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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpPOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (heaepalibHOW 00pa30BaTENIbHOW MPOrpaMMbI CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepalbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crannapre COO, ¢ yuérom Konnenumu npemnopaBaHusi yaeOHOTO mpeaMeTa
«XuMus» B 00pa3zoBarelbHbIX opraHuzauusax Poccuiickoit @enepauuu, peaau3yrOIIUX
OCHOBHBIE 00pa30BaTENbHBIC MPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHIH «CTpaTeruui pa3BUTHS
BocruTanust B Poccuiickoit @Penpepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXO0JIOB K pa3paboTKe MNpOorpaMmbl IO XUMHH, K OIpPEIETICHUI0 O0O0mIei
cTpaTeruvl 0OydeHHsI, BOCIIUTAHHS U PAa3BUTHS OOYUYAIOUIMXCS CPENCTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IeNieil, colepKaHus, pe3yJbTaToB OOy4YeHHUS WU
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTenbHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM ASTalloM peajn3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, TPHUCYIIMX IEJIOCTHON CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH I1IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB NPHPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHE O0O0YYaIOLIMXCS HA YPOBHE CPEAHEro
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COACp)KaHHe W TOCTPOEHHUE
KOTOPOIO OIpeneNeHbl B MpOrpaMMe MO XUMHUHU € Y4ETOM CHEHU(PUKM HAyKd XUMUH, €&
3HA4YEHHUs B IO3HAHUM MPHUPOJIbl U B MATEPUAIbHON KU3HU OOIIECTBA, a TAKXKE C yU4ETOM OOIIHX
Lesied M MPUHLUIOB, XapaKTePU3YIOLUUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHEro oOIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK MIpaeT 0coO0yr poJib B COBPEMEHHOM
LIUBUWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LI€JI0CTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IUHCTBE MPUPOJIbI U YEIIOBEKA, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHMpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoOJeiCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMM, XHMHs cCTajia
HEOTHEMJIEMON 4YaCThbI0 MHMPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KakJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaKk HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha PELIeHHE INI0OaNbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTHYECKOHM, NUIIEBOM, 3KOJIOIMYECKOH O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LENSIMM U NPUHLUIAMHU CpeIHEero oOIliero oOpa3oBaHUS
conepxanue npenmera «Xumus» (10—11 kmaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOJUMYI0 UM IS
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XuMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «O0m1ast 1 HeopraHMuYecKast XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH 10 HEOPraHUYECKOW XUMUH (C BKIIOUCHHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @opMupoBaHUE JAHHOW CHCTEMBbl 3HAHUI
NP U3YYECHHUH TMpeaMeTa o00ecleuynBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEILECTB HA OCHOBE OOIIUX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas Xxumus» U «O0mmas u HeopraHmdeckas
XUMHES» CHOPMHPOBAHA B MPOTPaAMME 110 XHMHH Ha OCHOBE CHCTEMHOTO TIOJX0Ja K M3Y4EHUIO
y4eOHOTO Marepualia M OOYCIIOBIIEHA HMCTOPUYCCKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHHA Ha
ONpENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BeEIIeCTBA
paccMaTpuBalOTCS HAa YPOBHE KJIACCHMUYECKON TEOPUU CTPOCHHSI OPraHWYECKUX COCAMHEHUH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUHU BEIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce BEIIECTBaX MAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOJIOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHuyeckod XMMUHU TOJy4aroT
pazBuTHe CcHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs IMEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKOHN CBSI3H, KJIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHUs» 0a30BOTO YPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYecKass XUMUs» O0y4JaIOIMIUMCS MPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TEPUOTUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHX M METOJOJOTHYSCKUX TO3UIINH,
IyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIIMKA 3TOro 3aKoHa — OT oOoOmaromei 10
O0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, X COCTaBE, CTPOCHHUH, CBOMCTBAaX U
MPUMEHEHHH, a TAKKE 0 XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACPKAHUS, HWMEIONIMMHU
KYJIbTYPOJOTHYECKUA W TPHUKIAAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHMMAaHHUIO
B3aMMOCBSI3M XHUMHUH C JPYrUMHU HayKaMH, pPAacKpbIBalOT €€ pojb B I0O3HABATEIBHOU U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKAa, CIHOCOOCTBYIOT BOCIHMTAHHUIO YBXKEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTH TEOPUU M MPAKTUUYCCKUX MPHUIOKECHUNA XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIMIO U MPUMEHATHh €€ JUIs MOIOJIHEHUS 3HAHUMN, pereHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a4ad. B memom coxepkanue
yueOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OPMUpPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TIO3HABAEMOCTh MPUPO/IHBIX ABJICHHUI MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaoB.

B mane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMANU3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAETICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHHE YHHBEPCAIbHBIX YUEOHBIX NEHCTBUHN, MMEIOIINX
0a30BoO€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIeHHs MpoOieM, TIOUCKa, aHAIu3a 1
00paboTku UWHPOpMAINK, HEOOXOJUMBIX JUIsI TMPUOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIICA0BATEILCKON AeATCIHHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMMUU.



B mpakTtuke nmpenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, TaK U
HAa ypOBHE cpenHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTHKHU I[eJIe HW3y4YeHHUs MpeaMeTa HAMpaBICHHEM I[EPBOCTEIIEHHOW 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HAETCsT (QOPMUPOBAHME OCHOB XMMHUYECKOW HAayKu Kak oOmactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIIbHOCTH 4YeNOBeKa M KaK OJHOTO U3
KOMITOHCHTOB MHPOBOW KylIbTyphl. C METOJAMYCCKOW TOYKM 3PEHUS TaKOW TMOIXOd K
OTIpENICJICHUIO TIeJICH N3YUeHHsI IPEIMETA SBIISICTCS BIIOJIHE OTIPABIAHHBIM .

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIMUA HM3YYCHHUS MpeAMeTa «XUMUsS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (GopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaKHEWINEH COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKaT KITFOUEBBIC MOHSATHS,
(yHIaMEHTAIbHBIE 3aKOHBI M TEOPUM XWMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIICCTB U
XHUMHYECKHAX PEAKIUi, HEOOXOIUMBIX JUISI IPHOOPETECHUS YMEHHIA OPUEHTHUPOBATHCS B
MHpPE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® Da3BUTHE YMEHHHA U CIOCOOOB JEATENIFHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U
OOBSICHCHHEM XHUMHUYECKOTO DSKCIEPUMEHTa, COOMI0IeHHEeM TMpaBmwil 0e30mMacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, copepikarenbHas XapakTepuUCTUKa Lelei U 3aJa4d U3ydyeHus mpeaMera B
MpOrpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpasoBaHus. CeromHs B TNPENOJaBaHUM XUMHH B OOJbIIeH
CTETNEHU OTAAETCS MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep>KaHUus OOydeHwUs,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIMYCKHHUKAa OOIIe00pa30BaTeIbHON  OpraHu3alluy,
BIIQJICIOIIET0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CHoco0amMu U
YMEHHUSIMH aKTUBHOTO TOJY4YEeHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpu M3ydeHMH IpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPHOOPETAIOT TaKue 1IeNK U 3a7a4H, KakK:

ajanrtanus OOydJaloIIUXCsl K  yCIOBUSM  JUHAMHUYHO  DPa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHUIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIH),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISl PA3TUYHBIX BUJOB JIEATEIBHOCTH: PEIICHUS MpoOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HHPOpPMALUHU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMHUH, a TAKKe IJIS OLIEHKH C
MO3UIUH DKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHM3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEY;

pa3BHUTHE MMO3HABATENBHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA M aHalu3a y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKaHUS,



(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOII0IaTeNIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUU U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTaHUE Y OOydJarommxcs yOeKIEHHOCTH B TYMAaHHUCTHUYECKOW HAINpPaBICHHOCTU
XAMUHM, €€ BaXHOH pOJM B  pEIICEHWH TJOOANBHBIX MpOOJIeM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/IO6p€TeHI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUCHHBIX 3HAaHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUAMMU.

