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HOACHUTEJ/IBHASA 3AIINCKA

[IporpamMma o XMMHM Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanun B Poccuiickoi
Ddenepaunn», TpeOoBaHMI K pe3yabrataM oOcCBOeHHUS (enepanpHOM 00pa3oBaTENbHON
nporpammel cpennero oodmero oopazoanusi (OOII COO), npeacrasinennsix B denepanbHoM
rocymapcTBeHHOM oOpaszoBarensHOM ctanmapte COO, ¢ yuérom KoHmenmmu mnpenogaBaHus
ydyeOHOro mnpeaMera «XuMHs» B 00pa3oBareibHbIX opraHuzanusx Poccuiickoit ®deneparnuu,
peann3yIonx OCHOBHBIE 00pa30BaTeIbHBIE TPOrPAMMBbI, 1 OCHOBHBIX MONokeHui «Ctparernu
pa3Butusi Bocniutanus B Poccuiickoit ®@eneparnuu Ha niepuon g0 2025 roma» (Pacnopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOMOB K pa3paboTke MNPOTpaMMBI IO XUMHH, K OIPEACNICHUI0 oOmei
cTpareruu oOy4deHHs, BOCIUTAHUS U Pa3BUTHs 00y4YaIOUIUXCs CPEACTBAMU yUE€OHOTO MpeaMeTa
«Xumus» g 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTAaBMIIM KOHIIETITyaJbHBIE MOJOKEHUS
dI'OC COO o B3auMOOOYCIIOBICHHOCTH II€NIEH, CONIEp:KaHus, pe3yabTaToB OOyYeHUS U
TpeOOBaHMI1 K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHuE, MOJy4yaeMO€  BBIMYCKHUKaMH  OOIIe00pa30BaTeNbHOM
OpraHM3alliM, SBJISETCS HEOThEMJIEMOW 4YacTbl0 UX oOpazoBaHHOCTH. OHO  CIIYXXHUT
3aBepUIAIONIMM 3TallOM pPEaM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
HEHHOCTEH, MPUCYIIMX LEJOCTHOM CHUCTEME XHMHUYECKOTO OOpa3oBaHMs. OTH IEHHOCTU
KacaloTCsl MO3HAHUS 3aKOHOB HPUPOBI, (HOPMUPOBAHUS MHUPOBO33PEHHSI M OOIICH KYIbTYpHhI
YeJioBeKa, a TaKKe DSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUSI K CBOEMY 370pPOBBI0 U
npupoHoi cpeze. Peanusyercs xumudeckoe oOpa3oBaHue 00y4arolIUXCsl HA YPOBHE CPEIHETO
oOmrero o0pa3oBaHus CPEACTBAMU Y4€OHOTO MpEAMETa «XUMUS», COACPKAHUE U MOCTPOCHUE
KOTOPOTO OTpeAeNieHbl B MIporpaMMe MO XHMHUU C Y4€TOM CHEIU(PUKA HAyKH XUMHUH, €€
3HAYEHUS B MO3HAHUU MIPUPOJIBI U B MATEPUATIHLHOM KM3HU O0IIECTBA, a TAKKE C yUETOM OOITUX
Hesnel M MPUHILUIIOB, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEr0 OOIIEro
obpasoBanus B Poccuiickoit Denepanuu.

XUMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO0 POJb B COBPEMEHHOM
IUBWIM3AIMH, B CO3JaHUM HOBOM 0a3bl MaTepuajbHOW KylnbTyphl. OHa BHOCHT CBOM BKJAJ B
(dbopMupoBaHUE PAIMOHATIBHOTO HAYYHOTO MBIILIECHUS, B CO3JJaHHIE I[EJIOCTHOTO MPEACTaBICHUS
00 OKpy’KalolIeM MUpPE KaK O €UHCTBE MPHUPOJBI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE ITOHMMAaHMS BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX1y CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTIMU IPUMEHEHHUSI.

TecHo B3aMMOAEWCTBYST C JpPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHA CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOW KYJIBTYpbI, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOTO Tpyaa U
KHU3HU Kaxaoro wieHa oOuiectBa. CoBpeMeHHas XUMHS KaK HayKa cO3MjaTelibHas, Kak HayKa
BBICOKHMX TEXHOJIOTMI HAallpaBlIeHa Ha pelIeHHe MT00aJbHBIX MPOOJeM yCTONYMBOIO pa3BUTHUS
YEeJIOBEYECTBA — CBHIPhEBOM, DHEPTrEeTUUYECKOM, MHUIIEBON, JKOJIOTHYECKOM O€30MacHOCTH U
OXpaHsbl 310POBbSI.

B coorBercTBUM ¢ OOmIMMH LENSIMU U MNPUHIUIAMHU CpeIHEro ooiiero oOpazoBaHUs
coneprkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIH YpOBEHb U3YyUEHHUS1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaromIMXCsl, HEOOXOAUMYIO MM MJIs
BBIPAa0OTKM MHPOBO33PEHUECKHX OPUEHTUPOB, YCIEUIHOTO BKIIOYEHHUS B KM3Hb COLIMYMA,
IPONOJDKEHUST 00pa3oBaHUSl B Pa3IMUHBIX 00JAacTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XUMUEN.

CocraBngomuM  TIpeaMeTa «XUMUs» SBIAIOTCS 0a3oBble Kypchl — «OpraHuueckas
xumus» U «O011as 1 HeOpraHUYECKask XMMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHSI KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKW: CUCTEMa 3HAHUI MO0 HEOPTaHWYECKON XUMUH (C BKIIFOUEHUEM
3HaHUHN U3 O0IIe XUMUM) U OpraHnyeckoil xumun. dopmMupoBaHue NTaHHOW CUCTEMbI 3HAHUN
OpU HU3YyYEHUHM NpeaMeTa OOecrneurnBaeT BO3MOXKHOCTh PACCMOTPEHHUs BCEro MHOrooOpaszus
BEIECTB HA OCHOBE OOIIUX MOHSTHM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxanus KypcoB — «Oprannueckas xumusi» u «O01as 1 HeopraHudeckas
XUMHs» c(HOpMUpPOBaHa B MporpaMMe MO XUMUU Ha OCHOBE CHCTEMHOTO IOJIX0/1a K U3YyUEHUIO
y4eOHOro Marepvaja ¥ OOYyCIOBJICHA HCTOPUYECCKH OOOCHOBAaHHBIM pa3BHUTHEM 3HAHWH Ha
ONpPEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BEIIECTBA



paccMaTpUBarOTCS Ha YPOBHE KJIACCHUECKOW TEOPUH CTPOCHUS OPTaHUYECKUX COCAMHEHUH, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKUX M DJICKTPOHHBIX MPEACTABICHUI O CTPOCHHH BEIIECTB.
CenmeHuss 00 W3ydaeMbIX B Kypc€ BEIIECTBAX MAIOTCS B Pa3BUTHUU — OT YIIEBOJOPONOB JI0
CIIOKHBIX OMOJIOTMYECKM aKTUBHBIX COCIMHEHHH. B Kypce opraHnyeckoil XUMUU TMOIY4aroT
pazBuTHEe C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs IEpPBOHAYATLHBIC
MPENICTABICHUS O XUMHUUYECKON CBSI3U, KIIACCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BELIECTB OT UX CTPOCHUS, 0 XUMUUECKON PEAKIINH.

[Ton HOBBIM yIJIOM 3peHHS B TpeaMere «XuMus» 0a30BOTO ypOBHS pacCMaTpPUBAETCS
U3YYCHHBII Ha YypPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS TEOPETUUYCCKUM Marepuan u
(bakToNIOrMYeCcKre CBEJACHHUS O BEIIECTBAX M XMUMUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HEOpraHWUYECKass XUMUSD» O0YyJarOIIMMCS TIPENOCTABIAECTCS BO3MOKHOCTh OCO3HATH
3HAYEHUE TEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOOJIOTHUECKUX TO3UITUH,
IyO’Ke TMOHATh HCTOPUYECKOE H3MEHEHHe (YHKIMI 3TOro 3akoHa — OT 00oOmaromei 10
OOBSCHSAIONICH U TPOTHOZUPYIOIICH.

Ennnas cucrtema 3HaHWM O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKE O XUMUUYECKHUX PEAKIIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsiercss B Kypcax 10 um 11 kjmaccoB naieMeHTaMM  COAEpKaHMS, HMEIOLIIUMH
KyJABTYPOJIOTUYECKUH W TPUKIAJAHON Xapakrep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XHMHH C JPYTUMH HayKaMd, pPacKphIBalOT €€ pojib B IO3HABaTeIIbHOW U
MPAKTUYECKON JEATETHPHOCTH YE€JIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHHUS K TPOIECCY
TBOpYECTBA B 00JACTH TECOPUHU U MPAKTUUYECKUX MPUITIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICITUBATh UH(MOPMAIINIO U IPUMEHATH €€ JIJIsl TIOTIOJTHEHUSI 3HAHUM, penieHus
WHTEJUICKTYaIbHBIX M JKCIIEPUMEHTANIbHBIX HCCIEN0BAaTEIbCKUX 3a7ad. B 11emomM cojeprkanue
ydeOHOro npeaMera «XuMus» JaHHOTO YPOBHS U3YUYEHUSI OPUEHTUPOBAHO HA (POPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMaHUsT (PHIIOCOPCKUX HEH, TAKUX KaK:
MaTepUaibHOE €IMHCTBO HEOPTAaHMYECKOTO U OPTaHUUYECKOTO MHUPa, O0YCIOBICHHOCTh CBOMCTB
BEIIECTB HMX COCTABOM M CTPOCHHUEM, II03HABAEMOCTh MPUPOAHBIX SBICHUNU IMYTEM
AKCIIEPUMEHTAa W PpEUICHUST TPOTUBOPEUUN MEXIAy HOBBIMH (DaKTaMu U TEOPETHUECKUMU
MPENNOChUIKAMHU, OCO3HAHHME POJM XUMHUHM B PEIICHUH SKOJOTMYECKUX MpoOiIeM, a Takke
npoOsieM cOEpeKeHUs HHEPreTUUYECKHX PECYPCOB, CHIPbsS, CO3[aHUS HOBBIX TEXHOJIOTHH U
MaTepuaoB.

B nmnnanme pemieHus 3amad  BOCIMTAHMS, Pa3BUTHS M COLMAIU3AIMH  OOYyYarONIMXCS
OPUHATBIE MPOTPAMMOM MO XMMHMM TOIXOAbl K OINPEACIICHUIO COACPXKAHUS U TMOCTPOCHUs
npenMeTa mpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEUCTBHUI, MMEIOIINX
0a30BO€ 3HAUCHUE ISl PA3JIMYHBIX BUJIOB JACSATEIBHOCTH: PEUICHUS POOJieM, MOMCKa, aHaIn3a
u o0paboTku wuHOpMAIUK, HEOOXOJUMBIX 11 TPHUOOPETEHHS OIbITa MNPAKTUUYECKOW U
UCCJIeI0BATEIbCKON e TENHHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUYU XUMHUH.

