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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMUU Ha ypOBHE CpelHEro odiiero ooOpa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepammmy,
TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (eaepalibHOW 00pa30BaTEIHbHOM MPOTPaMMBbl CPETHETO
obmero o6pazoBanus (POII COO), npeacraBieHHbIXx B DenepanibHOM TOCYIapPCTBEHHOM
oOpaszoBarensHOoM cTannapre COO, ¢ yuérom Konuenmum npenogaBaHusi yueOHOrO mpeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpranu3amusx Poccuiickoit @enepanuy, peanu3yONMX
OCHOBHBIE 00pa3zoBaTeNbHBIE MPOrPAaMMBbl, U OCHOBHBIX MOJIO)KEHUNH «CTpaTeruu pa3BUTHS
BocnuTaHusd B Poccuiickoii @Penepanun Ha nepuon a0 2025 roxa» (PacnopspbkeHue
[IpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0/M0B K pa3pabOTKe MNporpamMMbl IO XUMHH, K OMNpEIENCHHIO o0OmIei
cTpaTeruu oOy4eHHUs, BOCIIMUTAHUS U Pa3BUTHs 00yYarOIIMUXCS CPEeACTBAaMH y4eOHOro MpeaMeTa
«Xumus» st 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTABWJIM KOHLIENTYAJIbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH L€JNeH, CcoAepKaHMs, pe3yJbTaTOB OOYy4YeHHUs H
TpeOOBaHUH K YPOBHIO OATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHuE, TOJIy4aeMO€ BBINIYCKHHUKaMu  0O0mIeo0pa3oBaTeabHON
OpraHu3alM, SBISIETCS HEOTheMJIEMOH uYacTbio HX o0pa3zoBaHHOCTH. OHO  CIYXHUT
3aBepUIAlOIMM JTAllOM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYIIMX LEJIOCTHOM CHCTeME XHUMHUUYECKOro oOpa3oBaHUS. OTHU IIEHHOCTH
KacaloTcs TMO3HAHUS 3aKOHOB MHPUPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYyJIbTYpHI
YeJIoBEeKa, a TaKKe HSKOJOrMYeckH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO U
pUpoIHOH cpese. Peannsyercs xumuyeckoe oOpazoBaHUEe 00yYaroMIMXCS Ha YPOBHE CPEIHETO
ob1iero obpa3oBaHusl CpeICTBAaMH y4yeOHOro mpeaMera «XHUMHUs», COAECpP)KaHUE U MOCTPOCHHE
KOTOpPOTO ONpEJENEeHbl B IMpOrpaMMe IO XUMHUU C y4€TOM crneuu(UKH HayKu XHUMUH, €€
3HAYEHUs B MO3HAHUU MPHUPOJIBI U B MATEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE € yU4ETOM O0IIHUX
1ene ¥ MPUHLUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEJHEro oOLiero
obpazoBanus B Poccuiickoit @enepanuu.

XUMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyl0 poJib B COBPEMEHHOMN
[UBWJIN3ALUHN, B CO3aHUU HOBOW 0a3bl MaTepHabHOM KyJibTypbl. OHa BHOCHUT CBOW BKJaJ B
(dbopMHpOBaHNE PALIMOHATIBHOTO HAy4YHOTO MBIIUIEHUS, B CO3[JaHHE L[EJIOCTHOTO MPEICTaBICHHUS
00 OKpy»XaroleM MUpPE KaK O eIMHCTBE MPUPOABI U YeIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUHU
Ha OCHOBE NOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aHMMOCBS3H
MEX]y CTPOCHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOJAEWCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMM, XHMHS cTaja
HEOTHEMJIEMON YacTbi0 MHUPOBOH KyJIbTYypbl, HCOOXOAUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KHU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHass XMMHs Kak HayKa CO3MJaTesibHasA, KaKk Hayka
BBICOKMX TEXHOJOIMH HaIlpaBlieHa Ha pelIeHHe INI0OATbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
YEJIOBEUECTBA — CBIPhEBOW, DJHEPIeTHUYECKOM, MHUIIEBOM, IKOJOTHYECKON O€30MacHOCTH U
OXPAaHBbI 370POBbSL.

B cootBercTBUMM ¢ OOMMMHU LENSIMH W TPUHIUMIIAMUA CPEIHEro oO0IIero oOpa3oBaHUs
cogepxkanue npeamera «Xumus» (10-11 kmaccol, 6a30BbI ypOBEHb U3yUSHHSI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYy4YaroUIuXcs, HEOOXOIWMYI0 UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIECIIHOTO BKJIIOUEHHUS B XH3Hb COLMYMA,
MIPOJOKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisroliuMu  npeiMeTa «XUMUs» SABISIOTCS 0a30Bble Kypcbl — «OpraHundeckas
xuMus» U «O011as 1 HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COZEpPXKaHUsI KOTOPBIX
SBJISTIOTCSI OCHOBBI 0a30BOM HAYKM: CUCTEMa 3HAaHUI 110 HEOPraHWUYECKONH XMMUH (C BKIIOYCHHUEM
3HaHUU U3 oOmIell XMMHUM) U OpraHudeckord Xxumuu. OopMHUpOBaHUE JAHHOW CHCTEMBl 3HAHUI
OpU M3YYEHHUU TpenMeTa oOecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUs] BCEro MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIUX MOHATH, 3aKOHOB ¥ TCOPUH XHUMUH.
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CrpykTypa conepxanusi KypcoB — «Opranndeckas Xxumusi» 1 «OO011as 1 HeopraHudeckas
XUMUSD c(HhOpMUpOBaHA B MTpOrpaMMe MO XMMHU Ha OCHOBE CHCTEMHOTO TOAX0Ja K M3yUCHHIO
yueOHOro Mmatepuaina U OOYCJIOBJICHAa HMCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
OTIPENIEIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XHMHHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHS] OPraHMYECKUX COCIMHEHUi, a
TaK)Ke Ha ypOBHE CTEPEOXMMHUYECKUX W DJIEKTPOHHBIX MPEICTABICHHNA O CTPOSHUH BEIIECTB.
Ceenenus 00 M3yyaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB [0
CIIO)KHBIX OMOJIOTHYECKH aKTUBHBIX COCIUHEHHWH. B Kypce opraHMYecKoid XWMHUH IOTydYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs MEpBOHAYAIbHBIC
MIPEICTaBIICHUS O XUMHUYECKOH CBS3H, KIIACCH(PUKAIIMOHHBIX TPU3HAKaX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOH peaKIiu.

[Tom HOBBIM yTJIOM 3peHHs] B mpeaMeTe «XUMUs» 0a30BOrO YPOBHS paccMaTpUBaCTCS
U3yYEHHBI Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs TEOPETHYECKUM Marepual u
(aKTOJOTHUYECKUE CBEJICHHUS O BEUIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHW4ecKass XUMHUS» 00yHaroIUMCs MPEJOCTaBIISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHUE TIEPUOJMUYECKOTO 3aKOHA C OOIIETEOPETHYECKMX M METOJOJOTHYECKUX MMO3MIIHH,
riy0e TMOHATh MCTOPHYECKOE HM3MEHEHHE (YHKIMH 3TOro 3akoHa — OT oOoOIaromei 1o
OOBSCHSIIOIIEH M TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE 0 XUMHUYECKUX PEaKIUsIX, UX CYITHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercss B Kypcax 10 wm 11 KkmaccoB »ineMeHTaMH  COJCpKAHUSA, HMEIOIUMHU
KYJIbTYPOJIOTHUECKUI H TPHUKIAIHONH XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHHMAaHHUIO
B3aMMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpbIBaloT €€ pojib B IO3HABaTEIbHOH U
MPAaKTUIECKON NIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K IPOIECCY
TBOpYECTBA B 00JACTU TEOPUH M MPAKTUUECKUX NMPHIOKEHUH XUMHUH, TOMOTalOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO W JJMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO M TMPUMEHSTh €€ Ul MOMOJIHEHUS 3HAaHUM, perIeHus
WHTEJUICKTYalIbHBIX W OKCIIEPHUMEHTAFHBIX HCCIIEOBATENILCKUAX 3a/1ad. B menoM cojepikaHue
yuebHoro npeamera « XUMHUs» JAHHOTO YPOBHS M3YUYEHHUsI OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y
00yYaroImuxcss MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMaHUs (HMIOCODCKUX HICH, TaKHX Kak:
MaTepHabHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHuYeCKOro MHUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM W CTPOCHUEM, ITO3HABAEMOCTb MTPUPOIHBIX SIBICHUN MyTEM dKCIIEPHMEHTA
U peLIeHUs NPOTUBOPEUUH MEXJy HOBBIMH (PAKTaMU U TEOPETHUYECKHUMHM IPEANOCHUIKAMHU,
OCO3HaHUE POJIM XUMHH B PELICHUH 3KOJOTMYECKHX MpoOieM, a Takke MpolsieM cOepexeHus
HHEPreTUYECKUX PECYPCOB, CHIPhs, CO3aHUS HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B mnane pemieHus 3agad BOCTHMTAHUS, Pa3BUTHS W COLNMAIM3ANUU  OO0YYarOIIUXCS
NPUHATBIE TPOrPaMMON MO XUMHHM MOJIXOABI K OMNPEACTICHUIO COJCPXKaHUA M IOCTPOCHUS
npeaMeTa IpeaycMaTpuBaroT (pOpMUpOBaHNE YHHBEPCATBHBIX YUYEOHBIX JCHCTBUH, MMEIOMINX
0a30Bo€ 3HAYCHME VIS PA3JIMYHBIX BUOB JEATEIBHOCTH: PelICHHs Mpo0IieM, IIOUCKa, aHAIN3a U
o0pa®oTku uHOpMAIMK, HEOOXOAUMBIX [UIsi MPUOOPETEHUs OIbITa MPAKTUUYECKOH H
HCCIIEI0BATENBCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUHM XUMMHU.

B mpakTuke mpernogaBaHus XUMUH KaK Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TMPH  ONPENEICHUU  COJEp)KATeIbHON
XapaKTePUCTHKH IIeNIeH W3ydeHHs] MpeaMeTa HaIlpaBICHHEM IIePBOCTETICHHOW 3HAYMMOCTH
TPaaUIMOHHO Tpu3HaéTcs (HOpPMUPOBAHME OCHOB XHUMHUECKOM HAyKM Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYCCKON JEATEIHHOCTH 4YeJIOBEeKa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyJbTyphl. C METOIMYECKOM TOUKM 3peHUs TaKoH MOAX0A K
OTIPEICIICHUIO TIeTIeH N3yYeHUS MPeIMeTa SBISICTCS BIIOJTHE OTPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHHUs TJIABHBIMHU IIENIIMH M3y4YeHHs TpenMeTa «XUMHsS» Ha
6a3oBom ypoBHe (10 —11 xJ1.) sBIISIFOTCSA:



e (QopmHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHUW KaK BaKHEHIIEeW cocTaBIsOmIeH
€CTECTBEHHO-HAyUYHON KapTHUHBI MHUpA, B OCHOBE KOTOPOW JIeXKAT KIIFOUEBBIC MOHSTHUS,
¢dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX O00O0OIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HCTOPHUEH WX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmHupOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIui, HeOOXOANUMBIX NJIsi PUOOPETCHHS] YMEHUN OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUECKUX SBJICHHM, UMEIOIUX MECTO B IPUPOJIE, B TPAKTHUECKON U
MMOBCEIHEBHOMW KU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB [ESATENBHOCTH, CBA3aHHBIX C HaONIOJCHHEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COONIOJICHHEM TMpaBuiI 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepskarenpHas XapakTepUCTHKA 1LIeJIel U 3a/a4 U3y4YeHHUs MpeaMeTa B
MporpaMMe 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU NMPUOPUTETAMHU
B cucTeMe cpeaHero obOmiero obOpaszoBanusi. CeromHs B TPENOJaBAaHUM XUMHH B OOJbIICH
CTeMeHU OTHAETCS TMPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE COAepX aHus OO0ydeHws,
OpPUEHTUPOBAHHOM Ha TOJATOTOBKY BBITYCKHHMKA 00IIe00pa3oBaTeIbHON  OpraHu3alui,
BJIQ/ICIOIIET0 He HAOOpOM 3HaHWH, a (YHKIMOHATIHLHOW I'PAMOTHOCTBIO, TO €CTh CIOCO0aMU H
YMEHHUSIMHU aKTUBHOTO TOYYCHHS 3HAHUN M MPUMEHEHHS UX B PEAbHOU JKU3HH TSI PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3u ¢ sTUM mnpu u3yueHUH TmpeameTa «XHUMHUS» JIOMUHHUPYIOIIEE 3HAaYCHUE
MPUOOPETAIOT TaKue 1IeNIU U 33Ja4H, KakK:

aganTanus  OOy4alolMUXCs K  YCJIOBHSIM  JUHAMUYHO  Pa3BHUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHUIO,
COTPYJHHUYECTBY, CaMOCTOSITEJIbHOMY TMPHUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMUpOBaHHE Yy OOYYArOMIMXCS KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUN),
UMEIOIIUX YHUBEpPCAIbHOE 3HAUYCHUE JJISl PA3JIUYHBIX BUJOB JESATENLHOCTH: PelIeHus: mpooiem,
MOWCKa, aHaM3a W 00paboTkM WHQOpPMAIMK, HEOOXOAMMBIX I MPUOOPETCHHS OIbITa
NeSTeIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHHM XMMHH, a TaK)Ke JJIS OIEHKHU C
MTO3UINH IKOJIOTUICCKOM 0€30MaCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHX MPOIECCOB
Ha OPTaHH3M YeJOBeKa U MPUPOJIHYIO CPeny;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIC HHPOPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHallu3a y4eOHOM U Hay4YHO-TIOMYIIpHONH HH(OPMALIUK XUMHYECKOTO
coJiepKaHus;

(dbopMupoOBaHUE U pa3BUTHE y 00YUYAIOUIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBITILICHUS,
HAOJIOTATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAHUE Y OOydammxcs YOexJAEHHOCTM B TyMaHUCTHYECKON HaIpaBIEHHOCTH
XUMHHM, €€ BaXHOM poOIM B  pEHICHHH T[JIOOANBHBIX  MPOOJIEM  pallMOHAIBLHOTO
MIPUPOJOTIONB30BAHUS, TMOMOJHEHUS JHEPreTUYECKUX PECYpCOB M COXPAHEHUsS MPUPOIHOTO
paBHOBECHS, OCO3HAHHSA HEOOXOIMMOCTH OEpeKHOTO OTHOILIEHUS K MPUPOAE U CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETCHHS ONBITA UCTIOIB30BAHUS MOMYUYCHHBIX 3HAHUN I TIPHHSITHS
IPaMOTHBIX PEIICHUN B CUTYaIUsX, CBI3aHHBIX C XUMHUUECKUMH SIBICHUSIMHU.

