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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpabotana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl  00pa30BaTEIBPHONW TPOTPAMMBI  CPETHEr0 OOIIEro 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoiaBaHus
yueOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepany, pealv3yIOINIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TONOXeHH «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon a0 2025 roma» (Pacnopsikxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu o0y4eHHUsl, BOCIIUTAHUS U Pa3BUTHSA 00ydarOUUXCsl CPEACTBaMU
yueOHoro npeamMera «Xumusi» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHentyaibHble ToyiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIENICH,
coliepKaHus, PE3yJlbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aliy, SBISETCA HEOThEMJIEMOM dYacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAOIIUM HTAllOM peau3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYLINX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIBTYpPbI
YelloBeKa, a TakKKe OJKOJIOTMYECKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3I0POBBI0 M MNPUPOAHON cpene. Peammsyercs Xumuyeckoe 00Opa3oBaHHE
00yyJaromMXcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUsl CpeICTBAMU Yue€OHOTO
npeaMeTa «XUMHs», COACPXKAHUE U TIOCTPOEHHE KOTOPOTO OIpEIEieHbl B
nporpaMme MO0 XUMHUU C Y4€TOM CcHelu(UKA HAyKd XUMHH, €€ 3HA4YCHUs B
MO3HAHUU TIPUPOJIBI M B MaTEPUATBHOU >KM3HH OOIIECTBA, a TakXKe C Yy4ETOM
o0mmx 1ened W MPUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT 0coOyrk poJib B
COBPEMEHHOM LUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (HOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOT'O MBIIUICHHUS,
B CO3[JaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIEeCTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMHU €CTECTBEHHBIMH HayKaMU, XMMHUs CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa U SKM3HU KaXJI0To wieHa oOmiectBa. CoOBpeMEHHas XMMHUs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHAa Ha pEUICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cootBercTBMM € OOMMMH LENSIMH W TMPHUHIMIIAMH CPEAHETO OOIIETOo
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 WM Uil  BBIpAaOOTKH  MHMPOBO33PEHUECKHX
OPUEHTHPOB, YCHEUNIHONO BKJIIOUEHHUA B JKU3Hb COLMYMA, MPOJOJDKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsOmUMHA  TIpeAMeTa «XUMHUSD» SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmass M HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIep KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHWI MO HEOPTaHUYECKOW XMMUU (C BKIIOUEHHEM 3HAHUW W3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMeTa 00€CIEeYnMBAET BO3MOXHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUH XUMUHU.

CrpykTypa cojiepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO/Ja K U3Y4YeHUI0 Yy4eOHOro marepuaiga M OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYEeCKOW XHMHUHU BEUIECTBA
paccMaTpUBAaKOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUHU CTPOCHMSI OpPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJIOB JO CIOXHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckoll XHWMHUHU INOJIYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHBIC
NPEICTABICHUS O XUMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON PEaKlUu.

[lox HOBBIM yriioM 3peHUs B mpeaMmere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs W3YYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIEero o0pa3oBaHUA
TEOPETUUECKHI MaTepuadl M (AKTOJOTMUECKHE CBEICHHS O BEIIeCTBaX U
XUMUUYeCcKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUSD» O0yYarouMMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOHOJOTUYECKUX MO3UIUH,



rIyOke TIOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011aK01IIeH 10 OOBSICHSIOIICH M IPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX NpOTeKaHus JononHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COJIEPKAHUS, HUMEIOMIMUMHU KYJIbTYPOJOTHYECKHUM W MNPHUKIATHOM
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XHMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHON W MPAKTUUYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUSI K IPOIIECCY
TBOpUYECTBa B O0JACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUN XHUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBATh MH(POpPMAIUIO U
NPUMEHAThL €€ JJIs1 TIONMOJIHEHUS 3HAHUM, PEIICHUS WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAJILHBIX HUCCIEA0BATENIbCKUX 3a1a4. B 1enom coaepkanue yd4eOHOro
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOydYalOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro U
OpPraHuyYecKoro Mupa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM NYTEM OJKCIEPUMEHTa U
pelIeHUs] MPOTHUBOPEYUN MEXKIy HOBBIMHU (akTaMd U  TEOPETUUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMUHU B PEHICHUU SKOJOTUUYECKHUX MPoOIieM, a
TaKkkXe Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmane pemieHus 3agad  BOCHUTAHUS, Pa3BUTUA M COLMAIU3ALIMU
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XUMHH TOJAXOJbI K OMNPEETICHUIO
colepKaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUWA, HWMEKOIIMX 0a30BO€ 3HAaY€HUE I
pa3IMUHBIX BUAOB JIESITEIBHOCTH: pEIIEHUs] MpoOsieM, TMOUCKa, aHalu3a W
00paboTKN uH(pOpMaIK, HEOOXOAUMBIX AJI1 IPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCJIEIOBATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mpakTuke mnpenogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 0OIIETro 00pa30oBaHUs, IIPU OIPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJIe H3y4eHUs MpeaMeTa HamnpaBiIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCA (POopMUpPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
NEATEeIbHOCTH YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOAUYECKON TOYKM 3PEHHUS TaKOM MOAXOJ K ONPEACICHUIO IeJIe H3ydeHUs
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHHs T[JIaBHBIMU LEJSIMU H3YYEHHs MpeaMmeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 xi1.) sBRsFOTCS:

