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NNOACHUTEJIbBHASA 3AITUCKA

[IporpaMma 1o XMMHUM Ha YpPOBHE CpeaHEro odOmiero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpaszoBanuu B Poccuiickoit @enepanmu», TpeOGoBaHHUN K
pe3ynbTaTaM OCBOEHHUS (eliepaibHOM 00pa3oBaTeNnbHO MmporpaMMel cpexHero obmero oopasoBanus (DOIT
COO), mpencraBicHHBIX B DenepadbHOM TrocyaapcTBEHHOM oOpaszoBatenbHOM craHmapre COO, ¢ yuérom
Konnenmuu npenonaBanusi ydqeOHOro mpeamera «XuMus»» B 00pa3oBaTeNbHBIX OpraHM3alMsIxX Poccuiickoii
denepanyy, peasu3yIONMX OCHOBHBIE 00pa3oBaTENbHBIE NMPOrPaMMBbl, © OCHOBHBIX MojoxeHui «Ctpareruu
pasButus BocriuTanusi B Poccuiickoit @enepanun Ha nepuoxn no 2025 roga» (Pacmopsokenue IlpaBurenbcrBa
P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOIOB K pa3pabOTKe MpOrpaMMbl MO0 XHUMHUH, K ONPEEIeHUI0 O0Iel cTpaTteruu o0ydeHwsl,
BOCIIUTaHMSI W Pa3BUTHs OOYy4YalOMIMXCSl CpelIcTBaMu ydeOHoro npenmera «Xumus» i 10—-11 kimaccoB Ha
0a30BOM YpOBHE COCTaBWIM KOHIEeNTyalnbHble mojoxeHus GI'OC COO o B3aUMOOOYCIOBICHHOCTH IICJICH,
coJIeprKaHuUsl, pe3yJIbTaToOB 00Y4EHHs U TPeOOBaHMUIT K YPOBHIO MTOJATOTOBKU BBHIITYCKHHUKOB.

Xumudeckoe 00pa3oBaHHME, TMOJIy4aeMOe BBIMTYCKHHUKAMH 0OIIe00pa30oBaTeNbHON  OpraHU3alluH,
SBJISIETCS. HEOTHEMJIEMOW 4YacThi0 MX 00pa3oBaHHOCTH. OHO CIY)KHUT 3aBEpIIAIOIIMM 3TAllOM peaju3aliy Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPHUCYIINX IIETOCTHOW CUCTEME XUMHYECKOro
00pa3oBaHusi. DTH IIEHHOCTH KAacaloTCsl MO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUSI MUPOBO33PEHUS U 00IIeH
KYJbTYpbl YEJIOBEKa, a TAKXKE DKOJIOIMYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO W IPUPOTHOM
cpene. Peanmsyercs xuMudeckoe o0pa3oBaHHE OOYYAIOIIMXCS HAa YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
CpelncTBaMM y4eOHOro peaMeTa « XUMHUS», COAEp)KaHHue U MTOCTPOSHHE KOTOPOTO OMPEAECIICHBI B IPOrpaMMe 110
XUMHHU € Y4ETOM cHelU(UKH HAyKH XUMHH, e€ 3Ha4YeHHs B MO3HAHWU IPUPOABI M B MAaTEPUATIBHOH >KU3HH
obmiecTBa, a TaKKe ¢ y4éroM OOIMX Ieled M NPHHIMIIOB, XapaKTEPH3YIOIIUX COBPEMEHHOE COCTOSHUE
cUCTEeMBI cpeiHero obiero oopazoBanust B Poccuiickoit ®enepannu.

XMMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK HrpaeT 0coOylo poib B COBPEMEHHON LMBUIIN3ALIIH,
B CO3JaHUM HOBOH 0a3bl MaTepUabHOI KylbTypsl. OHa BHOCHT CBOH BKJIaJ B (OPMUpPOBAHUE PalOHAIBEHOTO
Hay4YHOTO MBIIUICHUS, B CO3JAaHUE LIEJIOCTHOTO IPEJCTABICHUsI 00 OKPY)KAaloIleM MHpE KaKk O €JUHCTBE
NPUPOABI U YeNIOBEKa, KOTopoe (OpMHUpYeTCs B XMMHUH HAa OCHOBE IIOHMMAaHHS BEIIECTBEHHOI'O COCTaBa
OKPYXAaIOILIEro MUpPa, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOCHHEM BEILECTB, MX CBOWCTBAMHU U BO3MOKHBIMU
00JIaCTSMU [TPUMEHEHHSI.

TecHo B3auMoOAEHCTBYS C IPYIMMH €CTECTBEHHBIMH HayKaMH, XMMHs cTajla HEOThEMJIEMOH 4YacTbIO
MHPOBOH KYJbTYpbl, HEOOXOAWMBIM YCIOBHEM YCIICIIHOTO TPYAa M JKM3HH KaXIOro WieHa oOIIecTBa.
CoBpeMeHHasi XMMHSI KaK HayKa CO3MAATENbHAsA, KaK HAayKa BBHICOKMX TEXHOJIOTHH HalpaBlieHa Ha pEIICHHUE
TII00ANBHBIX MPOOIEM YCTOHYMBOTO pa3BHUTHS UYEIOBEYECTBA — CBHIPHEBOM, DHEPTeTHYECKOM, NHIIEBOH,
9KOJIOTMYECKOI O€30MaCHOCTH M OXPAHBI 3/10POBBSL.

B coorBercTBUM ¢ OOmMMM LENSMH WM NPUHLUIIAMU CPETHEro OOMIEro 00pa3oBaHUs COACp)KaHHE
mpeamera «Xumus» (10—-11 kmaccel, 6a30BBI YpOBEHb W3YUCHHS) OPHEHTHPOBAHO IPEHMYIIECTBEHHO Ha
OOMIEKYIBTYPHYIO TIOATOTOBKY OOYYaIOMIMXCs, HEOOXOAMMYI0 WM Ui BBIPAOOTKH MHPOBO33PEHUECKIX
OPHEHTHPOB, YCIICIIHOTO BKIIOYEHHS B )KU3Hb COLMYMa, MPOJOIKEHUSI 00pa30BaHUs B PA3JIMUHBIX 00JACTIX,
HE CBS3aHHBIX HETMOCPEICTBEHHO C XUMHEH.

CocTaBisrOmUMH TpeaMeTa « XUMUSD SBISIFOTCS 0a30BbIe Kypchl — «Opranmdeckas XuMmsny U «OO0rmas
1 HEOPTraHW9ECKasi XMMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP KAaHMUsI KOTOPBIX SBIISIFOTCSI OCHOBBI 0a30BOi HAYKH:
CHCTeMa 3HAHMWH 10 HEOPTaHWIECKOH XMMHUHU (C BKIIOYCHHWEM 3HAHWH W3 OOIIed XWMHHM) W OPTaHMYECKOU
xumur. DoOpMHPOBAHUE AHHOM CHCTEMbl 3HAaHWH NPH HW3YYEHHM TpeAMeTa O00ECHeYrBaeT BO3MOXKHOCTh
pPaccMOTPEHHS BCEro MHOr000pas3ust BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPHH XMMHH.

Crpykrypa comepxaHusi KypcoB — «Opranndeckas xumus» u «OOmas ¥ HeopraHWdecKas XUMUsD
copMupoBaHa B MpOrpamMMe 10 XMMHH Ha OCHOBE CHCTEMHOT'O MOJXO0Ja K M3y4eHHI0 y4eOHOTO MaTepHana u
00yCIIOBJIEHA MCTOPHYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha ONPENENEHHBIX TEOPETHYECKHX YPOBHSX.



Tak, B Kypce OpPraHHYECKON XHMHH BEIIECTBa PACCMATPUBAIOTCS HA YPOBHE KIIACCHUECKOW TEOPHUH CTPOCHHUS
OpPraHMYEeCKUX COCAMHCHHH, a TaKKe Ha YPOBHE CTEPEOXMMHUYCCKUX M DJICKTPOHHBIX MPEICTaBICHHH O
cTpoeHnH BemecTB. CBezieHns 00 M3y4aeMbIX B Kypce BEIECTBAX JAOTCS B PAa3BUTHH — OT YIIIEBOAOPOAOB JIO
CIIO)KHBIX OHOJIOTHYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce OpraHMYecKoil XHMHH TONYYalOT pPa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOrO 00mIero o00pa3oBaHHs MEPBOHAYANBHBIC MPEICTABICHUS O
XUMHYECKOH CBSA3H, KIACCH(DUKAIMOHHBIX TNpPU3HAKAX BEIIECTB, 3aBHCHMOCTH CBOWMCTB BEHIECTB OT HX
CTPOCHHSI, 0 XUMUUYECKON PEeaKIIUH.

[lox HOBBIM YIJIOM 3peHUs B TpeaMeTe «XUMUsS» 0a30BOr0 YpOBHS pacCMATPUBACTCS M3YYCHHBIH Ha
YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus TEOPETHUESCKUI MaTeprall i (haKTOIOTHYECKHEe CBEICHHUS O BEIeCTBaX
U XUMHYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas ¥ HeopraHM4eckas XUMHsD» O0YdJarolIuMCs
MPEeIOCTaBISACTCS BO3MOKHOCTh OCO3HATH 3HAUYCHHE MEPHOMMYECKOrO 3aKOHA C OOIIETEOPETHYECKUX U
METOMIOJIOTHYECKUX MO3UIIMH, TIyOXe MOHATh HCTOPHYECKOe H3MEHEeHHe (YHKIMiI 3TOro 3akoHa — OT
00obmIaromIel 10 00BACHAIONIEH 1 TPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHMH 0 BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHH, a
TAKKe 0 XUMHUUYECKHUX PEAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHHs AOMONHsAeTcs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMH COJICPXKAHHS, UMCIOIMMH KYJIbTYPOIOTHISCKHIA U MPUKIATHOW Xapaktep. DTH 3HAHHS
CHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XUMHH C IPYTMMHU HayKaMH, PacKpBIBAIOT €€ poJib B ITO3HABATEIBHOM
U TPaKTHYECKON JIEATENLHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHIO YBRKEHHS K MPOIIECCY TBOPUYECTBA B
O6J'IaCTI/I TECOPUHU U TMPAKTHICCKUX HpI/IJ'IO)KGHI/IﬁI XUMHUH, TIOMOTalOT BBIITYCKHUKY OpHEHTUPOBATHCA B
O6U_ICCTBCHHO N JIMYHOCTHO 3HAYUMBIX np06neMax, CBsSA3aHHBIX C XHMHCﬁ, KPUTHYCCKHU OCMBICIINBATH
I/IH(bOpMaI_[I/I}O U MPpUMCHAITH eé JUIA IIOITIOJIHCHU A 3HaHHﬁ, peII€HNA UHTCIICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX
HCCIIeIOBATENILCKUX 3a7a4. B 1ienoM comepykanue yueOHOTO mpeaMera «XUMUs» JaHHOTO YPOBHS H3ydeHHUS
OpPHUEHTHPOBAHO Ha (OPMHUPOBAHHE Y OOYYAIONIMXCS MHPOBO33PEHUECKOW OCHOBBI ISl MTOHUMAHHS
¢unocopckux uAeH, TAaKMX KakK: MaTepHalbHOE EAMHCTBO HEOPraHMYEeCKOro M OpPraHMYecKoro MHpa,
00YCJIOBIICHHOCTh CBOWCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, IIO3HABAEMOCTb NPUPOIHBIX ABICHUH IyTEM
9KCIIEPUMEHTAa M DPEIICHUS NPOTHBOPEUYMI MEXIy HOBBHIMU (DAaKTaMH M TEOPETHYECKHMH IPEANIOCHUIKAMHU,
OCO3HAHUE POJIM XUMHUH B PELICHUH YKOJIOTHYECKHX IPOOIIeM, a TaroKe MpodiieM cOepeKeHUs SJHEPreTHIECKUX
PECYpPCOB, CBIPBS, CO3AaHUS HOBBIX TEXHOIOTUI U MaTepHAIOB.

