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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XWMUHM Ha YpPOBHE CpelHero obmero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll 00pa30BaTENbHOW MPOrPaMMbl CPEHEro OOIIero o0pa3oBaHUs
(®OIT  COO), mpencraBienHbix B  DenepadbHOM  TOCyAapCTBEHHOM
obOpazoBarenbHOM crangapre COO, c¢ yu€rom KoHuenmuu npenoaaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Oenepanyy, pealu3yIONMX OCHOBHBIE 0Opa3oBaTelbHbIE MPOTPaMMbl, H
OCHOBHBIX TMoyokeHul «Crpareruu pa3BuUTHs BocnuTaHusa B Poccuiickoit
®denepanuu Ha niepuoa a0 2025 roma» (Pacmopsixenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1iel cTpareruu 00y4eHHUs, BOCIIMTAHUS U Pa3BUTUS 00y4arOUIUXCsl CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHenTyainbHbie TonokeHuss ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJIeH,
coliepKaHUs, PE3yJbTaTOB OO0y4YeHUS M TpeOOBAaHUN K YPOBHIO IOJITOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpPraHU3alNK, SBJISETCI HEOTHEMJIEMON YacCThI0O UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM JSTallOM pealu3aldd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJJOCTHOM CHCTEME XHWMHUYECKOro OOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelloBeKa, a TaKKe DSKOJIOTMYEeCKHM OOOCHOBAaHHOIO OTHOUIEHHSI K CBOEMY
3M0POBBI0 M MNPUPOIHON cpene. Peammsyercs xumuueckoe oOpa3oBaHHE
00yyJaroImuxcsl Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHus CPEeJACTBAMH y4eOHOTO
npeaMera  «XUMUS», COAEPKAHUE W IOCTPOEHUE KOTOPOTO OIPEAEIEHBI B
nporpaMme IO XUMHUHU C Y4€TOM CHenu(PUKU HAyKd XUMHUH, €€ 3HA4YeHUs B
MO3HAHWU TPHUPOABl U B MaTEPUAIBHOU KU3HH OOINECTBAa, a TaKXkKe C YUYETOM
oOmux T1eJeil W TPUHIIMIIOB, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero oo011ero oopasoBanus B Poccutickoit deneparuu.

XUMHS KaK 3JIE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT 0coOyk poJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpHUAIbLHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaa B (HOPMUPOBAHHUE PAIMOHATHHOTO HAYYHOTO MBIIUICHHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIET0 MHUPA, OCO3HAHUS B3aMMOCBA3U MEKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXXHBIMU 00JIACTSIMU MPUMEHEHUS.



TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMH HAayKaMH, XUMHs CTaja
HEOTHEMIIEMON YaCThIO MUPOBOM KYJBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOIO
TpyAa U KM3HU Kaxaoro uiaeHa oOmectBa. CoBpeMEHHas XMMHs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HAIpaBiIeHAa Ha pELICHUE
IJI00ANBbHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBHM € OOMMMM LEMSMA W TPUHIUIAMH CpPEJHEro OOIIero
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10—11 kmacceel, 6a30BbIl YPOBEHb
U3yYEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO IOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK0 UM JUIsl  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHHS B JKU3Hb COLMYMA, IPOAOJDKEHUS
00pa30BaHUs B PA3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBidOmIMMU  TIpeaMeTa «XUMUS»  SBISAIOTCA  0a30Bble  KypChl —
«Oprannyeckasg xuMus» U «OOIIass M HEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHMsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMHHM (C BKIIFOUEHUEM 3HAHUU U3 OoOLIel XUMUM) u
OpraHn4ecKor xumuu. POpMHUPOBAHUE JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 00€CIeurnBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEILIECTB Ha OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa coaepxaHust KypcoB — «Opranumueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B IporpaMMe MO XHMHUHM Ha OCHOBE
CUCTEMHOTO TMOAXO0/Ja K U3Y4YEHUI0 Yy4eOHOro wmarepuasa u 0OyCJIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pPAa3BUTUEM  3HAHMM  HA  ONpPEACIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XWUMHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOpPUM CTPOCHUS OPraHUYECKHUX
COCAMHEHNH, a TAaKXKE€ HAa YPOBHE CTEPEOXMMHUYECKUX U  IJIEKTPOHHBIX
MPEACTABICHUM O CcTpoeHun BemecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4ecko XHWMUHU IIOJIYy4YarOT Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IMEPBOHAYAIBHBIC
NPEICTaBIICHUS O XUMUYECKON CBA3M, KJIACCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOW PEAKIUU.

[lon HOBBIM yrioOM 3peHuss B MpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCs W3YYEHHBIH Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETHUUECKH MaTepual M (DAKTOJOTMYECKHE CBEIEHUS O BEIIecTBaX M
XUMUUYeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00y4arouuMcsi MPEJOCTaBIsIETCs BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
MEePUOANYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOAOJOTHYECKUX MO3MIIHM,