B yueGHOM miane cpemHero oOrmiero oOpa3zoBaHus mpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMETHOHN o0sacTn «EcTecTBEHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 knacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).

COILEP KXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHU

[Ipeamer opraHnyeckoi XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUYECHHE B IOJIYYCHHUH
HOBBIX BEIIIECTB U MaTepUaoB. Teopus CTpOECHUs OpraHndeckux coeauHennii A. M. bytneposa,
e€ OocHOBHBIE MoJIOKeHUs. CTpyKTypHbIe (OPMYINIBI OpraHMYECKUX BeliecTB. ['omoorus,
n3oMepus. XUMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSX — OJJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kinaccudukanuu  OopraHudeckux  BemlecTB.  HomeHkiartypa
OpraHMYECKUX COEOUHEHHH (cucreMaTuyeckas) M TpUBHUAJIbHBIE Ha3BaHUS BaKHEHIIMX
MPEACTABUTENEHN KIAaCCOB OPraHMYECKUX BEILIECTB.

DKCHepUMEHTAIbHBIE METOAbl U3YUYEHHUs BEIIECTB U UX NMPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3liaMu OpraHu4YecKHuX BEHIECTB U MaTepuajamMH Ha UX OCHOBE, MOJICIMPOBAHHE MOJICKYI
OpraHMYECKUX BEUIECTB, HAONIOJEHWE ¢ OMNKHCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALIEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHUe, OOYTIIMBAHUE U TOPEHHUE).

YraeBogopoanl

AJKaHbBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUU psAl. MeTraH M 3TaH — mpocTeuine
NPEJCTaBUTENIN AJIKAHOB: (U3UYECKUE M XUMHUYECKHE CBOMCTBa (pEeaklUMU 3aMelleHHus U
TOPEHUs1), HaXOXK/JICHHUE B IIPUPOJIE, MOJIy4YeHUE U IPUMEHEHUE.

AJNKeHBI: cOCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAL. DTUIEH U MPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (M3MYECKHe U XUMHUYECKHE CBOMCTBa (peakuuu TUAPHUPOBAHUS,
rajJloreHUPOBAHUS, TUIPATALIUH, OKUCICHHS U TIOJIMMEPU3allu1), OJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraauveH-1,3 u MeTunOyraauen-1,3: cTpoeHue, BaKHEHMIINE XUMHYECKUE
CBOMCTBa (peakuus noauMepusanun). [lomydeHne CHHTETUYECKOTO KayuyyKa U PE3HUHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTMYECKUH psii. AIETUICH —
MPOCTEHIINI MpeACTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHe U XUMHUYECKHE CBOMCTBA
(peakuuy ruipupoOBaHus, rajloreHUpOBaHus, 'UApaTallii, TOPEHU), IOJyIEHUE U IPUMEHEHHE.



Apensbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKMe M XMMHUYECKHE CBOMCTBA (peakmuu
raJIOTEHUPOBAHUS. M HUTPOBAHMS), IMOJIYYEHUE U NPUMEHEHHE. 10myon: cocmas, cmpoeHue,
Qusuueckue u XumuuecKue c80UCMEa (peakyuu 2ai02eHUPOSAHUS U HUMPOBAHUsl), NOJyUeHue U
npumeHnenue. TOKCHUYHOCTb apeHOB. l'eHeTHueckas CBSI3b MEXAY YIJIEBOAOPOJaMH,
MPUHAUIEKAITUMU K Pa3JIMYHbIM KJIaccaM.

[TpupoHBIE UCTOYHHUKH YTIEBOJIOPOJOB. [IpuponHBINA ra3 U MONMyTHBIE HEQPTSIHBIE Ta3bl.
Hedptp um e€ mnpoucxoxnmenue. CrocoObl mepepaboTKi HE(TH: TEpEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTATUTHYECKHH), upon3. [IpoaykTel mepepaboTku HePTH, UX MPUMEHEHHUE B
IIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yrojib U NPOAYKTHI €ro NepepaboTKH.

DKclepUMEHTANIbHbIE METOJIbl M3YYEHHUsl BEIIECTB M UX MPEBpALICHUI: 03HAKOMJIEHHE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHsbl, kouiekuuu «Hedts» u «Yronb», MonenupoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIy4Y€HHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3agaun.

Bobrunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0ObEMa, KOJIUYECTBa
HCXOJHOTO BelIecTBa WJIM NPOAYKTa pEeaklMu IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN U 3TaHOJ: CTPOEHUE, (U3HUECKUE U
XMMHUYECKHUE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIaMH, TaJIoT€HOBOJIOPOAAMH, FOPEHHE),
IpUMeHeHHne. BonopoiHbIE CBA3M MEXKly MOJIEKYJIaMH CIUPTOB. /[elicTBHE METaHOJIa U ATAHOJIa
Ha OpPraHu3M 4YeJIOBEKA.

MHoroaToMHble CHUPTHL. ODTUJICHIJIMKOJIb W TIWLEPUH: CTPOCHHE, (uznueckue u
XMUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIEIOYHBIMU METaJUIaMU, KaYeCTBEHHAsI peaKkius Ha
MHOTOATOMHBIE CIUpTHI). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHME TiulepuHa |
STUJICHTJIMKOJIS.

@deHon: CTpoeHHE MOJEKyJbl, (pU3nMueckue MU XuUMUYeckue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue geHoa.

Anbrerunpl U xemownsli. DopManbAerui, aleTAIbICTUl: CTpOEHUE, (QU3NYECKHe U
XMUMHYECKHUE CBOMCTBA (pEakiMH OKHCIEHUS U BOCCTAHOBJICHHS, KAau€CTBEHHBIE PEaKIIUH),
MOJIy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHAsl KUCIOTHI:
CTpoeHue, PU3NYecKre 1 XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIKE /IS Ki1acca KUCIOT, PeaKIus
sTepuduKanum), MoJiydeHHe u npuMmeHeHue. CrTeapuHOBas M OJEHMHOBAas KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJNH BBICIINX KapOOHOBBIX KHCIOT,
UX MOIOIIEE IEHCTBUE.

CrnoxHble 3pUpBl KaK MPOU3BOJAHbIE KApOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3PHUPOB.
XKupsl. 'naponns xxupos. [Ipumenenne xupos. buonorudeckas posib )KUpOB.

VYraeBoJipl: cocTaB, KiacCU(pUKalLus yriieBoA0B (MOHO-, IU- U Mojmcaxapubl). ['moko3a —
MPOCTEHUIINI MOHOCAaXapHI: OCOOEHHOCTH CTPOEHMS MOJIEKYJbl, (U3HUECKHE M XUMHUYECKHE
cBoiictBa (B3aumozelcTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne amMMHayHBIM PAaCTBOPOM
okcuna cepebpa(l), BoccraHoBIIeHHE, OpOXEHHE TJIIOKO3bl), HAaXOXAEHHWE B MPUPOE,
npUMeHeHHe, ouosoruueckas posib. Porocunre3. PpyKkTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nesmnonosa Kak npupoasbsle noaumepbl. CTpoeHne kpaxmasia U LEJUTI0I03bI.
du3nyecKue U XMMUYECKHUE CBOMCTBA Kpaxmaila (THAPOJIN3, KAYECTBEHHAs! PEAKIMSI C HOJ0M).