B mnname pemieHns 3agad  BOCHMTAHMSA, PasBUTHA M COLMAIM3aLMK OOYYAIOIIMXCA IPUHATHIC
NPOrpaMMOM 10 XUMUH ITOAXOIbI K ONPEAENEHUIO COAEp)KaHHUs M MOCTPOCHUS NpeaMeTa MpenyCMaTpHBAIOT
(opMHpOBaHHE YHUBEPCAJIBHBIX y4eOHBIX NEHCTBHI, MMEIOIINX 0a30BOe 3HAUCHHE IS Pa3JIMYHBIX BHUIOB
JeATENIHOCTH: pEUIeHUs TpoOieM, TOHCKa, aHanu3a U o00paboTki uH(OpManuu, HEOOXOIUMBIX JUIS
NPHOOPETEHHS OINBITa NPAKTHYECKOH M MCCIeNOBATENbCKOI AEATENBHOCTH, 3aHMMAIOLIEl BakKHOE MECTO B
MIO3HAHUU XHMHH.

B npaxtuke npenogaBaHus XMMHUH Kak Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUs, TAK U Ha YPOBHE
cpenHero oOmero oOpa3oBaHMS, IPH ONPEACICHUH COIEP)KATENbHOM XapaKTEePUCTUKH ILeNled H3ydeHHs
npenMeTa HaIpaBieHHEM IePBOCTENICHHOH 3HAYMMOCTH TPAJHIMOHHO NPH3HAETCS (OPMHPOBAHHE OCHOB
XMMHYECKOH HaYKH KaK 00JaCTH COBPEMEHHOr'0 €CTECTBO3HAHMS, IIPAKTHIECKOH IEeATENFHOCTH YelIoBeKa U KakK
OJIHOT'O M3 KOMITOHEHTOB MHUPOBOH KYJIbTYphl. C METOANYECKONW TOYKH 3PEHHUS TaKOW IOAXOX K ONpPEAETCHHIO
neseil n3y4eHns peaMeTa sBIISETCS BIIOJIHE OIPaBIaHHbBIM.

CornacHO TaHHOHM TOYKe 3PEHHs TVIABHBIMH LIEIAMH H3y4eHHs NpeaMeTa « XUMus» Ha 6a30BOM ypOBHE
(10 —11 ki) sBIsIFOTCS:

e  (opmupoBaHHEe CHCTEMBl XHMHUYECKHX 3HAHMH KAaK BaKHEHIIIEH COCTABIIONICH €CTECTBEHHO-
HAaY4HOW KapTHHBI MUpa, B OCHOBE KOTOPOH JIeXKAaT KITIOUEBbIC MOHATHS, (yHIaMEeHTaIbHbIC 3aKOHBI 1
TEOPUH XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHHMaHHE CYIIHOCTH JOCTYIHBIX 000OIEHUH
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C ICTOPUEH HX PAa3BUTHS M CTAaHOBJICHHS;

e  (opMupoBaHHe W pa3BHTHE NPEACTABICHUH O HAYYHBIX METOAAX MO3HAHHS BELIECTB M XMMHYECKHX
peakiuii, HEOOXONUMBIX IS TNPUOOPETCHHS YMEHHH OpHUEHTHPOBATHCS B MHpPE BEIIECTB H
XHMHYECKHX SBJICHUI, HMEIOIINX MECTO B MPUPOJE, B IPAKTHYESCKOMN U MOBCEIHEBHON JKU3HU;

® pa3BHTHE YMEHHH M CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAONlIOJCHHEM U OOBSICHEHHEM
XHMHYECKOT0 SKCIIEPUMEHTA, COOJIFOJICHHEM MPABIII 6€30MacHOro 0OpaIlieHus ¢ BEIIECTBAMHU.



Hapsny ¢ atum, comepkaTenpHas XapaKTePUCTHKA [eNIeH U 3a/1a4 U3y4YeHUs MpeaMeTa B IporpaMMe o
XMWY YTOYHEHA W CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMHU B CHCTEME CPETHETO OOIIero
obpazoBanus. CeromHs B MPENONaBaHUM XUMHUHU B OONBIICH CTENCHU OTHAETCS MPEINOYTCHUE MPAKTUICCKOMN
KOMIIOHCHTE COJIEepKaHUs O0ydeHHs, OPUEHTHUPOBAHHOW Ha TOATOTOBKY BBHITYCKHHKA 00IIe00pa3oBaTebHON
OpraHU3allUy, BJIAJCIONIECI0 HEe HAOOpPOM 3HAHMHU, a (YHKIMOHAIEHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU H
YMEHUSMH aKTUBHOTO MOJYYCHUS 3HAHWHA W MPUMCHECHUS MX B PEATBHOM JKU3HH [UIS PEHICHUS MPAKTHICCKIX
3ajau.

B cBs3u ¢ 3TUM TpU U3YYCHUU mpenMeTa «XHMUSD» TOMUHHPYIOINICe 3HAYCHUE MPUOOPETAIOT TaKUe
LIENTU U 3a/1a4H, KaK:

amganrtanus OOyJaroIUXcs K YCIOBHSAM JWHAMHYHO pPa3BHBAIOIICTOCS MHUpPa, (HOpMUpPOBaHUE
WHTEJUICKTYaJ bHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAaHHIO, COTPYAHHUYECTBY, CAMOCTOSTCIEHOMY
MIPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHTYAIlUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX
MIPUMEHCHUEM;

(¢bopMHUpOBaHHE y OOYYAIOUIMXCSl KJIFOUCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHITUI), WMMEIOIINX
VHUBEPCAJIbHOE 3HAYCHUE JUI PA3IUYHBIX BUIOB JCATCIBHOCTU: pEIICHUS NpoOJeM, MOMCKA, aHaau3a
00paboTku wH(pOpMAIK, HEOOXOJMMBIX JJIs MPHOOPETEHHS OMBITA JACATSIILHOCTH, KOTOPas 3aHUMAET Ba)XKHOE
MECTO B IIO3HAHUU XUMHHU, a TAKXKC IJIs1 OLICHKU C HO3HHHﬁ IKOJIOTMYECKOU 6C3OHaCHOCTI/I XapakTepa BJIUSIHUA
BEILIECTB M XUMHUYECKUX MPOLIECCOB HA OPraHU3M YeJIOBEeKa U MPUPOHYIO CPEay;

Pa3sBUTHC IIO3HABATCJIbHbBIX HHTEPECOB, HHTCJ’IJ’IGKTyaJ'[I:HI:IX nu TBOPYECKUX CHOCO6HOCT6ﬁ
00y4YaronMXcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh HOBbIE 3HAHMS MO XUMHU B COOTBETCTBHU C
JKHU3HCHHbBIMHU l'[OTpe6HOCT5[MI/I, HCTI0JIB30BATh COBPEMCHHLIC I/IH(bOpMaL[I/IOHHI)IC TEXHOJIOIT'MM JI1 IIOMCKa U
aHaM3a y4eOHOW M HAyYHO-TIOMYISPHON HH(POPMAILIMH XUMHIECKOTO COJIEPKAHUSL;

(bOpMI/IpOBaHI/IC U pa3BUTHUC y o6yqa}omnx0ﬂ aCcCOIMAaTHBHOI'O M  JIOTMYCCKOI'0 MBIIJICHUA,
HaOIIOATEILHOCTH, COOPaHHOCTH, AaKKYPaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOOMMBI, B YaCTHOCTH, IIPH
TUIAHUPOBAHUU U TIPOBEICHUN XUMHYECKOI'0 SKCIIEPUMEHTA;

BOCIHHTaHUE Y 00y4aromxcsi YOSKIEHHOCTH B 'YMaHUCTUUECKON HAMPABICHHOCTH XUMHH, €€ BaYKHON
pONU B pEUICHHH TJI00ANBHBIX MPOOJIEM PAIMOHAIBLHOTO MPHUPOJIONOIb30BAHHMS, MOMOIHEHNS! JHEPTeTHYECKUX
PECYPCOB M COXpaHEHHUsI IPHPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OEpEKHOro OTHOIICHHUS K
NIPUPOJIE M CBOEMY 3JI0POBbIO, a TaKKe NPUOOPETEHHsSI OIBbITA HMCIONB30BAHUS TOJYYCHHBIX 3HAHUN IS
MIPUHSTHUS TPAMOTHBIX PEIICHUH B CUTYAIUX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B ydeOHOM maHe cpefHero oOiero odpa3oBaHus NpeaMeT «XuMUs» 0a30BOr0 ypOBHS BXOIUT B
COCTaB MpeMeTHOMN o0nacTu «ECTecTBeHHO-Hay4HBIE TIPEIMETHD).

OO1iee 4YMCIO YacoB, OTBEACHHBIX JUISI W3Yy4YCHUS XUMHH, Ha 0a30BOM YpPOBHE CpEIHEro oOIIero
obpazoBanwusi, cocraBisier 136 yaco: B 10 kinacce — 68 yacoB (2 4aca B Hezenw), B 11 kiacce — 68 yacos (2
Jaca B HEIEeI0).



COJAEPXKXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0OCHOBBI OPraHUYECKOH XUMHHU

[Ipenmer opraHmueckol XUMHHU: €€ BO3HUKHOBEHHE, Da3BUTHE M 3HAUEHUE B IOJYYEHMH HOBBIX
BEIIECTB M MaTepuasnoB. Teopus CTpOeHMs OpraHM4Yeckux coenuHeHud A. M. ByrnepoBa, €€ ocHOBHBIE
nonokeHust. CTPYKTypHBIE (OPMYIIBI OPraHUYECKUX BEIeCTB. | omMonorus, u3omMepus. XUMHUUYECKash CBSI3b B
OpPraHNYECKUX COeIMHEHUSAX — OIMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenue o kiraccuukay opraHMYecKuX BeecTB. HoMeHKIaTypa opraHMYeckuX COeIMHEHNN
(cucremarnyeckasl) ¥ TPUBHAIBbHBIE HA3BaHHS BAYKHEHILINX MPECTABUTENEH KJIacCOB OPraHUYECKHUX BEIIECTB.

OKcnepUMeHTANIbHBIE METOAbI M3y4eHHs BEUIECTB M WX IpEeBpaIleHUI: O3HAKOMIJIEHHE C 0o0pa3lamu
OpPraHMYECKUX BEIIECTB M MaTepualaMi Ha UX OCHOBE, MOJEIMPOBAHHME MOJIEKYJ OpPraHMYECKUX BEILECTB,
HaONIOJIeHUe M OIKMCaHWE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIIEHHIO OPraHUYECKHX BEIECTB IpU
HarpeBaHuy (IUIaBJIeHUE, O0YTIIMBaHUE U TOPEHHUE).

Yraesonoponst

AJIKaHBI: COCTaB U CTPOEHHME, FOMOJOTMYECKUM paa. MeTaH M 3TaH — NpOCTEHIINE IMPeNCTaBUTENN
QJIKaHOB: (PM3MYECKHE M XUMHUYECKHE CBOICTBAa (peakiMy 3aMelIeHHs M TOPeHHMs), HaAXOXKJEHUE B NPHUPOIIE,
MOJIy4Y€HUE U IPUMEHEHHE.