rIyOke TIOHSATh WUCTOPUYECKOE U3MEHEeHHWEe QYHKIMA OTOTO 3aKOHa — OT
o0oOmaroiei 10 0ObACHAIOMIEH U MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnonHsercs B kKypcax 10 m 11 kmaccos
AJIEMEHTAMHM COJIEPKAHUS, HUMEIOIMMMU KYJIbTYPOJOTHYECKAN W MNPHUKIATHOM
XapakTtep. OTH 3HAHUS CHOCOOCTBYIOT NOHUMAHHMIO B3aUMOCBSI3U XUMHU C
IPYTMMHM HayKamu, pPacKpbIBalOT €€ poJib B MO3HABATEIBHONW M MPAKTHYECKOM
JESTEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K TMPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTaOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJsieMax, CBSI3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U
NPUMEHAThL €€ [JIs1 TIOMOJHEHUs 3HAHWM, pEIICHUS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAIILHBIX HCCIEA0BaTEeNIbCKUX 3a7a4d. B 1memom conmepkanue yueOHOTO
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  M3YYEHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHrUe y 0OO0Y4YaIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI /JIi MOHUMAaHUS
dbunocopckux uaeh, Takux Kak: MaTepUaibHOE€ €AMHCTBO HEOPTraHUYECKOTO U
OpPraHUYecKOro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEILECTB HMX COCTaBOM H
CTPOCHUEM, TIO3HABAEMOCTh MPUPOJHBIX SBJICHUW MYyTEM OSKCIEPUMEHTA H
pelieHus] TMPOTHUBOPEYUN MEXIy HOBBIMH (akTaMHM U  TEOPETHUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIA XMMHUU B PEIICHUU IKOJIOTUYECKUX MPpoOIieM, a
TaKXe Npo0seM cOepeXeHHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTUS U COUMAIU3alUU
oOydJaronuxcsi MPUHATBIE TPOrPaMMONM MO XMMHH TOAXOAbl K OIpPEIeIICHUIO
colepKaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JEWCTBHM, HMeOUMX 0a30BO€ 3HAYECHHE IS
pPa3IMUHBIX BUJOB JICSITEIBHOCTU: PpEIICHUS Mpo0JjeM, IMOUWCKa, aHadu3a |
00paboTku uHbOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHHSI OTbITA MPAKTUYECKON
U HCCIIEIOBATENbCKONM AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMHUHU.

B mpakTtuke mnpenogaBaHWs XUMHHM KaK Ha YpPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHET0 0OIIEro 00pa3oBaHUs, IIPU OINPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IEJe H3ydeHUs IMpeaMeTa HalpaBiICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUITMOHHO TMPHU3HAETCS (POpMUpPOBAHUE OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIbHOCTH YeJIoBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOAUYECKON TOYKHA 3PEHHS TAKOM MOIAXOA K OIPEACIICHUIO LENeh W3YYCHUS
MpeaMeTa SIBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CornacHo 1aHHOM TOYKE 3pEHHs TJIaBHBIMU LEISIMH H3y4YeHUsS MpeaMera
«Xumus» Ha 6azoBoM ypoBHe (10 —11 k1.) ssBASIOTCS:

e (opMHupOBaHWE CHCTEMBl XHMHYSCKHX 3HAHMHA KaK  BaKHEUIICH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIE MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE U TOHMMAaHUE CYIIHOCTH JOCTYITHBIX
000O0IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIJICHHE C HCTOpUEH
WX Pa3BUTHUS M CTAHOBJICHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEeaKlIuid, HEOOXONUWMBIX HJsi MPUOOpETEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBICHU,
UMEIOLINX MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XWMHYECKOTO OJKCIEPUMEHTa, COOJIIOJICHHEM  MpaBHII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuMm, comepxaTenbHasi XapaKTepUCTUKA IeJIel U 3a/1a4 U3ydeHus
npeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHUCTEME CpellHero oduero odpazoBanus. Cerogus B
OpernofaBaHUM  XUMHH B OOJbIIEH CTEMEHH OTHAETCS  MPEINOYTEHUE
MPAKTUUYECKOH KOMIIOHEHTE COJAEpkKaHWs OOYy4YeHHsS, OpPHUEHTHUPOBAHHOW Ha
HOJrOTOBKY BBITYCKHHKA 00I1€00pa30BaTEIbHON OpraHM3aliy, BIAJCIOIIEr0 HE
HAOOpOM 3HaHWW, a (YHKIHUOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIOCO0aMHU H
YMEHUSMH aKTHBHOTO TIOJIYYCHHS 3HAHWUN M TMPUMEHEHUS WX B PEATIbHOW JKU3HU
TS peIlieHus MPaKTUYECKUX 3a1a4.

B cBs3u ¢ 3TUM Tpu W3YYCHHH TpeAMeTa «XUMUS» JTOMUHHUpYIOIIee
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanTamnys 00y4aroluXcsl K YCIOBHUSM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHHE  WHTEIJICKTYyaqlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
camM000pa3oBaHnI0, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPHUHITHIO TPAMOTHBIX
pElIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYaIMAX, CBSA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOydyaroluXcsl KIIOYEBBIX HAaBBIKOB  (KIIOUYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHHWE [UJISl PA3UYHBIX BHIOB
JEeSATEIBbHOCTU: PElIeHUs] MpoOJeM, MOUCKa, aHaidu3a U 00paboTKu MHGOpMALIHH,
HEOOXOMUMBIX Ui TPUOOpPETEHHs] OMbITa JCSATENIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XWMHUH, a TakKe JUIsI OIEHKH C  TO3UIIHHA
AKOJIOTMUECKON Oe30MacHOCTH XapakTepa BIHMSHHS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOTHYIO CPEY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00yUaroMXCcs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHUA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMH, UCIIOJIb30BATH
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA M aHaJlu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEP KAHNUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIICHHS], HA0II0IaTENbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOECHHO
HEOOXOAUMBI, B YaCTHOCTH, NpPHU IJAHUPOBAHUU M MIPOBEACHUM XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHHE Yy oOOyvarommxcid YyOeXIEHHOCTM B T'yMaHUCTHUYECKOMN
HaIpaBJIECHHOCTH XUMHUH, €€ Ba)XXKHOH pPOJIM B PEIIECHUM TIJIOOANBHBIX MPOOJIEM
paIOHAIBHOTO MPUPOAOIOIB30BaHNUS, TOTIOJHEHHUSI YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpexHOTrO
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3JI0pPOBbIO, a TaKKe NPUOOPETEHHUs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM JUId NPUHATUS TPAMOTHBIX pPEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMH.

B yuyeOHOM miaHe cpeaHero oOmero oOpa3oBaHUs NpeAMET «XHUMUS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHON oOmactu «EcTecTBEeHHO-HAaydHbIE
MPEeIMETHD.

OO1ee yncio 4acoB, OTBEAEHHBIX JJI1 U3YyUEHUS] XMMHUU, Ha 0a30BOM YPOBHE
cpeaHero ofmiero odpazoBaHus, coctaBisieT 68 dacoB: B 10 kimacce — 34 gaca (1
gac B Hezeno), B 11 kimacce — 34 gaca (1 wac B HeAemo0).



