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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuétom Konnenuuu npenoaaBanus yaeOHOTo
npeameta «XuMus» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepannu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUMN
«Ctparerun pas3sutus Bocniutanus B Poccuiickoit @enepauun Ha nepuon a0 2025
roja» (Pacnopsikenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTebHON  OpraHU3allluM, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH ILEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOyUYaIOIIMXCS HA
yYpOBHE CpeHero o01ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COZIEP’KaHME U IIOCTPOCHHME KOTOPOrO ONPEACIICHBI B IPOrpaMMe IO XUMHH C
yaéToM crenupuKkd HayKd XUMUHW, €€ 3HA4YCHHUS B TO3HAHWW TMPUPOILI U B
MaTepuaibHON KM3HHU OOIECTBA, a TAaKXKE C y4ETOM OOLIUX LieJe U MPUHLHUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIMOHATIBHOTO HAYYHOTO MBIILJICHHUS, B
CO37laHUE LIEJIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
INPUPOABI U YeJIOBEKAa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O0 COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aAUMOCBSA3U MEKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHHS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjieHa Ha pelIeHue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKONW XUMUU (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYEeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBlIeHUH 0 CTpoeHUH BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BeIllecTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XAMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHmdeckKas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3UPYIOIIEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COJIEp/KaHMsI, UMEIOUIUMU KYJIbTYPOJIOTMYECKUI W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTH €€ 715 OTIOTHEHU S 3HAHUH,
pEeLIEHNs HHTEIJIEKTYabHBIX U DKCIIEPUMEHTAIbHBIX UCCIIEI0BATENBCKUX 3a/1a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsE TIOHUMaHus (UIoCOPCKUX HJeH, TaKUX Kak: MaTepuaibHOE EIUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MUpa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOECHHMEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEHICHUH SKOJOTHYECKUX MpobdiieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHHUS TMpeAMeTa MpeaycMaTpuBalOT (popmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBbCKOM JAEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHUHU
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEro OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeW HU3YyYCHHUS MpeIMETa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOJAXOJ K ONPEACICHUIO LEJNEH W3y4EeHUs
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpPOBAHHNE CUCTEMBI XUMUUYECKUX 3HAHUM KaK BaKHEHIIEH
COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE
KOTOPOH1 JIe’KaT KIII0UYEBbIe MOHITHS, (yHaMEHTaJbHbIE 3aKOHBI U
TEOPUHN XUMHUH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHE U TIOHUMAHUE
CYIIHOCTH JIOCTYIHBIX 0000IIIEHNI MUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHUEHN X Pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX
MO3HAHMS BEIIECTB M XUMUYECKUX PEAKINH, HEOOXOAUMBIX ISt
npuoOpeTeHusl yMEHUN OpUEHTUPOBATLCSA B MUPE BEILIECTB U
XUMUYECKUX SIBJICHUN, UMEIONIUX MECTO B MPUPOJIC, B IPAKTUUECKOUN U
MOBCETHEBHOM JKU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEIHHOCTHU, CBA3AHHBIX C
HAO0JIIOICHUEM U OOBSICHEHUEM XUMHUYECKOTO 3KCIIEPUMEHTA,
coOro/IeHneM TpaBuil 0€30MacHOr0 0OpaleHus ¢ BEIECTBAMHU.

Hapsiny ¢ atumMm, conepxkaTenibHas XapakTEepUCTHKA Elel U 3a1a4 U3ydyeHus
npeaMeTa B IporpaMMe 1o XMMUN YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMH B CHUCTEME cpeaHero obmiero oOpa3zoBanus. CeroaHs B
NPEenojaBaHuy XUMUH B OOJIbIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTHIECKOM
KOMIIOHEHTE  COJep)KaHusi OOydYeHHs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHOW OpraHu3alliy, BIAJICIONIET0 HE Ha0OpOM
3HaHWM, a (DYHKIHMOHAJIBLHOW TPaAaMOTHOCTHIO, TO €CTh CIOCOOAMH M YMEHUSMH
AKTUBHOTO IMOJYyYECHUS 3HAHUW U NPUMEHEHUS UX B PEATbHOM KU3HU JJI PEIICHUS
NpPaKTUYECKUX 3a]1a4.

