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MHNOACHUTEJBHASA 3AIIUCKA

[IporpaMMa Mo XuMUHM Ha ypOBHE CpeaHero obiiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUI K pe3ylbraTaM OCBOCHHS (QelaepalbHON 00pa3oBaTEIbHOMN
nporpamMmsl cpennero oomero oopazoBanus (POIT COO), npencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpaszoBarenbHOoM cTaaapte COO, ¢ yuérom Konnenmuu mnpemnogaBaHus
y4eOHOro mpeamera «XuMus» B 00pazoBaTelbHbIX opranuzanusax Poccuiickont denepanmn,
peau3yIoMX OCHOBHBIE O0pa3oBaTeiIbHbIE MPOrpaMMbl, W OCHOBHBIX IOJIOKEHUUN
«Ctparerun pa3putus BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuona no 2025 roga»
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXONIOB K pa3pabOTKe MpOrpamMmbl MO XMUMHH, K ONpEAENICHUI0 00mei
cTpaTternu OOYydYeHUsS, BOCHUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npenmera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHIICTITYaJIbHBIE
nonoxxkenus GI'OC COO o B3anMOOOYCIOBICHHOCTH LI€JIeH, CONEp)KaHus, pe3ylbTaToB
oOyueHusi U TpeOOBAHUN K YPOBHIO MOJITOTOBKU BBIMTYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHME, I[I0JIy4aeMO€ BBIIYCKHUKaMH 0O01Ie00pa3oBaTeabHON
OpraHu3alyM, SBJISETCS HEOThEMJIEMOM YacTbl0o HUX oOpazoBaHHOCTU. OHO CIYXUT
3aBepUIAIOIIMM ITAllOM peaau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHUMHYECKOro oOpa3oBaHMs. OTH IEHHOCTU
KacaroTcs TIO3HAHMS 3aKOHOB MPUPOBI, ((OPMHUPOBAHKS MUPOBO33PEHHUS M OOIICH KYJIBTYpPhI
YEJIOBEKa, a TAKXKE HJKOJOTMYECKM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO H
NpUpPOAHON cpene. Peanusyercss xummueckoe oOpa3oBaHHE OOYYarOMIMXCS Ha YpPOBHE
cpenHero oOuiero oOpa3zoBaHUs CPEICTBAMHU yueOHOTO MpeaMeTa «XUMUsL», COAepKaHUE U
MIOCTPOCHUE KOTOPOTO OIMpPEACNICHbI B MPOrpaMMe MO XMMHUU C YYETOM CIEUU(PUKA HAYKU
XUMUH, €€ 3HAaYCHUSI B TTO3HAHUU MPUPOJIBI U B MATEPUATILHOM JKU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX IeNiel ¥ MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obmiero odpazoBanus B Poccuiickoii deneparum.

XuUMHST Kak »dJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WrpaeT ocoOyro pojib B
COBPEMEHHOW ITUBUIIU3AIINH, B CO3JJaHUU HOBOM 0a3bl MaTepHAIbHON KyIbTypbl. OHA BHOCUT
CBOM BKJIaJ B (hopMHpOBaHHUE PAllMOHATEHOTO HAYYHOTO MBILUICHHS, B CO3JJaHHE 1IETTOCTHOTO
Mpe/ICTaBlIeHUs] 00 OKpYXKarolleM MHUpe KaK O €IMHCTBE NPUPOJBI U UYeJOBEeKa, KOTOpPOe
dhopmupyeTcs B XMMUM Ha OCHOBE IIOHMMAaHUS BEIIECTBEHHOT'O COCTaBa OKPY’KAIOIIET0 MUPA,
OCO3HAHUSI B3aUMOCBSI3M MEXAY CTPOCHHEM BEIIECTB, WX CBOMCTBAMH M BO3MOXHBIMH
00JacTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSIT C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHUS cTaja
HEOTHEMJIEMON YaCThI0 MHUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIIOBUEM YCIICIIHOTO TPyla U
KU3HH Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK Hayka CO3UaTelbHas, Kak
HayKa BBICOKHX TEXHOJIOTUH HampaBleHa Ha pelleHHe TI00albHBIX MPOoOJeM YCTOWYHBOTO
pa3BUTHUSI YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, MHUIIEBOM, 3SKOJOTHUYECKOU
0€30MacCHOCTH U OXPaHbl 37J0POBbSI.

B cootBeTcTBUMU ¢ OOIMIMMU TEISIMU M TIPUHIIUIIAMUA CPEIHETO O0IIero oOpa3oBaHUS
comepkanue mnpenmera «Xumus» (10-11 kmaccel, 0a30BBI  ypOBEHb HM3yUCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY OOyYaromuxcs,
HEOOXOIUMYI0O UM JUIsl BBIPAaOOTKA MHPOBO33PEHUECKHMX OPHUEHTHUPOB, YCIEIIHOTO



BKJIIOUEHHUSI B JKHU3Hb COLIMYMa, MPOJOJKEHHUS OOpa3oBaHMs B PA3IUYHBIX 00JacTIX, HE
CBSA3aHHBIX HETIOCPEJACTBEHHO C XUMHUEH.

CocTaBisOIUMU TpeaAMeTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumust» U «OOmas U HeOpraHuveckas XHUMHUS), OCHOBHBIM KOMIIOHEHTOM COJCpPKaHHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOi HAyKH: CUCTEMa 3HaHUU 110 HEOPraHMYeCKOH XUMUM (c
BKJIFOYCHUEM 3HAHMM M3 OOIICH XMMHM) U OpraHMYecKor xumuu. PopMHUpOBaHUE TAHHOU
CHCTEMBbI 3HaHUH MPHU U3YYECHUH MpeMeTa 00eCIeYnBaET BO3MOKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BeIIECTB HAa OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa coaepx)aHusi KypcoB — «Opranuyeckas xumusi» u «OOmas u
HeopraHuyeckas XuMus» chopMupoBaHa B IporpamMme MO XMMHUU Ha OCHOBE CHCTEMHOTO
MOJIX0/a K M3YYEHHUIO y4yeOHOro martepuana u oOyCJIOBICHA MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTUEM 3HAHUU Ha ONPEACIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHu4eCKoOn
XUMHUU BEHIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KJIACCHUYECKOM TEOpPUM CTPOCHHUS
OpraHUWYECKUX COCJAMHEHUH, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX
IIpe/ICTaBICHU 0 cTpoeHUH BeulecTB. CBelleHus: 00 M3y4aeMbIX B Kypce BEIECTBAxX JAlOTCs
B Pa3BUTHM — OT YIJIEBOJAOPOIOB A0 CJIOXKHBIX OMOJIOTMYECKU AKTHUBHBIX COEAMHEHUH. B
Kypce OpTaHMYeCKOM XMMHUU MOITY4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero  o0pa3oBaHUSl IEPBOHAYAIBHBIC  MPEJICTABICHHS O XHMHYECKOM  CBS3W,
KJIaCCU(UKALMOHHBIX MIPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOICTB BELIECTB OT UX CTPOEHUS,
0 XMUMHYECKOU PEaKLIHH.

[Ton HOBBIM yTiOM 3peHUsl B peameTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS
W3YYCHHBI Ha YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS TEOPETHUYECKUN Marepuan u
(aKTOJOTHUECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmast 1 HeopraHudeckas: XUMUs» 00ydarolUMCs MIPEAOCTaBISIETCS BO3MOKHOCTD
OCO3HATh 3HAYEHHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX U METOJOJIOTUYECKUX
MO3UIUH, TIy0)XKe TMOHATh HCTOPHUYECKOE H3MEHEeHHWE (YHKIUH JTOro 3akoHa — OT
o0oO0maroniei 10 00bICHAIOMEN U MTPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMN O BaKHEWIIMX BEILIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX
U TPUMEHEHUM, a TAKK€ O XHMUYECKUX DPEAKIUAX, UX CYIIHOCTH MU 3aKOHOMEPHOCTAX
IIpoTeKaHus ponoiHsaercs B Kypcax 10 u 11 knaccoB aneMeHTaMu COAEpKaHUS, UMEIOIUMHU
KyJIbTYPOJIOTMUYECKMM M TMPUKIAJAHON XapakTep. JTH 3HAHUSA CIOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XUMHUHU C JAPYTMMH HayKaMM, PAcKpbIBAlOT €€ pojb B IO3HABATEIbHOW U
MIPAKTUYECKOHN IEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLIECCY
TBOpYeCTBa B OOJAaCTH TEOPUM M TNPAKTHUECKUX MPUIOKEHUH XHMHUH, TOMOTaioT
BBIIIYCKHUKY OPHEHTHUPOBAThCSI B OOLIECTBEHHO M JUYHOCTHO 3HAYMMBIX Mpoliemax,
CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh MH(OPMALMI0O U NPUMEHATH €€ Jid
NOTNOJHEHNSI ~ 3HAHUM,  pPELIEHUS  WHTEIUIEKTYaJbHBIX M JKCIEPUMEHTAIBHBIX
HCCIIeIOBAaTEeNbCKUX 3aJad. B menoM cojepikanue ydeGHOro mpeamera «XUMHsD JTaHHOTO
YpOBHS U3YYEHHUS OPUEHTUPOBAHO Ha (GOPMHUPOBAHKE y O0YHAIOIIUXCSI MUPOBO33PEHUECKOMN
OCHOBBI JiJI1 TOHMMaHus (umocopCckux uAEH, TaKUX KaK: MaTepualbHOE €IMHCTBO
HEOPraHMYeCKOro M OPraHM4eCcKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOEHUEM, IO3HABAEMOCTb IPUPOJHBIX SIBIECHUN IYyTEM SKCIEPUMEHTA M PELICHUS
MIPOTUBOPEYUIN MEX]y HOBBIMH (paKTaMU U TEOPETHUUECKHMHU IMPEANOCHIIKAMHU, OCO3HAHUE
PO XMMHUHU B pEIIEHUU OKOJOTMYECKHX TMpolieM, a Takxke MpodiemM cOepexeHus
JHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.



B mnuiane pemeHus 3amad BOCHUTAHMS, PAa3BUTUS M COLMAIM3ALUU OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM MO XUMHUHM HOJIXOJbl K ONPEACNCHUIO COAEPKAHUS U MOCTPOCHUS
mpeaMera MpelycMaTpuBaOT  (OPMUPOBAHUE YHHUBEPCATBHBIX  yYEOHBIX JICWCTBUH,
UMEIONMX 0a30BOC 3HAYCHWE MJI PA3IMYHBIX BUJOB JEATEIHHOCTH: PEIICHUS TPOOIeM,
MOMCKa, aHaiau3a ¥ o0paboTku WH(OpMAIMK, HEOOXOMUMBIX ISl MPUOOPETEHUS OIbITa
MPAKTUYECKOW W HCCIIENOBATENbCKON JAESITeIbHOCTH, 3aHHMMAIOLIEl Ba)KHOE MECTO B
MMO3HAHUY XUMUHU.