COILEPKXAHUE OBYYEHUSA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMHUHU

[IpenMeTr opraHM4ecKOll XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHU. CTPYKTYpHBIE (DOPMYITBI
OpraHMYecKMX BenlecTB. l'omosorusi, wu3omepus. XHUMHYECKas CBsI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyd OpraHnyeckux BeuecTB. HomeHkmnarypa
OpraHMYECKHUX COCAUHEHMH (CUCTeMaTHuyecKas) W TpUBHUAJIbHBIE Ha3BaHMS
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBPALLECHUN:
O3HAaKOMJIEHME € OO0pa3laMH OpPraHMYEeCKUMX BEUIECTB W MaTepHajlaMH Ha UX
OCHOBE, MOJICTUPOBAHME MOJIEKYJ OpPraHWYECKHX BEIIECTB, HAOIIOJCHUE H
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
[pU HarpeBaHuu (IJ1aBjJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAx. MeraH u dTaH —
OpocCTeHIlIne NPEACTaBUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXKJIEHUE B NPHUPOJE, IOIy4YCHHE HU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKUN pPsiA. DTUIEH U MPONUJIEH —
OpocTeHIline NPEeACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHMS, THApPATAlUW, OKHUCIEHUS W
MOJIMMEPU3AIIH ), TOTYYEHUE U TIPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwnOyranauen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psia. ALIETUIICH
— TpOCTEHINMHA TpeACTaBUTENb AJIKHUHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMHUYECKUE CBOMCTBA (pEakUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TMAPATALNH,
rOpeHus), NOJy4YEeHHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, QU3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuu rajoreHupOBaHMUS W HUTPOBAHWSA), MOJYyYEHUE U NpUMEHEHUE. Toryon:
cocmas, cmpoeHue, uauueckue U  XuMuyeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOYyYeHUe U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXKIYy YIVIEBOJOPOJAMHU, NPHUHALICKANUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YrI€BOAOPOAOB. I[IpuponaHbIi ra3 u MOIyTHBIE
HeTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenune. CrnocoObl mepepaboTKu HePTH:
IEPEroHKa, KPEKUHI (TepMUYECKHUI, KaTamuTUueckuil), nuponus. [IpoaykTsl
nepepaboTKu He(TH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIi
YTOJIb U IPOAYKTHI €r0 NMepepadboTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMM IUIaCTMACC, KaydyKOB U PE3UHbI, KOJUIEKIIUH
«Hedpts» u  «Yromp», MOAEIUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, IPOBEACHUE IPAKTUUYECKON pa0OThI: MMOJyYEHUE 3TUJICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnrpie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuud (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJJTHOTO M3 UCXOHBIX BEIECTB MU MPOJAYKTOB PEAKIIHH).

Kucaopoaconepaxanue oprannieckue coeinHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TAaHON: CTPOCHHE,
(¢usznyeckue MW XHUMUYECKHE CBOMCTBA (pPEakIMM C AaKTHUBHBIMU METaJUIAMU,
raJIor€HOBOJIOPO/IAMHU, TOpPEHHE), MpUMEHEeHHE. BoaoponHble CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHEe METaHOJa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWIEHTJMKOAbL M  [JIHMIEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMHU
MeTaJlJlaMHl, KaueCTBEHHAsl peakiMsi Ha MHOTOaTOMHble crupThl). [leificTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauueprHa U 3TUIICHTJIMKOJIS.

deHoM: CTpOEHUE MOJEKYJbl, (U3UYECKME U XUMHUYECKHE CBOMCTBA.
ToxkcuuHnocTh (peHouna. [lpumenenue denona.

Anbaeruipl M Kemouvl. DopMalbAETHA, AaUETAIBACTUA: CTPOECHHUE,
(¢u3znyeckue U XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEaKIINH ), TOJyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpe/esibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKHe U XUMHUYECKHE CBOMCTBa (CBOICTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKaiim), mojayyeHue U MpuMeHeHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX

KHUCJIOT. MbIjIa KaK COJIM BBICHITUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxuble 2¢GUpHl KaK MPOU3BOJAHBIE KapOOHOBBIX KuCIOT. ['maponus
cnoxHbIX (upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonorunueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiaccM(UKAnUg ~ yriieBogoB  (MOHO-, JU- W
noymcaxapuibl). [ I0ko3a — mpocTelmii MoOHOCaxapua: 0OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (PU3MYecKMe U XUMUYECKHE CBOWCTBa (B3aUMOJCHCTBUE C
ruapokcugom meau(ll), oxkucieHue ammMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bl), HAXO0XKICHHE B MPUPOJE, IPUMEHEHUE,
ouonoruueckas poiib. DotocuuTe3. pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnoiio3a kak npupojasbsie noaumepsl. CTpoeHHe Kpaxmania U
neuosio3bl.  Pu3nueckue M XMMHYECKHE CBOMCTBA Kpaxmaia (THApOJIH3,
KaueCTBEHHAsI PEaKIIMsI C HUOJOM).

DKCIEPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HMX TMPEBpPAILCHUN:
poBe/IeHHe, HAONIOJCHUE U ONMUCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaToOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
runpokcunom meau(ll)), anpaernoB (OKUCIEHHEe aMMHAYHbIM PaCTBOPOM OKCHA
cepeopa(l) u ruapokcumom wmeau(ll), B3aummojmelcTBUEe Kpaxmaia C HOJIOM),
MIPOBE/ICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPAa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3agaun.

