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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®enepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOCHHUS (eaepanbHOM 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO OOIIETo
obpazoBanus  (D®OIl  COO), mpencrabienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npernojaBaHus  ydyeOHOro mpeamera «XuMus» B 00pa3oBaTENIbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaIM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3BUTUs
Bocriutanuss B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3zpabOTKe MpOrpaMMbl MO XUMUU, K ONPEIEICHUIO
oOmielt crparerud OOy4Y€HHUs, BOCIUTAHUS MW PA3BUTUA  OOy4YaIOIIMXCSA
cpeacTBaMu ydeOHOro mpenmera «Xumus» s 10—-11 xmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTA IIeJeH, coaep)KaHus, pe3yJbTaTOB OOy4YeHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMHUYECKOoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XUMHUYECKOro O0pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIeH
KyJbTYphl UYEJIOBEKa, a TaKkKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUSA K
CBOEMY 3JI0POBBIO U MPUPOIHON cpene. Peanuzyercs xumudeckoe oOpazoBaHue
oOydJaromuxcs Ha ypoBHE cpeaHero oOmero oOpa3oBaHUsS CpPEICTBaAMU
yueOHOro mpeameTa «XHUMHS», COJAEpKaHHE M TOCTPOCHUE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATBHON KU3HU OOIIECTBA, a TAKKE C
yuéToM OOIIMX 1efell M MNPUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanusi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO pPOJb B
COBPEMECHHOW IHMBWIM3AIMHA, B CO3JaHUM HOBOM 0a3pl MaTepHUaTbHOM
KynabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAay4YHOI'O  MBIIUIEHUS, B CO3JaHUE LEJIOCTHOIO IMpPEACTaBIE€HHUS 00
OKpYXaIoIleM MHpE KaK O €IUHCTBE MPUPOAbl U YeJIOBEKa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUS BELIECTBEHHOTO COCTaBa



OKPYKAOIIEr0o MUpa, OCO3HAHUS B3aUMOCBA3U MEXAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH MPUMEHEHUS.

TecHo B3aUMOJEHUCTBYSI C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMUS
cTaja HEOThEMJIEMOW YacThbI0O MUPOBON KYJIBTYpbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W KU3HU KaXJ0ro wieHa odmiecTBa. CoBpeMEeHHash XUMUS
Kak HayKa CO3WJaTebHasl, KaK HayKa BBICOKMX TE€XHOJOTMH HalpaBjeHa Ha
pelieHre riI00albHBIX MPOOJEM YCTOMYMBOTO pa3BUTUS UeEIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHsbl 3J0POBBSI.

B cooTrBercTBUM C OOmMMM LEISAMH W MPUHIIMIAMUA CPEIHEro OOIIeTo
oOpaszoBanusi cojaepxkanue mnpeamera «Xumus» (10-11 xmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYH) UM ISl BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKJIIOUYEHHUS B KU3HbH COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIIOCPEICTBEHHO C XUMUEH.

CocTaBisIONUMH  TIpEeIMETa «XHUMUS» SBISIOTCA 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HEOpPraHUYECcKas XUMUsS», OCHOBHBIM
KOMIIOHCHTOM COJIEpKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKU:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUH (C BKIFOUEHHUEM 3HAHUN U3 001Ien
XUMUHU) U OpraHndecko Xumuu. GopMupoBaHuE TaHHOW CUCTEMBI 3HAHUU MpHU
U3yYeHUH TpeaMera O00ecrneurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro
MHOT000pa3us BEIIEeCTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HeopraHudeckasi XuMusi» chopMHUpOBaHA B MporpamMMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K H3YYEHHIO Y4YeOHOro wmatepualia U oOO0ycIOBJIeHA
UCTOPUYECKH OOOCHOBAaHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOW TEOPHUHM CTPOEHHUSI OPraHUYECKHX
COCIMHEHUN, a TaKXE€ Ha YPOBHE CTEPEOXHMMHUYECKHX M BJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB [JO CIOKHBIX
OMONOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHudeckod XuMUU
MOJIYYar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHHs TIEPBOHAYAIBHBIC TMPEACTABICHHUS O XUMUYECKOH CBSI3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUSI, O XUMUUECKOUN pEeaKInH.

[log HOBBIM yrjaoMm 3peHHsi B MNpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs



TEOPETHUYECKU MaTepuan M (HaKTOJIOTMYECKHE CBEJIEHHS O BEIIECTBaX H
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi 1 HeopraHudeckas
XUMUSD» OOYYarolUMCSl TPEJOCTaBIISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOJANYECKOTO 3aKOHAa C OOIIETEOPETHUUECKUX U  METOJIOJIOTUUYECKUX
MO3UIINH, TIIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (PYHKIIUNA 3TOTO 3aKOHA —
0T 00001aromIei 10 OOBACHSIONEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXXHEUIIMX BEIIECTBAX, MX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHHUH, & TAKXKE O XMMHUYECKUX DPEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs AonojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMU COJICP)KAHUS, UMEKOIIUMHU KYJIbTYPOJIOTHYECKUN U
MPUKIATHON XapakTep. DTH 3HAHUS CIMOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3U
XUMUU C JIPYyTUMH HayKaMU, DACKphIBAIOT €€ pPOJib B IO3HABATEIBHOU W
PaKTUYECKOU JeATeTbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TpOIleCCy TBOpUYeCcTBa B 00JIACTU TEOPUU M TPAKTUYECKUX MPUIIOKEHUN
XUMHUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX TpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKHU
OCMBICJIMBaTh HWH(OpMAIMI0O W TPUMEHATh €€ IS TOIMOJHEHUS 3HAHUMH,
pelieHrs HHTEIUICKTYalIbHBIX W OAKCIEPUMEHTAIIbHBIX HCCIEI0BATEILCKUX
3a1a4. B nenmom coxepikaHue yd4eOHOro mpeameTra «XHUMHS» JTaHHOTO YPOBHS
U3y4YeHHs] ~ OPUEHTUPOBaHO  Ha  (GOpMHUpOBaHHE Yy  OOydarouIuxcs
MHUPOBO33PEHUYECKON OCHOBBI JJI MOHUMaHUs GUIO0CO(CKUX HIIeH, TAKUX KaK:
MaTepuajbHOE E€IMHCTBO HEOPraHMYECKOr0 M  OPraHUYecKOro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh
OPUPOJHBIX SIBICHUM MYyTEM 3KCIEPUMEHTA U PELICHUS] IPOTUBOPEUHUI MEKITY
HOBBIMHU (PAKTaMU U TEOPETUUYECKUMHU MPEANOCHIIKAMU, OCO3HAHUE POJTH XUMUU
B PCIICHHH OJKOJOTHYECKUX TIpodJieM, a Takxke MmpodieM cOepexeHus
SHEPIeTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTUH U
MaTepuasoB.