B npaxTtuke npenosaBanusi XMMUM Kak Ha YpOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus, TaK U
HA YpOBHE cpeAaHero oOmiero oOpa3oBaHMs, TPU  ONPENEICHUU  COACpPKATEIbHOU
XapaKTepUCTUKHU IeJel W3y4YeHHs MpelIMeTa HamlpaBlIeHUEM MEePBOCTENCHHOW 3HAYUMOCTU
TPaAUIIMOHHO TpU3HAa&Tcs (QOPMUPOBAHME OCHOB XUMHUYECKOM HayKu Kak oOsactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESITeIbHOCTH 4YeJOBeKa M Kak OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KylnbTypbl. C METOAMYECKOM TOUKM 3PEHHUS TakOW TOAXON K
OTIPEIEICHHIO TIeJIe U3yUueHHs MPEeAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS IVIABHBIMU IEJISIMM HM3Y4YEHUS MpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 =11 kJ1.) sIBASIFOTCS:

e (QopMUpOBaHME CHUCTEMbl XHMHUYECKHUX 3HAHUN Kak Ba)KHEHIIEH COCTaBIAIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOMW JieXkKaT KJIIOYEBBIC MOHSATHS,
(dyHlaMEeHTAJIbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOCHUE S3bIKa HAYKH, YCBOCHHE U
NOHMMAaHUE CYUIHOCTH JOCTYIHBIX O0O0OOLIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHHUS,

e (QopMupOBaHME U Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMUYECKUX PeaklUuid, HeOOXOAUMBIX NJIsi IPUOOPETEHUS] YMEHHM OpPUEHTHUPOBATHCS B



MUpPE BEIIECTB U XUMUYECKHX SIBICHHI, IMEIONTUX MECTO B MPUPOJIE, B MPAKTHUECCKON U
MMOBCEIHEBHOM KM3HH;

® pa3BUTHE YMEHUW U CIOCOOOB JIEATENLHOCTH, CBS3aHHBIX C HAONIOACHUEM W
OOBSICHEHHEM XWUMHUYECKOTO JKCIEPUMEHTa, COONIONEHUEM TIpaBUil  0€30mMacHOro
oOparlreHus ¢ BEIeCTBAMHU.

Hapsiny ¢ atiM, comepikareiabHas XapakTEepUCTHKA IeIei W 3a/1a4 U3y4YCHHS TMpeaMeTa B
mporpamMme Mo XMMHUHM YTOUHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MTPHUOPUTETAMU
B CHCTEME cpemHero oOmiero ooOpaszoBanusi. CeromHs B MPENoJaBaHUU XUMHH B OOJbIICH
CTeNeHU OTHAETCS TPEANOUYTeHUE MPAKTUYSCKOM KOMIIOHEHTE COJAepX aHUs OOydYeHUs,
OPUECHTUPOBAHHOM Ha TIOATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTeIbHON  OpraHU3alluu,
BJIQJICIONIETO HE HAOOPOM 3HAHUM, a (PYHKIIMOHAIILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSIMUA aKTUBHOTO TOJIYYCHHS 3HAHWW M MPUMEHEHHS MX B PEaTbHOU KU3HH JIJISl PEIIeHUs
MPAKTUYECKUX 33]1ad.

B cBi3u ¢ 3THM TpH M3ydeHMHM TpeaMeTa «XUMHUS» JOMHHHUPYIOIIEE 3HAYCHUE
MpPUOOPETAIOT TAKKE 1IEJN U 3a]1a4, KaK:

amantanus  OOyJaromMXCs K  YCJIOBUSIM JIMHAMHYHO  Pa3BUBAIOIIECTOCS  MHUPA,
dbopMHUpOBaHUE MHTEIUICKTYaJbHO PA3BUTONW JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

dbopMupoBaHue y OOy4YalOmMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIINA),
UMEIOINUX YHUBEPCAIbHOE 3HAYCHUE ISl PA3IMYHbBIX BUJOB JCATEIHHOCTH: PEIICHUS TTPOOIIeM,
MOKWCKa, aHaimu3a M o00paboTku uHOOpPMAIMK, HEOOXOMWMBIX I MPUOOPETEHHS OTbITa
NeSATEILHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B MO3HAHUM XMMHH, a TAKKe JJII OLICHKHU C
MO3UIIMNA DKOJIOTHYECKOW OE€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHUYECKHX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEJUICKTYaIbHBIX U TBOPYECKUX CIMOCOOHOCTEN
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEILHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE HHPOPMAIITMOHHBIC
TEXHOJIOTUH JIsl TIOMCKA U aHallM3a YYeOHOW U HayYHO-TIOMYASIpHOM MHPOPMAITUU XUMUYECKOTO
COJIep KaHUS;

dbopMupoBaHUE U Pa3BUTHE Yy OOYUYAIOIIUXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIILJICHUS,
HaAOJIOATeNIbHOCTH, COOPAaHHOCTHU, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarImMXCcs YOSKIEHHOCTH B TyMAaHHCTHYECKOW HAampaBlIEHHOCTH
XUMHUH, €€ BaXHOM poOJIM B  PEIIEHHH TIJI00AJbHBIX TPOOJIieM  palMOHAIBHOIO
MPUPOIOIIONIL30BAHMS, TOIMOJHEHHUS] YHEPreTHUYECKUX PECYpPCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTr0 OTHOIIEHUS K MPUPOAE U CBOEMY
3[I0pPOBbIO, a TAK)KE MPUOOPETEHUS OIbITA UCIIOIB30BAHUS MMOJTYYSHHBIX 3HAHUN ISl IPUHSATHUS
I'PaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yudeOHOM maHe cpemHero oo6miero oOpa3oBaHUs MPEAMET «XUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB NpeaMeTHOM o0nactu « EcTecTBeHHO-HAyYHbIEC TPEAMETHI».

OO0111ee YMCIIO YacoB, OTBEAEHHBIX I M3YYEHHUS XUMHUM, HA 0a30BOM YPOBHE CPEIHETrO
obmiero obpazoBanus, cocraBisgeT 68 yacos: B 10 kiacce — 34 ydaca (1 yac B Henemo), B 11
KJ1acce — 34 gaca (1 qac B HEJIEIO).



COAEP KAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHUYeCKON XUMUHU

IIpenmeT opraHnYecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B IIOJIyYCHHUU
HOBBIX BEIIECTB M MAarepualoB. Teopus CTpPOEHUs OPraHUYECKUX coenuHeHnid A. M.
bytnepoBa, €€ ocHOBHbIe MNoONOKeHUsA. CTpPYKTypHbIE (DOPMYJbl OPraHUYECKHUX BELIECTB.
I'omomnorus, n3oMepus. XMMHUYECKasl CBA3b B OPraHUYECKHX COCIUHEHUAX — OJUHApHBIC U
KpaTHBIE CBSI3U.

[IpencraBnenne o  kinaccuukanuu  OpraHMyeckux  BemecTts.  Homenknarypa
OpraHUYeCKUX COEAMHEHWHN (cucTeMaThyeckas) W TpUBHAIbHbIE Ha3BaHUS Ba)KHEUIIUX
MIPEACTABUTENEN KJIACCOB OPTAHUYECKUX BEIIECTB.

OKCepUMEHTAIbHbIE METO/Ibl M3YYEHUS BEIECTB U WX MPEBPAILCHUI: 03HAKOMIICHUE C
oOpa3liaMy OPraHMYeCKUX BEUIECTB U MaTepHallaMH Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpraHUYeCKUX BEIIECTB, HAOIIONEHHE U ONHUCAHHE JEMOHCTPALMOHHBIX ONBITOB IO
MPEBPAIICHUIO OPraHWYeCKUX BEIIECTB MpPU HarpeBaHuu (IUIaBieHHE, OOYIJIMBaHUE W
TOpEeHHeE).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTHUECKUU pAn. MeTraH W 3TaH — MpOCTEHIINE
MPEICTABUTENN AJIKAHOB: (DU3MYECKUE W XUMHUYECKHE CBOMCTBAa (pEaKIUU 3aMEICHUs U
TOpeHus ), HAXOXKACHUE B IPUPOJIE, TOJyYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTAB U CTPOEHUE, TOMOJIOTUYECKUMN PAN. DTUIIEH U MPOIUJIEH — IIPOCTEUIINE
MPEICTABUTENN AJKEHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA (peakuuH THAPUPOBAHUS,
raJlOrTeHUPOBAHUS, TUAPATAIMU, OKUCIICHHS U TOJTUMEPU3AIUN ), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyTagueH-1,3: cTpoeHHe, BaKHEHIINE XUMUYECKUE
CBOMCTBA (peakuus noauMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTHM CTPOCHHMS, TOMOJIOTMYECKUWA psAA. ALETHIEH —
MPOCTEHIINIA TMPEACTaBUTENb AJIKWHOB: COCTaB, CTPOEHHUE, (PU3HYECKHE M XUMHUYECKHE
CBOMCTBa (peakUuu THJIPUPOBAHMUSI, FATOT€HUPOBAHUS, TUAPATALMU, TOPEHUS), TTOIYYCHUE U
IIPUMEHEHUE.

Apenbl. beHzon: cocTtaB, cTpoeHHE, (PU3MUECKHE U XUMHYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAaHUS W HUTPOBAHUS), MOJYYEHUE U TpUMEHEHHue. Toryon: cocmas, cmpoeHue,
Qu3zuueckue u xumuyecKue ceoUCmea (peakyuu 2aa02eHuposanus U HUMpOBaHus), Noay4eHue u
npumenenue. 'TOKCUYHOCTh AapeHOB. [eHeTHYecKass CBA3b MEXAY YIIEBOAOPOAAMM,
MPUHAAJIEKANTUMY K Pa3IUYHbIM KJIaCCaAM.

[IpuponHbie HCTOUHUKH YIIIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mepepaboTKu HEPTH: TEPEeroHKa, KPEKUHT
(TepMuUecKuil, KaTaTuTHUECKHil), muponus. [IpoaykTer nepepaboTku HEPTH, UX MPUMEHEHHUE
B IIPOMBINIJIEHHOCTH U B ObITY. KaMeHHBII yrosib 1 IPOAYKTHI €ro nepepaboTKu.

OKCIEpUMEHTAIBHBIE METO/BI U3YYECHUS BEIIECTB U UX IIPEBPALLCHMI: O3HAKOMIICHUE C
oOpa3uamu I1acTMacc, KaydykoB U pe3uHbl, Komiekunn «Hedte» u «Yroaby, MonenupoBaHue
MOJIEKY/1 YIJIEBOJOPOJOB M TaJOT€HONIPOU3BOJHBIX, INPOBEICHUE IPAKTUYECKON pabOTHI:
IIOJIy4YE€HHE dTUJICHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss 1o ypaBHEHHIO XMMMYECKOM peakiuu (Mmaccbl, 00bEMa, KOJIMYECTBa
UCXOJHOIO BEIIECTBA MJIM NPOAYKTa PEaKIUM I0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OZHOTO U3 UCXOAHBIX BEIIECTB WM POAYKTOB PEAKIIIH).

Kuciaopoacoaep:kamue opranHn4ecKue coeIMHEHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. METaHON M ATaHON: CTPOECHME, (UBNUYECKHE U
XUMHUYECKHE CBOWCTBA (PEAKUUU C AKTUBHBIMH METAJJIaMH, TaJJOT€HOBOJOPOAAMHU, TOPEHHUE),
IpuMeHeHue. BoaopoaHble CBs3UM MEXIy MOJIEKyJaMHu CIUAPTOB. JlelicTBue MeraHosia U
ATaHOJa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHHUPTHI. OTWICHIJIMKOIb W [IULUEPUH: CTPOCHHE, (PU3NYECKHe WU
XUMHUYECKHE CBOWCTBA (B3aMMOJIEUCTBHE CO LIEIOYHBIMUA METAJIJIAMH, KaU€CTBEHHAsI PEaKIIMs




HAa MHOTOaTOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHHe THIlepUHA U
ATUJIEHIJIUKOJIIA.

@deHo: CTPOCHHE MOJICKYNbl, (U3HYECKHEe W XHMHYECKHe CBOMCTBA. TOKCHMYHOCTH
dbenona. [Ipumenenue deHona.

Anpaerunbl U kemowusl. DopManbAeTu], alueTalbJIerua: CTPOCHHE, (U3UUYECKUE WU
XUMHUYECKHE CBOWMCTBA (pPEaKIMU OKUCJIEHUS W BOCCTAHOBJIICHHUS, KAYECTBEHHBIE pPEaKIIUu),
ITOJIyYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpeJiebHbIEe KapOOHOBBIE KUCIOTh. MypaBbuHAsA U YKCyCHasi KUCIIOTBHI:
CTpoeHue, (pu3myeckue M XUMHUYECKHE CBOMCTBa (CBOICTBa, OOmIME JJIsl Kjacca KHCIIOT,
peakius dTepuuKanum), nojrydeHue u npuMmeHenre. CreapuHoBasi U OJICMHOBAs KUCIOTHI KaKk
MPEICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIee JIEUCTBHUE.