e (opMHpOBaHME CHUCTEMbl XUMHUYECKMX 3HaHMM KaKk BaKHEHIIeH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIe MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE M IOHHMMAHHE CYIIHOCTU JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHYECKHX peaklUuid, HEOOXOMUMBIX [JIsI MPHOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHH,
UMEIOIIHUX MECTO B MIPUPOJIE, B IPAKTUYECKON U TIOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHMH U CIIOCOOOB JIEATEIBHOCTH, CBA3AHHBIX C HAOIIOJIEHUEM U
OOBSICHEHMEM XHUMHYECKOTO 3KCIIEpUMEHTa, COOJIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKA 1eJIed U 3a/1a4 U3y4YeHus
peIMeTa B IPOrpaMMe 10 XMMHUHM YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHUOPUTETAMU B CHUCTEME CpellHero oduiero odpazoBanus. CerogHs B
MpPENoJlaBaHUM  XMUMUM B  OOJbIIEH CTENeHU OTHAETCAd  MPEANOYTEeHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHUsl OO0y4YeHHs, OpPHUEHTHUPOBAHHON Ha
MOATOTOBKY BBIYCKHUKA 001Ie00pa30BaTeIbHON OpraHu3alvu, BIAJCIOLIErO HE
HAO0OpOM 3HAHWW, a (PYHKIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSIMH aKTUBHOTO IOJIyYE€HUs 3HAHUN W NMPUMEHEHHS UX B peajbHON JKHU3HU
JUTSL pelIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MpU HU3Y4YEHUU IMpeameTa «XUMUsS» JOMHHHUPYIOLIEE
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]aui, KaK:

ajanrtanusi o0yJarommxcsi K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHr B KOHKPETHBIX KU3HEHHBIX CHUTYaIUsX, CBA3AHHBIX C BEUIECTBAMH U UX
IIPUMEHECHUEM;

dopMupoBaHue y OOyyaromMxcs KJIIOYEBBIX  HABBHIKOB  (KJIFOUEBBIX
KOMITETEHLIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIUYHBIX BHUIOB
NEeSATEIbHOCTU: PEIIeHUs] MPoOJeM, MOUCKa, aHalu3a u 00paboTku MHGbOpMaIH,
HEOOXOIUMBIX JUIsl MPUOOPETEHUsl OIbITa AEATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe s OLEHKH C TMO3ULUI
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEHN 00yJarOIIMXCS: CIOCOOHOCTH CaMOCTOSATEILHO TPUOOPETaTh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKA U aHayiu3a y4eOHOU U
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Yy 00YUAIOIINUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOECHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOydaromuxcsi YOexJAEHHOCTH B  T'YMaHHCTHUYECKOU
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJM B PEHICHUH INIOOANIBHBIX MpoOiieM
PaIMOHAIBPHOTO MPUPOIOIIOIB30BAHUS, TTOTIOJHEHUS YHEPTETHICCKUX PECYPCOB U
COXpaHEHUSI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OCEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHUS OIBITA
UCIIOJIb30BAHUSl TOJMYYEHHBIX 3HAHUM IS TPUHSATHS TPAMOTHBIX PEIICHHN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMU.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMETHOM 00acTu «EcTecTBEeHHO-HAYUYHBIC
IPEIMETHD.

OO111e€e Ynco 4acoB, OTBEEHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOriero odpazoBaHus, cocraBiseT 68 yacoB: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHnYecKON XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
[IOJIyYCHUM HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOEHHsS OPraHUYECKHX
coequneHnit A. M. BytiepoBa, e€ ocHOBHbIE mO0XkeHHU. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKMX BenlecTB. l'omosorusi, wu3omepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) U TPUBHAJIbHBIE Ha3BaHMS
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HX IPEBpaALICHUN:
O3HAaKOMJIEHHME C 00pa3uaMy OPraHUYeCKHX BEIIECTB M MaTepuajlaMud Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO NIPEBPAILCHUI0 OPTaHUYECKHUX BEIIECTB
IpU HarpeBaHuu (1JiaBjieHUEe, OOyTrIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI Psii. DTUJIEH U MPOMUIECH —
OpocTeiline NpeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOIN€HUPOBAHMS, THUApATAlUH, OKUCIEHUS U
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Anxaguensl: OytamueH-1,3 u MetwnOytamueH-1,3: cTpoeHHe, BaKHEUIIHE
XUMUYECKUE CBOWCTBa (peakiusi nojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TpOCTEHIIMH TpeACTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHUE, (PHU3UUYECKHE WU
XUMHUYECKUE CBOMCTBA (peaklMM T'MAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATALINH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumudeckue  ceoucmea  (peaxyuu
2ANOEHUPOBANUA U HUMPOBAHUL), NOdyYeHue u npumeHenue. TOKCUUHOCTD



apeHoB. l'eHeTmueckas CBs3b MEXAY YIJIEBOAOPOJAAMH, NPHUHAICKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTriaeBOAOPOAOB. I[IpupomHbii ra3 u momyTHbIE
HeTsaHbie Ta3pl. HegTh 1 e€ mpoucxoxaenue. Crnocobbl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4eckuil), mnuposnus. [IpoaykTs
nepepaboTku He(TH, UX IPUMEHEHNE B MIPOMBIIUIEHHOCTH U B ObITy. KameHHbII
yToJib U IPOAYKTHI €T0 NMEePEPadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HaKOMJIEHHE C 00pas3llaMH IIIaCTMAcC, KAydyyKOB M PE3UHBI, KOJUICKIIUU
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON PabOThI: MOITYYEHHUE ITUIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHMYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMH 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WJIK IPOAYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprannyecKkue COeAUHECHUS

IIpenenpHble OQHOATOMHBIE CHMPTBL. MeETaHON M 3TaHON: CTPOCHHE,
¢usznyeckue M XMMUYECKHE CBOMCTBA (PEaKIMM C aKTHUBHBIMU METaJUIaMHU,
raJIOr€HOBOJOPOJaMH, TOpEHUe), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METaHOJIA M ATAHOJA HA OPTaHU3M YEIOBEKA.