B yuebHOM 1I1aHE cpemHero oOmiero oOpa3oBaHus NMpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHON o0nacTu «EcTecTBeHHO-HAay4YHbIE TPEAMETHD.



OO1m1ee ynciIo 4acoB, OTBEAEHHBIX JJIS M3YYEHUS XMMHUHU, HAa 0a30BOM YPOBHE CPEIHETro
obmiero obpa3zoBaHusi, coctaBisger 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11
kiacce — 34 vaca (1 4ac B Heziemo).

COAEPXAHUE OBYUEHUS

10 KVIACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0OCHOBBI OPraHUYeCKON XUMUM

IIpeamer opraHU4eCcKON XMMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B IIOJTYYEHUHU
HOBBIX BEIIECTB U MaTEpPHAIOB. Teoprs CTpOeHUsI OpraHnyeckux coennHenuit A. M. bytiieposa,
e¢ OocHOBHbIe mONOXKeHUs. CTpyKTypHble (OpPMYJIBl OpraHMYECKUX BemiecTB. ['omororus,
n3oMepus. XMMHYECKas CBA3b B OPTaHUYECKHUX COECIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o0  KiaccuuKalMKM  OpraHuyeckux  BemiectB.  HomeHnknarypa
OpPraHMYECKUX COEOUHEHHH (cucTeMaTHyecKas) M TpPUBUAIbHBbIE HA3BaHMUS Ba)KHEHUIINX
MIPEACTABUTENEH KIaCCOB OPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METO/IBI U3yYEHHsI BEIIECTB U UX IMPEBPALICHUI: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYecKMX BEIECTB W MaTepHalaMyd Ha UX OCHOBE, MOJEIUPOBAHHUE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOJIOJIEHHE U ONHCAaHHWE JIEMOHCTPALMOHHBIX OIBITOB IO
MIPEBpAILEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHUH (TUIaBJIeHUE, 0OYTIMBAHUE U TOPEHHUE).

Yruaesoaopoasl

AnKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psiiA. MeTraH W 3TaH — MpocTeline
MPEJICTAaBUTENIN aJKaHOB: (U3MYECKHEe W XHUMHUYECKHE CBONCTBA (peakUud 3aMeleHus U
TOpEeHus), HaXOXKJCHHE B IPUPOJIE, TOJTyUYeHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHN PsAZl. DTUIIEH U NMPONWIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUYECKHE CBOWMCTBA (peaklUuu THIPUPOBAHUS,
raJlor€HUPOBaHUS, TUIpATALlU, OKHCIEHHUS U MOJIMMEpPHU3allin), MOJIy4eHUEe U IPUMEHEHHE.

Anxanuensl: Oytamauen-1,3 u metunOytanuen-1,3: cTpoeHue, BaXKHEHIIME XUMHUECKUE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKMH psii. ANETWlIeH —
MPOCTEHIINNA MPEACTaBUTENb aJJKHHOB: COCTAaB, CTPOCHHE, (PU3NYECKUE U XUMUYECKHE CBOICTBA
(peaxkuu ruIpupOBaHUs, ralOTeHUPOBAHUS, THAPATALIUHI, TOPEHHUS ), TOTyYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocras, cTpoeHue, (pu3MUeckre U XHUMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAaHNS U HUTPOBAHMA), IOJyYEHUE U TNpUMEHEHue. Tonyon: cocmas, cmpoewue,
@uszuueckue u xumuyecKkue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpOGaHus), noayieHue u
npumenenue. TOKCHYHOCTH apeHOB. ['eHeTHYecKkas CBA3b MEXKIY YINIEBOAOPOJAMH,
MIPUHAJICKAIMMU K pa3JInYHbIM KJaccaMm.

[TpupoHbIe UCTOYHUKH YIIeBOAOPOJOB. IIpupoaHblii ra3 U MoOmyTHbIE HEQTSIHBIC Ta3bl.
Hedte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHii), muponu3. [IpoxykTsl nepepaboTku He(TH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOyKThl €ro NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METO/Jbl U3YUEHHUs BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3namMu MjaacTMacc, KayuyyKoB U pe3uHsl, komtekuun «Hed1e» n «Yronb», MoaenupoBaHue
MOJICKYJl YIJIEBOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, NPOBEICHHE IPAKTUYECKOW pPaOOThI:
ITOJIyYEHUE ITWICHA U U3YyYEHHUE €r0 CBONCTB.

PacuérHsble 3anaum.

Bblunicnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIHYECTBa
MCXOJIHOTO BEIECTBA HWJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB UM MPOJAYKTOB PEAKIINH).
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Kucaopoacoaep:xamue oprannyeckne coeiHHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON M ASTaHON: CTpoeHue, (GuU3NYecKue u
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH METajllaMH, TaJlOr€HOBOAOPOJaMH, TOpEHHE),
npuMeHeHre. BogopoHeie cBsi3u Mexay MOJIEKyJIaMH CIIUPTOB. JlelicTBUE MeTaHOJa U ATaHOIa
Ha OpPTaHM3M YEJIOBEKa.

MHoroaroMHble CHUPTHI. OTWICHIVIMKOAb W TIUIEPUH: CTpPOeHUe, (QU3NYECKUue U
XMMHYECKHE CBOMCTBA (B3aMMOACHCTBUE CO IEIOYHBIMUA METaJUIaMH, KAaUeCTBEHHAs! PeaKlus Ha
MHOTOaTOMHbIe cHupThl). JleficTBMe Ha opraHu3M uyenoBeka. [IpuMmeHeHue IiMLEepUHA H
STUJICHTJINKOJISL.

@deHon: CTpOEHHME MOJIEKYJbl, (U3MUEeCKHMe W XUMHUYECKHe CBOWCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue gpeHomna.

Anpnerunpl U kemowusi. DopManbleruj, aneTalbleTu]: CTpoeHHe, (U3NUecKue u
XMMUYECKHE CBOMCTBa (peakluMh OKHUCJICHHS W BOCCTAaHOBJICHHS, Kau€CTBEHHBIC pEAKLUH),
MOJTy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeiebHble KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYyCHasi KHCIIOTBI:
CTpoeHHe, (pu3nuecKkre U XuMUYeCKHe CBOMCTBa (CBOMCTBA, 00IIME IS KJlacca KUCIIOT, peaKIUs
TepuUKaIMK), TOJNyueHHe H npuMeHeHue. CTeapuHOBas M OJIGMHOBAas KHCJIOTBI Kak
MIPEJICTaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE IEHUCTBHE.

CrnoxHble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIIOKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenune xupoB. buonoruueckas poiib KUpPOB.

VYrieBobl: cocTaB, KiacCUpUKAIUs yTriaeBOA0B (MOHO-, IU- U TIOJIMcaxapu bl ). [ mroko3a —
NPOCTEHUIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUYECKUE U XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ rujapokcunom wmeau(ll), okucieHne amMMHaYHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOXKEHUE TJIOKO3bI), HAXOXJIEHHE B TPHUPOJE,
npuMeHeHue, onosornyeckas poiab. ortocuHTe3. PPyKTO3a KaK M30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak OIpUpoJHble noiauMepsl. CTpoeHre KpaxMaia U LI035
dusnyeckre U XMMHUYECKHUE CBOIMCTBa Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HO/IOM).

OKCIIEpUMEHTAIIBHBIE METO/ABl M3Y4YEHHs BEIIECTB W HX IPEBpAIICHUN: IPOBENECHUE,
HaOJIIOJIEHUE U OIMCaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KaueCTBEHHBIE
peakiMy OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CUpTOB (B3auMojelcTBue TiuuepuHa ¢ ruapokcuaom wmeau(ll)), anprerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuga cepebpa(l) m ruapoxcunom meau(ll), B3aumoneiictBue
Kpaxmaja C HWOJOM), TPOBEACHHE MPAKTUYECKONW padOTHI: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérurle 3amaun.

Bbruucienuss 1mo ypaBHEHHIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBa
HCXOJHOTO BEIIeCTBA WJIM MPOAYKTa peaklMy MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 MCXOHBIX BEIIECTB WM MPOYKTOB PEAKIINN).

A3zoTcoepkalie opraHn4eckie CoeIMHEHusI.

AMUHOKHCIIOTBl Kak aM{QOTepHble OpraHudyeckue coenuHeHHs. Dusnueckue U
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuMepe TiulMHa). buonornyeckoe 3HayeHHE
aMUHOKHCIOT. [lenTuast.

benku kak mpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTUYHas CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JKOB: THUAPONU3, JCHATypalus,
KaueCTBEHHbIE PEAKIMH Ha OCNKH.

DKCIIepUMEHTAJIbHBIE METO/Abl M3yUeHHs BEIIECTB M UX NpEBpalIeHUN: HAOIIOJCHHUE U
ONHCaHUE JIEMOHCTPALMOHHBIX OINBITOB: JIeHATypalusi O€JIKOB NpU HarpeBaHUH, LIBETHBIC
peakuuu 6eIKoB.

BbicokomosiekyasipHble cOeJUHEHUS



OcCHOBHbBIE TIOHATHS XMUMHH BBICOKOMOIIGKYJISIPHBIX COCAMHEHMI: MOHOMED, IMOJHMED,
CTPYKTYpHOE 3BEHO, CTCICHb NOJUMEpPH3AINH, CPEAHSIS MOJIeKyispHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUN — MOTMMEPH3AIIHS U MOJUKOHICHCAIIHSL.

DKCIepUMEHTAIILHBIC METOJIbI U3YYCHHUS BEIICCTB M WX MPEBPANICHUI: 03HAKOMIICHHE C
oOpa3iamMu MPUPOTHBIX H UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzarnus MexnpeaMeTHBIX CBA3EH NMpH M3yueHUH opraHudeckoi xumuu B 10 kimacce
OCYIIECTBIISICTCS Yepe3 HCIOIb30BaHUE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK H
TIOHSITHA, SBIISIOUTNXCS CUCTEMHBIMU JJISL OTJICBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHITHS: SBJICHHE, HAyYHBIH (akT, THUIIOTe3a, 3aKOH,
Teopus, aHaluW3, CHUHTE3, KIacCUpUKalus, TMEePHOINYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICITHPOBAHHE.

dwusuka: MaTepusi, SHEPTHUs, Macca, aTOM, PIEKTPOH, MOJIEKYJIa, JHEPTETUIECKUN YPOBEHbD,
BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBA, (DM3MUCCKHE BEITUYHHBI U CIHHUIIBI
WX U3MEPEHUSL.

buonorus: xnerka, opranusMm, Omocdepa, oOMEH BelIECTB B OpraHuU3Me, (POTOCHHTE3,
OMOJIOTMYeCKH aKTUBHBIE BelIecTBa (OETKHU, YIIIEBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadus: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIE, TOILTUBO, PECYPCHI.

TexHooTHs: MHUIEBbIE TPOIYKTHI, OCHOBHI PAIlHOHATBHOTO MUTAHUsI, MOIOIINE CPEICTRA,
JICKaPCTBCHHBIEC M KOCMETHUYECKHE TIPerapaThl, MaTepHajIbl U3 HCKYCCTBEHHBIX U CHHTCTHUCCKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUH

XuMHuYeCcKui dneMeHT. AToM. Sapo aroma, HW30TOMBI. JIEKTPOHHAs 000JOYKa.
DOHepreTuyeckue YpoBHH, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d- 37eMeHThl. OcoOeHHOCTH
pacnpe/eseHns 3JeKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DeKTpoHHas KOH(UTYpaLUs aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XUMHUYECKHMX dieMeHToB JI. H.
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M Ilepuoguyeckoil CHUCTEMBI XHMHUYECKUX
anemenToB JI. 1. MenzaeneeBa ¢ COBPEMEHHOM TEOpUEN CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BEIECTB
I10 TpyNnaM 1 nepuojaM. 3Ha4e€HHE MEPUOJIUIECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenune BemecTBa. XHUMHUYECKas CBsI3b. BUABI XMMHMUYECKOH CBSA3M (KOBAaJIEHTHAas
HEemnoJisipHasi W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsS KOBaJIEHTHOMN
XMUMUYECKOH CBsA3M (OOMEHHBIH M JJOHOPHO-aKIENTOPHBINH). Bogoponnas cBsi3b. BajgeHTHOCTS.
DnexTpoorpunaTenbHoCcTh. CTeneHb oKucieHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIIPHOIO M HEMOJIEKYJISIPHOIO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTne 0 aucnepcHbIX cucTeMax. MICTUHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1ost
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeiuHeHud. HomeHkmatypa HeopraHM4ecKHX
BEIECTB. ['eHeTHueckass CBsI3b HEOPraHWYECKUX BEILIECTB, MPHUHAMIEKAIMX K Pa3IMYHbIM
KJIaccaM.



