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MNOACHUTEJIbHAS 3AIINCKA

[TporpammMa 1o XMMUHU Ha yPOBHE CPEAHEr0 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aK0oHa OT 29.12.2012 Ne 273-D3 «O06 oOpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUs (eaepaibHON 00pa3oBaTeIbHON MPOTrPaMMBI CPEIHETO
obuiero oopaszosanus (POII COO), npencraBieHHbIX B DenepaibHOM roCy1apCTBEHHOM
oOpazoBatenbHoM ctangapre COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOro npeamera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin @enepamuu, peaau3yronmx
OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPAMMbl, 1 OCHOBHBIX MOI0XKEHUH «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoit deneparuu Ha nepuos g0 2025 roga» (Pacropspkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS O0YUAIOMIMXCS CPEICTBAMH Y4eOHOTO mpeamera «XuMHUsD)
st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENITyasIbHbIe mojioxkenuss @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOW YacThlo HX oOpa3oBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHMsl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIECH KyJIbTyphl YEJIOBEKa, a
TaKk)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4aloOlIUXCsl Ha YPOBHE CpeIHEro oOmiero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNeNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM CrHenuu(uKd HAyKd XUMHH, €€ 3HA4CHUs B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIIbHOM KU3HU OOIIECTBA, a TAaKXKe ¢ YYETOM OOIIUX IEeNel u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 pOjib B COBPEMEHHOMU
[IUBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCHUT CBOHl BKIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEI0BEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3anMOJIEICTBYS € IpYyTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMIIEMOI
4acTbl0 MUPOBOHM KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaxXA0ro
wieHa oOmiectBa. CoBpeMeHHass XMMHs KaK Hayka coO3uJaTeNibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUI HampaBieHa Ha pEUIeHHe TII00aJbHBIX NpoOJIeM yCTOHYMBOTO pa3BUTHSA
YeJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTIOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0POBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeIHEro oluiero oodpa3zoBaHUs
conepxanue npeamera «Xumus» (1011 kmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xUMUs» 1 «OO011ast 1 HeOpraHuyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOYECHUEM
3HaHUH U3 001Iel XUMUM) U OpraHndecKoi xumun. PopMUpoOBaHKUE TAaHHON CUCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TperMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB M TEOPHI XUMHH.

CtpykTypa cojaepxaHus KypcoB — «Opranudeckas Xxumus» U «O0mas 1 Heopranuueckas
XUMU» ¢(hOpMHUpPOBAHA B MPOTPaAMME 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIAMHEHUM, a
TaK)kKe Ha YPOBHE CTEPEOXMUMHYECKUX U SJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH AKTHBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU IOJYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIHH.

[Ton HOBBIM yrJioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYEeCKask XUMHUS» OOYJArOIIMMCS TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
0OBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsAercs B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COAEpKaHUS, HMMEIOUMMU
KYJIbTYPOJIOTHYECKUA M TIPUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUH XUMHUH, TOMOTAIOT BBIMTYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3adad. B 1emom conepikaHue
yueOHoro mpeamMeTra « XUMHS) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKHX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUI MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTHUYECKUX MpoOsieM, a Takke MpodieM cOepexeHHs
OYHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHNS HOBBIX TEXHOJIOTHI M MaTepUAJIOB.

B mutane perienus 3a1a4 BOCUTAHUS, PA3BUTHS U COIIMATTM3AINN 00yYarOIINXCS PUHSATHIC
IporpaMMoil Mo XMMHHM TOAXOJAbl K ONPEIEICHUIO0 COAEPKaHHUS M TOCTPOEHUs IpeaMeTa
pelycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX AEUCTBUN, MMEIOIUX 0a30BOe
3HAQUYCHHE JUTSI Pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITSIAHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B II03HAHUU XUMUH.



B nmpakTuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHETO 00111ero 00pa3oBaHusl, IPHU OMPEICIICHUN COJePKATEIILHON XapaKTepUCTUKU
nejael M3ydeHHs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XHMMHUYECKOM HAykM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylabTypbl. C METOIMYECKOW TOUYKHM 3PEHHUS] TAaKOM IMOJXOJ K OMNpPEIETCHUIO IeJIe U3ydeHUs
MpeMETa SIBJISICTCS BIIOJIHE ONPABIaHHbBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JiexkKaT KIIFOUYEBBbIC MOHSITHS,
(dbyHIaMeHTAlIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHWMAHUE CYIIHOCTH JOCTYITHBIX O0O0OOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIIEPHMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydeHus MpeamMera B
mporpamMme Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeme cpeaHero obmiero oopasoanus. CeroHs B MPENOIaBaHUU XUMHH B OOJIBIICH CTCIICHU
OTaéTCs MPEANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIepKaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa3oBaTENbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMHU aKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ IPUMEHEHHUSI UX B PEATbHOU KU3HU JIJIs1 PEIICHUS] PAKTHYECKUX 3a7ad.

B cBi3u Cc 3TMM 1Opu HM3yYEHHH MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

afanTanus o0yJaromuxcs K YCIOBUSM TMHAMUYHO Pa3BUBAIOIIETOCs MUPa, GOPMUPOBAHKE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINNA),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeMm,
MOMCKA, aHaimu3a W o00paboTKku WHGOpPMAIMU, HEOOXOTUMBIX JUIsi MPUOOpPETEHHUs OIbITa
JIeATEeTbHOCTH, KOTOpasi 3aHMMAeT BaKHOE MECTO B MO3HAHWU XMMHUH, a TaKXKe JJI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE
TEXHOJIOTHH JJIs MIOVMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COJIepKAHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHKE Y 00y4aroImuXxcsl yOex AEHHOCTH B TyMaHUCTUYECKON HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJ00aNbHBIX MPOOJEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MIOTIOJIHEHUSI SHEPTreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETCHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSMHU.

B yueOHOM m1ane cpemHero ooOmero oOpa3oBaHus NpeaMeT «XuUMuUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOM 00acTu «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KIaccupUKaIMKM OPraHuIecKUX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeuHEeHUH (cucTeMaTu4eckas) U TpPUBHANbHbIE HA3BAaHUS BAKHEHIIINX [TPEJICTaBUTENIEH KIIacCOB
OpPraHWYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAOMIOJACHHE U ONHCAHHE JCMOHCTPALIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJICHHUE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUeCKHe 1 XMMUUYECKUE CBONCTBA (peaKIny 3aMeIIeHUs U TOPEHNUS),
HAaxXO0JICHUE B MIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWCTBA (pEaKkIWy TUAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U TOJIMMEPHU3allNH ), TOIYYeHUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (puU3MUECKHUE€ M XUMHUUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nonyTHble HE(QTAHBIE Ta3bl.
Hedtb u e€ mpoucxoxaenue. CrnocoObl nepepaboTKH HEPTH: IEPETrOHKA, KPEKUHT (TEPMHUUECKUH,
KaTaluTHueckuil), mmponu3. [IpogykTel mnepepaboTku HedTH, UX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, koyuiekiun «Hedte» u «Yromnb», MogenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOAYKTA PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHUUYECKHE CBOWCTBA (peakUuu C aKTMBHBIMHU METaJlIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIEIOYHBIMUA METAJNIAMH, KAYECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYIbl, (PU3UYECKHE U XMMUYeCKHe cBOICTBA. TOKCMUHOCTB (peHouIa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, PU3NIeCKUe M XUMUICCKUE CBOMCTBA (CBOIMCTBA, 00IINE IS KJIacca KUCIIOT, PEaKITus
TepupUKalMM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapubl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MUYECKHE U XMUMHUYECKHE
cBoiicTBa (B3aumoseictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NMPHUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEpP IITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (T'MIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpTOB (B3auMoAeWcTBHE IMnlepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHa4YHbIM pacTBOpoM okcua cepedpa(l) u runpoxcumom menu(ll), B3anmozeiicTBue kpaxmaa
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLIMH 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOT'O
U3 UCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznyeckue U XUMHUYeCKHe
CBOWCTBA AaMHUHOKMCIOT (Ha NpuMepe TIIUIMHA). buomormyeckoe 3HaueHHWE AMHHOKHUCIIOT.
Ilenrtu b