B mpaktuke mpemnojaBaHusS XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS,
TaKk U Ha ypOBHE CpelHero oOumiero oOpa3oBaHuUs, MPU OMPENEICHUHM COJEp>KaTEIbHON
XapaKTepUCTUKHU LeNeld U3ydeHHs] MpeaMeTa HarpaBiIeHHEM MEepBOCTEIIEHHON 3HAYMMOCTHU
TPaIUIIMOHHO TpHU3HAETCa (HOPMHpPOBAHME OCHOB XHWMHUYECKOW HAyKH Kak o00JacTh
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYCCKOW NEATEIHHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKONH TOYKH 3pEHUS TaKOM MOAXO0I K
OTIpeICTICHUIO 1eNIel U3YUEHHUS MIPeIMEeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JTaHHOH TOYKE 3pEHUS TJIABHBIMU LEISAMH U3YYCHHS TIpeaMeTa « XUMHEs Ha
6azoBoM ypoBHe (10 —11 ki1.) sBIASIOTCS:

e (opMHUPOBAHHE CHUCTEMbl XHMHUUYECKHX 3HAHUW KaK BaKHEHINIEW COCTaBISAIOIICH
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOM JICKAT KITFOUYCBBIC TTOHSITHS,
(yHIaMEHTaJIbHBIE 3aKOHBI U TEOPHUH XMMHH, OCBOCHHE $3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O0OOIEHUN MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opMupoOBaHHE U Pa3BUTHE IMPEICTABICHUI O HayYHBIX METOJIaX MMO3HAHUS BEIIECTB
U XHMHYECKHX  pEaKIud, HEOOXOAMMBIX IS  NPUOOPETCHUS  yMEHHU
OpUEHTHPOBATHCS B MHPE BEIIECTB M XWMHUYECKUX SIBIICHUI, MMEIOIIUX MECTO B
MIPUPO/IE, B IPAKTUUECKOMN U MOBCEAHEBHON KU3HHU;

® pa3BUTHE YMEHUU M CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOIIOACHUEM H
OOBSICHEHHEM XHUMHUYECKOTO JKCHEPUMEHTa, COONIOJICHHEM IMpaBuil 0e30MmacHoro
oOpareHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumM, comeprkarenbHasi XapaKTepUCTHKA TeJIel U 3a7ad H3y4eHUs MpeIMeTa
B MporpaMMe IO XHMHH YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETaMHU B CHCTEME Cpe/iHero oomiero oopazoBanus. CeroiHs B MPeNoiaBaHUU XUMUU
B OOJIBINICH CTEemeHW OTHAETCS MPEANOYTCHUE MPAKTUICCKOW KOMITOHCHTE COICPKAHS
oOydJeHUs, OPHECHTUPOBAHHOW Ha IIOATOTOBKY BBITYCKHUKA 00I1Ie00pa3oBaTeIbHON
OpraHM3alliy, BJIAJCIONIEr0 He HAOOpPOM 3HaHUM, a (YHKIIMOHAIHHOW TPaAaMOTHOCTHIO, TO
€CTh CIIOCO0aMH U YMEHHUSMHU aKTUBHOTO MOJTYYECHUs] 3HAHUN M MMPUMEHEHUS UX B PEeaTbHOM
YKU3HU JIJTS PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBsa3u ¢ TUM TpW U3ydeHUW TMpeaMera «XWMHs JTOMHHHPYIOIIEEe 3HAUCHUE
MpUOOPETAIOT TaKKe IENN U 337a4H, KaK:

amanrtanus OO0y4arommXcs K YCJIOBUSM JUHAMUYHO pPAa3BUBAIOLIETOCS MHUpAa,
(hOpMHPOBaHHE WHTEIUIEKTYAILHO PA3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHIO,
COTPYIHUYECTBY, CaMOCTOSITEIIBHOMY TIPUHSATHIO TPAMOTHBIX PENICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe y OOYYalOMIMXCS KIIOUEBHIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIHIA),
UMEIONUX YHUBEPCATHLHOE 3HAYCHWE JUISI Pa3IMYHBIX BHUJIOB JICATCILHOCTH: PEIICHUS
npoOJeM, TOWCKa, aHaMu3a U 00paboTKM WHGOPMAIMK, HEOOXOIUMBIX ISl TIPUOOPETECHHSI



OTbITa JESTENIbHOCTH, KOTOpasl 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XMMHHU, a TaKKe Ui
OLICHKM C TO3MIMNA JKOJOTUYECKOW Oe30MacHOCTH XapakTepa BIUSHUS BEIIECTB H
XUMHUYECKUX MTPOLIECCOB HA OPTraHU3M YeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE  I[IO3HABATENIbHBIX  WHTEPECOB, MHTEIUICKTYQJIbHBIX W  TBOPYECKUX
CIOCOOHOCTEHN 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHMS
[0 XMMHUU B COOTBETCTBUM C XHU3HEHHBIMU MOTPEOHOCTAMHU, HCIIOJIb30BATH COBPEMEHHBIE
nH()OPMALIMOHHBIC TEXHOJOTHH JJIsi MOWCKAa M aHalu3a Y4eOHOW M HAYYHO-TOMYJISPHON
nH(OPMALIUY XUMHYECKOTO COICPKAHMS;

dbopMupoBaHMEe U pa3BUTHE Yy OOYYAIOMIMXCS aCCOLIMATUBHOTO U JIOTMYECKOTO
MBIIIJICHHS, HAOIIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEO0OXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH H ITPOBEICHUU XUMUIECKOTO IKCIICPUMEHTA;

BOCIIUTAHHE y OOydaromuxcs YOeKAEHHOCTH B T'yMaHHUCTHUYECKOW HAMPaBICHHOCTH
XUMHHM, €€ BaXHOW POJIM B pEUICHHMH [IOOANbHBIX MPOoOJieM  PalMOHAIBHOTO
MPUPOAONOIB30BaHUS, TOMOJHEHUS SHEPIeTUYECKUX PECYpCOB M COXPaHEHHs MPUPOIHOTO
paBHOBECHSI, OCO3HAHHSI HEOOXOIMMOCTH OCEpPEKHOTO0 OTHOIICHHSI K TMPUPOAC U CBOCMY
3I0POBBIO, a TaKXe MPUOOPETEHHUs OIbITa HCIOJH30BAHUS TIOJYUYCHHBIX 3HAHUHN IS
MIPUHSATHS TPAMOTHBIX PEHICHUI B CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMU.

B yueOnom mnane cpemHero oOmiero oOpa3oBaHMsI MpeAMET «XUMHUS» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 00s1acTu «ECTEeCTBEHHO-HAYYHBIC PEIMETHI.
O6miee ynca0 YacoB, OTBEAEHHBIX JJIA U3YyUEHUSI XUMUH, HA 6a30BOM YPOBHE CPEIHETO
obmero oopazoBanusi, coctabiser 68 yacos: B 10 kinacce — 34 yaca (1 yac B HeAeIN0).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH

[Ipenmer opraHuuyeckod XUMHUU: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE B
MIOJIyYEHUHU HOBBIX BEIIECTB U MaTepHasioB. Teopusi CTpOEHUsI OPraHUYECKUX COSAMHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE MoyoxkeHHsl. CTPYKTypHbIE (POPMYIIbI OPraHUYECKHX BEILECTB.
I'omouorus, uzomepus. XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAUHEHMSIX — OJMHAPHbBIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o KkiaccupuKalud OpraHMYeckux BemecTB. HomeHkmarypa
OpPraHMUYECKUX COEAMHEHUH (cHCTeMaTH4ecKas) W TpPUBHAJIbHBIE Ha3BaHUs BaXKHEUILINX
IIPEICTaBUTENEN KJIACCOB OPraHNYECKUX BEIECTB.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUEHHS BEIIECTB M UX MpPEeBpallleHUuii: 0O3HAKOMJIEHUE
c oOpa3laMu OpraHM4ecKMX BELIECTB M MaTepHajllaMd Ha HMX OCHOBE, MOJIEIMPOBAHUE



MOJIEKYJI OPTaHUYECKUX BEILECTB, HAOIIOIEHHE U ONMUCAHNE JEMOHCTPALIMOHHBIX OIBITOB 110
IIPEBPAILEHUIO OPraHUMYeCKUX BEIIECTB IpU HarpeBaHuu (IUIaBiIeHHE, OOYIVIMBaHUE W
TOpPEHHUE).

YrieBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, FOMOJIOTMYECKUN psaf. MeTaH M 3TaH — NpocTedlne
IIPEJCTaBUTENIN AJIKAHOB: (PM3MYECKME U XMMHUYECKHE CBOMCTBA (peakuuH 3aMeleHHs U
TOpPEHMS), HAX0XAECHNUE B IPUPOJIE, IOIYyUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TI'OMOJIOTMUECKMH psiA. OTWIEH U MpPONWIEH —
IIPOCTEHIINE IPEICTABUTENIN AJIKEHOB: (U3MYECKME U XHMHUYECKHE CBOWCTBA (peakuuu
I'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATALIMK, OKUCICHUS U MOJIMMEpH3allun), MOJyYeHHUe
U IPUMEHEHUE.

Anxamuensl: Oyraguen-1,3 u metunOyranues-1,3: cTpoeHue, BAKHEHIIIE XUMUIECKIE
CBOMCTBa (peakuus noauMepusanun). [lomydeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TI'OMOJOTMUYECKUH psala. ALETUIeH —
MPOCTEHIINKM TPEICTAaBUTENb AJIKUHOB: COCTaB, CTpPOEHUE, (PU3MUECKHE U XUMUYECKHE
CBOMCTBA (peakuuy I'MAPUPOBAHUS, TAJIOT€HUPOBAHUSI, THIpaTallii, TOPEHNs), TOJIyYEHUE U
IIPUMEHEHHE.

Apenbl. bensoin: cocraB, cTpoeHue, (U3NUECKHE U XUMHUYECKUE CBOMCTBA (peakuuu
raJIOTEHUPOBAHNSA M HUTPOBAHUS), MOJIyUEHUE U NpUMEHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue cOUCMEA (peaKyu 2ai02eHupo8anUs U HUMpOBanUs), NoaydeHue
u npumenenue. TOKCUYHOCTb apeHOB. l'eHeTHdeckass CBA3b MEXAY YIVIEBOJOPOIaMH,
IIPUHAUJIEKANIMMU K Pa3JIU4HbIM KJI1acCaM.

[TpupoaHble UCTOYHUKH YTIAeBOAOPOAOB. IIpupoaHbIii Ta3 M mHOMyTHBIE HE(TSHBIC
ra3el. Heptp u e€ mpoucxoxxaenne. CrocoObl nepepadoTku He()TH: MEperoHkKa, KPeKUHT
(TepMHUUECKH, KaTaIUTHUECKUil), mupoau3. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHHE
B IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBII yroib 1 IPOyKThI €ro nepepadoTKu.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUEHHS BEIIECTB M UX MPEBpaIlleHUi: O3HAKOMJIEHUE
c oOpaslamMu IUIacTMAacC, KaydykoB U pe3uHbl, Komiekuuu «Hedts» u  «Yromby,
MOJIETIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOAOB W  TaJOr€HONPOU3BOJAHBIX, IPOBEJICHUE
IPAKTUYECKON pabOThl: OTY4YEHUE STUIIEHA U U3yUYEHHE €ro CBOMCTB.

Pacuérneble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJ/IHOTO BEIIECTBA MJIM MPOJYKTa pEaKkIMH MO W3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJTHOT'O U3 MCXOJHBIX BEUIECTB WM MPOJYKTOB PEAKIIUN).

Kuciopoacoaep:kamme oprannueckue coelnHeHus

[IpenenbHble OAHOATOMHBIE COUPTHL. MeTaHON M ATaHON: CTpPOEHHE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakluy C aKTUBHBIMHM METaJIaMH, TaJOr€HOBOJJOPOJIaMHU, TOPEHUE),
IpUMeHEeHHe. BoJgoponHble CBSI3M MEXIy MOJEKyJamMu cnuptoB. /[leiicTBue MeTaHona u
9TAHOJIa Ha OPTaHN3M YEJIOBEKA.