OKCIIepUMEHTAJIbHBIE METOJbl W3YYEHHs BEIIECTB M MX IPEBpALICHUN: MPOBEACHUE,
HaOJroIeHUEe W ONHMCAaHWE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHHE CHHPTOB, KAaYeCTBEHHBIC
peakuuy OJHOATOMHBIX CHUPTOB (OKHUCIeHHe 3TaHojda okcuaoMm wmeau(ll)), mMHOroaToMHBIX
CHUPTOB (B3auMoAelcTBUE TIUMLEepUHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxucieHue
aMMMa4YHBIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3aumoneiicTBue
KpaxMajga C HOJIOM), IPOBEJICHUE IIPAKTHUECKOH pabOTHI: CBOWCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnele 3amaum.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0ObEMa, KOJMYECTBA
HCXOJHOTO BElIecTBa WJIM NPOAYKTa peakluu MO HM3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTcozeprKale OpraHn4eckie CoeqMHEHMUSI.

AMUHOKUCIOTBI Kak aM(OTEepHblE OpraHuyeckue coenuHeHus. Pusznyeckue u
XMUMHMUYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIiuluHa). buosnornuyeckoe 3HaueHHe
aMuHOKHCIOT. [lenTuapl.

benku kak mpupoiHble BBICOKOMOJEKYJISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOICTBa OEIKOB: THUIPOJIM3, JeHaTypaius,
KaueCTBEHHbIE PEAKIINH HA OENKH.

DKcIepUMEHTAIbHBIE METOJIbl U3YYEHHUS! BELIECTB M WX IpPEBpalleHHil: HaOMoaeHHe U
ONHCAHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OENKOB IpU HarpeBaHUM, LBETHBIE
peakiuu OeIKOB.

BrbicokomolieKky/isipHbIe COeIMHEHH S

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPU3aLUU, CpeaHss MOJeKyasipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

DKClepuMEHTAIbHBIE METO/IbI M3YUEHHUsl BEIIECTB M UX MPEBpALICHUI: 03HAKOMJICHHE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanus MexnpeaMeTHbIX CBS3€i NMPU M3ydeHUHM Oopranudeckoi xumuu B 10 kiacce
OCYILIECTBJISICTCSl 4Yepe3 HUCIOJb30BaHUWE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU JIs1 OTJCNIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHUS: SBICHHE, HAyYHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHUHTE3, KiIaccupuKanus, TMEePHUOJUYHOCTh, HAOIIOJCHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOICTTUPOBAHHE.

®du3znka: MaTepusi, SJHEPTus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHME BEILECTBa, (PU3MUECKHE BETMUMHBI U €IMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeleCcTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTUYECKU aKTHUBHBIE BeleCTBA (OEIKH, YIIIeBOABI, KUPHI, (HEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHosIorHs: MHUILEBbIE POIYKTHI, OCHOBBI PAllMOHAIBHOIO IUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE NPENapaThl, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC



OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XUMUYECKUN 35eMeHT. AToM. Sapo aroma, wH30TOmBl. OJIEKTPOHHAs 000JIOUKA.
DHepreTUyYeckre ypoBHH, MOAYPOBHU. ATOMHBIC opOuTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3J€KTPOHOB MO0 OpOUTAIsIM B aTOMax 3JIEMEHTOB IEPBbIX YETBIPEX MEPUOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepnoguueckuit 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKHUX d3ieMeHToB JI. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHUX
anemenToB JI. V1. MenzaeneeBa ¢ COBpPEMEHHON TEOpHUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTHIX U CIOKHBIX BEIIECTB
10 Tpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHU HAyKH.

Crpoenue BelecTBa. XUMHUYECKas CBS3b. BuAbBl XUMHUYECKOW CBs3U (KOBaJeHTHas
HEMnoJIApHasi U TOJIsipHasl, MOHHAasA, MeTajulnyeckas). MexaHn3mbl oOpa30BaHMsI KOBAaJEHTHOM
XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3k. BaneHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUcaeHUs. OHbBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BelIeCTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKH.

[TonsiTie o aucnepcHbIX cucteMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBasi 1015
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranmueckux coendHeHuid. HomeHkaTypa HEOpraHWYECKHUX
BellecTB. ['eHeTHyecKas CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCaM.

Xumuueckas peakuus. Knaccuukanus XUMHYECKHUX pPEaKIMid B HEOPraHMYECKOW |
OPraHMYEeCKOM XUMHH. 3aKOH COXpPAHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUs U NPEBPAILCHUS
SHEPIrUU MPU XUMUYECKUX PEAKLIMSIX.

CkopocTh peakiuy, €€ 3aBHCHUMOCTh OT pPa3iIuyHbIX (pakTopoB. OOpaTUMbIE peaKlUu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PpPaBHOBECHS.
[Tpunmun Jlelllatense.

DnexTponuTHueckas aucconuanus. CunbHble W cialble AneKTposuThl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpalIbHas, IIEJIOYHAs.

OKHCIIUTETBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEepUMEHTAIbHbIE METOJbl M3yY€HHUs BEIIECTB M MX IPEBpAIICHUMN: JEMOHCTpanus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», m3yueHue
Mojieleld KpPUCTANIMYECKUX pPEIETOK, HaOMI0JEHWe U OINUCaHWe JEeMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE MEPOKCHAA BOAOPOJAa B MHPUCYTCTBUM KaTaau3aTopa,
OTIPEJICIIEHUE CPENbl PACTBOPOB BEILECTB C MOMOIIBI YHHUBEPCAIBHOTO MHIMKATOPA, PEAKLUU
HMOHHOTO OOMeEHa), NpOBEAEHUE MpakTHUeCKoW paboThl «BiusHue pa3inuyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKILIUN.

Pacuérneie 3anaun.

Pacu€rbl 10 ypaBHEHUAM XMMHUYECKHUX PEAKLIUN, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIB30BAHUEM NOHSTHS «MAcCcOBas JOJIS BEIIECTBAY.

Heoprannuyeckasi xumus



Hewmerannel. Ilonoxenue HemerauioB B Ilepuoanueckoil cucreMe XUMHYECKHX
anementoB JI. WM. MenzaeneeBa W 0coOEHHOCTH cTpoeHHs aroMoB. dusnyeckue cBOWCTBa
HEMETAJJIOB. AJUIOTPOIIUSI HEMETAIUIOB (Ha MIPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XVMMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, cepbl, a3ora, (ocdopa,
yriaepoja U KpEMHHMsSI) U UX COEUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)XKHEMIINX HEMETAUIOB U UX COCIMHEHUN.

Meramisl. Ilonoxenne metaios B [leproaudeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JICKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoictBa MeTaiyioB. CIUlaBbl METAIOB. DJIEKTPOXUMMUYECKUM pAJ HAapsHKEHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX META/UIOB (HATpWUM, Kaaui, KaJbIMi, Marfui,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crnocoObl Noay4eHnus MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCHEPUMEHTATBHBIE METOJBI HW3Y4YCHHUS BEIIECTB W WX TMPEBpAlICHUN: H3ydeHUE
KoJuleKMu «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIeHHE AKCIEPUMEHTaTbHBIX
3aja4, HaONIOJleHWe M  ONHMCAaHUWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PacTBOpAMHU KHUCIOT U IEJOoYell, KaueCTBEHHbIE
peakiuy Ha KaTHOHbI METAJJIOB).