Xumuueckass peakuus. Krnaccupukanuss XUMHYECKUX pEakIUii B HEOPraHWYECKOH U
OpraHNYeCKON XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuy4HbIX (hakTopoB. OOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHUS.
[Tpunnun Jle Hlatense.

Onexrponutuyeckas aucconuanus. CuibHble W ciadble 37eKTponauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHasl, IIEJTOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

DKCIepUMEHTAIbHBIE METOJ/Ibl M3Y4YEHHsS BEIIECTB M MX IPEBpALICHHI: JeMOHCTpaIus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MenzaeneeBa», u3yuyeHue
MozieNiell KPUCTAJUIMYECKUX PpEeIETOK, HAOMI0JACHHEe M OINUCaHUE JEMOHCTPAlMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3joXKEeHHE MEPOKCHAa BOAOpPOJa B MPUCYTCTBUH KaTalu3aTopa,
OINpENIEICHUE CPEebl PACTBOPOB BELIECTB C IOMONIBI0 YHHUBEPCAIBHOIO MHIAUKATOPA, PEAKIIUH
MOHHOrOo OOMeHa), MpOBEJICHHE MPAKTUYECKOH paboThl «BnusHMe pa3nuyHBIX (aKTOpPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUW.

PacuérHsble 3anaum.

Pacu€tbl o ypaBHEHUSIM XMMHUYECKUX PEAKIIUN, B TOM YHCIIe TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIB30BaHUEM TIOHATHUS «MACCOBas J0JIS BEIIECTBAY.

Heopranuveckasi xumust

Hewmerannel. [lonoxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anementoB J[. . MenneneeBa M OCOOEHHOCTH CTpO€HHs aToMoB. Du3nyeckue CBOMCTBA
HEMETaJNIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHYECKHE CBOWCTBA BAXKHEHIIMX HEMETAIOB (TajJOT€HOB, Cepbl, a3ota, (docdopa,
yriiepoJia U KpeMHHSI) U MX COCIMHEHUH (OKCUI0B, KUCIOPOACOACPKALINX KUCIOT, BOAOPOIHBIX
COETUHEHMUI).

IIpuMeHeHNnEe BaKHENIINX HEMETAJUIOB U UX COETUHEHUI.

Meramnsl. [lonoxxenne metamioB B [leproguueckoil cucreMe XUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS DJEKTPOHHBIX 00O0JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTayyioB. CIUIaBbl METAIOB. DJNEKTPOXUMUYECKUN Psii HANPSKEHUM
METAJIJIOB.

XYWMHYECKHE CBOWCTBA BAXKHEWIMX META/UIOB (HATpWMA, Kaaui, KaJbIMi, MarHui,
AIIOMUHMN, IUHK, XPOM, XKEJI€30, MEJIb) U UX COETUHEHUI.

O6mue cnocoObl MoMy4YeHust MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAIIBHBIE METOABl HW3YYEHHs BEIIECTB U HUX IPEBpAllCHUN: H3Y4YEHHE
KoJuleKiuu «MeTajibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPELIEHHE 3KCHEPUMEHTATbHBIX
3aja4, HaONIOJeHMEe M  ONHMCaHWEe JIEeMOHCTPAllMOHHBIX M  JaOOpaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHHUS C PacTBOpPaMU KHUCJIOT M IIeJouel, KaueCTBEHHbIE
peakIMy Ha KaTHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuérel Macchl BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win o0bEMY OJHOTO M3 Y4YacTBYIOIIMX B pEaKIMU BEUIECTB, pacu€rbl Macchl (00BEMA,
KOJINYECTBA BEILECTBA) MPOAYKTOB PEAKIINH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Pone xuMuun B 06ecriedeHu IKOJIOTHUECKON, YHEPreTHYEeCKO 1 MUIEBON 0€301MacHOCTH,
pazBuTun MenuuuHbl. [loHATHE O Hay4yHBIX METO/ax IIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenuss 00 0OmMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO TMOJYYEHHUS
BAJKHEHIIINX BELICCTB.



YenoBek B MHUpE BEUIECTB M MAaTEpUAJIOB: BAKHEHIIME CTPOUTENIBHBIE MaTepHallbl,
KOHCTPYKLHMOHHBIE MaTepuaibl, KPAacku, CTEKJI0, KepaMuKa, MaTepuaibl A 3JIEKTPOHUKH,
HaHOMaTepHallbl, OpraHNYECKUe 1 MUHEpAJIbHBIEC yI00PEHUSI.

XuMHusi U 370pOBbE YENIOBEKa: MpaBUia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMsI ITPENapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBs3eH MPU M3YUYEHUHU OOILIeH U HEOpraHMYecKol XUMHUH B
11 xnacce ocyuiecTBiseTcs 4epe3 MCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX MOHSATHI,
TaK U NOHSTHH, SBJISIOLIMXCS CUCTEMHBIMU /ISl OTAEJIBHBIX MIPEIMETOB €CTECTBEHHO-HAy4YHOTO
LUKJIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATHUS: HAay4dHBIH (akT, TUIOTe3a, 3aKOH, TEOpHs,
aHaJM3,  CHHTE3,  KijacCUPHKalusi,  NEpPUOAUYHOCTb,  HAOJIOJAEHHE,  SKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Marepus, SHEprusi, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, M3O0TOII,
PalMOaKTUBHOCTb, MOJIEKYJa, YHEPTeTHUECKUH YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHME BEILIECTBA, PU3NUYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, OpraHum3M, 5KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepalibl, TOpHbIE TOPOIBI, MTOJIE3HbIE NCKOMIaeMbIe, TOIIMBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTh,  METaJulyprus, MIPOU3BOJICTBO
CTPOMUTEIBHBIX MaTepUaoB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOJICTBO, nuIIeBast
MIPOMBIIIJICHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pPHANIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTHUH.

ININIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHS OOYyYarOUTUMUCS
IpOTrpaMM CpPEIHEro OO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hayuno-meroanueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
pOTpaMM CpeHero o0Iero 00pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cooTrBercTBMM C CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHUMHS» Ha YPOBHE CpedHero ooOuiero ooOpazoBaHUs
BBIJICJICHBI CIIEAYIOIINE COCTABIISAIOIINE:

OCO3HaHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKON HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONIPEIETICHUIO;

HaJIMuMe MOTUBALMU K 00y4EHHIO;

L[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPaAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromIMXCSi PYKOBOJCTBOBATHCSI B CBOEH JEATEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYLIUMH LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3oBaHus;

HaJIMYue IPABOCO3HAHUS 3KOJOTMYECKOM KyJNbTypbl U CIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HECHHBIE IIJIaHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMeTa «XHMHs» JOCTUTAOTCS B €IMHCTBE
y4eOHOM M  BOCHUTATENBHOM JIEATEIbHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMHU,
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COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMM M HJ€ajaMH POCCHICKOTro
Ipa)X/JIaHCKOro o0O0IlecTBa, MPHUHATHIMH B OOIECTBE HOpPMaMU U TpaBWIaMM TOBEICHUS,
CIMOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHHS
JUYHOCTH 00yYaromuxcsl.

JIMyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS NpenMeTa «XUMUs» OTpa)karoT chOpMUPOBAHHOCTh
OTbITa TIO3HABATENLHOM M TMPAKTUYECKOM MEATEeIbHOCTH OOYYaIOIIUXCS MO0 peanu3aliu
NPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HAaHMS 00YYAIOLIUMHCSA CBOMX KOHCTHTYIIMOHHBIX NpaB U 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY W MPaBOIMOPSIKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKON AEATETHLHOCTH MPU CO3AAHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33124, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTUKY U apTyMEHTBI APYTUX
IIPY aHAJIKM3€ Pa3INYHBIX BUIOB YUEOHOMU AESITEeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAMIO OTE€YeCTBEHHOMN
XUMUY;

yBaXXEHMsI K Tpolieccy TBOpPUECTBAa B 00JAacTH TEOPUM U MPAKTUUECKOIO MPUMEHEHUs
XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUH,
KpPOMOTJIMBBIX SKCIIEPUMEHTANIbHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YUEHBIX U TPAKTHKOB;

UHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJyYEHHHM M IIOCIEAYIOUIEM aHAJIMU3€E
nH($OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHONW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIOCOOHOCTH OLEHMBATh CUTYalldd, CBS3aHHbIE C XWMHYECKUMHU SBICHUSAMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha MOpPAIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE M TOCTYNKH CBOUX TOBapHIIEH € MO3UIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX NOCTYIKOB;

4) popmMupoBaHus KYJbTYpPbI 310POBb:

MOHMMaHMU LEHHOCTeH 370pOBOro M Oe3omacHoro obpasza KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOtoIeHns TpaBuil O€30MaCHOTO OOpalleHHsl ¢ BELeCTBAMU B OBITY, MOBCEIHEBHON
KHU3HU U B TPYJIOBOM JESATENLHOCTH;

MOHUMaHHUS UEHHOCTH TNPaBWI WHAWBUIYAIbHOTO W KOJUIEKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCJTEJICTBUM W HENPHUATHS BPEIHBIX NPHUBBIYECK (YIOTPEOICHHS alIKOTrOJIs,
HapKOTHUKOB, KYpPEeHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATENbCKON JESITeNbHOCTH,
001IIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX AEATENBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYyacTHE€ B pEIIEHUH MPAKTHUYECKUX 3a/lad COLHaIbHOU
HaNpaBJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MpoQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS NIPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHHUsI K TPYJLy, JIOJSM TPyAa U pe3yabTaTaM TPYAOBOM A€ATEeIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HHIUBUAYaJbHOW TpaeKTopuu oOpa3oBaHus,
Oynyuieil mpodeccuu U peanu3ai COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JI0rM4ecKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11€7€CO00pa3HOro OTHOLICHHS K MPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3emIIe;

MOHUMaHHM IJI00ATBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COIIMATBHOM CPEIbI;

OCO3HaHMS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTIXKEHUIN XMMUU JUISL PELICHUs] BOIIPOCOB
paIoHaIBLHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HEINPUATHS ACHCTBUM, NMPUHOCSIIMX BpEA OKpYXarolled IpHUpPOIHON cpele,
yYMEHHS TPOTHO3UPOBATHh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBbIX
JEUCTBUN U IIPEAOTBpAIIaTh UX;

HaJIMYUsl Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, SKOJOTHYECKOM KYyJbTYpbl, OIBITA
NESATEIBHOCTH  DKOJOTMYECKOW  HAIPaBIEHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCS HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHON U COLUATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 TO3HAHMS:

C(OPMHPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKU;

MOHUMaHMU CHeUM(UKH XUMHM Kak HayKd, OCO3HaHHUA €€ poilud B (OPMHPOBAHUHU
paIOHaIbHOIO HAYYHOI'O MBILIUICHHUS, CO3JaHUH LEJIOCTHOTO MPEICTaBICHUs 00 OKPY KaIoIIEM
MHUpE KaK O €IMHCTBE IPHUPOJbI U 4YEJIOBEKA, B IO3HAHUU NPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHrny TpobiieM COXpaHEeHUs TPUPOJTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0CO0O0W 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW IUBWIM3ALMU: B €&
TYMaHUCTHYECKON HAIpPaBIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUM HOBOM 0a3bl MaTepHalIbHOM
KYJIbTYpBI, PEIIEHUH II100aJbHBIX MPOOIeM YCTOHUMBOrO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTHYECKON, NHUIIEBOH M JKOJOTWYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreyeHnn yCIIOBHM YCIEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(OPTHON JKU3HU KaXI0TO WieHa
00II1eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BaTh MOJIy4YaeMble 3HAHUS IS
aHanM3a U OOBSICHEHUS SBICHHH OKPYXAIOIIEro MUPa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHHUS JieJIaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS TaHHBIX
C LIEJIBIO MTOJIyYEHHUs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS [Tl pelIeHHs pobiieM
B pEaIbHBIX KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K MO3HAHUIO M MCCIIEI0BATENbCKON e TeIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30oBaHUIO U €CaMOOOpa30BAHUIO, K
aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 10 XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMH
MOTPEOHOCTAMU;

WHTEpECa K OCOOCHHOCTSIM Tpyda B pa3Iu4HBIX cdepax mpodeccrHoHaTbHOM

JNEeATEIIbHOCTH.
METAINIPEAMETHBIE PE3YJIbBTATBI

MeTtanpeameTHble pe3ysNbTaThl OCBOCHHS Y4YeOHOro mnpeamera «XUMHsD Ha YpOBHE
cpeaHero o01ero oopazoBaHus BKIIOYAIOT:

3HayuMble IS (OPMUPOBAHUS MHMPOBO33PEHHSI OOYUaAIOLIUXCS MEKIUCIUILIMHAPHbBIE
(MeXIIpeMeTHBIC) OOICHAYYHBIE MTOHSATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOIH KapTUHBI MHPA
n CHeHI/I(i)I/IKy MCTOJOB IMO3HAHUSA, UCITIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCIIECTBO,
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SHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4YHbIN (aKT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOIOICeHHE, U3MEPEHNE, SIKCIIEPUMEHT U JIpYTHe);

yHHUBEpCaJdbHbIE  y4eOHblE  JCHCTBHS (To3HaBaTeNIbHBIE, KOMMYHHKATUBHEIE,
peryisiTuBHble), oOecreunBatonie (GopmMupoBaHHE (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMATbHOW KOMIETSHIINH 00YJarOIINUXCS;

CIIOCOOHOCTh ~ OOyYarolUXCs  HCIOJIb30BAaThb  OCBOGHHBIE  MEXJIUCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS W YHUBEpCadbHbIC yueOHBIC MACWCTBHUS B TMO3HABATEIBHOU W
COIMAJIbHOM MPaKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJCHHE YHHUBEPCAIBHBIMHU yUeOHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISITHBHBIMH ICUCTBUSIMHU.