MHoroaroMHble CHUPTHL. OTHIEHTIIMKOIb WM TJIMIEPUH: CTpOEHHE, (U3HUECKHEe U
XUMUYECKHE CBOWCTBA (B3aMMO/ICHCTBHE CO IIETOYHBIMU METAJIAMHU, KaUeCTBEHHAsl PeaKLus
Ha MHOTOaTOMHBbIE cupThl). JleiicTBue Ha opraHus3M 4denoBeka. [IpuMmeHeHue riuuepuHa u
STUJIEHTIIMKOJIS.

@®eHo: CTpOCHHE MOJIEKYJbl, (U3MYECKHEe U XMMHYECKHEe CBOMCTBa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.



Anpneruabpl U kemownvl. Dopmanpierun, aueTanbIeruja: CTpoeHHe, (U3NYecKue u
XMMHUYECKHE CBOMCTBA (peaklWy OKUCICHHUS U BOCCTAHOBJICHHS, KAU€CTBEHHBIC PEaKIIUH),
MOJTy4YeHUE U IPHUMEHEHHE.

OnHOOCHOBHBIE TpeAeTbHbIE KapOOHOBbIE KHCIOTH. MypaBbHHAsE M yKCYyCHas
KHCIIOTBI: CTpoeHHe, (pU3nueckre U XUMHYECKHe CBOMCTBa (CBOMCTBa, oOlIue AJs Kiacca
KHCIIOT, peakiusi »Tepudukanmu), noiydyeHue U npumeHeHue. CteapuHoBas U OJICMHOBAs
KHCIIOTBl KaK MPEICTABUTENIM BBICIIUX KApOOHOBBIX KHCIOT. MBUIa KaK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, X MOIOLIEE JICHUCTBUE.

Crnoxuble >Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MIPOIM3 CIOMKHBIX
a¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xupos. bruosorudeckas poib KUPOB.

VYrineBoapl: cocTaB, KiaccH(UKAIMS YIrIIEBOJAOB (MOHO-, TU- M TIOJUCAXapHUJbI).
I'moko3a — mpocTedmii MOHOCaXapHl: OCOOCHHOCTH CTPOCHHS MOJIEKYINbI, (PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3ammoelicTBre ¢ Tuapokcuaom meau(ll), okuciaenne aMMuadHbIM
pactBopoM okcuga cepedpa(l), BoccTaHOBIIeHHE, OpOXEHUE TJIIOKO3bI), HAXOXKICHUE B
MpUpo/e, IpUMEHEHUE, Onosornyeckas poib. Porocunte3. OpykTo3a KaKk H30Mep IIIFOKO3BI.

Kpaxman w mnemmono3a kak mnpupoaHble mnoiauMmepsl. CTpoeHue Kpaxmaiga |
uetono3sl. dusnueckue M XMMHYECKHE CBOMCTBAa Kpaxmaia (TUIPOIH3, KauecTBEHHAas
peaxuus ¢ HOJ0M).

DKCIepUMEHTAIBHBIE METO/bl U3YUCHHUs BEUICCTB M MX IPEBPAICHHIA: MPOBEIACHHE,
HAOJIOZCHNE W ONMHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KaYECTBEHHBIC
peakIy OJHOATOMHBIX CIIHUPTOB (OKUCIeHHE 3TaHona okcuaoM memau(ll)), MHOroaTOMHBIX
cnupToB (B3aumMojeiicTBrue rmmepuna ¢ ruapokcuaoMm meau(ll)), anpaernnoB (okuciaeHue
aMMUa4yHbIM pacTtBopoM okcuaa cepeodpa(l) u rumpoxcumom wmeau(ll), B3aummoneicrBue
KpaxMaja ¢ HOJOM), MPOBEAEHUE MPAKTHUYECKOM paOOThI: CBOIMCTBA pacTBOpa YKCYCHOU
KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJ/IHOTO BEIIECTBA WJIM IMPOJYKTa PEaKIH MO HW3BECTHBIM Macce, 00BEMY, KOIMUYECTBY
OJTHOTO M3 MCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozepikalie OpraHnuecKue CoeIMHEHMS.

AMUHOKHUCIIOTBI KaK aM(OTEepHBIE OpraHWdYecKkue coeauHeHus. Dusmueckne u
XUMHUYECKHE CBOWCTBa aMHHOKHCIOT (Ha NpuMepe MIMLKHA). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTuab.

benku xak mpupoiHbIE BEICOKOMOIIEKYISIpHBIE coenuHeHus. [lepBuunas, BTOpu4Has U
TPeTUYHAsE CTPYKTypa OenxoB. XHMMHUYECKHE CBOIMCTBa OEIKOB: THAPOJIH3, JEHATypaIus,
KaueCTBEHHbIE PEAKIIMHN Ha OENIKHU.

DKcrepuMeHTAIbHBIE METO/Ibl U3YYEeHUS BEIIECTB U MX MpeBpalleHuil: HaOIoaeHe U
OMMCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypaluus OENKOB NpHU HArpeBaHUH, I[BETHHIC
peakmuu 6eIKOB.

BbicokoMoieKyJIsIpHbIE COeTMHEHUs

OcCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYISPHBIX COSAMHEHUI: MOHOMED, TIOTUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPHU3allUU, CPEeIHss MOJeKynspHas macca. OCHOBHBIC
METOJIbI ~ CHHTE3a  BBICOKOMOJICKYJSIDHBIX ~ COCJMHCHWH  —  TOJIMMEpHU3alus |
TTOJTUKOH ICHCAITHSI.

DKCTepuMEHTAIbHBIE METO/IbI U3yUYEHHS BEIIECTB M UX MPEBpAIleHUN: 03HAKOMIICHUE
¢ o0pa3namMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.



MexnpenMeTHbIE CBSI3U.

Peanuzanuss MeXNpeAMETHBIX CBS3€d MpU M3YYEHUHM OpraHuyeckol xumuu B 10
KJIacce OCYIIECTBISICTCS Yepe3 MCIOJb30BaHUE KaK OOIMIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH,
TaK W TOHSTHH, SIBJISIFOIIUXCS CUCTEMHBIMU JUISI OTHAEIBHBIX MPEIMETOB ECTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO01Iue ecTecTBEHHO-HAYUYHbIE MOHSATHUS: SIBICHUE, HAYYHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHsl, aHaldM3, CUHTE3, Kiaccu(UKauus, MEePUOJUYHOCTb, HAOIIOJECHHE, H3MEpEHHE,
HKCHEPUMEHT, MOACTUPOBAHNUE.

Oduzuka: Marepusi, dHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, SHEepPreTU4YecKuil
YpOBEHbB, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (PU3NYECKUE BETUUMHbI
Y SJIMHUIIBI KX U3MEPCHHSI.

Buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YIIICBOBI, )KHPHI, PEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIE, TOTLIINBO, PECYPCHI.

TexHoMOTHS: NUIIEBBIC TPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO IMHTAHUS, MOIOIIUE
CpeACTBa, JEKApCTBEHHbIE M KOCMETHYECKHE IPEraparhl, MaTepPUaIbl U3 UCKYCCTBEHHBIX M
CUHTETUYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHMM HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUMA

JIMUHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBAaHUS K PE3yJlbTaTaM OCBOEHUS O0YYarOIIUMUCS
mporpaMM  cpefHero  o0miero  oOpa3oBaHUS  (JJMYHOCTHBIM, METAlpeAMETHBIM |
npenMeTHbIM). HayuHo-MeTo1nyeckoi 0CHOBOM [Tl pa3pabO0TKU IJIAaHUPYEMBIX pe3yJIbTaToOB
OCBOCHHUS MPOrPaMM CpeIHEro oOuiero o0pa3oBaHUs SBISAETCS CUCTEMHO-AEATEIIbHOCTHBIN
MIOJIXOI.



B cOOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMs IpeaMeTa «XHMHUSA» Ha YPOBHE CpeIHEero oOIiero oOpa3oBaHUs
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHME OOYUYAIOIIMMHUCS POCCHUICKON Ipa)kIaHCKOW MICHTUYHOCTH — FTOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJINYMe MOTUBALUH K 00y4EHHUIO;

[[EJICHATPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKJEGHUH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPHUCCKUX TPATUIUK 6a30BOM HAYKU XHMUHU;

TOTOBHOCTb U CIIOCOOHOCTh 00YYarOLIMXCsl PYKOBOJICTBOBATHCS B CBOCH /€ATEIIHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMH, INPUCYIIUMHU LEJIOCTHOM CHUCTEME XMMHYECKOIO
o0Opa3oBaHus;

HAJIMYHME TPABOCO3HAHMS HKOJOTHUECKOW KYJIbTYPHI U CIIOCOOHOCTH CTaBHUThH IIETH U
CTPOMTb JKU3HECHHBIC IIJIaHBI.

JIN4HOCTHBIE pEe3yNbTAaThl OCBOCHMS INpeAaMeTa «XHUMHs» AOCTUTAIOTCS B E€IUHCTBE
y4eOHOH H BOCIUTATEIBHON JESTENPHOCTH B COOTBETCTBUM C TYMAaHHCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMU U UJ€aaMH POCCUICKOT0
IpaXJaHCKOro 0OIIecTBa, MPUHATHIMU B OOILIECTBE HOpPMamMHM M IpPaBUIIAMHU IOBEJCHMS,
CIOCOOCTBYIOIIMMHU  IIpoIleccaM  CaMOIO3HAHUS, CaMOpa3BUTHS U HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS npeamera «XUMHUS» OTPaXKaroT
Cc(OPMHUPOBAHHOCTD OIbITA [TO3HABATEIBHON M NMPAKTHUECKOW NEATEIbHOCTH O0YYarOLINXCs
10 pean3alMy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHUS OOyYaroIIMMMCSI CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0SI3aHHOCTEH,
YBa)KEHHUs K 3aKOHY U IIPABOIIOPAIKY;

IIPEJICTABICHNUS O COLMAIbHBIX HOPMAaxX M INpaBUIaX MEXKINYHOCTHBIX OTHOILIECHUH B
KOJJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATENbHOCTH IPH CO3JaHUU Y4EeOHBIX
MIPOEKTOB, PELIEHUH Y4YeOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh M MPUHUMAaThb MOTHBBI, HAMEPEHHUS, JIOTMKY U apryMEHTbI
JPYTUX IpU aHAJIW3€ Pa3IMYHbIX BUJOB YU€OHOU NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOILEHUS K MCTOPUYECKOMY U HAyYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMHH;

YBa)XKEHMsI K MPOLECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUUECKOTO NMPUMEHEHUs
XUMHHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUSI HAYKU €CTh Pe3yNbTaT AJIUTEIbHBIX HAOII0AeHNUH,
KPONOT/IMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYE€HBIX U IPAKTUKOB;

MHTEpeca M I[03HABATENbHBIX MOTHBOB B TIOJYyYEHUH U TOCIEAYIOUIEM aHalIHu3e
nH(}OpMAaLIUY O NMEPETOBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIIEHMBAaTh CUTYyallUM, CBSI3aHHBIE C XHWMHUYECKUMHU SBIECHUSMH, U
MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE MOBEACHHE M IOCTYIKM CBOMX TOBAPHUILEH C MO3ULUN
HPAaBCTBEHHBIX Y ITPABOBBIX HOPM U OCO3HAHUE IOCJIECACTBUN ITUX IOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MOHMMAaHMs LEHHOCTEW 370pOBOT0 M 0Oe30macHOro obpasza >KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (DPM3NYECKOMY M IICUXMUYECKOMY 3/10POBbIO;

cOOJIFOICHMsI TTpaBUII 0€30MacHOro OOpalleHus C BELIECTBaMU B OBITY, IIOBCEAHEBHOM
JKU3HU U B TPYOBOM JEATEIbHOCTH;