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psil. DTHIIEH U MPONUJICH — NPOCTeHIne MpeICTaBUTeNN
QJIKEHOB: (M3MYECKHE M XMMHUYECKHE CBOWCTBA (pEakiMW THUAPHPOBAHHUS, TAJIOTCHUPOBAHHS, THIpaTallHH,
OKHCJICHUS U NOJIMMEPU3alHH), TOTydeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MermnOyragueH-1,3: crpoeHue, BakKHEHIIME XHMHYECKHE CBOWCTBA
(peaxuust monumepusanuu). IlomydeHre CHHTETHYECKOTO KayuyKa U PE3HHBIL.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKMU psii. AIETHICH — I[POCTEHIIH
NpeCTaBUTEIb aJIKMHOB: COCTaB, CTPOSHHE, (PU3NUECKHUE M XUMHYECKHE CBOMCTBA (pPEeakUWH THIPUPOBAHUS,
raJlOreHUPOBaHMUs, THAPATALUY, TOPEHUST), TOTYIEHHE U IPUMEHEHHE.

Apensl. benson: cocras, cTpoeHue, pU3NUECKUE U XUMUYECKHE CBOMCTBA (PEaKUUH TaloreHUPOBaHMS U
HUTPOBaHU), MONyYeHHE U NpUMEHEHHe. Toayon: cocmas, cmpoenue, usuieckue U xumuyeckue ceolicmad
(peaxyuu 2anozenuposanus u HUMpPOBAHUs), NOJyYenue u npumeHnenue. TOKCHYHOCTb apeHOB. | eHeTHueckas
CBSI3b MEXJIy YTJIEBOIOPOAAMH, IPUHAUISKAIIMMHU K Pa3IMUHBIM KJIaccaM.

[IpuponHbie UCTOYHUKU YrIIeBOAOpoaoB. [IpuposHelii ra3 u nonyTHbie He(TsHbIe ra3del. Hedth u eé
npoucxoxaerue. CrocoOsl mepepaboTku HeTH: MEePEeroHka, KPeKHHr (TepMHYECKHH, KaTaTUTHYeCKHN),
nponus. [IpoaykTel nepepaboTku He)TH, X NPUMEHEHNE B IPOMBIIIICHHOCTH U B ObITy. KaMeHHBII yrons n
MIPOAYKTHI €To mepepaboTKH.

OKcHepUMEHTABHBIE METOABI M3Y4EHHs BELIECTB M MX MPEBPAINCHUIl: O3HAKOMJIEHHE C 00paslamu
IUTACTMAcCC, KayIyKOB U pe3HHBI, KoueKmu «HedTe» u « Yoy, MoaenMpoBaHue MOJIEKYI yIieBOAOPOIOB U
raJIoreHONPON3BOJHBIX, IPOBECHNE IPAKTUUCCKON PAOOTHI: TTOMyIEeHHE STUIICHA U U3YICHUE €T0 CBOHUCTB.

Pacuérnble 3a1a4m.

Berunciennst o ypaBHEHHIO XUMHYIECKOW peaknuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BEIIECTBA
WIN TPOAYKTa PEAaKIUH II0 W3BECTHBIM Macce, O00BEMY, KOIMYECTBY OJHOTO M3 HCXOAHBIX BELIECTB HIIH
MIPOAYKTOB PEAKIINH).

Kucnopoacoaep:kaunme oprannyecke coeMHeHMs!

[IpenenbHble OXHOATOMHBIE CHHPTHL. METAHON W 3TaHON: CTPOCHHE, (PU3NYECKHEe M XHMHYECKHE
CBOMCTBa (peakuuy ¢ aKTHBHBIMH METaJUIaMH, TaJOr€HOBOAOPOJAMHM, TOpEHHE), MpHMeHeHne. BomoponHbie
CBSI3M MEX/y MOJIEKYJIaMH cIUPTOB. JleficTBIE MeTaHOMa M ATAHOIA Ha OPTaHU3M YEIOBEKa.

MHOroaTOMHbIE CUPTHL. DTUIICHITIUKONb 1 TIHULEPUH: CTpOeHHE, (PU3NUECKe N XUMUIECKHE CBOWCTBA
(B3aMMoOJEHCTBHE CO IICNTOYHBIMH METAJIaMH, KauyeCTBEHHAasI peakiisd Ha MHOTOaTOMHbIE ciupThl). [lelicTBue
Ha OpraHu3M YesoBeka. [[piMeHeHre TIIHIepHHa U STHIICHTIIHKOIS.




@deHOM: CcTpOEHME MOJEKYJbl, (QHU3WYECKHE W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHona.
[Mpumenenne ¢eHona.

Anpnerunpl u kemonwsl. DopManpaerui, aleTanbAerua: CTpoeHne, pru3nyeckre 1 XUMUIEeCKHe CBOWCTBA
(peaxkumy OKHCIICHHS M BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKINH), TIOIydYeHHE U TIPHMEHEHHE.

OnIHOOCHOBHBIE IIpeZebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAas M YKCYCHasi KHCJIOTHI: CTPOEHHE,
¢usMyeckrue M XMMHYECKHME CBOWCTBA (CBOWCTBA, OOWIME MJIsl Kiacca KHCIOT, peakuus >TepuHUKanum),
noiydeHne M npuMeHeHne. CTeaprHOBas M OJIEMHOBAask KUCIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KUCIOT. MBIi1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, X MOIOIIEE ACHCTBHE.

CrnoxHble 3(UpBl KaK TNPOM3BOAHBIE KapOOHOBBIX KHCIOT. ['MApONMU3 CIOXKHBIX 3(QupoB. JKHpEL.
I'maponus xupos. [Ipumenenue xupoB. bronorndeckas posib KHUPOB.

VYraeBonsl: cocTas, KiaccuHKaIusl yriaeBonoB (MOHO-, IU- U ToiMcaxapupl). [1roko3a — npocTenimmii
MOHOCaxXapua: OCOOEHHOCTH CTPOSHHUSI MOJIEKYIbI, M3MYECKHE M XMMHUYECKHE CBOICTBa (B3aUMOJCHCTBHE C
runpokcunom Meau(ll), okucaeHrne aMMHauHBIM pacTBOpoM okcuzaa cepedpa(l), BoccraHoBIeHHE, OpOKEHHE
TJIIOKO3bI), HAXOXKJEHUE B MPUPOJIE, TpUMeHeHune, Ouonoruyeckas ponb. @ortocuHre3. OpyKTo3a Kak M30Mep
TJTIOKO3BI.

Kpaxman u nemnronosa kak npupoaHsle noinuMepsl. CTpoeHue KpaxMana v HeuTono3sl. Guzndeckue n
XMMHUYECKHE CBOMCTBA Kpaxmalia (THAPOSIU3, KaYeCTBEHHAsI PEaKIys C HOIOM).

OKcIiepUMeHTalbHbIE METO/Bl M3Y4YeHHs BELIECTB M UX IpPEBpAlleHHi: NpoBeleHHE, HAOIIOACHHE U
OIMMCAaHUE ACMOHCTPALMOHHBIX OIIBITOB: T'OPCHUEC CIIMPTOB, KAUYCCTBCHHBLIC PCAKIIMU OAHOATOMHBIX CIIMPTOB
(oxucnenue ortaHoma okcumoM wmeau(ll)), MHOroaTOMHBIX CcHHMPTOB (B3aMMOAEHCTBHE TIIMIEPHHA C
ruapokcugoM meau(ll)), aapaernaor (OKMCIIEHHE aMMUAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcumom
menu(ll), B3aumonelicTBue Kpaxmajia C HOJIOM), TPOBEIEHHE MPaKTHYECKOH padoThl: CBOMCTBA pacTBOpa
YKCYCHOH KUCJIOTBI.

Pacuérnble 3anaun.

Brruncnenus mo ypaBHEHUIO XUMHYECKOH peakiun (Macchl, 00bEMa, KOINYECTBa HCXOAHOTO BELIECTBA
WM TPOAYKTA PEaKIUM IO HM3BECTHBIM Macce, 00BEMY, KOIMYECTBY OIHOTO W3 HMCXOAHBIX BELIECTB HIIH
MIPOAYKTOB PEAKLIUH).

Aszotcozaeprkallye OpraHn4ecKre COeANHECHUSL.

AMMHOKHCIIOTBHI KaK aM(OTepHble OpraHudeckue coequHeHus. Dusudyeckue M XUMHUUYECKHE CBOWCTBA
aMHHOKHUCIIOT (Ha IpuMepe INUuuHa). buonoruueckoe 3Ha4eHHe aMUHOKUCIOT. [lenTunsl.

benku kak NpuUpoIHBIE BBICOKOMOJIEKYJISIpHbIE coeluHEHus. llepBuuHas, BTOpUYHAs M TPETUUHAS
CTPYKTYypa 0enkoB. XUMHUYECKUE CBOMCTBA OSITKOB: THAPOIN3, JEHATypalus, KaueCTBEHHBIE PEaKIMU Ha OeNKH.

OKcHepUMEHTAIbHbIE METO[bl M3YUEHHS BELIECTB M HX IPEBpalleHMi: HAOIIONCHHUE U OIHCaHHE
JEMOHCTPAaLMOHHBIX OIBITOB: ACHATYPALHs OSIKOB NP HarPEBaHUH, LIBETHBIE PEaKIUH OCIKOB.

BoicokoMoIeKyIsIpHBIE COeIHHEHHS

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOIMMEp, CTPYKTYpHOE
3BEHO, CTENEHb MOJIMMEpPHU3AIMH, CPEIOHAs MOJIeKylsipHas Macca. OCHOBHBIE METOIBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPHU3ALIS 1 TIOJIMKOHICHCAITHA.

OKcHepUMEeHTABHBIE METOAbI M3Y4EHHs BELIECTB M MX MPEBPAINCHUIl: O3HAKOMIJIEHHE C 00paslamu
MIPUPOJHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB.

MexnpeaMeTHbIE CBSA3H.

Peanmzanusi MeXNpeOIMETHBIX CBSI3€H TpM  W3YyYeHWH oOpraamdeckoir xmmuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIONb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAyJHBIX NOHATHH, TaK W MOHITHH,
SIBIISTFOILIXCS CHCTEMHBIMH TSI OTAETBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA.

OOmmue ecTeCTBEHHO-Hay4HBIC TOHATHS: SABJICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH, TCOPHS, AHAIM3,
CHHTE3, KJIaCCU(PUKAIWS, TIEPUOANIHOCTD, HAOMIOICHNE, U3MEPEHHE, SKCIIEPIMEHT, MOAEINPOBAHHE.

@dusnka: MaTepusi, FJHEPTUs, Macca, aToOM, JIEKTPOH, MOJIEKYJa, SHEPTeTHIECKHIl ypOBEHb, BEIIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PH3NIECKHE BETMUMHBI M ANHHIIBI UX U3MEPECHUSL.

Bronorus: knerka, oprannsm, Omoctepa, oOMEH BellecTB B OpraHu3Me, (HOTOCHHTE3, OMOIOrMYEcKH
aKTHBHBIC BemiecTBa (OeMKy, yriaeBOoAbl, KHUPbI, (PePMEHTHI).

I'eorpadwmsi: MuHEpaIbl, TOPHBIE TIOPOIBI, TOJIE3HBIE HCKOTIAEMBIE, TOIIIIMBO, PECYPCHI.



TexHomorus: NUIICBBIC  MPOAYKTBI, OCHOBBI pPAlMOHAJBHOIO INHWTAaHUA, MOKINUC CpPEACTBA,
JICKapCTBCHHBIC 1 KOCMETUYCCKHNE NTPEIIapaThbl, MAaTCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMUM

XuMUUECKUI 37eMeHT. AToM. Sapo artoma, HW30TONBI. ODJCKTPOHHAs 000J0YKa. DHEPreTUICCKUE
YPOBHH, MOMYPOBHU. ATOMHBIE OpOUTaNy, S-, P-, d- ameMenTbl. OcOOEHHOCTH pachpe/ieeHus 3JIEKTPOHOB IO
opOuTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPHOOB. DIIEKTPOHHASI KOH(PHUTYpaIisi AaTOMOB.