OBJajieHUe YHHBEPCAJbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMY /I€/iCTBUSIMH

1) 6a3oBble JJOorMYecKUue AeHCTBUSI:

CaMOCTOSITENIHO (D OpMYyTUpOBaTh M aKTyaJlU3upoOBaTh MpoOJIeMy, BCECTOPOHHE €
paccmaTpuBarth;

onpenesaTh LEIu JCATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LIEJSIMU;

WCIIOJIb30BaTh MPU OCBOCHHUU 3HAHUI TNPUEMBI JIOTMUYECKOTO MBILIUIEHUS — BBIIACISTH
XapakTepHbIC TPU3HAKK TOHATHA W yCTaHABIMBAaTh WX B3aWMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIINE OHATHUS JJ11 00BSICHEHUS OTJENbHBIX (DaKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS U KPUTEPUU TSI KITACCU(UKAIINK BEIIECTB M XUMHUCCKUX PEAKIIHiA;

yCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBS3H MEXK]ly U3yUaeMbIMU SIBICHUSIMU;

CTPOUTh JIOTUYECKHE paCCyXACHHUS (MHAYKTHBHBIC, JEIyKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B PACCMAaTPUBAEMBIX SIBICHUSAX, (DOPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCTIONB3yEMble B XUMHUU CHMBOJHYECKHE (3HAKOBBIC)
MOJIEJH, IPe0OPa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HAK (CUMBOJ) JIEMEHTA,
XuMHuueckas ¢GopMylia, YpaBHEHHE XHUMHUYECKOW pEaKIUH — TpU PEHICHHH Yy4eOHBIX
MO3HABATENIbHBIX U NMPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIE MPEICTaBICHUS
JUTSI BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB M3YYaE€MbIX BEIIECTB M XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCJIEA0BATENbCKHE TeHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHii;

dbopMynupoBaTh LEAM U 3aJadd  MCCIENO0BaHUS, MCIOJIb30BaTh IIOCTaBJICHHbBIE WU
CaMOCTOSTENLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JUTst (POPMHUPOBAHUS TUTIOTE3BI TIO TTPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BIIQJIETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM Ipollecca, CaMOCTOSTENbHO
MPOTHO3MPOBATh €ro pe3ynbTaT, (GopMynaHpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEI0BAaHUS, COCTABISATh OOOCHOBAHHBIM OTUET O MPOJEIaHHOM
pabore;

MpUOOpETaTh OMBIT YYCHUYECKON HCCICIOBATEIHCKOH H TPOCKTHON JeATEeIHLHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOAOB peIICHUs
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUSI.

3) paGora ¢ unopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HWCTOYHHKAX WHGOpMANUK (HAYIHO-TIOMYJISIpHAS
TUTepaTypa XHUMHUYECKOTO COJAEp:KaHMs, CIPaBOYHbIE TocoOus, pecypcel HHTepHeTa),
aHAIM3UPOBATh HMH(POPMAIMIO PA3JIMYHBIX BUIOB H (HOpPM TMPEACTABICHUS, KPUTHUYECKH
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(dbopMyIMpoBaTh 3ampochl W NPUMEHATh pa3jIMYHbIE METOJAbI NpPU IMOHMCKE M OTOOpe
uH(pOpMaIii, HEOOXOAUMOH /TSl BBITMIOTHEHUS yUeOHBIX 33/1a4 ONpPeAeNEHHOrO TUTIA;
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nproOpeTaTh OMBIT UCHOIB30BAHUSA MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (POpPMY MpeAcTaBIeHUs UHPOPMALUHU (CXEMBI,
rpaduky, quarpamMmsl, TaOJUIbI, PUCYHKHU U IpYTHE);

UCMOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpeJICTBa MpH paboTe ¢ XUMHUECKOH
uHpopMalMel: NPUMEHATh MEXIpeAMeTHble ((pu3nyeckue M MaTeMaTHYecKHue) 3HaKu |
CHUMBOJIBI, (hOpMyITBl, a00peBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

OgnajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

3aJ1aBaTh BOMNPOCHI MO CYIIECTBY OOCY’KIaeMON TeMbl B XOJ€ Hajora W/ Win AUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYJIMPOBATh CBOU MPEUIOKEHUS OTHOCUTENBHO  BBIMOJIHEHUS
MPEJI0KEHHON 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMENl PE3yJbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPH  BBIMNOJHEHHMM XHMHUYECKOTO
HKCHEPUMEHTA, NPAKTUUYECKOM paboThl MO HMCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peaninzanuu y4yeOHOro MpoekTa M (OpMyJIHpOBaTh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
UCCIIeIOBAaHUM MyTEM COTJIaCOBAaHMS MO3UIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHUSIMH.

OgiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYILECTBIATh CBOIO IO3HABATENIBHYIO NIE€ATEIbHOCTD,
ompezenss e€ el W 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOoOXOJUMOCTH KOPPEKTHPOBATH
npeJUlaraeMblii allrOPUTM JIEHCTBUH NMPHU BBHINOJHEHUU Y4E€OHBIX M HCCIIEOBATENILCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C YUYETOM MOJYyYEHHUS] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYIIECTBIISATh CaMOKOHTpPOJIb CBOEH JIEATEIHOCTH Ha OCHOBE caMoOaHaiu3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATDI
10 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUsD) OTPAXKaIoT:

c(hOPMHUPOBAHHOCTh TIPEACTABICHUN O XHUMHYECKON COCTaBIIAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TMO3HAHUM SBICHUN NPUPOABI, B (HOPMUPOBAHHUU
MBIIIJIEHUSI U KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIst
pelIeHrsT TPAKTHUYECKUX 3aJad M OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpEIE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarolIne
MOHATHUS (XUMHUUYECKHUI AJIEMEHT, aTOM, JICKTPOHHAS 000JI0YKa aToMa, MOJIEKyJla, BaJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHas), MOJb, MOJSpHAs Macca, MOJSIPHBIA O00BEM, YIJIEPOIHBIA  CKEJET,
(GyHKIIMOHATBHAS TPYMIMa, pajuKanl, H30MEpHUsi, U30MEpPbl, TOMOJIOTUYECKUN psii, TOMOJOTH,
YTJIEBOJIOPOIBI, KUCIOPO U a30TCOMEPIKAIINE COSAMHEHHS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUsl CTPOCHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU; MUPOBO33PEHUECKHE 3HAHUS, JIEKAUIUE B OCHOBE MOHUMAaHUSA
IMPUIUHHOCTHU N CUCTEMHOCTHU XUMHUYCCKUX ﬂBHeHHﬁ, @aKTOHOFI/I‘IeCKI/Ie CBCACHUA O CBOP'ICTBaX,
cocTaBe, OTYyYeHUH U 0€30MaCHOM UCTIOIb30BAaHUH BAXKHEUIITNX OPTaHMUECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JEATETHHOCTH YEJIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKK MOHSITHIA, YCTaHABINBATh
WX B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MTOHSATHUS TIPH OMMMCAHUH COCTaBa, CTPOCHUS U
MpEeBpaIICHUI OPraHMYECKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIIOIH30BATh XUMHUYECKYIO CHMBOJMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHO) GOpPMYITT OPraHUIECKUX BEIIECTB
Y YpaBHECHUN XMUMHYECKUX PEAKIIWN, U3TOTaBIMBATh MOJEIN MOJEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh MPUHAIC)KHOCTh H3YYCHHBIX OPTaHMUECKUX
BEIIECTB 1O HX COCTaBy W CTPOSHUIO K OINpeAenEHHOMY KJaccy/Tpymnmne COeTUHEHHMA
(YrneBomopoibl, KHCIOPOJ W  a30TCOJACpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISIPHBIE
COCUHEHHMS), AaBaTh UM Ha3BaHUs Mo cuctemarudeckoil Homenknarype (IUPAC), a Ttakxke
MPUBOANTH TPUBHUAJIBHBIC HA3BAHMS OTACIBHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOIUJICH,
alleTHJIeH, ATHICHTIUKONb, TIUIEepuH, (eHos, QopMalbaeru, aneTalbIeru]l, MypaBbHHAS
KHCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAsT KUCJIOTA, TIIIOK03a, (GPYyKTO3a,
KpaxmMaJi, 1IeJIJTI003a, TJULKH);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPENENSATh BUIBl XHUMHYECKON CBSI3M B OPTaHMYECKHX
COeTUHEHMX (OIMHAPHBIE U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHS TMPUMEHSATHh IOJIOKEHUS TEOPUU CTPOCHHUS OPTaHMYECKHUX
BemiecTB A. M. ByTiepoBa /st 0OBsICHEHHS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOCHUS;, 3aKOH COXPAaHEHHUS MACChl BEIECTB;

chOpMUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh COCTaB, CTpPOCHHUE, (u3Mueckne u
XUMUYECKHAE CBOMCTBA TUIMMYHBIX MPEJICTABUTENICH Pa3IMUYHBIX KJIACCOB OPTaHUYECKHUX BEIICCTB
(MeraH, 3TaH, OSTWIEH, TPOMWICH, aleTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, OeHzon,
METaHOJI, TaHOJI, YTHJICHTJINKOJIb, TIUIEPHH, (EHOJI, alleTalIbJACTH, MypaBbUHASI U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, IeJTI0I03a, AaMUHOYKCYCHAasi KHCIIOTa), WIIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIy HUMH yPaBHEHUSMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUN C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTJIEBOJOPOTHOTO CHIPHS
(aedTh, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI WX TEpepabOTKH M TPAKTHUECKOE MPUMEHEHHE
MPOIYKTOB MEepepadbOTKH;

c(OpPMUPOBAHHOCTh YMEHUH TPOBOAMUTH BBIYHCICHUS IO XUMHUYECKHM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIISCTBA WM TPOJYKTAa PEAKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BIIAJIETh CHCTEMOW 3HaHU 00 OCHOBHBIX METOJ[aX HAyYHOTO
MO3HAHMSI, MCIOJb3YEeMbIX B XWMHUU MPU HM3YUYEHHH BEUIECTB U XUMUUYECKHX SIBICHHUI
(HabmroieHne, W3MEpPEeHUe, OKCIEPUMEHT, MOJCIUPOBAHNE), HCIOIb30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS JJI PUHATUS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX TIPUMECHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IATh MPaBUIA TMOIH30BAHUS XUMHUECKON MOCYION H
abopaTOPHBIM 000PYAOBAHHUEM, a TAK)KE MPABHJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BBITIOITHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUNA HSKCIICPUMEHT
(mpeBpallleHrsT OPraHUYEeCKUX BEIIECTB MPHU HAarpeBaHUM, MOJyYEHUE ATHJICHA U U3YUYEHHUE €ro
CBOWCTB, KaueCTBCHHBIC PEAKIIMA OPTraHWYECKHX BEIIECTB, JCHATypalus OeIKOB TpH
HarpeBaHWM, IIBETHBIC PEAKINU OEJIKOB) B COOTBETCTBHH C MPaBUIAMHU TEXHHKH OE30MAaCHOCTH
MpU OOpaIllEeHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 000PY/IOBAHUEM, TIPEJICTABIIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIONIMX pEAKIUNd H
(hopMyTUPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIW3UPOBATh XHUMHUYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CpelCcTBa MaccoBoi nHpopmanuu, UHTEepHET U 1pyrux);
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c(OPMHPOBAHHOCTh YMEHUH COONIOAATh IMpaBHUAa HKOJOTHMUECKH LEIeco0Opa3HOro
MOBEJCHNUA B OBITY M TPYIOBOM JIEATENIBHOCTH B IIENIIX COXPAaHEHHUS CBOETO 3I0POBbS H
OKpY>Karollled IPUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HAa JKUBBIE OpraHU3MBI
OTnpeeNéHHBIX OpraHMYeCKUX BellecTB, MoHuMas cMmbicn mnokazarens [IJIK, moscuate Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEJIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

Ui 00y4YaloLIUXCSl ¢ OrPaHMYCHHBIMH BO3MOXHOCTSMU 370POBBSI: YMEHHE NPHUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHHUI;

JUIL  CJENbIX W CIa0OBUIAIIMX OOYYArOIIMXCSA: YMEHHME HCIOJIb30BaTh pelibe(HO-
TOYEYHYIO cucTteMy ob6o3Hauenuit JI. bpaiins ans 3anvcu xumuyeckux Gopmy.