benkn kak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKCHepUMEHTAJIbHbIE METOAbI M3y4YCHUS BEIIECTB M MX NPEBpAILCHHUN: HAOMIOICHUE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJIMMEpPU3AIMU, CPEeIHss MOJIeKyJsipHas macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/Ibl MU3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAydyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4E€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU /ISl OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA, (PU3MYECKUE BETUIUHBI M €TUHULBI UX
U3MEpEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIeBOIbI, KHUPHI, (PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, TOJIE3HBIE UCKOIIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPErapaThl, MaTepUAITbI U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuYeckud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacripeiefieHus SJEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIE€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CHUCTEMBI XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HaueHUue MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3U (KOBaJCHTHAs
HETOJISIpHAsT W TIOJISIpHAsI, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUlIaTeNbHOCTh. CTenenb okuciieHus. NoHbI: KaTUOHBI M AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsitue o AucnepcHbIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOphI. MaccoBas A0s
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, MIPUHAAICKANIUX K PA3IIMUYHBIM KIIACCaM.

Xumnueckas peakuus. Kimaccupukanuss XUMHUYECKHUX pEaKIUid B HEOPTaHMUYECKOW U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAIICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3M4yHbIX (pakTopoB. OOpaTUMble pEaKlUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSTHUE XWMUYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyUYCHUsI BEIIECTB M WX MPEBPALICHUN: JIEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPeméToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3joKEHHE NEPOKCHAA BOAOPOJAAa B MPUCYTCTBUU KaTaau3aTopa,
OMpeJIeJICHUE CPe/lbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATIHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUH.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XHUMHUUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpoeHUsS aToMoB. DuU3MYeCKHe CBOWCTBA HEMETAJIJIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COETUHEHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METaIOB. DJIEKTPOXUMHUYECKUH psAJl HANpPsKEHUH
METaJIOB.

XVMUYECKUE CBOMCTBA Ba)XHEWIIUX METAIJIOB (HATPUH, Kaiauii, KaiblWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAlllCHHUI: H3ydeHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPIMEHTATBHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHUE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE



TUJIPOKCHUIA aJTFOMUHUS C paCTBOpPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa mii 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMun B 00€CTICUCHHH YKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€3011acHOCTH,
pa3BUTUHU MeAULMHBL. [[OHATHE O HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHi.

[TpencraBnenust 00 0OMUX HAYIHBIX TPUHIIAIIAX IPOMBIIUICHHOTO MOJIYYCHHU S BAXKHEHITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUATIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAIIbl,
KOHCTPYKIIMOHHbIC MaTepHuajbl, KpPacKu, CTEKJIO, KepaMHKa, MaTephalibl JIs DJICKTPOHHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC YI0OPECHHUSI.

XuMHUs U 3I0pOBbE 4YEIOBEKA: MpaBUJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujIa 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKH3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUH OOILEH M HEOPraHMYECKOW XMMHU B
11 kyacce OoCyIIeCTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOUUXCS CUCTEMHBIMH Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIH3,
CHUHTE3, Kiaccu(dUKanus, TMEPUOIUYHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHUe, SIBJICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3HUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAeMbIE, TOTLIUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcepHrajoB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIOHOHHBIX MaTcpuraios, SJICKTPOHHAsA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPe3yJabTaTaM OCBOCHHUS OOYYArOIIMMHUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHs» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNE!