Ilepronuueckuii 3akoH u Ileprnoandeckas cucrema xumudeckux 3nemenToB JI. M. MenneneeBa. Cs3b
nepuoauueckoro 3akoHa u Ilepuomuueckoil cuctembl xuMmuyeckux odneMeHtoB J[. M. MengeneeBa c
COBPEMEHHOW TeOopHeH CTpPOeHHsS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHYECKHX 3JIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX U CIIOXKHBIX BELIECTB 110 IPYIIaM U MepuoiaM. 3HaueHHe epHOIMYeCKOro 3aKoHa B
Pa3BUTHH HayKU.

CrpoeHue BemiecTBa. XHMMHUYECKas CBs3b. BUABI XMMHMYECKOH CBsA3M (KOBaJCHTHAs HEMONSApHAas U
HOJISIpHAs], MOHHAs, MeTaJTndeckas). MexaHu3Mbl 00pa30BaHKs KOBaJICHTHON XUMUYECKON CB3H (OOMEHHBIN U
JIOHOPHO-aKIEeNTOpHbIH). Bomopoanas cBs3b. BaneHTHOCTh. DnekTpooTpuiatenbHOCTh. CTENeHb OKUCICHUS.
HMoHbl: KaTHOHBI U AHHOHBI.

BemrecTBa MOJNEKYISPHOTO M HEMOJEKYJISPHOIO CTPOCHHA. 3aKOH IOCTOSHCTBAa COCTaBa BEIIECTBA.
Tune! KpUCTAINIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[TousiTHe 0 AUCHEpPCHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE pacTBOphl. MaccoBast 10jIsl BEIIecTBa B
pactBope.

Krnaccudukanmss  HeopraHW4eckux coeiumHeHHMH. HoMmeHkiaTypa  HEOpPraHMYECKHMX  BEILIECTB.
I'eHeTnueckas CBsI3b HEOPIrAHUUECKUX BEIIECTB, NPUHAJICKAIMX K Pa3IUUHBIM KIIACCAM.

Xumunueckas peakuus. Kiaccudukanys XUMHYECKUX peakiuidi B HEOPraHMYEeCKOW M OpPraHMYecKOi
XMMHUH. 3aKOH COXPaHEHHUs] Macchl BEILECTB, 3aKOH COXPAHEHHs U IPEBPALLCHUS] SHEPTHM MPU XUMHUYECKUX
peaKLusIX.

CKopocTh peakiyy, €€ 3aBHCHMOCTh OT DPa3iIWyHbIX (DakTopoB. OOpaTHMBIC pEakUUH. XHMHYECKOe
paBHoBecue. DaKTOpbl, BIXAIOIIME HA COCTOSIHUE XUMUYecKOro pasHoBecus. [Ipunnun Jle HlaTtense.

Onexrponurnyeckas auccouuanys. CHnbHbIe M cla0ble 3MeKTponauThl. Cpelna BOXHBIX PAaCTBOPOB
BEIIIECTB: KUCTIast, HEUTpaabHas, EIOYHasl.

OKHCIUTENTHHO-BOCCTAHOBUTEBHBIE PEAKIINH.

OKCrieprMeHTAJIbHBIE METOABl M3Yy4EHHS BEIIECTB M MX IPEBPAIlCHUH: OEMOHCTpAaLUs TaOIHI
«Ilepuonuyeckas cuctema XuMuU4eckux aiaeMeHToB /. Y. MenzneneeBay, n3ydeHue Mozaeneil KpUCTaNIM4ECKUX
pemETOK, HAONIOAEHUE W ONHMCAHHE AEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OMBITOB (Pa3IOKCHHE NEPOKCHIA
BOJOpPOZAa B TPHCYTCTBHM KaTalM3aTopa, OMNPENENCHHE Cpeasl pPacTBOPOB BEIIECTB C  ITOMOIIBIO
YHUBEPCAJIBHOTO WHAWKATOpAa, PEaKIWH HOHHOTO OOMEHa), NpOBENEHHE NPaKTHIeCKOH paboTel «BimsHue
pa3IM4YHBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOH PEaKIIUI».

Pacuérnble 3a1a4m.

Pacuérsl Mo ypaBHEHUSM XUMHUYECKHUX PEAKLM, B TOM YHUCIE TEPMOXUMUUYECKUE PACUETHI, PACUETHI C
HCTIONIb30BAHHUEM TTOHATHS «MAcCOBasi 10Tl BEIIECTBAY.

Heopranunuyeckasi xumust

Hewmeramnel. [lonoxxenue HemerayuioB B Ilepuonnyeckoil cuctemMe Xumudeckux ayieMeHto [, .
MeHzeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB. PH3MUYECKHE CBOICTBA HEMETAIUIOB. AJUTOTPOITHS HEMETAJJIOB
(Ha mpuMepe KucIopoa, ceprl, hochopa u yriepoaa).

XWUMHUYECKUE CBOWCTBA BAKHEWIIMX HEMETAJUIOB (TaJlOTEHOB, Cephl, a30Ta, (ocdopa, yriepoma u
KPEMHHUS) ¥ UX COCMHEHNH (OKCHI0B, KHCIOPOACOACPKAIINX KHUCIIOT, BOJOPOAHBIX COSTUHEHUM).

[IpyMeHeHrEe BaXKHEHIINX HEMETAIIOB U UX COCTUHEHH.



Meramnel. ITlonoxenne MeramioB B Ilepuoanueckoil cucreme xumuueckux anemenroB . .
MenneneeBa. OcCOOCHHOCTH CTPOCHHUS 3JICKTPOHHBIX 00O0NOYEK aToMOB MeTauioB. OOmme (usmdeckue
cBoiicTBa MeTayyIoB. CIIaBbl METAIOB. DJIEKTPOXUMHUUECKUH psiJl HAPSHKEHUM METaJIOB.

XUMUYECKUE CBOWCTBA BAXKHEHUITMX METAUIOB (HATPWIHA, KalWid, KaJbIMH, MarHUH, aJFOMUAHWMA, ITHHK,
XpOM, KEJIe30, MEJIb) M MX COCTUHCHHUI.

OO6mrre criocoOBI MONTYYeHUS MeTauIoB. [IpuMeHeHe METaIIOB B OBITY M TEXHHUKE.

DKCHepUMEHTANIbHBIE METOBl U3YUEHHS BEIIECTB U UX MPEBPAIECHUA: U3ydeHHE KOJIEKIUU «MeTasuibl
U CIUIaBbD», OOpa3IOB HEMETAUIOB, PEIICHUE SKCICPUMCHTAIBHBIX 3a]ad, HAOIIOJCHUC W OIHCAHHE
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJICHCTBHEC THIPOKCHIA ATFOMHHHUS C PACTBOPAMH KHCIOT
U 1IeNiouei, KaYeCTBEHHbIE PEaKIIMK Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérhl Macchl BellecTBa WK 00bEMa ra3oB 10 U3BECTHOMY KOJMUYECTBY BEIECTBA, MAcCe HIH 00BEMY
OJTHOT'O M3 YYACTBYIOIIMX B PEAKIIMU BEIICCTB, pacu€Thl Macchl (00BhEMA, KOJIMYESCTBA BEIECTBA) MPOIYKTOB
peaKiuu, €CIIi OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA ¥ JKU3Hb

Ponb xuMuu B 00ECTIEUCHUU DKOJOTMUYCCKON, IHEPrETHYSCKONW W THUILNCBOW OC30MACHOCTH, Pa3BUTHH
MenuiuHbl. [IoHATHE 0 HayYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKIHUil.

[pencraBienus 06 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO IOJYYEHUs BaYKHEHIINX BEIIECTB.

UYenoBek B MUpPE BELIECTB M MaTEpUANIOB: Ba)KHEUIINE CTPOMUTENbHbIE MAaTepUaNbl, KOHCTPYKIIMOHHbBIE
MaTepualbl, Kpacku, CTEKJIO, KepaMuka, MaTepualbl ISl 3JIEKTPOHWKH, HaHOMaTepualbl, OpraHUYeCKHUe U
MUHEpaJIbHbIC YI0OPCHHUS.

XuMus W 370pOBbE€ UYENIOBEKA: MpaBWJIa UCIOJb30BAHHS JIEKAPCTBEHHBIX MPEMapaToB, IpaBuia
0€30acHOr0 UCIIOIH30BAHMS MPEMapPaToOB OLITOBON XUMHH B TTOBCEIHEBHON JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MEXIIpeIMETHBIX CBS3eH MpH HM3ydeHHH oOmieid M HeopraHndeckoil xummu B 11 kiacce
OCYLIECTBIISIETCSl Yepe3 MCIONb30BaHUE KaK OOIIMUX eCTECTBEHHO-HAYYHBIX TOHATHHA, TaK W MOHSITHM,
SIBJISFOLIMXCSI CHCTEMHBIMU JJIS1 OTJIENIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO IHKJIA.

OO1ime ecTecTBEHHO-HAYYHbIE MOHSTHS: HAay4HbIH ()aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTE3,
knaccudukays, NepuoIMYHOCTh, HAOIIOJICHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

Om3muKa: MaTepus, SHEPTHsA, Macca, aToM, AJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOII, PAAHUOAKTUBHOCTH,
MOJIEKYJIa, SHEPreTUIECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSTHHE BEIecTBa, (pu3nveckue
BEJIMYUHBI U SAUHUIIBI MX U3MEPEHHs, CKOPOCTb.

Buonorus: knerka, opraHusM, dSKocucTeMa, Onocepa, MaKpo- ¥ MHKPOIJIEMEHTbI, BUTAMUHBI, 00OMEH
BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE IOPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOILTHBO, PECYPCHI.

TexHomoruA: XUMHUYECKAsI IPOMBIIUIEHHOCTD, METAJLTYPIH, IPOM3BOJICTBO CTPOUTEIBHBIX MaTEPHAJIOB,
CEITbCKOX03SHCTBEHHOE TPOMU3BOACTBO, IMUIIEBAs MPOMBIIIICHHOCTh, (papMameBTUUECKasi MPOMBIIUICHHOCTD,
MIPOM3BOJCTBO KOCMETHYECKHX MPEnapaToB, MPOU3BOICTBO KOHCTPYKIMOHHBIX MATEPHANIOB, SJICKTPOHHAS
MIPOMBINIICHHOCTD, HAHOTEXHOJIOTHH.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHWA K pE3yJIbTaTaM OCBOCHHS OOYJaONIMMHUCS TIPOrpamMM
cpenHero o0mero oopa3oBaHUsl (JIMYHOCTHBIM, METAaNpeIMETHBIM W TpeaMeTHbIM). HaydHo-meTommdyeckoi
OCHOBOW 7151 pa3pabOTKH IUIaHMPYEMBIX PE3YJIbTATOB OCBOCHUS NPOTPaMM CPEAHEro OOIIero oOpa3oBaHMS
SIBIISIETCS] CHCTEMHO-/1ETEIIbHOCTHBIH MOAX 0.