11 KVIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHHsSI Kypca «OOmass M HeopraHudeckas XHUMHSD)
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUNA: O XUMHUYECKOW COCTAaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUM SBIECHUN NPUPOABI, B (HOPMUPOBAHHUU
MBIIIUICHUST U KYJbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHrsT TPAKTHUYECKUX 3aJad M OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOTHOM Cpesie;

BIIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarolIne
MOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AIEKTpPOHHbIE OPOUTATIN ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIEKTPOOTPULIATEIBHOCTh, CTEIEHBb
OKHUCJIEHUS, XMMHMYecKas CBs3b (KOBaJIGHTHas, HWOHHAas, MeETaJJIM4YecKas, BOJOpOJHas),
KpUCTAJUIMUECKasi  peméTka, TUIBI XMMHUYECKHX  pEakUuid, pacTBOp, DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs IUCCOLUAIUS, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHUYECKON  peaklMM, XHMHYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AJEKTPOJIUTUYECKON Juccoluanuu, nepuogudyeckuii 3akoH Jl. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTHMH NPU XUMHUYECKUX
peaxkuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXxanye B OCHOBE IMOHUMAHWS NPUUYMHHOCTA M CHUCTEMHOCTH XHWMHMUYECKUX SIBJICHUU,
(bakToNOrMyecKrue CBEJCHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH M 0€30MaCHOM MCIIOJIb30BaHUU
BKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON IEATEIHHOCTH YEIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MTPU3HAKHU MOHATHHA, yCTaHABINBATH
HX B3aUMOCBA3b, HCIIOIb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU ONMUCAHUM HEOPTraHUYECKUX
BEILIECTB U UX NPEBPALLCHHUI;

c(hOpPMUPOBAHHOCTh YMEHHI HCMOIH30BaTh XMMHUYECKYIO CHMBOJUKY JUISI COCTaBICHUS
¢bopMysl BelIeCTB U YypaBHEHUH XHUMUYECKUX pEaKIUil, CUCTEMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanmbHBIE Ha3BaHHs OTICIBbHBIX HEOPTraHUYECKHX BeIIECTB (YrapHbId Tas,
YIJIEKUCTBIA Ta3, aMMHUakK, TaméHas M3BeCTh, HErami€Has W3BEeCTb, NUTheBas cOfa, MUPHUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH OINpPEAEsATh BAJIEHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX
AJIEMEHTOB B COCTUHEHHX PA3IMUYHOTO COCTaBa, BU XUMUYECKOU CBS3H (KOBaJIeHTHAs!, HIOHHAS,
MeTaJlJIn4yecKasi, BOJIOPO/IHAsI) B COCAUHEHMSIX, TUI KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO
BellleCTBAa (aTOMHAasi, MOJEKYJspHas, MOHHAas, METa/lInuecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHHI;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAIE)KHOCTh HEOPTaHUYECKUX BEIIECTB
0 X COCTaBY K ONpeAeEHHOMY KJIacCy/TpyIle CoelMHEeHUN (IpOCThIe BEeUIecTBa — METAJUIbl U
HEMETAIJIbl, OKCHJIBI, OCHOBAHUS, KUCTIOTHI, aM()OTEPHBIE TUAPOKCUBI, COITH);
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c(OPMHPOBAHHOCT, YMEHMH pacKpbIBaTh CMBICH THepuoguueckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUpPOBaTh €ro  CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (PYHKIINY;

cOpPMUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHMUYECKUX 3JIeMeHTOB 1—4 neprnonos Ileproanueckoii cucreMbl XuMu4eckux 3neMenToB /1. 1.
MenneneeBa, HUCHOIb3ys MOHITHUS «S-, P-, d-DJIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XMMHYECKHX JJIEMEHTOB M HX
COEIMHEHMI 10 nepuoaaM u rpynnam [lepuoandeckoil cucTeMbl XUMUYECKHX 351eMeHToB J[. U.
MeHaeneeBa;

c(OpPMUPOBAHHOCTh YMEHHHM XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMUYECKHE
CBOMCTBA HEOPraHMYECKUX BEIECTB pa3IMYHBIX KJIACCOB, IOJATBEPKIaTh CYILIECTBOBAHHE
TEeHETUYECKON CBSA3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOIIBI0 ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(DUUIMPOBATh XMMHUYECKHUE DPEAKIHH IO Pa3IUYHbIM
NpU3HaKaM (YUCIy U COCTaBy pEarupyrolux BEIIeCTB, TEIIOBOMY 3(QEKTy peakuuu,
M3MEHEHUIO CTENIeHEe OKUCIICHHSI 3JIEMEHTOB, 0OpaTUMOCTH PEaKIuy, Y4acTHIO KaTaju3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUS PEAKLUi Pa3IMYHbIX TUIIOB, MOJIHbIC
U COKpallEHHbIE YPaBHEHUS peaklUuil MOHHOTO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPBIX ITH
peakuuy UayT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIMH, MOATBEPKIAIONIME KadeCTBEHHBIN
COCTaB pA3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HABaThb OMNBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIIHii;

c(OPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKLUu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3aelicTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XHWMHUYECKHE IMPOLECCHl, JieXkKallue B
OCHOBE IPOMBIIIICHHOTO TMOJTY4YEeHHUsI CEpHON KUCIIOTHI, aMMHaKa, a Takxke c()OpMHUPOBAHHOCTb
npeJcTaBiIeHU 00 OOIIMX Hay4YHBIX MPUHIUIAX U SKOJIOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUH TNPOBOJUTH BBIUMUCICHHUS C HCIOJIB30BAHUEM TOHSITHS
«MaccoBasi JI0Js BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUH Tra3oB NpPU XUMHUYECKUX
peakuusax, Macchl BEIIeCTBA WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIIOBOro 3¢ (dekra peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPALIICHUS U COXPAaHEHUSI SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COONIOATh MpPaBUIIA MOJIb30BAaHUS XUMHUYECKOH MOCyI0i U
abopaTOPHBIM 000PYAOBAHHUEM, a TAK)KE MPABHJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHMI IJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCIEPUMEHT
(paznokeHue NEpoKcHIa BOAOPOAA B NPUCYTCTBUM KaTallM3aTopa, ONPEIEIIEHHUE CpPEJbl
PacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIAMSHUE Pa3IMYHBIX (GaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLMH, peaklMd HMOHHOro OOMEHa, KayeCTBEHHBbIC pPEaKlUu Ha
cyib(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTMOH aMMOHHUS, PEIICHHE SKCIePUMEHTAIbHbIX
3ajady no temMaM «Metamnel» u «Hemeramnb») B COOTBETCTBMM C IpPaBUIAMH TEXHHUKHU
0e30MacHOCTH MU O0pallleHUuH C BEUIECTBAMH U JJAOOPaTOPHBIM 000pyAOBaHUEM, IPEJICTABISTh
pe3yabTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opMe 3amiCH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBAThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;
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c(OPMHPOBAHHOCTh YMEHHUN KPUTHUYECKH AHAIM3UPOBATh XMMUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKauuu, HHTepHeT wu
JIPYTHX);

C()OPMHPOBAHHOCTb YMEHHUH COONIOAATh IPaBHIA HKOJOTMUYECKH LEIecO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH NEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 370POBBS U
OKpY>Karollled MPUPOJHOM Cpelibl, OCO3HABATh OMACHOCTh BO3JEHUCTBUS HA >KUBbIE OpraHU3MBI
OIpeIeIEHHBIX BEIECTB, MOHUMAs cMbIci nokaszarens I1JIK, moscHATs Ha mpuMepax crocoObl
YMEHBIIIECHUS U PEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

Ui 00y4YaroLIUXCsl ¢ OrPaHMYCHHBIMH BO3MOXHOCTSIMU 30POBBSI: YMEHHE NPHUMEHSTh
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHHUI;

JUIL  CJEMbIX W CIa0OBUIAIIMX OOYYArOIIMXCSA: YMEHHME HCIOJIb30BaTh pelibe(HO-
TOYEYHYIO cucTteMy ob6o3Hauenuit JI. bpaiins ans 3anucu xumuyeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/n HaunMeHoBaHMe pa3/ie/ioB U TeM K 0 (uu¢possbIe)
B NPOrpamMMmsl Bcero ONTPOJILHELE PAKTHUCCKHE | oGpazosaTenbHble
padoThI padoThI pecypebi
Pasznea 1. Teopernyeckne 0CHOBBI OPraHU4YeCKO XUMUM
[Ipenmer opranmueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHHUH A. 3
M. bytieposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoasbl
2.1 [IpenenbHbIe YIIEBOAOPOABI — AJIKAHbI 2
25 HenpenenbHble yrieBogopoabl: aJKeHBbI, 6 1
) aJIKaJIuCHBI, aJKUHBI
2.3 ApoMaTH4eCcKUE YIiIeBOAOPOIbI 2
24 [IpupoaHbIE HCTOUHUKH YTIIEBOIOPOAOB U 3 1
' WX mepepadoTKa
Hroro no pazgeny 13
Pasznea 3. Kucjaopoaconepaxxainiue oprannyeckue coeuHeHus
3.1 Crnuptsl. deHoun 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1
] CrnoxHble 3GUpsI
3.3 YTri1eBoabl 3 2
Hroro no pazneny 13
Pa3znea 4. AzoTconepxanue oprannyecKkue coeuHeHust
4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
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Hroro no pazgeny 3
Pa3zges S. BbicOkOMOJIEKYJISIPHBIE COeINHEHUS

5.1 ITInactmaccel. Kayuyku. BosiokHa 2
Hroro no paszgeny 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34
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11 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
- NporpamMmbl Bcero Kourposibhbre | - IlpakTnyieckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypeb
Pasnen 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnueckuii 3aKkoH
1.1 u [lepuonnueckas cucteMa XUMHUYECKUX 3
anemeHToB /1. V1. Menaeneera
12 Crpoenue Bemectsa. MHorooopasue 4
) BEIIECTB
1.3 XHUMUYECKUE PEAKIIUU 6 1 1
Hroro no pazgeny 13
Pasznen 2. Heopranuyeckasi Xumust
2.1 MerTamisl 6 1
2.2 HemeTtamier 9 1 1
23 CBs13b HEOPTAHUYECKUX H OPTAaHHUUECKHUX )
' BEILIECTB
Hroro no paszneny 17
Pasznea 3. Xumus n :Xu3Hb
3.1 XUMHA U )KU3HDb 4
Hroro no pazmeny 4
OBIIEE KOJIMYECTBO YACOB I1IO ITPOIT'PAMME 34 2 3
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INIOYPOYHOE IINTAHUPOBAHUE
10 KVTIACC

Ne
n/n

Tema ypoxka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
HU3y4YeHHn
o |

DJIeKTPOHHBbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHnyeckoil XuMuH, €€
BO3HHUKHOBCHHC, PA3BUTHC W 3HAUCHUC

Teopust cTpoeHUsI OpraHUYECKUX
coenunennit A. M. bytnepoga, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o KaaccupuKaIum
oprann4eckux BemecTB. Homenknarypa
(cucremaTuyeckasi) U TpUBHUAJIbHBIE
Ha3BaHUS OPraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKHM Pt

Meran u 3TaH — npocTenime
MIPEJACTABUTENH AJIKAHOB

AJKEHBI: COCTaB U CTPOCHHUC, CBOMCTBaA

OTHIIEH U IPONUIEeH — NpoCcTenIne
IIPEJICTABUTENIN AJIKEHOB

[Tpaktuueckas padota Ne 1. «ITomyuenue
9TUJICHA U U3YUYCHUC CT'0 CBOMCTBY»

Ankanuensl. bytaauen-1,3 u
MeTtminOytaauen-1,3. [lomyuenue
CUHTETUYECKOTO KayUyKa U PE3UHBI

10

AJKHHBI: COCTaB U OCOOEHHOCTU CTPOEHMS,
TOMOJIOTUYECKHUH Psill. ALETUIIEH —
IIPOCTEUIINN TPEACTABUTEND AJIKUHOB
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11

Brruunciienus mo ypaBHEHUIO XUMHUECKOM
peaKiyu

ApeHbl: 6eH301 U TOIY0J. TOKCHYHOCTh

12
apeHoB

13 ['eHeTnyeckas CBSI3b YTIEBOJOPOAOB,
IIPUHAUISKAIINX K Pa3IMYHBIM KJlaccaM
[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3el, HE)Th ¥ MPOIYKTHI €€ epepaboTKu
[IpupoaHbIEe HCTOUHUKH YTIIEBOIOPOIOB:

15 NPUPOIHBII ra3 v MOMyTHbIE He(PTIHbIE
ra3pl, He()Th ¥ NPOJIYKTHI €€ nepepaboTKu

16 Kontposnbnas pabota no pazaeny
«YTJIeBOAOPOIBD»

17 [IpenensHbIe OJJHOATOMHBIE CIIUPTHI:
MeTaHOJ 1 3TaHoJ. BomopoaHas cBsi3b

13 MHoroaromMHble COUPTHI: TUIEHIIUKOIb U
TIIULEPHH

19 ®deHoI: CTPOSHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMUYECKHE CBOWCTBA, IPUMEHEHUE

20 Anpreruasl: GopMaTbICTHI U
anetanpaerua. AIeToH

71 OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI

2 [TpakTiueckas pabora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBDY
CreapuHoOBas U OJIEMHOBAsI KUCIIOTHI, KaK

23 MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpb1a Kak COJTM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIee IeiicTBIE

23




25

Crnoxubie 3¢upbl Kak MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOITU3 CIHONKHBIX

2(hupoB

26

JXupsl: runponus, npuMeHeHue,
OuoJIOrHUecKasl poJib )KUPOB

27

VYTaeBopl: COCTaB, Kiaccu(uKanusi.
Baxxuelimue npecTaBuTeNn: TI0K03a,
bpyKTo3a, caxaposa

28

Kpaxman u nennono3a Kak IpupoaHbIe
MOJIUMEPHI

29

KonrponsHas padota no pazueiy
«Kucnopoaconepxaiue OpraHui4eCcKue
coeauHeHus»/ Beepoccuiickas
IIpoBepoYHas pabota

30

OO611ast XxapakTepUCTHKA a30TCOIEP KAIINX
OpPraHUYECKUX COeAMHEHUH /
Bcepoccutiickas npoBepouHasi pabota

31

AMWHBI: METHJIAMUH W aHUINH

32

AMWHOKHUCIIOTBI KaKk aM(pOTEpPHBIE
OpPraHUYECKUE COCTUHEHHS, NX
ouoJiornyeckoe 3HaueHue. llentuan.
benku kak mpupoiHbIe
BI)ICOKOMOJ'IGKYIDIPHI)IG COCINHCHUA

33

OCHOBHBIE IOHATUSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN

34

OcHoBHbBIC MCTOAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHHﬁ.
HJ'IaCTMaCCLI, Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jara
H3y4YeHH
|

DJIEeKTPOHHbIE
nmuppoBbIe
o0pa3oBaTtejibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(uryparms aToMoB

[Tepuoanueckuii 3akoH u [leprnoanueckas
cUCcTeMa XMMHYECKuX sineMeHToB /1. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COEIMHEHUH 10
rpynnaM u nepuoaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA ¥ CUCTEMBI
xuMu4eckux anemMeHToB .M. Meneneera B
pa3BUTUHU HAYKH

