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MHNOACHUTEJBHASA 3AIIUCKA

[IporpaMMa Mo XuMUHM Ha ypOBHE cpelHero obmiero o0pa3oBaHMs 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 PenepanbHOM
rocynapcTBeHHOM oOpaszoBarenbHOoM cTaaapte COO, ¢ yuérom Konnenmuu mnpemnogaBaHus
y4eOHOro mpeamera «XuMus» B 00pazoBaTelbHbIX opranuzanusax Poccuiickont denepanmn,
peau3yIoMX OCHOBHBIE O0pa3oBaTeiIbHbIE MPOrpaMMbl, W OCHOBHBIX IOJIOKEHUUN
«Crparerun pa3Butusa BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuona ao 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 OOYYAIONIUXCS CPEICTBAMHU Y4EeOHOTO
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.

XuMuyeckoe 00pa3oBaHME, I[I0JIy4aeMO€ BBIIYCKHMKaMH 0O0LIe00pa30BaTeaIbHON
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 TIO3HAHUS 3aKOHOB MPUPOBI, ((OPMHUPOBAHKS MUPOBO33PEHUS M OOIICH KYJIBTYpPhI
YEJIOBEKa, a TAKXKE HJKOJOTMYECKM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO H
NpUpPOAHON cpene. Peanusyercss xummueckoe oOpa3oBaHHE OOYYarOMIMXCS Ha YpPOBHE
cpenHero oOmiero oOpa3zoBaHUs CPEACTBAMHU 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 OOIIUX 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 PAIIMOHATEHOTO HAYYHOTO MBILUICHHUS, B CO3JJaHHUE IIETOCTHOTO
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 B3aUMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, WX CBOWCTBAMH M BO3MOXHBIMH
00JacTAMU IPUMEHEHHUS.

TecHo B3auMOAEHUCTBYS € JAPYTMMHM €CTECTBEHHBIMM HayKaMH, XHUMHsS cTaja
HEOTHEMJIEMON YaCThI0 MHUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIIOBUEM YCIICIIHOTO TPyla U
KU3HH Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK Hayka CO3UAaTelibHas, Kak
HayKa BBICOKHX TEXHOJIOTUH HampaBleHa Ha pelleHHe TI00albHBIX MPOoOJeM YCTOWYHBOTO
pa3BUTHUSI YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, MHUIIEBOM, 3SKOJOTHUYECKOU
0€30MacCHOCTH U OXPaHbl 37J0POBbSI.

B cootBeTcTBUMU ¢ OOMIMMU TEISIMU M TIPUHIIAIIAMUA 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, MPOJOJKEHHS OOpa3oBaHMsI 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 10 HEOPraHMYeCKOH XUMUH (C
BKJIFOYCHUEM 3HAHMM M3 OOIICH XMMHM) U OpraHMYecKor xumuu. PopMHUpOBaHUE TAHHOU
CHCTEMBbI 3HaHUH MPHU U3YYECHUH MpeMeTa 00eCIeYnBaET BO3MOKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BeIECTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPHA XHUMHUH.

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
pa3BUTHEM 3HAHUU HA ONPENEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHu4eCcKon
XUMHUU BEHIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KJIACCHUYECKOM TEOpPUM CTPOCHHUS
OpraHUWYECKUX COCJAMHEHUH, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX
IIpe/ICTaBICHU 0 cTpoeHUH BeulecTB. CBelleHUsl 00 M3y4aeMbIX B Kypce BEIIECTBax 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(UKALIMOHHBIX 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 CBEICHUSI O BEIIECTBAX M XWMHYECKOW 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 HW3MEHEeHHWE (YHKIUMH 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 ponoiHsaeTcs B Kypcax 10 u 11 knaccoB aneMeHTaMu COAEpKaHUs, UMEIOIIUMU
KyJIbTYPOJIOTMUYECKMM M TMPUKIAJAHON XapakTep. JTH 3HAHUSA CIOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XUMHUHU C JAPYTMMH HayKaMM, PAcKpbIBAlOT €€ pojb B IO3HABATEIbHOW U
MIPAKTUYECKON EATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLECCY
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
NOTNOJHEHMsI ~ 3HAHUM,  pPELIEHMs  WHTEIUIEKTYalbHBIX M OKCIEPUMEHTAJIbHBIX
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
MPHUHATBIE TPOrPaMMOM MO XUMHUHM TOJIXOJbl K ONPEACNICHUIO COAEPKAHUS U TMOCTPOCHUS
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 LeJNed U3ydeHHs] IMpeaMeTa HalpaBieHHEM MEepBOCTEIICHHON 3HAYMMOCTHU
TPaIUIIMOHHO TpHU3HAETCa (HOPMHpPOBAHME OCHOB XHWMHUYECKOW HAyKH Kak o00JacTh
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYCCKOW NEATEIHHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKONH TOYKM 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 Ba)KHEHINEW COCTaBISIONICH
€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 HCTOPHUEH 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
MIPHUPO/IE, B IPAKTUUECKOM U MOBCEAHEBHON KHU3HHU;

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

Hapsiny ¢ atumMm, comepkareinbHas XapaKTepUCTHKA TEJIeH U 3a]a9 U3ydeHUs MpeMeTa
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
oOydJeHUsi, OPHECHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA 00IIe00pa3oBaTeIIbHON
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 ¢ ATUM TIpU U3yYEeHUH TMpeaMera «XWMEsS JTOMHHHPYIOIIee 3HAuCHUE
MpUOOPETAIOT TaKKe IENN U 337a4H, KaK:

amanrtanus OO0y4arommXcs K YCJIOBUSM JUHAMUYHO pPAa3BUBAIOLIETOCS MHUpAa,
(hOpMHPOBaHHE WHTEIUIEKTYAILHO PA3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHIO,
COTPYTHUYECTBY, CaMOCTOSITCIIBHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHA 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
npoOieM, TOWCKa, aHaMu3a U 00paboTkM WHGOPMAIHK, HEOOXOIUMBIX ISl TIPUOOPETCHHS



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 CPEIY;

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

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

BOCIIUTAHHE y OOydaromuxcs YOeKAEHHOCTH B T'yMaHHUCTHUYECKOW HAMPaBICHHOCTH
XUMHHM, €€ BaXHOW POJIM B pEUICHHMH [IOOANbHBIX MPOoOJieM  PalMOHAIBHOTO
MPUPOJAONOIB30BaHUS, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB U 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 mane cpemHero oOmiero oOpa3oBaHMsl MpeAMET «XUMHUsS» 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 HeAeI0).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0OCHOBBI OPraHUYeCKONH XUMHH

IIpeamer opraHm4yeckod XuMHUHU: €€ BO3HMKHOBEHHME, pAa3BUTHE M 3HAYCHUE B
MOJIYYEHUHU HOBBIX BEIIECTB U MaTepHasioB. Teopusi CTpOEHUsI OPraHUYECKUX COSAMHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE MojokeHHsI. CTPYKTypHbIE (POPMYIIbI OPraHUYECKHX BEILECTB.
I'omonorus, nzoMepuss. XUMHUYECKasi CBA3b B OPTAHMYECKUX COCAVHEHUAX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o Kkiaccupukalud OpraHudeckux BemecTB. HomeHkiatypa
OpraHMYECKHUX COEAMHEHUH (cucTeMaTH4ecKas) W TpUBHAJIbHbIE Ha3BaHUS BaKHEMIINX
MIPEACTABUTENEH KIAaCCOB OPIraHUYECKUX BEILIECTB.

OKCIepUMEHTAJIBHBIE METO/IbI U3yUEHHS BEILIECTB M UX MPEBPAILECHUN: O3HAKOMIICHUE
c oOpa3laMy OpraHM4ecKHMX BELIECTB M MaTepHallaMd Ha HMX OCHOBE, MOJEIMpPOBAHUE
MOJIEKYJI OpPraHMYECKUX BEUIeCTB, HAOIIOJEHNE U OMHCAHNUE IEMOHCTPAIIMOHHBIX OIBITOB 110
MPEBpAIllEHUIO OPraHMYeCKUX BEIIECTB NpU HarpeBaHuM (IUIaBJICHHE, OOYIJIMBaHUE W
TOpPEHHUE).

Yraesopopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHNA pAx. MeTaH M 3TaH — mpocTernImne
MPEJCTaBUTENIN ANKAHOB: (PU3WYECKHE W XMMHUYECKHE CBOMCTBA (peakiuH 3aMeleHHUs U
TOpPEHMS ), HAXO0XKAECHNUE B IPUPOJIE, TOTYyUEHHE U TPUMEHEHNE.



AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH PsAd. OTUIEH W TPONUJIIEH —
IIPOCTEHIINE IPEICTABUTENIN AJIKEHOB: (U3MYECKUE U XHMHUYECKHE CBOWCTBa (peakiuu
TUIPUPOBAHUs, TaJIOTEHUPOBAHUs, THIpaTallii, OKUCIICHUS U NOJUMEPHU3ALUH), TIOJTyUYEHUE
U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u meTmnOyTaauen-1,3: cTpoeHne, BAKHEUIIINEG XUMUYECKHE
CBOMCTBa (peakuus noauMepusanun). [lonrydeHne CHHTETHUECKOTO KaydyKa 1 PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, IOMOJIOTMUECKHH pAd. ALETWIEH —
MPOCTEUIINI TPEACTAaBUTENh AJKUHOB: COCTaB, CTPOCHHUE, (U3NYECKHE M XHMHUYECKHE
CBOMCTBA (peakLUuu rMAPUPOBAHNUS, FAIOTCHUPOBAHUS, IHIPATALlUH, TOPEHUS), TOJIyYeHHE U
IIPUMEHEHHE.

Apenbl. benson: cocras, crpoeHue, (pusnyeckre U XMMUYECKHE CBOWCTBA (pEeaKIUu
raJIOTEHUPOBAHNS M HUTPOBAHUS), MOJIyYEHUE U NpUMEHeHue. To/yon: cocmas, cmpoeHue,
Qusuyeckue u xumuueckue ce0UCmea (peakyuu 2ai02eHUposanus U HUMpPOSanUs), noayieHue
u npumenenue. TOKCUYHOCTb apeHOB. l'eHeTHdeckass CBA3b MEXAY YIVIEBOJOPOJaMH,
MPUHAIEKAITUMU K Pa3IM4YHbIM KJaccaM.

[TpupoaHble UCTOYHUKH YTIAeBOAOPOAOB. IIpupoaHbIii Ta3 M THOMyTHBIE HE(TSHBIC
ra3sl. Heptp u e€ mpoucxoxaenue. CrocoObl nepepaboTKu He(TH: MEperoHkKa, KPeKUHr
(TepMHUUECKH, KaTaIUTHUECKUil ), mupoau3. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U NPOAYKThI €ro NepepadboTKH.

DKcrepuMEeHTaJIbHbIE METO/Ibl U3yUEHHS BEIIECTB M UX MPEBpAIlCHU: O3HAKOMJICHUE
c oOpa3maMu IJjlacTMacc, KaydyykoB M pe3uHbl, Kojutekuuu «Hedptb» u  «Yromby,
MOJIEJIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOAOB W  TaJOr€HONPOU3BOJAHBIX, IPOBEICHUE
IPaKTUYECKON PabOThI: OJYyUEHUE ITUICHA U U3YUYEHUE €r0 CBOWCTB.

Pacuérnsle 3anaun.

Bbluuciienuss 1mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJ/IHOTO BEIIECTBA MJIM MPOJYKTa peaklUH MO W3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHON M 3TAaHOJN: CTpOEHHUE, (U3NYECKUe U
XMMHUYECKHE CBOMCTBA (peaklMi C aKTUBHBIMHM METaJlIaMH, TaJOr€HOBOJJOPOJIaMU, TOPEHUE),
IIpUMEHEHHE. BOMOpOIHbIE CBA3M MEXIYy MOJEKYJIaMH CHUPTOB. JIeHMCTBHE MeTaHOJA H
9TAHOJIa Ha OPTraHN3M 4YEJIOBEKA.

MHoroaToMHble CIHUPTHIL. DTUJICHIVIMKOJIb M TJIMLEPUH: CTpOeHue, (uznyeckue u
XMMHUYECKHE CBOWCTBA (B3aMMO/IEHCTBHE CO IIETOYHBIMU METAJIIaMHU, KaUeCTBEHHAsl peakLus
Ha MHOTOATOMHbIe cnupThl). JleiicTBue Ha opraHusM denoBeka. [IpuMmeHeHue riuuepuHa u
STHJICHTJIUKOJIS.

@deHo: CTpOEHUE MOJIEKYINbI, (PU3UYECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denona. [Ipumenenue genona.

Anpaeruabpl U xemonvli. Dopmanpierun, aneTanbAerwa: CTpoeHue, (pusudeckue u
XUMHUYECKHE CBOMCTBA (peaklUWU OKUCICHHUS U BOCCTAHOBJICHHS, KaUECTBEHHbIE PEaKIIUH),

MOJIy4YeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeAeNbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbUHAas U YKCycCHas
KHUCJIOTBI: CTpOeHUe, (PU3MYecKrue W XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME /I Kiacca
KHCIIOT, peakiusi 3Tepudukanum), noiydyeHue U npuMeHenue. CteapuHoBas U OJIEMHOBAs
KHCIIOTHl KaK TPEICTABUTENN BBICIIUX KApOOHOBBIX KHUCIOT. MbUIa KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.



Cnoxuble 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPONHM3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xupos. bruongoruueckas poib KUPOB.

VYrneBoapl: cocTaB, KiaccH(UKAIMS YIrIIEBOJAOB (MOHO-, TU- M TIOJUCAXapHUJbI).
['moko3a — mpocTedmii MOHOCaXapHl: OCOOCHHOCTH CTPOCHHS MOJIEKYINbI, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3ammojelicTBre ¢ Tuapokcuaom meau(ll), okuciaenne aMMuadHbIM
pactBopoM okcuga cepedpa(l), BoccTaHoBiieHHE, OpOXKEHUE TJIIOKO3bI), HAXOXKICHUE B
npupoje, IpuMeHeHue, Ouooruueckas poib. Porocunres. Opykroza Kak H30MeEp TIIFOKO3BI.

Kpaxman u wnemnono3a Kak nOpupojHble noaumepbl. CTpoeHHe Kpaxmaila u
uetono3el. dusnueckue M XMMHYECKHE CBOMCTBAa Kpaxmaia (TUIPOJIHN3, KauecTBEHHAas
peaxuus ¢ HOJI0M).

DKCIepUMEHTAIBHBIE METO/bl U3YUCHHUs BEUISCTB M MX IMPEBPAICHHIA: MPOBEIACHHE,
HaAOJII0OZICHNE W ONMKCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CHHPTOB, KaYECTBEHHBIC
peakIu OJHOATOMHBIX CIHUPTOB (OKHCIeHUE 3TaHoja okcuaoMm Mmemu(ll)), MHOTOATOMHBIX
cnupToB (B3aumojeiicTBrue rmnepuna ¢ ruapokcuaoMm meau(ll)), anpaernnoB (okuciaeHue
aMMUa4yHbIM pacTBopoM okcuaa cepeodpa(l) u rumpoxcumom wmeau(ll), B3aummoneiicrBue
KpaxMaja ¢ HOJOM), MPOBEACHUE MPAKTHUYECKOM padOThI: CBOIMCTBA pacTBOpa YKCYCHOU
KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbruuciienuss 1mo ypaBHEHHMIO XMMHYECKOM peakmuu (Macchl, 00béMa, KOJIMYecTBa
MCXOJ/IHOTO BEIIECTBA WJIM MPOJYKTa PEAKIHH MO HW3BECTHBIM Macce, 00BEMY, KOIMUYECTBY
OJTHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcoepkaliye OpraHn4eckie CoeIMHeHusI.

AMUHOKHCIOTHL Kak aMm@oTepHble OpraHuueckue coenuHeHus. @Ousnyeckne u
XUMUYECKHE CBONCTBA aMUHOKHUCIOT (Ha TpHUMEpe TIMIHMHA). buonormyeckoe 3HAYCHHUE
aMUHOKHCIOT. [lenTuab.

benku xak mpupoHbIe BEHICOKOMOIIEKYISIpHbIE coennHeHus. [lepBuunas, BTopudHas u
TPEeTUYHAsE CTPYKTypa OenxoB. XHMMHUYECKHE CBOWCTBa OEIKOB: THAPOJIH3, JEHATYpaIus,
KaueCTBEHHbIE PEAKIIMH Ha OENIKHU.

DKcrepuMeHTAIbHBIE METO/Ibl U3YYEeHHS BEUIECTB U MX MpeBpalleHuil: HabIoaeHe U
OMMCaHWE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OEeNKOB NpHU HArpeBaHUH, I[BETHHIC
peakiuu 6eIKoB.

BbicokoMo1eKyJIsIpHbIE COeTMHEHUs

OcHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYISPHBIX COSAMHEHUI: MOHOMED, MOTHMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPHU3alUU, CPEeaHsss MOoJeKynspHas macca. OCHOBHBIC
METOABl ~ CHHTE3a  BBICOKOMOJICKYJISIDHBIX  COCOUHEHHH  —  TOJIMMEpU3alUs |
TIOJTUKOH ICHCAITHSI.

DKCrepuMEHTAIbHBIE METO/IbI U3yUYEHHS BEIIECTB M UX MpPEBpallleHUu: 03HAKOMIICHUE
¢ o0pa3namMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanmusamus MeXnpeaMETHBIX CBA3€H IPU M3Y4YEHMHM OpraHudecko xmmuu B 10
KJIACCe OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHSTHIA,
TaK W TIOHSTHUMH, SIBJISIOIIUXCS CUCTEMHBIMU [JIS OTHAEIBHBIX MPEIMETOB ECTECTBEHHO-
HAYYHOTO IIHKIIA.