Bbluncnenuss 1mo ypaBHEHHMIO XHWMHMYECKOW peakuud (Maccel, 00ObEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHuuecKue COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. Puszndeckue
U XMUMHUYECKHE CBOICTBAa aMHMHOKHCIOT (Ha MpUMepe MMLKHA). buomormyeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak npupoaHbIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHnasd,
BTOpUYHAs W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBA OEJIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAJIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBpAIICHUI:
HaOJII0JIEHNE U ONMCAaHUE JEMOHCTPAILMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIUMEPHU3ALNHU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX MPEBpaLICHUN:
O3HaKOMIJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peannszanus MeXIpeIMETHBIX CBSI3€U IPU U3YYEHUU OPTAHUYECKOU XUMHHU B
10 kmacce ocyliecTBISIETCS Yepe3 MCIOJIb30BaHME Kak OOIIUX €CTeCTBEHHO-
HAay4YHbIX TOHSTUW, TaK W TOHITUH, SBISIIOIINAXCA CUCTEMHBIMM JUISI OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAYYHBIH (DaKT, TUIoTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KJIacCUPHUKaIus, NepUOIUIHOCTh, HAOIIOJEHHE,
M3MEPEHNE, DKCIIEPUMEHT, MOJACIUPOBAHUE.

@dusuka: MarTepus, DOHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HSHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUMHBI U €AUHUIIBI UX U3MEPEHMUS.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YTIJIEBOMBI, >KUPBI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMbI€, TOILIMBO,
pecypcehl.

TexHomorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO IHTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPEnapaTsl, MaTEPUAIbI U3
HCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI XUMHUU

XUMUYECKUN d3JIeMEHT. ATOM. Snpo aroma, H30TONBL. DJIEKTPOHHA
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpe/esieHrs 3JEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpaAIIHs aTOMOB.

[lepnognueckuil 3akoH U [leproguyeckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepuoanyecKkoro 3akona u lleprnoanyueckoil CHCTEMBI
xuMudeckux 3neMeHToB J[. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOPUEUW CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBONCTB XHWMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CJIOXKHBIX BEIIECTB IO TpynmnaM M Tepuojaam.
3HavueHuEe NEePUOANYECKOTO 3aKOHA B Pa3BUTUHN HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3HU
(KoBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTainueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJIGHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH U JOHOPHO-
akienTopHblil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJSPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU.

[loHATHE O OUCHIEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10Ji BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHN. Howmenxknarypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKUX BEIIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccudukanuss  XMMHUYECKHX — peakiuid B
HEOPraHMYECKOM M OpPraHWYECKOW XHMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILLICHUS SJHEPTUU TPU XUMUYECKUX PEAKIIHSIX.

CKOpOCTh peaklnH, €€ 3aBUCMMOCTh OT pa3iMyHbIX pakrtopoB. OOpaTumbie
peakuuu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutryeckas aucconuanus. CuiabHbie U ciialdble 25eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIASl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX MPEBPAILICHHI:
nemMoHcTpanus Tabmun «[lepuonnueckas cucreMa XxuMuueckux snemeHtoB [l. .
MenneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEHIETOK, HaOIOJeHUE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONMPEAECICHUE CPENIbl pACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCATBHOTO WHJMUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEJICHUE MPAKTUIECKON paboThl «BiusiHue pa3inyHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIIum.

Pacuérnrie 3agaun.

PacuéTtel 1O ypaBHEHUAM XUMHYECKMX pEakIMid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACYETHI, PAaCUEThl C MCIIOJIB30BAHUEM MOHATUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemerannel. Ilosoxxenne HemetayuioB B Ilepuomudeckont  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETA/UIOB (Ha mMpuMepe
KHCIIOpOJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpEeMHHSI) U UX  COCOUHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U KX COCIMHEHHM.



Merannel. [lomoxenne meramioB B Ileprnoanyeckon cucreMe XMMHUYECKUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. OOmue gusnueckue cBorcTBa MeTauioB. CIUIaBbl METAILIOB.
DNEKTPOXUMHUUYECKUM Pl HAPSLDKEHUM METAIIIIOB.

XWUMHUYECKHE CBOMCTBA BaXXHEHUINIMX METAUIOB (HATpUM, Kalui, KaJbIIHUM,
MarHui, aJlfOMMHUMN, IIUHK, XPOM, JKEJI€30, ME/b) U UX COEIUHEHUH.

OOmue cnocoObl monmyueHus: MetaiioB. [IpumMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IMPEBPAILLCHUM:
U3ydyeHue Koyuiekuuu «MeTamisl U CIUIaBb», 00pa3loB HEMETAJUIOB, PELICHHE
AKCIIEPUMEHTAJIbHBIX 3a]a4, HAaOJIOJACHUE U ONUCAHUE JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (B3aMMOJICHCTBHE TMAPOKCHIA AJIOMUHHS C PACTBOPAMHU
KHCJIOT U IIEJI0YEe, KaYeCTBEHHbIE PEAaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHrpie 3anaumn.

PacuéTtel mMaccel BemiecTBa WM 00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILIECTB UMEET ITPUMECH.

XuMus ¥ ’KU3Hb

Ponb xumumn B 00eCn€YeHUH SKOJIOTMYECKOM, SHEPreTUYeCKOoW U MUIIEBOU
0€e30MacHOCTH, pPa3BUTUM MeAuUUHBL. [IOHATHE O Hay4HBIX METOJax MO3HAHUSA
BELIECTB U XUMHYECKUX PEAKIIHM.

[IpeacraBnenuss 00 OOHMX HAy4yHbIX MPUHLMIAX TPOMBIIUIEHHOTO
NOJIYYEHUS BXKHEHIINX BEILECTB.

UYesnoBeK B MHpE BEIIECTB W MaTEPHUANIOB: BAXHEHIIME CTPOUTEIBHBIE
Marepuanbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKd, CTEKJIO, KepaMHuKa,
Marepuanbl IS 3JEKTPOHUKH, HaHOMAaTepHasbl, OPraHUYECKUEe M MHUHEpaIbHbIC
yaoOpeHus.