CTpOCHI/IC BellleCcTBa. XUMHUYECKas CBA3b, eé
BUJBI; MCXaHNU3MBbI O6p330BaHI/I5[
KOBAJICHTHOM CBS3H. BO,[[OpOI[HaH CBA3b

BasleHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenens okucienus. Bemectsa
MOJICKYJISPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o JUCIICPCHBIX CUCTEMAX.
VcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBHI.
MaccoBas 107151 BEIIECTBa B paCTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOpraHWYECKUX COeMHEeHU. | eHeTnueckast
CBSI3b HEOPTAaHMYECKUX BEIIECTB, Pa3IMYHBIX
KJIacCOB
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Knaccugukarus XuMHuecKkux peakuui B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS YHEPTUU IIPU
XMUMHUYECKHUX PEAKIMIX

CxopocTthb peakiuu. O0paTuMple PeaKIiuu.
XHUMHYECKOE PABHOBECHE

10

[TpakTrueckast padbota Ne 1. «Bnusiaue
pa3In4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

BHGKTPOJH/ITI/ILICCKEUI Jucconuanus. Ilousarue
0 BoopoaHoM nokasatene (pH) pactsopa.
Peakuuu nonsoro oomena. ['maponms
OpPraHMYECKUX U HEOPTaHMUYCCKHUX BEIICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peaxuuu. [Tonstue 06 anexTponuse
pacIuIaBOB U pacTBOPOB COJIEH

13

KonTponbhas pabota no paszueny
«TeopeTnueckue OCHOBbI XUMUMY

14

Merainnel, ux nojgoxenue B [lepuoanueckoii
CHUCTEME XMMUYEeCKUX 3yemeHToB []. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. O01Me Gpu3ndecKkue cBOWCTBa
METaJIJIOB

15

CriaBbl METAIIIOB. DIIEKTPOXUMUYECKHUH s
HanpsDKeHUH MeTaJlJIoB

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
MeTaJUI0B (HATPHUH, KA, KadbI[uil, MAaTrHHM,
ATIOMUHUN) U UX COSUHEHUN

17

XUMHYECKUE CBOWCTBA XpOMa, MEJIU U UX
COEIMHEHUI
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18

XUMHUYecKre CBOMCTBA IIUHKA, JKelie3a U UX
COEIMHEHUN

19

[TpakTtuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTANIBHBIX 337134 110 TeEMe
«Meramae"

20

HeMeTaJ'IJ'ILI, HUX ITOJIOKCHHUC B
[Teproanueckoit cucreMe XMMHYECKUX
anemenToB /I. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS ATOMOB

21

du3nYecKre CBOMCTBAa HEMETAIIOB.
AnnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u yriepoia)

22

XUMHYECKUE CBOWCTBA raJION€HOB, CEPBI U UX
COEIMHEHUI

23

XuMHUUecKre CBOMCTBa a30Ta, Gpochopa 1 ux
COEeUHEHUN

24

XUMHYECKUE CBOWCTBA yIJIEpOJa, KPEMHUS U
UX COeINMHEHUH

25

[IprMeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIMHEHUN

26

O0001Ienne U cucTEMaTH3aIMs 3HAHUH 110
TeMe «HeMmeTamaey. BerauciaeHus mo
YpaBHEHUSM XUMUYECKUX PEaKIUN U
TEPMOXUMHYECKHE PACUETHI

27

[TpaxTrueckas padorta Ne 3. «Permienue
AKCIIEPUMEHTAJIbHBIX 3a1a4 110 TEME
"HemeTasst"»

28

KoHnTtponbHas pabota 1mo TemaM «MeTaylibhy
u «Hemertamnbny

29

HGOpFaHI/I‘-IeCKI/IG 1 OPraHUYCCKHUC KUCIIOTHI.
HeopraHquCKHe 1 OPraHuYCCKHUEC OCHOBAHUA
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AM@oTepHbIe HEOpraHu4YecKue 1
OpraHuYeckue coeuHeHus. ['eneTnueckas

30 CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX !
BELIECTB
Ponp xumun B 00ecrieueHHH SKOJIOTHUECKOM,

31 SHEPTeTUYECKON U MHUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHU MEIULIUHBI
[TpencraBnerns 00 0OIMUX HAYYHBIX

32 MPUHIMUIIAX TPOMBIIIEHHOTO MOIYYEHUs 1
BaKHEHIIINX BEIECTB

33 YenoBek B MUpPE BEUIECTB U MAaTEPUAJIOB 1

34 XUMUS U 300POBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

10 KJIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

1

TeopeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XNUMHNHN

1.1

ChopMUpPOBAHHOCTH TMPEACTABICHUNH O XMMHYECKOW COCTaBIISIOMIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJM XUMUU B TIO3HAHUU
SBJICHHA TPUpPOABI, B (POPMUPOBAHWUU MBIIUICHUS € KYJBTYPBI
JUYHOCTH, €€ (YHKIMOHANBHOM T'PaMOTHOCTH, HEOOXOAMMOW IS
pEeIICHUs] TMPAKTHYECKUX 3aJad M OKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpejie

1.2

Bnagenue cucremMoll XUMHUYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIime TTOHATHSA (Momekyia, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCJIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJISIPHBIH OO0BEM, YTIEPOIHBIN CKEJeT,
(GyHKIMOHATbHAS rpynna, panukai, n30Mepus, H30MEDPBI,
TOMOJIOTUYECKUW PsZl, TOMOJIOTH, YIJEBOJOPOIbI, KHCJIOPOA- |
a30TCO/ICpXKAIIUE COCTUHEHUsI, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(YryieBopl, KHpBI, OCIKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJAMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHS OpraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUUN S3BIK XUMHUHU, (HAKTOJIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IMIOJYYECHUH U OE30MacHOM
WCIIOJb30BAHUM BAKHEMIIMX HEOPraHUYECKUX M  OPraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKa

1.3

ChopMupOBaHHOCTb yYMEHHMH BBIABIATH XapaKTEPHbIE IPU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL  UX  B3aUMOCBS3b,  HCIIOJI30BaTh
COOTBETCTBYIOIINE IOHATHA IIPU OIMCAaHUM COCTaBa, CTPOCHUA U
[IPEBPALLECHNUN OPTaHUYECKUX COEUHEHUN

1.4

c(OpPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMUYCCKYI0 CHMBOJIHKY
JUIE  COCTaBIICHHMSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpamiéHHoi) ¢GOpMyJ OpraHUYeCKHX BEIIECTB H ypaBHEHUH
XUMHYECKHX PEaKIUi, M3rOTaBIMBATh MOJICIIH MOJIEKYJI OPTraHUYECKUX
BEIICCTB I WUTFOCTPAIMU WX XHUMHYECKOTO W MPOCTPAHCTBECHHOTO
CTPOCHUS

1.5

ChopMupoBaHHOCTH ~ YMCHHH  YCTaHABIWBATh  IMPHHAIJIC)KHOCTD
HN3YUCHHBIX OPraHUYCCKHUX BCHICCTB IO UX COCTAaBYy MU CTPOCHHUIO K
onpenenéHHOMYy Kiaccy (rpynme) coenuHeHHid  (YrJIeBOJOPOJIbI,
KHCJIOPOA M a30TCOJACPIKAIINE COCIAWHEHHS, BBICOKOMOJIEKYJISPHbIC
COCJMHEHUS), JaBaTh WM  Ha3BaHUS 10  CUCTEMATHYECKOM
Homenkiatype (IUPAC)

1.5

ChopMHUPOBAHHOCTh YMEHHS ONPEACIATh BUABI XUMHYECKOW CBSI3U B
OpPTaHMYECKUX COSAMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMHpPOBAaHHOCTh  YMEHHS NPUMEHSATH: TIOJOXKEHUS  TEOpUHU
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CTpoeHHs opranuyeckux BemecTB A.M. BytnepoBa mis oObscHeHus
3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH
COXPaHEHHS MaCChl BEIIECTB

YrineBoopoibl. Kucnopoacoaep:xarne U a30TCOJIepIKaIlne
OpF AHNYCCKHNEC COCINHCHUA. BBICOKOMOHeKy.HﬂpHLIG COCINHCHUA

2.1

CdopMupOBaHHOCTE YMEHWW TNPUBOAWTH TPUBHAIBHBIC HAa3BaHUS
OTICNIbHBIX OPraHUYECKHUX BEIICCTB (ITHJICH, TPOINMJICH, AalleTHIICH,
STHJICHTJINKONb, TJIHIEPUH, (eHon, GopManbaeruy, ameTaabIeru,
MypaBbHHAs KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTa,
CTeapuHOBAs KHUCJIOTa, TJIFOKO3a, (PpyKTO3a, Kpaxmall, IeJUIF0II03a,
TJTAIIVH)

2.2

ChopMHpPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
du3nYecKue M XUMHUYECKHE CBONCTBA THIMYHBIX TIPEICTaBUTEINCH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BeEIIeCcTB (METaH, dTaH, 3THJICH,
NPOMWICH, areTwieH, OyramueH-1,3, mermnOyraauwen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, STHWJICHIJIMKOJb, TJUICPUH, (DEHOJI, alleTalbJICTH]I,
MypaBbUHAs W YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IIeJUTI0I03a,
AMUHOYKCYCHas KUCJIOTA)

23

ChopMupoBaHHOCTh YMEHMS WIUTIOCTPUPOBATH T€HETUYECKYIO CBA3b
MEXIy  TUOUYHBIMM  OPEJICTaBUTENIIMU  PA3IUYHBIX  KJIacCOB
OpPraHMYECKUX BEIIECTB YPABHEHUSIMHU COOTBETCTBYIOIUX XUMHUUECKUX
peakluii C UCIOIb30BAaHUEM CTPYKTYPHBIX (popmys

24

CdhopmMupoBaHHOCTB YMEHUS XapaKTepu30BaTh HMCTOYHHUKHU
YTIEBOIOPOAHOTO CHIPhs (HEDTh, MPUPOIHBIN Ta3, YToib), CIIOCOOBI UX
nepepaboTKU U NPAKTUYECKOE IPUMEHEHHE NTPOTYKTOB NepepadOTKU

XUMHS U KU3Hb. PacuyéTol

3.1

CdopMupoBaHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METO/aX HAyYHOI'O MO3HAHUS, UCIIOJIB3YEMBIX B XUMHUU MPU U3YUEHUU
BEIICCTB W XUMHUYCCKUX SBICHWHA (HAOIMIOJCHHWE, W3MEpECHHE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XMMHYECKHE 3HAHUA JUIsl TPUHATUS PEHNIEHUA B  KOHKPETHBIX
JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM

3.2

CdopMHupoBaHHOCTE yMEHHH COONIIOIaTh TPaBHIIA MOJB30BAHUS
XUMUYECKOH TIOCYJI0ON W J1Ta0OpaTOpHBIM O0OPY/IOBaHHEM, a TaKKe
npaBuiIa oOpaleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMU
10 BBHITTOJIHEHHIO JJTA0OPATOPHBIX XUMUYECKHUX OTIBITOB

33

CdhopMHUpPOBAaHHOCTH YMEHHH TJIAHUPOBATH M BBIMOIHATH XUMHUYCCKUAN
HKCIIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEILECTB MPU HATPEBAHUU,
MOJIyYECHHUE 3TUICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAaKIUU
OpraHMYECKUX BEIIECTB, JCHATypalus OEIKOB TpU HarpeBaHHH,
[IBETHBIE PEAKIMH OEJIIKOB) B COOTBETCTBUU C TPABWIAMH TEXHHKH
0e30MacHOCTH TpU OOpalleHHMH C BEIIECTBAMU M JIAOOPaTOPHBIM
000pyaOBaHUEM; MPEJICTABIATh pe3yJIbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIINX
peakiyii 1 GopMyITHMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

34

CdopmupoBaHHOCTH YMEHUIT IPOBOJAUTH BHIYMCICHUS [0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA MCXOJAHOTO BEIIECTBA WU
MPOAYKTA PEaKLUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
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N3 NCXOJHBIX BCHICCTB UJIM IIPOAYKTORB peaKHI/II/I)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKHU aQHAJIM3UPOBATH
XUMHUYECKYI0 HMH(OpMAIMIo, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoi nHpopmaruu, cetb HTEpHET 1 npyrue)

3.6

ChopMupoBaHHOCTb yMEHUH COOJIOAATh MpaBWJIa SKOJIOTUYECKH
1e1eco00pa3HOro MOBEIEHUS B OBITY U TPYJIOBOW NEATEIbHOCTH B
LEeNAX COXPAaHEHMsS CBOEro 3JI0pOBbsl M OKpY’Karolled NpUpOaHOM
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA YKUBHIE OPraHU3MBbI
OTpeNIeNIEHHBIX OPraHWYECKUX BELIECTB, MOHMMAs CMBICI MOKa3aTesis
[TAK (mpenenbHO JOMYCTUMOM KOHLIEHTPAllMM), TOSACHATH Ha
npUMepax CrocoObl YMEHBIIEHHs U MPEJOTBPALICHHUS UX BPEIHOTO
BO3/ICIICTBUS HA OpraHU3M YeJ0oBeKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI XUMUU