CrnoxHble 3(Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPONHU3 CIOXKHBIX 3(PUPOB.
AKupsl. I'maponus xupos. [Ipumenenne xxupoB. bruonornueckas posib )KUPOB.

VYrneBozsl: cocTaB, kiaccudukaius yrieBoaoB (MOHO-, IU- U Mojaucaxapuasl). [Troko3a —
MPOCTENIINI MOHOCAXapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3MUYECKUE U XUMUYECKHUE
cBoiicTBa (B3aumojencTBue ¢ ruapokcuaoMm meau(ll), okucienme aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l), BoccraHoBleHHME, OpOXKEHUE IIIOKO3bI), HAXOXKJICHHE B MPHUPOJE,
MpUMeHeHue, onoiorudyeckas poiib. @orocunTes. OpyKTo3a Kak U30Mep MIFOKO3bI.

Kpaxman u nemnronosa kak npupojHsie noaumepsl. CTpoeHre Kpaxmalsia U LHEeJUTHOJIO3bI.
du3znyecKrue 1 XUMUYECKUE CBOICTBA Kpaxmaiia (TUApOJIn3, KAYECTBEHHAS PEaKIUsl C HOJIOM).

OKCHepUMEHTAIbHbBIE METOAbl M3YYEHHUS BEIIECTB M MX MPEBpAllCHHI: MpPOBEACHUE,
HaOJIIOJIEHUE W OINHUCAHWE JAEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIUPTOB, Kau€CTBEHHBIE
peakiud OJHOATOMHBIX CIUPTOB (OKHCIeHHE d3TaHoja okcuaoM meau(ll)), MHOroaroMHBIX
crnupToB (B3auMozeicTBue uiepuHa ¢ ruapokcuaoM meau(ll)), ampaeruaoB (oKuciieHHe
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) um runpoxcumom wmenu(ll), B3aumopeicTBHe
KpaxMajia ¢ HOJOM), IPOBEIACHUE NPAKTUUECKOW pPabOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnble 3anaun.

Beluucienuss 1mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOTO BEILIECTBA WMJIM MPOAYKTa pPEaKUWU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIK MPOAYKTOB PEAKIUN).

A3zoTconepxalire OpraHn4eCcKue COeTMHEHHUS.

AMHHOKHCIIOTBI Kak aM(OTEpHbIE OpraHWYecKHe coequHeHus. @Pu3nyeckue Hu
XUMUYECKHUE CBOMCTBA AaMMHOKHCIOT (HAa MpUMEpEe DIHUIMHA). buonornueckoe 3HaYeHUE
amuHOKuCHOT. [lenTuebl.

benku Kak mpupoHbIE BBICOKOMOJIEKYISIpHBIE coequHeHus. llepBuuHasi, BTopuyHas |
TpeTUYHAsi CTPYKTypa O€NKoB. XWUMHUYECKHE CBOWCTBA OEJKOB: THIAPOIH3, JEHATypalus,
Ka4eCTBEHHBIE PEAKIIMU Ha OEIIKH.

DKCIIepUMEHTAJIbHbIE METO/bl M3y4YeHHUs] BEIIECTB M MX MPEBpAIlleHUi: HAOIIONEHUE U
OMHCaHHE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OelIKOB NpHU HArpeBaHUU, IIBETHHIC
peakiuu OeIKoB.

BbicokoMoieKy/IsIpHbIe COeUHEHU S

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUW: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb MOJIMMEpPU3ALUU, CPEAHss MOJEKylsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — MOJIMMEpPU3aIUs U MOJIUKOHICHCALIHS.

DKCepUMEHTAIbHBIE METO/Ibl M3YYEHHUS BEIECTB U WX MPEBPAILECHHI: 03HAKOMIICHUE C
oOpa3LamMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexXnpeaMeTHbIE CBS3H.

Peanu3anus MexnpeIMeTHbIX CBS3€H MpU W3ydeHUM opraHmdeckoil xumuu B 10 kimacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHWE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATUH, SIBISIFOUIMXCS CUCTEMHBIMHM JUISl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTIO
LUKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE TMOHATHUS: SIBJICHHE, HAy4HbIH (akT, TUIOTe3a, 3aKOH,
TEOpus, aHalIMu3, CHHTE3, Kiaccu(uKalus, TEePUOJUUYHOCTh, HAOIIONEHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHNE.



®dwuszuka: Marepus, DHEPIHs, Macca, aroM, OJJIGKTPOH, MOJIEKyJia, JHEPreTUYeCKUi
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3NIECKHUE BETUIHHBI U
SIUHUIIBI UX U3MEPCHUSL.

buonorus: kierka, opranusM, omocdepa, oOMeH BEIIECTB B OpraHu3Mme, (POTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCIKU, YITIEBOABL, KUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHOMOTHSI: MUIIEBBIE MPOTYKTHI, OCHOBHI PAllMOHAIBHOTO MTUTAHUS, MOIOIIHE CPEICTBA,
JICKapCTBEHHbIE M KOCMETHYCCKHE IIpenaparbl, MaTepuanbl M3 HUCKYCCTBEHHBIX U
CUHTETUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH

XuMu4eckuil 2neMeHT. ArtoMm. Sapo aroma, wu30TONbI. NEKTpPOHHAas 000JIOUKA.
DHepreTHYecKre ypoBHH, MOTYPOBHU. ATOMHBIE OpOUTANH, S-, P-, - 311eMeHThI. OCOOEHHOCTH
pacnpenesieHus JIEKTPOHOB MO OpOUTANIAM B aTOMax JIEMEHTOB MEPBBIX YETBIPEX MEPHOIOB.
DneKTpoHHas KOH(pUTypauus arTOMOB.

[lepuoguueckuii 3akoH W llepuonnueckass cucremMa XUMHYECKHX diaemeHtoB . .
MenpaeneeBa. CBs3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckold CHUCTEMBbl XUMHYECKHX
anemeHTOB J[. 1. MeHaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHHS ATOMOB. 3AaKOHOMEPHOCTH
M3MEHEHHUS] CBOMCTB XMMHUYECKUX D3JEMEHTOB W 00pa3yeMbIX MMM NPOCTBIX M CIOXKHBIX
BEILIECTB [0 TpyNIlaM U NepuogaM. 3Ha4€HHUE NEPUOAUYECKOTO 3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHUUYECKas CBSI3b. BHIBI XUMHUYECKOW CBS3M (KOBaJICHTHAs
HETOoJIApHAas W TOJsipHasi, MOHHAasA, MeTajuinueckas). MexaHu3Mbl 00pa30BaHMs KOBaJE€HTHOM
XUMUYECKOU CBsI3M (OOMEHHBIN M JOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DNeKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHUS. IOHBI: KATHOHBI U AHUOHBI.

BerecTBa MOJICKY/ISIPHOTO M HEMOJICKYISIPHOTO CTPOCHMSI. 3aKOH IOCTOSIHCTBA COCTaBa
BEIICCTBA. THIbBl KPUCTAIMYECKHX PEMIETOK. 3aBHCHMOCTb CBOWCTBA BELICCTB OT THIA
KPUCTAJUIMYECKON PEIIETKHU.

[TonaTue o gucnepcHbIX cucreMax. ICTUHHBIE U KOJUIOWIHBIE pacTBOPBI. MaccoBast 107
BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranudeckux coeauHeHuidl. HomeHknaTypa HeoOpraHuyecKux
BEIIECTB. [ e€HeTHYECKasi CBA3b HEOPTraHWYECKHUX BEUIECTB, NPUHAICKAIMIMX K PA3TUIHBIM
KJIaccam.

Xumnueckass peakuus. Knaccupukaiuss XMMHUYECKUX PEaKIMid B HEOPraHUYECKON H
OpraHUYECKOW XMMHUH. 3aKOH COXPAHEHHUs MACChl BEIIECTB, 3a4KOH COXPAaHEHUs U NIPEBPALICHUS
DHEPIUM NIPU XUMUYECKUX PEAKLIHSIX.

CKopocTh peakluH, €€ 3aBUCMMOCTb OT pa3UyHbIX (akTopoB. OOpaTUMbIE pEaKLMH.
Xumunyeckoe paBHoBecHe. (DakTOpbl, BIUSAIOINIME HA COCTOSSHUE XHMHYECKOTO DPaBHOBECHSI.
[Tpuaumn Jle [larense.

Onexrponutuyeckas auccounanusi. CuiibHble U cialOble 37eKTpoauThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHMCAUTETBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

OKCIEPUMEHTANIBHBIE METOABI M3Y4YEHUS BEUIECTB U UX IPEBPALLCHUN: TEMOHCTPALUS
tabmun «llepuonnyeckas cucrtema xumuueckux snemeHtoB JI. M. MenneneeBa», mzyueHue
MOJIeNIe KPUCTAIUIMYECKUX PEIIETOK, HAOIIONEHWE M ONHMCAHWE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3/IOKEHUE TEPOKCHIA BOIOPOAa B MPHUCYTCTBUHU KaTajau3aTopa,
ONPENEIIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAJIBHOIO MHINKATOPA, PEAKLIAN
MOHHOTO OOMEHa), MPOBEIECHUE MPAKTHUECKOW paboTel «BnusHue pasznuyubix (HakTopoB Ha
CKOPOCTb XUMUYECKON PEAKIIUN.

Pacuérnble 3anaun.

Pacu€rel 1o ypaBHEHMSIM XUMHYECKHX PEAaKUUW, B TOM YHCIEC TEPMOXMMHUYECKHUE
Pacy€ThI, PaCYETHI C UCIIOJIB30BAHUEM IOHATHUS «MACCOBas J10JIs1 BELIECTBAY.

Heopranuyeckasi xumus



Hemeramner. Ilonoxenune HemeramwoB B llepuomndeckol cHUCTEME XMMHUYECKHUX
anementoB J[. M. MeHneneeBa u OCOOEHHOCTH CTpPOEHHUS aToMoB. DU3MUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpuMepe KUCIopoia, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXHEWINIMX HEMETA/UIOB (Tajlor€HOB, cephl, a3oTa, ¢ocdopa,
yIaepoJa MU KpPEeMHHS) W HMX COCIUHEHUM (OKCHJIOB, KHCIOPOACOJIEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COEMHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U KX COCAVHEHNM.

Mertasbl. [Tonoxkenne metaiuioB B [leprogndeckoi cuCTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. OcOOEHHOCTU CTPOCHHS AJIEKTPOHHBIX 000704YeK aToMOB MeTasuioB. O061ue
¢usnueckue cporicTBa MeTauioB. CriaBbl METAJIOB. DNEKTPOXUMUYECKUN Pl HAPSHKEHUM
METaJIJIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIUX METAIOB (HATpUM, Kajlui, KaJbI[Uh, MarHuu,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSTUHEHU.

OO61ue crnocoObl MoaydYeHUs: MeTAIUIOB. [[pruMeHeHne MeTaJIOB B OBITY U TEXHHUKE.

OKCINEPUMEHTAIbHBIE METO/bl H3YyYEHUsS BEIIECTB M MX IMPEBPAIICHUN: H3YUYCHUE
KOJUIEKIIMU «MeTaJlibl U CIUIaBbI», OOpa3llOB HEMETAaJIOB, PEIICHHE AKCIEPUMEHTATbHBIX
3aj7a4, HaOIMIOJACHUWE U  OINHUCAHWE JEMOHCTPAIIMOHHBIX M  JaOOpaTOPHBIX  OIBITOB
(B3auMOIEMCTBUE THUIPOKCUIA AJTIOMHUHHUSI C PacTBOpaMU KHUCJIOT U IIejo4Yei, KauyeCTBEHHBIC
peaKIMy Ha KaTUOHBI METAJLJIOB).

Pacuétnrle 3amaun.

PacuéTtel Maccel BemiecTBa MM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OIHOTO M3 YUYacTBYIOIIMX B PEAKIMM BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MTPOIYKTOB PEAKIIUH, €CITU OJTHO U3 BEHIECTB UMEET MIPUMECH.