MHoroartoMHsle  COMPTHL. OJTWIEHIJMKOJIb W  T[JMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTa/llaMH, KaueCTBEHHas PEaklus Ha MHOIOAaTOMHbIE cHMpThl). [leficTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepuHa U STUIIEHTIIMKOJIS.

@deHoM: CTPOCHHE MOJICKYJbl, (U3NUeckue W XUMHUUYECKHE CBOMCTBA.
Toxkcuunocts penona. [Ilpumenenue denona.

Anbaerugipl U kemouwvl. DOpMaNBIETHUN, aLETATIBICTUl. CTPOCHHUE,
(¢u3nyeckue U XMMHUYECKHE CBOMCTBa (peaklMU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJTYyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeJeibHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTpOEHHE, PU3NYECKHEe U XUMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHe U NpUuMEeHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEe ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHbIX 3(upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buosorudeckast

POJIb )KHPOB.



YrneBompl:  cocTaB, KiaccuduKamus ~— yriaeBogoB  (MOHO-, Ou- H
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom meau(ll), okuciaenne amMmMuadHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B MPHUPOAE, NPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia u
nemono3bl.  du3Myeckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
poBe/ieHne, HAOJIIOJICHHE W ONHMCAHUE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMU OJJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IIPOBEJICHNUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3amaun.

Boluncienuss 1mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WK MPOyKTOB PEAKIIHH).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYeCcKue coequHeHus. Puznyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benkun kak npuUpoAHBIE BBICOKOMOJICKYJISpHbIE coeAuHeHus. [lepBuunas,
BTOpUYHAs M TPETHYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUI:
HAOJIIO/ICHUE U OMKMCAHKE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpalus OEIKOB Mpu
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BbicokomoieKyJIsIpHbIe cOeTHHEeHUS

OCHOBHBIC TOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSS MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUH —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BEIIECTB U UX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.



Peannsanus MexXnpeaMeTHbIX CBSI3€U PU U3YYEHUN OPTaHUYECKOW XHUMUH B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBILIIOIIMXCA CHUCTEMHBIMH JUIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHTHS: SIBJIEHUE, HAyYHbIM (DakT, rUmoTesa,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOIUIHOCTh, HAOIIOACHHE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YPOBEHb, BEILECTBO, TENO, OOBEM, AarperaTHOE COCTOSTHUE
BEIIECTBA, (PU3UUECKUE BEIUUNHBI U €AMHUIIBI X U3MEPEHMUS.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AaKTUBHbIE BewlecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
(epMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE NCKONAeMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: mNHILEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, U30TONBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOJOB. DNEKTPOHHAS KOH(PUTYpaLMs aTOMOB.

[lepnognuecknil 3akoH U Ileproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproauyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TIPYNIaM U MEPHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJICHTHasi HEMOJISIpHAsh W TOJSIpHAsi, MOHHAsA, MeTauinueckas). MexaHU3MbI
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH U JTOHOPHO-
aKIenTopHblii). BomopoaHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBsSI3b HEOPraHWYECKHUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HAa COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanus. CuinbHbIe U ciialdblie dyekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEHIECTB M WX IPEBPALICHUN:
nemoHcTpanus Tabmun «[lepuonnueckas cucrema XxuMuueckux 3yemMeHtoB J[. U.
MenneneeBay, U3ydeHHUE MOJIENIEN KPUCTATUIMYECKUX PEIIETOK, HAONIOJEHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOUIBI0O YHUBEPCAIBHOTO WHJMUKATOPA, PEaKIMd HMOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU peakium».

PacuérHble 3anaum.

PacuéTtei 1O ypaBHEHMSAM XUMHUYECKHX PEAKUHK, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PacCU€Thl C MCIIOJIB30BAHUEM IIOHIATUSA «MacCOBAs
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummst

Hemerannel. Ilosnoxxenne HemerayuioB B Ilepuognueckoit  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXKHENIINX HEMETAJVIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. OOuue gusnueckue cBorcTBa MeTauioB. CIuiaBbl METAILIOB.
DNEKTPOXUMHYECKHUH Pl HAIPSKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIUX META/UIOB (HATPHUH, Kaluil, KaJbIUH,
MarHui, aJllOMUHHAN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHUH.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIIEPUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W MX NPEBPALLICHUN:
U3y4eHUE KOJJIEKUMU «MeTamisl U CIUIaBb», OOpa3l0OB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4, HaONIOJCHWE W OMHCAHHE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX ONBITOB (B3aMMOJICHCTBHE THAPOKCHIA AJIOMUHHS C PACTBOPAMHU
KHCJIOT U IIEJI0Yei, KaYeCTBEHHbIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnble 3amaun.