1.1

Brnanenne cucremMoll XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJNIATAIONME  TOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0UKa aToma, S-, p-, d-3JEKTPOHHBIE OPOUTATIH aTOMOB,
WOH, MOJIEKyJla, BaJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBSI3b, MOJIb, MOJIApHAs Macca, MOJISPHBII
00BEM, KpUCTAJUTMYECKasl pemiéTka, TUIBl XUMHUYECKUX peaKiuit
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, OK30- H  JHIAOTEPMHUYECKHE,
peakIi MOHHOTO OOMEHa), pacTBOP, AJIEKTPOJIHTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST  JTUCCOLMAIMSA, OKHUCJIHUTENIb, BOCCTAHOBHUTED,
CKOPOCTh XMMHMUYECKOM pEaKIUU, XUMUYECKOE PAaBHOBECHUE); TEOPUH U
3aKOHBI (TEOPHUS DICKTPOJIUTHUECKON aucconmanuu, llepuomndeckuit
3akoH JI.J. MenneneeBa, 3aKOH COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (PAKTOIOTUICCKUE CBEACHHS O CBOMCTBAX,
COCTaBe, TOMYYCHHMH U OE30MaCHOM WCIHOJIh30BAHUU BaKHEHIIINX
HEOPTaHMYECKUX BEHIECTB B OBITY W TPAKTHUUYECKON JAEATEIHLHOCTH
YeJIOBEKA

1.2

CchopMupOBaHHOCTh YMEHHUI BBISABIATH XapaKTE€pHblE MPU3HAKU U
B3alMOCBS3b M3YUYEHHBIX MOHSITHH, NPUMEHSATH COOTBETCTBYIOLIUE
NOHATUS TpPHU OIMCAHUU CTPOEHHsT U CBOMCTB HEOPraHMYECKHX
BELIECTB U MX MpEBpAllleHUi; BBIABIATH B3aUMOCBS3b XMMHUYECKUX
3HAHUH C HOHATHAMHU u HpeACTaBICHUAMU JIpyTux
€CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMHM HAy4YHOTO IO3HAHUS BEIIECTB M
XUMHYECKUX sBIICHUN (HAONIOACHHWE, W3MEpEeHUe, OJKCIEPUMEHT,
MOJICIIMPOBAHNE)

1.4

CpopMUpOBAaHHOCTh YMEHHI OINpENENsITh BaJCHTHOCTh M CTEICHBb
OKHCJICHUS XHMHUYECKUX OJJIEMEHTOB B COCAUMHEHUAX Pa3JIMYHOrO
coCTaBa, BHJ XUMHYECKONM  CBsi3M  (KOBaJieHTHAas, HMOHHAas,
METaJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHMSIX, TUI KPUCTAIUIMYECKOU
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PEIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs,
METaJUTHYECKast)

1.5

CchopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCIUHCHUM

1.6

CchopMupoBaHHOCTb ~ yYMEHMS  KJIACCU(PULUUPOBATH  XUMHUYECKUE
peaKIyy Mo pa3IMYHBIM MpPU3HAKaM (YHCITy U COCTaBYy peardupyroIInX
BEIECTB, TEIUIOBOMY OJ(PQEKTy peakuud, H3MEHEHUIO CTeTeHeH
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIWH,  YYaCTHIO
KaTajgn3aTopa)

1.7

ChopmupoBaHHOCT, YMEHUH  COCTaBIATH YpaBHEHHUS  peaxkiuil
pa3IMYHBIX THIIOB, IOJHBIE M COKpALIEHHBIE YPaBHEHMs peakUuil
MOHHOTO OOMEHa, YUUTHIBAs yCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UAYT
JI0 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHUH MPOBOJUTH PEAKIUH, MOITBEPKIAIOLINE
KaueCTBCHHBIM  COCTAaB  PA3IMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh OINBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopmupoBaHHOCT, YMEHHM PacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuit MOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OaslaHCca 3TUX peaklui

1.10

ChopMupoBaHHOCTh yMEHHUH OOBSICHATH 3aBUCHUMOCTb CKOPOCTH
XMMHUYECKOHN peaklMy OT pa3inyHbIX (JaKTOpOB

CpopMUpPOBAaHHOCT yMEHUH  OOBSCHATH  XapakTep CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(npunnun Jle HlaTtenbe)

OO6m1as 1 HeOpraHMJecKas XUMUs

2.1

CdopMupOBaHHOCTH YMEHHI pacKpbiBaTh cMbIca [lepuoamueckoro
3aKOHa JI.W. Menaeneena u JIIEMOHCTPUPOBATh ero
CHUCTEMATHU3HUPYIONIYI0,  OOBSICHUTEIBHYIO M  IPOTHOCTHYECKYIO
byHKIHN

2.2

ChopmupoBaHHOCTH YMEHUI XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »djieMeHTOB 14 mnepuonoB Ilepumoanueckoi
CUCTEMBbl XUMHYeCKux dneMeHToB J[.M. MeHneneeBa, wuCHONb3ys
MOHATUSA  «S-, p-, d-dTIEKTPOHHBIC OpPOUTATIN», «IHEPrEeTHUYCCKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MCHCHHS  CBOMCTB
XUMUYECKUX DJIEMEHTOB M MX COCAMHEHHH 1O MepHuoaaM M Tpymram
[lepuoanuecKkol cUCTEMbl XMMUYECKUX 3i1eMeHTOB [I.1. Menneneesa
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CdopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKAE CBOMCTBA HEOPTAaHWYECKUX BEIICCTB PA3IMUHBIX KJIACCOB,
MOATBEPKJATh  CYIIECTBOBAHUE  TEHETHUECKOM  CBSI3M  MEXIY
HEOPraHWYECKHUMH  BEIIECTBAMH  C MOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIIMX XMMUYECKUX PEAKIUN

2.4

ChopMUpOBaHHOCTh ~ YMEHHMH  yCTaHABIMBAaTh  NPUHAIJICKHOCTH
HEOPraHMYECKUX BELIECTB M0 UX COCTaBY K ONpeAeIEHHOMY Kiaccy
(rpymnme) coenuHEHU# (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAaJLIbI,
OKCH/[Ibl, OCHOBAHHUSI, KUCIOTHI, aM(OTepHbIE THAPOKCHIbI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHUN HCHOJIb30BAaTh XUMUYECKYI0 CHMBOJIHKY
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U1 cOCTaBleHMS (OpPMyJd BEIIECTB M YPAaBHEHUH XHUMHMYECKHX
peakuuii, cucremarnyeckytro HomeHkiarypy (IUPAC) u TpuBHanpHbIe
Ha3BaHUs OTHENbHBIX HEOPraHUMYeCKUX BellecTB (yrapHblil ras,
YIJIEKUCTBIA Ta3, aMMMaK, TaméHash W3BEeCTb, HeraméHash H3BECTb,
IIUTHEBAs COJIA, MUPUT U IPYyTHE)

2.6

CdopMHUpOBAaHHOCTh YMEHHH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB,
MOJATBEPXKIATh  CYINIECTBOBAHHE  TI'E€HETHYECKOW  CBS3H  MEKAY
HCOPTraHNYCCKUMU BeIIIECTBaAMU C IIOMOIIIBIO ypaBHeHHI’I
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI

2.7

CchopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOIHATH XUMUUECKUH
SKCIIEPUMEHT (pa3jio’)KeHUE IEpPOKCHAAa BOAOpOAa B MPHUCYTCTBUHU
KaTajn3aropa, ONpeAeieHHe Cpebl PaCTBOPOB BELIECTB C IOMOIIBIO
YHHBEPCAJIFHOTO WHIMKATOpPA, BIHMSHUE pPa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XHMHYECKOM peakiuM, peakUud HOHHOro oOMeHa,
KayeCTBEHHbIE PeaKuu Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHUS, peLIeHHE SKCHEpUMEHTANbHBIX 3a7ad M0 TeMaM
«Mertamne» n «Hemeramib») B COOTBETCTBUM C MpPaBUIAMU TEXHUKU
0e30macHOCTH TpH OOpaIleHuH C BeIIeCTBAaMM M JIaOOPaTOPHBIM
000pyIOBaHUEM; MIPEICTaBIIATh pe3yNbTaThl XUMHUYECKOTO
SKCHEepUMEeHTa B (OpMe 3aliCH YpPaBHEHUH COOTBETCTBYIOLIUX
peakimii 1 GOpPMYIHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB

2.8

ChopmupoBaHHOCT, yMEHHH COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMHUYECKON TMOCyA0l u JabopaTOpHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuja oOpamieHus: ¢ BEMECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU
10 BBIMTOJIHEHUIO JJA00PATOPHBIX XUMUYECKUX OIBITOB

2.9

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPU30BaTh XHUMHUYCCKUC
MponecCChl, JCKAIMUE B OCHOBC IMPOMBINUICHHOTO IMOJYYCHHA CCpHOfI
KHCJIOTBI, aMMHaKa, a TaK¥XKC C(I)OpMI/IpOBaHHOCTB HpCHCTaBHeHI/Iﬁ 00
O6HII/IX HAay4YHBIX IIpHUHIOHUIIaX u OKOJOTHYCCKHUX np06neMax
XUMHYCCKOTI'O IMTPONU3BOACTBA

XUMHUS U KN3HBb. PacuéTrl

3.1

CchopMupoBaHHOCTh TPEACTABICHUH O XMMHUYECKOH COCTaBIISIOIIEH
€CTEeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHH B IO3HAHHUH
SABJICHUA TPUPOABI, B (OPMUPOBAHMM MBIIUICHUS U KYyJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelieHusT TPAKTUYECKUX 3a7ad U OKOJIOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUH KPUTHYECKH aHAJIM3UPOBATh
XMMUYECKYI0 HMH(OpMaIHio, MOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHKAIMK, ceTb MIHTepHET U npyrue)

33

ChopmupoBaHHOCT, yMEHMI COOMIOJATh TMpaBUia SKOJOTHYECKU
1eJIecO00pa3HOro MOBEeNEHUsI B OBITY M TPYIOBOH JEATEILHOCTH B
LEJIAX COXPAaHEHUsS CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPHUPOIHON
CpeJibl

34

Oco3HaBaThb OMACHOCTh BO3JEHCTBUS HAa KUBbIE OPraHU3MBbI
ONPEACIEHHBIX BEIIECTB, MOHUMAas cMbIc nokaszatens [IIK, noscHaTh
Ha MpUMEpPax crnocoObl YMEHBIICHUSI M MPEAOTBPAIICHUSI KX BPEIHOTO
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BOSﬂCﬁCTBHH Ha OpraHn3M 4YCJI0OBCKA

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTD BBIYHCIICHUS c
WCIIOJIb30BAaHUEM TOHSATHS «MaccoBasi JOJisl BEIIeCTBa B PacTBOpPE»,
OOBEMHBIX OTHOIIEHWH Ta30B NPU XHUMHUYECKUX PEAKIHSIX, MacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMHU BEIECTB,
TETIOBOTO 3 (}eKTa peakinu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPALLEHUS] 1 COXPAHEHHs] SHEPTUU
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10 KJIACC

IMPOBEPAEMBIE 9JIEMEHTBI COAEP) KAHUSA

Kon

IIpoBepsieMbli 3J1eMEHT COACPKAHUS

1

TeopeTrueckne OCHOBbI OPraHU4YeCKOW XUMHHU

1.1

IIpeamer opraHM4ecKkO XMMHMH: €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
MIOJIyYEHUN HOBBIX BEIIECTB M MaTepHaIOB. TeopHs CTPOEHUsS OPraHMYECKUX
coequHeHnii A.M. BytnepoBa, €€ OCHOBHBIE ITOJOXKEHUS

1.2

CrpykrypHble (OpMysbl OpraHMYECKMX BELIECTB. ['OMOJOrus, H30MEpHs.
XVUMHYECKasi CBSI3b B OPraHUYECKUX COCOUHEHMSIX — OJMHApPHBIE U KpPATHBIC
cBsi3u. [IpencraBienue o KIacCHPUKAIMKA OPTaHUIECKUX BEIIECTB

1.3

HomeHnkiatypa opraHuyeckux COEIMHEHHH (chcTeMaThyeckas)) U TPUBUAIbHBIC
Ha3BaHUs BAKHEUIINX NPEJICTABUTENIEH KJIACCOB OPraHUYECKHUX BEIECTB

YTrieBogopoasl

2.1

AJIKaHbI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psii. MeTaH U 3TaH — npocTenme
NPEJCTaBUTENIN AJIKAHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBAa (peakuuu
3aMellIeHUs] U TOPEHUs1), HaX0XKJICHUE B IPUPOJIE, OITYUYEHUE U NPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, 'OMOJIOTMUECKUN psA. ODTWIEH U IPONMIIEH —
[poCTeiIlINe NPEeICTaBUTENN AaJKEHOB: (U3WYECKUE M XHUMHUYECKHE CBOMCTBa
(peakuuy TUIPUPOBAHUS, TaJOrCHUPOBAHMUS, TUApPATAlUH, OKUCICHUS W
M0JIMMEPU3AIIIH ), TIOJTYyYEHUE U IPUMEHEHHE

23

Ankanuensl: Oytamuen-1,3 u MetunOyrtanueH-1,3: crpoeHue, BaXHEUIIHE
XMMHYECKHEe CBOMCTBa (peakius noinuMepusanun). IlonydyeHue CUHTETHYECKOTO
Kay4yKa U PE3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUI psil. ALIETUIICH —
NPOCTEHIIMK TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUEe U
XUMHUYECKHE CBOMCTBA (peaklyuy THAPUPOBAHUS, TaJOreHUPOBAHUS, THIpaTalluH,
rOpeHusi), NOJTYYSHUE U MPUMEHEHHE

2.5

Apenbl. benszon: cocraB, crpoeHue, (U3NYECKME U XMMHUYECKHE CBOICTBa
(peakuuy raJoreHUpOBaHMs M HUTPOBAHUS ), MOIyUYEHHE U puMeHeHue. Tomyou:
COCTaB, CTpoOeHHe, (u3MYecKMe W  XMMHUYEeCKHe CBOicTBa  (peakuuu
raJIoreHUPOBAHUS W HUTPOBaHUS), MOIY4YEHHE U IMpPUMEHEHHE. TOKCHYHOCTbH
apeHoB. ['eHeTHueckas CBsI3b MEXAy YIJIEBOJOPOJAMM, NPUHAISKAIIUMHU K
pas3IMYHbIM KJIaccCaM

