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BBEJAEHUE

[lepexon o0Opa3oBaTeNbHBIX OpraHu3aluii K padoTre 10 OOHOBJICHHOMY
benepaibHOMY rOCy1apCTBEHHOMY 00pa30BaTeIbHOMY CTaHJIapTy CPEIHEro OOIIEro
oopazoBanus (®I'OC COO, npamee — crangapr)! oOycioBua HEOOXOAMMOCTE
ONpEACNICHUs] TOAXOJI0OB K ONTHUMHU3AIMM TMPENoJaBaHusi Y4YEOHBIX TIPEIMETOB
B KOHTEKCTE HOBBIX MPUOPHUTETOB B IIEJIAX U 3aja4ax IEJIOCTHON CHUCTEMBI OOIIEro
oOpa3oBaHusi. B umncie 3TUX MpUOPUTETOB, B YaCTHOCTH, TIEPBOCTEIICHHOE 3HAYCHUE
npuobpena mpoOlieMa MpEACTaBICHUS Ielied CpeaHero oO0mero ooOpa3oBaHUs
B (popMaTe MIaHUPYEMbIX PE3YJIbTATOB 00 yUEHHUS, JOCTUKEHUE KOTOPBIX, KaK YKa3aHO
Bo ®I'OC COOQO, nomxHO oOecreunBaThCSI HAa OCHOBE TPEOOBAHMM K pe3yJbTaraMm
OCBOCHHUSI OCHOBHOM 00pa3oBaTeiIbHOU MpOrpaMMbl CPEAHEro oOIIero o0pa3oBaHus.
C MeToauyecKol TOUKHM 3pEHUsl peanusalusi dTOM npoOsieMbl B TMpernojaBaHUU
y4eOHBIX TMPEIMETOB TMPEANojaraer, IO CBOCH CyTH, TIOJY4CHHE OTBETOB
Ha TPAJWIMOHHO aKTyaJbHBIC BOIPOCHI O TOM, «YeMy y4uTh W Kak YIUTh?»,
«Kakne sneMeHThl Hay9YHBIX 3HAHWW W HAa KaKOM TEOPETHYECKOM YPOBHE TOJDKHBI
OBITh YCBOEGHBI OOy4aromuMucs?», «Kakue Merozbl, crmocoObl U MPUEMbI JOJKHBI
CIY)XHTh  LEJISIM  ONTUMM3AIMU  Tpollecca OOy4YeHHs]  COrJIacHO  OOIuM
MIPEJICTABIICHUSM O COBPEMEHHBIX MPUOPUTETAX B PA3BUTHH CPETHEro OOIIEro
o0pa3oBaHUs?»

B 3Tux ycrnoBusx npeaMeToM 0co00i BaXKHOCTH CTAHOBHUTCS Y€TKOE OCO3HAHHE
Y MIOHUMAaHKE CYLIECTBA BHECEHHBIX B CTAHAAPT U3MEHEHUI?, KACAIOIUXCS BOIIPOCOB
O Ha3HAYeHUW U creuuduke Q(OPMUPOBAHUS COJEPKAHUS YUEOHBIX IPEIMETOB
0a30BOro W yIJIyOJIGHHOIO YpPOBHEH KakK »3JIEMEHTOB CHUCTEMbI MPO(UIBLHOTO
oOpa3oBaHus Ha 3aBepmarorieit cryneHu kol (10—11 kimaccel), o neranm3anuu
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00Opa30BaTENbLHON IMPOrpamMMBbl
U IUIAHUPYEMBIM pe3yJIbTaTaM OCBOCHHUS YYEOHBIX MPEAMETOB, BBICTYMAIONUM
B KAauecTBE COJEpkKATEIbHOW W KPUTEPUAIBHOW OCHOBBI JJIsl ompeneneHus (popm
OpraHu3aluu Y4eOHOro MpoIecca, CIOCOOCTBYIOMIUX ONTUMU3AIUU OOYYCHUS

B IINIaHC pCaIn3allun LeJaeu U 3aaad O6HIGFO O6p330BaHI/I5L

! Ilpukas Munucrepcta obpasoanus U Hayku Poccuiickoit ®enepamum ot 17 mas 2012 r. Ned13
«O6 yrBepxkaeHUM (elepaTbHOr0 roCyJapcTBEHHOrO 00pa30BaTeNbHOIO CTaHIapTa CpeqHero oOIero
oOpazoBanus» (3aperncrprupoBad MuntocroM Poccun 7 utonst 2012 r. Ne 24480).
? Tlpuxa3 MunmcTepcTBa mpocBemenus Poccuiickoit ®enepammu or 12.08.2022 Ne 732 «O BHeceHMM
M3MEHEeHUH B (eiepanbHblil rOCYIapCTBEHHBIA 00pa30BaTeIbHbIA CTAHAAPT CPEAHEro 00IIero o0pa3oBaHus,
YTBEPXKICHHBIN puka3oM MunucrepcrBa o0Opa3oBanus 1 Hayku Poccuiickoit @eneparmu ot 17 mas 2012 1.
Ne 413» (3apeructpupoBan Muntocrom Poccun 12.09.2022 Ne 70034).
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OOcyxJieHue 3TUX BONPOCOB M OMNPEACIICHUE YCIOBUN IJIsl UX pean3aluu
B paMKax M3Yy4eHHs npeameTa « XuMus» yriyosneHHoro ypoBHs (10 kiacc) siBisieTcs
IJIaBHOW 3ajaueil MpejjiaraéMoro MeToaudeckoro mnocodus. OOpaiaeM BHUMaHUE
yyuTelled Ha TO, YTO BBINOJIHEHME JAaHHOM 3aJauM OCYILECTBIEHO Ha OCHOBE
METOJMYECKON MHTEPIpETallMl BHECEHHBIX B CTaHIApT W3MEHEHHM, O 4eM CKa3aHO
B (enepaiibHOM paboueil mporpamMMme CpeaHero oOmiero o0pa3oBaHUs MO XUMUHU
(yrnyOnennbii  ypoBeHb, misi 10-11 kmaccoB oOpa3oBaTelbHBIX OpraHu3alinii)
(mamee — OPII COO, mnporpamma), KOTOpas SBJISIETCS OJHUM U3 JTOKYMEHTOB,
BXOJSIIUX B CUCTEMY HMHCTPYKTUBHO-METOJMYECKOrO COIMPOBOXKJIEHHUS CTaHAapTa.
Meronuueckass HMHTEpIpeTalusi OCHOBHBIX UJeH OOHOBJIEHHOTO CTaHAapTa
o0ecrieymyia  BO3MOXHOCTh  PAaCCMOTPEHHUSI HUX CYIIHOCTH B  CONPSDKEHUH
co crienudukoit yaeOHOro npeamera « XuMus».

Tak, B 4aCTHOCTH, B IPOrpaMME OTMEUYEHO CIEAYIOIIEE:

1. YueOnslii npenMeTr « XuMUs» yTriIyOJIEeHHOTO YPOBHS 3aHUMAET BaXKHOE MECTO
B CHCTEME €CTEeCTBEHHO-HaydyHOTro oOpa3oBanus oOydarommxcs 10-11 xiaccos.
B coorBercTBUM ¢ koHuenTyalibHbIMUA ToJokeHUAMU PI'OC COO o HazHaueHUH
NpeIMETOB 0a30BOr0 MW YINIYOJIEHHOIO YPOBHEM OH HMEET HallpaBI€HHOCTh
Ha peaM3alyi0 MPEEMCTBEHHOCTU C TMOCIEAYIOIIMM TMOJYyYEHHUEM XUMHUYECKOIO
00pa3oBaHus B paMKaxX U3y4EHHs CIIEIIUAbHBIX €CTECTBEHHO-HAYYHBIX K XUMUYECKUX
JUCLHMIUIMH B By3aX M OpPraHU3aIlUsAX CPEAHEro MpodecCHOHATIbHOr0 00pa30oBaHMS.
B sroi cBsi3u u3ydeHue npeamera «XUMHS» OPUEHTUPOBAHO ITPEUMYIIECTBEHHO
Ha pacllupeHue M YrIyOJeHHe TEOPETHUYEeCKOH M MPAaKTHYECKOHW MOATOTOBKH
00 yJaroIImxCsl.

2. Ilpunuunel otOopa colaepXkaHUs M CTPYKTYpHOM OpraHM3aluy MpeaMeTa
«XuUMuUs» YIIIyOJEHHOTO YPOBHSI OMNpENEIeHbl, KaK 93TO MPUHATO B METOIUKE
NPEenoJaBaHusl XMMHH, HA OCHOBE CHCTEMHOIO IMOAXO0Ja K M3YyYEHUIO Marepuaia u
UCTOPUYECKH 0O0OOCHOBAHHOTO Pa3BUTHS 3HAHUM HA COOTBETCTBYIOIIUX TEOPETHUECKUX
ypoBHsX. Hapsiy ¢ 3TM npuHATO BO BHUMaHHUE 3HaYEHUE U TaKoro (hakTopa, Kak MECTO
U POJIb IAHHOT'O IIPEAMETA B CUCTEME CPETHET0 O0ILEro 00pa3oBaHMUsI.

3. B mporpamme oTmeueHo, 4TO B CTpyKType yueOHnoro miaaHa COO mpenmer
«XUMHUSA» YIIIYOJIEHHOTO YpPOBHS SIBJISIETCS. KOMIIOHEHTOM NpEIMETHOW 00J1acTu
«EcTecTBeHHO-Hay4YHble  MpPEAMETH»,  00sA3aTelNbHOE  HM3y4EHHE  KOTOPBIX
IpeayCcMOTPEHO Ha 6a30BOM JTMOO Ha yriyOJeHHOM ypoBHE. B paMkax ecTecTBeHHO-

HAYYHOTO NMPOUIISI XUMUSI, HApSAy C OMOJIOTHEeN, U3y4aeTcsl TaKKe Ha yriyOJIeHHOM
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ypoBHE. B CBsi3M C JaHHBIM OOCTOSITENILCTBOM IpU (HOPMHPOBAHUU COACPIKAHUS
MpeIMeTa YYTEeHbl OOINMe TOJOXKEHUs CTaHJgapTa O pa3Iuyusx Oa30BBIX W
yrIyOJIE€HHBIX KYPCOB.

DT0 03HaYaeT, yTo B CoiepKaHuu KypcoB «Oprannyeckas Xxumus» u «Oo1mas u
HEOPraHU4Y€eCKasi XMMHUS», KOTOPIE SABISIIOTCS COCTABIISIIOIIUMU MpeaAMETa «XUMHUSI»
yrJ1yOJICHHOTO YPOBHSI, COBOKYITHOCTh 3HAHUM M YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO OCBOEHUS IMPEIMETA, MOIy4aeT ONpeeICHHOE TEOPETUUECKOEe JOMOIHEHHE,
MO3BOJISIOIIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO 00NN 00BheM (haKTOJIOTUUECKOTO
Marepuasia. Tak, B 4YaCTHOCTH, MPU H3yYEHUU XUMUU Ha YriayOJIEeHHOM YpOBHE
o0ecrieyeHa BO3MOXKHOCTh OCBOCHHSI 3HAYUTEIBHOIO0 00beMa 3HAHUN O XUMUYECKUX
AJIEMEHTaX W CBOMCTBAX MX COCAUHEHUN HAa OCHOBE PACIIUPEHUS U YTrIyOJeHUs
MPEJICTABIICHUA O CTPOCHUHM BEIIECTBA, XMMHUUYECKOW CBS3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKIUid, pacCMaTPUBAEMBIX C TOYKH 3PEHHUSI YUCHUS O XUMUUYECKOU
KUHETUKE U TEPMOJIMHaAMUKe nporeccoB. [lokazaresneM MOBBIIEHUS] TEOPETUUECKOTO
YPOBHSI COJEpKaHUS YTIyOJICHHBIX KYPCOB, MO CPaBHEHUIO C 0A30BBIMHU, SIBJISIOTCS
TaKKe ciaenyromue (HakTopsl:

e u3yuenue [lepuoauueckoro 3akona u [lepuoguueckoi CuCTEMbl XUMUYECKUX
anemeHnToB JI. 1. MenneneeBa 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBO-MEXAHHUUECKUX
MPEACTABICHUSX O CTPOCHUH aTOMa;

® XUMUYECKAS CBS3h OOBIACHICTCS C TOYKU 3PCHUS SHEPTeTUUECKUX U3MECHECHHIM
npu ee 00pa30BaHUU U Pa3pyIIEHHWH, a TaKXKE C TOYKH 3PEHHUS MEXaHU3MOB €€
oOpa3oBaHus;

® U3y4yeHUE THUIIOB peaklMil JomnoiHseTcs (HOpPMHUPOBAHUEM MpEACTABICHUN
00 AIEKTPOXUMHUYECKUX TPOIECCaX U JICKTPOIM3E PACIUIABOB H PACTBOPOB BEIECTB;

® [IPU PACCMOTPEHUU BOIPOCOB O PEAKIIMOHHON CHOCOOHOCTH COEIMHEHHI
(B Kypce OpraHMyeckod XWMHH) 0C000€ BHHUMAHHME VJEISIETCS BOIPOCAM
00 2JEeKTpOHHBIX H3((deKTax, B3aUMHOM BJIUSHUM AaTOMOB B MOJIEKYJIaX U
0 MEXaHU3MaX PEeaKIluu;

® MpU HU3YYCHHHM TMpeaMeTa «XUMHUS» B paMKaX €CTECTBEHHO-HAYyYHOIO
npoduist (yriryOJIeHHBIN YPOBEHB) MPUOPUTETHAS POJIb OTBOJIUTCS 3HAHUSAM O COCTABE
Y CBOMCTBAX BELIECTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEMHEHUMN, TOCKOJIbKY 3TH
3HAHMS CIY’)KaT OCHOBOW JUISI PACCMOTPEHHSI CYIIHOCTH TMPOIECCOB (OTOCHUHTE3A,
JIBIXaHUs, YHEPTeTUIECKOTO OOMEHa B OpraHu3Me, MPOIIECCOB KPYrOBOPOTa BEIIECTB

¥ TIOTOKA SHEPruu B 6uocdepe, n3ydaeMbIX B Kypce OMOJIOTHH.



OTtmeruMm fanee, 4yTo (OPMUPOBAHME COJEPKAHUS JAPYTUX KOMIIOHEHTOB
npeamMera «XUMUS» YIIyOJEHHOTO YpOBHS — Ieled U 3ajJad ero HW3y4eHHs;
IUIAaHUPYEMBIX PpEe3YJIbTaTOB OCBOEHMSI OCHOBHOM 00pa3oBaTEbHOM MPOrpPaMMBbI;
dbopM, METOIOB M MPUEMOB OPraHU3alUU y4yeOHOro IMpolecca — OCYIIECTBIEHO
B IIPOIPaMMe€ TaK)K€ Ha OCHOBE METOIMYECKOM MHTEPIIPETALMHU CYLIHOCTH BHECEHHBIX
B CTaHJIapT U3MEeHEeHM. Tak, B YaCTHOCTH, B IPOrpaMMe OTMEUEHO, UTO LEIH U 3a/1a41
U3YUEHHUs TpeIMeTa OIMpeeeHbl ¢ y4eToM MpoOjeM, KacarolluXcsi COBPEMEHHOIO
COCTOSIHUSL M TEHIEHUMH pa3BUTHS CHUCTEMbl CpPEJHEro oOuIIero ooOpa3oBaHUS.
['maBHYIO CYTh 3THUX MPOOJIEM COCTABIISET:

® HaIpaBJIEHHOCTb IIpollecca OOy4YEeHUs Ha pa3BUTHE W CAMOPA3BUTHE
JMYHOCTH, HAa (POPMUPOBAHUE €€ UHTEIIEKTA U 001EeN KYIbTYpHI;

e OpUEHTalus Mpolecca 00y4eHUs U BOCIIMTAHUS Ha MOJArOTOBKY BBIITYCKHUKA
IIKOJIBI, BJIQJACIONIETO HE TMPOCTO HabopoM 3HaHWN, a (YHKIHOHATHHOU
IpaMOTHOCTBIO, T. €. CIOCOO0aMHU M YMEHUSAMM AKTHUBHOI'O IOJIyYE€HUS 3HAHUU, U
YMEHUSAMU TNPUMEHATHh 3HAHUS U1 PEIHICHHS NPAKTUYECKUX 337ad B PEAbHBIX
YKU3HEHHBIX CUTYaAIUsX;

® HEOOXONMMOCTh  OOECTHEeUEeHMs] YCIOBUW  JUIsl  peaju3allud  OJHOU
U3 BOXKHEUIINX (QYHKIMA y4eOHBIX MPEIMETOB — O0y4eHHE O0YYaIOIIMXCS YMEHUIO
YUUTBCS U MPOJIOJKATH CBOE 00pa30BaHUE CAMOCTOSITENBHO.