Pacuétel mMaccel BemiecTBa WM 00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO W3 YYAcCTBYIOLIMX B PEAKLUUU BEILECTB,
pacuérsl Macchl (00bEMa, KOJIMYECTBA BELECTBA) MIPOAYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Posib xumumn B 00ecne4eHHUH SKOJIOTMYECKOM, SHEPreTUYEeCKOW U MUIIEBOU
0€30MacHOCTH, Pa3BUTHUM MeAULIMUHBL. [loHSATHE O HAy4yHBIX METOJAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[TpencraBiaenuss 00 OOHMMX HAYYHBIX NPHUHLMIAX  [POMBIILIEHHOTO
IIOJIyYEHHUs] BAKHEUILINX BEILECTB.

UYenoBek B MHpE BELIECTB M MATEPHUANIOB: BAXKHEHIIUE CTPOUTEIIBHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepHaibl, KpPACKH, CTEKJIO, KepamuKa,
MaTepUaIbl JUIS DJIEKTPOHMKH, HAaHOMATEpHUaJbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yIOOpEHHUS.

Xumus M 3J0pOBbE YEJIOBEKA: IIPABWJIA HCIIOIb30BaHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuiia 0€30MaCHOIO KCIIOJIb30BAHUS MPENnapaTtoB OBITOBOW XUMHUH
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed TOpU  HM3y4YeHHH OOlmed u
HEOPraHW4YeCcKoM XUMuu B 11 kjacce oCylIECTBISETCS YEPE3 MCIOIb30BAHUE KaK
OOLIMX €CTeCTBEHHO-HAyUHbIX TMOHATUH, TaK W TOHATUH, SBISIOLIUXCS
CUCTEMHBIMH I OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4YHbIM (akT, TUIOTe3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NEpPUOAUYHOCTb, HAOIIOIEHUE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



®du3uka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHo€ COCTOSIHME BEIEeCTBA, (PU3MUYECKHE BETUYMHBI U €IMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pECYpCHI.

TexHonorus: XuMUYecKasi MPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIbCKOXO3MCTBEHHOE IPOU3BOJICTBO, MHIIECBAs
MPOMBINUICHHOCTh,  (DapMalieBTUUeCKass  MPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TpenaparoB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUasoB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4aronMMucss MpPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TIpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM  Jid
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B cooTBercTBUM C CHUCTEMHO-JEATEILHOCTHBIM IOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS TpeIMeTa «XHUMHs» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIONINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETIEHUIO;

HaJIM4Khe MOTUBALIMU K 00YUEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
JEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMUA yCTaHOBKAMHU, MPUCYIIMMHU I€JI0CTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHus;

HaJIM4Me NMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS TMpeaMeTa «XUMUsS» JIOCTUTAIOTCS B
€MHCTBE Y4YEOHOM M BOCHHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBHHM C
T'YMaHHCTHYECKUMH, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH
U HJiealaMd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHITHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPA3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
oOyyJaromuxcsi.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMUS MpeaMera «XUMHUS» OTpPaXaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TIPAKTUYECKON JIESITEIBHOCTH
0oOy4Jaronuxcst Mo peajnu3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEJBHBIX 3a7ad, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IpYTUX IPU aHAJIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBaO)KEHUs K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUU U NPAKTUUYECKOTO
OPUMEHEHUS XMMHH, OCO3HAHMS TOTO, YTO JOCTHXKCHHUS HAYKH €CTh pPE3yJIbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOIIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEHYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
HOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HaHUSl TOCIEACTBUM U HENPUATHS BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCTIMTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEJOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYrux BHUAAX
NeSTeNIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEHICHUM MPAaKTUYECKUX 3adad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBAXKEHUS K TPYLY, JIIOIAM TPyAa U pe3ysibTaTaMm TPYIOBOU NEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIbHOW TpPaeKTOpUU
oOpazoBanusi, Oyayuied mnpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTENW K XMMUU, HUHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0I0rHYecKOro BOCTIMTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUSI K MPHUPOjE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHMMAHUS TJIO0ATBLHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPENbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIKCHUN XUMHUU IS
peLIEHUs] BOIIPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHd OKpYXKarLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTUUECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX ICUCTBUM U MTPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOIO MBILLICHUS, YKOJIOTMYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B IO3HABATEJIIbHOM, KOMMYHUKATUBHOW U COLHUAIBHOMN
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSTH HUJICOJOTUU
xemopoouu;

7) IEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeIM(PUKA XWMUU KaK HayKH, OCO3HaHHS €€ poJld B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JI0CTHOTO
MpEJCTaBICHUS] 00 OKPYKAIoIeM MHUpPE KaKk O €IMHCTBE MPUPOJLI U UYEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu MpoOJeM COXpaHCHHS
IIPUPOJHOTIO PABHOBECHS,

yOSXKIEHHOCTH B  0CO0OWM 3HAYUMOCTH XHMHH JUIS  COBPEMEHHOU
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO37JaHUU HOBOW 0a3bl MaTepUANIbHON KYJIbTYpPbl, PEIICHUU TJIO0AIBHBIX MPOOJIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCICYCHUH YCIOBUMN
YCHEHIHOTO TpyAa U OKOJOTMYECKH KOMMOPTHON IKM3HU KaXJOTO 4YJieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJTydaeMble 3HAHUS IS aHAIM3a W OOBSICHEHUS SIBJICHHUHA OKPYXKAIOIIero Mupa u
MIPOUCXOISINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKTFOUYCHHUS Ha
OCHOBE HAaydHbIX (AKTOB W HUMEIONMXCA JaHHBIX C IEJbI0 TOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XWMUYCCKUE 3HAHUS IS
pelIeHus mpo0JieM B PeaTbHBIX JKU3HCHHBIX CUTYaIINAX;