MOHMMAHMs [EHHOCTH NPaBWI HHIUBUAYAJIHHOTO W KOJUJICKTHBHOTO O€30I1aCHOTO
IIOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAaHMS MOCIEICTBUM U HENPUATUS BPEIHBIX NPUBbIUEK (YHOTPEOIEHUS alIKOros,
HapKOTHUKOB, KYpPEHHUS);

S) TpyA0OBOro BOCIIUTAHUS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BaTEIbCKON JesTEeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYIHX BUAAX IESATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM IPAKTHYECKUX 331a4 COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

UHTEpeca K MPaKTHUECKOMY U3YYEHHIO MPOo(peccHil pa3IMuyHoro pojaa, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXKEHUS K TPYAY, JIOJAM TPYJa U Pe3yJIbTaTaM TPYILOBOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIbHOW TpPaeKTOPHUH 0Opa3oBaHUs,
Oyaymwedt mnpodeccur U pealn3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3x0/10rMUecKOro BOCIIMTAHUA:

9KOJIOTMYECKH  II€JIECOOOPa3HOr0  OTHOLIEHUS K MPUPOJE, KAaK HCTOYHUKY
CYLIECTBOBAHMsI JKU3HU Ha 3eMIIC;

NOHMMaHMUsI  II00AJbHOIO  XapakTepa  SKOJIOIMYECKMX  IpoOjeM,  BIMSHHUA
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATIBHOM CPEbl;

OCO3HaHUS HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHKEHUM XUMHH ISl pPEUIeHHs
BOIIPOCOB pallMOHAIBHOI'O IPUPOAOIOIb30BAHNS,

AKTUBHOTI'O HENIPUATUA ACUCTBUH, IPUHOCAUINX BPE OKPYXKAIOLIEH IIPUPOAHOU cpene,
yMEHUs IIPOTHO3UPOBATh HeOJ1aronpusTHbIE JKOJIOTHUYECKHE MIOCIIEACTBUSA
MPEINPUHUMAEMbIX JEHCTBUI U IPEAOTBpALIaTh UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMUECKOTO MBIIIIEHUS, 3KOJOTUYECKOW KYJIbTYpBI, OIBITA
JEATEIBHOCTH  JKOJIOTMYECKOM HAINpaBIEHHOCTH, YMEHMsI PYKOBOACTBOBATHCSI HMHU B
MO3HABATEIbHON, KOMMYHMKAaTUBHOM M COLMAIbHOW MPAKTUKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO NMPOTUBOCTOSITh UJIEOJIOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPaKTUKU;

MOHUMAaHUs CleHu(UKY XUMHUHM KaK HayKH, OCO3HaHHs €€ poiu B (OpMHUPOBAHUU
palMOHABHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MpeJCTaBlIeHHus 00
OKpY’KAIOIIEM MHpE KAaK O EAMHCTBE MNPHUPOABI U YEIOBEKA, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu NpoodeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHU I COBPEMEHHOM IMUBHIIM3AIUU: B €€
I'YMaHHCTHYECKOM HalpaBIEHHOCTH U BaXKHOM POJIM B CO3JIaHMM HOBOM 06a3bl MaTepHalbHON
KYJIBTYpBl, PELIEHUH TJI00aNbHBIX MPOOJIeM YCTOWYMBOIO pa3BUTUS UEIOBEYECTBA —



CBIPbEBOM, HSHEPTeTUUECKOM, THINEBOM W HKOJOTUYECKOH OE30MacHOCTH, B Pa3BUTHH
MEIUINHBI, 00ECIIEUEHUN YCIOBUN YCIEIIHOTO TPYyia U SKOJOTUYECKH KOM(POPTHOU KUZHU
Ka)KIOro WieHa OO0IIEeCTBa;

eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH: TIIOHMMaHHA CYHIHOCTH MCTOJOB I103HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCHOJIb30BaTh MONTy4YaeMble 3HAHUS
JUIs aHanu3a U OOBSCHEHHS SIBICHHUN OKPYKAIOIIEro MHpa U IMPOUCXOAAIIUX B HEM
H3M€H€HHﬁ, YMCHHA [OCJIaTb 000CHOBaAHHBIE 3aKIIOYEHHS Ha OCHOBE HAay4YHBIX q)aKTOB n
HMCIOIUXCA NaHHBIX C HEJIbIO IMOJIYYCHHA JOCTOBCPHLIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS I PELIeHUs
po0JieM B pealibHbIX KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O00Opa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHMM IO XUMHUU B COOTBETCTBHUHM C >KU3HEHHBIMHU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3iHuHbIX cdepax mpodeccHoHaATBHON
e TETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3ysibTaTbl OCBOEHHMs ydeOHOro mpeaMera «XHMHUS» Ha ypOBHE
cpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYuMBbIe I (POPMHUPOBAHMSI MUPOBO33PEHUS 00YUaIOLIUXCSI MEXIUCIUILINHAPHbBIE
(MexnpeaMeTHbIE) OOLIeHayyHblEe MOHATHS, OTPaXKarollye LEJOCTHOCTh HAyYHOH KapTHUHBI
MHUpa U creunu(uKy METO/I0B MO3HAaHUS, MCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTHUs, SBJICHUE, IMPOIECC, CHCTEMa, HAay4dHBIH (aKT, MPHUHLMUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS], UCCIIEJIOBAHKUE, HAONIIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U
ApyrHe);

YHUBEpCaJbHble  yueOHble  JeWCTBUS  (IIO3HABATENbHbIE, KOMMYHHUKATUBHBIE,
perynatuBHble), oOecneunBaroniye (GopmMupoBaHHE (QYHKIMOHAIBHON TI'PaMOTHOCTH H
COLIMAJIbHOW KOMIETEHIIMHU 00Yy4aroInXCsl;

CIOCOOHOCTh ~ OOYYaloIMXCS HCIOJIb30BATh OCBOCHHBIE MEXAUCHUILUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS M YHUBEpCaJbHblEe ydyeOHbIE JIeHCTBHS B IMO3HABATENbHON U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Y4E€OHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

OBJajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE e CTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBAaTh M AaKTYalIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OIIpeNIeNIATh LEeNU JeSITEeIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUU UX JTOCTHUIKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEILHOCTHU C MIOCTaBICHHBIMU LIETSIMU;

WCITIOJIH30BATh TPU OCBOSHHUH 3HAHUH MPHUEMBI JIOTUYECKOTO MBIIIICHUS — BBIIENIAThH
XapakTepHble MpPHU3HAKM TOHATUH W YCTAHABIMBATh WX B3aUMOCBS3b, MHCIIOIH30BAThH
COOTBETCTBYIOIIME MOHATHUS JJIS1 OObSICHEHHS OTJICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAaHUS M KPUTEPUHU ISl KIACCH(PHUKAMK BEIIECTB W XHUMHUYECKHX
peakuuii;



YCTaHABIUBAaTh IPUYNHHO-CIIEACTBEHHBIE CBSI3U MEXy H3y4a€MbIMU SIBICHUSIMU;

CTPOUTBH JIOTMYECKHE PpaCCYXJIEHHUs (MHIYKTUBHBIE, IEIyKTHBHbIE, 10 aHAJIOIHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M NPOTHBOpPEYHsS B  pacCMaTpUBAEMbIX  SIBICHMSIX,
(bopMyIHPOBATH BBIBOABI M 3aKIIFOUCHHUS;

IIPUMEHATh B IIPOLECCE II03HAHUSA, HCIOJIb3YEMBIE B XUMHUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, IPEeoOpa3OBbIBATh MOJEIbHbBIE NPEACTaBICHUS — XUMHUYECKUH 3HAK
(cuMBoOI) BrMeMeHTa, XMMHYecKas (opMmyna, ypaBHEHHE XHMHYECKOH peakuuul — Npu
pemieHrH y4eOHBIX MO3HABATENBHBIX W MPAKTHYECKUX 3a/ad, NPUMEHATh Ha3BaHHBIC
MOJIEIbHBIC MTPEICTABIICHMS ISl BBISIBICHUS XapaKTEPHBIX IPU3HAKOB U3Y4aEeMbIX BEILECTB U
XUMHYECKHUX PEAKLIHH.

2) 6a3oBble HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUM;

¢GbopMyIMpoBaTh LEIM U 33Ja4d HCCIEAOBAHMs, HCIOIb30BaTh I1OCTABIEHHBIE U
CaMOCTOSITENIbHO C(QOPMYJIMPOBaHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA IO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHMS THUIOTE3Bl IO TPOBEPKE NPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIJICTh HABBIKAMU CAMOCTOATEIBHOIO IJIAHUPOBAaHUSA W IPOBEICHUS YYCHHUYECKHX
SKCIEPUMEHTOB, COBEPIIEHCTBOBAaThH yMEHHUs  HaOmogaTb 3a  XOJIOM  Ipoliecca,
CaMOCTOSITENTFHO MPOTHO3UPOBATh €T0 Pe3yibTar, (GOpPMYIHPOBATH O0OOMICHUS W BHIBOIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTU PE3YJIbTAaTOB MCCIEI0BAaHUSA, COCTaBIATh OOOCHOBAHHBIN
OT4ET O MpoAETIaHHO padore;

IpUOOpeTaTh ONBIT YYEHUUYECKOW HCCIEN0BATEIbCKOW M MPOEKTHOM JesTeIbHOCTH,
MPOSIBJISITh CLOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOAOB DPELICHUS
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB I103HAHUSI.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTUPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGPOpMALMU (HAYYHO-TIOMYJIspHas
JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MOcoOUs, pecypcbl HMHTepHeTa),
aHAJIM3UPOBaTh MHGOPMAIMIO PA3IMYHbIX BHJIOB M (OpPM MNpEeACTaBICHUS, KPUTUUYECKU
OLICHHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

(GbopMyIMpOBaTH 3aMpOChl U NMPUMEHATh Pa3lIMYHbIE METO/bl NMpPU MOUCKE U OTOOpe
nH(popManuy, He0OXOAUMOM /1JIs BBIMOIHEHUS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

MPUOOPETATh OIBIT UCIOIb30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAaNbHYIO (opMy mpeacTaBieHus HWHPOPMALUU
(cxembl, rpauKH, JUarpamMmbl, TAOJIHUIIbI, PUCYHKHU U JIPYTHE);

HCIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpEICTBAa IMpU paboTe ¢ XUMHUYECKOH
uHpopManMel: MPUMEHATh MEXIpeIMeTHble ((pu3nuecKkue U MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (hOopMyJIbl, a00pEeBUATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIAHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMU:

3aJjaBaTh BOIIPOCHl IO CYIIECTBY OOCYXJIaeMOW TeMbl B XOJ€ Juajora W/Win
JMCKYCCHM, BBICKA3bIBaTh UAEH, (OPMYIHpPOBATh CBOU TMPEAJIOKEHHUS OTHOCUTEIBHO
BBITIOJTHEHUS TTPEJIOKEHHOM 3a1a4u;