B cBs131 ¢ 3THM Npy U3y4eHUHU peamMeTa « XUMUsD TOMUHUPYIOIIEE 3HaUYECHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajganTanys oOy4arIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSX, CBSI3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IU4YHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHMM XUMHH, a TAKXKe JJIsl OLICHKU C TO3ULHUA SKOJOTHYECKOMN
0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB Ha OPraHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHUH JJIsl TIOMCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NP IUIAHUPOBAHWUU U MPOBEIACHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
pPaLMOHATIBHOTO MPUPOAONOJIB30BAHUS, TTOMOTHEHHS] SHEPTeTUUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «EcTeCTBeHHO-HAyYHbBIC
IPEAMETBI.

Pemenue 3a1a4 3aHUMaeT B XUMHUYECKOM 00pa30BaHUU BaXKHOE MECTO, TaK Kak
ATO OJMH W3 MPHUEMOB OOyUYEHHS, MOCPEACTBOM KOTOpPOro obecreunBaercsa Oosee
riIy0OKO€ M MOJIHOE YCBOCHHE y4eOHOro Marepuaia 1o XuMuu. UToOsl HaydUThCs
XUMUH,  HW3YyYEHHE  TEOPETUYECKOro  Marepuaja  JOJDKHO  COYETaThCs
UCIIOJIb30BAHUEM  DPEIICHUS pPa3IW4yHBIX 3a7ady. B IIKOJbHOW MporpaMme
UCKIIFOUEHBI PACUETHBIE 33]1a4U B CTPYKTYPY YPOKa MO NPUYHHE HEJOCTATOUHOCTH
YacoOB HAa HW3YYEHHE JAHHOM TEMbI, YTO 3HAYUTEIBHO CHIDKAET y YydallUXcs
OpEACTaBICHUE O XHWMH3ME IMPOLECCOB, KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH,
MPUBOAUT K TOBEPXHOCTHBIM 3HAHHUSIM IMPU H3YYEHUH OPraHUYECKOW XHMUHU.
Pemenue 3amau conercTByeT KOHKPETU3AUUM U YIIPOUYHEHUIO 3HAHWM, Pa3BUBACT
HABBIKA CAMOCTOSITEIBHOW pPalOThl, CIYKUT 3aKPEIUICHUIO TMaMITH YyYalluXxcs
XUMHYECKUX 3aKOHOB, TECOPUUA W BAXKHEUIIMX IOHATHN. BreInomHeHue 3amgaq
pacmupsieT Kpyro3op Y4alluxcsl, IO3BOJISIET YCTAHABIMBATH CBSI3U MEXIY
SABJICHUSIMH, MEXIy MPUYMHON U CJEACTBUEM, PAa3BUBAET YMEHHE MBICIUTH
JIOTUYECKHU, BOCIUTHIBATh BOJIIO K MPEOJOJEHUIO TPYAHOCTEH. YMEHHE pelath
3a/1a4d SIBJIETCS OJHU U3 MOKAa3aTeIeHypOBHS Pa3BUTHS XUMUYECKOTO MbBIIUICHUS
y4Yamuxcs, TIIyOWHBI YCBOSHHSI MMM y4eOHOro matepuana.Pabouas mporpamma
paccunTana Ha 34 4acoB B roJi, 1 yac B HEJETIO.