OOmrre ecTecTBEHHO-HAYYHbIC MOHSTHS: SBJICHHUE, HAYYHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccu(uKalus, MNePHUOINYHOCTh, HAOIIOJIEHUE, H3MEpEeHue,
HKCHEPUMEHT, MOJIECTUPOBAHHUE.



@dwusnka: marepus, JHEpPrus, Macca, aToM, J3JCKTPOH, MOJEKYJa, JHEPreTHUYCCKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PU3NICCKUE BETUUNHBI
Y CIMHUIBI UX U3MEPCHHUS.

Buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BeIeCTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MUHEpaIbI, TOPHBIE TOPOIBI, TIOJC3HBIC HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoNOrMA: NHILEBBIE TNPOIYKTHI, OCHOBBI PAIMOHAIBHOTO THTAaHUS, MOIOIIHUE
CpeACTBa, JEKApCTBEHHbIE M KOCMETHYECKUE IPEraparhl, MaTepUalbl U3 MUCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH.

IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIPAMMBI 110 XMMHUM HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJbTaTaM OCBOCHUS OOYYAOIIMMUCS
mporpaMM  cpeiHero oomero o0Opa3oBaHHS  (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM). HayuyHo-MeTo1n4YecKoi OCHOBOM [Tl pa3pabOTKU IJIAHUPYEMbIX Pe3yJIbTaToOB
OCBOEHUS MPOTrpamMM CpEIHEro oOIIero 0O0pa3oBaHUs SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN
MOJIXOI.

B cooTBeTCTBUU C CHCTEMHO-JEATEILHOCTHBIM MOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHUS NpeaMeTa «XHUMHs» Ha YpOBHE CpeaHero oluiero oOpa3oBaHUS
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIIUE:

OCO3HaHUE 00YYAIOIIMMHUCS POCCUMCKOMN IPakIaHCKOW MJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CaMOOIPEICICHHIO;

HaJIMYMe MOTHBALIUU K 00YYEHUIO;

LIEJICHANIPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TpaJAULIUN 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLINXCSl PYKOBOJICTBOBATHCS B CBOCH /€ATEIIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMHM, INPUCYIIMMHU LEJOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3oBaHUs;

HaJIMYue MPAaBOCO3HAHUS HKOJIOTMYECKON KYIbTYPhl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOMTb JKU3HEHHBIE IIJIaHBI.

JINYHOCTHBIE pE3yNbTAaThl OCBOCHMS MNpeAMeTa «XHUMHs» AOCTUTAOTCS B E€IUHCTBE
y4eOHOM M BOCHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U UJealaMHd POCCUICKOTo
IpaXJaHCKOro 0OIIecTBa, MPUHATHIMU B OOILIECTBE HOpPMamMHM M MpPaBUIAMHU IOBEJCHHS,
CMOCOOCTBYIOIIMMU ~ TIpoOIleccaM — CaMONO3HaHUsS, CaMOpa3BUTHUSI M HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS npeaMeTa «XUMHUS» OTpaXXaroT
c(OPMHPOBAHHOCTH OIBITA MMO3HABATEIBHON M MPAKTHUYECKOW NEATETbHOCTH O0YYarolIUXCs
0 peajn3aliy IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOro BOCIIUTAHMS

OCO3HaHHS OOy4aroImIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBa)KEHHUS K 3aKOHY Y MPAaBOIIOPSIKY;



MIPEJICTAaBICHHS] O COLMAIbHBIX HOPMaX U MpaBUjaX MEXINYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATEIHHOCTH IIPH CO3MaHUU YYEOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX U TIO3HABATENBHBIX 33/1a4, BBINOJHCHUU XHUMHYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTMKY W apryMEHTHI
JPYTUX TPU aHAJIW3€ PA3IMYHBIX BUJOB YI€OHOU NEATEIILHOCTH,

2) NaTPMOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY W HAyYHOMY HACIEAMIO OTE€YECTBEHHOI
XUMHH;

YBKEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHH M MPAKTUYCCKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAYKU €CTh PE3YJIbTAT JUIUTEIbHBIX HAOIIOACHHIA,
KPOMOT/IMBBIX KCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MPAKTHKOB;

MHTEpeca M IM03HABATEIbHBIX MOTHBOB B TIOJYYEHUH U TOCIEAYIOUIEM aHAIHU3e
WH(OPMAIIAHY O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OILICHMBAaTh CHUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHHBATh CBOE MOBEACHHME M MOCTYNKHU CBOUX TOBAPUIIEH C MO3HUIIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHHSA KYJILTYPHI 310POBbSI:

MOHMMAaHMs LEHHOCTEeW 370pOBOTO M Oe30macHOro obpasza >KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOMroIeHHsI TTpaBUiI 0€30MacHOro oOpalleHusl C BEIIeCTBaMU B OBITY, MTOBCEIHEBHOM
KU3HU U B TPYJIOBOU JIEATEIIHBHOCTH;

MOHVMAHHS TICHHOCTH MPABWJI HHIUBUIYATHHOTO M KOJJICKTUBHOTO O€30ITaCHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS MOCTEACTBUMA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocCiuTaHMSA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4€OHO-UCCIIEIOBATEIbCKON IeSTeNbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOHN U JPYTUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PENICHUHM NPAKTHYSCKHUX 3a/ad COIMATLHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUYEHHIO MPOQEeCccHil pa3nuyHOro poja, B TOM UHCIIe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMUHU;

YBaXCHHSI K TPYJTY, JIIOJSIM TPY/Ia U pe3yabTaTaM TPYJAOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWUBUIYATbHOW TPACKTOPHUH OOpPa30BaHUS,
Oyayuiet mpodeccun U peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C YU4ETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUHU, HHTEPECOB U OTPEOHOCTEH 00I11ecTBa;

6) 7K0JI0rMYeCKOro BOCIIMTAHMS:

IKOJIOTHUECKHA  IIeJIECOO0PAa3HOr0  OTHONICHWS K TPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMJIe;



NIOHMMaHMUs  I00aJbHOrO  XapakTepa  SKOJIOTMYECKMX  MpoOieM,  BIMSHUS
9KOHOMMYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOIHOM U COLIMAIBHOM Cpeabl;

OCO3HaHMA HEOOXOJAMMOCTH HCIIOJNB30BAaHMUS JOCTIDKEHUH XHMHUU ISl pEIIeHUs
BOIIPOCOB PallMOHAIBLHOIO IPUPOAOIIOJIB30BAHN;

AKTUBHOTO HEIPUTHS ACUCTBHN, IPUHOCAIIUX BPEI OKPYKAIOLIEH IPUPOIHOM Cpele,
YMEHUS IIPOrHO3UPOBATH HeOJIaronpusTHbIE JKOJIOTMYECKHE IIOCJIEZCTBUS
NpEANPUHUMAEMBIX JCHUCTBUN U IIPENOTBpALIaTh UX;

HaJU4Ms Pa3BUTOrO0 HKOJOTMYECKOIO MBILIUICHUS, YKOJOTMYECKOM KYJIbTYpBI, OIBITA
JEATEIIBHOCTH  JKOJIOTMYECKOM HAIPaBIEHHOCTH, YMEHHsS pPYKOBOACTBOBATHCSA HMHU B
[I03HABATEIbHOM, KOMMYHHMKATUBHOW M COLMAIBbHOM MpPaKTUKE, CIIOCOOHOCTH W YMEHHUs
aKTHUBHO MPOTHUBOCTOSTH UCOIOTUN XeMopoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

C()OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH;

MOHUMAaHUs CleUUM(UKU XUMHUM KaKk HayKH, OCO3HaHMsI €€ poiu B (OPMUPOBAHUU
pallMOHABPHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM IEIOCTHOTO MpPEACTaBIeHHUs 00
OKPY’KAIOIIEM MHpE KAaK O EAMHCTBE IPHUPOABI U YEIOBEKA, B IIO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U peleHUH IPoOIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

YOSKIAEHHOCTH B O0COOOM 3HAYMMOCTH XWMHU JIJISi COBPEMECHHOHN IHMBHJIM3ALNU: B €€
I'YMaHUCTHYECKON HANPaBICHHOCTH U Ba)KHOM POJIM B CO3/IJaHUU HOBOM 0a3bl MaTepHalibHON
KYJIBTYpbl, PELIEHUU TJI00albHBIX MPOOJIeM YCTOMYMBOIO Ppa3BUTUS YEIOBEYECTBA —
CBIPbEBOI, HHEPreTUUECKOM, NMILEBOW M SKOJIOTMYECKOH Oe30MacHOCTH, B Pa3BUTHUU
MEIULUHBI, 00ECIICYCHUH YCIOBHH YCIICIIHOTO TPYJa U AKOJOTHYECKH KOM(OPTHOW KHU3HU
KaXKIOro WieHa O0IIeCTBa;

€CTECTBECHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOJOB II03HAHU,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJIy4aeMble 3HAHMS
JUIs aHanu3a U OOBSCHEHMS SIBICHUN OKPYKAIOLIEro MHUpa U MPOUCXOAAIIUX B HEM
W3MEHEHUH, YMEHUs JelaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAyuyHbIX ()aKTOB U
MMEIOIIMXCA JaHHBIX C LEIbIO ITOIY4YEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO MCIONb30BaTh XMMUYECKHE 3HAHHS Ui pEeLIeHUs
po0JIeM B peasibHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MMO3HAHUIO U MCCIIEJOBATENBCKOM ACITEIBHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHHMIO HOBBIX 3HAaHUU [0 XMMHH B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPeOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3IMuHBIX cdepax mnpodeccuoHanbHON
NEeATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHUSI Y4eOHOro mpenMera «XUMHS» Ha YpOBHE
cpemHero o0Iero oopa3oBaHus BKIIOYAOT:

3HaYUMBIC JUJIs (DOPMHUPOBAHMSI MUPOBO33PEHUST 00YUAIOIINXCS MEXKIUCIUTUTMHAPHBIS
(MexXTpenMeTHbIe) OOIEeHAYYHbIE TOHATHS, OTPAKAIOIIUE IETOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U creun(uKy MeToJ0B MO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPTHUS, SBICHHUE, MPOIECC, CHUCTEMAa, HAay4YHBIA (aKT, MPUHIUI, THIIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIEI0BaHNE, HAOII0AEHUE, U3MEPEHHE, IKCIIEPUMEHT U
Jpyrue);

yYHUBEpCaJbHbIE  yueOHble  JCWCTBUS  (IIO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,
perynsTHBHbBIE), obOecreunBaone (opMupoBaHue (YHKIMOHATIBHOH TIPaMOTHOCTH U
COLMAJIbHOW KOMIIETEHIIUN 00yJaroIuXcs;

CIOCOOHOCTh ~ O0YYaroIMXCs HCIOJIb30BATH OCBOCHHBIE MEXAUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHbIE Y4eOHbIE JIEHCTBUS B IIO3HABATEIbHON U
COLIMAJIBHOM ITPAKTHKE.

MerampeqMeTHbIE pe3ysIbTaThl OTPAXKAIOT OBJIAZCHUE YHHMBEPCAIbHBIMU YUEOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

OgyajeHne YHHBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATH M AKTyaJIM3UpPOBAaTh MpPOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBars;

OIpeAEIATh LEIN JEATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl A€ATEILHOCTHU C IOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUI NPHUEMBI JIOTHUECKOTO MBIIUIEHUS — BBIACIATH
XapaKkTepHble MPU3HAKM TIOHATUH M YCTaHABIMBaThb WX B3aMMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHHS OT/ICIIbHBIX (DAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUHU ISl KIACCH(PHUKAIMK BEIIECTB M XHUMHUYECKHX
peaKIuii;

YCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMU SIBICHUAMY;

CTPOUTH JIOTMYECKHUE PpACCYXACHUSI (MHIYKTUBHBIE, NIEAyKTHBHBIE, IO AHAJIOTUH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M NPOTHBOpPEUHS B  pacCMaTpUBAEMbIX  SIBJICHMUSIX,
(opMyIMpPOBAThH BBIBOABI U 3aKJIFOUCHHUS;

IIPUMEHATh B IPOLECCE II03HAHUSA, HCIOJIb3YEMBIE B XUMHUU CHUMBOJIMYECKUE
(3HAKOBbIE) MOJENHU, IMPEOOpPa3OBbIBATh MOJIEIbHBIE MPEACTABICHUS — XMUMHUYECKUH 3HAK
(cuMBOJI) 3MeMeHTa, XUMHuYeckas (opmyrna, ypaBHEHHE XUMHYECKOM pEaKIUH — IpU
pelieHH Y4eOHBIX IO3HABATENBHBIX W MPAKTHMUECKUX 3a/]ad, NPUMEHATh Ha3BaHHBIE
MOJIETIbHBIE MTPEICTABIICHMS IJIS1 BBISIBICHUS XapaKTEPHBIX IPU3HAKOB N3Y4aE€MbIX BEILIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUM;

¢dbopMyIMpoBaTh LETM W 33JaYd UCCIIEAOBAHMs, HCIOIb30BaTh IOCTABIEHHBIE U
CaMOCTOSITENILHO C(OPMYIMpPOBAaHHBIE BOMPOCHl B KAaYECTBE MHCTPYMEHTAa IO3HAHUS H
OCHOBBI JJi1 (OPMHUPOBAaHUS THUIOTE3bl IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBbIX
CYKJICHUU;

BJIIETh HABBIKAMU CAMOCTOSATEIBHOTO IJIAHUPOBAaHUS W IPOBEICHUS YYECHHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTH yYMEHHUs HaOmogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (popMynrpoBaTh 0OOOLIEHUS U BBIBOJBI
OTHOCHUTEIIBHO JTOCTOBEPHOCTH pE3yJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN
OT4ET O MpoeTIaHHOH paboTe;

MpUOOpPETaTh OMNBIT YYEHHUUECKON HCCIIEOBATEIbCKON U MPOEKTHOW AEsITeNbHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pELICHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOJO0B IT03HAHUS.

3) paGora ¢ nngopmanmeii:



OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX HMHQOpMAUU (HAYYHO-TIOMYJSIpHAs
JuTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHeTa),
aHATM3UPOBaTh HMH(OPMAIMIO PA3IMYHBIX BHUJIOB M (OPM MPEICTABICHUS, KPUTHYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynpoBaTh 3aIPOChl U NPUMEHATH Pa3JIMYHbIE METOJIbI IPU MOUCKE U OTOOpe
uH(popMaluy, HeOOXOAUMOMH /IJIsl BBIMIOJTHEHUS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUIIA;

NpUOOPETaTh ONBIT UCHOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA
Y Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (opMy mpeacTaBieHUs UHGOpMaUU
(cxemsl, TpadUKH, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTHE);

UCIOJb30BAaTh HAYYHBIM S3bIK B KAayecTBE CpEICTBa Npu padoTe ¢ XUMHUYECKOH
uHpOpMalMel: MPUMEHSATh MEXIIpEeIMETHbIe ((pHU3MUecKue M MaTeMaTH4eCKHe) 3HAKU U
CUMBOJIBI, (HOpPMYJIIBI, a00OpEeBUATYPHI, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIIHOCTH.

OgJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM e CTBUSIMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl B XOJE IHallora H/WIU
JUCKYCCUU, BBICKA3bIBaTh WJIEH, (HOPMYIUPOBATh CBOU MPEJIOKEHHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEAJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MIPE3CHTAIIMEH PE3yIbTaTOB IMO3HABATEIHHOMN IEATEIIEHOCTH, MTOTyYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBINOJHEHHH XHMUYECKOTO
HKCIIEPUMEHTA, MPAKTHYECKOH padOThl MO HCCIEAOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peaMzanuu y4eOHOTrO MpoeKkTa U (OopMYIUPOBATH BBIBOABI IO pE3yIbTaTaM MPOBEIEHHBIX
WCCIICIOBAHHH ITyTEM COTIIACOBAHMSI ITO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

OgJaieHne YHUBEPCATBLHBIMH PeryJssTHBHBIMU e CTBUAMU:

CaMOCTOSITENILHO TIAHUPOBATh U OCYIIECTBIISITh CBOIO MO3HABATENBHYIO IS TEIBbHOCTD,
ornpezensis e€ 1eNu U 33a4i, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
MpeJyIaraeMblid ITOPUTM JACUCTBUH MPH BBITIOTHEHUH YU€OHBIX U HCCIIE0BATEIBCKHX 3a/1a4,
BbIOMpaTh HanOosiee A3P(HEeKTUBHBIN CIOCO0 UX PEIICHUS ¢ YYETOM MOJIyYE€HUS HOBBIX 3HAaHUI
O BEIIEeCTBAaX U XUMUYECKUX PEAKIIMSIX;

OCYILLECTBIISATH CAMOKOHTPOJIb CBOEH JESATETbHOCTM Ha OCHOBE CaMOaHalInW3a M|
CaMOOIICHKH.

HNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TIPEACTABICHUN O XHUMHYECKOM COCTaBJISIONIEH €CTECTBEHHO-
HAayYHOW KapTHUHBI MHpA, POJIM XWMHUU B MO3HAHWUU SBICHUH MPUPOJbI, B (OpMHpPOBAHUU
MBIIUJICHUS] U KYJIbTYpbl TUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM s
pEeIICHUA TMPAKTUYCCKUX 3adad4 U OSKOJOTMYCCKHU 00OCHOBAHHOTO OTHOIIEHUSA K CBOCMY
3/I0pOBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CUCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIArarolue
MOHATHST (XMMHUYECKHUU DJIEMEHT, aroM, OJJIGKTpOHHAas o000JIouka aToma, MOJeKyIa,
BAJIGHTHOCTh, OJEKTPOOTPHUIATEIHPHOCTh, XHUMHYECKasi CBS3b, CTPYKTypHas ¢opmyna



(pa3BépHyTass M COKpaméHHas), MOJIb, MOJISIpHAsT Macca, MOJIIPHBIH OOBEM, YriIepOIHBIN
cKesneT, (pyHKUMOHAJIbHAs TpyMNa, pajuKai, HU30MEpHs, U30MEpbl, TOMOJOTHYECKUN ps,
TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPO U a30TCOAEPIKALLUE COSIUHEHMSI, MOHOMED, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPHUH U 3aKOHBbI (Teopus
CTpoeHHsI opraHudeckux BemectB A. M. ByrnepoBa, 3aKkoH cOXpaHEHHS MaccChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B
OCHOBE TIOHUMaHUsI IPUIMHHOCTH M CUCTEMHOCTH XMMUYECKUX SIBIICHUH, (PaKTOIOTHYECKHE
CBEIEHUS O CBOWMCTBAX, COCTaBe, MOJYYECHHH M OE30MaCHOM HCIOJIb30BAHUHM BAKHEUIIMX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH J1eATEIbHOCTH YEJI0BEKa;

chOpPMUPOBAHHOCTh ~ YMEHUW  BBIABJISATH  XapaKTEepHbIE  MPHU3HAKA  MOHITHIA,
yCTaHaBJIMBATh MX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIINE MOHSATHUS MPU OMUCAHUU
COCTaBa, CTPOCHHUS U MIPEBPALLECHUI OPraHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUH UCIOIH30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEéHHON) ¢GOpMya OpPraHHMYECKUX
BEIIECTB M ypPaBHCHUN XUMHUYECKHUX PEAKIM, W3rOTaBIUBAaTh MOJCIU  MOJEKYI
OPraHWYECKUX BEIIECTB [UJIS WMIUTIOCTPALMA HMX XHUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHS;

chOpPMUPOBAHHOCTh ~ YMEHUH  YCTaHAaBIMBATh  MPUHAAJICIKHOCTh  M3YUEHHBIX
OpPTaHUYECKUX BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONPEACIEHHOMY KIAcCy/TpyIie
COEIMHEHU I (yraeBozmopopl, KHCIIOPOJL u a30TcoJepIKaIIne COEIMHEHMUS,
BBICOKOMOJICKYJISIPHBIE ~ COCAMHEHHUS), JaBaTh MM Ha3BaHHUS [0 CHUCTEMaTHYECKON
nomenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBHAIBHBIE Ha3BaHUS OTAEIbHBIX
OpPraHMYECKUX BELIECTB (3TUJICH, IPONMWIEH, alleTUIIEH, STUJICHIVIMKOIb, TJIMLIEPUH, (EeHOM,
dbopmanpaerua, aneTaibIeru], MypaBbUHAs KHCIOTAa, YKCYCHas KHCIIOTa, OJCHHOBAs
KHCIIOTa, CTEApUHOBAS KUCIIOTA, TIII0K03a, PPYyKTO3a, Kpaxmall, [eJUTI0103a, TJIULKH);

c(OpPMUPOBAHHOCTh YMEHHUS OMPENEISITh BUABl XMMHUECKON CBS3H B OPraHMYECKUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS NMPUMEHSTH MMOJOKEHUSI TEOPUU CTPOEHHUS OPTaHUYECKHUX
BemectB A. M. BytnepoBa uist 00bsICHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTb COCTaB, CTPOEHUE, (U3HUECKHE U
XUMUYECKUE CBOWCTBA THUIMHYHBIX MPEICTABUTENICH PA3JTMYHBIX KJIACCOB OPTaHHMYECKUX
BellecTB (MeTaH, 3TaH, ATHIIEH, MPOIWJIEH, aleTuieH, OyraaueH-1,3, metunOyraauen-1,3,
OEH30J1, METaHOJI, TAHOJ, STUJICHIJIMKOIb, TIHULEPHH, ()EHOI, alleTalbAeTHI, MypaBbUHAS U
YKCyCHasl ~ KHMCIIOTBI, IJIIOKO3a, Kpaxmal, LeJUIl0JIo3a, AaMHUHOYKCYCHas KHCIIOTa),
WJUTFOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIHii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX POpPMYI;

c(hOpPMUPOBAHHOCTh YMEHUSI XapaKTEpHU30BaThb HUCTOYHUKU YTIIEBOJOPOIHOTO CHIPHS
(HedTb, MPUPOAHBII ra3, yrojs), COCOOBl UX MEPepabOTKU U MPAKTHUUECKOE NMPUMEHEHUE
MIPOJYKTOB MEpepadboTKH;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOAWTH BBIUMCICHUS MO XMUMHUYECKUM YPaBHEHHUSIM
(Macchl, 00BEMa, KOIMYECTBA MCXOMAHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO0 U3BECTHBIM
Macce, 00bEMY, KOJTHYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UIIH MPOIYKTOB PEAKIINN);

c(hOPMUPOBAHHOCTh YMEHHUM BJIAJIETh CHCTEMOW 3HAaHUM OO0 OCHOBHBIX METO/ax
HAyYHOTO TO3HAHUS, HUCMOJb3YEeMbIX B XUMHUU TPU HU3YUYEHUU BEIIECTB U XHUMHUYECKHUX
SABIIGHUW (HAONIOJIEHHE, W3MEpEeHUe, OJKCIEPUMEHT, MOJICIUPOBAaHUE), HCIOIb30BaTh



CUCTEMHBIE XHMHYECKHE 3HAHUS I NPUHATHS PEIICHHH B KOHKPETHBIX JKHU3HEHHBIX
CUTYAalUsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOIOATH MTPaBUIIA TIOJIB30BAHUS XUMUIECKOU TIOCYIOM
u nabopaTopHBIM 000pyIOBaHMEM, a TakXKe IMpaBuia OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUH C UHCTPYKLMSIMH IO BBIITOJIHEHHUIO 1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh W BBIIOJIHATH XUMHUYECKHUNA SKCIIEPUMEHT
(npeBpallleHrsT OPraHUYECKUX BEIECTB MPU HArpEBaHUU, MOJYUYCHHUE STUJICHA U M3YyYCHHE
€ro CBOWCTB, Ka4eCTBEHHBIC PEAKI[MM OPTraHMYECKHX BEIIECTB, JEHATypalus OCIKOB IpH
HarpeBaHWM, LIBETHbIE peakuuu OEJIKOB) B COOTBETCTBHHM C MpaBUJIaAMH TEXHHUKHU
0e30MmacHOCTH Mpu OOpalleHHMH C BEIIeCTBAaMU M JIaOOpaTOPHBIM  00OpYyIOBaHHUEM,
MPEICTaBIATh PE3yJabTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢GopMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIUX peaKIuii U (OPMYyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHIM KPUTHUECKHU aHAIM3UPOBATh XMMHUUECKYIO0 HH(POPMAIIHIO,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (cpeacTBa MaccoBoil mHbopmanuu, HMHTepHeT u
JIPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COONIOAATh TpaBHJIA SKOJOTUYECKH IIEIECO00pa3HOTO
MOBEACHUS B OBITY M TPYJOBOW JAEATEIHLHOCTU B LIENSAX COXPAHEHHs] CBOETO 3/J0POBbS U
OKpY’Karollled MNPUPOJHON Cpelpl, OCO3HAaBaTh OMNACHOCTb BO3ACHCTBUS HA JKHUBBIC
OpraHu3Mbl ONPEACIEHHBIX OPraHMYECKHX BEIIECTB, MOHMMAas cMmbici nokazarens [1/IK,
MOSICHATh Ha TMpUMEpax CHocOObl YMEHBIICHHS W MPEJOTBPAIICHUS WX BPEIHOTO
BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

U1 00y4aroUIMXcs ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHSTh
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEICCTB U XUMHYCCKHUX SBJICHHIA,

JUI CIETBIX W CIIA0OBUISIIMX OOYYAIOUIMXCS: yMEHHE HCIIONb30BaTh peIbedHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyit.
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12

13

peaxiuu

ApeHbI:
OeH301 U
TOJYOIL.
ToxcnyHOCTh
apeHoB

I'eneTmueckas
CBSI3b
YTJIEBOJ0POI0
B,
MpUHAJIeKAI]
X K
Pa3IUYHBIM
Kjaccam

obecreyen
ne Excel
[Tapocrep

KHEBasA
MOACIIb

14

15

16

17

[IpuponHsie
UCTOYHUKU
YIJIEBOAOPOAO
B: IPUPOJIHBIN
ra3 u
HOITyTHBIE
He(TSIHBIC
ras3sl, HepTh U
HPOAYKTEI €€
nepepadoTKu
IIpuponusie
VCTOYHUKU
YIJIEBOAOPOAO
B: IPUPOJIHBIN
ra3 u
MOIYTHBIE
He(TSHbIE
rassl, HepTh U
MIPOIYKTHI €€
nepepadoTKu
Kontponbnas
pabota no
paszeny
«YTI1eBOAOPO
JTBI»

[Ipenenbusie
OJIHOATOMHBIE

[Tapoctep
JKHEBasA
MOJEJIb




CIIUPTHI:

METaHOJI U
3TaHOJ.
Bonopoanas
CBSI3b
MHoroaToMH [Tapoctep
18 BIC CITUPTBHI: JKHEBast
STUJICHTJIUKOJI MOZCIb
b Y TJIULEPUH
@enou: [Tapoctep
CTpPOCHHUE JKHEBast
MOJICKYJIBI, MOJCIIb
19  ¢dwumsuueckue u
XHMHYECKHE
CBOIICTBA,
MIPUMEHEHUE
Anbieruapl: IllapocTep
dbopMaibaeru KHEBas
20 nmwm MOJIEIb
alleTalIbJICTHI.
ArneToH
OIHOOCHOBHBI [ITapocTep
€ TIpeieTbHbIE JKHEBast
21 KapOOHOBBIC MOZEIb
KHCIIOTBI:
MypaBbUHAs U
YKCyCHast
[IpakTnueckas Jatuuk
pabota Ne 2. pH
«CBolicTBa Tecrep Ha
22 3IEKTPOIU
pacTBopa
N TBI
YKCYCHOM
KHUCJIOTBI»
CreapuHoBas JlaTauk
U OJIEUHOBAs pH
KHUCIIOTHI, KaK Tecrep Ha
3IEKTPOIU
23 mpencTaBUTElN
TBI
1 BBICIIIAX
KapOOHOBBIX
KHCJIOT
Mkina Kak Harank
24 pH

COJIX BBICIIHX

Tectep Ha




KapOOHOBBIX
KHUCIIOT, UX
MoloIIIee
JNEUCTBUE

AIEKTPONIH
THI

25

26

27

CrHoXHEIS
3(HUPHI KaK
MIPOU3BOTHBIC
KapOOHOBBIX
KHUCJIOT.
I'maponuz
CJIOKHBIX
3¢hupoB
Kupsr:
TUAPOIIU3,
IpUMEHEHHUE,
OHoJIoruyecKa
sl POJIb JKUPOB

Yrnepodsr:
COCTaB,
Kiaccudukai
Hsl.
Baxkueimne
MIPEACTABUTEN
U TIIFOKO03a,

bpykTO3a,
caxaposa

Jatauk
pH
Tectep Ha
3JIEKTPOIIHU
ThI

JlaTuuk
pH
TecTep Ha
3JIEKTPOJIU
ThI

JlaTuuk
pH
TecTep Ha
3JIEKTPOJIU
ThI

28

Kpaxman n
LEJUTI0JI03a
KaK
IPUPOJIHBIE
MOJIUMEPBI

29

KonTponbHas
pabora o
pazneny
«Kucnopoaco
JeprKarime
OpraHMYECKHE
COEIMHEHUS

30

AMUHEL;
METWJIAMUH U
AHUJINH

31

AMHUHOKHUCIIOT

Jatuuk




32

33

34

BI KaK
amQoTepHbIe
OpTaHHYECKUE
COEIMHEHMUS,
1704
OHOJIOTUYECKO
€ 3HaueHUE.
IlenTn bl

benkn xak
MIPUPOTHBIC
BBICOKOMOJIEK
VIISIPHBIE
COEIUHEHUS

OCHOBHBIE
MIOHSATHUS
XUMUH
BBICOKOMOJIEK
VIISIPHBIX
COCIUHCHHI

OCHOBHBIE
METOJIBI
CHHTE3a
BBICOKOMOJICK
VIISIPHBIX
COCTUHEHUH.
IInacTtmaccsr,

Kay4dyKH,
BOJIOKHA

pH
Tecrep Ha
AEKTPOIIH
ThI

Jatuuk
pH
Tecrep Ha
IEKTPOIIH
THI

JlaTuuk
Teria

JlaTuuk
Teria

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA
Pymsurtuc I'.E., ®enpaman ©.I". Xumus: Opran.xumust: yaeo.uig 10 ki

obmeoOpasoBar.yupexaenuii. - M.: [Ipocsemenue - 192 c.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

1. Marepuanst KM 8-11 kiacchr.

2. lloponbkun 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 mikoiapankoB@VideoTutorialsForSchool:

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

JleMOHCTpalOHHbIEe ONbITH M0 XuMuK §-11 (Buaeodansl CoBpeMeHHbIH I'yMHUUTAPHBIN
yHUBepcUTeT I'. MockBa. )
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 MPUIIOKEHHUE K YUSOHUKY.
4. JlemoHCcTpanMOHHBIE ONBITHI 1O XxuMuH 8-11 (Buaeodanst KHIT Jleskuna A.H.)

5. Xumus mpocro https://www.youtube.com/channel/UCRzZSz5JISfN6Bal64vqVCqg
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

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbI
(memoBepcum)
KonTpoabHasi padora Nel mo treme «Y11€BOI0POABI»

Bapuanrt 1
Yactpb A. TecToBbie 3a71aHUs ¢ BHIOOPOM OTBETA
1  Vkaxwure oOmryto hopmyiny apeHOB

1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6
2  VYkaxwure K Kakomy kiaccy otHocutes ¥YB ¢ dopmynoit CH3 — CH3
1) ankanoB 2) aTKEeHOB 3) adKUHOB 4) apeHoB

3 YkaxwuTe HazBaHHE U30Mepa Il BemecTBa, popmyna kotoporo CH2=CH-CH2-CH3
1) 2-meTunbyTeH-2 2) Oyten-2 3) Oyran 4) oytun-1

4 VYkaxuTe Ha3BaHUE roMoJjora Jiis nenraguena 1,3
1) 6yranuen-1,2 2) 6yraauen-1,3 3) mponanuen-1,2  4) nentagueH-1,2

5  Vkaxwure Ha3BaHHE BEUIECTBA, U1 KOTOPOTO XapaKTEpHA PEAKIIUS 3aMEIICHUS

1) 6yran 2) 6yren-1 3) 6ytun 4) 6yranuen-1,3
6  VYkaxwure Ha3BaHHE BEIIECTBA, /U KOTOPOTO XapaKTepHA PEaKLUs THAPUPOBAHHS
1) mpomnex 2) nponaH 3) aTan 4) 6yran
7 tNi, +H
Ykaxute Gpopmyny BemiectBa X B 1enouke npespamenuit CH4 — X — C2H6
1) CO2 2) C2H2 3) C3H8 4) C2H6

8  VkaxuTte, KaKylo peakiuio MPUMEHSIOT IJ1s noidydeHus Y B ¢ 6onee NIMHHON LENbIo
1) Bropua 2) Kyuepoa 3) 3aiineBa 4) MapKOBHHKOBA
9  Vkaxwure GOpMYIBI BEIIECTB, KOTOPHIE BCTYIAIOT B PEAKIUIO IPYT C IPYTOM
1) C2H4 u CH4 2) C3H8 u H2 3) C6H6 u H20 4) C2H4 u H2

10 Omnpegenute, CKOIBKO MOJICH YTIIEKUCIIOTO Ta3a 00pa3yeTcs MpH IMOJHOM CTOpaHUU METaHa

1) 1 monp 2) 2 Mo1Tb 3) 3 monb 4) 4 Mo
11 CxoJBKO JIUTPOB YIIIEKUCIIOTO ra3a o0pasyercs mpu cxuranuu 4,2 T mporeHa
1)3,36 n 2) 6,36 1 3)6,72 n 4)3,42 n
12 VYcraHOBHTE COOTBETCTBHE MEXy (DOPMYIIOH BEIIECTBA M KJIACCOM YTIIEBOAOPOJIOB, B

KOTOPOMY OHO IPUHAJICIKUT

®opmyna BemecTBa Kitace yrneBonoponos
A) C6H14 1) apensr

b) C6H12 2) amKaHbI

B) C6H6 3) aJIKUHBI

I') C6H10 4) ankeHsl

13

Yacre B. 3amanust co cBOOOIHLIM OTBETOM

YcTaHOBUTE COOTBETCTBHE MCXKAY NPUPOAHBIM NCTOYHHUKOM YIJIECBOAOPOJ0B U IMPOAYKTOM,
MOJTYYEHHBIM B PE3yJbTATE €ro MepepadoTKH: K KaXKI01 MMO3UIMH, 0003HaYeHHO! OyKBOH,
noA0epHUTe COOTBETCTBYIOLIYIO MO3UIIHIO, 0003HAUCHHYIO IU(POI

M cTouHMK yrieBogopoI0oB

[TponykT nepepaboTku

A) nonyTHbIN HEPTSIHOM Ta3

1) aMmmuauHas Bojsia

b) Hepth

2) yKCyCHasl KHCII0Ta

B) yronb

3) xepocuH

4) nponax

16

16

16

16

16

16

16

16

16

10

16

26

20



14 Tlepeuncnure 06JaCTH TPUMEHEHHUS aJTKCHOB
15 HanummuTe ypaBHEHUS XUMHUYECKUX PEAKIMHA ISl CIeTYIOIIMX MPEeBpaIeHUA
CH4 — CH3CIl — C2H6 — C2H5NO2. [aiiTe Ha3BaHUs IPOTYKTaM PEAKIIUH
Yacrs C. 3agaua
16 BriBenuTe MoneKyIsIpHYIO Gopmyny YB, MaccoBas 1o yriaepoaa, B KOTOPOM COCTABIISICT
83,3%. OTHOCcHTENbHAS ITIOTHOCTH [1aPOB 3TOT'0 BELLIECTBA 110 BOAOPOLY COCTABISAET 29
Kpurepun onenox