XAMHSL W 370pPOBBE 4YEJIOBEKA: IMPaBWJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30M1aCHOTO HCIOIb30BaHUs MpenapaToB ObITOBOM XHUMHHU
B IMIOBCEIHECBHOM JKU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d TIpW  HM3yYeHUH OOmed u
HEOPraHn4YecKor xumuu B 11 kacce oCylIECTBISETCS YEpe3 HCIONb30BaHUE Kak
oO0LIMX €CTEeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W MOHATHM, SBISIOIIMXCA
CUCTEMHBIMU JIJIs1 OTJIETBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHSA: HAy4dHbId (akT, TUmoTe3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluus, MNEePUOAUYHOCTb, HAOIIOJIEHUE,
SKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SBIICHHE.



®du3uka: MaTepusi, IHEPTUsi, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusM, OdKOCUCTeMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTAEMbIE, TOTLINBO,
PECYPCHL.

TexHonorus: XMMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPTHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIBCKOXO3MCTBEHHOE MPOU3BOJACTBO, IHUIIEBAS
IPOMBIIIVICHHOCTh,  (papMalieBTUYECKass  MPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIIECHHOCTh, HAHOTEXHOJIOT U H.



IVNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucss MpPOrpaMM CpeaHero oo6imero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM). HaydHO-MeTOmuYecKol OCHOBOW  JJIA
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBercTBUM C CHUCTEMHO-JIEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMIMMHUCS POCCUMCKOM TpakIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIMYMe MOTUBAIUN K 00YUEHHIO;

IIeJICHANPABICHHOS Pa3BUTHE BHYTPCHHUX yOEKIECHUH JTUYHOCTH HA OCHOBE
KITFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCSl PYKOBOACTBOBAThCS B CBOEH
JEATETBHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMH, TPHUCYIITUMHU IIEIOCTHOM
CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJIM4KUE NMPABOCO3HAHUS YKOJOTUYECKON KYJIbTYPHI U CIIOCOOHOCTH CTaBUTH
IIEJTN U CTPOUTD KU3HCHHBIC TIIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS TMpeaMera «XUMHUsS» JOCTUTAIOTCA B
CIMHCTBE YYCOHOW ¥ BOCIHTATEIBHONH JIEATEIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HjealaMd POCCHUUCKOTO TPaKIaHCKOTO O0O0IecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IpOIlECCam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBCHHOTO CTAHOBICHUS JIMYHOCTH
00yyJarommxcs.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS TpEaMeTa «XUMHUS» OTPaKaroT
c(OPMHUPOBAHHOCTh OTBITA TTO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
oOydJaronuxcst Mo peajnu3arii MPUHATHIX B O0IIECTBE IIECHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpMax W TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUWH YYEOHBIX M TO3HABATENBHBIX 3a7a4, BHIOJTHECHHH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYTUX IpU aHAJINW3€ Pa3IMYHbIX BUIOB YU€OHOU AESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSL:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY W HAay4HOMY HACIIEIUIO
OTE€YECTBEHHOMN XHMUM;

YBaOXEHHUs K IPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IPAKTHUECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMUS TOTO, YTO JOCTH)KCHMS HAyKH €CTh pPE3yJbTaT
JUINTENbHBIX ~ HAOMIONEHUN, KPONOTIUBBIX JKCHEPUMEHTAIbHBIX ITOMCKOB,
MIOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

WHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIEAYIOLIEM
aHaJIn3e MHQPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO MIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHWE M IMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUM ATUX
MOCTYTIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEeH 30poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

COOMIO/IeHUsT TIpaBUJI O€30MacHOr0 OOpalleHuss C BEUIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAaHUsl LEHHOCTM NpaBWI1 HWHAMBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOT0 MOBEJCHHSI B CUTYAlIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCHEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILNECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEHICHUM MPAKTHUYECKHX 3a7ad
COLIMAJIBHOM HAIIPaBJICHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE ITPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XHUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3yJbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBUIYATbHON TPACKTOPUHU
oOpazoBanusi, Oyayiei npodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTENW K XMMHH, UHTEPECOB U
noTpedHOCTEH 00111ecTBa;

6) 3K0JI0rHYecKOro BOCITUTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU HA 3€MIIE;

MOHMMAHUSI TJIO0AJTBLHOIO XapaKTepa HSKOJIOTHYECKUX MPOoOIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MIPUPOTHON U COLUAIBHOM CPEIBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTIKCHUM XUMHUHU IS
peLIeHUs] BOIPOCOB PAMOHAIBHOTO IMPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JACHUCTBUM, MPUHOCSIIIMX BpEI  OKPYKAIOLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE SKOJIOTMYECKUE
MOCJIEICTBUS NPEANTPUHUMAEMBIX JECUCTBUM M MIPEJOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOHN HaIIPABJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCS MMM B TO3HABATEIbHOM, KOMMYHUKATHBHOW W COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeMU(PUKU XUMUUM KaK HayKH, OCO3HaHHs €€ poJid B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIICHUS, CO3JIaHUM IIEJIOCTHOTO
MpEeJCTaBICHUS] 00 OKpYKAIoIeM MHUpPE KaK O €IUHCTBE MPUPObl U UYEJIOBEKa, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHUU MpoOJieM COXpaHEHUs
IIPUPOJHOTIO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU IS  COBPEMEHHOM
UUBWIN3AIMA: B €€ TYMAaHUCTHYECKOW HAIPABICHHOCTA W BaXHOW pOJU B
CO37IaHUU HOBOW 0a3bl MaTepUATLHON KYJIbTYPbI, PEIICHUN TJIOOAIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECIIEUYEHUU YCIOBHMA
YCHEHIHOTO TpyJa U OKOJOTMYECKH KOMGPOPTHOM >KM3HU KaXJAOro 4YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHHMAaHUS CYLIIHOCTH METOJOB
MMO3HAHUS, WCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIH30BATh



MoJTydyaeMble 3HAHMS I aHAIHU3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUSA JIeJaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAay4HbIX (DaKTOB W HMCIOIIUXCS JaHHBIX C N0 MOJyYCHUs
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENIHO HCIIOJIB30BaTh XUMUYCCKUE 3HAHUSA IS
pelIeHus Tpo0JIeM B peabHBIX JKU3HEHHBIX CUTYaIIHAX;