XuUMHUS U )KM3Hb

Ponb xumuu B 00€CTie4eHUHN SKOJIOTHYECKOM, YHEPTETUUECKOM U MHUILEeBOM 0€30MacHOCTH,
pa3BuTuM MeAuUuHbL. [loHsATHE O HaAydyHBIX METOJAaX IMO3HAHUS BEHIECTB U XUMHUYECKHUX
peaKuui.

[Ipencrabnenuss 00 OOMMX HAy4YHBIX NPUHIMIAX TPOMBIIIJIEHHOTO TMOJY4YCHUS
BKHEHMIINX BEIIECCTB.

UenoBek B MHpE BEIIECTB M MaTepUaOB: BAXKHEUINHNE CTPOUTEIbHBIE MATEpHUabl,
KOHCTPYKIIMOHHBIE MaTe€pUabl, KPACKH, CTEKJIO, KEPAMHKa, MaTepUalibl JJIs SJICKTPOHUKH,
HaHOMaTepHuasbl, OPraHUYECKUE U MUHEPATIbHbBIC YIOOpEHHUS.

XuMHST U 30pPOBbE YEJIOBEKA: IMPABUIIA HMCIIOJB30BaHUS JIEKAPCTBEHHBIX MPEINAPATOB,
npaBuia 6€30MacHOTO UCITOJIB30BAHMS TPEapaToB OBITOBOM XMMHUH B TIOBCEAHEBHOM JKU3HHU.

MexXnpeaMeTHbIE CBS3H.

Peanu3arus MeXnpeaMeTHBIX CBA3EH Mpy U3ydeHUH OOIIe U HeOPTraHMUECKOM XUMHUH B
11 kmacce OCYIIECTBISETCS dYepe3 UCIOJIb30BaHUE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHATUWA, TaK W TOHSATHW, SBIAIOMINXCS CHUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [HUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAy4YHBIA (DaKT, TUIMOTE3a, 3aKOH, TEOPHs,
aHaJIM3, CHHTE3, KJIacCH(PUKAIUsi, TEPUOANYHOCTh,  HAOIIONECHHWE,  SKCICPHUMEHT,
MOJEIUPOBAHUE, UBMEPEHHUE, SIBIICHUE.

dusuKa: Marepus, YHEPrus, mMacca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUIECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperarnoe
COCTOSIHUE BEIIECTBA, (DM3NICCKIE BEIIMUYNHBI H SIUHUIIBI KX U3MEPEHUS, CKOPOCTh.

buonorus: kimerka, opraHu3M, dJKOocucTeMa, Owocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabI, TOPHBIC TOPOBI, TIOJE3HBIC UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMHYECKasi  MPOMBINUIEHHOCTD, METaJLTyprus, MIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepUaoB, CEJIbCKOXO3SMCTBEHHOE MIPOU3BOJCTBO, MUIIEBas
MIPOMBITIUICHHOCTh, (hapMarieBTU4YecKasi MPOMBINIJICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX
IpenaparoB, TPOU3BOJICTBO KOHCTPYKIIMOHHBIX MATEPHUAJIOB, AIEKTPOHHAS MPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 1TO XUMHNHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTraTaM OCBOCHHS OOydYalOIUMUCS
MPOrpaMM CpeTHEro 00I1Iero o0pa3oBaHus (JIMYHOCTHBIM, METANIPEIMETHBIM U MTPEIMETHBIM).
Hayuno-meTonnueckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
POrpaMM CPETHETo 0011Iero 00pa3oBaHus SBISAETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/I.

B COOTBETCTBUU C CHCTEMHO-AESATEIBHOCTHBIM ITOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS TNpeAMeTa «XUMHUS» Ha YpOBHE CpPEIHEro oo0Iero oOpa3oBaHUs
BBIJIEJICHBI CJIETYIOLIME COCTABISIOIIHE:

OCO3HAHUE OOYYAIOIIMMUCS POCCUNUCKON TPaKTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOITPENIEIICHUIO;

HaJIMYMe MOTUBAIUH K O0OYUECHHUIO;

LEJICHANIPABIIEHHOE Pa3BUTUE BHYTPEHHUX YO€XKICHUN JIMYHOCTH HA OCHOBE KJIFOUEBBIX
HEHHOCTEW U UCTOPUUYECKUX Tpaauluil 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCsl PYKOBOACTBOBAThCS B CBOEH JEATEIBHOCTHU
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMM, MPUCYIIUMH LEJOCTHOM CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HaJIMYMe TMPABOCO3HAHMS HKOJIOTMUYECKON KyJIbTypbl W CIIOCOOHOCTH CTaBUTH ILIENU U
CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pPE3YNbTATBl OCBOCHMS IpeAaMeTa «XHMHS» JOCTUTAKOTCS B E€IHHCTBE
yu4eOHOW U BOCHUTATEIbHOM JEATENbHOCTH B COOTBETCTBUUM C T'YMAaHUCTUYECKUMHU,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMM LIEHHOCTSAMH M HJE€AJIAMH POCCUICKOIO
TPaKJAHCKOTO O0O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMU M TPaBUJIAMU TOBEICHHUS,
CHOCOOCTBYIOUIMMHM ~ IIPOLECCaM  CAMOIO3HAHMUS, CaMOpa3BUTHUSI M HPABCTBEHHOIO
CTaHOBJICHUS INYHOCTU 00YYarOIINXCS.

JIM4HOCTHBIE PE3YABTATHI OCBOCHUS IIPEIMETa « XUMHUS OTPaAXKatoT CPOPMUPOBAHHOCTD
OTbITa TO3HABaTE€JIbHOW M MPAKTUYECKOW JEATENbHOCTU OOYydarolUXCs M0 pealu3aluu
NPUHATHIX B 00ILECTBE [IEHHOCTEN, B TOM UUCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHMS

OCO3HAaHHA O0YYarOIIMMHUCS CBOUX KOHCTUTYLMOHHBIX IPaB U 00S3aHHOCTEH, YBaKECHMUSI
K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIECHUS] O COLMAJIBHBIX HOPMax M IMPaBHIIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JAESITEIbHOCTH MpPU CO3AAHUU Y4YEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TIIO3HABATEIBHBIX 3aJla4, BBIMOJHEHUU XUMHUYECKUX
DKCIIEPUMEHTOB;

CIOCOOHOCTM TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY W apryMEHThI
JAPYTHUX MIPU aHAINU3E PA3IMYHBIX BUIOB YU€OHOH JESITEIIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS

LEHHOCTHOTO OTHOLIEHUSI K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUH;

YBaXEHUSI K IMPOIIECCY TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO MPUMEHEHMSI
XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKCHHSI HAYKU €CTh Pe3ylbTaT JIMTEIbHBIX HAOMIONCHHUH,
KPOIOTJIUBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYZIa YYEHBIX U MPAKTUKOB;

MHTEpECa W IIO3HABATEJIbHBIX MOTHMBOB B TOJNYYEHUU U TMOCIEIYIOIIEM aHAJIN3E
uH(MOPMAIIK O TIEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MTOBEJCHNS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallMM, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSMU, U
MIPUHAMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYICh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHHE M TNOCTYNKH CBOMX TOBAapHUILEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIENCTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbS:



MOHMMAaHUA IEHHOCTEeW 370pOBOrO0 M 0Oe3omacHOro oOpas3a >KHM3HHM, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DPHM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmroneHns mpaBuil 6€30MacHOTO OOpaIleHusT ¢ BEIIECTBAMU B OBITY, MTOBCEIHEBHOU
KU3HU U B TPYIAOBOU JCATEIHHOCTH;

MOHUMAHUSI IICHHOCTH TMPaBUJl HMHIUBUAYAJIHHOTO W KOJUIGKTMBHOTO 0O€30TacHOTO
MOBEICHUS B CUTYAIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIONICH;

OCO3HAHUS TOCJIEICTBUM U HEMPUSATUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOJIA,
HapKOTUKOB, KypEHHUS);

5) TpynoBOro BocnuTaHMS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEOBATEILCKON JesSTEIHHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKON U APYTUX BUIAX IEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTHUYECKUX 3a7ad COIUAJIbHOM
HaIIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUISCKOMY M3YYEHHUIO MPOodecCHil pa3IMdHOrO poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXCHUS K TPYMY, JIOISM TpYyJla U pe3ysIbTaraM TPYIOBOM JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUIYaJbHON TPaeKTOpUU OOpa3oBaHMs,
Oynymield mnpodeccur W peajau3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C  y4ETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEHN K XUMHUU, HHTEPECOB U MOTpEeOHOCTEN O0OLIECTBA;

6) IK0JI0rM4eCKOro BOCIIUTAHMSI:

DKOJIOTUYECKH  II€JIECOOOPAa3HOr0  OTHOIIGHUS K  TpUpPOJe, KaK  HCTOUYHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3eMIIE;

MOHUMAaHUsI  [IO0AJBbHOTO  XapakTepa  JKOJIOTHYECKMX  TpoOsieM,  BIUSHUS
HKOHOMMUYECKHX MPOLECCOB HA COCTOSHUE MPUPOIHON U COLMAILHOM Cpebl;

OCO3HAHUSI HEOOXOAMMOCTH HCIOJB30BaHUS JOCTIDKEHUHW XUMHUU JUIsl  pEelIeHUs
BOIIPOCOB PAIMOHAIBLHOTO MPUPOAOTIOIH30BAHUS;

AKTUBHOI'O HENPUATHS JIEUCTBUM, MPUHOCALIMX BPEI OKPYKAIOLIEH MPUPOIHOM Cpele,
yMEHUS IPOTHO3UPOBATH HEOJIaronpusiTHhIC HKOJIOTUYECKUE MOCJIE/ICTBUS
MpEANPUHUMACMBIX JIEUCTBHUM U MPEAOTBPAIIATh UX;

HaJUYMs PA3BUTOTO HKOJOTUYECKOTO MBIIUICHHS, JKOJIOTMYECKOW KYJIBTYPhI, OIBITA
JESTEPHOCTH OKOJIOTUYECKON HAaINpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCSA HMHU B
MO3HABATEILHON, KOMMYHUKATUBHONW W COIMAJIBHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO MTPOTHUBOCTOSTH UEOJIOTUU XeMOhoOuH;

7) IEHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUsl CHenU(pUKN XUMHUM KaK HayKH, OCO3HaHMs €€ poiau B (POpMUpOBaHUU
palMOHANBHOTO HAYYHOTO  MBIIUIEHUS, CO3JaHUM  LEJIOCTHOTO TMpPEACTaBICHUS 00
OKpY)KalolIeM MHUpE KaK O €IMHCTBE MNPHUPOAbl M 4YEJIOBEKa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U PEIICHUH NMPOOIEM COXPAHEHHS IPUPOITHOTO PABHOBECHS;

yOeXKIEHHOCTU B 0COO0OM 3HAYMMOCTH XUMHH JIJII COBPEMEHHOM LMBHIIM3AIMU: B €€
I'YMaHUCTUYECKON HalpaBJI€HHOCTH M BaXKHOW POJIM B CO3[JaHWM HOBOM 0a3bl MarepuaIbHOM
KYJABTYpBI, PEIICHUH [00aNbHbIX MpOoOJIeM YCTOMYMBOTO PAa3BUTHUSI YEJIOBEYECTBA —
CHIPbEBOM, HSHEPreTUYECKOM, MHUIIEBOM W HSKOJIOTMYEeCKOW O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, 00ECIIEYEHUN YCIOBUM YCHEIIHOTO TPYy/Aa U SKOJIOTHYECKU KOMGOPTHOM KU3HU
Ka)KJI0TO 4JieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TMOHUMAHHUS CYIIHOCTH METOJ0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIYy4YaeMbI€ 3HAHUS
JUISL aHaiu3a U OOBACHEHMS SIBJICHUN OKpYXKAIOLIEro MHpa W MPOUCXOASNIMX B HEM
U3MEHEHUM, yMEHHUs JenaTh 0OOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAy4HBIX (DaKTOB U
MMEIOIINXCS TAHHBIX C 1IEJIbIO MOJIYYEHHUs JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XMUMHUYECKHWE 3HAHMS [UJISl pELIeHUs
npo0JieM B pealibHbIX )KU3HEHHBIX CUTYalUSX;