COAEPKAHUE YYEBHOI'O IPEJMETA
Opranuyeckasi XMuMHUs: IPAKTUKYM

10 KVIACC

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHH

VYTrnepoaHelil CKeIeT OpraHnuYecKoi MOJIEKYJbl. KpaTHOCTh XMMHUUYECKOUW CBS3H.
OcoOEHHOCTh XMMHUYECKUX PEaKUUi OpraHuyeckux coeauHeHud. CTpyKTypHas
TEOpHUs] OPraHUYECKUX COEAUHEHWHA. XHMHYECKOE CTPOCHHE KakK IMOPSIIOK
COEMHEHNs AaTOMOB B MOJIEKYJE COTJJAaCHO UX BaJIEHTHOCTH. (OCHOBHBIE
NOJIOKEHNS TEOPUU XMMHUYECKOTO CTPOEHHUS OpPraHMYECKHX COeIWHEHH A. M.
ByrnepoBa. 3aBUCUMOCTH CBOMCTB BEILIECTB OT XUMHUYECKOTO CTPOECHHSI MOJIEKYJ.
N3zomepuss u  wu3omepnl. Kiaccudukanuss  OopraHM4ecKMX  COEJUHEHUH.
VYrneBogopoasl W UX  (QYHKIMOHATbHbIE Tpou3BojHble. [lonarue o
dbyHkuuonanpHoOM  rpynmne.  ['omonorus.  IlpuHmmnel  kinaccuduKanuu
OpraHWYecKUX coennHeHUH. CucrteMaTnueckas MEXAyHapoaHas HOMEHKIIATypa U
MPUHITUITBI 00pa30BaHUs Ha3BaHUIN OPraHUYECKUX COCIMHCHUH.

Oprannyeckasi XuMHUsl B pacieTHBIX 3a7a4ax

Omnpenenenue npocTeiiei GopMysabl OpraHMYECKOro BEIIECTBAa MO MAaCCOBBIM
noisiM - anemMeHToB.  OmpeneneHue MpocTeiiie  QopMylibl  OpraHUYEeCcKOro
BEIIECTBA MO MPOAYKTaM ero cropanus. OnpeneraeHue MOJEKYIIpHOH HOpMYIIbI
OpPraHMYeCKOro BEIIEeCTBA C UCIOJb30BAHUEM aOCOIIOTHOW WM OTHOCHTEIbHOMN
IUIOTHOCTH Ta30B. BBIUKCIIEHUS 1O YpaBHEHUIO XMMHUYECKOW pEAKUHUH (MAacchl,
00BEMa, KOJIMYECTBAa UCXOTHOTO BEIECTBA WU MPOAYKTa PEAKIINH 0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WU MPOAYKTOB
peaKiun).

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIMH B OPraHMYecKO XMMUU
Oxkucnurenu, BoccTaHOBUTENH. lIpoliecchl OKUCIEHUS UM BOCCTAHOBIICHMS.
OKHUCIHUTENBHO- BOCCTAHOBUTENIbHBIE PEAKIIMM B OpraHUYecKod XuUMUU. Metoj
ANEKTPOHHO-HOHHOTO OamaHca. [IpumeHeHume MeToda TMONYypeaKIUd s
omnpeseneHus Ko3pGHUIUEeHTOB B ypaBHeHUAX opranndeckux OBP.
Opranuyeckuii CHHTe3 B LEMOYKAX NPEBPALICHHMH OPraHUYECKHX BeLIeCTB
Knaccudpukanua nenouek npeBpamieHuid. llemoukun mno ¢opme: JIUHEHHBIE,
pa3BETBJIEHHbIC, HUKINYECKUE. L{enoukn onHOpOaHbBIE U pa3HOpoAHbIE. Llenoukn
OTKPBITBIE W TIOTYOTKPBITHIC, TONY3aKphIThIe M 3aKpbIThie. KoMOMHMpOBaHHBIC
nenoykd. OcCyIecTBIEHUWE OpPraHMYEeCKOro CHHTE3a IYTEM COCTAaBJICHUS
YpaBHEHHM MO IENOoYKe MpeBpaileHnii. XUMHUYECKHUE CBOMCTBA U CIIOCOOBI
MOJIYYEHHUs PA3JIUYHBIX KJIACCOB OPraHMYECKUX BellecTB (YriIeBOJOPOJIOB,



KHUCJIOPOJICOJIEPKAIIUX ¢ a30TCOACPXKAIIMX OPraHUYECKUX COCTUHEHHI) B
LETI0YKaX IIPEBPALLCHUN.