MHTepeca K O3HAHUIO U UCCIIEIOBATENCKOM 1eATEeIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caMo00pa3oBaHWIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH TI0O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJZla B Pa3lMYHBIX cdepax mpodhecCuoHaTbHON

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PECHHS  OOYYArOIIMXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIC MOHATHUS, OTPaXKaroIIne
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMS,
HCITOJIB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MpoIIeCC, CHCTeMa, HAYYHBIN (haKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICOBAHNE, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC YUcOHBIC NelCcTBHs (TI03HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHOM
I'PaMOTHOCTH M COIMAILHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHbBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHMKATHBHBIMA W  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NO3HABATEJIbHBIMH
JeHCTBUAMM:

1) 6a3oBbIe JJOrHYecKUe TeHCTBHUS:

CaMOCTOATENLHO  (OPMYJIHMPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HX
JTOCTUXKEHUSA, COOTHOCUTD PE3YJbTATHI I€ITETBHOCTH C TOCTABJICHHBIMHU 1EISIMU;

HCTIOJIb30BAaTh MPU OCBOEHUHU 3HAHUW MPUEMBI JJOTUYECKOTO MBIIILICHUS —
BBIJICIIATh XAPAKTEPHBIC IMPU3HAKKA IMOHATUM U YCTAHABIMBATH UX B3aHUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIOMINE TIOHITHS JIJIsi OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHUIM;

BEIOMpPATh OCHOBAaHHUS ¥ KPUTEPUH IS KiIacCU(PUKAIIMK BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHUE PACCYyXICHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, TIO
aQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MIPUMEHSTH B IPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJINYECKUE
(3HaKOBBIE) MOJIENIU, TPEOOPA30BLIBATH MOICIIbHBIC TPEICTABICHUS — XUMUYECKHUM
3HaK (CHMBOJI) OJJIEMEHTa, XUMH4YEcKas QopMyna, YpaBHEHHE XHMHYECKOU
peakiuyu — MpU pEHICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3aj1ad,
IPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
IPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKHX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKkuui;

dbopMyIUpOBaTh LEIN U 3a/1a41 UCCIIEA0BaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHpPOBAaHHBIE BOINPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUJIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
000011IeHNsT ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIENOBATENbCKOM M IPOCKTHOM
JESATEIbHOCTH, TMPOSIBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUsI MNPAKTUYECKUX 3a/1ad, IMPUMEHEHUIO Pa3JInYHbIX
METOJI0B TTIO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IUYHBIX MCTOYHUKAX uHGopManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl uTepHeTa), aHamM3upoBaTh MHPOPMAIIUIO PA3ITHYHBIX BUIOB U (HOpM
npeACTaBIeHuUs, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(dbopMynpoBaTh 3alpoOChl U MPUMEHATh Pa3IUYHBbIE METOABI MPHU MOUCKE U
orOope wuH(pOpMannK, HEOOXOTUMOW Il BBINOJHEHHS Y4YeOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U pa3JInYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TIpeICTaBICHHUS
uH(popManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh Hay4HbIM S3bIK B KAdecTBE CpeICTBa Hpu pabore cC
XUMHUYECKON HMH(pOpMALUEl: NPUMEHATh MEXIpPEeAMETHbIE (pU3NUECKUEe WU
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, aO0OpeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

OBinaneHue yHMBEpPCAIbHBIMH KOMMYHUKATHBHBIMHU JAeHCTBUSIMH:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOIl TEMbI B XOJ€ AUAJIOTa W/WUIU
IUCKYCCUH,  BBICKa3bIBaTh  MJIeH, (HOPMYIHpPOBaTb CBOM  MPEIIOKECHHS
OTHOCUTEJILHO BBIIOJIHEHUS PEIJIOKEHHOH 3a/1a4H;

BBICTYNIATh C MpPE3EHTAalUed pe3yJbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO UM COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILLECTB, peaju3aluy y4eOHOro npoekra u (GopMyIHpoBaTh BHIBOJbI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COIVIACOBAHMS IO3ULUN B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMHU PeryJIATHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILIECTBISATH CBOIO IO3HABATEIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leau W 3aJayd, KOHTPOJIMPOBAaTH U IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBATH MpEAJaraéMblii  ajaropuT™M JEHUCTBUA TIpH
BBINIOJIHEHUH YYE€OHBIX UM HCCIEAOBAaTEeNIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ (PexTUBHBIN €rMoco0 MX peleHUus C Y4YETOM TMOJYYEHUS HOBBIX 3HAHUHA O
BEILIECTBAX U XUMHUUYECKHUX PEAKLINAX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a
U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XHMHU B TO3HAHUU SIBJIICHUU



OpupoAbl, B (OPMUPOBAHMU MBIIUIEHUS W KYJIbTYpbl JIHMYHOCTH, €€
(YHKIIMOHAJIBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHHs] MPAKTUIECKUX 3a/1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XHMMHYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHUH DIEMEHT, arToM, JJEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIbBHOCTh, XUMUYECKAS
CBSI3b, CTPYKTypHasi (hopMmyna (pa3BEpHyTass U COKpalIEHHas), MOJib, MOJISIpHas
Macca, MOJSPHBIA O0BEM, YIIAEpOAHBIM cKeleT, (yHKIMOHAlIbHAs TpymIa,
paguKai, U30MEpPHs, N30MEPhI, TOMOJIOTUYECKHI PsAJl, TOMOJIOTH, YTIE€BOIOPOIHI,
KHCJIOPOJ U a30TCOJEpkKAIIUE COCAMHEHUS, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSl CTPOCHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PECHUECKHE 3HaHUS,
JeXallhe B OCHOBE ITIOHUMAaHUs IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWILIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEeSATENbHOCTH YEIOBEKa;