B nmane pemeHus 3amay  BOCHUTAHMS, Pa3BUTUS U COLMAIU3AlUU
OoOy4JaromuXcs NPUHITHIC MPOTPAMMON MO XMMHUM TOJXONBI K OMPEIEICHUIO
CONlepKaHUsI W TIOCTPOCHHUS TIpEeAMeTa MPeayCMaTPUBAOT (OPMHUPOBAHUE
VHUBEPCAIBHBIX YYEOHBIX JIEWCTBHM, HWMEIOMMX O0a30BO€ 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JCSITEIBHOCTH: pEUICHUs MpoOiieM, TOWCKa, aHalu3a u
o0paboTku  wHOpMaNKMH, HEOOXOAWMBIX JJII HPUOOPETCHHS  OIbITa
MPAKTUYECKON M HCCIENOBATENBCKON JIESITEIPHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTuke mnpenojgaBaHusi XMMHUM KakK HAa YPOBHE OCHOBHOTO OOILIETO
oOpa3oBaHWs, TaKk W Ha YPOBHE cpeaHero oOmero oOpa3oBaHUs, TMIPH
OMPENICICHUH COACPIKATEIIbHOW XapaKTEPUCTUKHU LeJIed U3y4YeHHUs MpeaMera



HaIlpaBJICHUEM T[E€PBOCTENEHHON 3HAYMMOCTU TPAJUUMOHHO NpPHU3HAETCA
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENIbHOCTH 4YEJIOBEKAa U KaK OJHOTO U3
KOMIIOHEHTOB MHUpPOBOM KyJbTypel. C METOAWYECKOW TOYKHM 3pPEHHsI TaKOU
MOAXOJ K ONpENeNCHUI0 LeJed U3y4YeHHs] MpeaMera SBISETCS BIIOJIHE
OINpaBJAHHBIM.

CornacHo JaHHOUW TOYKE 3pEHUS IVIABHBIMHU LEISIMU U3y4YEHUs MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCS:

e (QopMHpOBaHME CHUCTEMBl XUMHUUYECKHUX 3HAHUM KaKk BaKHEUIIEH
COCTaBIIAIOIIEH €CTECTBEHHO-HayYHOM KapTHHbBI MHpa, B OCHOBE
KOTOpO# JieKaT KJIIOYeBble TMOHATHS, (yHIaMEHTaJbHbIE€ 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHUE C UCTOPHEH X Pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEACTABICHUNA O HAyYHBIX METOJax
MO3HAHUSI BEIIECTB M XHMHUYECKHX PEaKIMi, HEOOXOAUMBIX IS
OpUOOpEeTeHUsT YMEHUH OpHUEHTHPOBaTHCA B MHpE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MOBCEIHEBHOM JKU3HH;

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENLHOCTH, CBSI3aHHBIX C
HaOMOIeHueM U OOBSCHEHHEM  XUMHUYECKOTO  DKCIEPUMEHTA,
coOro/IeHneM TpaBuil 0€30MacHOr0 0OpaleHus ¢ BEIECTBAMHU.

Hapsimy ¢ »tuMm, conepkaTenbHas XapaKTepUCTHKa LieJied W 3a1ay
U3Yy4YEHUs IpeaAMETa B MPOrpaMME M0 XMMHUU YTOUHEHA U CKOPPEKTUPOBAaHA B
COOTBETCTBHM C HOBBIMH MPUOPUTETAMHU B CHUCTEME CpPEIHEro oOIIero
oOpazoBanusa. CerofHsi B MPENoJaBaHUM XUMUU B OOJIbIIEH CTENEHU OTHAETCA
NPENNOYTeHUEe  NPAKTUYECKOM  KOMIIOHEHTE  COJEep)KaHus  OOydeHus,
OpUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA O00IIe00pa30oBaTEIbHON
OpraHu3allid, BIAJCIONIETO HE Ha0OpoM 3HaHWHM, a QYHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSMU aKTUBHOTO MOJTYYSHHs 3HAHUM
Y IPUMEHEHUS UX B PEAJIbHOM KU3HU JUUIS PELICHMS IPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM Npu U3y4EHHHM IpeaMeTa «XUMUS» JTOMUHUPYIOIIEEe
3Ha4YeHHE NMPUOOPETAIOT TaKUeE IeJIN U 3aJauH, KakK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JHHAMHYHO pPA3BUBAIOIIETOCS
MHpa, (OPMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOW JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY  IPHUHSTHIO
IPaMOTHBIX PEUIEHUH B KOHKPETHBIX JKU3HEHHBIX CHTYyalUsiX, CBA3AHHBIX C
BEILLECTBAMH U UX IPUMEHEHHEM;



dopMupoBaHUE y OOYYAOMMXCSA KIFOYCBBIX HABBIKOB (KJIFOYEBBIX
KOMITCTEHITU), UMEIONNX YHHBEPCAIBHOE 3HAYCHHE IJIs Pa3IUYHBIX BUIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TOWCKAa, aHaliu3a U 00paboTKH
uHpopMaly, HEOOXOAUMBIX JJIsi TPUOOPETEHUS OMbITa JIEeSITEIbHOCTH,
KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHWM XWMHH, a TaKXKe IS OICHKHU C
MO3ULUNA SKOJOTHUYECKOW O€30MacHOCTH XapakTepa BIMSHMS BELIECTB U
XUMHYECKUX MPOIIECCOB HA OPTAaHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATECIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYECKUX
CIOCOOHOCTEH O00yYaloIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBUU C YKM3HECHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM Il TIOMCKAa
aHanu3a Y4YeOHOH ©W  HAy4YHO-TIONMYJSAPHOW HWH(OpMAIUU XUMHUYECKOTO
CoJIepKaHUS;

dbopMHpOBaHWE W pa3BHTHEC Yy OOYYAIONIUXCS aCCOIMATHBHOTO U
JIOTUYECKOTO MBIIIJICHUS, HaOJI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUHM U
NPOBEJICHUN XMMHUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE Yy OOydJaromuxcs yOeKIEHHOCTH B T'yYMaHUCTHYCCKOH
HAIPABJICHHOCTH XMMHH, ¢€ BaXKHOW POJIM B PEIICHUU TJIOOAIBHBIX MPOOIeM
PaIMOHAILHOTO MPUPOJIONOJIB30BAHUS, TONOJHEHHUS YHEPTETHUYECKUX PECYPCOB
U COXpaHEHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTHU
OEpeKHOTO OTHOIIEHHUS K TIPUPOJE M CBOEMY 3/I0POBBIO, a TakKxke
NPUOOPETEHUS OIbITAa HMCIOJBb30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHATHSA
IPaMOTHBIX PEIICHUI B CUTYallUsAX, CBA3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B ydeOHOM murane cpemHero oOmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOW obOmactu «EctecTBeHHO-
HAy4YHBIE MPEIMETHI.