WHTEpeca K MIO3HAHUIO ¥ HCCIICI0BATEIbCKON eI TECITIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HECHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TPyJia B Pa3IMIHBIX cdepax MpodhecCHOHATBHOMN
JCSITCTBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMble IS (QOPMHUpPOBAHUS  MHPOBO33PEHUS  OOYUAOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOICHAYYHbIC MOHATHUS, OTPaXKaloIIne
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJ0B TMO3HAHUS,
HCITOJI3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECCTBO, DHEPTHs, SBIICHHE,
MPOIIECC, CUCTEMa, HAYYHBIM (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEA0BaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaAIbHBIC YUeOHBIC NEUCTBHUS (ITO3HABATEIIbHBIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATBLHOM
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN 00YYarOIXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4EeOHbBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMH W  PEryJSTHBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
JEeUCTBUSIMU

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENILHO  (OPMYJUPOBATh W aKTyallM3UpPOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENeNATh LENM JEATCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIICJISITh XAPAKTEPHbIC NMPU3HAKU MOHSATUM W YCTAHABIMBATH UX B3aWMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIs1 OOBACHEHUS OTACIbHBIX (PAaKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pPaCCYX ACHUA (MHIAYKTUBHBIC, JEAYKTUBHBIE, I10
AQHAJOrUM), BBIABISITH 3aKOHOMEPHOCTH W IMPOTHBOPEYHS B PaccMaTPHUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHSATH B MPOLECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHMBOJINYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIBHBIE MTPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYEecKass (QopMysa, YpaBHEHUE XHMHYECKOU
peaKkuuy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a]ad,
MIPUMEHSTh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 33/1a4U UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSATENbHO CQOPMYJIUPOBAHHBIE BONPOCHl B KAueCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI sl POPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO TIUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUs HAOIIOIATh 3a XOJO0M
npouecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIHpPOBAThH
0000111eHHS ¥ BBIBO/IbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YyJbTATOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMbBIT YYCHUUECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pPEUIEHUS] MPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3IMYHBIX
METOJIOB MTO3HAHUSI.

3) padora ¢ undopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4dHO-
NOMYJISIpHAsE JIUTEpaTypa XUMHYECKOIO COJAEpXkaHHs, CIpPaBOUYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHAIM3UPOBaTh MHPOPMAIMIO PA3IMYHBIX BUIOB U (POpM
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3NIUYHBbIE METOIbl IPU MOUCKE U
otobope wuHbOpMAIlUM, HEOOXOAWMOW JJIsI BBIMOJHEHHUS YYCOHBIX 3adad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPEOOpa3OBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATUBHBIMH 1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATh  CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAllMell PEe3yNbTaTOB IMO3HABATEIHHON [EATEIHHOCTH,
MOJTy4YE€HHBIX CAMOCTOSITENILHO HIIM COBMECTHO CO CBEPCTHUKAMHU MPH BHIMOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILIECTB, pealu3alui y4eOHOTro npoekTa U (GOpMyJIMpOBaTh BBIBOJbI
Mo pe3yjbTaTaM MPOBEAEHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS TO3UIMHA B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO
JesITeNIbHOCTh, ompezensas €€ IeNd W 3a7aud, KOHTPOJIMPOBaTb U MO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™m JACHCTBUN Mpu
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATEeNbCKUX 3a7ady, BbIOMpaTh HamboJiee
3¢ }exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJYyYeHHS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH NI€ATEILHOCTH HAa OCHOBE CaMOaHalln3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHvdeckass XUMHUSD)
OTPaXaroT:

chOPMUPOBAHHOCTh  TPEACTABICHUM O XHMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAY4YHOW KAapTUHBI MHPA, POJM XHWMHU B TO3HAHUM SIBICHUU



npupoabl, B (POPMHPOBAHMUM MBIIUIEHUS UM KyJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl PELLIEHUS IPAKTUUECKUX 3aja4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMMYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOMOJIArallue MOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTD, IEKTPOOTPULIATEIbHOCTD, XUMUYECKAs
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpall€HHas), MOJb, MOJISpHAs
Macca, MOJIIpHBIH OOBEM, YIJIEPOAHBIM CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paguKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIiI€BOIOPOIHI,
KHUCJIOpOA, U a30TCOJEpIKallue COCAUHEHUs, MOHOMEp, IOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XUMUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXaluye B OCHOBE IIOHUMAaHMS IIPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTAaBE, IOJYYECHHH H
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHMH BBIABJIATH XapaKTEpHbIE NPU3HAKU TOHATH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOILUE IOHATUA IIPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUH HCIONb30BaTh XMUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
(GopMysl  OpraHMYECKHX BEIIECTB U YPaBHEHUW XUMHUYECKHX PEaKIIHH,
U3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHWYECKUX BEILIECTB I WJUIKOCTPALUUA HUX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHID K ONPENEIEHHOMY
KJaccy/Tpynmne CoeluHEHUN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOAEpIKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUS), JaBaTh HMM Ha3BaHMS I10
cuctematuyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPOIMUJIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHOoJ, (opMalblIeru, aleTaabAerul, MypaBbUHAs
KHMCJIOTA, YKCYyCHAsl KUCJI0Ta, OJICMHOBAsK KUCJIO0TA, CTEAPUHOBAs KHUCIIOTA, IIFOKO34,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPENENSATh BUAbl XUMUYECKOH CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