AHaJIMTHYECKHE 321244 B OPraHUYeCKOM XMMHUHU

KauecTBeHHbBIE peakliUM B OpraHUYECKOM XMMHUU. PacriozHaBaHuE OpraHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB C TOMOIIBIO KAYECTBEHHBIX peakunil. KauecTBeHHbIE
peakiuu Ha KpaTHbIE CBSI3M, HAa HaJW4YUME aTOMOB TajJoreHoB, Ha (¢EeHOJ, Ha
MHOT'0OATOMHBIE CITUPTHI, Ha aIbACTHAHYIO TPYNIY, Ha KApOOKCUIIbHYIO TPYIINY, Ha
KpaxMall, Ha aHWJIWUH, [IBETHBIC PEaKIIUU OEJTIKOB



IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3VYJIbTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJist
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CPEIHEro OOILEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHUMCKONW TpaxKJaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW M UICTOPUUECKUX TPaJUIINI 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCSI PYKOBOJCTBOBAaTHCA B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATENBHOW JCSTENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMU POCCHUICKOTO TPa)XIAHCKOTO OOIIECTBA, MPUHATHIMU B O0OIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBHON M TPAKTUYECKOW EATEIbHOCTH
OoOy4JarommXxcs M0 peaju3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NpEACTaBICHUS O COUMAJIbHBIX HOpPMax M NpaBUiIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHUBBI, HAMEpPEHUsI, JIOTUKY W
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBOXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTU TEOPUM M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMAIIMH O MEePEIOBBIX JTIOCTHKEHHUSIX COBPEMEHHON OTECUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOTO W Oe30macHoro obpasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH TMPaBUI HUHIAWBUAYAIBHOTO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3InyHOro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBaHus, Oyaymied mnpodeccuu M peanu3anui COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJI00AJTBHOTO XapakTepa HKOJOTHMUYECKUX TPOoOJeM, BIIHUSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JECUCTBUH, NPUHOCAIIUX BpEIl OKpYyKarolen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaNbHOM KYyJNbTYPBI, PEMICHUH TIOOATBHBIX MPOoOJIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METAIIPEAMETHDBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUSI y4eOHOro mpenMera «XUMHsS» Ha
YPOBHE CpEeAHET0 00111ero 00pa3oBaHMsl BKIIOYAIOT:

3HA4YUMBbIE IS dbopmupoBaHus MUPOBO33pEHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIIEHAYUYHbIE MOHSITHS, OTpakarollne
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, YHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpus, UCCIIeIOBaHNE, HAOIIOICHHE, H3MEPEHHE, SKCIIEPUMEHT U JPYyTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHcTBUs (MO3HABATEIbHbIE, KOMMYHUKAaTHUBHbIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YueOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHBIMH Nno3HaBaTeJIbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMHU LIEJISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU M KIAcCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 TO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHbTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO PAa3JIMYHbIX METOI0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMUYECKOU
uH(OopMalMel: MPUMEHSITh MeEXIpeAMeTHbIe (Pu3nuecKkue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbI B XOJ€ Uajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
Xo71e 00CyXIeHHsI 1 OOMEHa MHEHHUSAMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOPUTM JICHCTBHUIA TIpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

I[TPEJAMETHBIE PE3VJIbTATHI
10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XHMHS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIX XMMHU B TIO3HAHUU SIBJICHUN TTPUPOJIHI,
B (OpMHUPOBAaHUM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€ (QPYyHKIIMOHAIBLHOU



IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 370POBBIO U MPUPOJHOM Cpee;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIMIUE TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJICKTPOHHAs
000J104YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00bEM, YTIIEPOIHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINA, pPaauKal,
H30MEpHsi, U30MEPHI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPOI U
a30TCoJIep)KaIllUe COEIUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHUs] CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalnue B OCHOBE TMOHMMAaHUA NPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKHUX
SBICHUHN, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJB30BaHUN BAXKHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU EeSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABIIMBATh WX B3aMMOCBS3b, WCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TIPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPTaHUYECKUX COCTMHEHN;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XHMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEAeIEHHOMY
KJIAcCy/Tpymie COeANHEHUN (YriIeBOAOPObI, KHCIOPOJ U a30TCOAEpKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cuctematudeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (eHoNI, (opMabIeruy, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytiepoBa s 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;