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaAMOOIIPEICICHHIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOECHHUS NIPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIUTATEJIbHOW JEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAaHCKOTO OOIIEeCTBa,
NOPUHATBIME B OOIECTBE HOpPMaMH M IpaBUJIaMU IMOBEJIEHHsI, CIOCOOCTBYIOLUIMMH IPOLECCaM
CaMOIIO3HaHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUYaIOIIMXCS IO peaTu3aliy MPUHSTHIX
B 00I1I€CTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTHUX
IIPU aHAJIKM3€ Pa3InYHbIX BUIOB yUEOHOMU AESITETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yjbTaT UIMTEIbHBIX HaOII0JICHUI,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEJCHUE W IOCTYIIKM CBOMX TOBApHILEH C IMO3ULIUHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpalleHUs] ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHON
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ HWHIUBUIYAJIBHOTO M KOJUJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKX 3I0POBBIO M )KU3HU JTIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATENBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JNEATEIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHUIO MPOQECCUil pa3audyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUW 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBHUIYaTIHLHOM TPACKTOpUU 00pa3oBaHus, OyayIiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HTHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIled MPUPOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUECKHUE MOCIEACTBHUS MpPeapPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHUKE, CHOCOOHOCTH M YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs CHeUM(UKN XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (POPMHPOBAHUU
paLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH M
peleHny IpobIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBMWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH pPOJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNMIEeBOM U HKOJIOTMYECKOd Oe30macHOCTH, B Pa3sBUTHUM MEIUIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOJIb30BaTh M0JIydyaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUH II0 XUMHUU B COOTBETCTBUM C >KM3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSIM TPYZa B Pa3IMuHBIX chepax MpodhecCHOHATBHON A TEIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauMMBble s (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHSTHS, OTPAXKAIOIUE 1EJTOCTHOCTh HAYYHON KapTUHBI MHUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHUBCPCAJIBHBIC y‘-Ie6HI)Ie I[efICTBHﬂ B [O3HABaTEJLHOU H
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBJAJICHHE YHUBEPCAIBHBIMU YUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HABaATCJIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JeATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPHH WX JOCTHIKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEITLHOCTU C TIOCTABICHHBIMU IIEJISIMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBAaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTBH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMaTPUBAEMBIX SBJICHUAX, (POPMYITUPOBATH BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuuu — TpU pPEleHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHBIC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE€3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
auTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHHS, KPUTHYECKH OIEHHBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynHupoBaTh 3ampoChl M TMPUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uHpopMannu, HeoOXOAUMOM IS BBITOJIHEHHS YUeOHBIX 3aa4u ONpeeIEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMalLMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYecKue) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJIe AMAJIOra W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTIIACOBAHUS MTO3UIUHI B X0/1€ 00CYX/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
onpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN IPU BHIMOJHEHUHM YU4EOHBIX M HCCIIENOBATEIbCKUX 3ajad,
BEIOMpaTh HanOomee YPHEKTUBHBIN CIIOCOO WX PEIICHUS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JeSITEIbHOCTH Ha OCHOBE CaMOaHaIl3a U CAaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWU SIBJICHUU TPUPOJIBI, B (GOPMHUPOBAHUK MBIILICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
MNOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIINa, paauKal, W30MEpHUs, H30MEPbl, TOMOJIOTHUYECKHI psijl, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTA U CUCTEMHOCTU XMMHUYECKUX SBJICHHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, MOMy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUU BAKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JAEeSTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABINBATh
WX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MTOHSATHS MPU OMMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHNYECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYIJT OpTaHUYECKUX BEIIECTB
Y YpaBHEHHWU XMMHYECKUX PEAKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPeAeNEHHOMY KJIAcCy/Tpynmne COeauHEHUN
(YrJIieBolopoabl, KHCIOPOJ W a30TCOJACpXAIIUEe COCAMHEHUS, BBICOKOMOJEKYIISIPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoir HomeHknatype (IUPAC), a takxke



NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHHMYECKHUX BEIIECTB (ITHJICH, MPOIHIIEH,
alleTUICH, STHJICHIJIMKONb, TIMLEPUH, (eHoJ, (opMalbAerul, aneTaabIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BelecTB A. M. bytnepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3MUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTABUTENIECH PA3IUUHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTan, 3TaH, STWJEH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJ, ATAaHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, LeJUI003a, AaMHUHOYKCYCHAas KHCIOTa), WIUIIOCTPUPOBAThH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, TPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKH M MPAKTUYECKOe MpPUMEHEHHE
IPOJYKTOB NEPepabOTKY;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB I IPOJYKTOB PEAKIIIN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHHHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpEHUe, OSKCIEPUMEHT, MOJCIUPOBAHKE), UCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELUIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKE MTpaBHUiia OOpAIEHHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMUHU, MOJYYEHHUE ITHICHA U U3yYCHHE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHNYECKUX BEIIECTB, I€HATYpalLus OSJIKOB ITPHU HarpEeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaMU TEXHUKHU O€30MaCHOCTH IIPH 0OpaIieHuU
C BEILIECTBaMH U J1aOOpaTOpHBIM O0OPYIOBAHHMEM, INPEACTABIATh PE3YJIbTAaThl XMUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuii u (opMylIupoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHopmaruu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOro
NOBEJICHU B OBITY M TPYJOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbsS U
OKpY’Karolled MpUPOIHOIN cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JICHCTBUS HAa OPraHU3M
YeJI0BEKa;