BBICTYIIATh C MIPE3EHTAIMEN pe3yIbTaTOB MO3HABATEILHOM NEATEIbHOCTH, MOTYUYEHHBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHHKAMHM IPU BBINOJHEHUM XHUMHUYECKOTO
HKCHEPUMEHTa, MPAKTUYECKOM pabOThl MO HMCCIETOBAHHIO CBOMCTB M3Y4YaeMBIX BEILECTB,



peanu3anuy y4eOHOro mpoekTa M (OpMYIHPOBATh BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHBIX
UCCIIeJOBAaHHUH IMYTEM COTIIACOBAHUS MMO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OgJiaieHNe YHHBEPCAIBHBIMH PeryJsTHBHBIMH 1€ CTBUAMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYLIECTBIIATH CBOIO MTO3HABATEIBHYIO 1€ATEIBHOCTD,
ompenessist e€ Lenu U 3aJa4, KOHTPOJIMPOBATh M M0 Mepe HEOOXOMMOCTH KOPPEKTHPOBAThH
IpeaaraeMblii aIrOPUTM JACHCTBUI NPH BHIITOJHEHUH yIEOHBIX M HCCIIEIOBATENILCKHUX 3a/1a4,
BbIOMpaTh Hanbosee F3PHEKTUBHBIN CIIOCOO UX PEIIeHUs ¢ YUYETOM MOITY4YEeHUS! HOBBIX 3HAHUN
0 BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JICATEIIFHOCTH Ha OCHOBE CaMOaHAM3a u
CaMOOIICHKHU.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

Cc(OPMHPOBAHHOCTH TPEJCTABICHU O XWMHUYECKOH COCTAaBIISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTUHBI MHUpA, POJM XMMUHU B TO3HAHUM SIBICHUH NPHUPOJbI, B (HOPMUPOBAHUU
MBILUIEHUS] U KYJbTYpPbl JUYHOCTH, €€ (YHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIUMOMN yis
peleHusl MPAaKTHUYECKUX 3a/a4 W DKOJOTHYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOM cpene;

BJIQJICHAE CHCTEMOH XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJArarolue
NOHATUS (XUMHUYECKUH »HJIEMEHT, aTOM, OJJIEKTpOHHass o00O0JOYKa aToMa, MOJeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, XHMHMUYECKas CBsI3b, CTPYKTypHas Qopmyna
(pa3BépHyTast U COKpamEHHas), MOJIb, MOJISIPHAsI Macca, MOJSPHBIH O0BEM, YIIICpOIHBIN
CKeJeT, (pPyHKUMOHAJIbHAs Tpylna, pajauKai, HU30MepHsi, U30MEpbl, TOMOJIOIMYECKUN psf,
TOMOJIOTH, YIJI€BOJOPOABI, KUCIOPO M a30TCOAEPIKALLUE COSIUHEHNS, MOHOMED, TOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS); TEOpUH M 3aKOHBI (Teopus
CTpoeHHsI opraHudeckux BemectB A. M. ByrnepoBa, 3aKkoH cOXpaHEHHsS] MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUU; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE MOHUMAaHMsI MPUIMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOTHUECKUE
CBEJIEHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHHMHM M OE30MaCHOM HCMOJb30BAHUM BaXKHEUIIMX
OpPraHUYECKUX BEIIECTB B OBITY U IPAKTHUUECKOH J1€ATEIbHOCTH YEJI0BEKa;

cOpPMUPOBAHHOCTh ~ YMEHUN  BBIABIATH  XapaKTE€pHbIE  NPHU3HAKA  MOHITHH,
YCTaHAaBJIMBAaTh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOILNE MOHATHUS IIPU ONHUCAHUU
COCTaBa, CTPOCHMSI U ITPEBPALLICHUI OPraHUYECKUX COCIUHEHU;

c(OpMUPOBAHHOCTh YMEHUHN UCMOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIi€HHON) (GOopMya OpraHMYECKUX
BEUIECTB M YpPaBHEHUH XWMUYECKUX pEaKUUd, M3rOTaBIMBaTh MOJEIH  MOJIEKYT
OpPraHMYECKUX BELIECTB U1 WIUIIOCTPALUM HMX XUMHYECKOIO M IPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMUPOBAHHOCTh ~ YMEHUH  YCTaHaBIMBAaTh  NPUHAAJICKHOCTh  M3YYEHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K ONpEeAETIEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrneBozmoposl, KHCIIOPOJL u a30TcoAepIKaIIne COEIMHEHMS,
BBICOKOMOJIEKYJISIPHBIE ~ COEMHEHHs), JlaBaTh MM Ha3BaHHUS [0 CHCTEMaTHYeCKOH



nomenkiatype (IUPAC), a Ttakke NpPUBOAUTH TPUBHAIBHBIC Ha3BaHUS OTHEIBHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPONMWIEH, alleTUJICH, STUICHIJIMKOIb, TIUIEPHUH, (eHOoM,
dopmanpaerua, aneTaibIeru], MypaBbUHAS KHCIOTAa, YKCYCHas KHUCIIOTa, OJCHHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMall, IeJIII0I03a, TIINIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OMpPENEsITh BUABl XMMHUECKON CBSA3M B OPraHMYECKUX
COeTMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHUS TPUMEHSThH TOJIOKEHUSI TEOPUH CTPOCHUSI OPTaHUUECKUX
BeuiecTB A. M. BytiepoBa [uist 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTb COCTaB, CTPOCHUE, (U3HUECKHUE U
XUMUYECKUE CBOMCTBA THUMHYHBIX MPEICTABUTENCH pPA3IUYHBIX KJIACCOB OPraHUYECKUX
BelecTB (METaH, 3TaH, ATHIICH, MPOIWJICH, aleTuieH, OyraaueH-1,3, metunOyraauen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJICHIJIMKOJb, MIULEPHH, (DEHOJI, alleTalbAeTH1, MypaBbUHAs U
YKCyCHasi KHCJOTBI, TJIOKO3a, Kpaxmaj, [eJUI003a, aMHUHOYKCYCHas KHCIIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXJy HUMH YpPaBHEHUSMU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POopMyIT;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEpHU30BaThb HMCTOYHUKU YTIIEBOJOPOIHOTO ChIPbs
(HedTb, MPUPOAHBII ra3, yroik), COCOOBI UX MEPepabOTKU U MPAKTHUECKOE MPUMEHEHUE
IIPOJYKTOB IEPEepadbOTKH;

c(OPMUPOBAHHOCTh YMCHHM MPOBOAHWTH BBIUYMCICHHUS MO XHUMHUYECKAM YPaBHEHHSIM
(Macchl, 00BEMa, KOIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO0 U3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOJYKTOB PEaKILIUH);

cOpPMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HAHHW 00 OCHOBHBIX METOJAX
HAay4YHOT'O TIO3HAHUS, HMCIOJb3yeMbIX B XHUMHHU NPH H3YUYCHUHM BEIIECTB M XHMHYECKHUX
sABIIGHUH (HaONoJleHue, UW3MEpeHUe, OJKCIEPUMEHT, MOJCIUPOBAaHUE), UCIOIb30BaTh
CUCTEMHbIE XMMMYECKHE 3HAHUA Uil NPUHATUS PEIICHH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHUHN COOIIOIATh MPaBHIIA TTOJIH30BAHUSA XUMHUYECKOMN MOCYI0M
u nabopaTopHbIM OOOpyIOBaHMEM, a TaKXKe TMpaBuia OOpalleHHs C BeElIeCTBAMHU B
COOTBETCTBUH C UHCTPYKIIUSIMHU IO BBIITOJIHEHHUIO Ta00paTOPHBIX XUMHUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHH TUJIAHUPOBATH U BBITOJHATH XUMUYECKUNA DKCIEPUMEHT
(npeBpallleHus OpraHMYECKUX BEIIECTB IPHU HAarpeBaHUH, MOJIYYEHHE ITHIEHA U U3y4YCHHE
€ro CBOWCTB, KaueCTBEHHBIC PEAKI[MM OPTraHMYECKHX BEIECTB, JIEHATypalus OelKOB IpH
HarpeBaHWH, IIBETHbIE pEaKIuu OEIKOB) B COOTBETCTBHH C TMpaBUJIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBaMU M JIaOOpaTOpPHBIM 00OpYyIOBaHHUEM,
MPEICTaBIATh PE3yJbTaThl XUMHUYECKOTO HJKCIEpUMEHTa B ¢GopMe 3amlucH ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii U GopMyIUpPOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHIM KPUTHUECKH aHAIM3UPOBATh XUMHUECKYI0 HHPOPMAIIHIO,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (cpeacTBa MaccoBoil mHbopmanuu, HMHTepHer u
JIPYTHX);

c(OPMHPOBAHHOCTh YMEHMH COONIOAATh MpaBHJa SKOJOTHYECKU I1EJIecO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOW JAEATEIHHOCTH B ILIETSAX COXPAHEHHS CBOETO 3JI0POBbI U
OKpY)Xalolllel MPHUPOJHOM CpEeIbl, OCO3HAaBAaThb OMACHOCTh BO3JACHCTBUS Ha IKUBBIC
OpraHMU3MBbl OIpeNeIEHHBIX OpPraHMYeCKUX BeUIecTB, MOHMMas cmbica mokazatens [1JIK,
MOSICHATh Ha TpPUMEpax CIOCOObl YMEHBIICHHUS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JICMCTBUS HA OPraHU3M YEJIOBEKa;



IUTsE OOYYAIOMIUXCSl C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 3/IOPOBbSI: YMEHUE MTPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XMMUYCCKHX SIBIICHHIA,

JUIS CIIENIBIX W CIA0OBUISAIIMX OOYYAIOIIMXCS: YMEHHE HCIIONIBb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3nauenuit JI. bpaitns ans 3anucu xumudeckux Gpopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Kourpoabnsie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
[Tpeamer opranndeckoit xumuu. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znen 2. YriaeBoaopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2
99 HenpenenbHble yTIeBOJOPOIBI: AIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2
94 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX rnepepadoTka
Hroro no pasneny 13
Pasznen 3. Kucnopoacoaepskamue oprannieckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHbIe 3(hUpbI




3.3 ‘ YrieBomsl 3
Hroro mo pazneny 13
Pa3znen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus

4.1 ‘ AMHHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazueny 3
Paspnen 5. BeicOkoOMOJIeKy I pHbIE COCAUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC




n/n

Tema ypoxka

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

O0opyabiBanue

Jlara
U3YYeHUs

DJIEKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

IIpenmer oprannueckoin
XHMHH, €€ BOBHUKHOBCHHE,
pa3BHUTHUE U 3HAUCHUE

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN
A. M. byrneposa, eé
OCHOBHBI€ ITOJIOKEHUS

[IpencraBienue o
Kiaccuukanum
OpPTaHHYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBUAIBHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB

AJKaHEBIL: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I
pan

Mertan u 3Tan —
IpocTenne
MPEICTaBUTENN AJTKAHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOMCTBA

[TapocTepxkHeBast
MOJETb

[ITapocTepkHeBast
MOZEJIb

[ITapocTepkHEBast
MOJEJIb




OTWUJICH U TIPOIUIIEH — [[TapocrepxkHeBas
7 IIPOCTENIINE MOJEJIb
MIPEICTABUTENH AJIKEHOB
[TpakTrueckas padora Ne 1. Jlatuuk Ternma
8 «[TonydyeHne STUIICHA U
W3YyYECHUE ETO CBOMCTB»
Anxanuensl. byraguen-1,3 [TapocTepkueBast
u MeTunoyTaauen-1,3. MOJICITb
9 [Tomyuenue
CHHTETUYECKOTO KayuyKa U
pEe3UHBI
AJIKUHBI: COCTaB U [TapocTepkueBast
O0COOCHHOCTH CTPOCHUS, MOJIeTTh
10 TOMOJIOTHYECKHH PSIJI.
AueTuieH — npocTeimuni
MPEJICTAaBUTENb AJTKHHOB
Beruncnenus no Hporpawnrioe 1
. TUTUTAIBHOE
11 YPaBHEHHIO XUMUYECKON
oOecrieueHue
peaiitt Excel
12 ApeHbl: OEH3011 ¥ TOTYOIL. [[TapocTepkueBast
TOKCHYHOCTH apeHOB MOJIeTTh
I'enernueckas cBs3b
13 YIJI€BOJIOPOOB,
MPUHAISKAIINX K
pa3IMYHBIM KJ1accaM
14 [IpupoaHbie ICTOUHUKH




YTJIEBOJIOPOJIOB:
IIPUPOJHBIN ra3 u
MOMTYTHBIC HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €&
nepepadoTKu

[IpuponHbIe HCTOUHUKHU
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

15
MOMYTHBIE HEPTSIHBIC T'a3bl,
HE(PTh U MPOJYKTHI €&
nepepaboTKu
16 KonTtponpsHas pabora o
pazaeny «YTrieBOAOpOIbI»
[IpenenbHBIE OTHOATOMHBIE [IapocTepkHeBas
17 CIIUPTBI: METAHOJ U 3TAHOI. MOZEIIb
Bonopoanas cBs3b
MHOroaTOMHBIE CITUPTBHI: [MapocTepkHeBas
18 STUJIEHTJIUKOIIb U MOJEIb
TJIUIEPUH
@DeHoI: cTpoeHue [[TapocrepxHeBas
19 MOJIEKYJIbl, (PU3HUECKUE U MOZACIIb
XUMHYECKHE CBOICTBA,
IPUMEHEHNE
Anbaerump: [IapocTeprkHeBas
20 dbopmanbaerua u MOJICIIb
aneTanpaerul. AleToH
21 OaHOOCHOBHBIE [TapocTepkHeBast




npenenbHbIe KapOOHOBBIC MOJIeTTh

KHCJIOTBI: MypaBbUHAS U

YKCYCHast

[TpaxTuueckas paborta No 2. Haruuk pH
22 «CBolicTBa pacTBOpa Tecrep Ha

YKCYCHOM KHUCJIOTBI» SNCKTPOJIUTHI

CreaprHOBas U OJI€MHOBAsI Haruuk pH
23 KHUCIIOTHI, KaK Tectep Ha

MPECTABUTENN BBICIIUX SJICKTPOIUTBI

KapOOHOBBIX KHUCIIOT

Mpbu1a KaK COJIH BBICIINX Haruuk pH
24 KapOOHOBBIX KHUCIIOT, UX Tectep Ha

MoOIOIIIee IeHCTBUE SIEKTPOJIUTBI

CrnoxHbIe 3(DHUPBI KaK Hatuuk pH
o5 MIPOU3BOTHBIE KAPOOHOBBIX Tectep Ha

KHUCIIOT. ['maponus SJICKTPOJIUTHI

CIIOKHBIX 2(UpOB

Kupsr: tunponus, Haruuk pH
26 MIPUMEHEHHUE, Tecrep Ha

Ouosnoruveckas poib SJIEKTPOJINTEI

KUPOB

VYrneBonsl: COCTaB, Harunk pH

KJ1acCHU(pUKaIuS. Tectep Ha
27 Baxneitmme SJIEKTPOJIUTEI

MPEACTABUTENH: TIIOKO032,

bpykTo3a, caxaposa
28 Kpaxman u nemntonos3a kak




29

30

MPUPOIHBIE TOTUMEPHI
KonTponbhas pabota no
paszneny
«Kucnopozaconepxkarniue
OpraHUYEeCKHe
COCTMHEHUS»

AMWHBI: METHJIAMHH U
AHUJINH

31

AMHHOKHCIIOTHI KaK
amM(OTepHbIE OPraHUIECKHE
COEIMHEHMS, X
OHOJIOTHYECKOE 3HAUYEHHE.
IlenTuasl

Jatuuk pH
Tecrep Ha
AIEKTPOJIUTHI

32

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUSA

Jatuuk pH
Tecrep Ha
AIEKTPOJIUTHI

33

OCHOBHI)IG IIOHATUA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COeTMHEHNN

Jaruuk Tera

34

OCHOBHBIEC METOJIBI CHHTE3a
BBICOKOMOJIEKYIIAPHBIX
coenqmuennii. IlnmacTMacchr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

JlaTuuk Tera




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Pymsurtuc I'.E., ®enpaman ©.I". Xumus: Opran.xumust: yaeo.uig 10 ki

obmeoOpasoBar.yupexaeHuii. - M.: [Ipocsemenue, 2016. - 192 c.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

1. Marepuanst KM 8-11 kiacchr.

2. lloponbkuHn B.H., bepexxnas A.I'.,CaxueBa T. B., ®eBpanieBa B.A, Xumus EI'D 10 ki
«Paznen oprannyeckoit xumum» OO0 «Jlernon» 2017,

3. «HacronpHas kaura yuurens 10 xinace» nog pegakuueit O.C. I'abpuensn, ..

OctpoymoB, kHra B 1ByX 4actsax, OO0 «podar, 2004

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1.Buneonocobus as mkoiapankoB(@VideoTutorialsForSchool:

https://www.youtube.com/@VideoTutorialsForSchool,

JleMOHCTpalOHHbIEe ONbITH M0 XuMuK §-11 (Buaeodansl CoBpeMeHHbIH I'yMHUUTAPHBIN
yHUBepcuTeT I. Mockaa. )
2.BUpTYyalibHast 1abopaTopus

http://www.virtulab.net/index.php?option=com content&view=cateqory&layout=blog&id=

57&Itemid=108

3.Xumus: 10 KI1.: 2IeKTPOHHOE MPUITIOKEHHE K YICOHUKY.
4. JlemoHCTpanMOHHBIE ONBITHI 1O XxuMuH 8-11 (Buaeodanst KHIT Jlekuna A.H.)

5. Xumus mpocro https://www.youtube.com/channel/lUCRzZSz5JISTN6Bal64vgVCqg
6. https://acetyl.ru/



https://www.youtube.com/@VideoTutorialsForSchool
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108

IIpunoxenneNe 1

KOHTPOJBbHO-USMEPUTEJBHBIE MATEPUAJIBI
Kounrpoabsnas padora Nel mo treme «Yr1eBo10poabI»

Bapuanr 1

Yacts A. TecToBbie 3aaHUs C BBIOOPOM OTBETA

1  VYkaxure o0myro Gopmyily apeHOB
1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6
2  Ykaxwure K Kakomy kiaccy otHocutcst ¥YB ¢ dpopmynoit CH3 — CH3
1) ankaHoB 2) aJIKeHOB 3) aJKUHOB 4) apeHoB
3 VYkaxuTe Ha3BaHHE U30Mepa IS BemecTa, popmyna koroporo CH2=CH-CH2-CH3
1) 2-metunbyren-2 2) 6yTen-2 3) Oyran 4) 6ytun-1
4 Vikaxute Ha3BaHUE TOMOJOra I IeHraguena 1,3
1) 6yramuen-1,2 2) 6yraguen-1,3 3) mponaguen-1,2  4) nenraauen-1,2
5  VYkaxuTe Ha3BaHHE BEIIECTBA, VISl KOTOPOTrO XapaKTepHa Peakius 3aMeeHHs
1) 6yran 2) 6yren-1 3) 6ytun 4) 6yraguen-1,3
6  VYkaxwuTe Ha3BaHME BEUIECTBA, U1 KOTOPOTO XapaKTEpHA PeaKIus THAPUPOBAHUS
1) mponieH 2) nponaH 3) aTan 4) 6ytan
7 tNi, +H
VYxaxure ¢popmyiy BemecTBa X B menouke npespamennii CH4 — X — C2H6
1) CO2 2) C2H2 3) C3H8 4) C2H6
8  VkaxwuTte, KaKylo peakilyio MPUMEHSIOT IS oay4deHus Y B ¢ OoJee IITMHHON [ENbI0
1) Bropua 2) KyuepoBa 3) 3aiineBa 4) MapKOBHHKOBa
9  Vkaxwure HopMyIibl BEIIECTB, KOTOPbIE BCTYIMAIOT B PEAKIUIO APYT C APYTOM
1) C2H4 u CH4 2) C3H8 u H2 3) C6H6 u H20 4) C2H4 u H2
10 Onmnpegenute, CKOIBKO MOJIEH YTIIEKUCIOTo ra3a 00pa3yercs IpH MOJIHOM CTOPaHUU METaHa
1) 1 monb 2) 2 MOTb 3) 3 monb 4) 4 Monb
11 CkoJybKO JTUTPOB YIIIEKUCIIOTO ra3a 00pa3yeTcs mpu Cxkuranuu 4,2 T nporneHa
1)3,36 1 2) 6,36 11 3)6,72 n 4)3,42 n
12 VYcraHoBHTE COOTBETCTBHE MEXY (DOPMYJION BEMIECTBA U KIIACCOM YTIIEBOJOPOIOB, B
KOTOPOMY OHO TPUHA]ICKHT
dopmyna BeliecTBa Knacc yrneBonoponoB
A) C6H14 1) apenbt
b) C6H12 2) ankaHsbl
B) C6H6 3) aJIKUHBI
I') C6H10 4) aJKeHsbI
13 VYcraHoBUTE COOTBETCTBUE MEXY MPUPOIHBIM UCTOYHHUKOM YTIIEBOJAOPOAOB U MPOIYKTOM,

MOJTYYEHHBIM B Pe3yJIbTAaTe €ro MepepaboTKu: K KaKI0H MO3UIuH, 0003HaYeHHON OYKBOM,
o0epruTe COOTBETCTBYIOIIYIO MO3UIIHNI0, 0003HAYEHHYIO HUDPOii

Hctounuk yrieBonopoaoB

[TponykT nepepaboTku

A) nonyTHbII He(TIHOMU Ta3

1) ammuauHas Boja

b) nedtp

2) yKCyCHasl KHCII0Ta

B) yrons

3) kepocuH

16

16

16

16

16

16

16

16

16

16

10

20

26



| 4) mponaH

Yacrb b. 3aanus co cBOOOAHBIM OTBETOM

14 Tlepeuncaute 006JaCTH IPUMEHEHUS AJIKEHOB

15 HanummuTe ypaBHEHHU XMMHUUECKUX PEAKLMH JUIsl CIENYIOIIMX IPEBpaILlCHUN
CH4 — CH3Cl — C2H6 — C2H5NO2. [laiite Ha3BaHHs MIPOAYKTAM PEAKIHH

Yacre C. 3amaua

16 BriBenute MosekyspHy0 Gpopmyny ¥YB, MaccoBas 1o yriaeposaa, B KOTOPOM COCTABIISIET
83,3%. OTHOCHUTENBbHAS INIOTHOCTH ITAPOB ATOr0 BEIIECTBA 10 BOJOPOAY COCTaBIsET 29

Kpurepuu onenok

«5» - 21 — 27 6ammos (76 - 100%) «» - 13 — 20 6amnos (47 — 75%)
«3» - 9—10 6amnos (34 — 46%) «2» MeHee 9 6aiioB
Bapmuanr 2