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

Yacts A. TecToBbie 3ajaHus C BLIOOPOM OTBETA
1  VYkaxwure obmyro GpopmyIy aqkeHOB

1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6
2  YxkaxuTe K Kakomy kiaccy otHocutcst YB ¢ dopmynoit CH3 — C = CH2

CH3
1) ankaHoB 2) aJIKeHOB 3) aJKUHOB 4) apeHoB
3  VYkaxuTe Ha3BaHHe U30Mepa ISl BeuecTBa, popmyna koroporo CH3 - C = C — CH3
1) neatun-2 2) 6yran 3) O6yren-2 4) 6ytun-1
4 VYkaxuTe Ha3BaHUE romosora Jyist Oyrana
1) 6yren 2) 6ytuH 3) nponan 4) nponexn
5  VYKaxuTe Ha3BaHHUE BEILECTBA, VISl KOTOPOI'O XapakTepHa peaklus 3aMeleHUs
1) rexcan 2) rekcen-1 3) rekcun-1 4) rekcaguen-1,3
6  VYkaxuTe Ha3BaHHE BEIECTBA, ISl KOTOPOTrO XapaKTepHa peaKkius THIPUPOBaAHUS
1) meTan 2) mpormnaH 3) mponieH 4) sTan
7 t, Pt+HCI

VYxkaxute Gpopmyny BemectBa X B nenouke npespamenuit C3H8§ — CH2=CH - CH3 — X
1) CH2CI-CHCI-CH3 2) CH3-CCI2-CH3 3) CH3-CHCI-CH3 4) CH2CI-CH2-
CH3

8 YKa)KI/ITe, COTJIaCHO KaKOMY IpaBUITy OCYHICCTBIACTCA MPUCOCANHCHUC I'aJIOFTCHOBOJOPOI0B

K HCCUMMCETPHUYHBIM aJIKCHAM

1) Bropua 2) KyuepoBa 3) aiineBa 4) MapKkoBHHKOBa

9  Vkaxurte GopMyIbl BEIECTB, KOTOPBIE BCTYNAIOT B PEAKLIUIO APYT C APYTOM
1) C3H8 u 02 2) C2H4 u CH4 3) C4AH10 u HC1 4) C2H6 u H20

10 Omnpenenute, CKOJBKO MOJIEH YITIEKUCIIOTO ra3a 00pa3yercs pH MOJIHOM CTOPaHUU 3TaHa
1) 1 monb 2) 2 MOb 3) 3 mouib 4) 4 monb

11 Ckonbko B rpaMMax MapoB BOJIbI 00pa3zyeTcs Mpu CKUraHuu 5,8 r OyraHa
or 2)15r 3)12r 4) 18

12 VYcraHoBHTE COOTBETCTBHE MEX1Y (DOPMYIIOH BEIIECTBA M KJIACCOM YTIICBOAOPOIOB, B
KOTOPOMY OHO IPUHAJUIEKUT

HasBanwue BemiectBa OOmast popmyna yrieBonopoaa
A) OytuH 1) CnH2n+2

b) menTan 2) CnH2n

B) 6enzon 3) CnH2n-2

') rekcen 4) CnH2n-6

20
66

46

16

16

16

16

16

16

16

16

16

10

20



13 YcTaHOBUTE COOTBETCTBUE MEXKITY OPTaHHMYECKHM BEIIECTBOM U €T0 MPHPOTHBIM
MCTOYHHUKOM HJTH CITOCOOOM MPOMBIIUICHHOTO TIOJTYYEHUS: K KaKI0W TO3HIINH,
0003HaUYCHHON OYKBOM, MMOJOEPUTE COOTBETCTBYIOIIYIO TTO3UIINIO, 0003HAYCHHYIO ITUDPOI

Oprannyeckoe BemecTBo | [IpupoIHBINH HCTOUHUK MU CIIOCO0 MOTyYSHHS

A) 6eH301 1) siByIsIETCSI OCHOBHBIM KOMIIOHEHTOM MPUPOHOTO Ta3a

b) atunen 2) B 3HAYUTENIbHBIX KOJIMYECTBAX 00pa3yeTcs MpU KPEeKUHTe
HeTH

B) meran 3) mosty4aroT TpuMepH3alren aleTuacHa
4) nosty4aroT U3 CUHTE3-ra3a

Yacrp b. 3amanusa co cBOOOIHBEIM OTBETOM

14 Tlepeunciure 00J1acTU IPUMEHEHHUSI AIKAHOB

15 Hamnumure ypaBHEHUS XUMHUYECKUX PEAKIUHN JJI CIACAYIOMUX MTPEBPAIICHHI
CaC2 — C2H2 — C6H6 — C6HSNO?2. JlaiiTe Ha3BaHUs NPOAYKTaM peaKLuu

Yactsp C. 3amaua

16 BeiBenute MoJeKyIsipHyIo popmyny ¥YB, MaccoBas 1oJis yriaepoaa U BOJAOPOa, B KOTOPOM
coctaBisitoT 81,82% u 18,18% . OTHOCUTENBHAS TUIOTHOCTH TAPOB 3TOTO BEIECTBA 10
BOJIOPOAY COCTABIISIET 2

Kpurepuu orneHok

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

Yacrs A. TecroBble 3ajaHus ¢ BBIOOPOM OTBETA
1  VYkaxwure obmyro GpopMyIry alKHHOB
1) CnH2n +2 2) CnH2n 3) CnH2n-2 4) CnH2n -6
2  VYxkaxwurte, K Kakomy kiaccy otHocutcs ¥YB ¢ hopmynoit COHS — CH3
1) ankaHoB 2) alKeHOB 3) aJIKMHOB 4) apeHoB
3 VYkaxkuTe Ha3BaHUE U30Mepa JuIsd BellecTsa, popmyna koroporo CH3 — CH - CH2 — CH3

CH3
1) Oyran 2) 2-MeTHIITPOTIaH 3) 3-MeTuineHTan  4) NEHTaH
4 VYkaxuTe Ha3BaHUE romoJora Juis OytuHa-1
1) 6ytun-2 2) neHTuH-2 3) nentun-1 4) rekcuH-2
5  VYkaxute Ha3BaHUE BEUIECTBA, UISI KOTOPOTO XapaKTepHa PEaKIHsl 3aMEIICHUS
1) rexcan 2) rekcen-1 3) rekcun-1 4) rexcanuen-1,3
6  YkaxuTe Ha3BaHUE BEILIECTBA, JUIsI KOTOPOI'O XapaKTepHa peaKiys MoJIuMepu3aliu
1) 6yraguen-1,3 2) 6yran 3) 6enzon 4) nuKIOoreKcaH

7 4+ HSO +HCI
VYkaxwute Gpopmyiny BemiectBa X B nenouke npespamieanii C2H50H—X—CH3-CH2Cl

1) C2H2 2) C2H4 3) C2H6 4) C3H6
8  VYkaxuTe Ha3BaHHWE PEaKIUU MPUCOCTUHEHUS K aIlleTHIICHY BOJIBI

1) Bropua 2) Kyuepona 3) 3aiiueBa 4) MapKoBHHMKOBa
9  Vkaxurte GopMyIbl BEIIECTB, KOTOPbIE BCTYMAIOT B PEAKLIUIO APYT C APYTrOM

1) C2H6 u HCI 2) C2H4 u CI2 3) C2H16 u H20 4) C6H6 u H20

10 Omnpenenure, CKOIBLKO MOJEH YIIIEKUCIOTO ra3a o0pa3yercs MpH MOJHOM CTOPAHUU dTEHA
1) 1 monb 2) 2 Monb 3) 3 monb 4) 4 Monb

20

20
66

46

16

10

16

10

10

16

16

10

16

16



11 CxonbKO JIUTPOB YIIIEKUCIIOTO Ta3a 00pa3yeTcs, IpHu CKUTAaHUU 6,8 T IeHTHHA
1)3,36n 2)11,2n 3)6,72 n 4)3,42 n

12 YcraHOBUTE COOTBETCTBUE MEXIY (POPMYIIOH BelecTBa M KJIACCOM YTIIEBOJIOPOJIOB, B
KOTOPOMY OHO IPUHAJIEKUT

HasBanwue BemecTa O6mas hopmMyIa yrieBo10poioB
A) 6yran 1) CnH2n+2

b) anerunen 2) CnH2n

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

') nporien 4) CnH2n-6

13 VYcraHoBUTE COOTBETCTBHE MEXKAY OPTaHUYECKUM BEIIECTBOM U CIIOCOOOM €ro
MIPOMBIIIJIEHHOTO MOJIYYEHUs: K KaKJ0U MO3UIUH, 0003HaYeHHOU OYKBOH, To0epuTe
COOTBETCTBYIOILYIO MO3UIIHNIO, 0003HAUECHHYIO LU(DpOit