MHTEpeCa K MO3HAHUIO U UCCIIEI0BATENIbCKOM €SI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENMPEPHIBHOMY OOpPa30BaHUI0 M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TMIOJIYYEHUIO HOBBIX 3HAHMM IO XUMHH B COOTBETCTBHU C IKU3HEHHBIMU
MOTPEOHOCTIMU;



WHTEpeCa K OCOOEHHOCTSM Tpyda B pa3nuuHbIX cdepax npodecCruoHaTbHOI
NESTETHHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MeTtanpenMeTHbIe pe3yabTaTbl OCBOCHHUS Y4eOHOro mnpeamera «XUMHs Ha YpOBHE
cpenHero o01ero 00pa3oBaHUsl BKIIOYAIOT:

3HaYUMBbIE JUIsI (POPMUPOBAHUSI MUPOBO33PEHHUS OOYUAIOIIMXCS MEXKIUCUUILTMHAPHBIC
(MexXnpeaMeTHbIe) OOIIeHAyUYHbIE MOHATHSA, OTPAKAIOIIME IEJIOCTHOCTh HAYYHON KApPTHUHBI
MHUpa U cnenu@UKy METOAOB MO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIIECTBO, SHEPIHs, SIBJICHUE, MPOILIECC, CUCTEMa, HAy4yHbIM (aKT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIe0OBaHUE, HAOIIONEHNE, U3MEPEHUE, IKCIIEPUMEHT U
JpyrHe);

yHUBEpCajbHble  y4yeOHble  JeWcTBUS  (TO3HABaTelIbHbIE,  KOMMYHHUKAaTHUBHBIE,
peryiaTuBHbIe), obOecnednBaronie (HopMUpoBaHUE (PYHKIIMOHAIBHOW TIPaMOTHOCTU H
COLIMAJIbHON KOMITETEHIIMHM 00y4YarolIuXCs;

COCOOHOCTh ~ OOYYAIOIIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIHUCIMIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpCAJIbHbIE y4eOHblE IEHCTBUSA B MO3HABATEIBHOU U
COLIMAJIbHOM MPAKTHUKE.

MertanpeMeTHbIE pPe3y/bTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU YUYEOHBIMU
M03HABaTEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMHU.

OByajieHHe YHMBEPCAJbHBIMHI Y4eOHbIMH N03HABATEIbHBIMH 1eHCTBUSMMU:

1) 6a3oBbIe JJOrNYecKHe JTeHCTBUS:

CaMOCTOSTENIbHO (OPMYIUpPOBaTh W AKTyalIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHBarh;

ONpENENITh LEeNU AEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH HMX JOCTHXKEHUS,
COOTHOCHUTB PE3yNbTaThI IEITEIIbHOCTU C TOCTABICHHBIMU LIEJISIMH;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUW MPHUEMBI JOTMYECKOTO MBIILUIEHUS — BBIACIATH
XapaKTepHbIE MPU3HAKU TMOHATUA W YCTAHABIMBATh WX B3aUMOCBS3b, HCIOIb30BAThH
COOTBETCTBYIOLIUE OHATHS AJ11 O0bSICHEHHSI OTAEJIbHBIX (PAKTOB U SIBICHMIA;

BBIOMpPATh OCHOBAHUS M KPUTEpUU I KIACCHU(PUKAIMU BEUIECTB M XHUMHUYECKHUX
peaKkuui;

YCTaHABIMBATh NPUYNHHO-CIIEJICTBEHHBIE CBSI3U MEKY U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PpACCYXKIEHUS (MHIYKTUBHbBIC, JEAYKTHBHBIC, MO AaHAJOIHH),
BBISIBJISITh 3aKOHOMEPHOCTH M POTUBOPEUMS B pACCMAaTPUBAEMBIX ABJICHUSX, (DOPMYIUPOBATH
BBIBOJIBI M 3aKJIFOUEHUS;

MPUMEHSATH B IPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMHUHU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIEIH, TPEeoOpa3oBbIBATh MOJEIbHBIC NPEACTABICHUS — XWMUYECKHH 3HaK (CHMBOI)
JNIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XHUMHYECKOH pEaKIUu — TpU PEIIeHUU
y4eOHBIX TMO3HABAaTENbHBIX M MPAKTHMUECKHX 3a/a4, MPUMEHSATh Ha3BaHHBIC MOJEIbHBIC
NPENCTABICHUS JJIA BBISBICHUS XapAaKTEPHBIX MPU3HAKOB H3YYaEMbIX BELIECTB H
XUMHUYECKUX PEAKIIHM.

2) 0a3oBble MCCIEI0BATEIbCKHE eiliCTBHS:

BJIa/IETh OCHOBAMH METO/IOB HayYHOT'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKLU;

dbopMynupoBaTh LEMM W 3aJa4d  HMCCIEAOBaHUS, HCIONb30BATh TOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOMPOCHl B KAYeCTBE HMHCTPYMEHTA MO3HAHHUS H
OCHOBBI ISl (pOPMHUpOBAHMSI THIOTE3bl MO MPOBEPKE MNPABUIBHOCTH BBICKA3bIBAEMbIX
CYKJICHUH;

BJIa/IETh HABBIKAMU CAMOCTOATEJBHOIO IUIAHUPOBAHUS W NPOBEIACHUS YYEHHUYECKUX
HKCIEPUMEHTOB,  COBEPIICHCTBOBaTb yYMEHHUs  HaOmogaTh 3a  XOIOM  TIpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (POpMyIupoBaTh OOOOIICHHUS U BBIBOJIBI
OTHOCHUTENIbHO JOCTOBEPHOCTH pE3YIbTAaTOB HCCIEAOBAHUS, COCTABISTh OOOCHOBAaHHBIM
OTYET O MPOJIETAHHON padoTe;

MpuoOpeTaTh OMBIT YYCHHYECKOW HCCIENOBATEIhCKOW W TPOEKTHOW JesSTEIHHOCTH,
IPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY MOHMCKY METOJOB pPELICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJOB O3HAHUS.

3) padora ¢ unopmanmeii:



OpUEHTHUPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX WHGOpMauu (HAyYIHO-TIOMYJIsIpHAs
JTUTEpaTypa XHWMHYECKOTO CONEpKaHMs, CIpaBOYHBIE TocoOus, pecypchl HHTEepHeTa),
aHAJM3UPOBATh WHOOPMAIMIO PA3IMYHBIX BUIOB W (OPM TMPENCTABICHUS, KPUTHUYECKH
OIICHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

dbopMynIupoBaTh 3ampochl U MPUMEHSTh PA3JTUYHBIE METOJbI MPHU TIOUCKE M OTOOpE
uHdOpMaIi, HEOOXOAMMOM JIJIs1 BBITIOTHEHUS yUeOHBIX 3a/1a4 OMPENeIEHHOTO THIIA,

MprUOOpETaTh OMBIT UCTIOIH30BAHUS HHPOPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUNA H
Pa3TUYHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAIbHYIO (OpMYy TpeacTaBieHUus HWHPOpMaAIUU
(cxembl, rpaduKu, JUATPaMMBbI, TAOIUITEI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAyYHBIA SI3bIK B Ka4eCTBE CPEACTBA NpH padOTe C XUMHUYECKOU
uH(DopMaIeil: TpUMEHSITh MEXMNpeaIMeTHbIe ((pu3ndeckre W MaTeMaTHYeCKHe) 3HAKU H
CUMBOJIBI, HOPMYIIBI, a00pEeBUATYPHI, HOMEHKJIATYPY;

MCIIOJIB30BATh U MPE00pPa30BhIBATh 3HAKOBO-CUMBOJIMYECKIE CPEACTBA HATIISITHOCTH.

OBiaieHUe YHMBEPCAJbHBIMH KOMMYHUKATUBHBIMHY /I€fiCTBUSIMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOii TeMbI B XOJI€ JUAOra U/UiI JUCKYCCHH,
BBICKa3bIBaTh WU, (GOPMYJIUPOBATh CBOU MPEAJIOKCHUS OTHOCHUTEIHLHO BBITOJIHCHUS
MPEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAIMEH Pe3y/IbTaTOB MO3HABATEIHHON JIEATEILHOCTH, TTOTYyUYEeHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIIOJIHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIEAOBAHHIO CBOWCTB H3Y4YaeMbBIX BEIIECTB,
peanuzanuu y4eOHOTro MpoekTa U (OPMYJIUPOBATh BBIBOJABI MO PE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUN MTyTEM COTIIACOBAHUS MTO3UIIUN B X0/I€ 0OCYXICHHUS 1 OOMEHa MHEHHUSIMH.

OBiajieHHe YHMBEPCAJbLHBIMH PeryJSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITENIbHO TIJIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESITEIILHOCTD,
onpenensis e€ e U 3a7a4d, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeaiaraeMblii AJITOPUTM JIEHCTBUIA MPU BBHIMOTHEHUH YU4€OHBIX U MCCIIE0BATENLCKHUX 3a/1a4,
BBIOMpAaTh Hanbosee YHPEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YUETOM MOTyUYEeHHs] HOBBIX 3HAHHM
0 BEIIECTBaX U XUMUYECKHUX PEAKIIMSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JIEATETHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLIEHKHU.

HPEAMETHBIE PE3VYJIBTATBI

10 KITACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMHUsD OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUNA O XUMHUYECKOM COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MUPA, POJIM XUMHUU B TMO3HAHWM SIBICHUW MPUPOILI, B (POPMUPOBAHUH
MBIIUICHUS W KYJIBTYPbl JUYHOCTH, €€ (PYHKIIMOHAILHONW TPaMOTHOCTH, HEOOXOMUMOU IS
peIIeHUsT TMPaKTUYECKUX 3a7ad W DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CpeELE;

BJIQJICHUE CHCTEMOW XHMHUYECKHUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAOIINE
MOHATUS (XUMUYECKHM DJIEMEHT, aroM, DJJEKTpOHHas 000J04Yka aroma, MOJeKyJa,
BaJICHTHOCTh, DJIEKTPOOTPHUIATEIIbHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas (opmyna
(pa3BépHyTast U COKpamiéHHasi), MOJb, MOJISIPHas Macca, MOJSAPHBIM OOBEM, YIIEPOTHBIM
CKeJeT, (PyHKIMOHANbHAs TpyNIa, pajgukaji, U30MEpHs, HU30MEpPhI, TOMOJIOTHYCCKHUN P,
TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOAECPKAIIUE COCAUHEHHSI, MOHOMED, MOJIIMMED,
CTPYKTYPHOE€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopusd
CTpoeHus opraHumdyeckux BeniectB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHMN S3bIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B
OCHOBE MOHUMAHMSI MPUYUHHOCTU M CUCTEMHOCTH XUMHUUYECKUX SBICHUM, (DAKTOIOTUUECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJYYCHMH U OE30MAaCHOM HCIOJIb30BAHUU Ba)KHEUITUX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM JIEATETLHOCTH YEIIOBEKA;



chOpMHUPOBAaHHOCTh  YMEHUW  BBISBISATh  XapakTEpHbIE  TMPU3HAKA  TOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUU
COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTAHUYECKUX COCITMHEHNM;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JJIi COCTaBICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAmIEHHON) (QOopMyT OpPTraHMYECKUX
BEIIECTB W YypPAaBHEHUW XUMHUUYECKHX PpEaKIUil, M3rOoTaBIUBaTh MOJEIU  MOJICKYIN
OpPraHUYECKUX BEIIECTB JJISI WMIUIIOCTPAIMM WX XHUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTpPOEHUS;