C(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSATH TMOJOXKEHUSI TEOPHUH CTPOCHUs
opranudeckux BemiectB A. M. bytieposa ajis 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENECH pa3TUYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPONWJIEH, alETUJIIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30J, METaHOJ, 3TAHOJ, ATHJICHTIUKOJb,
[JIALEPUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCyCHash KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WTIOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXKJYy HUMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKT€pU30BaTh UCTOUHUKHU YIJIEBOJOPOIHOTO
Colpbid  (He(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
IPAaKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadOTKH;

C()OPMUPOBAHHOCTh YMEHUW TNPOBOJUTH BBIYMCIEHUS [0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WMIIM IMPOAYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB UJIU MPOJYKTOB PEAKIINHN);

Cc()OPMUPOBAHHOCTh YMEHHMM BIAJAETh CUCTEMOM 3HAHUNW OO0 OCHOBHBIX
METOJjaX HAayYHOTrO MO3HaHUs, UCIOJIb3yEMbIX B XUMHUU IIPU U3YUYEHUU BELIECTB U
XUMHUYECKUX BJIEHUH (HaOIt0/IeHUE, U3MEpPEHHNE, IKCIIEPUMEHT, MOICTUPOBaHNUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHMUYECKHE 3HAaHUA [JIs1 NPHUHIATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUN COONIOAATH MPAaBUJIA MOJIb30BAHUS XUMUUECKON
MOCyI0OM U J1abOpaTOPHBIM O0OpPYAOBAaHHMEM, a TaKXe IMpaBWiia OOpalieHus: ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEBpAICHNUs OPraHUYECKUX BEILECTB IPU HArpEeBaHUU, TIOJTyYEHHUE
TWJIEHA M M3Y4YEHHE €ro CBOMCTB, Kauye€CTBEHHBIE pEAKIMH OpraHu4YeCKuX
BELIECTB, JeHATypalusi OCJIKOB MpU HArpeBaHHUM, LBETHHIE PEaKIUU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIAMHU TEXHUKH O€30IaCHOCTH Mpu OOpallleHUuu C
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYAOBAHHUEM, TPEIACTABIATH PE3YJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 popMyIUpOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHMKOB (CpelcTBa MacCOBOM
uHpopmanuu, IHTepHET U qpyrux);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  MpaBWIa  IKOJOTHYECKU
[[eJ1eCO00pa3HOro TMOBENIEHUST B OBITY W TPYAOBOM JESATENIBHOCTH B IENSIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBHS HA JKUBBIE OPraHU3MBI OINPENCIEHHBIX OPraHUYECKHUX
BEIEeCTB, MOHUMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObl
YMECHBIIICHUSI W TPEJOTBpPALICHUS HMX BPEIHOTO BO3JICUCTBUS HAa OpraHu3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIMX OOY4YaroIIMXCSA: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

bopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpA, POJM XHMUU B TIO3HAHWUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTUUCCKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONIUe TMOHATHSA (XMMUYCCKUN DIIEMEHT, aToM, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIIPHBIH 00BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEINEHb OKHUCJIEHHS, XUMUYECKAs CBSA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOIHAsS), KpUCTA/NINUECKas peiéTka,
TAMNBl ~XUMHUYECKHX  PEAKIMH, PacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
BJICKTPOJUTUYECKAS JIUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTED, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME€ B OCHOBE NMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTHYCCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MaCHOM HCIOJIb30BAHUHM BaKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATh XapAKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HCHOJIb30BATh COOTBETCTBYIOUIUE IMOHATHS MPH
ONMCAaHUH HEOPTaHWYECKHUX BEMIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIONB30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
cocTaBieHuss (opMyl BEIIECTB W  YpPaBHEHUW XHMMHUYECKHX  pEaKIHii,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BelIeCTB (yrapHblid ra3, YIJICKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPO/IHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHas, MOJEKYJspHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYEeCKUX BEIIECTB MO HUX COCTaBY K OINpPEACIEHHOMY KIacCy/TpyIe
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONTYIO, 00BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mneprnonoB Ilepmoandeckorn CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTEeTHUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCAUHECHUU
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menpeneena;

chOpMHPOBAHHOCT, ~YMEHUW  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBA3M MEXKIY HEOPTaHUYECKUMH
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTaBy PEArupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIIEHUS DJIEMEHTOB, 00paTHMOCTU
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIMN Pa3IudHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPY KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKINH, TOITBEPKIAOIIIE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