B ¢Bs131 ¢ 3TUM K YK CITy OCHOBHBIX LIEJIEN U 3a/1a4 U3YUYEHHUS IPEAMETA « XUMUD)
(yriiyOJsieHHBIH YpOBEHb) OTHECEHBI CIEAYIOIIHNE:

e (opMUpOBaHHE OCHOB XHMHUYECKOM HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKON JESATEIbHOCTH 4YEJIOBEKa M KAaK  OJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI;

e (opMUPOBAaHHE HHTEIUIEKTYAIbHO PAa3BUTOM JIMYHOCTH, (PYHKIIMOHAIBHO
IPaMOTHOM M TOTOBOM K CaMOOOpPa30BaHUIO, KOTOpOE HapAny ¢ (pOpMUPOBAHUEM
3HAaHMM OCHOB HAayKM XMMHUU U 3HAHUI O METOJaX W3Y4YEHUS BEIIECTB U XUMHUYECKUX
peaKuuid CTAaHOBHUTCS JOMUHUPYIOIIMM B COAEpKaHUU UENe H3y4eHUs XUMUU
Ha YIrayO0JeHHOM YypoBHE. TeM caMbIM IOBBIIIAETCS OPUEHTAlUs OOY4EHUS XUMHUU
Ha pEIICHHWE 3a/ay BOCHUTAHUS U COLUAIBHOIO pa3BUTHUS OOYyYAIOIIMXCA,
Ha (hOpMUPOBAHUE Y HUX OOIIEUHTEIUIEKTYaIbHbIX YMEHUMN, YMEHHH palliOHATU3auU
yueOHOro Tpyaa W OOOOIIEHHBIX  CIOCOOOB  JIEATEIBHOCTH, HMMEIOIINX

MEXIUCIUTIIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.



OauH W3 BaXXHEUIIMX KOMIIOHEHTOB MPOrPaMMBbI, 3aCiIyKHMBAIOIINI 0COOO0TO
BHUMAHUS U OCO3HAHMS, — INIAHUPYEMbIE PE3YJIbTAThl OCBOCHHS y4€OHOTO MIPeIMETa.
NMeHHO cojaepKaHHE€ JTOro KOMIIOHEHTA IIOJHOCTBIO OTBEYAET MPUHSATHIM
B oOHoBIeHHOM DPI'OC COO wu3MEHEHHSM OTHOCHTEIIBHO BEIYIIEro IpeaMera
CTaHapTU3aLUK 00pa30BaHUs — TPEOOBAHUSM K pe3ysibTaTaM OCBOCHHUs (peepaibHON
oOpa3oBaTenbHOM MporpaMmbl cpeanero oodmero obpaszoanus (DPOII COO).
[Io cBoeld cyTu mJaHUPYEMble pE3yJbTaTbl OCBOCHUS TMpeAMeTa «XUMHUS»
(yriyOJIeHHBIM YpOBEHB) SIBISIOTCS METOJUYECKONM HMHTEpIpeTalel Ienend ero
u3ydyeHusi. B cBoeil COBOKYNMHOCTH OHHU CIIY>KaT OPUEHTUPOM JJIsi TIOHMMAaHUs TOTO,
KaKUMU YMEHUSIMU (IEHCTBUAMHU — y4EOHBIMH, JTUYHOCTHBIMH, MO3HABATEIbHBIMU),
MPEJIOMIICHHBIMU 4epe3 chenuduky mnpeaMera «XUMHsD YriyOJeHHOrO YPOBHS,
JOJKHBI ~ OBJIAJIeTh OOydaromiecss B MPOIECCE OCBOCHHUS €ro COJEpiKaHMUs.
[TonTBepkACHUEM JAHHOTO TMIOJOKECHUS SIBISICTCS OnMucaHue (yHKITMOHAILHOTO

Ha3HAYCHUA INNIAHUPYCMBIX PC3YJIbTATOB.

lInanupyemvie pesynomamuol 0c80eHuUs npeomema « Xumusi»

e VTOUHSIIOT W  KOHKPETU3UPYIOT  00Ilee TMOHMMAHHUE  CYIIHOCTU
YCTAHOBJICHHBIX CTaHJAPTOM TPEOOBAaHUU K JIMYHOCTHBIM, METANPEIMETHBIM H
npeaMeTHbIM pe3yibTatam ocBoeHuss @OIT COO, netanu3upyroT COAEp:KaHUE ITUX
PE3YIbTATOB MPUMEHUTEIBHO K COACPIKAHUIO TIpeAMETa « XUMHUSY;

® XapaKTEPU3YIOT U OMKCHIBAIOT CIIOCOOBI JEHCTBUN C YUEOHBIM MAaTEPHAIOM,
OBJIJIEHNE KOTOPBIMH MTO3BOJIUT 00 YJArOIITMMCS YCIIEIITHO PeIaTh yaeOHbIe U yIeOHO-
MPAKTUYECKUE 33/1a41, OPUEHTUPOBAHHBIE HA MOJIydeHUE, MpeoOpa3oBaHue 3HAHUU U
MPUMEHEHUE UX B HOBBIX CUTYaIUAX;

® SBISIIOTCS COAEPIKATEIbHOW M KPUTEPUATBHONM OCHOBOHM ISl ONPEACIICHUS
Croco00B, METOAOB M IPUEMOB, CIOCOOCTBYIOIIMX TMOBBIIIEHUIO ONTUMU3AIUU
oOydyenus xumuu ¢ yderom tpedoBanuit ®I'OC COO k pe3ynbTaTaM OCBOCHUS
DOIT COO;

® BBICTYIAIOT B Kau€CTBE COJCPKATEIHHON OCHOBBI B CHUCTEME KOHTPOJIS U
OLICHKU 00pa3oBaTEeIbHbIX JOCTIKEHUN OOydarolmuxcs IO OCBOCHHUIO TMpeaMera
«XUMUD.

[Tpunsiteie B ooHOBIEHHOM PI'OC COO u3MeHeHus] B HAUOOJbIIEH CTENECHU
KOCHYJIMCh TIPEAMETHBIX PE3YJIbTaTOB, KOTOPhIC, COIVIACHO CTaHAApTy, BKIIOYAIOT

OCBOCHHBIC 06yanOHIHMHCH B XOJIC U3YUCHUA yqe6H0r0 npeaMeTa HAy9YHbIC 3HAHUS,
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YMEHHUS U CHOCOOBI IEWCTBUM, CIEHU(PUYHBIE JUIsI COOTBETCTBYIOLIEH MPEAMETHOU
obmnactu. B nporpamMme o xumu (yriryOJIeHHBIH ypOBEHb) IPEIMETHBIE PE3YIIbTATHI,
KaK yXe ObUIO CKa3aHO BBIIIE, METOJAUYECKH WHTEPIPETUPOBAHBI U IPEICTABICHBI
B ¢opmare 1mened  u3ydeHMs ~ mOpeaMmera. [ JaBHBIMH  OpUEHTHpPaMHU
JUTSL OIIPENIENIEHUS X COAEPIKATEIbHON XapaKTEPUCTUKH CITYKUJIN:

® JIOTMKA TIOCTpOeHMUsI KypcoB «Opranumdeckas xumus» u «OOwmas u
HEOpraHu4yecKasi XUMus» (YriayOJIeHHBIH YPOBCHB);

e creud@uKa MNPEIMETHOrO 3HAHMS, BBICTYMAIOUIAas]i B KAayeCTBE OCHOBBI
Ui (OPMHUPOBAHUS ONPEAEICHHOW COBOKYINHOCTH JEWCTBHM IO OCBOEHHUIO,
peo0pPa30BaHUIO U IPUMEHEHUIO 3HAHU;

® JIOTMKa OpraHu3aluy y4eOHOro mporecca o U3y4eHuIo mpeaMera.

B crpykType mpeaMeTHBIX pe3yJbTaToB HA YrIIyOJEHHOM YPOBHE BBIJCIICHBI:
cneurduueckue A oOIIed, HEOPraHWYECKOM M OpraHMYeCKOW XUMHUHU 3JIEMEHTHI
HAy4YHBIX 3HaHWM Oojiee BBICOKOrO, IO CpPaBHEHHIO C 0a30BBIMH KypcaMu,
TEOPETUYECKOr0 YpPOBHS M crenupuyeckue Uil npeamera «XuMus» ydeOHbIe
JIEMCTBUS KOMIUIEKCHOTO XapakTepa M0 OCBOECHUIO 3TUX 3HAHUM.

[IpenmeTHble pe3yabTaTbl Ha  YIUIYOJIEHHOM YpOBHE OPUEHTHPOBAHBI
IPEMMYILECTBEHHO Ha IMOJATOTOBKY OOYYaIOUIMXCS K MPOAOKEHHI0 0Opa3oBaHUS
B BY3aX U OpraHU3alUiX CPEeIHEro MpopecCHOHAIBHOrO0 0Opa30BaHMs, B Y4EOHBIX
IUTaHAX KOTOPBIX XUMHUS SIBISIETCSI OJHOW U3 IPUOPUTETHBIX TUCLHILIVH.

CrnenyomuM MO CBOEM 3HAYUMOCTH SIBIISIETCS BOMPOC O CYIIHOCTH (opwm,
METOJIOB M TMPUEMOB ONTHUMHU3ALMU Y4eOHOTO IMpoLecca, MOCPEACTBOM KOTOPBIX
BO3MOKHO 00€CIEUUTh YCIOBUA AJIS MPENOJaBaHUs XMMHUHU Ha YIIIyOJIEHHOM YpOBHE
¢ yueroMm TpeboBanuit ®I'OC COO k pesynabraram ocBoenuss GOIT COO.

Kak yxe oTmedanoch panee, nepexoja o0pa3oBaTeIbHBIX OpraHU3aluil K pabore
10 OOHOBJIEHHOMY CTaHAAapTy OOYCJIOBUJI HEOOXOAMMOCTb OIPENEICHUS MOAXOJI0B
K MpENoJaBaHUI YYEOHBIX MPEIMETOB B KOHTEKCTE HOBBIX IPUOPUTETOB
B IOHMMAHUU LeJeN U 3a7]ad B CUCTEME CPEIHEr0 0011ero oopa3oBaHMsL.

B cBs13u ¢ 3TUM BO3HHUKIIA HEOOXOIUMOCTh U3MEHEHUS! TPUOPUTETOB U B CAMOM
yuyeOHOM mporecce. B Hacrosiiiee BpeMsl CTaBUTCS 3ajada Mepexoja oT 00ydeHus
IIPEIMETHO-OPUEHTUPOBAHHOI'O, OCHOBHOW LIE€JBIO KOTOPOIO SBIISIETCS Iepeaada
COJIEP)KaHUsI KOHKPETHOM MpPEeIMETHOM 00acTh, K O0Yy4EHHI0, OPUEHTHPOBAHHOMY
Ha JIMYHOCTh YYEHHKa, Ha (POPMUPOBAHHUE €TI0 MOTHUBALMOHHON C(epbl, HE3aBUCUMO
OT CTWJISI MBILIJIEHUS U 001Iey4eOHbIX YMEHUN. DTO O3HAYAET, YTO C MO3UIIMHU TaHHON
3a/ja4u TPAJUIMOHHOE TMOHMUMaHue 00 ydeOHOM Tmpolecce Kak o (HOPMUPOBAHUH
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3HAHHUM, YMEHUN W HABBIKOB OOYYaIOLIMXCA CIEAYeT 3aMEHHUTh Oojiee aJleKBaTHBIM
IIPEICTABIIEHUEM O HEM KaK O IIPOLECCE YIPABIECHUS OCBOEHUEM Pa3IMYHBIMU BUAMU
y4eOHBIX JCHCTBHUIA.

Meronnueckass MHTEpHpETalus 3TOrO MOJOXKEHUS MOXKET CIYKUTh OCHOBOMU
JUTSI CIIEAYIOIINUX BbIBOJIOB:

e OBIaseHUE CHUCTEMOW 3HAHUM, BKIIOYAKOLIEH HAYYHBIE MOHATHS, TEOPUH U
3aKOHBI, OOBEKTHUBHBIE (aKThl, OOOOIIEHUS MHUPOBO33PEHUYECKOTO XapakKTepa,
CBEJICHUS O METOJaX IMO3HAaHUS HM3y4aeMbIX OOBEKTOB MPOUCXOAMUT NPH AKTUBHOM
MO3HABATEIbHOM EATEIbHOCTH, B YCIOBUAX HEMPEPHIBHOIO MOBBIILIEHUS €€ HAYYHOI'O
YPOBHSI, KOT/Ia YCIOXKHSETCS paboTa MBIIUICHUS, BO3pAcTaeT pOjib TBOPYECKOTO
BOOOpaxkeHUsl. VIMEHHO B 3TOM cly4ae W MIPOUCXOIUT pPa3BUTHE CIOCOOHOCTEH
obyuarouxcs. «4enoBek, ero MbIIUICHNE, 3HAHUSI, TPAKTHUYECKUE YMEHUS, XapaKTep,
OTHOILIEHUS (POPMUPYIOTCS TOMBKO B JEATEIHHOCTH, MPUYEM B JAEATEIHLHOCTH
AKTUBHOM U pa3HO0Opa3HON»L,

e Opranu3zanusi 00yueHHUs: Ha OCHOBE JESATEIbHOCTU 00ECIIEYMBAET MOTYyUECHHE
NPOYHBIX 3HAHWM, BIAJCHUE YYEOHBIMM JICUCTBHUSIMHU, KOTOPbIE ITOMOTAIOT
O0YYaIOIIMMCS YUUTBHCS YCIICIIHO, Pa3BUBAIOT UX CAMOCTOSITENIbHOCTh U CIOCOOHOCTh
K caMmoopranuzauuu. [loaTBepKaeHuEeM TOMY SBJISIETCS CJEAYIOLEeEe MHEHHUE
MICUXOJIOTOB. PAa3BUBAIOIINI MOTEHIIMAT UMEIOT HE CTOJIbKO CaMH 3HAHUS, CKOJIbKO
YMEHHUS, AUCTBUS, BUIBI IEATEIbHOCTH, C(POPMUPOBAHHBIEC HA UX OCHOBE.

e HeoOxonumbiM ycinoBueM 3(PQPEeKTUBHOCTH OOYyYEHMs, OPUEHTUPOBAHHOTO
Ha pa3BUTHE JIMYHOCTH, SBISIETCA AaKTHUBHM3aUWs INpoLEcca IO3HAHMS, KOTOpas
NPENONAraeT 03HAKOMIEHUE 00VHAIOUWUXC C ANCOPUMMAMU BANCHEUWUX YYUEOHbIX
oeticmsuil ¢ u3yuaemMvlM Mamepuailom.