chOpMHPOBAaHHOCTh  YMEHUN  YCTAaHABIMBATH  NPUHAMJICKHOCTh  HU3YUEHHBIX
OpraHUYEeCKUX BEIIECTB IO WX COCTaBYy M CTPOCHUIO K OMpeneN€HHOMY KIAcCy/TpyIie
COCIMHEHUN (YT71€BOIOpOIHI, KHUCJIOPO/I u a30Tco/epIKallue COEIMHEHUS,
BBICOKOMOJICKYJISIDHBIE ~ COC€UHEHHMsI), JaBaTb KM Ha3BaHHUS 1O CHUCTEMAaTUYECKOU
nomenknarype (IUPAC), a Taxke mNpUBOIAUTh TPUBHUAIBHBIE Ha3BaHUS OT/ACIBHBIX
OpraHUYEeCKUX BEHIECTB (ITHIJICH, MPOIMWICH, alleTHICH, dTUJICHIIMKONb, TIUIEPUH, (PeHo,
dbopmanpaerua, aneTagblAeTul, MypaBbHHAs KHUCJIOTA, YKCYCHAas KHCJIOTa, OJICMHOBAS
KHCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, IeJUTI0I03a, TIIUIIHNH);

c(hOpPMHPOBAHHOCTh YMEHUSI OMPENCIATh BUIbI XMMHUUYECKON CBS3M B OPTraHUYECKHX
COCIMHEHUSIX (OJJMHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKECHUS TEOPUU CTPOCHUS OPTaHUYECKHUX
BemecTB A. M. bytiepoBa 111 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHUE, (U3UYECKUe U
XUMUYECKHE CBOMCTBA TUMHUYHBIX MPEACTABUTENECH pPA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEIIECTB (METaH, ATaH, ITWJICH, MPONUJIEH, aleTuiaeH, OyraaueH-1,3, mermnOyraaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJICHIJIMKOJIb, TIUIEPUH, (DEHOJ, aleTallb/IeTH1, MypaBbUHAS U
YKCyCHas  KHUCJIOTBHI, [JIIOKO3a, Kpaxmaj, [eJUII0JI03a, aMHHOYKCYyCHas  KHCJIOTa),
WJUTIOCTPUPOBATh TE€HETHYECKYIO CBS3b MEXKAY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYI;

c(hOPMHUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh HCTOYHHKHU YIJIEBOJOPOIAHOTO CHIPhS
(HedTh, TPUPOAHBIN Ta3, yroib), CHOCOOBI UX MEPEepadOTKH M MPAKTHUYECKOE NMPUMEHEHUE
MPOJYKTOB MepepaboTKu;

c(hOpPMHPOBAHHOCTh YMEHHUM TPOBOAUTH BBHIYMCICHUS MO XUMUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIUU MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH);

c(hOpMHPOBAaHHOCTh YMEHHUH BIAJIETh CHUCTEMOM 3HAHMM OO0 OCHOBHBIX METOAAX
HAay4yHOIO TMO3HAHUS, HUCIOJIb3YEMbIX B XUMHUHM NPU H3YYEHHH BEUIECTB U XHUMHYECKHUX
aBlieHU (HaOmomeHue, W3MEpEeHue, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BATh
CUCTEMHBIE XHMHWYECKHE 3HAHUS JUISI TPUHATHS PELIICHH B KOHKPETHBIX IKU3HEHHBIX
CUTYaILUSX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOIOATh MTpaBuiia MOJIb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  00OpYJIOBaHHMEM, a TaKXke TMpaBuiia OOpalieHuss C BeElIECTBAaMHU B
COOTBETCTBHH C UHCTPYKIUSIMHU IO BHITIOJTHEHUIO TAO0OPATOPHBIX XMMHUECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBHIMOJIHATh XUMHUYECKUU SKCIIEPUMEHT
(mpeBpallieHusT OpraHUYECKUX BEIECTB MPU HATPEBaHUU, MOJYUYECHUE STUJICHA M M3yYCHUE
€ro CBOMCTB, KaueCTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, JeHATypalus OeNKOB Mpu
HAarpeBaHUM, IIBETHbIE pEaKIMU OEJIKOB) B COOTBETCTBUM C TNPaBUJIAMH TEXHUKH
O0e3omacHOCTH TMpu oOOpalleHMH C BellecTBaMU M JIA0OpaTOPHBIM  O0OpYAOBAHHEM,
MPENCTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIepuMeHTa B (OpMe 3alucud ypaBHEHH
COOTBETCTBYIOIIUX PEAKIUil 1 POPMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHUIM KPUTUYECKH aHAIM3UPOBATh XMMUYECKYIO MH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHHMKOB (cpelcTtBa MaccoBoil uHpopmaruu, HMHTepHeT u
ApYTHX);

c(hOpMHPOBAHHOCTh YMEHHUHN COOIIONATh MpaBUjia HKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEACHUS B OBITY M TPYHOBOW JEATEIBHOCTH B LEJISAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKPYXAIOIIEH MPUPOIHON CPEAbl, 0CO3HABATH ONACHOCTh BO3JEUCTBUA HA KUBBIE OPTraHU3Mbl
ONPENENEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAs cMmblici nokaszarens [IJIK, moscHATh Ha



npuMepax CHocoObl YMEHBIICHHMsS W MPEAOTBPALEHUS WX BPEIHOTO BO3ICHCTBHS Ha
OpPraHM3M YEJIOBEKA;

U1 O0Yy4aroIIUXCsl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU 3[IOPOBBSI: YMEHHE MPUMEHSThH
3HaHHA 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MMO3HAHUS BEUIECTB M XUMUYECKUX SBIICHUM;

IUIA CHENbIX W CIa0OBUAAIIMX OOYYarOIIMXCS: YMEHHE HCIOIb30BaTh peibeHO-
TOYEUHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHBIE pE3yabTaThl OCBOCHHS Kypca «OOmIass u HEOpPTaHWYECKas XHMHS)
OTPaXKakoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUN: O XHWMHUYECKOHW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XUMHUU B TMO3HAHWM SIBICHUW MPUPOILI, B (POPMUPOBAHUH
MBIIUICHUS W KYJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHAILHONW TPaMOTHOCTH, HEOOXOMUMOU IS
peIIeHUsT TMPaKTUYECKUX 3a7ad U DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CHCTEMOW XHMHUYECKHX 3HAHWM, KOTOpAas BKJIKOYAET: OCHOBOIIOJATAOIINE
MOHATHUS (XMMHYCCKUH 3JIEMEHT, aToM, HM30TOM, S-, P-, d- 3JIeKTpOHHBIC OpOUTAId aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJIEHTHOCTH, IEKTPOOTPHUIIATEILHOCTD, CTETICHD
OKHUCJICHHS, XMUMHUYECKasi CBs3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOAOpPOAHAs),
KpUCTAJUIMYECKasi pEemeETKa, THUIBI XUMHUYECKHUX PEAKLH, pPacTBOP, HIIEKTPOJIUTHI,
HEXJICKTPOJIMTBIL, AIEKTPOIUTHUUECKAS JUCCOUUALMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW  peaklnd, XUMHUYECKOE pPaBHOBECHE); TEOPUU U  3aKOHBI  (Teopusd
AJIEKTPOJIMTHYECKON Jucconuanuu, Iepuonudeckuii 3akoH JI. . MenngeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU IIPU XUMUYECKUX
peaKkuusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS,
JeXalye B OCHOBE IMOHMMAaHUSI MPUYMHHOCTA W CUCTEMHOCTH XHMHUYECKUX SBICHUMH,
(aKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U  0Oe30MacHOM
WCIIOJIb30BAHUM  BAXKHEWINIMX HEOPTaHUYECKUX BEIIECTB B OBITY U IPAKTUYECKOU
JNEATEIBHOCTH YEI0BEKa,;

chOpMHPOBAaHHOCTh  YMEHUW  BBISBISATH  XapakTEpHbIE  MPU3HAKKA  MOHATHMH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUU
HEOPraHUYECKUX BEIIECTB U MX MPEBPAILICHHUII;

c(hOpMHUPOBAHHOCTh YMEHUHN MCIOIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJIi COCTaBICHUS

OpMyJl BEIIECTB M YPAaBHEHUW XHWMHYECKHX PEAKUUM, CHCTEMATUYECKYI0 HOMEHKIATYPY
IUPAC) u TpuBHanbHbie Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKUX BelIeCTB (yrapHbli ras,
YIJIEKUCIIBIA Ta3, aMMHUAK, Trall€Hasl U3BECTh, HETAlI€HAasl U3BECTh, MUTHEBASI COAA, MUPUT U
pyrue);

c(hOpMHUPOBAHHOCTh YMEHHUU OMNpPEACNATh BaJCHTHOCTh W CTENEHb OKUCICHUS
XMMHUYECKUX 3JIEMEHTOB B COCAMHEHUAX PAa3JIMYHOIO COCTaBa, BHUJ XHUMHUYECKOW CBSI3HU
(KoBaJIeHTHAsA, MOHHAs, METAJTHYECKast, BOJOPOJIHAS) B COCIMHEHUSIX, THUIT KPUCTALTNYECKOM
pEHmIETKM KOHKPETHOTO BelIeCcTBa (aromMHasi, MOJEKYJspHasi, HOHHAs, MeTaJUIM4ecKas),
XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTraHUUECKUX COCAMHEHUN;

c(hOpMHPOBAaHHOCTh YMEHUW yCTaHABIMBATh NPUHAMJICHKHOCTh HEOPTaHUYECKHUX
BEIIECTB 110 UX COCTaBY K OMPENEIEHHOMY KJIacCy/TpyIine COeAMHEHUH (MPOCThIE BEIIECTBA —
METaJUIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KMUCJIOThI, aM(POTEpHBIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHMM pacKpbIBaThb CMBICH Mepuonuyeckoro 3akona JI. W.
MenzeneeBa U JEMOHCTPUPOBATH €ro0  CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX eMEHTOB 1—4 nepuoaos Ilepuonnueckoil CUCTEMBI XUMHUYECKUX AJIEMEHTOB /1.
W. Menpeneera, UCHOIb3ys TMOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATHY», «IHEPTETUUCCKHE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
COEMHEHUH 10 neprogaM u rpynnam [lepuoandeckoil CHCTEMbI XUMUYECKUX JIEMEHTOB /I,
H. Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOILIME XUMHYECKUE
CBOMCTBAa HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE



TCHETHYECKONW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIILI0 ypPaBHCHHM
COOTBETCTBYIOITUX XUMHUECKUX PEaAKITHI;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCH(PUITUPOBATh XUMUYECKUE PEAKIIUU 10 Pa3TUIHBIM
MpU3HaKaM (YHCIIy U COCTaBY pEardpyroluXx BEIIeCTB, TEIIOBOMY 3(h(dEKTY peaxIiuwu,
W3MCHCHHUIO CTETNEHEH OKHCICHUS OJJIEMEHTOB, OOpaTMMOCTH PEaKIMH, Yy4acTHIO
KaTaJin3aTopa);