Pacuérnele 3amaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBa,
Macce WM 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 006ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pazBuTuM MeauuuHbl. [loHsATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBienuss 00 OOMMX HAyYHBIX NPHUHIMIAX T[POMBIIUIEHHOTO IOJIYyYEHUs
BAYKHEHIIINX BEILIECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUAaJOB: BaKHEHIIME CTPOUTENIbHbIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacku, CTEKJI0, KepaMuKa, MaTepuasbl Ui SJIEKTPOHHUKH,
HaHOMAaTepHaJlbl, OpPraHN4YeCKUe U MUHEPAIbHBIEC yI0OpEHUSI.

XuMHUsA ¥ 3[I0pOBbE 4YeNOBEKa: MpaBUIia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
mpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3HU.

Peanu3arust MeXNpeAMETHBIX CBs3EH MPU M3YYEHHH OOIIEH M HeOpraHUYeCKOW XHUMHH B
11 xmacce ocymiecTBISeTCS Yepe3 UCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX TOHITHIA,
TaK W MOHITHH, SBISIOUIMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UK.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSTHUS: HaydHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTe3,  KilacCUpHKalus,  MEePHOAUYHOCTh,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: Marepusi, SHEPrus, macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HWOH, U3OTOI,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHI YPOBEHb, BEIIECTBO, TEIO, 00BbEM, arperarHoe
COCTOSTHUE BEIIeCTBa, GU3NIECKUE BEIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.



buonorus: kieTka, OpraHusM, 3KOcHCTeMa, Ouocdepa, MaKkpo- M MHUKPOIIEMEHTHI,
BUTaMHUHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOTIAEeMBbIE, TOILIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOJACTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, MUIIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
[IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI 110 XMMHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OO0Yy4arolIUMUCS
MporpaMM cpeHero odmiero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [y pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJAOM B CTPYKTypE€ JIMYHOCTHBIX
pe3yNbTaTOB OCBOEGHUSA TNpeameTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHus
BbIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHUUCKONW TPaXKTAHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEICJIEHUIO;

HaJIn4le MOTUBALUH K 00yYEHHIO;

LIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAIAULINA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIOCOOHOCTh OOyYaroluXcs PYKOBOJCTBOBATbCS B CBOEH J€ATENILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LIEJIOCTHOM CHCTEME XHMHUYECKOIO
00paszoBaHUs;

HaJIMYME MPaBOCO3HAHMS SKOJOIMYECKOW KyJIbTYyphl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOMTH JKU3HEHHbIE IJIaHbI.

JIMYHOCTHBIE pE3yJabTaThl OCBOCHUS MpeaMeTa «XUMHsS» JOCTHTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCHUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTAMHM M HJeaJaMH POCCUICKOro
IpaXJaHCKOro OOIIecTBa, NPUHATHIMM B OOILECTBE HOPMaMU U IpPaBUJIaMH IIOBEAEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOIO CTAHOBIICHUS
JIMYHOCTH O0YYaIOIINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTh
ONbITa TMO3HABATEIbHOM M MPAKTMUYECKOW JEATeNIbHOCTH OOyJaroluxcs IO pealu3aluu
MPUHATHIX B 00LIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

0CO3HAHMS 00YYaIOIIMMHCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH, yBaKEHUS K
3aKOHY M MPaBOIOPAIKY;

MPEJCTAaBICHUS O COLMAIBbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOLICHUNA B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTHU MPH CO3JIaHUM YUYEOHBIX MPOEKTOB,
peleHrH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY ¥ apTyMEHTHI IPYTUX
MIPY aHATTN3€ PA3JIMYHBIX BUJIOB YICOHOU ACATEITHLHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS !

[IEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIWIO OTECYECTBECHHOMU
XUMHU,

YBOKEHHS K IPOIECCY TBOPUYECTBA B O0JACTH TCOPUH M MPAKTHYCCKOTO IPUMEHEHUS
XMMHH, OCO3HAHHSI TOTO, YTO JIOCTH)KCHHS HAyKU €CTh PE3yJbTaT JIUTEIbHBIX HAOIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/a YYEHBIX U TPAKTHKOB;

WHTEpeca ¥ I[I03HABATCIIBHBIX MOTHBOB B IIOJIYYCHHH H TOCICAYIONIEM aHaJIH3e
WH(OPMAIIAHN O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUSCTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYAllMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HAa MOPATHHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJCHWE W TIOCTYIIKM CBOWX TOBApHINCH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ATHX TOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHMMAaHMs TICHHOCTEH 370pOBOTO W 0€30MacHOro o00pas3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPM3HYECKOMY U TICHXHIECKOMY 37I0POBBIO;

coOIOIeHNsT TPaBWJI OE30MacCHOTO OOpaIIeHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOH JIEATEITHHOCTH;

MMOHMMAaHMsI IICHHOCTH TPaBWJI WHIWBUIYAJILHOTO M KOJUIEKTHBHOTO 0€30TacHOTro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO M )KU3HU JTFOJICH;

OCO3HAHUS TOCJCACTBUN W HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJCHUS aJIKOTOJI,
HapKOTHUKOB, KypeHHS);

5) Tpya10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUECKON U APYTUX BUIAX JIEATCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PEIICHUW MPAKTHYECKUX 3a7]ad COIUaIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3NIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHECHHS IIPEIMETHBIX 3HAHUN 110 XUMHUH,

YBXKEHHUS K TPYY, JIOASAM TPYyJa U pe3ylbTaTaM TPYIOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUSA,
Oymyuieit mpodeccuu U peanu3aui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JTMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0J10rM4YeCKOro BOCIIUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00aLHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLUATBHOU CPEIBI;

OCO3HaHHUS HEOOXOAMMOCTHU HCIIOJIB30BAHMS JOCTHKEHUN XUMHH I PEUISHUS BOIIPOCOB
paIMoOHAIBLHOTO MIPUPOAOTIONB30BAHUS;



AKTUBHOTO HENPUATHUS JNECWCTBUM, MPUHOCAIIMX BPE OKPYXKAIOLIEW MPHUPOJIHOW Cpene,
YMEHHSI MPOTHO3MPOBATH HEOJIATONPHUSATHBIC IKOJIOTHUYECKUE TOCIEACTBHS MPEANMPUHUMAESMBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HAJIMYUSL PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphI, OIBITA
JIEATEIIBHOCTH  JKOJOTHMYECKOM  HAIPaBJICHHOCTH, YMEHUS pPYKOBOJACTBOBATHCA MWMH B
MMO3HABATEIHbHOM, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHUBOCTOSATH UCOTIOTUH XeMO(POoOHuH;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTUKU;

MMOHMMAaHMs CHNEeNUPUKA XUMHUU KaK HayKd, OCO3HaHusi €€ posu B (HOopMUpOBaAHHH
PaIlMOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JJAHUU IIEJIOCTHOTO MPECTaBICHUS 00 OKpYKaroIeM
MHpE KaK O €AUHCTBE MNPHUPOJbI M YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX 3aKOHOMEPHOCTEN M
perieHur TpooIeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00OW 3HAYMMOCTH XWMHH IS COBPEMEHHOW IWBHWIM3AIMHU: B €&
F'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOUM POJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIIEHUH TI00aTBHBIX TPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIINHBI,
00ecTeueHnH yCIOBUM YCIICIITHOTO TPYAA U AKOJOTHISCKH KOM(DOPTHOM KU3HU KAKJIOTO YjIeHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCHOJIB30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a M OOBACHEHUS SIBICHUHM OKPYXAIOUIETO MUpa W MPOUCXOAALIMX B HEM H3MEHEHUH,
YMEHHS Jie7aTh 000CHOBAaHHBIE 3aKIIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U UMEIOIINXCS JaHHBIX
C LEJBIO MTOJIYYEHHUSI I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B peaJbHbIX KU3HEHHBIX CUTYalUsAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOMN A TEIIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHHMIO UM CaMOOOPa30BaHMIO, K
AKTUBHOMY I[IOJyYEHUIO HOBBIX 3HAHUHW 10 XUMUU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEeOHOCTAMHU;