OO6miee 4yncno 4YacoB, OTBEACHHBIX I M3yYEHUsS XUMHUU, Ha 0a30BOM
YpOBHE cpeaHero o0Iero oopazoBanus, coctapiser 68 yacop: B 10 kimacce — 34
yaca (1 gac B Hepento), B 11 knacce — 66 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIyYEHUH HOBBIX BEIIECTB U MaTepuajnoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opraHndyeckux BeuiecTB. ['omonorus, nusomepus. XuMuueckas CBs3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYECKUX  BEIIECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHH (cucTeMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOJIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB P HarpeBaHuu (TUIaBJIeHHE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psAd. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE UM XMMUYECKHE CBOMCTBA
(peakuuy 3aMElIeHHs] U TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEHIIIe
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psiA.
ALleTUIEH — TMPOCTEUINMN NPEACTABUTENb AJKWUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHue, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu TrajoreHUpoOBaHUS W HUTPOBAHMS), IOJIYYEHHE M NPUMEHEHUE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue ceolucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3bL MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKU YIIIEBOAOPOAOB. IIpupoAHBIN ra3 M NHOMYTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yrosib 1 mpoayKThl €ro nepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ O0pa3naMu IUIACTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJACHUE MNPAKTUYECKOW paboOThI: MOJIyYEHUE
ATUJICHA U U3YyYECHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKium).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleliCTBUE METAaHOJA U 3TAHOJIA HA OPTaHU3M YeJIOBEKA.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTallaMH, KaueCTBEHHAsl PEaKUusl Ha MHOIOaTOMHbIE cMpThI). [elicTBue Ha
OpraHusM 4esoBeka. [IpuMmenenue rmmiepusa u STUICHIJIAKOIIA.

@deHoM: CTpOEHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsi. DopManpaerun, aneTaIbIECTHI: CTPOCHHE,
¢u3nyeckne 1 XUMHUYECKHE CBOIMCTBA (PeaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelEeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOCHHE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOWCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIMX



KapOOHOBBIX KHUCJIOT. MblJJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOOLIIEE JEUCTBHUE.

Cnoxubie >(pupbl Kak TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uuaponus
cinoxkubix 3¢pupoB. Kupsl. T'maponmu3 xkupoB. [IpuMeHeHHE KHUPOB.
buonorunueckas poap KUPOB.

VYrneBoapl: cocTaB, KiaccUpUKAIMS  YIIEeBOJOB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOUCTBA (B3aUMOJICHCTBUE C
rugpokcuom mean(ll), okuciienne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouosiornueckas poib. @orocunte3. GpyKTo3a Kak H30Mep TIIFOKO3bI.

Kpaxman u nemironos3a kak npupoiHbie moumepbl. CTpoeHHE Kpaxmaia u
1eUT0I03bl.  DU3NYECKUe W XUMUYECKHE CBOMCTBAa Kpaxmana (THAPOIHU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCIEpUMEHTAJIbHBIE METOAbl M3Y4YCHUS BEIIECTB M WX IPEBpaIlCHUMN:
poBeIcHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcuaoMm meau(ll)), MHOroaToOMHBIX CIHPTOB (B3aMMOIEUCTBUE TIIUIEPUHA C
rugpokcuaom meau(ll)), ampaeruioB (OKUCIEHHWE aMMHUAYHBIM PaCTBOPOM
okcuna cepebpa(l) u rugpoxcumom menu(ll), B3ammopeiicTBue Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérunle 3a1aun.

Boruncinenuss mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM IMPOAYKTa PEAKIUU MO HU3BECTHBIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepxkaniue OpraHnuecKue COeJUHEHHUS.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHBIE  OPraHWYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIOT. [lenTuasr.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsIpHbIE coeauHeHus. [lepBuunas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIEpUMEHTAJIbHbIE METO/Abl M3YYEHHUS BEIIECTB M HX MPEBpaAICHUM:
HAOJFOICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIlus OEIIKOB
MIpU HArpPEeBaHUU, IBETHBIE peaKUK OEJKOB.

BricokomoJiekyJIsIpHbIE COeIMHEHUS



OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUH:
MOHOMEp, TIOJTUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3AINH, CPETHSISA
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAILHBIE METO/Jbl M3YUYEHHUS BEIIECTB M WX IMPEBpAICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MIaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumun B 10 Kiracce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIIOTE3a, 3aKOH, TEOpHWs, aHAIHM3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

@dwus3mka: Marepus, OJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJCKYJIa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kimeTka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OMOIIOTUYECKH AKTHUBHBIC BemlecTBa (OENKH, YTIIEBOIBI, KHPHI,
dbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OPOUTANISIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemeHTtoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cucrembl xumudeckux odiaemeHToB JI. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHMYECKUX HJIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB [0 TpynnaM M IEepHoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenune BemiecTBa. XHUMHUYECKas CBsI3b. BHUIbl XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsli). Bogoponnast cBsa3b. BaleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenus. MIoHbl: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIDHOTO  CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. T[HUNBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMYECKOU PEIETKH.

[TonsTue 0 nucnepcHbIx cuctemMax. VICTUHHBIE U KOJUIOMHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuusa. Kriaccubukamuss XUMUYECKMX peakluid B
HEOPraHUYECKON M OpraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumbie peakiuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
coCTOstHUE XuMHUYeckoro paBHoBecus. [Ipunuun Jle [Hlatense.