c(hOpMHPOBAHHOCTh YMEHUN COCTAaBJIATh YPAaBHEHHUS PEAKIUN pa3IMYHBIX THIIOB,
MIOJIHBIE U COKpAIIEHHBIE YpaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYUTHIBAS YCJIOBHS, TIPH
KOTOPBIX 3T PEAKIINH UIYT /10 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOIUTH PEAKINH, TOJATBEPXKIAIOIINE KaueCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPTaHMYECKUX BEIECTB, pPACIO3HABaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hopMHPOBAHHOCTH YMEHUU pPacKpbIBaTh CYIIHOCTb OKHCJIUTEIIbHO-
BOCCTAHOBUTEILHBIX PEAKIM TOCPEICTBOM COCTABJICHHS OJJIEKTPOHHOTO OajaHca ATHUX
peaKuuit;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW peakiuu
OT Pa3JINYHBIX (PAKTOPOB; XapaKTep CMEIICHHS] XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aercTeus (npuniun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI, JIeKAIUE B
OCHOBE  IPOMBILUJIEHHOTO  IIOJIYYEHUSI CEPHOM  KHUCIOThI, aMMHaKa, a  TaKxkKe
c(hOpMHUPOBAHHOCTh TMpPEACTaBICHUI 00 OOMMX HAYYHBIX MPUHIUNAX W DKOJIOTHYECKUX
mpo0eMax XMMUYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHMM MPOBOAUTH BBIYUCICHHUS C HCIOJb30BAHUEM TMOHSATHUS
«MaccoBasi JIOJIS BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHYECKUX
peaKIMsIX, MacCchl BEIIECTBA UM 00bEMA ra30B MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
I 00bEMY OHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, TEIIOBOTO 3(pdeKkra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MaCChl BELIECTB, IIPEBPALLICHUS U COXPAHEHUS DHEPIUU;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOATh MTPpaBUiia MOJb30BAHMS XUMUYECKOM TIOCYION 1
nabopaTopHbIM  O0OpYIOBaHHMEM, a TaKXke TMpaBWiia OOpalleHuss ¢ BeleCTBaMHU B
COOTBETCTBHUH C UHCTPYKIUSIMH IO BHITIOTHEHHUIO TAO0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUU IIAHUPOBATh M BBITIOJHATh XMUMHYECKUNA JKCICPUMEHT
(pa3nokeHne TEepoKCcHa BOIOPOAA B TPHUCYTCTBUM KaTajau3aropa, OIPEACNICHHUE CpPEeIb
pPacTBOPOB BELIECTB C IIOMOILIBID YHHUBEPCAIBHOIO WMHAMKATOPA, BIMSHUE Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUYECKOW peaKIMu, peakIMi HOHHOrO OOMEHAa, KaueCTBEHHBIC
peakuuu Ha cyabdar-, xkapOoOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOH AaMMOHHS, pelIeHUE
AKCIIEPUMEHTANFHBIX 3a7ad 1o TemMaM «Metamib» U «HemeTamib») B COOTBETCTBUU C
npaBUjaMU TEXHUKH O€30MacHOCTH MpU OOpalleHHH C BEHIeCTBAaMU M J1TaOOpaTOpPHBIM
00OpyI0BaHUEM, MPEACTABISATh PE3YJAbTAThl XUMUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peAKIUid U (HOPMYIHpPOBaTH BBIBOABI HA OCHOBE 3THUX
pE3YJIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIM3UPOBATh XMMUUYECKYIO MH(OpPMAIHIO,
MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB (CpeICcTBa MaccOBOM KOMMYyHHUKauuu, MHTepHeT u
JIPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUHN COOIIONATh IMpaBUjia HKOJOTUYECKH II€JIeCO00pa3HOTO
MOBEACHUSI B OBITY M TPYIAOBOW JEATEILHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY’Karollel MPUPOJHON CPEbl, 0CO3HABATH OMMACHOCThH BO3ACUCTBHS HA KUBBIE OPraHU3MbI
OTPENIECNIEHHBIX BEIIECTB, MOHMMas cwmbici mnokasarens I[IJIK, moscHATh Ha mnpumepax
crocoObl YMEHBILIEHHWS W TPENOTBpallleHHs] HMX BPEAHOrO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

1St 00y4aroIIUXCsl ¢ OrPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUISL CHENbIX W CHA0OBHUASIIUX OOYYaIOMIMXCSA: YMEHHE MCIOIb30BaTh pebepHO-
TOUYCUHYIO cucTeMy o0Oo3HaueHuid JI. bpailns g 3anmdcu  Xumudeckux  (Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe (LM (ppPOBHIE)
HaumenoBaHue pa3aejoB H TEM MPOrpaMmMabl KOHTpoﬂ],Hbl HpaKanec
n/n Bceero o0pa3oBareJibHbIE pecypchl
e padoThbI KHe padoThl
Pasznea 1. TeopeTnyeckue 0CHOBbI OPraHN4€eCKO XUMHHU
[Ipenmer oprannueckoit Xumuu. Teopusi CTpOEHUS
1.1 e p . p p 3 bu6mmoreka I{OK https://myschool.edu.ru/
opranuyeckux coeaunenuit A. M. bytneposa
Uroro no pazneny 3
Paznea 2. YruieBonopoabl
2.1 [IpenenbHbIE YIIEBOJOPOIBI — AJKaHbI 2 bubnuoreka LIOK https://myschool.edu.ru/
HenpenenbHble yrineBoAOpOIbI: aIKEHbI, aJIKaIUEHBI,
2.2 pel 4 HOPOA A 6 1 but6moreka [1OK https://myschool.edu.ru/
AJIKUHBI
2.3 ApomarrnyecKkue yriaeBOI0POIbI 2 bubmmoreka ITOK https://myschool.edu.ru/
IIpupoagHble UCTOUHHUKHU YIJIEBOAOPOAOB U UX
2.4 PHpOA yn AOPOR 3 1 bu6mmoreka I{OK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Paznen 3. Kucioponconepxainue opranudeckne coeJHHEHUsI
3.1 Cruptel. ®enon bubnmoteka [1OK https://myschool.edu.ru/
3.2 Anpaeruapl. KapooHoBbie kucimotsl. CriokHbIE YPUPHI 1 bubmmoreka ITOK https://myschool.edu.ru/
3.3 VrneBosbl 1 bubmuoreka L1OK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3gesn 4. A3orconep:kamye OpranndecKne coeANHEeHus!
4.1 AMuHBI. AMMHOKHUCIIOTEL benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnen S. BeicokoMoJIeKy/IIpHBIE COeMHEHHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 bubmmoreka ITOK https://myschool.edu.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34




11 KUIACC

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe (LM (ppPOBHIE)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl Konrpoasunl | TIpakruuec
n/n Bceero oOpa3oBarTeJibHbIE PeCypPChl
e padoThbI KHe padoThl
Pasznea 1. Teopernyeckue 0CHOBbI XMMHUU
Crpoenue atomoB. [leprnonuueckuii 3aKoH u
11 [Tepuomnyeckas cucreMa XUMHIECKUX 31eMeHToB Jl. 1. 3 bub6moreka [1OK https://myschool.edu.ru/
Menneneena
1.2 Crpoenue BemectBa. MHOrooOpasue BeIiecTB bubnuoreka LIOK https://myschool.edu.ru/
1.3 XUMHUYECKHE PEAKITH 1 1 bubmoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 13 bubmmoreka ITOK https://myschool.edu.ru/
Pa3gen 2. Heopranmueckasi XuMust
2.1 Meramisl 1 bubmmoreka [1OK https://myschool.edu.ru/
2.2 Hemeransr 1 1 bubmuoreka L1OK https://myschool.edu.ru/
2.3 CBs13b HCOPTAHMYECKUX ¥ OPraHUYECKUX BEIIECTB bubmmoreka ITOK https://myschool.edu.ru/
Hroro no pazneny 17 bubmmoreka ITOK https://myschool.edu.ru/
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4 bub6moreka [1OK https://myschool.edu.ru/
Hroro no paszneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosuuecTn 3
0 JIEKTPOHHBIE LN (POoBbIE
Tema ypoka 0 YaCOB p uugp
n/n Jlara o0pa3oBaTe/ibHbIE pecypchl
Bcero
1 [IpenMer opraHnyeckor XUMHH, €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE 1 bubmuorexa [1OK https://myschool.edu.ru/
Teopust cTpoeHUs opraHMyeckux coeauHeHuii A. M. byrieposa, eé
2 P P P A YHiIep 1 bubmuoreka [1OK https://myschool.edu.ru/
OCHOBHBIE TOJI0KEHHUS
IIpeacraBnenue o kiaccuukanuu opraHuueckux BeulecTs. Homenkiarypa
3 pedt Purcan P o P 1 bubmuoreka I1OK https://myschool.edu.ru/
(CI/ICTeMaTI/I‘IeCKaH) U TPUBUAJIBHLIC HA3BAHUA OPIraHUYCCKHUX BCIUICCTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM Psif 1 bubmuorexa [1OK https://myschool.edu.ru/
5 MeTtaH 1 3TaH — TPOCTEHUINE MPEACTABUTEIN ATKAaHOB 1 bubmuorexa [1OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 bubmuoreka [1OK https://myschool.edu.ru/
7 OTUWJIEH U MPONUJIEH — MPOCTEUIINE MPEACTABUTEIMN aJTKEHOB 1 bubmuoreka [1OK https://myschool.edu.ru/
8 [IpakTuueckas padota Ne 1. «[lomyueHue 3TUICHA U U3yUYEHUE €TO CBOMCTBY 1 bubmoteka IIOK https://myschool.edu.ru/
Ankaguensl. byraguen-1,3 u metunOyraauen-1,3. [Tonydenue
9 A e e e 1 bubmuoreka [1OK https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSII.
10 L P A 1 bu6mmoreka I{OK https://myschool.edu.ru/
AI_IGTI/I.HGH — OPOCTCUIINHU ITPEACTABUTCIIb AJIKWHOB
11 Brrancienns no ypaBHEHHUIO XUMUUYECKON PEaKIIuu 1 bubmuoreka [1OK https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOIYyoJ. TOKCHYHOCTh apeHOB 1 bubmuorexa [1OK https://myschool.edu.ru/
I'eHeTH4ecKas CBA3L JICBOJOPOAOB, IIPUHAAJICKAIIUX K Pa3JIMYHbIM
13 T AOPOA puHal - P 1 bubmuoreka L1OK https://myschool.edu.ru/
KJlaccam
ITpuponHbie UCTOYHUKHN YIIIEBOJIOPOAOB: MPUPOJIHBIN T'a3 U OMYTHHIE
14 PHpOA yn AOPOR . PHpOA . 1 Bbu6moreka I{OK https://myschool.edu.ru/
He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu
[TpupoaHbIe NCTOYHUKH YITIEBOAOPOAOB: MPUPOIHBIN ra3 U MOMYTHHIE
15 PHpOl yr HOPOA PHpOl vt 1 bu6mmoreka I{OK https://myschool.edu.ru/

HeTsiHBIC Ta3bl, HEPTh U TPOAYKTHI € epepadoTKH
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16 KonTpomnpHas paboTa mo pasaeny «YIIeBoI0pOIbI» 1 bubmuoreka [1OK https://myschool.edu.ru/

17 [IpenenbHbIe OTHOATOMHBIE COIUPTHI: METAHOJ U 3TaHOJ. BogoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHoOTr0aTOMHBIE CITUPTHI: STHJICHIJIUKOIb U TIUIEPUH 1 bubmuorexa [1OK https://myschool.edu.ru/
DeHOoJI: CTPOCHHUE MOJIEKYIIbI, (DM3UYECKHE U XUMHUYECKHUE CBOMCTBA,

19 P yaeL, § 1 bubmuoreka L1OK https://myschool.edu.ru/
pUMEHEHNE

20 Anpaeruapl: GopManbACTHI U alleTalbIeTHI. ATICTOH 1 bubmoteka I{OK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOThI: MypaBbUHAs U

21 A pel P P 1 bubmuoreka L1OK https://myschool.edu.ru/
YKCyCHast

22 [TpakTruueckas padota Ne 2. «CBoMCTBa pacTBOpPa YKCYCHON KHCIIOTBI» 1 bubmuoreka [1OK https://myschool.edu.ru/
CreapuHOBas U OJIEMHOBAasI KUCIIOTHI, KaK MPEACTaBUTENN BBICIINX

23 P pel 1 bu6mmoreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KHCJIOT

24 Mpbi1a Kak CONTU BBICITUX KapOOHOBBIX KUCIIOT, MX MOIOIIEE IeHCTBUE 1 Bbu6mmoreka IIOK https://myschool.edu.ru/
Croxuble 3GUPEI KaK IPOU3BOIHEIE KA 6OHOBBIX KHUCIIOT. | maponus

25 $up P A p P 1 bubmuoreka L1OK https://myschool.edu.ru/
CJIO’KHBIX 3()UPOB

26 Kupsl: ruaponus, npuMeHeHue, OMOIOTHYECKas POJIb KUPOB 1 bubmotexa I{OK https://myschool.edu.ru/
VrieBonawl: cocTas, Kilaccudukanysa. Baxkaenme mpeacTaBuTeIIN: TIIIOK03a,

27 A Puican ped 1 bu6mmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemmtosno3a Kak MprupoIHbIE OTUMEPHI 1 bubmuorexa [1OK https://myschool.edu.ru/
KonTpomnbsHas pabora 1o pazueny «Kuciopoacoaepkamuye opraHndecKue

29 P P PAAETY PORCOACPATAHE Op 1 bubmuoreka I1OK https://myschool.edu.ru/
COCTUHEHUS

30 AMUHBI: METHJIAMUH U aHWJIMH 1 bubmunoreka L1OK https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHNYeCKUe COSIUHEHUS, UX

31 dorep P A 1 bubmuoreka L1OK https://myschool.edu.ru/
Oouonorndeckoe 3HaueHue. [lentust

32 benku kak MpupoHbIE BHICOKOMOJICKYIISIPHBIC COSAMHEHUS 1 bubmuorexa [1OK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHECHUI 1 bubmuoreka [1OK https://myschool.edu.ru/
OCHOBHBIE METOBI CHHTE3a BHICOKOMOIEKYIIPHBIX COEANHEHUI.