UHTEpeca K OCOOEHHOCTAM Tpylda B pa3nuuHbIX cdepax mpodecCHoHaTBHON
NEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3ylbTaThl OCBOCHHS Y4eOHOTO TNpenMera «XUMHsS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HAUYMMBbIE JUIS (POPMHUPOBAHHS MHUPOBO33PEHUSI OOYUYAIOIIMXCS MEXIUCHUIUIMHAPHBIE
(MeXTmpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAKAIOIINE IIEJTOCTHOCTh HAYYHOW KapTUHBI MUPA
U CTIeU(HKY METOI0B MO3HAHUSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
JHEPTUsl, SBJCHHUE, MPOLECC, CUCTEMA, HAyYHBIH (aKT, MPHHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, MCCIIe0BaHNE, HAOTIOICHHE, H3MEPEHHE, SKCIICPUMEHT U JIpyrHe);

yYHUBEpCallbHbIE  ydeOHble  JeiicTBus  (MO3HABaTeNbHBIE,  KOMMYHUKATHBHBIC,
perynatuBHble), oOecreunBaromue (HOpMHpPOBaHUE  (YHKIHMOHAIBHONH TPaMOTHOCTH |
COILIMATILHOM KOMITETEHIIH 00Y4atoIuXCs;



CIIOCOOHOCTh ~ OOYYalONIMXCS  KCIOJIB30BaTh  OCBOCHHBIC  MEXIUCHIUIUITHHAPHBIC,
MHPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YUeOHBIC MICWCTBHS B IO3HABATEIBLHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJACHUE YHUBEPCAIBHBIMH YUCOHBIMU
MM03HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISITHBHBIMH JICHCTBUSMU.

OByaieHHe YHHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITEIIBHO  (DOPMYJIUPOBATh W aKTYyaJU3UPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPEJICIIATh IEIN JEATSIBHOCTH, 3a7aBas TMapaMeTpbl W KPUTEPUU WX JIOCTHIKCHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIILHOCTU C TIOCTABICHHBIMH IIEJISIMHU;

WCIOJIb30BaTh TPU OCBOCHWUW 3HAHWHM MPHEMBI JIOTHUYECKOTO MBIINIJICHHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HWCIIOJIH30BAThH
COOTBETCTBYIOIINE TIOHSITHS JUII 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH JUTSI KiTacCH(DHUKAIIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MKy H3y9aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE pacCyXAcHHs (MHIYKTUBHBIC, JCIyKTHBHBIC, TI0 aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSATH B MPOIIECCe MO3HAHUS, UCIOJIb3YeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, PE0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XHUMHUYECKOW PEaKIMU — TMPU PEIICHUH YIeOHBIX
MMO3HABATENBHBIX W TMPAKTHUECKHX 3ajad, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEIACTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKUX PEAKITUH.

2) 60a30BbI€e HCCJIEA0BATEAbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHKS BEIIECTB U XUMHUYECKUX PEAKIIH;

dbopmyaupoBaTh €I W 3aJa4d  WCCIACAOBAHMS, WCIOJb30BaTh IIOCTABICHHBIC H
CaMOCTOSITEIPHO C(OPMYIIMPOBAHHBIC BOMPOCHI B KA4€CTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI
TSt POPMHUPOBAHUS TUTIOTE3BI TI0 TIPOBEPKE TPABMIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJIETh HABBIKAMU CaMOCTOSATEILHOTO IUIAHUPOBAHUS M IPOBEACHUS YUYCHHYECKHX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOAATh 32 XOJOM IpOIlecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMynHpoBaTh OOOOIMIEHHS W BBIBOJABI OTHOCUTEIIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpHOOpETaTh OMBIT YYCHUUYECKOM HCCIeIOBATEIbCKOW M MPOEKTHOM JesITeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHHOMY MOUCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOIOB MIO3HAHMUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAyIHO-TIOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHbIE TMocoOus, pecypcel HHTepHeTa),
aHAIM3UPOBaTh HWH(GOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM TMPEACTAaBIEHUS, KPUTHUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl U TMPHUMEHSTHh pa3IUYHbIE METOJIbl MpH IOUCKE U OoTOOpe
nHhopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIbHYIO (pOpMY MpeacTaBieHuss HHPOpMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTHE);

UCIONBb30BaTh HAYYHBIM S3bIK B KAdyeCTBE CpEACTBAa INpU paboTe € XUMHUYECKOH
uHboOpManKeil: NPUMEHATh MEXIpeAMeTHbIE ((U3UUYEeCKUe W MaTeMaTHYeCKHe) 3HAaKd U
CHMBOJIBI, GOPMYITBI, a00peBUaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgiajgeHHne YHMBePCAJIbHBIMM KOMMYHHMKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIa€MOW TeMBI B XOJIE TUAJIOTa M/HIU TUCKYCCHUH,
BBICKa3bIBaTh HJE€H, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MpEeUI0KEHHOM 3a/1a4H;

BBICTYNaTh C IPE3EHTAIMell pe3yabTaTOB IMO3HABATEIBHOUN NESTENBHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMpPU  BBIIOJHEHHUH XHMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl IO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIECTB,
peaninzanuu y4eOHOTO MpoekTa M (OPMYJIHMPOBATh BBIBOJBI IO pe3yjbTaTaM MpPOBEIEHHBIX
HCCe0BaHUM TTyTEM COTIIACOBAHMSI TIO3HUITUI B XO7€ OOCYK/IEHUS U 0OMEHA MHEHUSMH.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIbHO TJIAaHUPOBATh U OCYILECTBISATH CBOIO IMO3HABATENIbHYIO JIESTEIBHOCTD,
ompezenss €€ LeNd W 3aJaud, KOHTPOJIUPOBaTh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaaraeMblii aaropuT™ AEWCTBUI MPH BHIIOJHEHUM Y4EOHBIX M HCCIEAO0BATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C YYETOM IMOTyYeHHUsS] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIISATh CaMOKOHTPOJIb CBOEH JEATEJBHOCTM HAa OCHOBE CaMOaHalIW3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckast XUMHsD OTPaXaroT:

C(OPMHUPOBAHHOCTh IPEACTABICHUH O XHMHYECKOM COCTaBIIAIOLIEH eCTeCTBEHHO-
Hay4HOM KapTHHBI MHUpPA, POJM XHMHUHU B TO3HAHUM SIBJICHUH INPHUPOJbI, B (HOPMUPOBAHUU
MBILUIEHUS] W KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TpaMOTHOCTH, HEOOXOAMMOM s
peleHusl MPAaKTUYECKUX 3aJad M HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOIL cperie;

BJIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroliue
MOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJIEeHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHAs Macca, MOJSIpHBIH OO0BEM, YIJIEpOJIHBIH  CKeJeT,
(GyHKUIMOHATBHAS TPYININa, paguKal, HU30Mepus, U30MEpbl, TOMOJOIMYECKHH psi, TOMOJIOTH,
YIJI€BOJOPOBI, KHCIOPOA U a30TCOAEPKAIINE COSAUHEHHs, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIpHBIE COCTMHEHNS); TEOPUH U 3aKOHBI (TEOpHUS CTPOESHUS OPraHUUECKUX
BemectB A. M. DbymiepoBa, 3aKOH COXpaHEHUS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIe)KAlUe B OCHOBE ITOHMMAaHMS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (PaKTOJOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M O€30aCHOM MCMOJIb30BaHUH BAKHEUIIINX OPraHMYECKUX BEIECTB B OBITY
U IPAKTUYECKOH EATENbHOCTH YETI0BEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHATHH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOILIME OHATHS IIPH ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaILlEHHOM) (OpMYJT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKLMi, U3roTaBIMBAaTh MOJEIIN MOJEKYJ OpraHMYECKHUX BEIIECTB
JUI WIUTIOCTPAIIMM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTAHABJIMBATH MPUHAUICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBy M CTPOCHHUIO K OIpPENeNEHHOMY KIACCy/Tpynme COeAWHEHHH
(YyrneBonopoJipl, KUCJIOPOJ M  a30TCOJAEpXAlllUe€ COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIIMHEHUS), JaBaTh UM Ha3BaHHA N0 cuctemarndeckoir Homenkiarype (IUPAC), a taxke
MIPUBOJIUTh TPUBUAJIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITUIJIEH, MPOTMHIIEH,
alleTUJIeH, STWICHIJIUKOJb, TIULEpUH, (eHon, QopMmanbaerui, aueranbIeruj, MypaBbHHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€ApUHOBAs KHUCIOTA, TJIOK03a, (QpyKTO3a,
Kpaxmal, [eJUT0JI03a, TJINIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OMpPEAESATh BUJBl XUMHUYECKOW CBSI3M B OpPraHUYECKHX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MNPUMEHATH IOJOXKEHHUS] TEOPUU CTPOEHUS OPraHUUYECKHUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTPOCHHE, (UIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(meTtaH, 9TaH, ATWIEH, NPONWICH, aleTwieH, OyramueH-1,3, merunOyraaueHn-1,3, OeH301,
METaHOJI, STaHOJI, STUJICHTJIUKOJb, TNIMLIEPUH, (EHOJI, alleTalbJIerul, MypaBblHasl U YKCyCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIioNio3a, aMHMHOYKCYCHAash KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKJIYy HUMHU ypPaBHEHUSMU COOTBETCTBYIOIIUX XHMUYECKHX PEAKIUH C
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YIJIIEBOJOPOJHOTO CBHIPBS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKH W MPAKTHUUYECKOE IPUMEHEHHUE
MIPOJIYKTOB MepepadoOTKH;

chOpMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS MO XUMUYECKHUM YPaBHEHHSIM
(Maccpl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WM HPOAYKTa PEAKIHH 0 W3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHUHN BIIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU TMPH U3YYCHHH BELIECTB W XUMHUYECKUX SIBICHUU
(HabmroieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJEIHPOBAHKUE), HCIHOJIb30BATh CHCTEMHbIE
XUMUYECKHE 3HAHUS JUIS IPUHATHUS PEIICHU B KOHKPETHBIX dKU3HEHHBIX CUTYALUAX, CBA3aHHBIX
C BEIL[ECTBAMU U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHUN cOOMIONaTh MpaBUJIa MOJIb30BAHUS XUMHUYECKON MOCYNOH U
na0opaTOpHBIM 000PYIOBAaHUEM, A TAK)XKe MpaBUiIa OOpAIleHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpalieHHsl OpraHNYECKUX BEIIECTB NPU HAarpEBaHUM, MOJYUYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOMCTB, KayeCTBEHHBIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHBIE PEAKIMU OEJIKOB) B COOTBETCTBUHU C MPABUIIAMHU TEXHMKH O€301aCHOCTH
npu oOpallleHuH C BEIIEeCTBaMHU U J1a0OpaTOpHBIM 00OpYIOBAaHHEM, MPEJICTABIATh PE3YJIbTaThl



XMMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX PEAKIUH |
(bopMynHUpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH AHAIU3UPOBATH XUMUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MHPopManuu, UHTEpHET U Ipyrux);

cOpPMHUPOBAHHOCTh YMCHHI COOJIOAATh TIPaBHWJIA 3KOJOTHYCCKH IEJIeCO00pa3HOTO
MOBEJICHUsI B OBITY M TPYIOBOH [EATENHHOCTH B LENAX COXPAHEHHUS CBOErO 370POBbSI M
OKpYKAroIel MPUPOJHON Cpeasl, 0CO3HABATh OMACHOCTH BO3JCHCTBHS Ha KHBBIE OPTaHH3MBI
OTIpEeNIeNIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbicn mokaszarens [IJIK, mosicHaTe Ha
pHUMEpax CIOCOOBl YMEHBIIEHUS M MPEIOTBPAIICHUS MX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;

I OOYYalOIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL  CIENBIX H  CIA0OBUIAMIMX OOYYAIOIMIMXCA: YMEHHE HCIOJb30BaTh penbedHO-
TOYEUHYIO cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xuMuyeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HeOpraHuyeckas XUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNH: O XWMHYECKOW COCTaBIIAIOMIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpPA, POJM XHMHUMU B TO3HAHUU SIBICHUM TpHUpOnbI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MPaKTHYEeCKUX 3a7ad M HKOJOTHYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpene;

BJIAJICHUE CHUCTEMOW XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJArarolIue
MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XHMHYECKas CBs3b (KOBaJeHTHas, HWOHHAsA, MeTa/UIn4yecKas, BOJOpOJHas),
KpUCTAJUIMYECKass  peIETKA, THUIIBl XMMHYECKMX  pPEAaKUUd, pacTBOpP,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJUTUYECKAsT IUCCOLMALNS, OKUCIHUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON  peaklMH, XUMHYECKOE paBHOBECHE); TEOPHUM U  3aKOHBI  (Teopus
3JIEKTPOIUTHYECKON aucconmanuu, nepuoandeckuii 3akoH JI. M. MeHnnaeneeBa, 3akoH
COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUsI U IMPEBPAIICHUS SHEPIHMU MPU XUMHUYECKUX
peakusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHHU, MHUPOBO33PEHUECKUE 3HAHUA,
JeXane B OCHOBE IIOHUMAaHMS TPUYMHHOCTHU U CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(akToNornuecKrue CBEJICHHS O CBOWCTBAX, COCTaBE, MOMYYCHUH U 0€30MaCHOM HCIIOIb30BAHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKON IESATEIHHOCTH YEIOBEKa;

chOpPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE MPU3HAKH MOHSATHH, yCTaHABIUBAThH
MX B3aMMOCBSI3b, MCHOJB30BaTh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHMM HEOPTaHUYECKUX
BEILIECTB U UX NIPEBPAILECHUI;

chOpPMUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY AJIS COCTaBICHHS
dbopMyn BeIIECTB M YpaBHEHUH XHMHUUYECKUX PEAKIUH, CHCTEMAaTHYECKYI0O HOMEHKIATYpY
(IJUPAC) u TpuBHanbHBIE Ha3BaHUS OTICIBHBIX HEOPraHMYECKMX BEHIECTB (YrapHbBIA Ta3,
VIIEKUCIbIA Ta3, aMMUaK, raméHasi U3BECTh, HErami€éHash M3BECTh, MUThEBas cOJa, MUPUT U