c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYECKHUX BEIIeCTB (METaH, 3TaH, 3TUIICH, IPONWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
aneTaabJerua, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXIY HHUMU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN ra3, yroJib), COCOOBI UX NEPEPA0OTKU U MPAKTHUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINH);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SBJIICHUHN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TMPUHATHS pEUIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIUAMH TO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
ATUJICHA U U3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIICCTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
dKCIIepuMEHTa B (OpMEe 3amucCH YpaBHEHUH COOTBETCTBYIONIMX pEAKIHA U
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCT, ~ YMEHHW  COONIONATh  TpaBUja  DKOJOTHYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BellleCTB, MoHUMas cMmbica mnokazarens [1JIK, mosicHaTe Ha mpumepax crnocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CIEeNbIX M CIa0OBUIALIMX OOYyYalOUIUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
TeopeTnueckre OCHOBBI OPraHUYeCKO XUMHUH 6
Opranuyeckasi XMMUs B pacueTHbBIX 3a/1a4ax 8
3 OKHCANTENbHO-BOCCTAHOBUTEBHBIE PEAKITIHI 5
B OPraHU4eCKON XUMUHU
4 OprannyecKkuil CHHTE3 B IIEMOYKax 9
MIpEeBpAILLEHUI OPraHNYEeCKUX BEIIECTB
5 AHaJIUTUYECKHE 3a]]a4U B OPraHUYECKOM 5
XUMUHU
6 PezepBHOE Bpemsi. 1
OBLIEE KOJIMYECTBO YACOB I10 34 0 0

ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 Oco0eHHOCTH CTPOEHUS] OPraHUYECKUX 1
BEIIECTB
5 Oco0eHHOCTH U TUIBl OPraHUYECKUX 1
peaKuui.
3 N3omepus. MoaennpoBanue 1
OpraHUYECKUX MOJIEKYI
4 Knaccugukanus opranndeckux 1
COECIUHEHU.
5 Howmenknarypa opranndeckux 1
COECIUHEHUN.
5 Homenknarypa opraHn4eckux 1
COECIUHEHU.
YcraHnoBieHue npocreiiei GopmyIbl
7 OpPraHMYECKOT0 BEIIECTBA [0 MACCOBOU 1
JI0JI€ DJIEMEHTOB.
YcranoBnenue npocteiiei Gopmysb
8 OPraHMYECKOT0 BEIIECTBA [0 MACCOBOU 1
JI0JI€ DJIEMEHTOB.
YcranoBnenue npocteiiei Gopmysb
9 OpPraHMYECKOT0 BEIIECTBA [0 MACCOBOU 1

J0JIC JICMCHTOB.




10

YcranoBienue npocreiiei Gopmysbl
OpPraHUYeCKOro BEIECTBA M0 IIPOIyKTaM
CrOpaHus.

11

YcranoBiieHue npocteiieit popmysibt
OpPraHMYECKOT0 BEIIECTBA IO MPOyKTaM
CrOpaHusl.

12

VYcranoBiieHue npocreiieil Gpopmysbl
OpPraHMYECKOT0 BEIIECTBA 10 MPOIYKTaM
CrOpaHMsL.

13

Brruucinenus no YPaBHCHUIO
XUMHUYECKOHN peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIESCTBA UIH
NPOAYKTA PEAKIMU 10 U3BECTHBIM
Macce, 00bEMy, KOJIMYECTBY OJTHOTO W3
HCXOJHBIX BEIECTB WJIH MPOIyKTOB
peaKIum).

14

Brrauciienus o ypaBHEHUIO
XUMHUYECKOHN peakiuu (Macchl, 00bEéMa,
KOJIMYECTBA UCXOTHOTO BEIIECTBA UITH
MPOJYKTa PEAKIMH 110 U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3
MCXOJIHBIX BEIIECTB MJIH MTPOIYKTOB
pEeaKIuHm).

15

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
PCaKIuu B OpraHquCKOﬁ XHMHH.