OnexrponuTuyeckas nuccoruaius. CUibHbIE W CIIa0bIe SJEKTPOJUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, ETOYHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METOJAbl M3Y4YEHHUS! BEIIECTB M HUX MPEBpaALCHUM:
nemoHcTpanus Tabmun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /I.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPpOKCUAA BOAOPOJAa B NPUCYTCTBUM KaTaIU3aTOpPa, OMNPEAECIECHHUE CPEIbl
pPacTBOPOB BEHIECTB C IIOMOLIBKO YHUBEPCAIBHOTO WHAMKATOPA, PEaKUUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.



Pacy€Tel 1noO ypaBHEHUSAM XUMHUYECKUX pEaKLUi, B TOM YHCIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIb30BAHUEM IMOHATHUS «MAacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyueckrue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHUIOB,
KHCJIOPOACOAEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHI).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHHUIA.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHMSI DJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O0mme ¢pusnueckue cBoiicTBa Metamio. CruiaBbl
METAJIOB. DJIEKTPOXUMUUYECKUIN Al HATTPSKEHUN METaJJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIui, KaJIbIUH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COETUHEHHUI.

OO61mmume crocoOwl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHUKE.

DKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHUs BEUIECTB M HUX IPEBPALICHUM:
U3y4YeHHE KOJIEKIUKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIlICHHE
HKCIIEPUMEHTATBHBIX 3aj]lay, HAOIO/IEHUEe W OIMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMu KHCJIOT M ILIEJI0YEM, KAYECTBCHHBIE pPEAKUUMU Ha KaTUOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuétel Mmaccel BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponpb xumun B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHUECKON 1 MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJY4YECHUS BAXKHEUIINX BEILECTB.



YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepHaIbl JJIs JIEKTPOHUKH, HAHOMATEPHANIbl, OpPTaHUYECKUE U MUHEPATbHBIC
yIo0peHus.

XuMHS W 370pOBbE YEJIOBEKA: MpaBWjla MCIOJb30BAHUS JICKAPCTBECHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENnapaToB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HH.

MeXnpeIMeTHBIE CBS3H.

Peanmuzammst MEXINpEAMETHBIX CBSI3€M TPU  HM3yYCHUH OOIIEeH U
HeopraHuvecko xuMuu B 11 Kiacce OCYIIECTBIISCTCS 4Yepe3 HCIOJIb30BaHUE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01IMe eCTECTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJuOAKTUBHOCTb, MOJICKYJIa, JHEPreTUYCCKUH YpPOBCHbD,
BEIIECTBO, TelI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (HU3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHm3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanbl, TOPHBIE TOPOJBI, IIOJIE3HBIE HCKOIAeMEbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IIPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, TUIIeBast IPOMBIIIIICHHOCTD, dapmareBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOICTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOJICTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeMEeTHbIM HM TpeAMeTHbIM). HaydHo-meTogudyeckoi OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS POIPAMM CPEHET0 OOIIEro
00pa3oBaHUs SBISETCS CUCTEMHO-/ICSATETLHOCTHBIN TTOAXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOIXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHusl BIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUUMHCS POCCUMCKON TpakIaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIIOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HAyKH
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUMXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMHU U UJIeallaMi POCCUMCKOTO IPakIaHCKOT0 OOIIECTBA, MPUHATHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TTPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEIBHOW M TPAKTUYECKON JEATEIHHOCTH
OOy4YaroMMXCs O peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MIPABOIOPSIKY;



MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENHOCTH NPHU CO3IaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJO0B YU€OHOU IEITEIILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOPUECTBA B O0JACTU TEOPUU U MPAKTHUECKOTO
NPUMEHEHHS] XUMUHU, OCO3HAHUSI TOTO, YTO JOCTHXKEHUSI HAYKH €CTh PEe3yJIbTaT
JUTUTEIIBHBIX HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca M TO3HABATECIBHBIX MOTHBOB B TOJYYEHUHU M TOCIEIYIOIIEM
aHanuze  wHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSX  COBPEMEHHOM
OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
ABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIUA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUU 3THX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMS IIEHHOCTEW 3J0pOoBOro M 0Oe30macHoro o0pa3a IKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHus1 MpaBuil O€30MacHOro OOpalleHus C BEIIeCTBAMHU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIMBHAYAaJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CHUTYaIHMSIX, YIPOXAIOMUX 3J0POBBI0 WM KU3HU
JIIO/ICH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUATHS  BPEOHBIX  MPUBBIYEK
(ynotpebieHust aakoroiis, HAPKOTUKOB, KypeHUsI);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUHM TMPAKTUYECKUX 3a]ad
COIMaIbHOM HANPaBIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Yy4YeHHIO Mpodeccuil pazauyHOro poja, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yiabTaram TpYI0BOH
NeSATeNIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOH TpPaeKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peanusaliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIECTBA;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMS:

AKOJIOTUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0AJTBLHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH JUJIS
peuIeHns BOPOCOB PAallMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBHUM, NPUHOCIIIMX BpPEI OKpYXKaIoIIeH
IPUPOJHOMN Ccpejie, YMEHUSI MPOTHO3UPOBATh HEOIATONPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIBHOCTH HKOJIOTMYECKON HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B ITO3HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHOM
MpPaKTUKE, CHOCOOHOCTHU W YMEHHUSI AaKTHUBHO MPOTUBOCTOATH HJIEOJIOTHUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUs crneuUKd XUMUU KaK HAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIJICHUS, CO3IaHUH IETTOCTHOTO
MpeACTaBIeHUs 00 OKpYKalollleM MUPE KaK O €UHCTBE IPUPOJIbI U YEIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW M PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OOM 3HAYMMOCTH XUMHUHU [ COBPEMEHHOM
UMBWIK3ALUK: B €€ T'yMaHUCTUYECKOW HAMNpPaBICHHOCTH M BaXXHOW pOJIK B
CO3JJaHUM HOBOM 0a3bl MaTepualbHOW KYJIbTYPhI, PEIICHUH TJI00ATbHBIX



po0JieM yCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W HDKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTUM  MEAMIIMHBI,
o0ecrieYeHUH YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOMN KU3HU
Ka)kJI0TO YWiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJb30BaTh TOJIydyaeMble 3HAHUS JUIS aHajdu3a W OOBSCHEHUS SIBICHUI
OKPYKAIOIIEr0 MHpPA U MPOUCXOAAIINX B HEM HU3MEHEHUW, YMEHUS JI€NaTh
00OCHOBaHHBIC 3aKJIFOYEHHS HA OCHOBE HAay4yHBIX (DAaKTOB W HMMEIOIIUXCS
JTAHHBIX C LEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATENBCKON IEATEIBHOCTH,