Ha naHHbBIX BBIBOJIaX OCHOBBIBAIOTCS MpeIjlaraéMble B METOAMYECKOM TOCOOUU
MOAXOJbI K ONTUMM3AIMU TIpernojaBaHus opranudecko xumum (10 kiacc,
yrayOJIeHHBIN ypoBeHb) B cOOTBeTCTBUU ¢ BHeceHHBIMU BO DI'OC COO n3MeHeHUsIMU
B yactu «TpeOoBaHuil K pe3yapTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTenbHON

MIPOrPaMMBbD».

! TlpenonaBanue GU3NKH, pa3BUBAIOLIEE YUEHHKA: TOCOOUE [ yuuTes el U METOUCTOB: B 7 KH. / COCT. M 101
pen. 2. M. bpasepman. — M.: 2003 (O0y4enue, opueHTHpOBaHHOE Ha JUYHOCTH). KH. 4 ®@opmupoBanue
npakTuueckux ymenuit. Yacts 1. — M.: AIIK u [1PO, 2008, — 312 ¢.— C. 14.
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METOANUYECKHUE NOAXOAbI K OPI'AHU3ALIMU U3YUYEHUA
YYEBHOI'O HPEJIMETA «XUMMUS»
(10 KJIACC, YIJIYBJIEHHBI YPOBEHb)

ConepxkartesibHasi XapaKTePUCTHKA CIIOCO00B, METOL0B M NPHUEM OB,
CIOCOOCTBYIOIIUX ONTHUMM3ALUU 00y4eHUs XUMMHU (Yr/IyOJIeHHbIH YPOBEHb)

B KOHTeKcTe TpedoBanuii ®I'OC COO

CornacHo TOYKE 3peHUsl JUAAKTOB Y4EOHBIH MPEeaMET CleAyeT MOHUMATh Kak
«ILIEJIOCTHOCTD, BKJIKOYAKOUIYI0 HE TOJIBKO OCHOBBI COOTBETCTBYIOLEH HAYKH, HO U
KOMITOHEHTBI COJIEPKAHUS, (POPMHUPYIOIIHME TUIHOCTH 00ydaronierocs»’.

B mmpokoM MOHMMaHMM 3T KOMIIOHEHTHI COAEp)KAaHUS y4E€OHOIro Ipeamera
TPAKTYIOTCS KAaK COOTBETCTBYIOLIME CpPEICTBA OO0y4EHUsT — CHOCOObI, METOIbI U
MpUEMBbI, 00ECIICUMBAIONINE AKTHUBU3AIMIO TIporiecca oOydeHwus, 3PPEeKTUBHOCTH
YCBOEHMSI 0a30BBIX MPEAMETHBIX 3HAHUN, (POpMUpOBaHHE Yy OOY4YaIOIIUXCS OIbITA
IIO3HABATEIbHON JEATEIBbHOCTH, a TaK)KE HX BOCIHUTAaHWE W HHTEIUIEKTYaJIbHOE
pa3BUTHE.

KakuMu BO3MOMKHOCTSIMU [JIsl peajM3alliy STUX HAMpaBICHUN aKTHUBU3ALHUH
y4e0HOro Mpoliecca pacnojiaraet npeaMeT «XUMus», U3ydaeMblid Ha yriiyOJIeHHOM
ypOBHE?

IIpn ycBOEHMM CHCTEMBl XUMHMYECKHMX 3HAaHMM B TOW WM HMHOU Mepe
UCIIOJIB3YIOTCSl TPAKTUYECKN BCE WM3BECTHBIE MPUEMBI aKTUBH3ALUU MBICIUTEIbHON
JeATeNbHOCTH. B OCHOBE MHOIMX M3 HUX JIEKAT YHUBEpCAJIbHbIE y4€OHBIE IEHCTBUS:
cpasHenue, conocmasienue, cucmemamuzayus, 0000weHue, yCmaHnogienue aHano2uil
U NPUYUHHO-CIEOCMBEHHbIX C8A3€l, BblAGNIeHUe PA3ZHO00OPA3Usl NPUSHAKOS U3YUaeMblX
00vexkmog u np. (cMm. mpunoxenue 1). B cBowo ouepenp, comepaTelbHYI0 OCHOBY
OOJBIIMHCTBA U3 ITUX JEUCTBHI COCTABIISIIOT METOJOJIOTMYECKUE 3HAHUSA, KOTOPbIE
OPUEHTUPYIOT Y4YEOHBIM Npolecc Ha IUIAHOMEPHOE MPHOOIIEHUE OO0YYaArOIIMXCS
K Hay4HBIM METOJaM ITI03HAHMS M3y4aeMbIX BEIECTB U XMMUYECKUX PEAKLHUN U TEM
CaMbIM CIIOCOOCTBYIOT (POPMUPOBAHUIO Y HUX LIEHHOCTHOI'O OTHOILIEHUSI K HAYYHOMY

3HaHUIO, K TPYAYy YYEHBIX W HccienoBareine. «UTtoObl ydanmuMmcs HaydHUThCS

! [lenaroruka: yue6. mocobue 1isi CTYIEHTOB Mearorndeckux MHCTUTYToB / o pea. FO. K. Ba6anckoro. —
M.: IlpocBemenue, 1983.
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[I03HaBaTh, UM HYKHO IEPEKUTH U OCMBICIUTEL OOIIUE 3aKOHOMEPHOCTH HAYYHOIO
MMO3HAHUI .

[IpumeuarensHO, YTO JAaHHOE YTBEPXKIACHHUE CO3BYYHO C HEKOTOPHIMU
IUIAHUPYEMBIMH ~ PE3yJIbTaTaMH  OCBOCHHSI  COICp)KAHHUS TpenMera  «XHMUSD)
Ha YrIyOJIE€HHOM YpPOBHE, HAIIPUMEP C JUUHOCHHBLIMU, 8 YACMU YEeHHOCMU HAYYHO20
NO3HAaHUs, KOTOpPBIE  OTpaxarT CHOPMHUPOBAHHOCTh  €CMECMEeHHO-HAYYHOLL
epamomuocmu Kak BaXHOW COCTaBISIONIEH YacTH (DYHKIMOHAIBLHOW TPaMOTHOCTH
oOyuarouuxcs, GopMUpyeMOi PU U3YUEHUU XUMHUH: HOHUMAHUSL CYUHOCMU METOIOB
MO3HAHMSI, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiydyaeMble 3HAHUS IS aHaln3a M OOBSICHEHHsS SIBICHUN OKPY)KAIOIIEro MUpa U
MPOUCXOMAIINX B HEM HW3MEHEHUWH; yMeHus nelaTh OOOCHOBAaHHBIC 3aKIIOYEHUS
HAa OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX C [EIBIO0 MOTyYeHHUS TOCTOBEPHBIX
BBIBOJIOB, CHOCOOHOCHIU CAMOCMOAMENbHO WCIONIb30BaTh XUMHUYECKHE 3HAHUS
JUTSL peIIeHuUs IPOOJIEM B peaTbHBIX JKU3HEHHBIX CUTYaITHSX .

s Gonee mogpoOHOTO OOCYXKACHUS BOMPOCAa O BO3MOXHBIX HaIPaBICHUSIIX
aKTUBH3AIlMK Y4eOHOTO Tpoliecca MPU W3YyYEHWHW XUMHUW Ha YTIIyOJEHHOM ypOBHE
oOpatuMcsi K COJEp)KaTEeIbHOM XapaKTEePUCTUKE HEKOTOPhIX (OopM U CPENCTB
OOy4eHHs] — METOAOB M TPHUEMOB, KOTOPBHIC B METOAMKE MPEMOJaBaHUS XUMUU
CUHMTAIOTCSI 0CO00 3HAUUMBIMH.

Cpenyt METOAMYECKUX CPEJICTB, UCTIOIB3YEMBIX IPH O0YUCHUN XUMHH B IEIIAX
aKTUBM3AIlMU TIpOIlecca TO3HAHUWSA, BaXKHAs POJIb OTBEACHA TAKOMY TMPHEMY
(neficTBUIO), KaK Kaaccugukayus  BEUIECTB W XUMHYECKUX  PEaKIUH.
«Knaccudukanus (ot nar. classic — paspsa, kinace u facio — genaro, packiaabIBaio)
O3HAYaeT eAMHOOOPA3HOE PACTIPEEIICHNE SIBICHUA U OOBEKTOB 10 TPYIIIaM, KJIaccaM;
JIOTHYECKHUIA TIpYeM, OCHOBAHHBIN Ha JIOTUYECKOM JCJICHUH MOHATHs». Kak cpeacTBo
oOydeHmsi KiaccU(PUKAUS HEU3MEHHO SBISICTCS IMOCTOSHHBIM KOMIIOHCHTOM
y4eOHOro Tmpollecca Ha BCEX OJTamax IMpernojaBaHUs MpeaMera «XHMES» Kak
B OCHOBHO (8-9 kiacchl), Tak u B cpeaneit (10—11 kmaccsl) mkoute.

Tak, HampuMmep, TPH YCTAaHOBJICHWW CXOJICTBA W pa3jJUYMs B CBOWCTBAaX
M3Y4aeMbIX BEIIECTB, OT/ACJIBbHBIX XUMUYECKHX DJJIEMEHTOB, TPYMN 3JEMEHTOB,
B IMIPOLIECCE IMIO3HAHUS 3aKOHOMEPHOCTEW B HM3MEHEHWM HX CBOWCTB, a TaKkKe
NPUHITMIIOB  MOCTpoeHust llepuoandeckoil CHUCTEMBI XUMUYECKHX DJIEMEHTOB

. . MenaeneeBa MpakTUUECKU BCE TE€OpeTUUECKUE U (PaKTOJOTMYECKUE CBEICHUS

! O6mas merommka obydenus xumuu B mkone / P. T'. Usanosa, H. A. Topoaunosa, JI. FO. Jlo6poTus,
A. A. Kaeepuna u ap.; nox pen. P.I'. Banosoii. — M.: lIpoda, 2008. — C. 192.
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paccMaTpuBarOTCs MOCJEI0BATEIbHO U KIMEHHO Ha OCHOBE IMpUeMa KilacCU(UKAIUU.
Takolt moaxom K KiIaccH(PUKAMKM OOBEKTOB SIBISETCS COCTABHOM YacThIO
HAy4YHOI'0 METOJA MO3HAHUS, UCIIOJIB3YEMOI0 B €CTECTBO3HAHUM U B XUMHUH KaK €r0
YaCTH.

OTMeTHM TakXe, 4YTO MCIIOJIb30BaHHUE IpHUeMa KiIacCUu(PUKAIUU MPeIoaract
MOCJIC/IOBATEIbHOE  BBIMOJHEHUE JCHCTBUM, COCTaBISIONIMX OCHOBY YyueOHOMU
JEATENBHOCTA TPU YCBOEHUM PsAa HOBBIX MOHATUMW. B wyucne 3Tux IOelcTBUH,
B YACTHOCTH, TaKHWe, Kak: onpeoeieHue OOIMMUX U OTIUYUTEIBHBIX MPU3HAKOB
U3y4aeMbiXx OOBEKTOB HAa OCHOBE WX CpPaBHEHHWsS; 6bl00p  OCHOBAHULL
TUTsl KITacCu(UKaIu; oeleHue 00BEKTOB Ha KJIACCHI B COOTBETCTBUH C BHIOPAHHBIM
ocHoBaHueM. C(HOpMUPOBAHHOCTh Y 00YUaIOIINXCS TOTOBHOCTU K BBITTOJTHEHHUIO THX
JEUCTBUN CITOCOOCTBYET OCO3HAHUIO TOTO, YTO Klaccugukayusi Kaxk pe3yibmam
NO3HAHUSL CIYHCUM OCHOBOU OJI51 NOJIYUEeHUsL HOBO20 3HAHUAL.

Hakosern, BaHO MOJIBECTH 00Yy4arOIMMUXCSI K TOHUMAHUIO TOTO, YTO BIIAJICHUE
3HAHUSIMU O TPUHAJICKHOCTH BEIIECTBA K OMPEICICHHOMY KJIACCY XHMHUYECKOTO
3JEMEHTa, K TOMYy WIM HWHOMY Tiepuoay u rpynne Ilepuoamdeckoit
CUCTEMbl XUMUUYECKUX DJIEMEHTOB, XUMUUYECKOM peaKIuu — K OMNpeACICHHOMY
TUITy JIeJTaeT BO3MOKHBIM TpeJCKa3aHue U OOBSICHEHHE OCOOCHHOCTEH CBOWMCTB
HU3y4yaeMbIX OOBEKTOB M TMPOTHO3UPOBAHUE 3aKOHOMEPHOCTEM W3MEHEHUS ITUX
CBOMCTB.

VYcnemHoe oBiajieHWe 3HAHUSAMHU O CYIIHOCTHU NMpUeMa KiIacCU(UKAIIUM, KaK
METO/Ia TTO3HAHMS BEILIECTB M XUMHYECKUX PEaKLMH, MpeIrnosaracT akTuBHYIO paboTy
oOydJarommxcs ¢ ydeOHbIM MaTepuaioM. OCHOBHBIM CPEICTBOM JJII OpTraHU3aIiu
ATOM pabOTHI SIBISIOTCS YHPaKHEHUS W 3aJaHUs Pa3IMUYHOTO THINA M YpPOBHEH
CIIOKHOCTU. ['JTaBHOE HAa3HAYEHHE DTHX CPEICTB OOYYECHHSI COCTOMT B TOM, YTO OHU
CIy)KaT  COJAEpP)KATEJIbHOW OCHOBOM Uil  aKTyalIM3allud, 3aKpeIuieHUus U
COBEPIIICHCTBOBAHMS 3HAHUM, a Takxke I (POPMHUPOBAHUS COOTBETCTBYIOIIUX
YMEHUMN, TaKUX KaK YMEHUE O0ONOJHAMb UMEIOIIUECS 3HAHUS HOBBIMU CBEJCHUSIMH,
YCMaHaeIueams B3aUMOCBS3H MEXAY MOHATHAMH, IMIMPUYSCKUMHU (daKTaMH H
TEOPETUUECKUMU TPEICTABICHUSIMH, CUCMEMAMUUPOBAMb W3YYEHHBIM MaTeprall
U T. IL

Bbibop Tex uIM UWHBIX YHOpPaKHEHWH W 3aJaHuil OyoeT omnpenensiThbes
KOHKPETHBIMU IEISIMA KaXXJI0r0 YpoKa, ¢ Y4ETOM HHAUBUIYAIbHBIX OCOOCHHOCTEU

00y4arouMxcss U ypoBHs MX MOJATOTOBKM Ha JTaHHBIM MOMeHT. Uem pa3HooOpazHei
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OyayT 3agaHusi, TeM aKTHBHEE pPaOOTAET MBICIb M Jy4llle OCO3HAETCS 3HAYEHHUE
M3y4yaeMoro MaTepuania.