Yactb A. TecToBble 3a1aHus C BHIOOPOM OTBETa
1  Vkaxwure o0uyro GpopMyily alKkeHOB

1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6
2 YkaxuTe K KakoMmy Kiaccy oTHocutcs YB ¢ popmynoit CH3 — C = CH2

CH3
1) ankaHoB 2) aKeHOB 3) aJKUHOB 4) apeHoB
3 VYkaxuTe Ha3BaHHE M30Mepa JUIsl BemecTBa, popmyna koroporo CH3 - C = C — CH3
1) meHTHH-2 2) 6yran 3) 6yren-2 4) 6ytun-1
4 VYkaxuTe Ha3BaHUE romosora Jis Oyrana
1) 6yren 2) 6ytuH 3) mpormax 4) nponeH
5  VYkaxuTe Ha3BaHHE BEIIECTBA, ISl KOTOPOTrO XapaKTepHa Peakius 3aMeeHHs
1) rekcan 2) rekcen-1 3) rekcun-1 4) rexcanueHn-1,3
6  YkaxuTe Ha3BaHUE BEUIECTBA, [UTSI KOTOPOT'O XapaKTepHa PeaKIHs THIPUPOBAHUS
1) meTan 2) mpormnaH 3) nponexn 4) stan
7 t,Pt+HCI

Ykaxure popmyiny BemiectBa X B nenouke npespamiennit C3H§ — CH2 = CH - CH3 — X
1) CH2CI-CHCI-CH3 2) CH3-CCI2-CH3 3) CH3-CHCI-CH3 4) CH2CI-CH2-
CH3
8  VYkaxure, COrfIaCHO KaKOMY MpaBUIIy OCYIIECTBISIETCS IPUCOEAMHEHUE TaIOT€HOBOI0POI0B
K HECUMMETPUYHBIM aJKEeHAM
1) Bropua 2) Kyuepona 3) 3aiiueBa 4) MapKoBHHMKOBa
9  Vkaxute HopMysIBl BEIIECTB, KOTOPBIE BCTYIAIOT B PEAKIIUIO APYT C APYTrOM
1) C3H8 u 02 2) C2H4 u CH4 3) C4H10 u HCl 4) C2H6 u H20
10 Omnpenenute, CKOJIBKO MOJICH YTIIEKUCIIOTO Ta3a 00pa3yeTcs MPH IMOJHOM CTOPaHUH dTaHa

1) 1 monb 2) 2 Monb 3) 3 monb 4) 4 Monb
11 CkonbKko B rpaMMax MapoB BOJbI 00pa3yeTcs pH cKUranuu 5,8 r 6yrana
DOr 2)15r 3)12r 4)18r

12 VYcraHoBuUTE COOTBETCTBUE MEX1Y (POPMYIIOi BelecTBa M KJIAaCCOM YIJIEBOJIOPOJIOB, B
KOTOPOMY OHO MPUHAJJIEKUT

26
66

40
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16

16

16
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10

16

10

10

16

26



Ha3Banue BemecTBa O6mras ¢hopmyna yrieBoaopoia
A) OyTuH 1) CnH2n+2

b) nenran 2) CnH2n

B) 6enszon 3) CnH2n-2

I') rekcen 4) CnH2n-6

13 VYcTaHOBUTE COOTBETCTBUE MEXKTY OPraHUYECKHM BEIIECTBOM U €T0 MPUPOTHBIM
HCTOYHUKOM HIIM CIIOCOOOM MMPOMBIINIJICHHOI'O ITOJIYYCHUA: K Ka)KI[OfI IIO3UIINH,
0003HaYeHHOI OYKBOH, MOA0EPUTE COOTBETCTBYIOIIYIO MO3ULIMIO, 0003HAYEHHYIO U PO

Oprannueckoe BemecTBo | [IpupoHbIi HCTOUHUK MM CIIOCO0 MOJTyYSHUS

A) Genson 1) siByII€TCSI OCHOBHBIM KOMIIOHEHTOM MPHUPOIHOIO ra3a

b) atunen 2) B 3HAUUTENBHBIX KOJMYECTBAX 00pa3yeTcs Mpu KPEKUHTe
HePTH

B) meran 3) mosty4aroT TpuMeEpHU3aluen aleTuiieHa
4) nony4arT U3 CUHTE3-ra3a

Yacrte b. 3aganus co cB0OOIHBIM OTBETOM

14 TIlepeuncnute 00J1aCTH NPUMEHEHUS AJIKAHOB

15 Hanumure ypaBHEHHS] XUMHUYECKUX PEAKIUI IS CIEAYIOUIUX IPEBPALLECHUI
CaC2 — C2H2 — C6H6 — CO6HS5NO2. [laiite Ha3BaHMsI IPOJLYKTaM pEaKIMU

Yacrs C. 3agaua

16 BeiBeaute monekynsapHyto hopmyay YB, MaccoBas 10 yriepoja U BOJOpPOia, B KOTOPOM
coctaBisaroT 81,82% u 18,18% . OTHOCUTENIbHAS TIJIOTHOCTH MTAPOB 3TOT0 BEIIECTBA MO
BOZOPOJY COCTaBIISET 2

Kpurepun oueHok

«5» - 21 — 27 6amnos (76 - 100%) «» - 13 — 20 6amnos (47 — 75%)
«3» - 9—10 6amos (34 — 46%) «2» meHee 9 6amioB
Bapuanr 3

Yactb A. TectoBble 3aaHus ¢ BHIOOPOM OTBETA
1  Vkaxwure obumyro GpopMyily alKHHOB

1) CnH2n +2 2) CnH2n 3) CnH2n-2 4) CnH2n -6
2  VYxkaxwure, K Kakomy kjaccy otHocutcs ¥YB ¢ dopmynoit COHS — CH3
1) ankaHoB 2) alKeHOB 3) aJIKMHOB 4) apeHoB

3  VYkaxuTe Ha3BaHHE M30Mepa JUIs BemecTBa, popmyna koroporo CH3 — CH - CH2 — CH3

CH3
1) Oyran 2) 2-MeTHITPOTIaH 3) 3-MeTuineHTan  4) NEHTaH
4 VYkaxuTe Ha3BaHUE romoJora s OytuHa-1
1) 6yTun-2 2) meHTUH-2 3) nentun-1 4) rekcuH-2
5  VYkaxuTe Ha3BaHHE BEIIECTBA, ISl KOTOPOTO XapaKTepHa PeaKivs 3aMeIeHHs
1) rexcan 2) rekcen-1 3) rekcun-1 4) rexcaaueHn-1,3

6  YkaxuTe Ha3BaHUE BEUIECTBA, UISI KOTOPOTO XapaKTepHa PEaKIHs MOTUMEPU3AIIH
1) 6yraguen-1,3 2) Oyran 3) 6eH3070 4) IUKJIOTEKCaH
7 +HSO +HCI

26

26
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46
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16
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10
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VYkaxwute Gpopmyny BemectBa X B nernouke npesparienunit C2ZH50H—X—CH3-CH2Cl
1) C2H2 2) C2H4 3) C2H6 4) C3H6
8  YkaxkuTe Ha3BaHUE PEAKIIMH PUCOCTUHCHUS K alleTUIICHY BOJIBI

1) Bropua 2) Kyuepona 3) 3aiiueBa 4) MapkoBHHKOBa

9  Vkaxurte HopMyIbl BEIIECTB, KOTOPBIE BCTYIAIOT B PEAKLIUIO APYT C APYTOM
1) C2H6 u HCI 2) C2H4 u CI2 3) C2H16 u H20 4) C6H6 u H20

10 Omnpenenute, CKOJIBKO MOJICH YITIEKHCIIOTO ra3a 00pa3yercs Py MOJIHOM CTOPAHUU 3TEHA
1) 1 monb 2) 2 MoJIb 3) 3 moub 4) 4 moib

11 CkoabKO JTUTPOB YIIIEKUCIIOT0 raza o0pasyercs, Mpyu CKUraHuu 6,8 T eHTHHA
1)3,36 1 2)11,2 7 3)6,72 n 4)3,42 n

12 VYcraHoBuTe COOTBETCTBHE MEXAY (POPMYJIION BEIIeCTBA U KJIACCOM YIIIEBOAOPOIOB, B
KOTOPOMY OHO MPUHAJIEKUT

HasBanwue BemecTna O6mas hopmMyIa yriaeBo10poioB
A) 6yran 1) CnH2n+2

b) anerunen 2) CnH2n

B) 6yranuen-1,3 3) CnH2n-2

') mporien 4) CnH2n-6

13 VYcraHoBuTE COOTBETCTBHE MEXKAY OPTaHUYECKUM BEIIECTBOM M CIIOCOOOM €Tro
MIPOMBIIIIJICHHOTO MOJIYYEHUs: K KaKI0M MO3UIMHU, 0003HaUeHHOM OYKBOM, oioepute
COOTBETCTBYIOILYIO TO3UIINIO, 0003HAUYECHHYIO LU(POit

Opranuyeckue BelecTBa Crnioco0sl nostyueHus

A) 6eH3071 1) monyyaroT B mpoIecce noJiMMepu3aIiu

b) atunen 2) moJIy4aroT MpHu KpeKuHre HeTu

B) nmonusTrneH 3) MOJIy4aroT B MPOIIECCE BYJIKAHU3AINHU KaydyKa
4) moyy4aroT Mpy KOKCOBAaHUM KAMEHHOTO YIJIs

Yacrtp b. 3ananns co cBOOOIHBIM OTBETOM

14 TIlepeuncnute 00acTH NPUMEHEHUS ATKUHOB

15 Hamumure ypaBHEHUS XUMHUYECKUX PEAKITUH IS CISAYIOMUX MTPEBPAIICHUN:
CH4 — C2H2 — C6H6 — C6HSCI. [laiiTe Ha3BaHUS NMPOJYKTaM peakluu

Yacrsp C. 3agaua

16 BeiBenute MonekynspHyio dopmyny YB, MaccoBas 10st yriaepoaa U BOAOPOaa B KOTOPOM
coctaBisitoT 92,31% u 7,69% . OTHOCHUTENBHAS IJIOTHOCTD MAPOB 3TOT'O BEIIECTBA MO
BOJIOpOAY cocTaBisieT 13

Kpurepun onieHox

«5» - 21— 27 6anos (76 - 100%) «4» - 13 — 20 6aio (47 — 75%)
«3» - 9—10 6amtos (34 — 46%) «2» meHee 9 6amioB
Bapmuanr 4

Yactpb A. TecToBble 3a1aHus ¢ BBIOOPOM OTBETa
1  Vkaxwure obmyro Gpopmyiy aqkaHOB

1) CnH2n +2 2) CnH2n 3) CnH2n-2 4) CnH2n -6
2  VYxaxwure, K Kakomy kiaccy otHocutcs ¥YB ¢ dopmymoit CH = C — CH3
1) ankaHoB 2) aKeHOB 3) aJKUHOB 4) apeHoB