JUIsi 0Oy4YarolUuXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE HPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUIA;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIIMXCS: YMEHHUE UCTIONb30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeoOpranuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH PEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pelIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolINe
HNOHATHS (XMMUYCCKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEakUHUid, pacTBOp,  DIJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAs IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXpaHEHUs U MPEBpAIllEHUS SHEPTUU MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUM BKHEUIIUX HEOPTaHMUYECKHUX BEIIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU OMNHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
GopMyn BeIIECTB MW YypaBHEHUN XHWMHUYECKUX pPEaKIUi, CHCTEMaTHUYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HEram€Has W3BECTb, NMUThEBAas COJa, MUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJIECHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, TUI KPUCTAIMYECKOW PEIETKHM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJspHAs, MOHHAs, METAaJUIMUecKas), XapakKTep cpelbl B BOJTHBIX
pacTBOpax HEOPraHUUYECKUX COECIUHEHHUI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeACNEHHOMY KIIacCy/TpyIIe COeAMHEHUH (MIPOCThIE BEIIEeCTBa — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
IPOTHOCTUYECKYIO (YHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3aemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMU4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHIE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBS3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XAMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XMMUYECKHE PEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuX BeUIecTB, TeIIoBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTalnu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUN pa3INYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIMU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOThl, aMMHaka, a Takke C(HOpMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCIECHUS C MCIIOJB30BAaHMEM IOHSATHS
«MaccoBasi 0Nl BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLICHUM TIa30B MpPU XUMHYECKHX
peakuusax, Macchl BEIIecTBa WK 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAaHEHUS YHEPIUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBINOJHATH XHMHUYECKHUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaklMd HMOHHOrOo OOMEHa, KayeCTBEHHBIE PEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BEIECTBAMH U JIa0OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3amicH YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
MI0JIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpeACTBAa MacCOBOM KOMMYHUKALUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’Karollled MPUPOIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPTraHU3MBbI
onpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0Oy4YaroluXcsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbs: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CJICTIBIX U CJIA0OBUIAIINX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMudeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpoabsnesie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopust
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHble yrieBogopOIbl: alIKEHBI, 5 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
54 [TprpoHbIE HICTOYHUKH YTIEBOLOPOIOB U 3 1
uX nepepadoTka
Wroro mo paszneny 13
Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
3.1 Crupter. @enon 3
3.9 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pasznen 4. A3oTcoaeprxaiye opraHuyecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pasjnen 2. Heoprannueckasi xumusi
2.1 Mertasmibl 1
2.2 Hewmeranisl 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypenr
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHst OpraHM4YECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTuUieH U NPONWIEH — NpOCTeine 1
MIPEICTaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 Metmnoyraauen-1,3. [Torydaenne 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUI PSII.

10 N
AneTnieH — npocTenmmn
IIPEICTaBUTEND aJIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBSA3b yII€BOLOPOAOB,
IIPUHAJIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOJIb
U TIULEPUH
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTUa. AI_ICTOH




OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

21 KHUCIIOTBI: MypaBbUHAs U YKCYCHasI

29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

23 MPEACTABUTEM BBICIIUX KapOOHOBBIX
KHCIIOT

24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiiCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHHe,
OMOoJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTaB, KiaccuPUKaAIUS.