B cooTBeTCcTBUEM C CHCTEMHO-NEATCITHHOCTHBEIM IOAXOAOM B CTPYKTYpPE JHYHOCTHBIX PE3YIIETaTOB
OCBOCHHS TpeaMera «XWMHUsS» Ha YpOBHE CpEOHEro oO0IIero o0pa30BaHUS BBIACICHBI  CIEIYIOIIHE
COCTaBJIAIOIIHE:

OCO3HAaHUE O0YJAIOIUMIUCS POCCUHUCKON TPakIaHCKOH HICHTUYHOCTH — FOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIEHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYME MOTUBAIMU K 00YYCHUIO;

[IeJICHATIPABJICHHOE PA3BUTUC BHYTPEHHUX YOCKICHUIH JTHMYHOCTH HAa OCHOBE KITFOYEBBIX IICHHOCTCH U
HCTOPUICCKUX TPAIUIH 0a30BOM HAYKH XMMUWY;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATCIIEHOCTH IICHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAMHU, MPHUCYIIAMH IEJIOCTHON CHCTEME XHMHYICCKOTO 00pa30BaHuS;

HAJIMYME TPABOCO3HAHUS SKOJOTHUCCKOW KYJbTYPhl W CIIOCOOHOCTH CTaBUTh LEIH M CTPOUTH
JKU3HEHHBIE TIIaHbI.

JIMYHOCTHBIC pE3yAbTATHI OCBOCHUS TpeaMeTa «XUMHsS» JOCTUTAIOTCS B CAWHCTBE YYeOHOH U
BOCIIUTATEIbHON JICATENBHOCTH B COOTBETCTBHHM C T'yMaHHCTHYCCKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-
HPAaBCTBEHHBIMH IICHHOCTSIMH W HUJI€ATAMH POCCHUHCKOr0 TPaKJaHCKOro OOIIEeCTBA, MPUHITHIMH B OOIICCTBE
HOpPMaMH H TIPAaBUJIAMHU TIOBEICHHS, CIOCOOCTBYIOIIMMHK TIPOLIECCAM CaMOIMO3HAHUSA, CAMOPA3BHUTHUS W
HpaBCTBCHHOFO CTAHOBJICHHUS JUYHOCTHU 06yanOU.H/IXCH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS IpeAMeTa «XUMHSD» OTPaKAIT CHOPMHUPOBAHHOCTH OIBITA
NO3HABATENILHOH U MPAKTHYECKOW AEATEIbHOCTH OOYYAIOIIMXCS M0 pealu3alii NPUHATHIX B 00IIecTBE
HCHHOCTeﬁ, B TOM YUCJIC B 4ACTH:

1) rpasknaHCcKOro BOCIIUTAHMA:

OCO3HAaHUA O6y'-IaIOLHI/IMI/IC$I CBOHUX KOHCTI/ITyLII/IOHHI)IX npaB u O6$[33HHOCTCI>1, yBa)KeHI/IH K 3a1<0Hy u
NPaBONOPSAKY;

NPEACTaBICHUS O COLATIBFHBIX HOPMaxX U MPaBHIaX MEKIMIHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTU K COBMECTHOI TBOPUYECKOW NEATEIBHOCTH NPU CO3JaHUHM yIEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX U [T03HABATENbHBIX 337124, BHIIOIIHEHUH XUMUUECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY U apryMEHTBI APYIHX IPH aHAIN3Ee
Pa3IMYHBIX BUJIOB YUEOHOM AEATEIBHOCTH;

2) N1aTPHOTHYECKOI0 BOCTIUTAHMSA .

LIEHHOCTHOT'O OTHOIIEHHSI K HCTOPUIECKOMY U HAYYHOMY HACJIEAHUIO OT€YECTBEHHON XUMMUM;

YBa)KEHUsI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPHH U MPAKTUUECKOTrO IIPUMEHEHUS] XUMUH, OCO3HAHHMS
TOTO, YTO JOCTIIKEHHUS! HAYKH €CTh PE3YJbTAT JJIMTEIbHBIX HAONIOJCHHUH, KPOIOTIMBBIX IKCIEPUMEHTAIBHBIX
MIOVCKOB, TIOCTOSTHHOT'O TPYZa YYEHBIX U MPAKTHKOB,;

WHTEpeca W II03HABATENbHBIX MOTHUBOB B IOJIYYEHHWH M MOCIEAYIOIEM aHanu3e uH(opmanuu o
MIEPEAOBBIX TOCTH)KEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, ITUIECKOTO ITOBEICHII,

CIIOCOOHOCTH OICHHWBATh CHTYAIlHH, CBSI3aHHBIE C XUMUUECKAMU SBICHUSMI, U IPUHAMATh OCO3HAHHEBIE
peIIeHns], OPUEHTUPYSICH HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHWBATH CBOE IOBEICHHE M IMOCTYIIKM CBOMX TOBAPHIICH C MO3HINI HPABCTBEHHBIX
MIPaBOBBIX HOPM M OCO3HAHHE MOCIEACTBHI 3THX MOCTYIKOB;

4) popMupoBaHUs KyJIbTYPHI 310POBbS:

TMOHUMAHUS [EHHOCTEH 30pOBOr0 W 0e30macHOro oOpasza XH3HH, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3HYECKOMY U TICHXMUECKOMY 3/I0POBBIO;

coONoIeHnsT TIpaBUiI 0€30IMacHOro OOpaIIeHus C BEIIeCTBAMHU B OBITY, ITOBCEIHEBHON JKHU3HU H B
TPYAOBOU JESTENBHOCTH;

MMOHUMAHUS IIEHHOCTH TPaBWI HWHIVBHIYATHHOTO M KOJUICKTUBHOTO O€30MacHOro IOBENSHHUS B
CUTYaIUAX, YTPOXKAFOIINX 3JOPOBBIO M KU3HU JIOCH;

OCO3HAHUS TOCNIEACTBHH W HENPUATUS BPEOHBIX NPUBBIUCK (YIIOTPEOICHUS aKOTOINSI, HAPKOTHUKOB,
KypeHus);

5) TpyaoBOro BociMTAHUS:



KOMMYHUKATUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENLCKON IesSTeNbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUYECKOHN U APYIUX BUAAX JESATENBHOCTH;

YCTAaHOBKM Ha aKTWBHOE YJacTHE B PEIICHWH INMPAaKTHUECKHX 3a/a4 COIMAIBHON HaIpaBJIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K IPAKTUYECKOMY H3Yy4YEHHUIO NpOoQeccHil pa3juyHOro poja, B TOM 4YHCIE€ Ha OCHOBE
MIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHH;

YBa)KEHUS K TPYAY, JIOAAM TpyJa U pe3ylbTaTaM TPYLOBOH AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHAYAJIBHOH TPaeKTOpUHU 00pa3oBaHus, Oyayluei npodeccun
W peayu3alyy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YIETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH,
WHTEPECOB U MOTpeOHOCTEH 0011IecTBa;

6) 3K0JIOrHYeCKOro BOCIIMTAHMS :

9KOJIOTMYECKH 11EJIeCO00pa3HOro OTHOIICHUS K TMPHUPOJE, KaK MCTOYHHKY CYIECTBOBAaHHS JKH3HHM Ha
3emuite;

TIOHMMAaHHMsI TNI00AJIBLHOI0 XapaKTepa SKOJOTMUeCKUX MpoOieM, BIUSHUS SIKOHOMHYECKHX MPOIIECCOB Ha
COCTOSTHUE TIPUPOTHON U COLIMATBHON CPEIBI;

OCO3HAHMSI HEOOXOJMMOCTH HCIOJB30BAaHMS JOCTMIKEHHMH XHMHUHM JUIS  PEICHHsS  BOIPOCOB
PaIMOHATIBHOTO IPHPO/IOTIONIB30BAHMUS;

AKTUBHOTO HENPUSTHA JACWCTBUM, INPUHOCALIUMX BPEN OKPYKAIOLIEH IPUPONHOM Cpele, yMEHMs
IMPpOrHo3nupoBaTh HC6J’IaFOHpI/I$ITHbIe 9KOJIOTHYCCKHEC HOCICACTBUSA MpECAITPUHUMAEMBIX HeﬁCTBHﬁ u
NpeAOoTBpalIaTh UX;

HaJInyusA Ppas3sBUTOTO SKOJIOIMYCCKOI'0 MbIIIJICHUAA, 9KOJIOTUYECKOM KYJbTYpPBI, OIIbITa ACATCIbHOCTHU
9KOJIOTHYECKOM HaIrpaBJICHHOCTH, YMCHUSI PYKOBOJACTBOBATLCA MMHU B HO3HaBaTCJ’IBHOﬁ, KOMMyHI/IKaTI/IBHOI‘/II n
COLMAJIbHOW TIPaKTHKE, CIOCOOHOCTH U YMEHUsI aKTHBHO IIPOTHBOCTOSTh HJIEOJIOTHH XeMO(poOuu;

7) HEeHHOCTH HAYYHOT0 NO3HAHUS:

chopMHUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
00I1IECTBEHHOW TIPaKTHKH;

HNOHUMAaHMA CHeUM(UKM XUMHH KaK HAyKH, OCO3HaHUSA €€ ponu B (OPMHUPOBAHHMH PAIMOHAIBLHOTO
HAy4YHOT'O MBIIIIEHHS, CO3aHUH LIEIOCTHOTO MPECTaBICHUs 00 OKPYKAIOIEM MHUpPE KaK O €UHCTBE NPHUPO/IBI
U YENOBEKa, B IO3HAHUM INPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHWH MpoOJIeM COXpaHEHHs IPHPOAHOTO
paBHOBECHS;

yOSKAEHHOCTU B 0CO0O0I 3HAUMMOCTH XMMUH JIJIsl COBPEMEHHOW LUBIIM3ALUK: B €€ T'yMaHUCTHYECKON
HAIPaBJICHHOCTH M BaXHOH POJM B CO3JAaHWHM HOBOW 0a3bl MaTepHAalbHOHW KyIbTYpbI, PELIEHHH II00albHBIX
npo0JieM YCTOHYMBOrO Pa3BHTHS 4YEIOBEUYECTBA — CHIPHEBOW, YHEPTETUUECKOM, MHUIIEBOH M HKOIOTHYECKOM
0€30I1aCHOCTH, B Pa3BUTHU MEAULMHBI, 0OECIICYCHUH YCIOBUH YCIIEIIHOrO TPYAA M SKOJIOTHIECKH KOM(OPTHOM
KH3HH Ka)KAO0T0 WieHa O0IIecTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: IOHMMAaHMs CYIIHOCTH METOMOB IIO3HAHMS, HCIIOIb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh IOMydaeMble 3HAHUS AJIsI aHATHM3a U OOBSCHEHHS SIBICHUI
OKPYXAIOIIEro MHpa M MPOHCXOMIININX B HEM HM3MEHEHHH, YMEHHs JenaTh OOOCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX (h)aKTOB M MMEFOLINXCS JaHHBIX C LEJIbIO TOyIeHHUs JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIIOIb30BaTh XUMHUUECKUE 3HAHUS ISl PELICHH NPOOJIEeM B PEasIbHBIX
KHU3HEHHBIX CUTYaLlMsIX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENILCKON IESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K AKTHBHOMY
TIOTYYEHHIO HOBBIX 3HAHMH 110 XUMHUH B COOTBETCTBHH C )KNW3HEHHBIMH OTPEOHOCTAMUY;

WHTEpeca K 0COOEHHOCTSIM TPpy/Aa B Pa3NIHBIX cpepax mpohecCHOHaTbHOM e TeTbHOCTH.
METANPEJIMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIE pe3ylIbTaThl OCBOSHHS Y4eOHOro mpeaMera «XUMHS» Ha yPOBHE CPETHEro OOIIEero
00pa3oBaHMsI BKIIFOUAIOT:

3HaYUMBIE IS (opMUpPOBAaHUS  MHPOBO33PEHHS 00ydJaromuxcst  MEXIUCIUIUTMHAPHBIC
(MeXTpeaMeTHbIE) OOLICHAYYHBIE MTOHATHS, OTPAXKAIOIINE IETIOCTHOCTh HAYIHOH KapTHHBI MHPA M CIICHUPHUKY



METO/IOB TTO3HAHMUS, UCTIONIL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, SHEPTHs, SABJICHHE, MPOLECC,
chcTeMa, Hay4dHBIH (DaKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHs, HCCIe0BaHNe, HaOM0IeH e,
H3MepeHune, HKCIIEPUMEHT U IpyTHe);

YHUBEpCaJbHbIE yueOHBbIe JedcTBUS  (TTO3HABaTeJbHBIE, KOMMYHHKATHBHBIE, DETYISTHBHBIE),
obecrieunBarone  (GOpMUpoBaHHE  (DYHKIIMOHAJIBHOW TPAaMOTHOCTH W COLMANBHOH  KOMIIETCHIMH
00yJaroIUXCs;

CIIOCOOHOCTH O0YYaIOIMIMXCSl HCIONB30BaTh OCBOCHHBIE MEXIUCUHILIMHAPHBIE, MHPOBO33PEHYECKHE
3HaHMS ¥ YHUBEPCAJIbHbIC YUeOHbIE IEHCTBHS B TIO3HABATEIILHON M COLMAIBHON TIPaKTHKE.