JpYTHE);



c(OPMHUPOBAHHOCTh YMEHHI ONPEAETATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMMUYECKOW CBSA3U (KOBaJICHTHAs!, HOHHA,
MeTaJlJIn4yecKasi, BOJOPOJHAs]) B COCAUHEHUSIX, TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO
BELECTBA (ATOMHAs, MOJIEKYJSpHAs, WMOHHAs, METAJJIMYECKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNN;

c(OPMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAUICKHOCTh HEOPraHWYECKUX BEUIECTB
10 WX COCTaBy K ONPEACIEHHOMY KIIacCy/TpyIe COSTUHEHUH (MPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHUS, KUCJIOTbI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

cOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh ~YMEHMHM  XapaKTepHU30BaTb JJEKTPOHHOE CTPOEHHE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuoos [lepuonudeckoii cuctemMbl XuMu4yeckux nemMentoB 1. 1.
MeHzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOMTANINY», «IHEPrETHYECCKUEC
YPOBHU», OOBSICHSITH 3aKOHOMEpPHOCTHM H3MEHEHHUS CBOMCTB XHMMYECKUX 3JIEMEHTOB U HUX
COEIMHEHUH MO nepuoaaM u rpynmnam [lepuoanyeckoil cuctemMbl XuMHUYeCKuX 3eMeHToB 1. 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPTaHMYECKMX BEIIECTB pPa3IMYHbIX KIJIACCOB, MOJATBEPXKIaTh CYLIECTBOBAHHE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BeEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHMUYECKUE PEAKLIHUU MO Pa3TUYHBIM
Mpu3HaKaM (YUCIy M COCTaBY pEarupymoolIuX BEIIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
M3MEHEHHIO CTETEHE OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliH, Y4aCcTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABIIATh YPaBHEHHS PEaKUi pa3IUYHbIX TUIIOB, MOJIHbIE
U COKpallléHHbIE YpaBHEHHUS peakUUid MOHHOTO OOMEHa, YYUThIBasl yCIOBUS, IPU KOTOPBIX ATH
peakuuu UAYT A0 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONIME KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX paCTBOpPaX HEOPraHMYECKHUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUI pPaCKpBIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCPEeCTBOM COCTaBIICHHSI SJIEKTPOHHOTO OanaHca ATUX PeaKInii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKkiuu OT
pa3nuyYHbIX (HAaKTOPOB; XapaKTep CMEHICHHs XUMUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT
BHeIHero Bo3aciicTBus (mpuniun JlelllaTense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHMUYECKHE IPOIECCHl, JeKallue B
OCHOBE NMPOMBIIIUIEHHOTO MOJYYE€HUSI CEpHOM KHMCIOTHI, aMMHMaKa, a Takke CPOPMHPOBAHHOCTh
npeJcTaBIeHU 00 OOIMIMX HAyYHBIX NMPHUHIMIIAX U IKOJIOTHYECKUX IMpoOsieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYMCIECHUS C HCIHOJIb30BAHUEM TMOHATHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOpe», OOBEMHBIX OTHOLIEHWH Ta30B MPU XUMHUYECKHX
peaknmax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIIOBOTO 3(ddekra peaknuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;



c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIONIATh MpaBUia MOJb30BAHUS XUMHUYECKOW MOCYI0H U
nabopaTopHBIM 000PyIOBaHUEM, a TAaKXKe MPaBHIIa 0OPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHU IJIAHUPOBATh M BBITIOJNHATh XUMHYECKUH JKCTIEPUMEHT
(paznokeHHe MepoKcHIa BOAOpPOoJa B IPHUCYTCTBUM KaTalu3aTopa, OIpPENIEIEHHE Cpelbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHAUKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, PEaKlUd HOHHOTO OOMEHAa, KAa4eCTBEHHBIC PEAKIUU Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWSI, PEIICHUE SKCIICPUMEHTAIBHBIX
3amad o temMaM «Metamiely u «Hemeramib») B COOTBETCTBHHM C MPAaBUJIAMH TEXHUKH
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIAOOPAaTOPHBIM 000PYA0BAHUEM, ITPEJICTABIIATh
pe3yNbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii U GOpMYITHPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YJIBTATOB;

c(OPMHUPOBAHHOCTh YMEHHUW KPUTHUYECKH aHATU3MPOBATh XMUMHYECKYIO HH(OpPMAIIHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MAacCOBOW KOMMYHHKArwu, WHTEpHET W
JPYTUX);

cOpMHUPOBAHHOCTh YMEHMH COOJIOAAaTh MpaBWJIa SKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYMOBOH JEATEIBHOCTH B IICNIAX COXPAHCHHUS CBOCTO 370POBBS M
OKPYXaIoIel MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCThH BO3JICHCTBUS Ha KUBBIE OPTaHU3MBI
omnpenenEHHBIX BEMIECTB, MOHNUMAas cMbIca mokasarens [1JIK, mosicHaTe Ha mpuMepax criocoObl
YMEHBIIICHHS W TIPESIOTBPAIICHHS HX BPETHOTO BO3JICHCTBHUS HA OPraHU3M YeIIOBEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMUIA;

JUISL  CACNBIX H  CIA0OBUAAIIMX OOydYalOIIMXCA: YMEHHE MCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o6o3Hauenwuit JI. bpains s 3anmucu xumMmudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
Ne KonuuecTBouacos
HaunmeHnoBanue iIeKTpOHIILIE
Kountpoa (uudposbie)
Il | pa3ieioB U TeEM Bce IIpakTHYeckue 6DA30BATEILHEIE
/ NporpaMmal ro bHBIE padoTsI oop
- padoThI pecypchl
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHUH
bubmmoreka [{OK
[Ipenmer https://m.edsoo.ru/7f41837¢
OpraHuvecKoit POIII https://resh.edu.ru/
xumuu. Teopust Nudoypoxhttps://infourok
1.1 | crpoenus 3 .ru/
OpraHuYeCcKuX Pyryo6https://rutube.ru/fee
coeauHeHuit A. M. ds/education/
bytneposa SIKmacchttps://www.yakla
ss.ru/
Hroro mo pazgeny 3
Pa3znes 2.YriieBoaopoanbl
bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
PO https://resh.edu.ru/
Wudoypoxhttps://infourok
51 [IpenenvHbICYTIIEBO 5 1 1/
OPOARL T ATRaHE! Pyty6https://rutube.ru/fee
ds/education/
SAKnacchttps://www.yakla
ss.ru/
bubmuoreka [JOK
https://m.edso0.ru/7f41837c
Henpesebisie POIII https://resh.z_edu.ru/
Hudoypoxhttps://infourok
9 | YHIEBOIOPOLL: 5 1 .
ATKCHDL, ATTKAHCHEL, Pyryohttps://rutube.ru/fee
ATHHDL ds/education/
SAKmacchttps://www.yakla
ss.ru/
Apomarnuueckueyrie Bubmorexa LIOK
2.3 2 https://m.edso0.ru/7f41837¢
BOAOPOZE! POIII https://resh.edu.ru/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

Hudoypoxhttps://infourok
ru/
Pyry6https://rutube.ru/fee
ds/education/
SKnacchttps://www.yakla
ss.ru/

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837c¢
POIII https://resh.edu.ru/

puposmeie Hndoypoxhttps:/infourok
24 NCTOYHUKHN 3 r_U/
YTJICBONIOPOZIOB 1 HX PyryGhttps://rutube.ru/fee
nepepaboTka ds/education/
SAKmacchttps://www.yakla
ss.ru/
Hroro mno pazmeny 13

Paznen 3.Kncnop0ucouepmamue OpraHu4eCKue COCANHCHUA

3.1

Cnuptsl. DeHou

bu6moreka [IOK
https://m.eds00.ru/7f41837¢
POII https://resh.edu.ru/
Nudoypoxhttps://infourok
.ru/
Pyty6https://rutube.ru/fee
ds/education/
SAKnacchttps://www.yakla
ss.ru/

3.2

AJbIeruabl.
Kap6onoBsie
KUCI0ThI. CI0XKHBIE

3¢upHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢
PO https://resh.edu.ru/
Hudoypoxhttps://infourok
.ru/
Pyry6https://rutube.ru/fee
ds/education/
SKmacchttps://www.yakla
ss.ru/

3.3

Yrnesoasl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
POIII https://resh.edu.ru/
Hudoypoxhttps://infourok
.ru/
Pyryohttps://rutube.ru/fee
ds/education/



https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/

SKmacchttps://www.yakla
ss.ru/

Hroro no pazneny
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Pasnen 4.A30Tcoaep:kamm

€ OPraHu4eCKue COCANHCHUSA

AMUHEL.