27 Bakueiimme nmpencTaBuTeNn: TIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
MTOJINMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxaiiue opraHuuecKre
COCIMHEHUS»

30 AMWHBL: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(oTepHbIe

31 OpraHUYECKUE COCANHEHUS, UX
ouosorudeckoe 3Hadenue. [lentumbt

32 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCIMHCHUA




33 OCHOBHBIE TTOHSITUS XUMHHU

BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/Iﬁ

OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEITMHEHUH.
[Inactmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

11 KJIACC

Ne

w/n Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalus aTOMOB

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHH s

DJIeKTPOHHbIE
mudposbIe
oOpa3oBaTe/ibHbIE

pecypchbl

[Tepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
MeHeneesa, uX CBsA3b C COBPEMEHHOU
TEOPUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XAMHYECKHUX DJIEMEHTOB M UX COCIMHEHUN
10 TPYIIAaM U Iepuoaam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa
B Pa3BUTHHU HAyKH

Ctpoenue BelecTBa. XUMUYECKasl CBA3b,
4 e€ BUJIBI; MEXaHU3MBI 00pa30BaHMS
KOBAJICHTHOM CBA3U. BojopoiHast cBs3b




BanieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenens okucieHusd. BemniecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUTIOUIHBIE PACTBOPBIL.
MaccoBas 10J14 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa
HCOPTaHNYCCKUX COGHHHGHHﬁ.
I"'eneTnueckas CBA3b HCOPTaHUYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB

Knaccugukanus XuMHUecKux peakuui B
HEOPraHWYECKON U OPraHU4YECKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAICHUS YJHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

12

CxopocTb peakiui. OOpaTuMble peakiuy.
XUMHUYECKOE PABHOBECHE

[Tpaktuyeckas padora Ne 1. «Bausiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIINN»

DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
[Tonstie 0 BogopoaHOM mokasarene (pH)
pactBopa. Peakuyuu HOHHOTO OOMEHa.
I'upponus oprannueckux u
HEOpPraHMYECKUX BEIIECTB

OKHCIUTETFHO-BOCCTAHOBUTEIBHEIC

peakuuu. [TonsTre o0 anexTponuze
pacIIaBoB ¥ pacTBOPOB COJIEH




13

KonTponpHas padora mo pazaeny
«TeopeTrueckre OCHOBBI XUMHI

14

Mertamisl, X MOJ0XKESHHUE B
[Tepuoanueckoii cucreMe XUMHUECKUX
snemenToB /I. 1. Menpeneera u
0COOCHHOCTH CTpOCHHUSs aToMOB. O01ne
(bu3HYeCcKre CBOMCTBA METAJLIIOB

15

16

17

CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN
PAI HAIIPSKEHUN METaJIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KalbIUH,
MarHui, aIIOMUHUN) U X COSAMHECHUHN

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

19

20

21

XuMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COeTMHEHNN

[Tpaktnyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Metamnb»"

HewmeTanbl, MX MojioXeHHe B
[Tepuoanueckoit cucreMe XUMHUECKUX
sneMeHToB . 1. Menneneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB
du3nyecKue CBOWCTBAa HEMETAILIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeINHEHUH




23

XuMUYecKue CBOUWCTBa a30Ta, hocdopa u
UX CO€OUHEHUN

24

25

XHUMHUYECKUE CBOMCTBA yIiepoaa, KpEMHUs
U UX COCTUHEHUN

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COCIMHEHUN

26

O0001Ienre U cucTeEMaTH3alMs 3HAHAHA 110
teMe «HeMmeramie». Berunciaenus mo
YpPaBHEHUSIM XUMHUUECKHX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTuyeckas padora Ne 3. «Pemenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamae u «HemeTamisi»

Heopr AHUYCCKHEC U OPTaHNUYCCKUC
KHUCJIOTHI. HGOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTMYECKOW, SJHEPTreTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI




[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MPUHITUIIAX TPOMBIIIICHHOTO MTOJTYYCHUS 1
BR)KHCUIIINX BEIECTB

33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1

34 XuUMHS ¥ 370pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumust: 10 ximacc: 6a30Bbiii ypoBeHb: yueOHuk, 10 kmace/ I'abpuensa O.C., Octpoymos WU.T.,
CnankoB C.A., AkunonepHoe obmectBo «M3narensctBo «IIpocsemnienne

» Xumus, 11 knacc: 6a30Bblii ypoBeHb: yueOHuK, 11 kinacce/ Pymsuruc I'.E., ®enpaman .1,
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Xwumus. 10 knacc. [Iporpamma. Metoauueckoe rmiiaHUpOBaHKUE
e Xwumus. 11 knacc. [Iporpamma. Metoauueckoe riaHUpOBaHKUE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Slknace, PAILL, Pemry EI'D, Pemry BIIP, ®UIIU