MeranpenMeTHble pe3yJIbTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCAJIHHBIMU Y4EOHBIMH MO3HABATEILHBIMH,
KOMMYHUKATUBHBIMH M PETYIISITABHBIMU JIEHCTBHSMHU.

OBjageHne yHUBEPCATbHBIMH YUeOHBIMH NO3HABATEIbLHBIMH AeHCTBUSIMH:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBUS:

CaMOCTOSITEIBHO (POPMYITUPOBATH U aKTYaIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEICNATh 1IeJM JEATENBHOCTH, 3a/aBasl MapamMeTpbl M KPUTEPHUH WX JOCTWKEHHS, COOTHOCHTH
PEe3yNbTAThI AEATEIBHOCTH C MIOCTABJICHHBIMH LIEIISIMH;

UCTIOIb30BaTh IPU OCBOSHHWM 3HAHWI NMPHEMBI JIOTHYECKOTO MBINUICHUS] — BBIICISATH XapaKTepHbBIC
IMpU3HAKHU MOHATHU U YCTaHaBJIMBAaTh WX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIUE TMOHATUA TS
00BSCHEHUS OTACIbHBIX (PAKTOB U SBJICHHIA;

BLI6I/IpaTB OCHOBAHU U KPUTECPUU IJIL Knaccndmxauym BCIICCTB U XUMHNYCCKHUX peakum‘/i;

yCTaHaBJIMBATb NPUINHHO-CJIEACTBEHHBIC CBA3U MCKIAY U3YIaE€MBIMU SIBJICHUSAMMU;

CTPOUTH JIOTUYECKHUE PaACCYKACHUA (I/IH}]yKTI/IBHbIe, JACAYKTUBHBIC, TI0 aHaHOFI/II/I), BBISBJISATH
3aKOHOMEPHOCTH U IMPOTUBOPECYHUA B paCCMaTPUBAECMBIX ABJICHUAX, d)OpMyJ'II/IpOBaTI) BBIBO/JIbI U 3aKJIFOYCHUA,

IPpUMEHATL B IPOLECCE IO3HAHHA, HCIIOJIB3YEMbIE B XHMHH CHMBOJIMYECKHC (3HaKOBBIe) MOJICIIH,
peoOpa3oBEIBATH MOACIBHBIE IPEACTABICHNS — XUMHYECKHH 3HAK (CHMBOI) dJIEMEHTa, XUMHUYECKas GpopMmyia,
YpaBHEHHE XHMHYECKOH pEakIMHM — MpPU pPEHICHUH Y4YeOHBIX I103HABAaTEIbHBIX M NPAKTUYECKHX 3ajad,
MIPUMEHATh HA3BaHHBIE MOJICIbHBIE IPECTABICHUS IJIsI BBIABICHHMS XapaKTEPHBIX IPU3HAKOB H3ydaeMbIX
BEIIECTB U XMMUYECKHUX PEAKIIHH.

2) 6a3oBbIe HCcIe0BaTeIbCKHE AeiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O TO3HAHMS BELIECTB U XUMHUUECKUX PEaKIMH;

(dopMymHpoBaTE LENM W 3aJayd HCCICHOBAHMS, HCIIOIB30BATH IIOCTaBJICHHBIE M CAMOCTOSTEIBHO
c(opMyIHpOBaHHbIE BOIPOCH B KAYeCTBE MHCTPYMEHTA MO3HAHKUA U OCHOBBI Ul ()OPMHUPOBAHHS TMIIOTE3HI 110
IIPOBEPKE MPAaBUIILHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

BJIQJICTh HaBBIKAMM CaMOCTOSATENBHOTO ITAHUPOBAHUS WM TNPOBEICHUS YYCHHYECKUX SKCIIEPUMEHTOB,
COBEPLICHCTBOBATh YMEHHUS HAOMIONATh 33 XOIOM IPOIecca, CaMOCTOATENBHO IIPOTHO3UPOBATh €r0 Pe3ysbTar,
(opMynmupoBaTh 0000LIEHHS U BBIBOABI OTHOCUTEIBFHO JOCTOBEPHOCTH PE3YIBTATOB UCCIIEI0BAHHUS, COCTABIISATh
000CHOBaHHBIN OTYET O MPOJIEIAaHHOI paboTe;

MpUOOpETaTh ONBIT YYEHWYECKOH MCCIEAOBATENECKON M TPOSKTHOHW JNEATEIbHOCTH, TPOSIBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTENBHOMY IIOMCKY METOJOB pELIEHUs MPAaKTHYECKUX 3ajad,
MIPUMEHECHHUIO Pa3IMIHBIX METOOB TTO3HAHUSL.

3) pa6ora ¢ uHpopmManueii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHMKAX HMHPOpMamuy (HAy4HO-TIOMYJSIpHAS —JIHTEpaTypa
XMMHYECKOTO COJEPKaHMs, CIPaBOYHbIE MOCOOMsA, pecypchl MHTepHETa), aHaNIM3MPOBATH HHGOPMAIHIO
Pa3IMYHBIX BUIOB U (JOPM MPECTABIICHNS, KDUTHUECKN OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

(opMynHpoBaTh 3ampochkl W MPUMEHSATH Pa3IMYHBIE METOABI NMPH IMOWCKE W OTOOpe HMH(OpPMAINH,
HEOoOXOANMOH 1JIs BBITIOMTHEHHUS YIeOHBIX 3a7a4 ONPEAETEHHOTO THIIA;

MIPUOOpETaTh OIMBIT HCHOJIB30BAHUS WH(OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH W Pa3IMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OpMy MpencraBiieHus HH(popMmaimm (CXeMbl, Tpadukw,
JMarpaMMBbl, TaOJIHUIBI, PUCYHKH W APYTHE);



WCIIONIb30BaTh HAYYHBIH SI3BIK B KadyecTBE CpeAcTBAa MNpU paboTe ¢ XUMHYECKOH WHQOpMaImein:
TIPUMEHATHh MEXIpeaAMeTHbIE ((PU3NUecKre W MaTeMaTHYecKue) 3HaKH M CHMBOJIBI, JOPMYIIbI, aOOpeBHaTypHI,
HOMEHKJIATYPY;

WCIIONIB30BAaTh U MPE0OPA30BHIBATH 3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATIISJHOCTH.

OgJ1aieHNe YHUBEPCAJIBLHBIMM KOMMYHMKATHBHBIMH ICHCTBUAMM:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOM TEMBI B XOJ€ HAajora W/WiIN JTUCKYCCUH, BBICKa3bIBaTh
uzeu, (GopMyIHpPOBATH CBOM MPEIOKEHHSI OTHOCUTENBEHO BBITIOIHEHNS TIPEUIOKEHHOHN 3a/1a4H;

BBICTYTIATh C MIPE3eHTAaIMeN Pe3yIbTaTOB IO3HABATENBHOM 1€ATEIbHOCTH, MOTYYEHHBIX CAaMOCTOSITEIBHO
WJIN COBMECTHO CO CBEPCTHHUKAMH IPY BBIMOJHEHHH XMMHYECKOTO 3KCIIEPUMEHTa, MPaKTHYeCKOW paboThI Mo
WCCIIEIOBAaHHIO CBOIMCTB M3y4aeMBIX BEIIECTB, pealn3alliy y4eOHOro mpoekta 1 (popMyIupoBaTh BHIBOIBI IO
pe3ynbTataM TNpOBENEHHBIX HCCIEIOBAaHMN IMyTEM COINIACOBAHMS TO3WIMH B XOAE OOCYKIEHUs U oOMeHa
MHEHUSIMH.

OgJ1aieHNe YHUBEPCAJLHBIMH PeryJsiTHBHBIMHU JIHCTBUSIMU:

CaMOCTOSITENIbHO IIAHUPOBATh M OCYIIECTBIATH CBOKO NMO3HABATENbHYIO NESTEIBHOCTh, ONpenenss eé
LeT M 3a/1a4d, KOHTPOIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH IpeUlaraeMblil ajiropuTM
JICUCTBUH TIPH BHINOJTHEHUH YUeOHBIX U UCCIIEA0BATENbCKUX 3a/iay, BEIOMpaTh Hanboee 3¢ GeKTUBHBIN criocod
UX PEUICHHUS C Y4ETOM IOITY4EHHs HOBBIX 3HAHUH O BEIECTBAX M XMMHUYECKUX PEaKIIMsIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JIeITENbHOCTH Ha OCHOBE CAaMOAHAJIN3a U CAaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

IIpeameTHsble pe3ynbTaThl 0OCBOCHHS Kypca «OpraHndeckast XUMUsD» OTPasKaroT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUHA O XUMHYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XUMHH B NO3HAHUHM SIBICHUH NPUPOABI, B (OPMHUPOBAHMH MBIIUICHHS U KYJIbTYPBI JIHUYHOCTH, €€
(YHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOAMMOM Il peIIeHHMs NPAKTHYECKUX 3aJad W DKOJOTHYECKH
00OCHOBaHHOT'O OTHOLIEHUS K CBOEMY 3[J0pPOBbIO U IIPUPOIHON Cpere;