Takum oOpa3om, Ha OCHOBAaHWU CKa3aHHOTO BBIIIE MOXHO 3aKJIIOYUTH, YTO
KJaccuuKaims Kak CpeiCTBO OOy4eHHsS XMMHUU B TIOJHOM Mepe OpUEeHTHpOBaHa
Ha ONTUMH3AIMIO HM3YYCHHs] TMpeaMeTa Ha YriyOJIeHHOM YpPOBHE B KOHTEKCTE
peanmmzaruu TpedoBanuit ®I'OC COO k pesynbraram ocBoeHus: OII COO.

JpyrumMm BaXKHBIM METOJOM TIO3HAHUS TP OOYUYCHUHM XUMUH SIBISICTCS
Mooenuposanue XUMHUYECKUX TMPOLECCOB — «METOJ HCCIEIOBaHUs, IPU KOTOPOM
OOBEKT 3aMEIIAeTCsl NPYTUM OOBEKTOM, HAXOASIIMMCS B OTHOIICHHH IOAO00HS
K TIEPBOMY OOBEKTY» ™.

OcHOBaH  METOJ  TMO3HAHUS  BEIIECTB M  XUMHUYECKHX  IPOILECCOB
Ha WCIIOJIb30BAaHUU CHUMBOJIMYECKUX (3HAKOBBIX) MOJENbHBIX MPEACTABICHUA —
Mojieied, KaKOBBIMH SIBJISIFOTCSI XUMHUYECKUHN 3HAK (CMMBOJI 3JIEMEHTA), XUMUYECKas
dbopMyna W ypaBHEHHE XMMHUYECKOM peakuuu. OTU TPU 3HAKOBBIE MOJIEIH
npu OOy4eHHHM XMUMHUU HaXOASIT caMO€ IIMPOKOoe MpUMeHeHue. Tak, B 4acTHOCTH,
OHM COCTAaBJSIIOT OCHOBY COJepXaHUg aOCONIOTHOTrO OOJIBIIMHCTBA 3aJaHU
U YOPOKHEHWM, HCIONb3yeMBbIX Mpu  O0OOIIEHWHM, CUCTEMATHU3alMH U
MOBTOPEHUM H3YYEHHOI'0 Marepualia, a TaKXke B IPOLECCE TMOJYYEHHUSI HOBBIX
3HAHUIA?,

B cootBeTcTBUM ¢ TpeOOBaHUSIMHM CTaHAApTa K IJIAHUPYEMbIM pe3yjbTaTam
OCBOCHHSI COACpKaHUS TpeaMera «XUMUS» BBINOJHEHUE TaKUX 3aJaHuM
MpeanoiaraeT pazHooOpa3Hyl0 10 XapakTepy I[O3HABaTEIbHYIO JAEsITeIbHOCTh
oOyuaromuxcsa. Hanpumep, mnorpeOyercs BbIIOJIHUTh KOHKPETHOE JIEMCTBUE
1o npeoOpa30BaHUI0 TEKCTOBOM MHGOPMAIIMK O HA3BAHUSIX YYACTBYIOIIUX B PEaKIUU
BEIIECTB B 3HAKOBYIO MOJEIb XUMHYECKOTO MPOILIECCa, B KOTOPOM HCXOAHBIE U
MIOJTYYCHHBIE BEIECTBA JIOJDKHBI OBITH TIPEICTABICHBI B BUIE XUMHIECKUX GOpMYII, a
caM MpOLIECC — B BUJIE YPABHECHUS XUMHUYECKOM peakuuu. /[ mocTpoeHus Takou
3HAKOBOW MOJIEJH IpolLiecca 00 y4aroIUMCs OTPEO yIOTCS ONOPHBIE 3HAHUS O COCTABE,
CTPOCHUU U CBOWMCTBAX BEIIECTB, HA3BAHUS KOTOPBIX YKa3aHbI B YCIOBUU 33a/IaHUs, A
TaK)Xe 3HaHUS 00 OCOOCHHOCTSAX MPOTEKAHUS peaKIuil OMpeeIEHHOro Tuma. Takum

00pa3oM, caM IPOIIEeCC MOCTPOCHHUS 3HAKOBOW MOJEIH B TAHHOM CiTydae mpuoOpeTraer

! O6mas MeToMKa 06ydeHUs XUMHUH B mikosie / nox pen. P. I'. MBanoBoii. — M. : JIpoda, 2008. — C. 198.
2 Kagepuna A. A. O BocHUTATeNLHOM TIOTEHIMANE Y9eOHOTO TIpeamMeTa « Xumus // Xumus B mkone. — 2020, —
Ne 9. - C. 16-22.
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XapakTep «MBICIICHHOIO JKCIIEPUMEHTa». IIpEMepoM MOXKET CIYKHUTh CIEIYIOIICe
saganue’.

3aoanue 1

B npobupxy c¢ pacmeopom eaza X oobasunu pacmeop eewecmea Y.
B pezynomame peakyuu nabmooanu svinadenue ocaoka. M3 npeonosicennoco nepeuns
svibepume sewecmea X u Y, Komopvle MO2ym 6Cmynams 6 ONUCAHHYIO 8 VCI06UU
3a0aHUsL Pearyuio.

1) cynbdar kamus

2) aMMuaK

3) HUTpaT aTIOMUHHUS

4) XI0pOBOIOPOS

5) HHUTpaT HATPHS

Kommenmapuii x evinonnenuro 3aoanus

[Ipy BBIOJIHEHHH 3TOr0 3aJaHUs OOYYAIOIIMECS JOJDKHBI OCYIIECTBUTh
CIIEyIOIIMe NeUCTBUS: 1) IpoBeCTH aHaIu3 MH(OpMaUK, CoEpKallelcs B YCIOBUU
3aJ1aHMs, KOTOpas [0 CBOEN CYTH MPEACTABIIET CBEICHUS O ITPU3HAKAX IIPOTEKAIOIIEN
pEaKlMy U Ha3BaHUSX BEIIECTB, U3 YHCIA KOTOPBIX IPEICTOUT BHIOPATh HEU3BECTHHIE
BemecTBa X 1 Y; 2) akTyaJIM3upoBaTh (MPUMEHUTH) UMEIOIINECS 3HAHUS O CBOMCTBAX
BCEX IMPE/ICTABICHHBIX B 33JJaHUU BEIIECTB JJIA MOJyY€HUs] OTBETA HAa BOMPOC, KaKHe
U3 HUX MOT'YT BCTYIIUTh B OMMCAHHYIO PEAKIIMIO; 3) MpeoOpa30BaTh Ha3BaHUs BEIIECTB
B 3HAKOBBIE MOJETU — XUMHUYECKHEe (GOopMysbl; 4) MOIy4YUTh AONOJHUTEIbHBIC
CBEJCHHUS O CBOMCTBaxX YKAa3aHHbIX B 3aJaHWM BELIECTB HAa OCHOBAaHWUU JaHHBIX
Tabmmipl «PacTBOPUMOCTh KHCIIOT, OCHOBaHHWM, COJIEH B BOJE»; S5) YCTaHOBUTH
COOTBETCTBUE MEX]y YCIOBHEM 33JaHUSl U TOJYyYEHHBIMU JAHHBIMH O CBOMCTBax
BEIIECTB U HA OCHOBAHHUU ATOTO OCYIIECTBUTH BHIOOp HEM3BECTHHIX BemlecTB X U Y
U3 IPEJJIOKEHHOr O MepeyHs; 6) COCTABUTh YPABHEHUE XUMUYECKON PEAKIIMU MEXKTY
BbIOpaHHBIMU BEILLECTBAMHU, T. €. €€ 3HAKOBYIO MOJEJb, KOTOPAast CIYKUT HarjsAHbIM
HOJTBEPKICHUEM NPaBUIIBHOCTH CJIEIaHHOTO BBIOOpA.

OnucanHas MOCIENOBATEIBHOCTh JIEWCTBUM IIPU  BBIIOJHEHUHM 3aJaHUS
YKa3bIBAE€T HA TO, YTO OHO OPUEHTUPOBAHO HA MPOBEPKY JOCTHUKEHUS KOHKPETHOIO

MCTAIIPCAMCTHOI'O INIAHUPYCMOI'O pPE3yJjibTaTa OCBOCHHUA IIPCAMCTA «XUMU

' Kasepuna A. A., Monuanosa I'. H., Céupuodenkosa H. B., Cnacmuna M. I'. VI3 onibiTa pa3paboTku 3a1aHmit
MO0 OLICHKE €CTECTBEHHO-HAYYHOW IpaMOTHOCTH IIKOJBHUKOB Npu oOydenuu xumuu // Ilemarormueckue
nuzmepenus. — 2017. — Ne 2. — C. 91-96.
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(yriyOJIeHHBI YPOBEHB) 6 uacmu 061d0eHUsi OA308bIMU JIOSULECKUMU OeliCmMBUIMU,
KOTOPO€ OTPAKAET «YMEHHE MPUMEHATh B IMPOIECCE IO3HAHUSA HCIOIb3yEMbIC
B XUMHUU CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH, MpPeoOpa3oBbIBATh MOJICIbHBIC
MPEJICTABIICHUS — XMUMHUYECKHUU 3HAK (CMMBOJ) JJIEMEHTa, XUMUYeckas (opmya,
ypaBHEHUE XUMUYECKON pEaKIMK — MPH PEIICHUH TTO3HABATEIBHBIX M MPAKTUYECKUX
3a/lay, TMPUMEHSATH Ha3BaHHbIE MOJCIbHBIC TMPEACTABICHUS ISl BbIABJICHUS
XapaKTEPHBIX MPU3HAKOB U3Y4aEMbIX BEIIECTB U XMMUUECKUX peaKiuiin’.

Wtak, B 3aKil0y€HUE pa3roBopa O MOJIEIMPOBAHUMU KaK METOZAE MO3HaHUS,
UCIOJIb3YEMOM MPU 00YYE€HUU XUMUU, OTMETHM CIIETYIOIIIEE:

— Ccpelu cpelcTB 00y4eHHUs] — METOAOB, CIIOCOOOB U MPUEMOB, UCHOIb3YEMBIX
B yuyeOHOM mpeamere «XHUMHs» B IesIX AaKTUBH3AlMU TIpoliecca MO3HAHUSA,
MOJICTMPOBAHKUE 3aHUMAET OJHO M3 BEAYIIHUX MECT, TOTOMY YTO «HEMOCPE/ICTBEHHOE
HaOJIOICHHE MHUpPa BELIECTB HEBO3MOKHO. O CYIIHOCTH XMMHYECKUX SIBICHHA MBI
CYJIUM T10 KOCBEHHBIM JTAHHBIMY;

— «...opMupoBaHue y 0OyYaromMXcsi CIHOCOOHOCTH K MOJICIMPOBAHUIO
IPEICTABIIAETCSA BAXKHLIM HAlPABJICHUEM 00yUYEHHs TO3HAHUION 2,

Oco0oro BHUMaHUA pU 0O0YYEHUN XMMUH 3aCITYKUBAET TAKOW METO MO3HAHUS
BEUIECTB W MX XUMHUYECKHX TMPEBpAICHUH, KaK WIKOJIbHBII XUMUYECKUTl
Ikcnepumenm. Ero MOXHO TpPEACTaBUTh KaK «...CHEHUAIbHBIM 00Opa3oM
OpPraHU30BaHHBIM dbparmMeHT nporecca oOy4deHus, HaIpaBJICHHbBIN
HAa HEMOCPEACTBEHHOE TO3HAHHE OOBCKTOB XHMHU U Pa3BUTHE HABBIKOB
IPAKTUYECKOMN JEATEIBHOCTU 00yqaroIuXCsa»,

Ocobass posb, OTBOAMMAS IMKOJIHPHOMY XHUMHUYECKOMY OJKCIIEPUMEHTY,
oO0ycioBlieHa B 3HAUMUTENbHOM Mepe CHEHU(PHUKOM ero coiaepKaHus U
(GyHKIIMOHAIBHOTO Ha3HaueHUS. OH «IPOHU3BIBAET» JII0OO0M OOIIHIT METO T TO3HAHMUS,
UCIIONb3YEMbId TP OOYYEHUM XUMUHM, BBINIOIHSAS B KaXXJIOM OTACIBHOM Cllydae
0coOyr0 pojb TpU pEIIeHUH 00pa30BATENbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIINX
3a1a4 y4yeOHoro mpeaMera «XuMus». Tak, XUMUYECKUM JKCHEPUMEHT KaK OJIUH
U3 OCHOBHBIX METOJIOB IO3HAHUSI MPU OOYYEHWHM XHMMHH BBICTYNAET B y4eOHOM

mpolecce B KauecTBe: 1) MEepBOHAYAILHOTO MCTOYHMKA 3HAHUW O BEIIECTBE U

! ®enepanpHas pabouas mporpaMma CpeaHEro OOIIero o6pa3oBaHus. Xumus (YrJIyOIeHHBIH ypOBEHB).
Hms 10—11 xmaccoB 00pa3oBaTebHBIX OPTraHU3aAIHA.
2 O611as MeTOMKa 00y4eHNs XUMHUH B 1mKore / ox pea. P. T. Vipanosoii. — M. : JIpoda, 2008 c.— C. 168,
200.
% 3nomuuxoe D. I XuMmdecknii SKCIIEpUMEHT KaK CIelMaNbHBI MeToy 06ydenns // Ilepoe ceHTAOpS. —
2007. —Ne 24, —c. 18-25.
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XUMHMUYECKON peakuuu; 2) cpeactBa Uil (OPMHUPOBAHUS U COBEPIICHCTBOBAHUS
NPAaKTUYECKUX HABBIKOB IpU 0OpallleHUH C yueOHbIM 000pYI0BAaHUEM U BELIECTBAMY;
3) cpencrTBa st POPMUPOBAHUS U PA3BUTHUSL Y OOYYAIOIIUXCS UHmMepeca K XUMUH,
20MOBHOCMU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYILIECTBICHHUIO Y4EOHBIX
UCCIIEZIOBATEIbCKUX OMBITOB U MPOEKTOB, 6A308blX HAGLIKOG — HAOIIOATEIbHOCTH,
WHUILIMATUBBI, CTPEMJICHHsS K IIOMCKY HOBBIX 3HaHUW, K CaMOCTOSITEJIbHOMY
IIPOBEICHUIO ONBITOB IO PACIIO3HABAHMIO U MOJYYEHUIO BEMIECTB, M0 YCTAHOBIICHHUIO
UX CBOMCTB M OCOOCHHOCTEH MPOTEKaHUS XUMHUYECKUX pPeaKiinii; 4) B KaueCTBE OJHOM
u3 (opM KOHTpOJIA W OLEHKHM O0Opa3oBaTENbHBIX JOCTHKEHUN O0Oydarommxcs
B KOHTEKCTE TpeOOBaHMI cTaHgapTa K pe3ylibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMBI.

B nmpaktuke o0O0ydeHUsT XUMHUHU TPAIUIMOHHO BBIICISIOT XUMHUYECKUN
DKCIEPUMEHT JIEMOHCTPALMOHHBIN, OCYILIECTBISAEMBIM YUHUTENIEM, U YYCHUYECKHM,
BBINIOJTHAEMBI  OOy4aroNUMUCA.  YUYEHHYECKH  SKCIEPUMEHT  COCTaBJISIOT
7a00paTOpHbIE OMBITHI, MPAKTUYECKHUE PaOOThI, J1A0OpaTOpHbIA NpakTUKyM. llemnu,
3a/1a4d, COJNEPXKAHWE W TOPANOK BBINOIHEHUS XUMHUYECKOTO JSKCIEPUMEHTA,
MPOBOJIUMOTO B TOM WM UWHONM QopMe, ONpeAeNsItOTCS  COTJAaCHO  €ro
(G YHKUIHOHATBHOMY Ha3HAYEHUIO.