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢
PO https://resh.edu.ru/
Hudoypoxhttps://infourok

4.1 | AMHHOKHUCIIOTHI. 3 ru/
benku Pyryohttps://rutube.ru/fee
ds/education/
SAKmacchttps://www.yakla
ss.ru/
Hroro mo pazmeny 3

Paspnen 5. BoicokoMoJIeKy IsIpHbIE COeIMHEHUSA

IImacTmaccel.

bu6moreka [IOK
https://m.edso00.ru/7f41837¢
POII https://resh.edu.ru/
Nudoypoxhttps://infourok

5.1 K B 2 .ru/
ayHyxH. BOTIoRHa Pyry6https://rutube.ru/fee

ds/education/
SAKnacchttps://www.yakla
ss.ru/

Hroro o pazneny 2

OBIIEE KOJIMYECTBO

YJACOB I1O 34 3

I[TPOTPAMME
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https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/

11 KVIACC

Ne KoanuecTBo4acos DJIeKTPOHHbIE
HaumenoBaHuep
Mpakruye | (uupposwie)
p/ | ACIOBHTEM Bee | Kourpoapubie CKHe o0pa3oBaTe/bHbIE
nporpamMmmsl ro paﬁoTbl
n padoThI pecypenl
Paznen 1.TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue bubnuorexa [JOK
aTOMOB. https://m.edsoo.ru/7f41837¢
[epuoanyeckuii POIII https://resh.edu.ru/
3aKOH H Nudoypoxhttps://infourok.
1.1 | Tlepuoauueckas 3 1 ru/
cucreMa Pyry6https://rutube.ru/feed
XUMHYECKUX s/education/
snementos /1. U. SAKmacchttps://www.yaklas
Menneneesa s.ru/
bu6moreka [IOK
https://m.edso0.ru/7f41837c
POIII https://resh.edu.ru/
Crpoetne Nudoypoxhttps://infourok.
12 BCIIICCTBA. 4 ru/
Muorootpasne Pyry6https://rutube.ru/feed
petects s/education/
SAKmacchttps://www.yaklas
s.ru/
bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
POII https://resh.edu.ru/
Wudoypoxhttps://infourok.
13 XHUMHUYECKHE 5 1 1 ru/
peaxtiu Pyry6https://rutube.ru/feed
s/education/
SAKnacchttps://www.yaklas
s.ru/
Hroro no pazneny 13
Pa3nes 2. Heopranuveckasi Xumusi
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.1 | Meramisl 6 1 PO https://resh.edu.ru/

Nudoypoxhttps://infourok.
ru/
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Pyry6https://rutube.ru/feed
s/education/
SKnacchttps://www.yaklas
s.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
PO https://resh.edu.ru/
Hudoypoxhttps://infourok.

2.2 | Hemeramisl 9 ru/
Pyry6https://rutube.ru/feed
s/education/
SAKnacchttps://www.yaklas
s.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41837c
PO https://resh.edu.ru/

CBs3b .
Nudoypoxhttps://infourok.
2' 3 HCOPraHNM4eCKUuXx 2 LU/
11 OprafHeciux Pyry6https://rutube.ru/feed
Bettects s/education/
SKmacchttps://www.yaklas
s.ru/
Hroro mo pazgeny 17
Paznen 3.XuMus u :Ku3Hb
bubnuoreka [JOK
https://m.eds00.ru/7f41837¢
PO https://resh.edu.ru/
Nudoypoxhttps://infourok.

3.1 | XuMus u KA3Hb 4 ru/
Pyry6https://rutube.ru/feed
s/education/
SKmacchttps://www.yaklas
s.ru/

Hroro no pazneny 4
OBIIEE

KOJIMYECTBO 34
YACOBIIO

I[TPOTPAMME
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YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YHEHUKA

«Xumus 10 kmacey O.C.I'abpuensH - pekoMeHI0BaHO MuHHCTEpCTBOM 00pa3oBanus u Hayku PO / 10-¢
usnanue, nepepadborannoe — M.: Jlpoda, 2023

Pabouas terpanp «Xumus 10 kimace» O.C.I'abpuensH - pekoMeH10BaHO MUHHCTEPCTBOM 00pa30BaHUs U
Hayku P® / 10-e uznanue, nepepadorannoe — M.: JIpoda, 2023

METOJNYECKUNE MATEPUAJIbBI JIJIA YUUTEJIA
CrangapT 0CHOBHOTO 00111€r0 00pa30BaHus 10 XUMHUHU.
[Tporpamma kypca xumuu 1 8-11 kmaccoB OV / O.C.I'abpuensin.- 5-e u3za., crepeotun.-M.: [Ipoda, 2023.
INa6puensu O.C., OctpoymoB N.I'., Xumus. 10 knacc. HactonbHas kaura yaurens., - M.: poda, 2022.

B.I". lenucora. Xumus. 10 knacc. [loypounsie iansl o yueouunky O.C.I"'abpuensa ap.,.Bonrorpan:
Vautens, 2022

O.C.I'abpuensn ,®.H.Mackaes, C.}O.Ilonomapes, B.1.Tepennn. Xumus. 10 knacc. [IpoduibHslii
ypoBeHb.: yueb. mus OY - M.: JIpoda, 2023.

Xumus 10 knacc.: KonTposbHbie 1 ipoBepounbie padoThl K yueouuky O.C. I'abpuensaa «Xumus.10»/ O.C.
I"abpuensn, [1.H. bepéskun, A.A. YmakoBa u ap. — M.: [Ipoda, 2022.

Panmenkuit A.M., lunaktuueckuii MmaTepual mo XxuMuu s 8-11 kimaccoB: mocoOue i yaurens / -M.:
[IpcBemenue. 2021

[TaBnoBa H.C. Jlumaktuueckue KapTouku-3aganus mo xuMuu: 10-# ki.: k yaeoruky O.C.I'abpuensna u ap.
«Xumug. 10 xmace» / - M.: Dk3amen, 2022

Hekpacosa JI.U., Xumus. 10 knacc. Kaprouku 3ananuii.- Caparos: Jlunei, 2022.

Kum E.IT1. Xumus. 8-11 knaccerl. [Ipaktudeckue padotsl. — Capatos: Jluneit, 2022

[MN®POBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

POUI https://resh.edu.ru/
Hudoypoxhttps://infourok.ru/
MyneTrypoxhttps://multiurok.ru/
Hcnopranhttps://nsportal.ru /

bubarnoreka L{OK https://m.edsoo.ru/7f414452
MyneTrypoxhttps://multiurok.ru/

OTkpoITHIH ypoK. 1 cenTsiOpst https://urok.1sept.ru/
Pyry6https://rutube.ru/feeds/education/

CoBpeMeHHBIH yIUTeNBCKHA TopTai https://easyen.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f414452
https://multiurok.ru/
https://urok.1sept.ru/
https://rutube.ru/feeds/education/
https://easyen.ru/

Yaurens.comhttps://uchitelya.com/
SKmacchttps://www.yaklass.ru/



https://uchitelya.com/
https://www.yaklass.ru/