Opranuyeckue BelecTBa Crnioco0pl nostyueHus

A) 6eH301 1) mony4aroT B mpoiecce noJiMMepu3aluu

b) atunen 2) moJIy4aroT MpH KpeKuHre HedTu

B) nonustunen 3) momy4aroT B polecce ByJIKaHU3AlMH KayayKa
4) moJsty4aroT py KOKCOBAaHUM KaMEHHOTI'O YIJIs

Yacrte b. 3aanus co cBOOOIHBIM OTBETOM

14 TIlepeunciaute 00acTH NPUMEHEHUS ATKUHOB

15 HanumuTe ypaBHEHHs] XUMUYECKUX PEAKIUH JIJIs CIEAYIOUINX MTPEBPALICHHI:
CH4 — C2H2 — C6H6 — C6HSCI. [laiiTe Ha3BaHUs TPOAYKTAM PEaKIIU

Yactp C. 3agaua

16 BeiBenute momnekynsapHyio dopmyny YB, MmaccoBas 1ost yriaepoaa u BOAOPOa B KOTOPOM
cocTaBiAroT 92,31% u 7,69% . OTHOCHUTENBHAS TUIOTHOCTD IMApOB 3TOr0 BELIECTBA 110
BOJIOPOAY cocTaBisieT 13

Kpurepun onenox

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

Yactb A. TecToBbI€ 3a71aHUS C BBIOOPOM OTBETA
1  Vkaxwure o0uyro Gpopmyiy aikaHOB

1) CnH2n +2 2) CnH2n 3) CnH2n-2 4) CnH2n -6

2  VYxaxwure, K kKakomy kiaccy otHocutes YB ¢ dopmyoit CH = C — CH3
1) ankaHoB 2) aKeHOB 3) aJKUHOB 4) apeHoB

3  VYkaxuTe Ha3BaHHE M30Mepa TS BemecTa, popmyna koroporo CH2 = CH - CH = CH2
1) 2-metunbyraaunen-1,3 2) oytun-1 3) Oyren-1  4) 6yran

4 VYkaxuTe Ha3BaHUE TOMOJIOTa JIJIs 2 METHIINPOIIaHa
1) 2-metunbyran  2) 2-metunOyren-1  3) mpoman 4) nponiexn

5  VYkaxuTe Ha3BaHHE BEIIECTBA, ISl KOTOPOTO XapaKTepHA PEaKIus THApaTaAluN
1) auerunen 2) 6yran 3) nonusTUIEH 4) nuknoOyTan

6  YkaxuTe Ha3BaHUE BEUIECTBA, UTsI KOTOPOTO XapaKTepHa PEaKIIHsl TPUCOCTUHEHNUS
1) meTan 2) mpormnaH 3) nponexn 4) stan

7 t, C akTHB.
VYkaxwute Gpopmyiy Beniecta X B nernouke npespamnieanit CH4 — C2H2 — X
1) C6H6 2) C5H14 3) C6HS5 — CH3 4) C6HI12

16

20

20

26
66

40

16

10

16

16

16

10

10



8  VYkaxwure, COrIacHO KaKOMy MPaBUIIY OCYIIECTBISETCS OTUIETNIEHUE TajJoreHOBOA0pOIa

1) Bropma 2) Kyuepona 3) 3aiineBa 4) MapKkOBHHKOBa

9  Vkaxurte (hopMyIbl BEIIECTB, KOTOPbIE BCTYNAIOT B PEAKLIUIO APYT C APYTOM
1) CH4 u H2 2) C6H6 m H20 3) C2H2 u H20 4) C2H6 u H20

10 Omnpenenute, CKOJBKO MOJICH YITIEKUCIIOTO ra3a 00pa3yercs MpH IMOJIHOM CTOPaHUU 3TUHA
1) 1 monb 2) 2 Monb 3) 3 mouib 4) 4 monb

11 CkonbKO JUTPOB KUCIOPOAA TOTPpEOyeTCs Ui C)KUranus 8,4 r rekceHa
1) 20,16 n 2)10,12 n 3)21,16 n 4)11,12 n

12 VYcraHoBuTe COOTBETCTBUE MEXY (POPMYIIOH BeleCTBa M KJIACCOM YIJIEBOIOPOJIOB, B
KOTOPOMY OHO NPUHAJIEKUT

®dopmyia BemecTsa Kitace yrnesonoponos
A) C5H12 1) apensr

b) C4H8 2) anKaHbl

B) C5H8 3) aJIKUHBI

I') C6H6 4) anKeHsl

13 VYcraHOBUTE COOTBETCTBHE MEXKTY OPTaHUICCKUM BEIIECTBOM H €TI0 MIPUPOTHBIM
HMCTOYHUKOM HIIA CIIOCOOOM TIPOMBIIIUICHHOTO TIOMYYCHHS: K KaXI0H TTO3HIIHH,
0003HaYeHHOM OYyKBOIi, MOAOEpPUTE COOTBETCTBYIONIYIO MO3UINIO, 0003HAUYCHHYIO IU(PPOit

HcTouHUK yrieBo10po10B [IpoaykT nepepaboTku
A) HE]TH 1) ammuauHas Boga

b) yrons 2) npormnax

B) nonyTHbIi HEPTSHOM Ta3 3) KepocuH

Yactb b. 3amanus co cBOOOAHBIM OTBETOM

14 Tlepeunciute 00J1aCTH IPUMEHEHHS ApSHOB

15 HanumuTe ypaBHEHHS] XUMUYECKUX PEAKIIUI JIJIs CTIEAYIONINX MTPEeBpaICHHI:
C2H50H — C2H4 — C2HS5CI — C4HI10. [laiiTe Ha3BaHUs TPOAYKTAM pPEaKIUU

Yacts C. 3agaua

16 BeiBenute MonekyispHyio hopmyny Y B, MaccoBas J0st yriiepoa u BOAOPOIa B KOTOPOM
coctaBisitoT 85,7% u 14,3% . OTHOCHUTENIbHAS TUIOTHOCTH MApOB ATOTO BEIIECTBA 1O
BOJIOPOAY COCTaBIISIET 28

Kpurepun oneHok

«5» - 21 — 27 6amnos (76 - 100%) «4» - 13 — 20 6amios (47 — 75%)

«3» -9 — 10 6amtos (34 — 46%) «2» MeHee 9 6amoB

16

16

16

16

20

26

20
66

40



Kpurepun oueHok
«5» - 21 — 27 6amnos (76 - 100%) «» - 13 — 20 6amoB (47 — 75%)
«3» - 9—10 6ayios (34 — 46%) «2» MeHee 9 6aioB



KonTpoabHasi padora no reme «Kuciiopoacoaepxamme opraHndeckue BelecTBa
eb: NpoBepUTH 3HAHUSA CBOMCTB KUCJIOPOACOAEPAKALIMX OPraHNYECKHUX BellecTB,
YMEHHE MIUCATH CXeMbI IIPeBPALLEHN I, pelIaTh 3a1a4H.

1) YcraHoBUTE COOTBETCTBUE MEXKIY Ha3BaHUEM coeuHeHus u popmyrnoit DOPMVYIJIA
HA3BAHUWE COEJUHEHHNA 1) C6HS OH A) 6yranon 2) C4H9 OH b) macnsanas
(6yranoBas) xkucnora 3) C4H9 COOH B) npomnanans 4) C2H5 COH I') denon 5)

C3H7 COOH

A b B r

2) Hanumure ypaBHEHUs PEAKIUii, C TOMOIIbIO KOTOPBIX MOKHO OCYILIECTBUTD CIIEIYIOIINE
npespauenus: C2H4 — C2HS CI — C2HS OH — CH3 COO C2HS5

3) Cxonpko anerara HaTpus noaydutcs u3 120 r ykcyCHOM KMCIIOTBI, €CIIU BBIXOJL
cocrasisieT 80%

4) Hanumure ypaBHEHUS PEAKIMi XUMHUYECKHX CBOMCTB YKCYCHON KHUCIOTBI

5) HanumuTe ypaBHEHHs peaknid:

CH3COH+H2=

CH3COH+Ag20=

OTBeThI
Ne 1. IlpaBunbHbIe OTBETHI Ha 13a1aHUs OLlEHUBaOTCA B 2 Oaiia, B cllyyae OJJHOM omuOKku
1 6ann, npu AByx ommuodkax 0 6ayos.

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. Hanncano ypasuenue peakuuu CH3COOH + NaOH = CH3COONa +H20 (unu
peakius ¢ HaTpuem 6o ¢ okcuaom HaTpusi) (1 6amn ) [TogcunTaHo KOTMYECTBO BEIIECTBA
yKCYCHOUM KUcnoThl: 2 Moiib ( 1 6amn ) [Togcuntan TeopuTHUUECKUI BBIXOJ alleTaTa HaTPHs:
164 rpamma ( 1 6ayun ) [Moacunran npakTudeckuit Beixo anerata Hatpust: 131,2 rpamma (1
6ai )

Ne 4,

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

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)
C2HS50H + CH3COOH = CH3COOC2HS5 + H20 ( 1 6amr)

Ne 5.

CH3 COH+H2=CH3 CH2OH (1 6amr)



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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