B cBowo ouepenb, OCOOCHHOCTH (PYHKIUA XHUMHUYECKOTO SKCIIEPUMEHTA
OIPEJIEINM C YUETOM BCEX MOJIOKEHNM, U3TI0KEHHBIX BBIILIE.

XUMHUYECKUN yYEHUYECKUM IKCTIEPUMEHT B MPOIIECCE MTO3HAHUS TTPH 00yIECHUHU
XAMUU BBITIONHSCT CIEAYIONINE BaxXHbIe QYHKIIUU: 1) no3nasamenvHyro, IOTOMY 4TO
OH Ba)KE€H /ISl yCBOEHUS 00 yJaIOIIMMUCS OCHOB XUMUU; 2) 80CHUMBIBAIOULYIO, TIOTOMY
YTO OH CHOCOOCTBYET (hOPMHUPOBAHHIO MHUPOBO33PEHUS IIKOJIHLHUKOB, Pa3BUTHIO HUX
MBIIUIEHUST W HHTEIUIEKTa; 3) pa3eusaiouiyio, TOCKOJIbKY OH CIIY>)KHT OCHOBOM
JUIS IPUOOPETEHHS M COBEPIICHCTBOBAHUS O0IICYyYeOHBIX U MPAKTHUECKUX YMEHUN U
HAaBBIKOB, [JI O3HAKOMJIEHMS OOYYArOIIMXCS C HAy4YHBIMH METOJAaMU IO3HAHUS,
UCIIO/Ib3YEMBIMU B XUMUH.

VYcenemHas peanu3anus Ha3BaHHBIX (DYHKUMHA YYEHHYECKOTO SKCIEpUMEHTa
BO MHOI'OM 3aBUCUT OT METOAMYECKH I'PaMOTHOM OpPraHMU3allMd BCEX OJTAIOB €r0
BBIMIOJIHEHUS, a TaKkKe OT OO0ecleueHusi YCIOBUN Uil LeJIeHAIPaBIEHHOrO
U TOCJIEN0BATEIbHOr0 (HPOPMUPOBAHUS Yy OOYYAIOIIMXCS MPAKTHUUECKUX YMEHHM U
HAaBBIKOB, KaK BAKHEHUIIIECH COCTABIIAIOIICH TJIAHUPYEMBIX MPEAMETHBIX PE3YJIbTATOB

OCBOCHUS MpeaMeTa «XuMus», oredaronux rpedoanusim @I'OC COO.
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OOpaTuM BHUMaHHE €€ Ha OAMH METOJANYECKUI NpUeM, KOTOPbI B METOJUKE
IPENO/aBaHusl XUMHMHU TaKXe€ OTHOCAT K YHCIy 0CO00 3HAYMMBIX KOMIIOHEHTOB
y4eOHOro mpouecca — 3TO peuileHue Xxumuyeckux 3aoau. lloaTBepxIeHHEM
3HaYUMOCTH JAHHOIO IpHeMa KakK cpeacTtBa OOYy4eHHs, CIIOCOOCTBYIOIIErO
aKTUBU3ALMU TIpolecca MO3HAHMUS, SIBJISIETCS OOIICTIPUHATOE B METOAMKE MHEHHE, UTO
Mepoi YCBOEHHUSI yueOHOro Marepuaia cieayeT CYUTaTh HE TOJBKO U JJa)Ke HE CTOIBKO
IIPOCTOE €r0 BBIYYHWBAaHUE, CKOJHKO YMEHHE HCIOJB30BaTh TMOJTYYCHHBIC 3HAHUS
IpU pEelIeHUH pa3uyHbIX 3anad. Crenyss 3TOMYy MHEHHUIO, oOpatumcsi K Oosee
HOJPOOHOMY PaCCMOTPEHUIO CYLIHOCTH M OCOOEHHOCTEHN pELIeHUs 3a/1a4 KaKk METO/1a
MO3HAHMSI, LIUPOKO UCIIOJIB3YyEMOT0 PU O0yYEHUU XUMHUHU.

1. Ilpexne Bcero OTMETHUM, 4YTO BKIIIOUEHUE METOAAa «pPEIICHUE 3a7au»
B Yy4eOHBII Mpoliecc MO3BOJSET peanu30BaTh TAaKUE JUAAKTUYECKUE IPUHLIMIIBL,
3aHUMAIOIIUE BAXKHOE MECTO B U3YyUCHHUH MPEeAMETa «XUMHSD», KaK:

— o0ecrieyeHne CO3HATEIbHOCTH OBJIAJICHUS OOYYalOIMMHUCI CHUCTEMOM
3HAaHWH, KOTOpas BKJIIOYACT OCHOBOIIOJIATAIOIINE TIOHSATHUS, TEOPHH, 3aKOHBI M
3aKOHOMEPHOCTH XUMUHU, Hay4yHbIEe 0000LIEHUSI U OOBEKTUBHBIE (PAKTHI;

— obecrieueHue YCIOBUN ISl TOCTHIKEHHUS TIOJHOTHI M MPOYHOCTH OCBOCHHSI
y4e0HOro MaTepuana;

— OCYILECTBJICHHE MPHUKIATHON HAMPABICHHOCTH O0YYCHHSI XUMUH.

2. Oco0yr0 3HaYUMOCTh Ji OOECHEYEeHHs] MPOYHOCTH OCBOEHHUSI YYEOHOIO
MaTepuana JaHHBIH METOJl HMMEeT IIOTOMY, YTO XHUMHUYECKHE 3a7aud, B CHIY
0COOEHHOCTEW CBOEro COACpKaHMsSI, MPEIyCMaTPUBAIOT IMPEXKIE BCEro MOHUMaHHUE
CYIIIHOCTH HM3Y4a€MbIX TEOPUHM M 3aKOHOB, 3HAHHWE CBOWCTB BEIIECTB M YCIOBHM
OpOTeKaHUs] peakUuid, a Takke CHOPMUPOBAHHOCTh MPAKTUYECKUX YMEHUU
COCTaBJISITh (POPMYJIBI BEIIECTB U YPABHEHUS XUMUYECKUX PEAKIIHA.

3. Pemenne 3amau Kak METOA TMO3HAHMS CIIOCOOCTBYET OCO3HAaHHOMY U
MPOYHOMY OCBOCHHIO yI4E€OHOr0 MaTepuraia eiie U MoToMY, YTO OBJaJIeHUE CUCTEMOI
XUMHMYECKUX 3HAHUM ITPU UX BBIMOJHEHUH MIPEIO0JIaracT akTUBHYIO IO3HABATEIbHYIO
JESATENIbHOCTh  O0OYYAIOIIUXCs, D3JEMEHTOM KOTOPOHM SBIAIOTCS Takue YydeOHbIE
NEUCTBUSI, KaK YmouHeHue U 3aKpenjieHue 6e0ywux MNOoHAmui O BEUIECTBE HU
XUMHUYECKON PEaKLUH, COBEPUICHCBO8AHUE YMEHUN TIO0 MPUMEHEHUIO MUMEIOIIMXCS
3HAHUMU.

4. Xumuueckue 3ajaud Kak CpeACTBO aKTHBHU3AlMU Ipoliecca OOydeHHs

MOOYXKJTatl0T 00YyJaIOUIUXCsl nO8MopsAms TPOUICHHBIA MaTepuan, OONOIHAMb €Tro
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HOBBIMH CBEJICHUSIMH U TI0-HOBOMY OCMbICIUBAMb, CIIOCOOCTBYSI TE€M CaMbIM
GbOpMUPOBAHUIO TIPEACTABJICHUM, HEOOXOIUMBIX [IJII OCO3HAHHOTO BOCHPUSITHS
MOCJIEAYIOIIETr0 MaTeprara.

YMeHne pemath XHMHUYECKHE 3a7add pa3BUBACTCS B TIpolecce OOYydCHHS.
Pa3BuTh 93TO yMEHHE MOXHO TONBKO OJHHM IIyTEM: HYXHO TIIOCTOSHHO,
CUCTEMaTHYECKH pemaTh 3a1aui. UTo Hy»KHO caenaTh JJis TOro, 4TOObl 00eCIeYuTh
chOpMUPOBAHHOCTH 3TOTO yMEHHUsI y oOyuarommxcs? Kakue 3HaHus 00 0COOEHHOCTSX
COJIEp)KaHUsI W  CIOCO0ax PEIICHWs XMUMHUYCECKWX 3aJad  JIOJDKHBI  CTaTh
TUI 00y4aronIuxcss OCHOBHBIMH? OTBETOM Ha 3TH BOIIPOCHI B OMPEAEICHHOW Mepe
MOTYT CITY>KUTb OOIIHE TTOJIOKEHHSI METOIMKH 00y4YeHUS PEIICHUIO 3a7a4, MPUHATOM
B IIPAKTHKE TMpenoaaBanus XUMUH. CyTh KOTOPBIX COCTOUT B CIIEYIOIIEM:

— BCE pacyeTHBIE 3aJa4d M0 XUMHH MOXXHO DPa3leiuTh Ha JIBE OCHOBHBIE
TPYIIIBL: PACYETHI IO XUMUYECKUM (POpMyJIaM U pacueThl IO YPAaBHEHHUSIM XUMUYECKUX
peakIii, MpH OTOM YCJIOBHS M COAEpKaHWE 3a7ad MOTyT OBITh OYCHb
pa3Ho00pa3HbIMU;

— HCIOJIb30BaHME XMMUYECKUX 3a/1a4 B MPOIECCe 00yUYEHUs BBIMOJIHSIET CBOIO
pOJb B TOJHOW MeEpe JMIIb B TOM Ciydae, €CIM TMPH HMX PEIICHUW BHUMAHHE
oOpaiiaercs He TOJIbKO Ha BBIYUCIICHHS], HO M HA XUMUYECKYIO CYIITHOCTh 3aauH.

BemrecTBa u ux mpeBparieHus BCeria pacCMaTpPUBAIOTCS B YCJIOBUU 33/1a4u Kak
C KaueCTBEHHOM, TaK W C KOJMYECTBEHHOW CTOPOHBI, TIO3TOMY W B PCIICHHUH 3aJ]1a4
CIICITYET BBIJICIATH ABE YaCTH — XMMHUYECKYI0 H MAaTEMaTHYECKYIO.

Eouncmeo  08yx ~ cmopoH  XuMUYeCKUX  NpespaujeHuti - AGJAemcs
Memo00a02u4ecKol 0CHOBOU peuleHusl 11000l pacyemHol 3a0ayu no XUMUU.

OO0s13aTeTbHBIM YCIIOBHEM O00yUeHUsST 00YUJaIONIUXCs PEIICHUIO 33/1a4 110 XUMUHU
JOJDKHO CTaTh IIOCTOSIHHOE OOpaleHHue y4YuTels K BOIpocaM, KacaroIuMCs
MPABIWJIBHOTO  HWCIOJIb30BAaHUS  COOTBETCTBYIOMIMX  (PU3WYECKUX BEIMYMH U
KOPPEKTHOTO MPOBEACHUS MaTEMaTUYECKUX PACUETOB.

B 3aBepiienue pasroBopa 0 Ha3HAYE€HUU M OCOOEHHOCTSIX METOJUYECKOTO
npreMa «pelIieHue 3amad», Oo0eCIeUnBAIOIeT0 YCIOBHS I aKTHBHU3AIlAN
NEATENPHOCTH  OOYyYaromuXcsi, OTMETUM TakKe, YTO CHCTEMaTHYECKOE €ro
MCIOJIb30BaHUE B YU€OHOM MPOIIECCe CO3/IA€T OCHOBY JJISL YCIEITHOTO JOCTHUKEHUS
O0y4JarIMMHUCS a0COTIOTHOTO OOJBIIMHCTBA MPEAMETHBIX PE3YJIbTATOB OCBOCHUS

y4eOHOI 0 MaTepuaia npeaMmera « XumMus» (yriryoJeHHbIH YPOBEHb), OCOOCHHO B YaCTH
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61a0eHuss ~ OCHOBOMNOJIATAlONIMMU  XUMHYECKUMHM  TIOHSATUSIMM, a  HMMEHHO
TUTSL ChopMUPOBAHHOCIU YMEHUIL

— UCNOb308aMb XUMUUYECKYIO CUMBOJIMKY JIJIsI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIICHHOM, CKEJICTHOM) (GopMya opraHHYeCKux
BEILIECTB;

— cocmaensamby  YPaBHEHHMS  PEAKUUM  pa3MYHBIX  TUIOB,  IIOJHbBIC
U COKpAIllCHHBbIE YpaBHEHHUS peaklWil HOHHOTO OOMEHa, YYMThIBas YCIOBUS,
MIPU KOTOPBIX ITU PEAKLMH UAYT 0 KOHIIA;

— packpviéams  CYyUIHOCTb  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUUl
MOCPEACTBOM COCTABIICHHUSI DJIEKTPOHHOTO 0ajlaHca 3TUX PEaKITU;

— NpPoBOOUMb GbIYUCTEeHUs. C WCHOJIb30BAaHUEM IOHSATUU «MaccoBas I0JIs
BEIIECTBA B PACTBOPE» U «MOJISIPHAS. KOHILIEHTPAIIUs»; MAacChl BEIIECTBA UM 00beMa
raza 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBbEMY OJIHOTO
U3 YYacCTBYIOIIMX B pEaKlUM BEIIECTB; TEIIOBoro »ddexra peaxiuii; 3HaYCHUU
BOJIOPOJHOTO TOKa3aTessi pacTBOPOB KHUCJIOT M IIENOYEH C M3BECTHOM CTENEHBIO
JIMCCOIMAIINK; Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOYKTA PEAKIINH, €CJIA OJHO
WX MCXOJHBIX BEHIECTB JAHO B BHUJIE PACTBOpA C OINPEACICHHOW MAaCCOBOM JIOJIEH
PacTBOPEHHOI'0 BEIIECTBA WJIM JaHO B HM30BITKE (MMEET MPUMECH); JOJIM BBIXOJIA
IPOAYKTA PEAKIINU; 00BEMHBIX OTHOIIEHU ra3osl.

Pestomupys Bce CkKa3aHHOE BBIIIE O METOJAax W MpUeMax, HPU3HAHHBIX
B METOJIMKE MPENOJaBaHusl XUMHUHU 0CO00 3HAYUMBIMH C TOYKU 3PEHUS ONTUMU3AIUN
y4eOHOro mpolecca B KOHTEKCTe TpeOOBaHUM cTaHgapTa, OTMETUM, YTO
coJiepKaTeNbHasE XapaKTEpPUCTUKA 3TUX METOJIOB W MPUEMOB CIYKUT OCHOBOMU
JUIS. pPACCMOTPEHUSI BOIIPOCOB O METOJAMYECKHUX ACMEKTaX peain3aluv TpeOOBaHUI
OI'OC COO mnpu u3ydeHHH OTAENIBHBIX PA3JENOB M TeM Kypca «OpraHudeckas
XUMHUS», KOTOpasi ABJISIETCS cocTaBistomei npeamera «Xumus» (10—11 kmaccsl,

yIayOJIE€HHBIN YPOBEHBD ).