34 s yup A 1 bubmuoreka L1OK https://myschool.edu.ru/
[TnacTMaccel, KayqykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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11 KJIACC

Koandectn JlaTa
Ne JIeKTPOHHBIe NN (ppoBbIe
Tema ypoka 0 JacoB H3y4YeH
n/n o0pa3oBareJibHBIE pecypchl
Bcero us

1 XUMHUYECKUN AMEMEHT. ATOM. DIIEKTpOHHAsI KOH(PUTYpaIrs aTOMOB 1 bubmuorexa [1OK https://myschool.edu.ru/
[Iepuonnueckuii 3akoH u [lepuonrueckast cuctreMa XMMUYECKUX JIEMEHTOB

2 p P . . 1 bubmuoreka L1OK https://myschool.edu.ru/
. 1. Menneneesa, uX CBsI3b C COBPEMEHHOM TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX SJIEMEHTOB U UX

3 COCIMHEHUH MO IpyIIiaM U NepuojiaM. 3Ha4YeHUEe NEPUOUYECKOro 3aKOHA U 1 bubmoteka I{OK https://myschool.edu.ru/
CUCTEMBI XUMHUYECKUX 31eMeHTOB JI.J1. MeHeneeBa B pa3BUTUH HAYKU
Crpoenue BeniecTBa. XUMUYECKas CBS3b, €€ BUIbl; MEXaHU3MbI

4 p . ’ ’ 1 Bbu6moreka IIOK https://myschool.edu.ru/
o0pa3oBaHMsI KOBAJICHTHOU CBsI3U. BojopoaHas cBsi3b
BajenTHOCTE. DnekTpoorpuliaTeabHoCcTh. CTeleHb OKUCIeHus. Bemecrsa

5 pooTp 1 bu6mmoreka I{OK https://myschool.edu.ru/
MOJIEKY/ISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS
[Tonsatue o aucnepcHbIX cuctemMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBI.

6 P P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
MaccoBas 10515 BelllecTBa B pacTBOpe
Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COETUHEHUIA.

7 ¢ P P 1 bubmuoreka L1OK https://myschool.edu.ru/
['eneTnyeckas cBsi3b HEOPTaHUUECKUX BEIIECTB, PA3JIMYHbBIX KJIACCOB
Knaccudukanus XuMudecKux peakiiuii B HeOpraHWYeCKOM M OpraHNIeCKOM

8 XUMHUHU. 3aKOH COXPAHEHHUsI MAaCChl BEIIECTB; 3aKOH COXPAHEHUS U 1 bubmoteka I{OK https://myschool.edu.ru/
MIPEBPAILCHHS YPHEPTUU IPU XUMUUECKUX PEAKIUAX

9 CxopocTts peakiuu. OOpaTuMble peakiiui. XUMHUECKOE PAaBHOBECHE 1 bubmuorexa [1OK https://myschool.edu.ru/
[TpakTuueckas pabora Ne 1. «BnusiHue pa3zianuHbIX (akTOpOB Ha CKOPOCTh

10 p . p p ¢ p p 1 bu6mmoreka I{OK https://myschool.edu.ru/
XUMHYECKOM peakinm»
DnekTponuTuueckas auccouranus. [loHsTre o BOIOpOAHOM MOKa3aresue

11 (pH) pactBopa. Peakiiuu noHHOro ooMeHa. ['uapoian3 opraHMueCKuX u 1 bubmuorexa [1OK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHCTUTENBHO-BOCCTAaHOBUTENbHEIE peakiuu. [lonsTre 06 snekTponuse

12 . P P 1 bubmuoreka L1OK https://myschool.edu.ru/
pacIIaBoB U pacTBOPOB CoJieh

13 KontponbsHas padora mo pasaeny «TeopeTndeckne OCHOBBI XUMUM» 1 bubmoteka I{OK https://myschool.edu.ru/
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Mertael, ux nojioxkenue B [lepruoguyeckoi cuCTeEME XUMHYECKHUX

14 anemenToB /. 1. MenneneeBa u 0ocoOEHHOCTH CTpOoeHUsT aToMOB. O01IIHe 1 bu6mmoreka I{OK https://myschool.edu.ru/
(bu3MYEeCKre CBOMCTBAa METAIIJIOB

15 CrutaBbl METAIJIOB. DJIEKTPOXUMUYCCKUN Pl HANPSDKEHUH METAJIIIOB 1 bubmuorexa [1OK https://myschool.edu.ru/
XHUMHUYECKHUE CBOMCTBA BAXKHEUIINX METAJIOB (HAaTPpUM, Kaaui, KaJIbIIUi

16 . . N (narpui, ’ ’ 1 bubmuorexa ITOK https://myschool.edu.ru/
MarHui, aTIOMUHUN) U UX COSAMHEHUHN

17 XUMHUYECKHE CBOMCTBA XPOMA, MEIM U UX COCIMHEHU 1 Bbu6moreka I{OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIMHKA, YKeJIe3a U UX COCTMHEHUN 1 bubmuoreka L1OK https://myschool.edu.ru/
[Ipaktiueckas padora Ne 2. "Pemenue sKCriepruMEHTAILHBIX 3a1a9 110 TEME

19 P " P P 1 bubanoreka LHOK https://myschool.edu.ru/
«MeTanib»
Hemerannsl, nx nonoxkenue B Ilepuoandeckoii cucTreMe XUMHYSCKUX

20 ’ P 1 bu6mmoreka I{OK https://myschool.edu.ru/
anemeHToB [[. 1. MenneneeBa u 0COOEHHOCTH CTPOCHUST aTOMOB
®du3nyecKrue CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIIIIOB (Ha TIpUMEpe

21 P ( PHMEP 1 bubmuoreka L1OK https://myschool.edu.ru/
KHCTIopofa, cepsl, hocdopa u yriepoaa)

22 XUMHYECKHE CBOMCTBA raJIOr€HOB, CEPhl U UX COSAUHEHUN 1 Bu6mmoreka IIOK https://myschool.edu.ru/

23 XuMUYeCKre CBOMCTBA a30Ta, pocodpa U UX COeAMHEHUN 1 bubmoteka I{OK https://myschool.edu.ru/

24 XUMHYECKHE CBOMCTBA yIIIepoia, KPEMHHUS M IX COCTMHCHUI 1 bubmuorexa [1OK https://myschool.edu.ru/

25 [IpuMeHeHre BaKHEUIITUX HEMETAUIOB U UX COCTMHECHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O0o0061IeHre U cUcTeMaTH3alrs 3HaHui 110 TeMe «HeMeTamibiy.

26 Brrunciienns mo ypaBHEHHSIM XUMHYECKUX PEAKIIUA U TEPMOXUMUYECKUE 1 bubmuorexa [1OK https://myschool.edu.ru/
pacd€Tel
[Ipaktrueckas padora Ne 3. «PelreHne SKCIIepUMEHTAIBHBIX 3a71a4 110 TEME

27 " P " P P 1 bubnuoteka IIOK https://myschool.edu.ru/

Hewmeramasr"»

28 KontponbsHas pabora o remam «Metasuib» U «Hemeramib 1 bubmoteka I{OK https://myschool.edu.ru/
Heoprannueckue u oprannveckue KUciIoTel. Heoprannueckue u

29 p P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
OpraHUYEeCKHE OCHOBAHMS
AMdoTepHbIE HEOPTraHUYECKUE U OPTaHUYECKUE COCTUHCHMUS.

30 Gorep P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
['eHeTH4eCKast CBSI3b HEOPTaHUUECKUX U OPTaHUUYECKUX BEIIECTB
Poab xuMun B 00eCrie4eHUN SKOJIOTHYECKOM, SHEPreTUYECKOU M IMUIIICBOM

31 > SHEP 1 bubmuoreka ITOK https://myschool.edu.ru/
0€30IaCHOCTH, Pa3BUTUU MEIUITUHBI

32 [IpencraBnennst 06 0OIMUX HAYYHBIX MPUHITUTIAX TPOMBIIUICHHOTO 1 bubmoteka I{OK https://myschool.edu.ru/
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IMMOJTy4CHUA BaKHEHIITNX BE€IICCTB

33 UenoBek B MUPE BEIIECTB U MaTEPUATIOB 1 bubmotexa I{OK https://myschool.edu.ru/
34 XuMHs U 370pOBbE YEIIOBEKA 1 bubmotexa I{OK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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YUYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJISA YYHEHUKA

* Xumus, 10 kiacc/ 'abpuensa O.C., OO1ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxknnonepHoe obmectBo «M3narenscTBo «lIpocBemienne»

» Xumus, 11 knacc/ I'abpuensia O.C., O011ecTBO ¢ OTPaHUUYECHHOM OTBETCTBEHHOCTHIO
«JIPODAY; AximnonepHoe odiectBo «M3narenbctBo «IIpocBerienne»

Beenure BapuanT

METOJINUYECKHUE MATEPUAJIBI J1IJIS1 YUUTEJISA

Bregute 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumust Metoauueckoe nmocodue — 6a30BbIi ypOBEHB -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensin, .I.OctpoymoB, «O011ast XuMHsl B TECTaX, 3a/1a4ax, ynpaxkHeHusax. 11 kmace»
— M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YimakoBa «Xumus 11 knacc: KoHTposnbHbie 1
MPOBEPOUYHbIE pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'adbpuensn, I.I"JIsicoBa, A.I'Benenckast «Xumus 11 kinacc: HacronbHas kHUTa AJis
yunutensi». Yacts 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, ['I'.JIbicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonbHast kHura s
yuutensi». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemetos, U.I.OctpoymoBa «3agaun o XUMHAA U CITOCOOBI UX PEIICHUSD)
- M.: «/Ipodar, 2021rox.

7. B.I. leancosa «Xumus 11 kinacc moypounsie mansl o yueouuky O.C.I'abpuensina,
I".I".JIsicoBoi» - Bonrorpan» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.IO.Hebckas, P.B.JIuako «Tectel mo xumun 11 kmace», - M.: Dk3amen, 2019r.

9.9. 0.C.I'abpuensn, U.IoctpoymoB « XuMudeckuil FKCIepuMeHT B 1mkoiie 11 kiacey; - M.:

Hpoda. — 2019 rom.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU HHTEPHET
Beenute _ BBemurenanusiehttp://www.chemnet.ru Tazera « Xumus» v caiit 1t yautens «5 uay
Ha YPOK XUMHU»

http://him.1september.ru Enunas xomnexuus LIOP: IpeametHas koyeKimst « XUMUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIICPUMEHTHI:

xumusi. Komnexnmst Poccutickoro o6meo0pa3oBareIbHOIO ImopTana



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Becepoccuiickast omMIiiaja mKoJI5HUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIA YYeOHUK [T CPEIHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: IEKTPOHHBINA YISOHHK

http://www hemi.nsu.ru OTKpsITHIH KOMUTEIK: XUMHUS

http://www.chemistry.ru JlucTaniinoHHas OJUMITHAA TI0 XUMHUH: TeJICKOMMYHHKAIIMOHHBIH

00pa3oBaTeIbHBINA MPOESKT
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