BIaJCHUE CHCTEMOM XHMUYECKMX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIOJAralollie IOHITUSA
(XUMHUYECKMH  3JIEMEHT, aToM,  OJJIeKTpOHHas  oOONOYKa  aTroMa,  MOJIEKyla,  BaJCHTHOCTb,
3NIEKTPOOTPULIATEIBHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpamEHHas1), MOJb,
MOJSIpHas Macca, MOJAPHBIH OOBEM, YITIEpOIHBIN cKeleT, (yHKIHMOHAJbHAs TPYINA, paguKal, H30MepHs,
H30Mephl, T'OMOJIOTHYECKUI psii, TOMOJOIH, YITIEBOAOPOJIBI, KHCIOPOJL M a30TCOJCp)KAIIUE COETUHEHMUS,
MOHOMEp, TOJMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEJUHEHMs); TEOPUM M 3aKOHBI (Teopus
CTpOeHHs opraHuueckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHUs] MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI A3bIK XMMUH; MHPOBO33PEHUECKUE 3HAHUS, JISKAIIUE B OCHOBE MOHMMAaHHSA MPUYMHHOCTU U
CHCTEMHOCTH XHMHYECKHX SBJICHUH, (DaKTOJIOTHMYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, IONYYCHUH U
0€30MacCHOM HCIIOJIb30BAaHUN Ba)KHEWIINX OPraHWYECKUX BEIIECTB B OBITY M IMPAKTHUECKOH IEATENTbHOCTH
YeJI0BEKa;

c(OpMHPOBAaHHOCTE yMEHUH BBIABIATh XapaKTepHbIC IIPU3HAKK TIOHATHH, YCTAaHABIMBATh UX
B3aMMOCBSI3b, HCIIONB30BATh COOTBETCTBYIOLINE MOHSATHS NMPH OIMMCAHUM COCTaBa, CTPOCHHS U IPEBpAIICHUI
OpraHUYECKUX COEIUHEHUI;

c(OpMHPOBAHHOCTh YMEHHH HCHONB30BaTh XUMHUYECKYIO CHMBOJIHKY ULl COCTaBJICHHS MOJICKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHOW) (OopMyn OpraHWYECKHX BEIISCTB W YPAaBHECHHH XUMHYECKHX
peaKnuii, M3roTaBINBATh MOJEIM MOJIEKYT OPTraHWYECKHX BEIIECTB Ul WIUTIOCTPALNHM MX XMMHYECKOrO0 H
MIPOCTPAHCTBEHHOI'O CTPOCHHUST;

c(OpMHPOBAHHOCTh YMEHMI yCTaHABJIMBATh NMPHHAUICKHOCTh W3YyIEHHBIX OPTaHMYECKHX BEIUIECTB IO
UX COCTaBy M CTPOCHHIO K ONPENeNEHHOMY KIIacCy/Tpymie COEAWHEHWH (YriaeBOmOpOABl, KHCIOPOA U
a30TCO/IepKAIIFe COeTMHEHNS, BBICOKOMOJIEKYIISIPHBIE COSTUHEHMS), TaBaTh MM Ha3BaHMS I10 CHCTEMAaTHIECKOH
Homenkinarype (IUPAC), a takxke mpuBOOWTH TPHUBUAJIbHBIE HAa3BaHHUS OTIEIBHBIX OPraHHMYECKHX BEIECTB
(9THIEH, NPONHIICH, alleTHIICH, STHICHIJINKONIb, TINIEPHH, (eHoN, (OpMaNTbACTU/, alleTAIbACTH, MypaBbUHAS



KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAash KHCJIOTA, CTEapHHOBAs KHCIIOTa, TJIOKO3a, (DpyKTO3a, Kpaxmal,
IEJLTIOII03a, TITHIUH);

CcOpPMHUPOBAHHOCTh YMEHHS ONpPENENATh BUIBl XUMHYECKOH CBSI3M B OPraHUYECKUX COCTMHEHHIX
(omuHApHBIE M KPATHBIE);

Cc(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH IMOJOKEHUSI TEOPHH CTPOSHMSI OpraHMYEeCcKuX BemecTB A. M.
BytnepoBa 11t 0ObSICHEHUsI 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHUS
MAacCChI BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepPHU30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUYECKHE CBOWCTBA
TUIAYHBIX TIPECTAaBUTENEH DPAa3JIMYHBIX KJIACCOB OPTaHMYECKMX BEIIECTB (METaH, 3TaH, STWIEH, MPOIWIICH,
aneTwieH, OyragueH-1,3, mernnOyraauen-1,3, OeH30l, METaHON, 3TaHOJ, TWIECHIIINKONb, TIHIEPHH, (EeHoI,
areTanbJIeruj, MypaBbiHas U YKCyCHasl KHCIOTBI, TIIFOKO03a, KpaxMal, LeJIII03a, aMUHOYKCYCHAsI KUCIIOTa),
WJUTIOCTPUPOBATH T€HETUYECKYIO CBSA3b MEXKAY HUMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUECKUX PEaKIUH ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIT;

COPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOYHUKH  YIJICBOJOPOIHOTIO  CBHIpbsl  (HE(Th,
TIPUPOHBIH a3, Yroiib), CIIOCOOBI MX MepepaboTKX 1 MPAKTHYECKOE IPUMEHEHUE MPOTYKTOB MepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHHI NPOBOAUTH BBIYHMCIICHUS 110 XMMHUUYECKUM YpaBHEHHUsSIM (Macchl, o0béMa,
KOJIMUECTBA MCXOIHOI'O BEIIEeCTBAa MM MPOIYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY OIHOIO
U3 UCXOJHBIX BEIIECTB MU MPOAYKTOB PEAKIN);

c(OpMHUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOI 3HAHMH 00 OCHOBHBIX METOAaX HAYYHOTO MO3HAHWUS,
UCTIONBb3yeMbIX B XHMHHM TpPU H3YyYCHUHM BEIIECTB M XUMHYECKUX sBIIeHHH (HaOlltofeHue, H3MepeHwHe,
SKCHEPUMEHT, MOJIEIIUPOBAHME), UCIONB30BaTh CHCTEMHBIE XMMHYECKHE 3HAHUS Ui MPHHATHS PELICHUH B
KOHKPETHBIX KM3HEHHBIX CUTYAI[UsIX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUI COOMIOATH TIpaBHiIa TOJb30BAHNS XUMHUYECKOW MOCYI0M 1 1a00paTOPHBIM
o0opy/loBaHMEM, a TaKKe IpaBuWia OOpalieHHs C BELIECTBAMH B COOTBETCTBUUM C WHCTPYKLIHUSIMH MO
BBINOJHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

cOpMHUPOBAHHOCTh YMEHHWH IUIAHUPOBATh M BBIMOJNHATH XMMHUYECKUH JKCIEPUMEHT (IpeBpallieHUs
OpraHUYECKUX BEIIECTB IIPM HArPEeBaHUM, IIOJYYEHUE 3TWIEHA M M3Y4YCHHE €r0 CBOMCTB, KaueCTBEHHbBIC
peaKkuuy OpraHMYeCKUX BEIECTB, JEHATypalus OCJIKOB NPU HArpeBaHUM, IIBETHBIE peakiuu OEIKOB) B
COOTBETCTBMHM C MpPaBWIIAMH TEXHHKHM 0€30MacHOCTH NpU OOpalleHWH C BEIIeCTBAMH M J1abOpPaTOPHBIM
000py/IOBaHUEM, TIPEJCTABNIATh PE3yNbTaThl XUMHYECKOro O3KcIepuMeHTa B (opMe 3amuch ypaBHEHH
COOTBETCTBYIOIINX Peakiuii 1 GOPMYIUPOBATH BBIBOJIBI HA OCHOBE dTHX PE3YJbTATOB;

c(OpMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIN3UPOBATH XUMHUYECKYIO WH(OpMALIUIO, MMOTYy4aeMy0 U3
Pa3HbIX HCTOYHHUKOB (CcpeacTBa MaccoBoi HHGopmanuu, MHTepHET 1 Apyrux);

cOpMHUPOBAHHOCTh YMEHUI COOJIOAATH MPABHIIA SKOJIOTHYECKH 1L[EJIECO00Pa3HOro MOBEIEHHS B OBITY U
TPYAOBOU JESTENBHOCTH B LIETSAX COXPAHEHUS CBOETO 310POBbs U OKPYXKaIOLIe MPUPOAHON Cpelbl, 0CO3HABATh
OMACHOCTh BO3JEHCTBUSL HA JKUBBIE OPraHU3MBbl OIPENENEHHBIX OPraHMYECKUX BEILUECTB, IOHMMAs CMBICI
mokazatens [IJIK, moscHATE Ha mpUMepax CHIOCOOBl YMEHBIIEHHS M TPEJOTBPAICHHUS WX BPETHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

UIA OOY4JalOMMXCS C OrpaHMYEHHBIMH BO3MOXHOCTSMH 3/I0POBBS: YMEHHE TNPHMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/AaX NIO3HAHUS BELIECTB M XUMUYECKUX SIBJICHUIL;

JUIA CIIETBIX W CIA0OBUIAMIMX OOYYAIOMIMXCSA: yYMEHHE HCIIONB30BATH PENbe()HO-TOUCTHYIO CHCTEMY
o6o3HaueHuit JI. Bpaiisst 1uist 3arucn XUMUIECKHX POpMYIL.

11 KJIACC

[IpeamerHbIe pe3ynbTaThl OCBOCHHS Kypca «O0mIast 1 HeopraHUJIecKast XUMUsD) OTPaKaloT:

c(OpMHUPOBAHHOCTh TPEACTABICHUN: O XMMHYECKOH COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpA, PO XMMHUH B TO3HAHWHN SIBJICHWH NPUPOJBI, B (POPMUPOBAHMN MBIIIICHUS W KYJIbTYPBI JMIHOCTH, €&
(YHKIIMOHATGHONH T'PaMOTHOCTH, HEOOXOAMMOM JIsi pelIeHWs TPaKTUYeCKWX 3aJad M HKOJIOTHYECKH
00OCHOBaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M IPUPOIHOH Cpese;



BIIQJICHUE CHUCTEMOM XMMUYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJNArarolve MOHATHS
(XMMHUYECKHH 3JIEMEHT, aToM, W30TOom, S-, P-, O- 3NIEeKTpOHHbIE OpOWUTANM aTOMOB, WOH, MOJEKYJa, MOIb,
MOJSIDHBI  00BEM, BaJICHTHOCTB, 3JIEKTPOOTPULATEIBHOCTb, CTETICHb OKHCICHHUS, XHUMHYEcKas CBS3b
(KOBaJIeHTHas, HOHHAS, METAJUIMYECKasi, BOIOPOIHAS), KPUCTAITMYECKas pelIEéTKa, THUITHI XUMHUUECKUX PEeaKIHi,
pacTBOp, 3JEKTPOJIMTHI, HEUIEKTPOIUTHI, IEKTPOJIUTHUECKAs TUCCOLMAIMS, OKUCIUTENh, BOCCTAHOBUTED,
CKOpPOCTh XMMHYECKOH peaKliH, XMMHYECKOE PABHOBECHE); TEOPHU M 3aKOHBI (TEOpPHS 3JIEKTPOJIUTUYECKON
qucconyanuy, mnepuoguueckuil 3akoH JI. W MenneneeBa, 3aKOH COXpaHEHHS MAacChl BEIECTB, 3aKOH
COXpaHEHHs] W TPEBpAILEHUS] SHEPTUH TPH XUMHUYECKHUX PEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHN SI3BIK
XMMHUH, MHPOBO33PEHYECKHE 3HAHMS, JIeKAlle B OCHOBE IOHMMAHWS MPUYMHHOCTH W CHCTEMHOCTH
XMUMHUYECKHUX SIBJICHHUH, (aKTONOIMYECKUE CBEICHHS O CBOWCTBAaX, COCTaBe, IOJYYEHHMH M Oe30MacHOM
WCIIOJIb30BaHUY BKHEHUIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEITEIbHOCTH YeJIOBEKa;

COPMHUPOBAHHOCT, YMEHWH BBIBIATH XapaKTepHbIE IPU3HAKK IIOHSATHH, YCTAHAaBIMBATh WX
B3aMMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIOIIME IOHSATHS TPU OIMMCAHMM HEOPTraHWYEeCKUX BEUIECTB U UX
MIpeBpalleHUH;

C(OPMHUPOBAHHOCT, YMEHHMH HCIONB30BaTh XHMHUYECKYI0 CHMBOJHMKY JUIS COCTaBiIeHHs (OpPMYI
BEIIECTB M YPaBHEHUH XWMHYECKUX peakuuii, cucremarnieckyto HoMenknatypy (IUPAC) u TpuBHanbHbIE
Ha3BaHMUs OTAEIBHBIX HEOPTaHWYECKUX BEUIECTB (YrapHbIM ras, yrileKMCIbIA Ta3, aMMHaK, TamiéHas H3BECTh,
HeraméHast U3BeCTh, IUThEBAsI COoJa, MUPUT U JPYTHE);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OIPEACIATE BAJICHTHOCTh U CTCIICHD OKUCJICHUSA XUMHUYCCKUX BJICMCHTOB B
COCAMHCHUAX PA3JIMYHOI0 COCTaBa, BHJ XUMHUYECKOH CBS3U (KOBaHeHTHaﬂ, HOHHaA, MCTAJJINYCCKasd,
BOJOPOIHAs)) B COEAMHEHHSX, THUI KPUCTAUIMYECKONW pEHmETKH KOHKPETHOrO BellecTBa (aTOMHas,
MOJIEKYNApHasi, HOHHAs!, METAJUIMYECKast), XapaKTep CPebl B BOAHBIX PaCTBOPAaX HEOPTaHUUECKUX COCIUHEHUH;