! ®enepanbHas pabodas IporpaMma CpeJHEro oOIIero ob6pasoBaHus. Xumus (YrJIyOIeHHBIH ypOBEHB).
s 10—11 xmaccoB 00pa30BaTENbHBIX OPraHU3aIHiA.
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O peanumzanuu TpedoBanuii ®I'OC COO npu u3y4yeHum Kypca
«Oprannyeckas xumus» (10 kiace, yriay0JieHHbIH YPOBEHbD),
HA NpUMepe U3yYeHHUs pasjesia «YrjeBoaopoasb

Kak Ob110 0OTMEUeHO paHee, yueOHbIH npeaMeT « XUMUsD» YriayOJeHHOTIO YPOBHS
MMEET HaIpaBJICHHOCTh HAa peaju3alui0 MPEEeMCTBEHHOCTH C MOCIEIYIOIIUM
MOJIYYCHHEM XUMHUYECKOrOo 00pa3oBaHUsi B paMKax M3Yy4EHHUsS CIEeHHaIbHbBIX
€CTECTBEHHO-HAYYHBIX M XUMHYECKUX IMCUUILIMH B BY3aX U OpraHU3ALMIX CPEIHETO
npodeccuoHanbHOro o0Opa3oBaHus. B CBA3M ¢ ATUM B COJAEP)KaHUM KypCOB
«Oprannueckass xuMusi» U «OOIIasi U HEOPraHUYECKask XUMUS», KOTOPbIE BXOMST
B COCTaB IpeIMeTa, CUCTeMa XMMHUYECKUX 3HAHUM, OTBeuYarolas 6a30BOMY YPOBHIO
U3Y4YEHUS XUMHUH, JOINOJHEHA 3JEMEHTAMU HAy4dHbIX 3HaHUU 0o0yiee BBICOKOTO
TEOPETUYECKOI0 YpPOBHsI, OJlarojaps 4eMy CTAaHOBUTCS BO3MOYKHBIM OCO3HAHHOE
OCBOGHHE CYIIECTBEHHO Oosbiiero o0beMa (HaKTONIOrMUEcKOro  y4eOHOro
Marepuana.

CoOOTBETCTBEHHO MOBBIIIAETCS U YPOBEHb COJIEpKAHUS KaK 3HAHUEBOH, TaK U
NeSTENTbHOCTHON COCTABIISIOIEH MIIIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS YTIIyOJI€HHBIX
KYPCOB, B OCOOCHHOCTH IIPEIMETHBIX U METANPEAMETHBIX PE3YJIbTATOB.

MeHnstoTcss TpUOPUTETHI U B OpraHu3allMud ydyeOHOro mpoliecca: Hapsay
c (opMHpOBAaHMEM OCHOB XHMMHUYECKONH HAyKM Kak OO0JIaCTHU COBPEMEHHOIO
€CTECTBO3HAHUS AaKIIEHT JejlaeTca Ha OOecHeueHHe YCIOBUM, CIIOCOOCTBYIOLIUX
Pa3BUTHIO CAMOCTOATEIbHOW IO3HABATENBHOW ACSITEIBHOCTH  OOydYarolIUXCs,
(GOopMUPOBAHUIO Y HUX OOIIEMHTEUIEKTYaIbHBIX YMEHUHN, YMEHUHN palliOHATU3AIUU
yaeOHOTO TpyZa ©  OOOOIIEHHBIX  CIHOCOOOB  JEATEIHHOCTH,  WMEIOIIHNX
MEXIUCUUIUIMHAPHBINA, HAAIPEAMETHBIN XapaKTep.

Kakne Meromuyeckue pemieHusi MOTYT ObITh MCIOJB30BaHBI JJIS peain3aliu
ATUX 3a/1ay, MPOWJUIIOCTPUPYEM Ha MpPUMEpPEe M3y4deHUs paszzena «YTIIEBOAOPOIbI»,
KOTOPbIM 3aHUMAeT OJHO U3 BEAYLIMX MECT B COAECPX AHUM YIIyOJIEHHOro Kypca
«Oprannyeckas xumus» (10 kmacc). B cTpykType naHHOro pasjena npeacTaBiieH
y4eOHBIH MaTepHai, BKIIOYAIOIIMK AJIEMEHTHl 3HAHUHW O COCTaBe, CTPOCHHH,
CBOMCTBax U 00JacTSIX MPUMEHEHMs YIIIEBOJAOPOAOB Pa3IMYHBIX KJIACCOB: aJIKaHOB,
LMKJIOAJIKAHOB, AJIKEHOB, aJIKaJUEHOB, AJIKUHOB U apeHOB. Ha n3yuenue aroro pazaena
dbenepanpHON pabodell MporpaMMoOM CpeaHEero OOIero oO0pa3oBaHHS 10 XUMHUH

(yriyOJsieHHBIM ypOBEHb) OTBEIEHO 32 yueOHBIX yaca.
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O HeKOmMOopbIX MemoOUYeCKUXx acnekmax usyueHus pazoena « ¥Y2nee000poowy
6 ceeme mpebosarnuti PI'OC COO

Copepxanue pazaena «YTIeBogopoaAb» CPOPMHUPOBAHO C YUETOM:

— HazHaueHUs U QYHKIUMN Kypca «OpraHndeckas XUMHUs» B CUCTEME CPETHETO
o011ero o0pa3oBaHus MO XUMHUH (YTIyOJICHHBINH YPOBEHB);

— BEAYIIUX HJIeH ydeOHOro mpeamera «XUMHsS», B YACTHOCTU TaKHMX, Kak:
MaTepuaJbHOE  €JUHCTBO  HEOPraHWYECKMX U OPraHMYECKUX  BEIECTB,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB UX BHYTPEHHUM CTPOCHUEM;

— YCTAQHOBJIGHHMS ~ ONTUMAQJIbHOTO  COOTHOIIEHUS  TEOPETUYECKUX U
(aKTONOTUYECKUX CBEJAEHWW HAa PA3IMYHBIX JTalax W3Y4YCHUS TEMbl W
HaIpPaBJICHHOCTU OOYYEHUs Ha pElIeHHWE MPUOPUTETHBIX IENed U 3a1ay HU3ydeHUs
npeameTra «XuMHUs» Ha YriiyOJIE€HHOM YPOBHE.

CBeneHust 00 OpPraHMYECKUX COCIUHEHHUSAX, COCTABJISIIONIUX COJEp’KaHUE
pazzena «YTIEBOIOPO/Ib», paCCMaTPUBAIOTCS B ONIPENEIIEHHOMN MOCIIEI0BATEIIbHOCTH
C TOYKHU 3PEHUS] OCHOBHBIX MOJIOKEHUN TEOPUU CTPOCHUSI OPraHUYECKUX COSTMHEHUIN
A. M. byrnepoBa, Ipu 3TOM UJi€s 3aBUCUMOCTH CBOMCTB COEAUHEHUM OT UX CTPOEHUS
aBisieTca Beayied. Kpome Toro, Ba)KHO OTMETHTh, YTO MpejyiaraeMasi CTPYKTypa
y4eOHOro MaTepuajia TeMbl, TpEeJIoyiararoiias MoCIe0BaTEIbHOE PAacCMOTPEHUE
CBOMCTB YTJICBOJIOPOJIOB MO MEpe YCIOKHEHUS WX CTPOCHUS, CIOCOOCTBYET:
1) 0CO3HAaHHOMY OBJIAJICHUIO HOBBIMH TMOHATHAMH (YIJICPOMHBINA CKEIIET, paauKal,
(byHKIIMOHAIbHAS TPYIIA, TOMOJIOTH, TOMOJOTUUECKUN Psifl, CTPYKTYpHbIE (OPMYIIbI
(pa3BepHyTasi, COKpalleHHasi, CKeJeTHas), HM30MEpbl, HU30MEpHUS CTPYKTypHas U
MPOCTPAHCTBEHHAs); 2) MOHUMAHUIO OOYYAIOMIMMUCS POJIM TEOPETUUYECKUX WU
B [TO3HAHUHU U3Y4aeMbIX OOBEKTOB, PACIIUPEHUIO MIPEACTABICHHI O MPUPOIE BEIIECTB
U UX MpeBpaiieHusx. TakuM o0pa3oM, Ha OCHOBAHUH CKAa3aHHOT'O MOKHO 3aKJIFOUUTb,
YTO COZIEpKaHue pazielia « Y TIeBOI0POIbD) OTBEYAET KOHIICNTYaIbHbBIM MOJIOKEHUSIM
OI'OC COO o paznmuuusix 6a30BbIX U yIITYyOJIECHHBIX TPEAMETOB.

Meroauyeckne TMOAXOJAbI K OpraHu3allud HW3Yy4YEeHHUsS JIaHHOTO pazjelia
OCHOBBIBAIOTCSI HAa T€X OMHUCAHHBIX paHee Croco0ax, METoJax M MpueMax, KOTOPhIC
UCIIONB3YIOTCS TIPU OOYYEHHWHM XUMHUM B LESAX ONTUMH3AIMHU y4eOHOro mpoiiecca
¢ yueroM TpedboBanuit ®I'OC COO k pesynbratam ocBoeHuss ®OIT COO.

Tak, B 4aCTHOCTH, OJTHOM U3 y4eOHO-TTO3HABATENILHBIX 3a7a4 U3yUeHUs pasjiera
«YraeBogopoasl», Kak U Kypca «OpraHudeckas XUMHS» B IIEJIOM, SBISETCS
dbopMupoBaHUEe YMEHUS  Klaccuguyuposams  OpraHUYECKHWE  BeEIIeCTBA W,
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PYKOBOJICTBYSICh W3BECTHBIMM B XWMHH HPUHIIMIIAMH OpPraHu3alid HOMEHKJIATypbl
BEUIECTB (CHUCTEMAaTHYECKOW), OMPENEsTh HAa3BaHMs BEUIECTB MO MX CTPYKTYPHBIM
dbopmynam (pa3BepHYTOM, COKpAIIEHHOM, CKEJIETHOM), a TaKXKe J]aBaTh TPUBUAIIbHBIC
Ha3BaHHUS BaXHEUITUX coenuHeHuil. [laHHas 3amgada neranu3upoBaHa B (popmate
COOTBETCTBYIOILIETO MPEAMETHOTO pe3ylibTaTa OCBOCHHMS Y4YeOHOro IpenmMera
«Xumusi» Ha yrayboneHHoMm ypoBHe («Opranumdeckas xumusi», 10  kiace),
OTpaXaroliero cQoOpMUPOBAHHOCTb YMEHHUSI «YCTaHABJIMBAaTh MPUHAAJIEKHOCTD
M3Yy4aeMbIX OPraHUYECKHX BEILECTB MO UX COCTABY M CTPOEHHUIO K OMPEICICHHOMY
KJIacCy/TpyIime COCIMHEHUM, JaBaThb WX Ha3BaHUS IO CHUCTEMAaTHYECKOM
HomeHknarype (IUPAC) u npuBoIUTh TpUBHAIBHBIE HA3BaHUS IJIsl OTAEJbHBIX
IIPEICTaBUTEIIEH OPraHUYECKUX BEIIECTB.

['oBopst 0 chOPMUPOBAHHOCTH HA3BAaHHOTO YMEHUS, BXKHO MOMHHUTH, YTO
IPaKTHYECKU KaXKI0€ MpeAMETHOE yMeHHe, (hopMupyeMoe MpH OOY4eHHH XUMHU
Ha OCHOBE KOHKPETHOIO MPEIMETHOIO 3HAHUS, HOCUT KOMIUIEKCHBI XapakTep.
[TosTomy mpaBuibHEE, C HallleH TOUKHU 3pEHUs], CKa3aTh, YTO (POPMHUPOBAHUE YMEHUS
[0 YCTAaHOBJICHUIO KJIACCU(UKALMOHHON MPUHAJIEKHOCTH OPraHUYEeCKUX BEILECTB,
COCTaBILIIOIIMX COJEPKaHHWE pazlena «YTIJIEBOAOPOAbD», IIPEAINONAraeT TaKkKe
OJTHOBPEMEHHYIO C(POPMUPOBAHHOCTh YMEHHSI «IPUMEHATH IIOJIOKEHUS TEOpUHU
CTpOeHMsI opraHnyeckux BemectB A. M. byrnepoBa ayis 0ObsICHEHUS 3aBUCUMOCTHU
CBOMCTB BEUIECTB OT MX COCTaBa U CTPOEHUs». J[aHHOE yMEHHE KaK COCTaBJISIFOLIas
MPEIMETHOTO pe3yibTaTa MO YCBOEHHUIO COJAEpXKaHUs pasjaena «YTIEBOAOPOIb)
MMEET BAXKHOE ITO3HABATEJILHOE 3HAYEHHE JJISl BCEr0 Kypca OpraHMYeCKON XMMHUU
B 1esnoM. OCOOEHHO UM HYKHO PYKOBOJCTBOBATHCS B IIENIIX OCBOEHUS CYHIHOCTHU
HOBBIX IOHATUNA NPH M3YYEHHHM Ka)XKJIOro Kjacca OpraHu4eckux BemecTB. OIHUM
U3 BOXHBIX MOHATUN, C KOTOPBIMU O0yYarOIINeCs] 3HAKOMATCS B MPOIECCEe U3YyUeHUs
TEOPUHU CTPOEHUS OPraHUYECKUX BEUIECTB, SIBISIETCS IMOHSATHE uU30Mepuu. Y MEHHE
MPUMEHSTH 3TO MOHATHE HEOOXOMMO MPU U3YUEHUH BCEX TEM Kypca OpraHuyecKoin
XUMUHU.

OOpaTtvM BHUMaHHE HA TO, YTO y4EOHBI MaTepual paszeiia «YTIeBOAOPOAbD»
MO3BOJISIET MMO3HAKOMUTh OOYYAIOLIMXCSl MPAKTHYECKH CO BCEMHU BUIAMHU H30MEpPUU
OpraHMYecKMX BewlecTB. Tak, MpU HM3y4YEHUHU NEPBOro Kiacca YrieBOAOPOJOB —
aJIKaHOB, O0y4YaroUIMecs 3HAKOMSTCS C OJHHMM W3 BUJOB CTPYKTYPHOH H30MEpUU —
WU30MEpPUEN  yraepogHoro ckenera. Pa3BuThe 3TOro MOHATUS — MPOJOJDKUTCS
IpU H3YyYEHUU CIEAYIOIIEro Kiacca YyIJIEBOAOPOAOB — alKeHOB. [l ankeHoB
XapakTepHa KaK CTPYKTYpHasl, TAK U TeoMeTpuuecKas (yuc-mparc-) u3oMepus;
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n3omMmepusa ankeHoB

i

Y

CTPYKTypHas ]

NnpocTpaHCTBEHHas! (uuc-mpch-)]

H\ /H H\ /CH3
—>[ MEeXKrnaccoBasi ] _C=C_ _c=cC
CH H,C h
H,C—CH, FsC 3 3 H
H,C=CH-CH5CH, | Yuc-6yTeH-2 mpaHc-6yTeH-2
ByTeH-1 H,C—CH,
unknobyTaH

—{ yrnepogHoro ckenerta |

e
GyTen-1 2-MeTUNnponeH
NoSIOXKeHUs

—

H,C=CH-CH5CH,
OyTen-1

J

H;C—-CH=CH-CHj,
OyTeH-2

JBOWHOWN CBA3U

Buowt uzomepuu anxkernos

AJNKeHaM, KaKk M UHMKJIOAJKaHaMm, COOTBETCTByeT obmas ¢opmyna CnHon.
CrnenoBarenbHO, aJKEHbl U LUKIOAIKAHBI SIBISIOTCS MEXKKIACCOBBIMU HM30MEpaMHu.
CrTpykTypHass HW30MepuUsl QJlKEHOB OOYCJIOBIEHA TAaKKE pa3IUYHbIM CTPOECHUEM
YIIEPOJHOrO CKeJIeTa MOJEKYNbl (M30MEpUsl YIVIEPOJHOIO CKEJeTa) M Pa3iIudyHbIM
MOJIO)KEHHEM JIBOMHOM CBSI3U B YIJIEPOJHOM LieH (M30MEpHs MOJOKEHUS JBOMHON
cBs3u). lIpocTpaHcTBEeHHass W30MEpHUs, WM YUC-MPAHC-U30MEPHUS, AIKEHOB
00yCJIOBJIEHA DPA3JIMYHBIM TOJOKEHUEM 3aMECTUTENEeH OTHOCUTENBHO IIIIOCKOCTU
JIBOMHOM CBSI3H.