C()OPMUPOBAHHOCTh YMEHMM BBISBJIATh XapaKTEpHbIE NPU3HAKU IOHATH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME IOHSITHUS NpPHU
OMMCAHUM COCTaBa, CTPOCHUS U NMPEBPAILCHUI OPraHUYECKUX COETMHEHHI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY JJis
COCTABJICHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U YpPaBHEHUHW XHMHMUYECKHUX PEaKIHH,
U3rOTABJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB ISl WIUIIOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMJIECKHOCTh H3YUYEHHBIX
OpraHMYECKUX BELIECTB II0 HMX COCTaBy M CTPOCHHIO K OIPEACIEHHOMY
KJaccy/Tpynmne COoeIWHEHUM (yriaeBOJOpOAbl, KHUCIOPOA U a30TCOJAEp Kallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUSA), JaBaThb UM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NpHBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHWYECKHUX BEIECTB (ATUJIEH, MPOIMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIIMLUEPHH, (eHos, (opManbAerui, aleTalbleru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, TIIHOK034,
bpyKTO3a, Kpaxmal, HeJTI0J103a, TIUIHH);

cOPMHPOBAHHOCTh YMEHHSI ONPENEIATh BHUAbl XUMHUYECKOH CBSA3U B
OpraHUYECKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUS MPHUMEHSITHh TMOJOXKEHUS TEOPUH CTPOCHUs
oprannueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUSI MaCChI BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMUYECKHE CBOMCTBA THUIHUYHBIX MPEICTABUTEICH pa3IMUHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWICH, NPOIWJIEH, alleTHUJIEH,
Oyramuen-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, 3TAHOJ, ATUJICHTIUKOJb,
[IIALEpUH, (EHOJI, aleTalbJeTu]l, MypaBbUHAsl U YKCYCHasi KUCIOTHI, TIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEX]y HUMU YPAaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHYECKUX PEaKUUi C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKT€pU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Colpbid (He(Th, NPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKu U
IPAaKTHYECKOE MPUMEHEHHE MTPOTYKTOB NEPEpadOTKH;

c(hOPMHPOBAHHOCTh YMEHHUM MPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOAYKTA
peaKkuMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BEILIECTB WJIU MPOAYKTOB PEAKIINN);

Cc()OPMUPOBAHHOCTh YMEHHM BIAJAETh CUCTEMONM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJb3YEeMbIX B XUMHUU MIPU U3YyUYEHUHU BEIECTB U
XUMUYECKUX ABJICHUN (HAOJI0IEeHUE, U3MEPEHUE, SKCIEPUMEHT, MOJICTUPOBAHHUE),
WCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUS M TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATH NMPaBUJIA MOJIb30BAHUS XUMUYECKON
MocyIol W J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH IO BBIIOJHEHHUIO JIa0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUHN TUJIAHUPOBATH U  BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEBPAILICHHS] OPTAHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJyUYECHHE
STWJIEHA U U3YYEHUE €ro CBOMCTB, KAauyeCTBEHHBIE PEAKIHUH OPraHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LIBETHbIC PEaKUUU OENKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH O€30macHOCTH Mpu oOpallleHuu C
BEIIECTBAMH U J1a0OPAaTOPHBIM O0OOPYJOBaHHEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3almuCH YpaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIupoBaTh BBIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEACTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOPMHUPOBAHHOCTh ~ yMEHUW  COOMIOJATh  MPaBWIa  IKOJOTHYECKU
I1EJIECOO00PA3HOTO TIOBEACHUSI B OBITY W TPYAOBOW JCATEIBHOCTH B IIENAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAlOLIEW NPUPOJHON CpEeIbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHW3MBbl OINPEIEIEHHBIX OpPraHUYECKUX
BeIlleCTB, MoHUMAasi cMbica mokazarens [1JIK, mosicHATh Ha mpuMmepax CIOCOOBI
YMEHBIIICHUSI U MPEJOTBpPALIEHUS HMX BPEAHOTO BO3JICUCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUN;

JUISL CIENbIX M CIHA0OBUASIIMX OOY4YalOIIMXCA: YMEHUE HMCHOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyt.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudyeckas
XAMUS OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XHUMHYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPa, POJIM XHMHUHU B TIO3HAHUMU SIBJICHUI
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(GYyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs peIISHUs PAKTUYSCKUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO W IPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONIUe TOHATHSA (XMMHYCCKHAN DJIEMEHT, aToM, H30ToIm, S-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb OKHUCJICHHS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTALTNYECKasl pEIETKa,
TANBl ~XUMHYECKHX  pPEAKIUW, pPACTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJUTHI,
BJICKTPOJIUTUYECKAST JTUCCOIMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiuM, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOW Auccounanuu, nepuoanueckud 3akoH [l. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHECHUSA W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME€ B OCHOBE INMOHMUMAHUA MNPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBICHHUM, (DaKTOJOTHUYCCKHE CBEICHHMS O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHUIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U TPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTEPHBIC MPU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH XUMHUYECKHX  pEaKIIHil,
cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BeNIeCTB (yrapHbId ra3, YIJICKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETaIEHAs! U3BECTh, MUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BAJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJUINYECKasi, BOJOPO/HAS) B COCAMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIIpHas,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEJbl B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX
COCJMHECHUI;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJINBATh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K OINpPEAEIEHHOMY KJacCy/TpyIime
COeMHEHUN (MPOCThIE BEIIECTBA — METAJLIBI U HEMETAJIIbI, OKCH/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPhIBATh CMBICI MEPUOIMUECKOro 3aKoHa /.
N. MenneneeBa u 1IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO0, 0OBSICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XHUMHYECKHX JyieMeHTOB 1-4 mepuonoB I[lepuonnyueckoid CUCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
AIEKTPOHHBIE opouTaI, «IHEPTEeTHYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCTUHECHHM
1o nepuoaaM u rpynnam [lepruoandeckoi CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menpaeneena;

chOPMHPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHUE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPkAaTh CYIIECTBOBAHWE TEHETHYECKOW CBSA3M MEXKAY HEOPTaHMYECKUMHU
BEILIECTBAMU C TTIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKUE PEAKIIMH T10
pa3IMYHBIM TpU3HAKaM (YUCIy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKWCIIEHUS DJIEMEHTOB, 00paTHMOCTU
peaKIMM, yYacTUIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YPABHEHMS PEAKIUNA Pa3IMUHBIX
THUTIOB, TTOJHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIIM MOHHOTO 0OMEHa, yUUThIBas
YCJOBUS, TIPU KOTOPBIX 3TU PEAKIIUU UIYT /10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUW TPOBOAMTH PEAKIUHU, MOATBEPKIAAIOIINE
KAueCTBEHHBIH COCTaB pA3UYHBIX HEOPTraHMYECKHX BEIIECTB, pacCHO3HaBaTh
OTBITHBIM MYTEM HUOHBI, MPUCYTCTBYIONIME B BOJAHBIX PacTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh ~YMEHUH  pPAaCKpbIBATh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
3THUX PEaKLHi;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nencteus (npunuun Jle [llatense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMMHUYECKHE MPOIIECCHI,
JeXallkie B OCHOBE MPOMBIIIIEHHOTO MOJIYYEHHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh NPEIACTABICHUNA 00 OOIMMX HAYYHBIX MPHUHIHUINAX H
HKOJIOTMYECKUX MPOOIeMaxX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCT, YMEHUN MPOBOJIUTH BBIYUCIICHHS C HMCIOJb30BaHUEM
MOHSITHST «MAaccoBasi OJIsi BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B
IPU XUMUYECKUX PEaKIUAX, MACcChl BEIIECTBA UM 00BEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIH O0BEMY OJHOTO M3 YYaCTBYIOUIUMX B pPeakUUU
BEIIECTB, TEIJIOBOrO 3((deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsS] MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MPaBUJIa MOIb30BaHUS XUMUYECKOU
MocyIol W J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TakKe MpaBuia OOpalleHus c
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBIMOJTHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHPOBAHHOCTh yMEHUHN TUJIAHUPOBATH U  BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3joKeHHUE MEPOKCHUAa BOJOpPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpEeNEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyibdar-, kKapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE IKCIEPUMEHTANBHBIX 33134 0
teMaM «Metamib» U «Hemeramib»y) B COOTBETCTBUM C TpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABIATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN W (POPMyIUpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAJTU3UPOBATH XUMHUYECKYIO
uH(OpMaIMIO, TOMYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOU
KOMMYHUKaIH, IHTepHeT U ApyTux);



chOPMUPOBAHHOCTh ~ yMEHUW  COONIOJATh  MPaBWa  IKOJOTHYECKU
L[EJIECOO0PA3HOr0 MOBEAECHHUS B OBITY W TPYAOBOW JEATENBHOCTH B LEJAX
COXPAHEHHUsI CBOETrO 3J0POBbS M OKpYXKAlOIIeW NPUPOAHOM Cpelbl, OCO3HABATh
OIACHOCTb BO3EMCTBUSI Ha KUBbIE OPraHU3MBbI ONPEAEIIEHHBIX BEIECTB, IOHUMAas
cmbic nokaszarensa IIJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHUS H
MPEA0TBPALIEHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYNHBIX METOAAX IMO3HAHUS BEILIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIENBIX M CIa0OBUASIIMX OOydYaloIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHy0 cucteMy obo3HaueHui JI. Bpaiins s 3anucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE ITNTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacoB
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NMPOTrPaAMMBbI JuiekTpoHHbIE (LU pPOBbIE)
Bcero | Konrpoabnbie | IlpakTuyeckue
o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. Teoperuyeckne 0CHOBbI OPraHUYeCcKO XUMHUHU
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHHYECKUX COeAMHEHUN A. M. 3 1 https://resh.edu.ru/subject/29/10/
bytneposa
Wroro mo pazneny 3
Pazjnen 2. YraeBoaopoabl
2.1 [IpenenbHbIe YTIeBOAOPOABl — AJIKAHBI 2 https://resh.edu.ru/subject/29/10/
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2.2 CUPCACTILHPIC YTTICBO/IOPOLBI: ATKEHBL, 6 1 https:/resh.edu.ru/subject/29/10/
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2.3 ApoMaTH9ecKue yTrieBOI0POIbI 2 https://resh.edu.ru/subject/29/10/
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3.3 YrneBost 3 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 13
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4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 https://resh.edu.ru/subject/29/10/
Hroro no pazueny 3
Pa3nen 5. BoicokomosieKyJIsipHbIE COeIMHEHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Nenn/m | HaumeHoBaHue pa3aesioB U TeM MPOrpaMMbl Konrpoubnbie | IlpakTnyeckune
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTshI padoThI
Pa3nen 1. TeopeTuyeckue 0CHOBbI XMMHH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1 1
1.1 [lepuoauueckasi cucreMa XUuMUYECKUX 6 https://resh.edu.ru/subject/29/11/
sneMenToB . 1. Menneneera
1.2 Crtpoenue BeriecTBa. MHOrooOpa3ue BEIeCTB 8 https://resh.edu.ru/subject/29/11/
1.3 XHUMHYECKUE PEeaKIun 12 1 1 https://resh.edu.ru/subject/29/11/
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Pa3nen 2. Heopranuueckasi XuMusi
2.1 Meramisl 12 1 https://resh.edu.ru/subject/29/11/
2.2 HemeTamier 18 1 https://resh.edu.ru/subject/29/11/
2.3 CBA3b HEOPraHUUECKHX 1 OPTaHUHECKHX 4 https://resh.edu.ru/subject/29/11/
BEIIIECTB
Hroro no pazneny 34
Paznen 3. XuMus M JKU3Hb
3.1 XUMUS U )KU3HD 8 1 https://resh.edu.ru/subject/29/11/
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OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 3
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» Xumusi, 11 xnacc/ I'abpuensa O.C., Octpoymo WU.I'., Cnaakos C.A.,
AxuronepHoe obmectBo «M3naTensctBo «IIpocBemieHne»
METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA
https://edsoo.ru/metodicheskie-materialy/

https://instrao.ru/

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/

https://fioco.ru/ru/osoko

https://myschool.edu.ru/

https://resh.edu.ru
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