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHWM IO XHUMHUU B
COOTBETCTBUH C KM3HCHHBIMH MOTPEOHOCTSAMU;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pasnuuyHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOr0 MpenMeTa «XHUMHS»
Ha YPOBHE CPEJIHEro 00IIEero 00pa30BaHus BKIIOYAOT:

3HauMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpakarolue IeJIOCTHOCTh HAYYHOM KAapTHHBI MHpa W CHEUu(UKYy METO/OB
NO3HAHMS, KCIOJBb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTrHUe);

YHUBEpPCAIbHbBIC y4eOHbIE JNEUCTBUSA (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIC, PETYJISATHUBHBIE), obOecrneunBamomme (HOpMHUPOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH ¥ COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOyyarommnxcs WCIIOJIb30BATh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKNE 3HAHUS W YHHUBEPCAJIbHBIC
ydeOHbIe TIeUCTBHS B TO3HABATEIHLHON M COIMATLHOM MPaKTHKE.

MetanpeaMeTHbIE PE3YyJbTaThl OTPAXKAKOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  [MO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSMU.



OBjiajeHne  yYHUBEPCAJIBHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
NefiCTBUAMM:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpENENATh e ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JTOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JESITEIBHOCTH C IOCTABICHHBIMHU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHHMS W KPUTEPUU IS KiIacCU(PUKAIMA BEHIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh TPUYWHHO-CIEJCTBCHHBIC CBS3U MEXKAY H3Y4aeMbIMHU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyXJeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PaCCMATPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TMPeoOpa3oBBIBaTh  MOJICIIbHBIC
IpeACTaBICHUS — XHUMHUYECKHH 3HaK (CMMBOJ) DJJEMEHTa, XUMHUYeCKas
dbopmyna, ypaBHEHHE XUMHYECKOW PpEAKIUH — TMPU PEIICHUH YUEeOHBIX
MO3HABATEJILHBIX W MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbBIC MOJECIbHBIC
MPEJCTABICHUS JIJISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
Y XMMUYECKHUX PEaKIU.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XMMUUYECKUX
peaxkiuu;

dbopmynupoBaTh IEIM M 3a7a4d  KWCCJICIOBAHUS, HCIIOJIB30BaTh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO C(HOPMYIMPOBAHHBIE BOMIPOCHI B Ka4ECTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUII (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKa3bIBAEMbBIX CYXKJICHUM;

BJIaJICTh HABBIKAMHU CAMOCTOSITEIbHOTO TUIAHUPOBAHUA M IPOBEACHUS
YYEHUUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOI0aaTh 3a
XOJIOM TMpOIlecca, CaMOCTOSITEIbHO  IMPOTHO3UPOBATH €ro  Pe3yJbTar,
dbopMynupoBaTh OO0OOIIEHUS W BBIBOABI OTHOCHUTEIIHBHO JTOCTOBEPHOCTH
pe3yJbTaTOB UCCIEAOBAHUS, COCTABIATH 00OOCHOBAHHBIM OTUET O MPOACIAHHOU
pabore;



NpUOOpETaTh OMNBIT YYEHUYECKOM HCCIEA0BATENbCKOM M MPOEKTHOU
NEATENIbHOCTH, MPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEHICHUS] MPAKTUYECKUX 3aj]lady, MPUMEHEHUIO Pa3JInYHbIX
METOJI0B O3HAHMUSI.

3) pabora ¢ nunpopMmaumeii:

OPUEHTHPOBATHCS B PaA3IMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYyYHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOIO COJIEpkKaHUs, CIPABOYHBIE MOCOOUS,
pecypcebl aTepHETa), aHamM3upoBaTh UHPOPMAITUIO PA3TUYHBIX BUIOB U (popM
pECTABICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYNBOCTb;

dbopMyITHUpPOBATH 3aMPOCHl U MPUMEHATH PA3TUYHBIE METObI MPU MOUCKE U
orObope uH(pOpMaIUK, HEOOXOIUMOW JJIsi BBITIOJHEHUS Y4eOHBIX 3aaad
OIPEAEIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOJIb30BaHUs WH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpPAaTh ONTHUMaJbHYIO (OpMYy MpeaCTaBICHUS
uHdopManuu (cXeMbl, TpaduKH, TUarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KA4yeCTBE CpEIACTBAa MpuU padoTe ¢
XUMHYECKOW uWH(pOpMaIMeil: NMPUMEHATh MeXIpeaMeTHole ((usndyeckue u
MaTeMaTUYEeCKUE) 3HaKM W CHUMBOJBL,  GopMynbl,  aOOpeBHATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBepPCaJIbHBIMH KOMMYHHMKATUBHBIMHU ACICTBUSIMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCY)XIaeMoil TeMbl B XOJ€ Juaiora
W/WIH JTUCKYCCHH, BBICKA3bIBaTh HJIeHU, (OPMYIHPOBATH CBOU MPEIOKECHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS IIPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB ITO3HABATEILHON JESTEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIpU
BBITIOJTHEHU XUMHMYECKOTO DJKCINEPUMEHTa, MPaKTUYECKOW paboThl 110
MCCJICIOBAHUIO CBOMCTB M3Y4aeMbIX BEIECTB, PEAIM3aIUU yUeOHOTO TPOEKTa U
(dbopMynHpOBaTH BBHIBOJBI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MMyTEM
COTJIACOBAHMSI MO3UIIMI B X0J1€ OOCYKJICHUSI 1 00OMEHAa MHEHUSIMU.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PeryJATUBHBIMH JeHCTBUAMMU:

CaMOCTOSITENBHO IUIAHUPOBATh U OCYLIECTBJISATH CBOK MO3HABATEIIBHYIO
JNEATENbHOCTD, OINpEeaeNsas €€ Lenu M 3aJadd, KOHTPOJUPOBATh U MO MEpPE
HEOOXOJUMOCTH KOPPEKTUPOBATh IMpeJjlaraéMblil aaroput™M JEUCTBHU mpH
BBITIOJIHEHUM YYEOHBIX M MCCIENOBATEIbCKUX 3a/ad, BbIOUpaTh Haubolee