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ YyCTaHaBJIMBATh NPUHAJIC)KHOCTh HCOPIraHUYECKHX BEIIECTB 110 UX COCTaBYy
K OHIpeleléHHOMY KJIacCy/TpylIe COeOUHEHWH (IIPOCTble BElIeCTBA — METAUIBI M HEMETalulbl, OKCHIBL,
OCHOBAaHHMs1, KUCIIOTBI, aM(OTepHbIE THAPOKCHUABI, COJIN);

cOpMHUPOBAHHOCT YMEHHH pPAaCKphIBATh CMbICH meproauueckoro 3akona J. WM. MenneneeBa u
JEMOHCTPHPOBATE €r0 CHUCTEMAaTH3UPYIOILYIO, OOBACHUTEILHYIO M IPOrHOCTUYECKYIO (DYHKLIUH;

copMUPOBaHHOCTH YMEHHUII XapaKTEepH30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKHX 3JIEMEHTOB
1-4 nepuonos Ilepuogmueckoit cucteMbl XUMHu4Ieckux 3emMenToB JI. Y. MenneneeBa, UCTIONB3Ys OHATHS «S-,
p-, d-27eKTPOHHBIE OPOUTAN», «IHEPIEeTHIECKUE YPOBHIY, OOBSICHATH 3aKOHOMEPHOCTH W3MEHCHHs CBOWCTB
XMMHUYECKHUX 3JIEMEHTOB M MX COSAMHEHHH mo mepuonam u rpymmam llepuonuueckoil cMCTEMBl XUMHYIECKHX
snemenToB /1. 1. Menneneesa,

COPMHUPOBAHHOCT, ~YMEHHUI XapaKTepu3oBaTh (OMKCHIBATH) OOLIME XUMHYECKHE CBOMCTBa
HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I€HETHUECKOM CBSI3U MEXIY
HEOPraHUYECKUMH BEIIECTBAMU C IIOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMUIECKUX PeaKIuii;

copMUPOBAHHOCTE YMEHHUS KIACCU(PUIMPOBATH XUMHYECKHE DPEaKLUHH I0 Pa3IHMYHBIM MHpH3HAKAM
(4ucTy M COCTaBY pearhpyronX BELIECTB, TEINIOBOMY 3((eKTy peakiny, N3MEHEHHIO CTETIEHEH OKHCIECHUS
3JIEMEHTOB, OOPaTUMOCTH PEAKIINHY, YIACTHIO KaTaIn3aTopa);

Cc(OPMHPOBAHHOCT YMEHHH COCTAaBIATH YPAaBHEHUS pEAaKOWil pa3NWYHBIX THUIIOB, IIONHBIE W
COKpamEHHBIC YPABHEHUS PEAKLM MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, IIPH KOTOPBIX 3TH PEAKIMU UAYT A0
KOHIIa;

c(OpMHPOBAHHOCTH YMEHHUH ITPOBOANTH PEAKINH, TOATBEPKIAIONINE KAUECTBEHHBIH COCTAaB PA3JIMUHBIX
HEOPTaHMYECKHUX BEIIECTB, PACIIO3HABATH OMNBITHBIM MyTEM HOHBI, NMPHUCYTCTBYIOIIHE B BOIHBIX PAacTBOpPax
HEOPTaHUYECKHX BEIIECTB;

c()OpMHPOBAHHOCT, YMEHHH pPAacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKINH
TIOCPE/ICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OaslaHCca 3THUX PEaKIuii;

c(OpMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM PEaKIMH OT Pa3IUIHBIX
(aKTOpOB; XapaKTep CMEMIEHUs] XWMHUYECKOrO DPABHOBECHS B 3aBHCHMOCTH OT BHEIIHErO BO3JEHCTBHA
(mpunnmn Jle [aTense);



chOpMHUPOBAHHOCTE yYMEHHH XapaKTepPU30BaTh XHUMHUYECKHE MPOLECCHl, JISKAIIHMEe B OCHOBE
MPOMBIIUICHHOTO TOJTYYSHHUs] CEpPHOM KHUCIOTHI, aMMHaKa, a Takke CQOPMHPOBAHHOCTH MPEICTABICHUH 00
OOLIMX HAYYHBIX MPUHIMIIAX U SKOJIOTMYESCKHX MPOOIeMaxX XMMHUYECKOTO MPOU3BOJICTBA;

chOopMHUPOBAHHOCTH YMEHHI TIPOBOAUTH BBIYKMCICHUS C HCIOJIB30BAHHEM MOHSATHS «MaccoBas IO
BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPHU XHUMHUYECKHX PEAKIMAX, MACChl BEIICCTBA HITH
00BEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIECTBA, MACCe WK 00BEMY OJJHOIO U3 YYACTBYIOIINX B PEAKIIHU
BEIIIECTB, TEIUIOBOro 3((dekTa peaknnu Ha OCHOBE 3aKOHOB COXPAHEHHS MACChl BEIIECTB, MPEBPAIICHUS U
COXpaHEHHs SHEPTHU;

chopMHUPOBAHHOCTH YMEHUIA COONIOAATH MPaBHIIA MOIb30BAHKS XHMHYECKOM MOCYION 1 1a00paTOpHBIM
000py/JI0BaHHEM, a TaKXKe TMpaBuia OOpalleHUs] C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSAMH O
BBITIOTHEHHIO JTAOOPATOPHBIX XUMHIECKHX OIBITOB;

chOpMHUPOBAHHOCT YMEHHH IUIAHUPOBATH W BBIMONHITH XUMHUYCSCKHH SKCIEPUMEHT (pa3lioKeHHE
MEepPOKCHa BOJOPOAA B MPHCYTCTBHH KAaTalW3aTopa, OMPEACICHHEe CPEelbl PACTBOPOB BEHIECTB C MOMOIIBIO
YHUBEPCAIBHOIO WHIMKATOpA, BIMSHHE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON PEaKInH, peaKiuu
HOHHOrO OOMEHa, KaueCTBEHHBbIC PEAKIMH Ha Cylb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHSI,
peliieHre SKCIEePUMEHTANTBHBIX 3a/1a4 Mo TeMaM «Metamiby u «Hemeramisl»y) B COOTBETCTBHH C MPaBUIaMHU
TEXHUKH 0€30MacHOCTU TpH OOpallleHHH C BEIIECTBAMH W JIAOOPATOPHBIM 000pYIOBaHHEM, MPEICTaBIATh
PE3YIbTAThl XUMHUYCCKOI'O0 DJBKCICPpUMEHTA B d)opMe 3aIlcu ypaBHeHI/Iﬁ COOTBGTCTBy}OHlI/IX peakunﬁ u
(opMynHpOBaTh BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIN3UPOBATH XUMHUYECKYIO WH(OpMALIUIO, MOTYy4aeMyo U3
Pa3HbIX HCTOUYHUKOB (CPEACTBA MacCOBOH KOMMYHHUKANWH, VIHTEpHET U IPYyrux);

cOpMHUPOBAHHOCTh YMEHUI COOJTIOIATH MPABMIIA SKOJIOTHYECKH 1IeTIeCO00Pa3HOro NOBEIeHHs B OBITY 1
TPY/OBO# JEATENHLHOCTH B IIENAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH TIPUPOTHON CPeibl, 0OCO3HABATD
OIMACHOCTh BO3JCHCTBHUSI HAa YKHMBBIC OPTaHU3MBI ONMPENCIEHHBIX BEIICCTB, MOHUMAs cMbICT mokasatens [1JK,
MOSICHSITh HAa TIPEMEpax CIIOCOObI YMEHBIICHHS M MPEIOTBPAIICHUS X BPEIHOTO BO3ACHCTBHS HA OPraHH3M
YeI0BeKa;

JUISL OOYYAIOIIMXCSA C OTPAHWYCHHBIMH BO3MOYKHOCTSMH 3/I0DPOBBSI: YMEHHE MPHUMCHATH 3HAHUSA 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHHSI BEMIECTB U XUMHUICCKUX SBIICHHUI;

JUTSL CTIETIBIX W CITa0OBHUASAIINX OOYYArOMIMXCS: YMEHHE HCIOIb30BAaTh PENbe()HO-TOYCUHYIO CHCTEMY
0003HaUeHHH JL. Bpaiins Ut 3anucu XUMHUYECKHX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HauMenoBaHue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (PPOBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmel padoThI padoThI
MosTopeHune bu6mmoreka LIOK https://m.edsoo.ru
N3y4yeHHOoro 7 1 bu6mmorexa POIII https://resh.edu.ru

maTepuana B 9 Knacce

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH

[Ipenmer
OPraHu4ecKou

.T
XAMUH. Leopui bu6mmoreka IIOK https://m.edsoo.ru

1.1
CTPOCHIA 4 bubmuorexa POIII https://resh.edu.ru
OpPraHUYECKUX
coequHeHu A. M.
byrneposa
Hroro no pazgeny 4

Pa3znen 2. YrieBoaopoanbl

11
51 iiii)ﬂb:h;e . 4 bubmuoreka [{OK https://m.edsoo.ru
' yr HOPOA bubnuorexa POIII https://resh.edu.ru
AJIKAHBI
H
99 ?Irg;zﬂi)ﬂb:b;i 9 bubmuoteka [{OK https://m.edsoo.ru
' r AOPOJABE: Bubnuorexa POIII https://resh.edu.ru
AJIKEHBI,



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

aJIKaINCHBI,

AJIKUHBI
53 Apomaruyeckue 3 bubnuoreka [{OK https://m.edsoo.ru
' YIIIEBOIOPOIBI bubmmoreka POIII https:/resh.edu.ru
[Ipuponusie
24 HCTOYHHUKHU 3 1 bu6mmoreka [IOK https://m.edsoo.ru
' YIIIEBOJOPOIOB U bubmumoreka POIII https:/resh.edu.ru
uX rnepepadoTka
Hroro mo pazueny 20

Paznea 3. Kuciaopojacoaep:kaunue opranu

YECKHE COCANHCHUSA

bu6mmorexa IIOK https://m.edsoo.ru

3.1 C . D
THPTRL. TRCHOT 6 bubmuorexa POIII https://resh.edu.ru
AJbIeruanl.
3.9 Kapb6oHnoBsie 8 bubmuoteka [{OK https://m.edsoo.ru
' KHCJIOTBI. Bubnuorexa POIII https://resh.edu.ru
CrnosxHble 3(UpPBI
33 VETeBOEL 5 1 bu6mmoreka LIOK https://m.edsoo.ru
' A Bubnuorexa POIII https://resh.edu.ru
Hroro mmo pasneny 21

Pa3znea 4. Azorcoaepskamm

€ OpraHun4eCKue COCIMHCHUSA

Am .
41 AMEEZIKI/ICJIOTBI 6 bubmuoteka [{OK https://m.edsoo.ru
' ' bub6nuoreka POIII https://resh.edu.ru
benku
Hroro no pazneny 6



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Paspen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

51 [Tmactmaccsr. 5 bu6mmoreka LIOK https://m.edsoo.ru
' Kayuyku. Bonokna ! bubmmorexa POIII https://resh.edu.ru
Hroro no pazneny 6
3aknoveHue 2
Pe3sepBHoOe BpemA 2
OBIIEE
KOJIMYECTBO 68 3 5
YACOB 1O
IMPOT'PAMME



https://m.edsoo.ru/
https://resh.edu.ru/