3  VkaxuTe Ha3BaHHE M30Mepa TSl BemecTBa, popmyna koroporo CH2 = CH - CH = CH2
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1) 2-metunbyraauen-1,3 2) oytun-1 3) Oyren-1  4) Oyran
4 VYkaxuTe Ha3BaHUE TOMOJIOTa JIJIs 2 METHIINPOIIaHa
1) 2-metunbyran  2) 2-metminOyren-1  3) npomax 4) nponeH
5  VYkaxuTe Ha3BaHUE BEUIECTBA, UISI KOTOPOT'O XapaKTepHa PeaKiys THIpaTaIiH
1) auernnen 2) 6yran 3) monusyTHIICH 4) muknodyTan
6  YkaxuTe Ha3BaHUE BEUIECTBA, ISl KOTOPOTO XapaKTepHa PeaKiysi IPUCOCTUHEHHUS
1) meTan 2) mpomnaH 3) nponexn 4) stan
7 t, C akTus.
VYkaxwute GpopMyiry Beniecta X B mernouke npespamnieauii CH4 — C2H2 — X

1) C6H6 2) C5H14 3) C6H5 — CH3 4) C6H12
8  VYkaxuTe, COrIacHO KaKOMY IPABIITy OCYIIECTBIIIETCS OTLICIUICHHE T'aJOreHOBOIOPOIa
1) Bropua 2) Kyueposa 3) 3aiiueBa 4) MapKoBHHMKOBa

9  Vkaxurte HopMysbl BEIIECTB, KOTOPBIE BCTYIAIOT B PEAKLIUIO APYT C APYTOM
1) CH4 u H2 2) C6H6 m H20 3) C2H2 u H20 4) C2H6 u H20
10 Omnpenenute, CKOJIBKO MOJICH YTITIEKHCIIOTO ra3a 00pa3yeTcs Py IMOJHOM CTOPaHUU 3THHA

1) 1 monb 2) 2 MOJIb 3) 3 moub 4) 4 moib
11 CkoabKO JUTPOB KUCIOPOa IOTPEOYETCs Ui CKUraHus 8,4 T TekceHa
1) 20,16 n 2)10,12 n 3)21,16 n 4)11,12 n

12 VYcraHoBuTe COOTBETCTBHE MEX Ay (POPMYIION BEIIeCTBA U KIacCOM YIIIEBOJOPOJIOB, B
KOTOPOMY OHO NPUHAJICIKUT

dopmyna BemecTsa Kitace yrnesonoponos
A) C5H12 1) apensr

b) C4H8 2) ankaHsl

B) C5H8 3) aJIKUHBI

I') C6H6 4) ankeHsl

13 VYcTaHOBUTE COOTBETCTBUE MEXKITY OPTAaHMYECKHM BEIIECTBOM U €T0 MPUPOTHBIM
MCTOYHHKOM HMJIH CTIOCOOOM MTPOMBIIUIEHHOTO MOMYYEHHs: K KaXI01 TTO3UIIHH,
0003HaYeHHOI OyKBOH, M010EpUTE COOTBETCTBYIOIILYIO MO3UINI0, 0003HAUEHHYIO LIU(PPOii

VcTOYHUK yTIIeBO0PO/IOB [IpoxykT nepepaboTKu
A) HETH 1) ammuauHas Boga

b) yrons 2) mpornaH

B) nonyTHbIi HEDTAHOI ra3 3) kepocuH

Yacts b. 3amanus co cBOOOAHBIM OTBETOM

14 Tlepeuncnure 06J1aCTU IPUMEHEHHUS APEHOB

15 Hamumure ypaBHEHUS XUMHUYECKUX PEAKITUH IS CISAYIOMUX MTPEBPAIICHUN:
C2H50H — C2H4 — C2HS5CI — C4HI10. [laiiTe Ha3BaHUsI TPOAYKTAM pPEaKIUU

Yacrs C. 3agaua

16 BeiBenute MonekynsapHyio dopmyny YB, MaccoBas 10st yriaepoaa u BOAOPOoa B KOTOPOM
coctaBisitoT 85,7% u 14,3% . OTHOCHUTENIbHAS TNIOTHOCTH MapOB 3TOTO BEUIECTBA O
BOZOPOJY COCTaBIIsAET 28

Kpurepun oneHok

«5» - 21 — 27 6amnos (76 - 100%) «» - 13 — 20 6amnos (47 — 75%)

«3» - 9—10 6amos (34 — 46%) «2» MeHee 9 6amioB

16

16

16

16

16

16

16

16

20

20

20
66

46



ITaJIOHLI OTBETOB

Non/m| 1 BapmaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT

1 4 2 3 1

2 1 2 4 3

3 2 4 4 2

4 2 3 3 1

) 1 1 1 1

6 1 3 1 3

7 2 3 2 1

8 1 4 2 3

9 4 1 2 3

10 2 4 2 4

11 3 1 2 3

12 A2b4BII3 A3b1B412 A1Bb3B3I2 A2b4B3I']

13 A4B3Bl1 A3Bb2Bl1 A4Bb2Bl1 A3Bb1B2

12 [Ipon3BOACTBO OJIMMEPOB, [Ipon3BOACTBO Caku, pE3UHBI, [IpounsBoacTeo IIpousBoacTBO
pacTBOpUTEIIEH, YKCYCHOU TUNOrpaCKOM Kpackw, pacTBOpUTENEH, pacTBOpUTEIIEH, AaHUIINHA,
KHCJIOTBI, 3TaHOJIA, CO3PEBAHUS OpPraHUYECKUX COCIUHEHUH, alleTOHA, YKCYCHOU (beHona, mecTUIIOB,
IIJI0JI0B (peoHoB, MeTaHOIa, alleTUIIeHA KHCJIOTBI, 3TaHOJA, KJIesd,| JIEKapCTBEHHBIX

PE3KU U CBApKU IIpenapaTos,
METaJUIOB (deHopopmabIeruIHbIX
CMOJI
13 1) CH4 + Cl2 — CH3Cl1 + HCl 1) CaC2 + 2H20 — C2H2 + 1) 2CH4 — C2H2 + 3H2| 1) C2H50OH — C2H4 +

XJIOpPMETaH
p. 3amereHus (TaloreHHpOBaHHE)
2)2 CH3Cl + 2Na — C2H6 +
2NaCl

Ca(OH)2
AllCTUJICH

P. IOJy4YCHUA allCTUIICHA
2) 3C2H2 — C6H6

aIeTHIIEH
p. pa3oKeHus

2) 3C2H2 — C6H6
OceH30II

H20

ATUJIEH

p. pa3ioXKeHus
(mermapararus)




3TaH OeH301 p. TPHUMEpH3AIUN 2) C2H4 + HC1 — C2H5CI
p. Bropria p. TpUMepHU3aIuu 3) C6H6+ XJIOP3TaH

3) 3) Cl2 -C6H5CI +HC1 p. IPUCOSTMHECHUS
C2H6+HNO3 —C2H5NO2 +H20; C6H6+HNO3 —C6HSNO2 +H20| xnopbenson (TMaporanoreHupPOBaHUE)

HUTPOATAH
p. 3amelleHus (HUTpOBaHUE)

HUTPOOEH30IT
p. 3ameleHus (HUTPOBaHUE)

p. 3aMelIeHus
(ramoreHupoBaHue)

3) 2C2H5CI+2Na
—C4H10 +2NaCl
p. Bropuia 6yran

14 1) M(CxHy)=29 -2=58r/mo1nb 1) M(CxHy)=2 - 2= 4r/monb 1) MCxHy)=13 - 2 1) MCxHy)=28 - 2
2) v(C)=(0,833-58)/12=4mo1b 2) v(C)=(0,8182- 4) /12 =2mo1b =261/MO0Ib =56T/MOJTB
3) v(H)=0,167-58/1 = 8mob 3) v(H)=(0,1818 - 4)/1 =6monb 2) v(C)=(0,9213 - 26) 2) v(C)=(0,857 - 56) /12
Otset: C4HS Otset: C2H6 /12 =2mo1b =4MO0b

3) v(H)=(0,0769 - 26)/1
= 2MOJIb
OtBet: C2H2

3) v(H)=(0,143 - 56)/1 =
8MOIIBb
OtBet: C4HS

Kpurepun ouenox
«5» - 21 — 27 6amnos (76 - 100%)
«3» - 9—10 6amos (34 — 46%)

«4» - 13 — 20 6aiios (47 — 75%)
«2» meHee 9 0aiIoB



IMpunoxenueNe 2
KonTpoabHas padora no teme «Kucsiaopojacoaep:kanue oprannyeckie BemecTBa
Leb: npoBepuTh 3HAHUSA CBOMCTB KHCJIOPOACOIEPHKAIMX OPraHNYEeCKHUX BelleCTB,
yMeHHE MUCATH CXeMbI NIpeBPAllleHH i, pelaTh 3a]a4u.
1) YcraHoBUTE COOTBETCTBUE MEXKIY Ha3BaHUEM coeuHeHus u popmynoit DOPMVYIJIA
HA3BAHUWE COEJUHEHHNA 1) C6HS OH A) Oyranon 2) C4H9 OH b) macnsanas
(byranoBas) xkucnora 3) C4H9 COOH B) npomnanans 4) C2H5 COH I') denon 5)
C3H7 COOH

A b B r

2) Hanumure ypaBHEHUs pPEaKIMii, C TOMOIIIbIO KOTOPBIX MOYXHO OCYIIIECTBUTH CIIEAYIOLINE
npespauenus: C2H4 — C2HS CI — C2HS OH — CH3 COO C2HS5

3) CxonbKo areraTa HaTpus Moaydutcs u3 120 r yKCyCHOW KHCIIOTBI, €CJTU BBIXO/T
cocrasisieT 80%

4) Hanumure ypaBHEHUS PEAKIM XUMHUYECKHX CBOMCTB YKCYCHON KHUCIOTBI

5) HanumuTe ypaBHEHHs peaknid:

CH3COH-+H2=

CH3COH+Ag20=

OTBeTHhI
Ne 1. IlpaBunbHbIe OTBETHI Ha 13a1aHus olleHMBalOTCA B 2 0ania, B ciiydyae OJHOM OMIMOKH
1 6ann, npu AByx ommobkax 0 6anos.

Ne zaanus Ne 1l
[IpaBunbHbIi oTBET | 2541
KommaecTBo 2
OaioB

Ne 2. C2H4 + HCl = C2HS5CI ( 1 6amn ) C2H5CI + NaOH = C2H50H + NaCl ( 1 6ann )
C2H50H + CH3COOH = CH3COOC2HS5 + H20 ( 1 6am1 )

Ne 3. Hanmucano ypaBaenue peakiuu CH3COOH + NaOH = CH3COONa +H20 (unu
peakius ¢ HaTpuem 6o ¢ okcuaom HaTpusi) (1 6amn ) [TogcunTaHo KOTMYECTBO BEIIECTBA
yKCyCHOM KucnoThl: 2 Moiib ( 1 6amn ) [ogcuntan TeopuTUUECKUI BBIXOJ alleTaTa HaTPHs:
164 rpamma ( 1 6amn ) [loncuntan nmpakTudeckuil BeIxo anerara Harpusi: 131,2 rpamma (1
6amn )

Ne 4,

2 CH3COOH + 2 Na=2 CH3COONa + H2 (1 6amn)

2 CH3COOH + Na2 O =2 CH3COONa + H20 ( 1 6amr)
CH3COOH + NaOH = CH3COONa + H20 ( 1 6amn )

2 CH3COOH + Na 2 CO3 =2 CH3COONa + H20 + CO2 ( 1 6amr)
C2H50H + CH3COOH = CH3COOC2HS5 + H20 ( 1 6amr).
CH3COH+H2=CH3 CH2OH (1 6amn)



CH3 COH + Ag 2 O = CH3COOH + 2 Ag (1 6amn )
Ilepesoa 6aa10B B onenku: 2 (0 - 6 6amaos), 3 (7-10),4(11-14),5(15-16)
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