chOPMHPOBAHHOCTh ~YMEHHUH  pacKpblBaThb CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
3THUX PEAKLINIM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIMK OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JIeKaIe B OCHOBE MPOMBIIIICHHOTO TMOJYYCHHUSI CEPHOM KHUCJIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OONMX HAYYHBIX NPHUHIHIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYHMCICHUS C HCIOJIH30BAHUEM
MOHSATHUS «MacCoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPU XUMHUYECKUX PEAKITUAX, MAaCChl BEIIECTBA WM 00BEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0/IaTh MPaBUIIA MOJIb30BaHUS XUMHYECKON
MoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIHSMH TIO BBIMOJTHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yMEHHUH TUIAHUPOBATH W  BBIOJHATH XHUMHYCCKUH
AKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIAa BOJOpOa B MPUCYTCTBUHU KaTalu3aTopa,
OTpe/eNieHue CpeAbl PACTBOPOB BEIIECTB C IOMOIINBI0  YHHBEPCAIHLHOTO
WHINKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIMU Ha cyib(dar-, KapOoOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE YKCIEPUMEHTANIBHBIX 3a/ad 0
TeMaM «Metaiely ¥ «Hemeramiel») B COOTBETCTBHH C TpaBUJIAMHU TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABISATh PE3YIbTaThl XMUMHYECKOTO OKCIEpUMEHTa B (OpMe 3amlucH
YpaBHEHUN COOTBETCTBYIONIUX PEaKIUil u (HOpMyIUpOBaTh BBIBOJBI Ha OCHOBE
3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMaIMIO, TONYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIH, IHTepHeT U ApyTux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  MpaBUjia  JKOJOTHUYECKH
[[€JIECO00PAa3HOro0 TOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B IENIAX
COXPAHEHUs CBOErO 3J0POBbSl M OKPYKAIOWIEW INPUPOJHOM Cpelbl, OCO3HABATh
OIIACHOCTbH BO3CHCTBUS HA )KMBBIE OPIaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicit nokazarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBLIEHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHN3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUIS CHENbIX M CIa0OBUASIIMX OOYy4YarolUXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOoYeuHy0 cucteMy obo3HaueHuil JI. bpaiins g 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosanyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasubie | IlpakTnuyeckue
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoThbI padoThbI pecypest
Paznen 1. TeopeTuueckne 0OCHOBbI OPraHMY€eCKO XUMHH
IIpenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YraeBoaopoasl
2.1 [IpenenbHbIE yrIeBOOPOAB — aJTKaHbI 2
29 HenpenenbHble yrieBo10pO/IbI: aJIKEHBI, 6 1
QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTu4ecKue yriaeBoJoposl 2
24 [TpupoaHbIe HCTOUHUKH YTIIEBOI0POIOB U 3 1
uX nepepadoTka
Wroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUust
3.1 Cnuptsl. @eHon 3
3.2 Anbneruasl. KapOOHOBBIE KMCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBosl 3 1




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4eCKue COCAUNHCHUSA

41 AMUHBI. AMUHOKHUCIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTudeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnueckue 0OCHOBBI XHMHH
Ctpoenue aromoB. [lepuonnyeckuii 3aKoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus v :KM3Hb
3.1 XuUMUS B )KA3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosaun4yecrBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoaubie | Ipaxtirieckue iy'lennﬂ :)Iﬁl(};ll)’.OBaTeJIbeIe
padoTsbI padoThbI pecypest
1 [Ipenmer oprann4eckoi XUMuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYeCKUX
2 coequnenuii A. M. Bytieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o kiaccupuKau
3 opraHuueckux BemiectB. Homenknarypa 1
(cucremaTHuecKkasi) U TpUBUAJIbHbBIE
Ha3BaHUs OPraHUYECKHX BEILIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUH psifl
5 MertaH 1 3TaH — NPOCTEUILNE 1
IIPEJICTaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTWIIEH U ITPONTMIIEH — MPOCTEMNIINE 1
MPEJICTAaBUTENIN ATKEHOB
8 [IpaxTuueckas padora Ne 1. «IlToxyuenue 1 1
STUJIEHA U U3yYEHHUE €T0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lonydenue 1

CUHTETHYECKOTO Kay4uyKa 1 Pe3HHbI




AJIKMHEBI: COCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYSCKUN PsiT. ATICTHIICH —
MPOCTEUILNN MTPEACTABUTEND AIIKUHOB

1 Brruucnenus no ypaBHEHUIO XUMHUYECKON
peaxuu

12 Apenbl: 0eH30:1 U T0J1y0d. TOKCUYHOCTD
apeHoB

13 I'eneTnueckas CBS3b YIriIeBOJIOPOIOB,
MPUHAISKAIINX K PA3IMYHBIM KJ1accaM
[TpupoaHbIe ICTOYHHUKH YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIC
ra3bl, He()Th ¥ MPOYKTHI €€ mepepaboTKu
[TpupoaHbIEe ICTOYHHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIC
ra3bl, He()Th ¥ MPOTYKTHI &€ mepepaboTKu

16 KontponbHas paboTta 1o pasneny
«YTIneBogopoabh»

17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJ 1 3TaHoJ. BojopotHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: ITHIICHTITUKOJIb |
TIIUIEPUH

19 ®DeHOo: CTPOEHUE MOJNIEKYIIbI, PUZNUECKUE
¥ XUMHYECKUE CBOWCTBA, IPUMEHEHHUE

20 Anpaeruapl: GopMaIbIeTul |
aneTanbaerul. AIeToH

21 OHOOCHOBHBIE MpeieIbHbIE KApOOHOBHIE
KHUCITIOTHI: MypaBbUHAs M YKCYCHAS

22 [TpakTuueckas padora Ne 2. «CoticTBa




pacTBopa YKCYCHOU KUCIIOTBI»