OTOT BUJ U30MEPHUH MPOSIBISIETCS TOTAA, KOTJla KaXK/Iblii U3 aTOMOB YIJIepoJia
npu cBa3u C=C cBs3aH ¢ ABYMs pa3HbIMHU 3aMECTUTEISIMU (aTOMAMH WUJIU TpyHIaMu
aTOMOB).

N30Mep, y KOTOPOTO OJMHAKOBBIE 3aMECTUTENN IIPU Pa3HbIX aTOMax yrjeponaa
(MMM MOTYT CYMTATBCS U aTOMBI BOJIOPO/A) OKA3bIBAIOTCS PACIIOJIOKEHHBIMU IO OJHY
CTOPOHY IJIOCKOCTH JTBOWHOM CBSI3H, HA3bIBACTCS YL C-U30MEPOM (OT Jat. CiS — 1o 3Ty
CTOpPOHY).
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HK HH
LC=C,
H.C CHs—CH,
YUc-NeHTeH-2
N3omep, y KOTOpOro 3aMECTUTEIM  OKa3bIBAKOTCA  PACIIOJOXKECHHBIMHU
[0 pa3HblE CTOPOHBI TMJIOCKOCTHM JBOWHOM CBSI3M, HA3bIBACTCS MPAHC-U30MEPOM

(ot nat. trans — uepes).
HEGK ,-'H
/G:G\

H CH—CH,

mpaHCc-NeHTeH-2

OTMeTHM, 4TO, TTOCKOIBKY BOKPYT ABOIMHOM cBsizn C=C cBOOOHOE BpallleHHe

HEBO3MOXKHO, YUC- U MpaHC-U30MEPhl HE MOTYT B OOBIYHBIX YCJIOBUSIX NEPEXOJUTH
Ipyr B apyra. Takoe mpeBpaiieHne TpedyeT pa3pbiBa T-CBSI3U U MOYKET MMPOUCXOIUTH
TOJILKO TIPU COOOIIEHHH MOJIEKYJIC JOCTaTOYHOTO KOJWYECTBA DHEPTHU, HAIPUMED
IIPY HArpeBaHUM WM ocBenieHnu. [loaTtoMy yuc- u mpanc-u30Mepbl MPECTABIAIOT
co0Ol  pasHble HHIMBUAyaJIbHBIC  BEIICCTBA, KOTOPHIE HMEIOT  OTJIMYHS
10 (U3UYECKUM, a HHOT/AA M 110 XMMHUYECKHUM CBONCTBaM. AJIKEHBI, Y KOTOPBIX XOTS
OBl OJIMH W3 aTOMOB YIJIepoja MpH JBOMHOM CBSI3U COCAMHEH C ABYMS OJIMHAKOBHIMU
3aMECTUTENISIMH, HE UMEIOT yuc- U mpauc-u3omMepoB. Hampumep, reomerpudeckas

M30MEpHs HEBO3MOXHA Jis1 OyTeHa-1 u 2-MeTHIporeHa.

H CH=CH, H CH,
R s N A A =
/C:C\ /C:C\

H H H CH,
OyTen-1 2-MeTUNNponeH

Anroput™m AeWcTBUE Tpu  (OPMUPOBAHUU YMEHHS TPUMEHSITh TOHSITHE
00 M30MEpUH MOYKHO MPOMLIIOCTPUPOBATh HA IMPUMEpax BBITTOJHECHHS CIICTYIONTUX
3afgaHuil (3aganus 2 u 3).

3aoanue 2

U3 npeonoscennoeco nepeunst vlbepume 08a aikeHd, OJisi KOMOPbIX 803MONCHA
YUC-MPAHC-UZ0MEPUSL.

1) 2,3-mumeTniOyTeH-2

2) TIEHTEH-2

3) rekceH-3

4) 2,3-n1MMeTHIITICHTaH

5) rekcen-1
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Kommenmapuii k evinonnenuio 3a0anus

I'eomerpuueckas yuc-mpanc-u30MePUS BO3MOKHA JJIsI OPrAaHUYECKUX BEIIECTB
KJIacCa aJIKEHOB, B MOJICKYJIAX KOTOPBIX KK U3 aTOMOB YIJI€pOJa, COCAUHEHHBIX
JIBOMHOW CBSI3pI0, B CBOIO OUEpEIb CBS3aH C JBYMsI Pa3IMYHBIMU MEXIY COOOM
aToOMaMH WX TpyrnamMu aTroMoB. Cpenu NMpeyioKEHHbIX BEIIECTB TAKUMU aJIKeHAMU
SBIIIIOTCS  TIEHTEH-2 U TekceH-3. ClieqoBaTelIbHO, HEOOXOIMMO COCTaBUTH
CTPYKTypHBbIE (DOpMYIBI 3TUX BemiecTB. Hampumep, B MoJieKylie MeHTEHa-2 aTOMBbI
yIJIepoJia, KOTOPbIE COCIMHEHBI IBOMHON CBA3bI0, UMEIOT PA3JIUYHbIC 3aMECTUTEIIH,
MO3TOMY MOXHO M300pa3uTh yuc- U mpauc-TieHTeH-2 CIEIYIONIIM 00pa3oM:

H M H,C H
c—C c—_cC
\ /
H,;C CH5—CH, H CH5—CH;,
Yuc-rTieHTeH-2 MpaHC-TICHTCH-2

OcranbHble alKeHbI, MPEIJIOKEHHBIE B YCIOBUM 3a/IaHUSI, T€OMETPUYECKUX
M30MEPOB HE UMEIOT. Y 0eIMMCs B 3TOM, 0OPaTUBIIUCH K UX CTPYKTYPHBIM (POPMYJIaMm.

H4C CH, H H
/ \
c=C /C=C
2,3-TUMeTHIIOyTeH-2 rekcen-1

O4eBuHO, YTO AaTOMBI YTIIEPOJa C TBOWHOM CBS3BIO B ITUX MOJIEKYIaX UMEIOT
OJIMHAKOBBIE 3aMECTHTEITH.

B nensx ¢popmupoBaHus yMEHHS MPUMEHSTH 3HAaHUS 00 M30MEPHUH B CHCTEME
I1eJIeCO00pa3HO HWCIOIb30BaTh 3aJaHMsI «C MHOXKECTBEHHBIM BBIOOPOM OTBETa»
(cm. 3amanue 2).

3aoanue 3
Cnpaseonusvimu 011 6ymuna-1 aenaiomces ymeepaicoeHus o mom, 4mo:
1) ero MoneKkysa COAEPKHT JBE T-CBA3U
2) OH pearupyer ¢ aMMHAYHBIM PACTBOPOM OKCHJIa cepedpa
3) OH B3aMMOJCHCTBYET C PACTBOPOM IEPMAHTaHATA KaJIHS
4) Bce aTOMBI yriepoJia B €ro MOJIEKYJIe HAXOSTCS B COCTOSIHUH
Sp-rudpuan3anuu
5) OH He ABJISIETCSA U30MEPOM JMBHHMUIIA
6) mnpwu ero ruapatanuu B npucyrcTBum coieit pryTu(ll) odpasyercs
OyTaHaib
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Kommenmapuii x evinonnenuro saoanus

UtoObl ompeaenuTh OTBET HA H3TO 3aJaHue OOy4arolmMuMCci HEOO0XO0IUMO
MPUMEHUTH 3HAHUS O CTPOCHUU MOJIEKYJIbI (BHAAaX CBSI3€d, TMOpUIU3AIMKN aTOMOB
yraepoja), BUaax U30MEpPUH, XapaKTePHBIX XUMHUYECKUX CBOMCTBAX 3TOTO BEIIECTBA.

BepHeMcst BHOBB K BOITPOCY 00 YCTaHOBJICHHUH KJIACCU(UKAITMOHHBIX PU3HAKOB
YTIIEBOAOPOIOB.

[Ipn oOydeHuHn OOYy4YaIOIIMUXCS YMEHUIO KIACCU(PUIMPOBATH OPraHUYECKHE
BelleCTBA (Ha MpUMEpPE YTIJIEBOAOPOJIOB PA3JIMYHBIX KJIACCOB WM TPYI) Ba)KHO:
1) akTyaau3upoBaTh 3HAHMS 10 YCTAHOBJCHHUIO KJIACCH(PUKANMOHHBIX IPHU3HAKOB
HEOPraHWYECKUX BEIIECTB C YUETOM WX Ka4YeCTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa,;
2) dopMupoBaTh MOHMMaHHE  OOYYAOIIUMHUCS  TOrO, YTO  YCTAaHOBHUTh
KJIAaCCU(UKAITMOHHYIO TIPUHAIJICKHOCTh OPraHMYECKOTO BEIIECTBA MOKHO HE TOJIBKO
MyTeM aHaJln3a CTPOCHHUS BEIIECTBA IO €r0 CTPYKTYPHOH (opMysie, HO U Ha OCHOBE
KauyeCTBEHHOTO ¥ KOJTMYECTBEHHOTO COCTaBa BEIIECTBA, UCTIOIbL3YS IPH 3TOM ITOHSATHE
«obmas (Gopmyna» Kiacca BEMIECTB, KOTOpas OTpPaXaeT COOTHOIICHHE aTOMOB
yriepoja U BOJAOPO/Ia B MOJIEKYJIE BEIIECTB; 3) MPH OMPEISIICHUNH Ha3BaHUHA BEIICCTB
OPHUEHTUPOBATHh OOYYAIONIUXCS HA MPUMEHEHWE 3HAHWUN O Pa3IMYHBIX MPUHIIAIIAX
HOMEHKJIaTyphl OPraHMYECKUX BEIIECTB M BO3MOKHOCTH HCITOJIb30BaTh TPUBUATBHBIC
Ha3BaHMS OTIEIBHBIX TpeIcTaBUTeNiel BemiecTB. OYEBHUIHO, YTO BCE ATH BOIPOCHI
JOJKHBI PACCMaTPUBATLCSA C TO3UIUHA OCHOBHBIX TOJIOKEHUN TEOPUU CTPOCHUS
opranunyeckux Bemiects A. M. byrtiepoga.

HamomuuM, 4TO CyIIECTBYIOT CIEAYIOMIUE PA3HOBUIHOCTH HOMEHKJIATYPHI
OPraHUYECKUX COCAMHEHUN — pallMOHATIbHAS U CUCTEMATHYECKas HOMEHKIIaTypa.

Cucrematnueckas Homenkiaarypa (MIOTTAK (IUPAC- International Union of
Pure and Applied Chemistry)) ocHoBbIBacTCS Ha COBpEMEHHOW TEOPUH CTPOCHUS H
KIacCU(UKAIIMU  OpraHudeckux coeawHeHuil. CorjgacHO TpUHIUIAM  ITOU
HOMEHKJIATYpBhI, Ha3BaHHUE KAXKIOTO OPTaHUIECKOTO COSAMHECHUS CONCPIKUT Ha3BaHUS
G YHKIMOHAIBHBIX TPYII (MM 3aMECTUTENICH ) 1 OCHOBHOT'O CKEJIeTa yIriieBO0pOa.

TpuBuanbHble Ha3BaHMS CIOXHWIMCh HCTOPUYECKH, KOTJa OPraHuYecKUM
COCMHEHUSAM JaBajl CIy4yalHble Ha3BaHUSI B COOTBETCTBUU C HCTOYHHUKOM
nosiydeHust (IaBesieBasi KUCIoTa, s0JI0YHast KUCIIOTa, BAHUJIMH ), [IBETOM WJIH 3aI1aXxoM
(apomaTHUeCcKue COCTUHEHHUS), PEKE B COOTBETCTBHE C XMMHUYECKUMHU CBONCTBAMU
(mapadunbpl). MHOTHE Takue Ha3BaHUS YaCTO MPUMEHSIOTCS JI0 CHX IMOp, HApuMep:
MOYEBHHA, TOJYOJ, KCHUJOJ, WHIWTO, YKCYCHas KHCJIOTa, MacisHas KHCIIOTa,

BaJICpMaHoOBas KUCJIOTA, TJIUKOJIb, aJJaHMH U MHOTHUEC IPYyTHUE.
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CpencrBamu Ui GOpMHPOBAHUS YMEHHUs KIacCU(UUIUPOBATH OpraHUYECKHE
BEILIECTBA — YIJIEBOJOPOABI B TaHHOM CIIy4ae — CIy»KaT 3aJaHus pa3IMYHOro TUIIA U
YPOBHSI CIOXKHOCTU (cM. 3aaHusi 3 U 4), KOTOpbIe OPUEHTUPOBAHBI HA JOCTUIKCHUEC
OPEIMETHOIO  pe3ysibTaTa,  OTPAKAWIIEro  «CPOPMUPOBAHHOCTb  YMEHUH
YCTaHABJIMBATh IPUHAIIECKHOCTh U3YYCHHBIX OPraHUYECKUX BEILIECTB 110 UX COCTaBY
U CTPOCHMIO K ONPENICICHHOMY KJIACcCy/TpylnIe COeIMHEHU, 1aBaTh UX Ha3BaHUA IO
cucremaruieckoit HomeHnknarype (IUPAC) u npuBoaUTh TpUBUAIbHBIC HA3BAHUS JJIS1

OTJCNIbHBIX IPEACTaBUTENIeH OPraHMYECKUX BEIIEeCTBy (CM. 3a1aHuc 4).

3aoanue 4*

Haner cmpykmyphvie GopMyivt opeanudeckux eewecms. Jlaiime Hazeéamue
Kasnco020 U3 dMUX 6eujecms 6 COOMEemcmeul ¢ Npasuiami CUCHeMaAmuYecKoll
HOMEHKIAMypbl, 4 MaAKXiCe UX MPUSUATbHbIE HA36AHUA. 3anuuume omeemoi

6 coomeemcmeyrouiux AyeuKax ma6ﬂl/ll4bl.

Ha3zBanue BemecrBa

CrpykrypHasa popmyia o
PYKTYp (hopmy MO0 CUCTEMATHYECKOM
BelecTBa TPUBHAJILHOE
HOMEHKJIaType
CH

| 3
CH
©/ “CH,
©/CECH
: _CH=CH,

3ajaHue OPHEHTHPOBAHO Ha (OPMUPOBAHME YMEHMS [JaBaTh HAa3BaHHUA OPraHUYECKHX BEILECTB
M0 CUCTEeMaTHyecKOl HOMEHKJIAType U TpUBUAJIbHbIE Ha3BaHUSL

1
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Kommenmapuui x evinonnenuro 3a0anus

VYyanumcs 11e51ecoo0pa3Ho MpeaioKUTh 10 pe3yyibTaTaM BBITTOJTHEHUS 3aJaHus
0XapaKTEepU30BATh MOCIEAOBATEILHOCTD BBIITOJIHEHHBIX JICUCTBUM.