3¢ (pexTUBHBIN cnoco0 MX pelIeHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYILECTBIISATh  CAMOKOHTPOJIb CBOEH  JIEATENBHOCTHM HAa  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XMMHUW B TO3HAHWUU SIBJICHUU
npupoabl, B (OPMHUPOBAHWUU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €&
(yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOMMMOM ISl PEIICHUS MPAKTHYSCKUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IIPUPOHOU CpeELE;

BJIAJCHUE CUCTEMOM XHMMHWYECKHX 3HAaHHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TOHATHS (XUMHUYECKHM 3JIEMEHT, aTOM, OJJEKTPOHHAas
o0oyloYKa aToMa, MOJIEKYJa, BAJIEHTHOCTh, DJIEKTPOOTPUIATEIBHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas M COKpaniéHHas),
MOJIb, MOJISIpHasg  Macca, MOJSPHBIA  00BEM,  YIIEPOIHBIM  CKEJNeT,
GyHKIIMOHANIbHASL TPYIMIA, paauKall, U30MEpUs, H30MEPbI, TOMOJIOTHYECKUI
psll, TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOA M a30TCOJEpHKAUIUE COCIUHECHMUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNUA);
TEOPHUH U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux Bemiects A. M. bytieposa,
3aKOH COXpPAHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIIME B OCHOBE ITIOHMMAaHUsA
MPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHHH U O€30MacHOM HCTOJIb30BaHUU
BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIHLHOCTH
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTePHbIC MPU3HAKH TOHATHA,
YCTaHABIMBATh WX B3aMMOCBS3b, HUCIIOJB30BAaTh COOTBETCTBYIOIIUE IOHATHUS
IIpY ONHCAHUU COCTaBa, CTPOCHUS U MPEBPALLIEHUN OPTaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI MCIOJIB30BaTh XUMHUECKYI) CUMBOJIUKY IS
COCTaBJICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMyn OpraHMYEeCKMX BEIIECTB U YPaBHEHUM XHUMHUYECKUX PEAKIUMH,
M3rOTABJIMBATH MOJAEIN MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS1 WILIFOCTPALIMU UX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOECHHUS;



c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUEHHBIX
OPraHWYECKUX BEIIECTB IO HMX COCTaBY MU CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynne coeAuHEHUN (yriIeBOJOPOAbI, KUCIOPOA M a30TCOACpKAIlHE
COCIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COCIUHEHMS), /1aBaTh MM Ha3BaHUS IO
cucreMarnueckoit HomeHnkinatype (IUPAC), a Takke npuUBOAUTH TPUBUAJIBHbBIC
Ha3BaHUs OTNEJbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIWUJICH, alleTUJICH,
STUJICHTIIUKOJIb, TIULEPUH, (GeHo, hopMaIbAeT, alleTalbAeT I, MypaBbUHAs
KHUCIIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAasl KHUCJIOTa, CTE€apUHOBas KHUCIIOTA,
TII0K03a, GPYKTO3a, KpaxMall, eJUTH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNpPEIEsATh BHUABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHECHUSX (OJJMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSITH TOJIOKEHUS TEOPHUU CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT HX COCTaBa W CTPOCHHUsS; 3aKOH COXPaHEHUS MacChl
BCIIIECTB;

chOpMHUPOBAHHOCTb YMEHHUM XapaKTepH30BaThb COCTaB, CTPOCHHUE,
bu3uYecKre U XUMUYECKHE CBOMCTBA THUIIMYHBIX MPECTABUTEIICH pa3TMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, MPOMUJICH, AllCTUJIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, ATHUICHTJIUKOJIb,
rMIeprH, GeHo, areTalbAeTH ], MypaBbUHAS U YKCYCHas KUCJIOTHI, TJIFOKO3a,
Kpaxmayi,  LeJJII0JIo3a,  aMUHOYKCYCHAasi — KHUCJIOTa),  WJUIIOCTPUPOBATH
F€HETUYECKYI0 CBA3b MEXJAY HHUMH YPaBHEHUSIMHU  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX (hopMyIT;

c(hopMHUPOBAaHHOCTH YMEHUS XapaKkTepu30BaTh HMCTOYHUKH
YIJEBOJIOPOTHOTO CHIphs (HepTh, TPHUPOIHBIA Ta3, yroiab), CHOCOOBI WX
nepepadboTKH ¥ MPAKTUYECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMHUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIYUCICHHUS 110 XUMHYCCKUM
ypaBHEHHIM (Macchl, 00bEMa, KOJUISCTBA UCXOHOTO BEIISCTBA MIIH MPOIYKTA
peaKIMu 10 W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HMCXOIHBIX
BEIIIECTB WJIK MIPOIYKTOB PEAKIIHH);

c(hOpMHUPOBAaHHOCTh YMEHWM BIIQJIETh CHCTEMOM 3HAHWUKW 00 OCHOBHBIX
METOJIaX HAYyYHOTO MO3HAHUSI, UCTIOJIb3YEMbBIX B XUMUHU MPHU U3YYECHUU BEIICCTB
W XHMHUYECKUX  sBJICHUM  (HaOJroJeHHWe, M3MEpeHHue, IKCIECPUMEHT,
MOJICIUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIE XMMHWYECKHWE 3HAHMUS JJIsA
MPUHATUSA PEIICHU B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C
BEIIIECTBAMU U UX MPUMEHECHHUEM;

copMHUPOBAaHHOCTH, ~ yMEHHH  COOJIOAaTh  MpaBUJIa  MOJIB30BAHUS
XUMHUYECKOW TOCYIOM M JabopaTOpHBIM OO0OpYyJIOBaHHWEM, a TAaK)Ke MpaBUiia



oOpallleHusl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJIHEHUIO
1a00paTOPHBIX XUMUUECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBINOIHATH XUMHUYECKUI
JKCHEpPUMEHT (TIpEeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUH,
MOJIy4YeHHE HTWIEHa M U3YYEHUE €ro CBOMICTB, KAaueCTBEHHbIE pEAKIHUU
OpraHWYeCKUX BEIIECTB, JIeHATypalus OCJKOB TpPU HArpeBaHUM, I[BETHHIC
peakuuu OEKOB) B COOTBETCTBUU C NPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieHn C BeleCTBaMHU M J1a0OpaTOpHBIM O0OpPYAOBaHHEM, MPEICTABIATH
pe3yNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opmMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (QopMyaupoBaTh BBIBOJIBI Ha OCHOBE 3THX
pE3yNIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3HPOBATH XHUMHUYECKYIO
UHPOpPMAIIMIO, TIOJyYaeMyl0 M3 pPAa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmanmu, MHTEpHET U APYTUX);

chOpMUPOBAHHOCTh yYMEHUW  COONIOZATh  TpaBWIa  DKOJOTHYECKH
11eJIECO00pa3HOr0 TMOBEJIEHUS B OBITY M TPYAOBOM NEATEILHOCTH B IIEJISIX
COXPAaHEHMSI CBOETO 370POBBSl U OKPYXKAIOIIEH MPUPOAHON Cpelibl, 0OCO3HABATD
OMACHOCTh BO3CHCTBHUSI Ha UBbIE OPraHU3MBbI OMPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbica nokazarens [1JIK, moscHsaTs Ha mpuMepax crocoObl
YMEHBIICHUs] M TPEJOTBPAIEHUS WX BPEAHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEKa;