CTeapI/IHOBaH " OJICUHOBAas KUCJIOTHI, KaK

23 MIPEACTABUTENH BBICIIMX KapOOHOBBIX
KHCJIOT

24 MBpl1a KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CnoxHble 3(UpPbI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HIIPOIIH3 CIIOKHBIX
3¢upoB

26 JKupbl: TUApOIN3, IPUMEHEHHE,
Ouoaoruueckas poJib KUpPOB
YTieBobl: cOCTaB, KiacCH(pUKAIIs.

27 Baxxneiimue npencTaBuTeN : TIH0K03a,
dpykTo3a, caxaposa

)8 Kpaxman u nienirono3a kak mpupoHbie
TIOJTMMEPHI
KontponbHas paboTta 1o pazneny

29 «Kucnopoacoaepxarnine opraHuIecKue
COE/IMHEHHUS»

30 AMUJHBI: METUJIAMWH U aHWITAH
AMUHOKHUCIOTHI Kak aM(oTepHbIe

31 OpraHUYecKHe COeAUHEHUs, UX
6uonornyeckoe 3HayeHue. [lentuabt

39 benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COCIMHEHHS

33 OCHOBHBIC TIOHSTHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COETMHEHUI

34 OCHOBHBIE METOILI CUHTE3A




HJ'IaCTMaCCLI, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX CO€JUHEHUM.

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KouTtpoJbHbIe

Bcero
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XHUMHUYECKUH 3JIEMEHT. ATOM. DIJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Tepuonuueckuii 3akoH u [lepuonuueckas
cucTeMa XuMHueckux aemenTos /1. U.
Memnzneneesa, X CBsI3b C COBPEMEHHOI
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XHMHYECKHX DJIEMEHTOB U UX COSIUHEHHH 10
rpynnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.. MenieneeBa B
pa3BUTUU HAYKU

CTpOCHI/Ie BEIIIECTBA. X UMHYECKAs CBA3b, ee
BUBI; MCEXaHU3MBbI 06p330BaHI/I$I
KOBaJICHTHOM CBS3U. BO,Z[OpOI[HEl}I CBA3b

BajeHTHOCTB. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHHS

[IoHsTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIIOUAHBIE PACTBOPBI.
MaccoBas 10715 BEILIECTBA B PaCTBOPE




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHMYEeCKUX coeAnHeHui. ['eneTnyeckas
CBSI3b HEOPTraHMYECKHUX BEILECTB, PAa3TUYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXPAHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U NPEBpAILEHUs] SHEPTUU IIPU
XUMUYECKHUX PEAKIIMIX

Cxkopoctb peakunu. OOpaTuMbIe peaKIuU.
XUMHUYECKOE PABHOBECHE

10

[TpakTuueckas pabota Ne 1. «Bnusinue
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

11

DnekrponuTrueckas qucconuanus. [ToasTue
0 BojiopoiHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. I'napomms
OpTaHUYCCKUX U HCOPraHNYCCKHUX BCUICCTB

12

OKHUCITUTETbHO-BOCCTAHOBHUTEIILHBIE
peakuuu. [TonsTre 00 >nexTponuze
pacIiaBoOB U pacCTBOPOB COJICH

13

KoHnTtposnbHas pabota 1o pasueny
«Teoperndeckre OCHOBBI XUMHH

14

Merannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHU4ecKux snemeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O01ue Gpu3nIecKue CBOMCTBAa
METaJIJIOB




15

CnnaBbl METAJUIOB. DJIEKTPOXUMUYECKUH Psit
HaNpsDKEHUH METaJlIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJIOB (HATPUM, KaJIui, KaJIbLIUA, MarHUH,
ATIOMHUHHK ) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHNN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKeJIe3a U UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Meramib"

20

HeMeTaJIJII)I, HUX IIOJIOKCHUEC B
Ilepronnueckoit cuCTEME XUMUYECKHUX
sneMeHToB [. 1. Menaeneera u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckue CBOMCTBA HEMETAJIOB.
AJI0TpONHS HEMETAUIOB (Ha IpUMEpPE
KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COEUHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, (pocodpa 1 ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA YIJIEPOa, KDEMHHUS U
UX COCOUHEHUU

25

[IpuMeHeHne BaxKHEHIITUX HEMETAJIIOB U UX
COEIMHEHNN

26

O0001eHne ¥ cucTeMaTh3alys 3HaH!i 110




TeMme «HeMmeTamael». Belaucienus mo
YpaBHEHUSAM XUMHYCCKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTnueckas pabora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemetasl"»

o8 KonTtponpsHast paboTta o remam «MeTauib» 1
n «Hemerauib»

29 Heopranuueckue u opraHuyecKue KuciaoThl. 1
Heopranunueckue u opranndeckiue OCHOBaHUS
AMoTepHbIe HEOpraHUYECKHUEe U

30 opraHuueckue coenuHenus. ['enernyeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEILIECTB
Ponb xuMum B 00€CIICYSHUH KOOI HYSCKOI,

31 SHEPreTUYeCKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEUITTHBI
[IpencraBnenust 00 00X HAYIHBIX

32 MPUHIINUIIAX TPOMBIIIIEHHOTO MTOJIy4YEHUs 1
BaXHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTEPUAIIOB 1

34 XUMHUS ¥ 30pOBbE YeNlOBeKa

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOI'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET






		2024-03-06T10:33:44+0300
	Плотникова Елена Владимировна