16

MerToa 371eKTpOHHO-HOHHOTO OajlaHca
(MeTon moypeakuuii).




17

[Ipumenenne MeTo1a NOJIypeaKuil 1
omnpeneneHus K03(h(UIEHTOB B
ypaBHeHuUsx oprannyeckux OBP.

18

[Ipumenenune MeTo1a NOJypeaKuuil Ass
ompeneneHus K03(h(UIHECHTOB B
ypaBHeHuUsx oprannyeckux OBP.

19

[IpuMeHeHne MeToja MOJTypeaKkuyi 1
onpezeneHus: Ko3PpPUINEHTOB B
ypaBHeHUsAx oprannyeckux OBP.

20

Ankanbl. OcyllecTBIeHHE
OpPraHUYECcKOro CUHTE3a IyTeM
COCTaBJICHUSI YPAaBHEHUH 110 LEMIOYKE
MpeBpaIICHU I

21

AnkeHbl U ankaaueHsl. OCylecTBICHUE
OPraHUYeCKOTO CHUHTE3a MyTeM
COCTaBJICHUSI YPAaBHCHHM 110 LIETIOYKE
MpEeBpAILCHUH.

22

Ankunbl. OCylIeCTBICHUE
OpPraHUYECcKOro CUHTE3a IyTeM
COCTaBJICHUS YPABHEHU T10 IIETIOYKE
MpEeBpaICHUH.

23

ApeHLI. OCYH_ICCTBJ'ICHI/IC OPraHn4cCcKoro
CHUHTC3a ITYTCM COCTAaBJICHUA ypaBHeHI/Iﬁ
I10 OCIIOYKE npeBpameHI/Iﬁ.

24

Crniuptel ¥ ¢peHonbl. OcyliecTBiIeHNe
OpPraHMYECKOI0 CUHTE3a IIyTEM
COCTaBJICHUS YPABHEHUH I10 IIETIOYKE
IIpEBpalLICHUN.




25

Anbaeruibl ¥ KeToHbl. OCyIIeCTBICHUE
OpPraHMYECKOI0 CUHTE3a IIyTEM
COCTaBJICHUS YPAaBHEHUH I10 1IETI0YKE
IIpEBpALICHUN.

26

KapOoHOBBIC KUCIIOTHI M CJIOKHBIC
a¢upel. OCyIIECTBICHUE OPTaHHYECKOTO
CHUHTE3a ITyTEM COCTABJICHUS YPaBHCHUHN
10 LETMOYKE MPEBPALICHHUIN.

27

Amunbl. OcylecTBiIeHHE
OpPraHNYeCKOT0 CUHTE3a IyTeM
COCTaBJICHUS! YPAaBHEHUH IO IETI0YKe
MIpEBpAIICHU .

28

AMUHOKHUCIOTHL. OCYIIECTBICHUE
OpPraHNYeCKOro CHHTE3a IyTeM
COCTaBJICHUSI YPAaBHEHUI MO LIETIOYKE
MpEBpAILCHUH.

29

KauecTBeHHBIE peakinu B
OPraHUYECKON XUMHUHU

30

Pacno3naBsanue OpraHn4eCKuXx BEIICCTB
PAa3JIMYIHBIX KJIACCOB C IIOMOIIBIO
KauC€CTBCHHBIX pCaKHI/Iﬁ

31

Pacrnio3naBanue OPraHn4CcCKuX BCUICCTB
Pa3JIMYIHBIX KJIACCOB C IIOMOIIBIO
Ka4CCTBCHHBIX peaKI_lI/Iﬁ

32

Pacno3HnaBanue OPraHN4YCCKUX BCIICCTB
PA3JIMIHBIX KJIACCOB € MOMOIIBIO
Ka4C€CTBCHHBIX peaKHI/Iﬁ




Pacno3naBanue OpraHn4e€CKux BCIICCTB

33 Pa3TUYHBIX KJIACCOB C MOMOIIBIO 1
KauCCTBCHHBIX PCAKIINHN

34 PeszepBHOE BpeMs. 1

OB EE KOJIMYECTBO YACOB 110 34

INPOI'PAMME