2.6

[TpupoaHbIE HCTOYHHUKH YTIIEBO0POAOB. [IpupoaHbIii ra3 u momyTHbIEe HeTIHBIC
ra3sl. Hegtp u e€ mpoucxoxnaenue. CriocoOsl nepepaboTku HeTH: MeperoHka,
KPEeKUHT (TepPMUYECKHM, KaTATUTHYECKUH), mupoiu3. [IpomykTel mepepaboTku
HeTH, MX NPUMEHEHHE B NPOMBIIIJICHHOCTH W B ObiTy. KameHHBI yroiab u
MIPOJIYKTHI €r0 NepepaboTKH

Kucnopoconepxaliiue opraHn4ecKue COeMHEHUs

3.1

[IpenenpHble 0HOATOMHBIE CIIMPTHI. METaHOI U 3TaHOM: CTPOEHUE, PU3NUECKUe
U XMMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTUBHBIMH  MeTaJUlaMH,
raJOreHOBOJIOPOJIaMH, TOPEHHUE), IpUMEHEeHHe. BoJaopoJHble CBSI3UM MEXAY
MOJIEKYJIAaMH CIIUPTOB. JlelicTBME MeETaHOJa M 3TaHOJIa HA OPraHHU3M YeJIOBEKa.
MHoroaToMHble CIUPTHL. DTUICHIVIMKOJNIb U TIMLEPUH: CTPOEHHE, (PU3HUECKUE U
XUMHUUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJOYHBIMH  METaJJIaMH,
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Ka4CCTBCHHAA pPCaKusiA Ha MHOI'OATOMHBIC CHI/IpTBI). I[CﬁCTBHe Ha OpraHu3M
YCJIOBCKA. HpI/IMeHeHI/Ie NIIAIOCPUHA U OTUJICHTJIMKOJIS

3.2

@deHon: CTpOoEHHE MOJIEKYJbl, (U3MUYECKHEe ¢ XHUMHYECKHE CBOMCTBA.
Toxcuunocts denona. [Ipumenenue penona

3.3

Anpaeruapl 1 KeToHbL. DoOpManbaeru, aleTalnbIerul: CTpoeHue, GU3nIecKue u
XUMUYECKHE CBOMCTBA (PEAaKIMU OKUCICHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC
pEaKiuu), MoJy4eHue U MpUuMEHEHHEe

3.4

OnHOOCHOBHBIE TpenebHble KapOOHOBbIE KUCIOTH. MypaBbUHasi U yKCyCHas
KHCJIOTBI: CTpOEHUE, (pr3nyecKre 1 XMMUYEeCKHe CBOMCTBA (CBOICTBA, 00IIMeE /71
Kjlacca KHUCJIOT, peakius JTepuduKkanuu), TMOJydyeHHe ¢ IpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHUCII0T. Mbla KaK COJIM BBICHIMX KAPOOHOBBIX KUCJIOT, UX MOIOIEE ACHCTBHE

3.5

CrnoxHble 3QUpbl KaK IPOU3BOJHBbIE KapOOHOBBIX KUCIOT. I 'MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib
JKUPOB

3.6

VYraeBopl: coCTaB, KilacCU(UKALMs yIiIeBOAOB (MOHO-, M- U IOJIMCAXapHUJbI).
I'moko3a — mpocTedimuii MoOHOcaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI,
¢du3nueckre 1 XMMHUYECKHE CBOMcTBa (B3aumozelicTBue ¢ ruapokcuaom meau(Il),
OKHCJIEHHE aMMHUA4YHbIM pacTBopoM okcuzaa cepedpa(l), BoccTaHOBIIEHUE,
OpoXKeHME TIJIIOKO3bI), HaXOXJIEHHE B NPUPOAE, NMPUMEHEHHEe, OHolornyeckas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP MIHOKO3bl. Kpaxman u neiioiios3a Kak
npupoaHbie nonumepsl. CTpoeHHe KpaxMmana U Leuloi03bl. DPusudeckue M
XMMHMUYECKHE CBOMCTBA KpaxMaiia (THIPOJIN3, KAUECTBEHHAs! PEAKIIMSL C HOJIOM)

A3zoTcoeprKkallyie OpraHun4eckie CoeIMHEHUs

4.1

AMUHOKHCIIOTHl KaK amM{QOTepHbIE OpTraHWYecKue coeauHeHus. Du3mueckue u
XMMUYECKHE CBOWCTBA aMMHOKHUCIOT (Ha IpuMepe INuIMHA). buonoruueckoe
3HAYECHHE aMMHOKHUCIOT. IlenTuasl

4.2

benkn kak mpUpOOHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBudHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XUMHUECKUE CBOMCTBA OEJIKOB:
THJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeIKU

BBICOKOMOJIEKYJISIDHBIE COETMHEHHS

5.1

OCHOBHBIE IIOHSTHSA XUMMU BBICOKOMOJICKYJIAPHBIX COCHHHCHI/Iﬁl MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMEPHU3ALINN, CPCAHAA MOJICKYJIApHAd
Mmacca. OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJCKYJISIPHBIX COCI[I/IHCHI/Iﬁ —
MOJIMMEpH3alnA U NOJUKOHICHCALI A

5.2

OKCIIEpUMEHTANIBHBIE METOABl M3YUYEHHMs BEUIECTB M WX IPEBpAICHUN:
O3HaKOMJIeHHE ¢ 00pa3laMi IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
KayuyykoB. [loslydeHre CHHTETUYECKOro Kay4yKa U pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHUH

1.1

XUMHYECKUHN 3JIeMeHT. ATOM. SIIpo aToma, M30TOMBI. DJIEKTPOHHAS 00OJIOYKa.
DHepreTUYecKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIIH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacmpeeneHns JIEKTPOHOB [0 OpOUTANSAM B aTOMax AJIEMEHTOB
MIEPBBIX YETHIPEX MEPHOOB. DICKTPOHHAS KOH(MUTYpAIHsi aTOMOB
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1.2

ITepuognuecknii 3axkoH u [lepruoauueckas cucreMa XMMHUYECKHX dieMeHToB J[. 1.
MengeneeBa. CBsi3p mnepuoanyeckoro 3akoHa u llepumonnyeckoil cUCTEMBbI
xumuueckux snemeHToB [I.M. MenneneeBa ¢ COBPEMEHHON TEOPHEH CTPOEHUS
aTOMOB. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB XHWMHYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMM IPOCTBIX M CJOXHBIX BELIECTB MO TpyNIaM M IMEPHOAAM.
3HaueHUe NEepUOIMYECKOr0 3aKOHA B Pa3BUTUHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBsA3b. BHAbl XUMHUYECKOH  CBS3U
(koBaJleHTHasi HETOJIIpHAsT M TOJIsIpHAsi, HMOHHAs, MeTajmindeckas). VoHBI:
KaTUOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHON XMMHYECKON CBS3U
(oOMEeHHBIN M TOHOPHO-aKIeNTOPHBIN). BomopogHas cBsi3b

1.4

BaneHTHOCT®. 9J'ICKTpOOTpI/II_[aTeJ'IBHOCTL. CreneHb OKHUCIICHUSA

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMs. 3aKOH IIOCTOSIHCTBA
cOCTaBa BeIleCTBA. THUMBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEUICCTB OT TUNA KpUCTAIMYecKoW pem€rku. IloHsatne o aucnepcHbIX
cucrteMax. VcTuHHBIE M KOJUIOMJIHBIE pacTBOpBL. MaccoBas 10y BelllecTBa B
pacTBope

1.6

KJ'IaCCI/I(I)I/IKaLII/IH HCOPTaHNYCCKUX COCIUHEHMH. HOMCHKHaTypa HCOPTaHUYCCKUX
BCIICCTB

1.7

XuMH4ecKas peakus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHMYECKOW XMMHM. 3aKOH COXPaHEHMsI MacChl BEIIECTB,
3aKOH COXPAHEHHMS U IPEBPAILLCHHS YHEPTUU TPU XUMUYECKUX PEAKIIMSIX

1.8

CKopocThb peakiuy, €€ 3aBUCUMOCTh OT pa3JInYHbIX (PaKTOPOB

1.9

O6patumblie peakiuu. XuUMHU4YecKoe paBHoBecue. DakTopbl, BIUSIONIME Ha
COCTOsIHME XUMHUYeCcKoro pasHoBecus. IIpunuun Jle Ilarense

1.10

DnexTponuTtrueckas auccormanus. CuwibHble U ciabbie anekTponutel. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCIIAsl, HEUTpasbHasl, ieouHasl. Peakiiuy HOHHOTO
oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkniumn

Heoprannueckas xumust

2.1

Hewmerannsbl. Ilonoxxenne nHemeramioB B Ilepuoguyeckoit cucreMe XMMHUUECKUX
snementoB JI.MI. MenzaeneeBa u 0COOCHHOCTH CTpPOCHHS aTOMOB. Du3NUeCcKHe
CBOMCTBA HEMETAILJIOB. AJUIOTPOIKS HEMETAJIJIOB (Ha MPUMEpPEe KUCIOPO/ia, CEPBI,
dbocdopa u yrieposa)

2.2

XWMHUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TalOTEHOB, CEpbI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HX  COCIUHEHUH  (OKCHOB,
KHCIIOPOJICO/ICPKAIIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHul). I[lpumeHeHue
BaXXHEHITNX HEMETAJUIOB U MX COCAMHCHHH

23

Meramnsl. Ilonoxenue merawioB B Ilepuogudeckoil cuUCTEME XMMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJICKTPOHHBIX 000JI0OUYEK
aToMoB MeTauioB. Obue ¢puznveckue cBoicTBa MeTauioB. CIIIaBbl METAJJIOB.
DJIEKTPOXUMUYECKUH PsiJl HAIPSHKEHUI METaJJIOB

24

XVUMUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kajdui, KaJbluH,
MarHuy, aJlOMUHUHM, IUHK, XPOM, >K€JIe30, Melb) U uX coeauHeHui. OOiue
crocoObl nonyuyeHus: MeTayuioB. [IprMeHeHrne MeTalJIoB B OBITY M TEXHHUKE

2.5

I'eneTnyeckas CBS3b HEOPraHNYCCKUX BCUICCTB, IIPHUHAMICKAIIUX K Pa3IMYHBIM
KJ1acCaM
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XWUMHS U )KU3Hb

3.1

Ponp xumum B oOeCHeYeHHHM SKOJOTUYECKOW, SHEPreTHUYECKOW W IHINEeBOU
6C3OHaCHOCTI/I, pa3BI/ITI/II/I MCOAUIIUHBI. HOHHTI/IG (0] Hay‘-IHI:IX METOAaX ITO3HAHUA
BEIIIECTB U XUMUYECKUX PEAKITUI

3.2

[IpencraBienust 06 OOIMX HAyYHBIX MPHUHIIMIAX MPOMBIIUIEHHOTO MOMYYEHUS
BOKHEHIIMX BelecTB. YenoBeK B MHUpPE BEIIECTB M MATEPUAJIOB: BaXKHEUIINE
CTPOUTEIbHBIE MaTepuaibl, KOHCTPYKLHOHHBIE MaTepuajbl, KpPackH, CTEKJO,
KepamMuKa, MaTepuaibl I 3JICKTPOHUKH, HAaHOMATEpUalbl, OPraHUYECKUE U
MUHEpaJIbHbIE yI00pEHHS

33

XuMHUsS W 300pOBbE UEJOBEKAa: IpaBHUja HCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€30MaCHOT0 UCIOJIb30BAHUS MTPENnapaToB OBITOBOM XUMUU
B [IOBCEIHEBHOM >KU3HU
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA
1. Xuwmus. Tabpuensn O.C. u ap. 10 knacc. Ba3oBblii ypoBeHb.

2. Xwumusa. I'a6puensn O.C. u ap. 11 knacc. 5a3oBblil ypoBeHb

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. CucreMa OLIEHKH JTOCTHKEHUH IJIaHUPYEMBIX MPEIMETHBIX PE3YJIbTaTOB OCBOCHHUS
yuebHoro npenMeta «Xumus». CpenHee obiee 00pa3oBaHue : METOJUUECKUE
pexomenmanuu / H. A. 3arpanuunas, A. C. 'opogenckas. — M.: ®I'BHY «ucTHTyT
COJIep>KaHusl U METOZOB 00ydeHus», 2024. — 80 c.: un

2. Xwumws (yriryOiaeHHbIH ypoBeHb). Peanmmzanus tpedoBanmii @I'OC cpeanero odmiero
oOpa3oBaHus : MeToAMYecKoe ocodue it yuutens / [A. A. Kasepuna, M. I'.
CnactuHa] ; Hayu. pea. H. B. CBupunenkosa ; noa pea. A.A. KaBepunoit. — M. :
OI'BHY «MHCTUTYT cTpareruu pa3BuTHus oOpasoBanus», 2023. — 100 c.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1.bubmoteka IIOK https://m.edsoo.ru/

2.https://infourok.ru

3.https://videouroki.net/

4 Meronuuka AJisl yIUTEISL.

https://vk.com/teacher s book?2

S.IHoaroroska k BIIP: https://skills4u.ru/

6.100ballnik.com —EI'D, BIIP 2025

7.NuTepaktuBHas miatdopma Skysmart Knacc:https://edu.skysmart.ru
8.«SKmaccy — mudpoBoit 00pazoBaTeIbHBII pecype s IKOJIBHUKOB, CTYICHTOB,
yuurenei u pogureneii:https:/ www.yaklass.ru
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https://skills4u.ru/
https://prosv.ru/catalog/himiya-gabrielyan-o-s-i-dr-10-11-uglublyonnii/
https://prosv.ru/catalog/himiya-gabrielyan-o-s-i-dr-10-11-uglublyonnii/
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