JUTsE OOYYaIOIIKUXCSl C OTPAHUYCHHBIMU BO3MOKHOCTSMH 37]0POBbSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX POpMYII.

11 KIIACC

[IpeameTHBIe pe3yiabTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJACTABICHUN: O XHUMHYCCKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (DOPMUPOBAHMM MBIIUICHUS W KYJIBTYPbl JIMYHOCTH, €€
(YHKIIMOHAJIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAraIOIUe MOHATHS (XUMHUYCCKHMI 3JIEMEHT, aTOM, M30ToI, S-, P-, d-



ANEKTPOHHBIE OpOWTANM aTOMOB, MOH, MOJIEKYJA, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIEHUS, XWMHYECKas
CBsA3b (KOBAJICHTHAs, MOHHAs, METaJUIMYECKasi, BOJOPOJHAs), KPUCTAIIIMYECKAs
pEmETKA, TUMBI XUMHUYECKUX PEAKLIMM, pACTBOP, SJEKTPOIUTHI, HEDJIEKTPOJIUTHI,
ANEKTPOJINTHYECKAs JTHCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHYECKOM peakluu, XMMUYECKOE PABHOBECHUE); TEOPUHU M 3aKOHBI (TEOpHUs
BJIEKTPOJIUTUYECKON AUCCOLMaluu, nepuoanueckun 3axkon 1. . Menneneesa,
3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHHs M MPEBpPALICHUS
SHEPIUH MPU XUMHUECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3BIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHWs, JIEXKAIlME B OCHOBE IOHMMAaHUs
OPUYMHHOCTH M CHUCTEMHOCTH XUMHUUYECKUX SIBJICHUU, (HaKTOJIOTHUECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, IMOJYYCHHUH U O€30MacCHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON JEATETbHOCTH
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEpPHbIC MPU3HAKU TMOHITHH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOLIME MOHSATHSA
IIpU ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUIA;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIsI
cocTaBlieHHs (QOpMyN BEIIECTB M YypPaBHEHMH XHUMHUYECKUX pEaKLUi,
cucreMarnueckyro HoMeHkinatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OT/I€JIbHBIX HEOPraHUYECKUX BEUIECTB (YrapHbIi ra3, yriaeKHCIblid ra3, aMMHUak,
raméHasi U3BeCTbh, HEral€Hasi U3BECTh, TUThEBAs COAA, MUPUT U APYTHE);

c(hOpPMHPOBAHHOCTh YMEHUW ONpENeNsiTb BAJICHTHOCTb M  CTEHEHBb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTABA, BUJ
XUMUYECKOW CBSI3U (KOBAJEHTHasl, MOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs) B
COCAMHEHUSAX, THUI KPUCTAUIMYECKOM PEMETKUM KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUIMYECKas), XapaKTep Cpe/lbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBATh IIPUHAIE)KHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMNPEACIEHHOMY KIacCy/TPYIIe
coeMHeHU (TpPOCThIE BEIIECTBA — METAJUIBI M HEMETallbl, OKCHU/IBbI,

OCHOBaHHUS, KUCJIOThI, aM(pOTEPHBIE TUIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPHIBATH CMBICI IEPHOJUIECKOTO 3aKOHA
JA. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOLIYIO,
OOBSCHUTEIHFHYIO ¥ TIPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMHPOBAHHOCTh YMEHHU XapaKTepHU30BaTh DJJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHMYECKUX 3JIeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucremsl
XuMHYecKux ayeMeHToB JI. M. MeHnaeneeBa, MCIONB3Yys MOHATUSA «S-, P-, d-
ANEKTPOHHBIE  OpPOUTATNY, «QHEPreTUYECKUE  YPOBHUY, OOBACHSThH



3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMMHMYECKHX DJEMEHTOB U HX
COCIMHEHUM 10 mepuojaMm U rpymnmnam llepuoguueckor CUCTEMbl XUMUAYECKUX
anemeHToB 1. 1. Menneneena,;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJACCOB,
MOATBEPKIATh CYIIECTBOBAHNUE T€HETUUYECKOU CBSI3U MEXK]y HEOPTraHUYECKUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUITUPOBATh XUMUYECKUE PEAKIIUH TIO
Pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
ety peakiuu, U3MEHEHHUIO CTENIEHEeW OKUCIIEHUS AJIEMEHTOB, 00paTUMOCTH
peaKkIuy, y4acTHIO KaTaJIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTAaBISATh YPABHEHUSI PEAKIIUN PazIUYHbBIX
TUTIOB, TIOJIHBIE W COKpalI€HHbIE YypaBHEHUS peakIuidi HOHHOrO OOMEHa,
YUHUTHIBAS YCIIOBHS, IPU KOTOPHIX ITH PEAKIIUUA UIYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHMH TIPOBOJUTH PEAKIIMH, TOITBEPIKIAIOIINE
KaueCTBEHHBIN COCTAaB Pa3IMUHBIX HEOPraHWYECKUX BEIECTB, PacClO3HABATh
OMBITHBIM ~ MNYyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpaX
HEOPraHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUW PpACKpPBIBATh CYIIHOCTh OKHUCIUTENHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIHUA IMOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOTO
OaylaHca ATUX peaKIInii;

chOpPMHUPOBAHHOCT ~ YMEHUH  OOBACHITH  3aBHCHUMOCTh  CKOPOCTH
XUMHYECKOM peakIMy OT pa3IudHbIX (HAKTOPOB; XapaKTep CMeEIEHUs
XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3AECHCTBUS (TPUHIUII
Jle llaTenwe);

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI,
JeXalme B OCHOBE MPOMBIIIJIEHHOTO MOJIYUYEeHHS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke cPOPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAyYHBIX MPUHIIMIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 IPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYHCICHUS C UCTIOIH30BAHUEM
MOHSATHS «MAaccoBas J0Jid BEIECTBA B paCTBOPE», OOBEMHBIX OTHOILLICHHH Ta30B
MpU XUMUYECKUX pEAKIHMAX, MacChl BEHIeCTBa WM 00bEMA Tra3oB MO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH OO0BEMY OAHOrO U3
YYAaCTBYIOIIUX B PEAKIHMH BEUIECTB, TEIUIOBOrO 3¢ (dekra peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUU;

chOpMHPOBAHHOCT, ~ YMEHHW  COOJIOAaTh  TpaBWIa  TOJIb30BAHUS
XUMUYECKOW MOCYI0il W Ja0OpaTOpHBIM OOOpYJOBaHUEM, a TAaKXKe€ IpaBHIIa
oOpallleHHsI C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJTHEHUIO
1a00paTOPHBIX XUMUUYECKHUX OIBITOB;



c(hOpPMHUPOBAHHOCTh YMEHUHW IUIAHUPOBATh W BBIONHITH XUMHUYCCKUN
AKCHEPUMEHT (pa3I0KeHUE MEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaIM3aTopa,
OTpENICNICHUE CpPEellbl PAcTBOPOB BEHIECTB C TOMOIIBIO YHHBEPCAIHLHOTO
WHIUKATOpa, BIUSHUC PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM
peaKkiuu, peakiud HOHHOrO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdar-,
KapOOHAT- W  XJIOPUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS,  pCIICHUE
AKCIIEPUMEHTATBHBIX 3aJad 1o TeMaMm «Mertamaey u  «Hemetamisl»y) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTU TpU OOpalieHuu C
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XUMHUYECKOT0 JKCIEpUMEHTa B (hOpME 3alUCH YPaBHEHHI COOTBETCTBYIOIIMX
peaknuii 1 GOPMYJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMCHHHA KPHTHUYECKH aHAJIM3UPOBATH XUMHUYCCKYIO
uH(OpMaIMIO, TOJYYaeMYI U3 pa3HbIX MCTOYHUKOB (CpelIcTBa MacCOBOMU
KOMMYyHUKauu, MHTEpHET U IPYyTuXx);

chOpMUPOBAHHOCTh yYMEHUW  COONIOZATh  TpaBWIa  DKOJOTHYECKH
11eJ1eCO00pPa3HOr0 TOBEJICHUsI B OBITY W TPYJAOBOW JESITEIHHOCTH B IEJIAX
COXpaHEHHMsI CBOETO 3JI0POBbS U OKPYXKAIOIIEH MPHUPOIHON Cpejbl, 0CO3HABATH
OMACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3MBI ONPENEIEHHBIX BEIIECTB,
nonumas cmbicn mokaszarens [IJIK, mosicHAT Ha mpuMepax CHocoObl
YMEHBIICHUs] M TPEJOTBPAIEHUS WX BPEAHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEKa;

JUTsl OOYYaIOIIUXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 37J0POBbSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX POpMYII.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosaunyectBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3jiejioB U TeM Korponbasie | Mpakrimeckue (uudposbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecype
Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHNYeCcKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytiepoBa
Wroro mno pazueny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenbHbIE YIII€BOIOPOIbI — AJIKAHbI 2
29 HenpenenbHble yrieBo0pO/Ibl: alKEHBI, 6 1
QJIKaICHBI, aJIKIHBI
2.3 ApomMaTHYECKHE YTIEBOI0POIBI 2
524 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 3 1
UX nepepadoTka
Wroro no pazaeny 13
Pasznea 3. Kucaopoaconepsxamye oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 3
39 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnosxHble 3(upbl
3.3 VraneBoasl 3 1
Utoro no pazneny 13
Paznen 4. A3orconepskanye oprannyecKkue coeIuHeHus
4.1 ‘ AmuHbl. AMUHOKUCIIOTHL benku 3
Hroro no paszneny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 ‘ IInactmaccel. Kayuykn. Bonokna 2
Wroro no paszneny 2
OBLIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME




11 KJIACC

KoaunyecTBo yacoB DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM K i (um¢poBbIe)
B NPorpamMmbl Bcero OHTPOTLHBIC paKTHieckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecype
Paznen 1. Baxnueiimme XuMudecKue MOHIATHS U
3aKOHBI 6 1
Pa3nen 2. Ilepuoanyeckuii 3akon u [ICX0O
JI.1. MenpeneeBa Ha OCHOBE yUEHUS O 20 1
ctpoennn aroma(20)
Paznen 3. Xumuueckue peakiuu 18 1
Pa3nen 4. Merasuisl 1 HeMeTaUIb 4
Pasznea 5. ['eneTnueckas CBA3b HEOPraHUYECKUX U 11 1
OpPraHMYECKUX BEIECTB.
Pa3nen 6. XuMudyeckass TEXHOJIOTHS. 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»

Pynzutuc I'.E. Xumusa. Opranuueckas xumusi, 10knacc: Yueo. nis
obieo6pazosar. yupexaenunii /I'.E. Pyaszutuc, ®@.I'. ®enpaman. — M.:
IIpocsemenue, 2011

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. O.C.I'abpuensn, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agauu no XUMHH U
criocoObl ux pemenus» - M.: «Jlpoday, 2021rox.

2. B.I'. lenncoBa «Xumus 11 kinacc noypouHsie MIaHbl 10 y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpam» Yuurens 2018ro.

3. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumum 11 kmaccy, -
M.: Ok3amen, 2019r.

4. 9. O.C.I'abpuensn, N.I'.octpoym0oB «XMMUYECKUN HKCTIEPUMEHT B LIKOJIE
11 ximacey; - M.: Ipoda. — 2019 rog

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
sKcrepuMeHThl: xumus. Kosekius Poccniickoro o61eo0pa3oBaTebHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast oumiizaa MIKOJbHUKOB 0 XUMHH
http://chem.rusolymp.ru Oprannueckas XUMHUS: 2JICKTPOHHBIA YUCOHHUK IS
CpPEIIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN Y4COHUK
http://www hemi.nsu.ru OTKpBITEIA KOJUTEK: XUMHUS