X0 BO3MOXKHBIX PACCYKJICHHI MOXET ObITh cieayromuMm: 1) B MoJiekyax
MPUBEJICHHBIX BEIIECTB (KaK BUIHO U3 HUX CTPYKTYPHBIX (HOPMYI) MPUCYTCTBYET
OeH30JIbHOE KOJbI0. Ha 3TOM OCHOBaHMM MBI MOYKEM OTHECTH MX K KJIAaCCy apeHOB,
T. €. paccMaTpuBaTh MX Kak MPOW3BOAHBIC OCH30JIa, B MOJEKYJIE€ KOTOPBIX aTOMBI
BOJIOPOJIa 3aMEIECHbl Ha YIJICBOJOPOIHBIC PATUKANbI; 2) Jajee Mbl OIpeaesseM
Ha3BaHME  KaXJOro0  yIJIEBOAOPOMHOTrO  paaukaia (cM. mpuiokeHue — 3),
MIPUCYTCTBYIOILIETO B MOJIEKYJIAX BEIIECTB, YKAa3aHHBIX B 3aJaHUU, IPUMEHSA
MIPUHLUINBI OPraHU3ALNN CUCTEMATUHYECKOW HOMEHKIIATYPbI BEUIECTB U TPUBUAIBHBIX
HAa3BaHUH K KOKJIOMY U3 NMPEIJIOAKEHHBIX BEIIECTB, (POPMYIUpYyEeM UX Ha3BaHUS.

Ha3Banmue BemecTBa

CrpykrypHas popMyJia -
PYKTYP (bopmy 10 CHCTeMATHYEeCKOM
BeIIeCTBAa TPUBHUAJIBHOE
HOMEHKJIaType
CH,
0pmMo-TUMETHIIOCH301I,
1,3-numeTnnOeH301
O0pMO-KCUJIOJ
CH,
i
CH\
CH, H30IPONHIOECH30 KyMOJI
C=CH
STHHHUJIOEH30II beHunaneTuIeH
CH=CH,
BHHIJIOEH30IT CTUPOJ

Y CTaHOBUTH MPUHAJIEKHOCTh OPraHUYECKOrO BEIMIECTBA K OMPEACICHHOMY
KJIACCY MOXKHO HE TOJIbKO AHAIM3UPYd CTPOCHUE BEIIECTBA MO €ro CTPYKTYPHOU
dbopmyne. KauecTBeHHBI M KOJMYECTBEHHBINM COCTaB BEIIECTBA TaKXKE ITO3BOJISET
YCTAaHOBUTHh €r0  KJIAaCCH(HUKAIMOHHYIO MPUHAICKHOCTb. [lpu  Hm3ydeHUH
YIIEBOAOPOIOB O0YJArOIINECS 3HAKOMATCS C TOHSTHEM «o0Ias Gopmynay Kiacca
BEILIECTB, KOTOpas OTpa)XaeT COOTHOLICHHE aTOMOB Yriepoja MW BOJAOPOJa B HX
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MOJIEKYJIaX. YMEHHE HCIOJIb30BaTh 3TO MOHSITHUE MPU BHIMIOTHEHUM KOHKPETHBIX
3alaHiil  yrayOJisieT 3HaHuUsS O0Oydaroluxcs O TMPUHIMIAX —KiIacCU(UKAIUU
OpraHMYECKUX BEIIeCTB (3a1aHuc 5).

3aoanue 5t
Yemanosume coomeemcmeue mexncoy Gopmynon eewecmea u  KiAdCCOM

(epynnoti) opeanuyeckux coeOuHeHull, K Komopomy(-oti) OHO NPUHAONEHCUM.

O®OPMYVIJIA BEILIECTBA KJIACC (I'PVIIIIA)
OPT AHMYECKUX COEJIMHEHUWIM

A) CeHe 1) amkaHsbI
b) CesHio 2)  aJKCHBI
B) C7His 3) LMKJIOAIKaHBI
I) CgHio 4)  aJKUHBI
5) apensl

Kommenmapuii x evinonnenuro 3aoanus
Omnpenensss MaTeEMaTHYECKOE COOTHOILIEHHWE aTOMOB YIJIepoJa M BOAOPOAA
B K&)XJI0M M3 yKa3aHHBIX GOPMYJ U IPUMEHsS 3HaHUS 00 00IIMX (opMyliax BEUIECTB

KaKJIOTO M3 HA3BaHHBIX KJIACCOB, OOydaromuecs: GopMyIUpPYIOT OTBET Ha 3aJjaHuE.

dopmyaa Oo6mas popmyaa kiacca Kaacce
CeHp CnHzn -6 apeHsl
CeHuio CnHon -2 AJIKMHBI
C7Hzse CnHan +2 aJIKaHbI
CsHaio CnHzn 6 apeHbI

JlanHoe 3ajaHue SABJSETCS  SIPKUM — IPUMEPOM  MPUMEHEHHsI TpueMa
MOJICTMPOBAHMS, O KOTOPOM IIlJIa pedb paHee, JUIsl aKTUBU3ALUU TTPOIecca MO3HAHUS
IIPU U3YYECHHUH YIJIEBOJOPOJOB. B TaHHOM ciydae 1Ba MOJEIbHBIX NIPEACTABICHHUS, a
UMEHHO — MoOJIeKyJsipHas ¢opMyna BemiecTBa M o0mas ¢opmyna Kiacca,
COIMOCTABJAIOTCA JpPYr C JpyroM, W TIOJy4EHHass TMpuU ITOM HHOpManus

npeoOpa3yeTcsi B Ha3BaHWE KOHKPETHOTO KJtacca.

! 3aianne opueHTHPOBaHO Ha (POPMUPOBAHKME YMEHUs ONMpEAEIATh KIaCCU(PUKALMOHHYIO TPUHAIEKHOCT
BEIIIECTBA 10 €T0 MOJICKYJISIPHON (POpMYyITe, TPUMEHSISI TIOHATHE «00IIast popMyna» BEIIeCTB ONMPEeICHHOrO
Kiacca (CM. PUIoKEHHE 2).

30



3aaHus Ha YCTAaHOBJICHUE COOTBETCTBUS MEXKIY JIEMEHTAMU JABYX MHOXECTB
MTO3BOJISIFOT MTPOBEPUTH 3HAHKUE 00 YJAFOIITMMHUCS 00X (POPMYIT TIOUTH BCEX KIIaCCOB
YIIEBOAOPOJIOB, a TakKe IPOBEPUTh YMEHHE BBIOPATh ONTUMAIBHBINA aAITOPUTM
JUTSI BBITIOJTHEHHSI KOHKPETHOTO 3aaHUsI.

Oco0oc BHMMaHWE NP H3YYCHUU TEMBI HEOOXOAMMO YIACIUTH BOIpPOCaAM
00 3JIEKTPOHHOM CTPOEHUU MOJIEKYJ YIJIEBOAOPOAa, 00 OCOOCHHOCTSIX XUMHUYECKOU
CBSI3M W MEXaHM3Max peakIMi ¢ yJaCTHEM OpPraHWYeCKHX BeIecTB. PaccMoTpenwme
OTUX BOIPOCOB HWMEET BaXXHOC TIIO3HABATEIIBHOE 3HAYCHHE I (HOPMHPOBAHUS
MOHUMAaHUS 00YJarOIIMMHUCS KIFOUYEBON MIEH Kypca OpraHMYeCKOW XUMHUH B IIEJIOM —
9TO HWJeS B3aMMOCBSI3M W OOYCJIOBJICHHOCTH CBOWCTB OpPraHMYECKHX BEIIECTB, UX
cocTtaBa 1 cTpoeHHs. [I03TOMy OCTaHOBUMCST HECKOJIHKO MOIPOOHEE Ha METOAMYECKIX

ACIICKTaxX paCCMOTPCHUA 3THUX BOIIPOCOB.

3ﬂ€Kmp0HHO€ cmpoenHue MOJeKyn y2ﬂ€6000p0606 U XxumudeckKas ce43b

C TOYKH 3pEHUS 91EKMPOHHO20 CMPOEHUS MOAEKYN OP2AHUYECKUX 6eujecme
BO3MO)XHO PAacCMOTPETh B Pa3BUTUU NPEACTABICHHUS 00 00pa30BaHMMU KOBaJEHTHBIX
XUMHUYECKUX CBA3€H (0- W T-CBsI3eM, KpaTHBIX CBA3€H, apOMaTHYECKOW CBS3H);
YCTAaHOBUTH 3aKOHOMEPHOCTU CMELIEHUS 3JIEKTPOHHON IMJIOTHOCTU B MOJIEKYJNax, a
TaK)K€ 3aKOHOMEPHOCTH BJIMSIHUSI 3TOTO CMEIIEHHUS] Ha PEaKIHOHHYIO CHOCOOHOCTh
BeuiecTBa. Tak, HampuMmep, MpU MU3YYEHHUM XHMHUYECKHMX CBOICTB apeHOB
(cMm. mpunoxkenune 4, Tabn. 11) ciemyer uMerb B BHUAY, YTO TOMOJIOTH O€H30Ja
BCTYINAIOT B PEaKLMM 3aMEILEHUsI C TEMU XK€ peareHTaMu, 4To U caM OE€H30J, HO
IpU 3TOM HEOOXOJUMO YYUTHIBaTh TOT (DAKT, UTO CYIIECTBYIOLIEE OTIUYHME B HX
AJIEKTPOHHOM CTPOEHUHU OKaKET BJIMSHHE Ha MpPOTEKaHHE Ipouecca (B 3aBUCUMOCTH
OT YyCIOBHM) M Ha XapakTep oOpasyroumxcs HpoAyKToB. CyThb 3TOro BIUSHUS
3aKJIIOYaeTcs B cienayromeM. [IpucyrcTByronie B MOJIEKYJIax OMOJIOTOB O€H30J1a
ankuiabHble panukansl (—CHz, —CoHs, —CsH7 u nap.) sBHsoTCS JgOHOpaMu
AJIEKTPOHHOM TMJIOTHOCTH, MPOSIBISIIOT TOJOXKHUTEIbHBIA WHAYKTUBHBIA 3PQEeKT —
YBEJIMYEHUE DJIEKTPOHHOW IUIOTHOCTH B IOJIOKEHUSAX 2, 4 U 6 IO OTHOUIECHUIO
K paaukaiy. M3-3a Takoro nepepacrpeneyeHus 3JIeKTPOHHOM TNIOTHOCTH OE€H301bHOE
PO CTAHOBUTCS OoJiee aKTHBHBIM B PEAKIMAX 3aMEIICHUs (PEaKIUH MPOTEKAIOT
jgerdye, B 0ojee MATKHUX YCIOBHSX), a 3aMEIEHHE aTOMOB BOJAOPOAA MPOUCXOAUT

B opmo- 1 napa-moJIOKCHUAX 110 OTHOILICHUIO K aJIKUJIIbHOMY paJUKaITy. Ilonnmanue
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OOy4JarolmUMHUCs JTOW 3aKOHOMEPHOCTH BaXHO (OpMHUpOBaTH B  Mpolecce

BBIITOJTHCHUSI KOHKPETHBIX 3aIaHUl (CM. 3a7aHue 6).

3aoanue 6

Yemanosume — coomeemcmeue  mexHcoy — UCXOOHLIMU — BeUjeCmeamu U
OpP2AHUYECKUM — B8eUjeCmBOM,  NPEUMYUWECMEEHHO  00pA3YIWUMC  NpU  UX
e3aumooeticmseuu. K kaxcoou nosuyuu, o0003HaueHHOU OYK60U, Nno0bepume

COOmMeemcmayouyio NO3uYUI0, 0603HAYEHHYI0 YUPPOI.

NCXOIHBIE BEIIECTBA [IPOJIYKT B3AUMOJIENCTBUSI

A) @/ AICI 1)
CH, by cl cl
b) ©/ +Cl, — = 2) . o
cl
C

B) ()-e "™ Y O
r) @ yo-o6nyuenme 2) ) @CHa
@,CHZ—C

Kommenmapuu x evinonnenuio 3a0anus

[Ipoananu3upyem Kaxk1yro U3 MpUBEACHHBIX CXeM peakiuid. Paccmorpum cxemy
nox OykBo# A. Ilpu B3auMoAeicTBUY TOTYy0JIa C XJIOPOM B IPUCYTCTBUU KaTalu3aTopa
AICI; mpoTekaer peakiusi 3aMeIeHHS aTOMOB BOJOpOJia B apOMAaTHYECKOM Spe,
npyuYyeM  3aMecTuTeNb 1ojJ  BiausHueM  paaukaia —CHsz  HanpaBnsercs
MPEUMYIIECTBEHHO B MOJ0KeHud 2, 4, 6. [IpoaykToM JaHHOW peakiud MOXKET OBbITh
KaK 2-XJIOPTOJIYyOJI, TaK U 4-xJopToiiyosl. Cpenn MpUBEAECHHBIX MPOAYKTOB PEaKIIMil
B YCIJIOBUH 3aJaHus MPUCYTCTBYET 4-xiyopronyos (orset 4). [ToaTBepauM ckazaHHoOe

YPaBHEHUEM PEAKILIUU.

CH,
+ Cl

AlCI, CHs
- > + HCI

Cl
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PaccmoTrpum cxemy noxa 6ykBoit b. Ilpu B3aumonelcTBuM Toyosa C XJIOPOM

Ha CBCTY IIPOUCXOAUT 3aMCIICHHUC aTOMaA BOJAOPOAa B MCTUJIILHOM PaJIUKaAJIC.

CHa AICI, CH,-Cl
+ C|2 —_— + HCI

B pesynbTare oO6pa3yercs BemecTBo, KOTOpoe ykazaHo 1o nudpoii 5.
Paccmotpum cxemy mon OykBoii B. BzaumoneiictBue OeH3ona ¢ XJIopom
B pucyrcTBuH KatanusaTopa AlClz mpuBoauT k 00pa3zoBaHuio XJI0pOSH30J1a, KOTOPBIH

ykasan o mudpoii 3. [logTBepanm cka3aHHOE YPAaBHEHUEM PEAKIIUH.

AICI, Cl

+Cly — +HCl

Paccmotpum cxemy mox OykBod I. Ecnm peaknuonHyto cMmech OeH3ouna
C XJIOpOM MOJABEprHyTh Y ®D-00JydeHUI0, TO MPOUCXOJIUT PpEAKIUsi, KOTOpas
COIPOBOKIAETCS PA3PbIBOM OEH30JIBHOIO sIpa U MPUCOECAMHEHUEM XJIOpa MO0 MECTY
paspeiBa cBszeid. [IpoaykTom peakiuu OyAeT TreKcaxJIOpIUKIorekcaH (OTBET 2).

[ToaTBEepAMM CKa3aHHOE YPaBHEHHEM PEaKIINHU.

H CI
Cl H
Y-o0nyyenue H Cl
() a0, o0
Cl H
H Cl
OeHson
ClH

rekcaxnopuEnorescad

06 ocobennocmsax u MexaHuzmMax npomexKkanu peam;uii

M@OfC()y Op2aHUYeCKUMU eeulecmeamu

CyTbh OCOOCHHOCTEH ITHX PEAKIIMI COCTOUT B CIIEAYIOIEM: 1) MOCKOJIbKY B HUX
Y4acTBYIOT BEIECTBA MOJIEKYJISIPHOTO CTPOCHHUS, TO OHH MPOTEKAIOT OOBIYHO
C MEHbIIIEH CKOPOCTBIO, YeM, HAlpUMEp, PEaKIMd MOHHOTO OOMEHa; 2) BO MHOTHX
CllydasiX JUig TakuX peakiuid HeoOXOIUMbl CHEIUalbHbIC YCIIOBUS (HArpeBaHue,
yBEJIMUCHUE JaBJICHUS, MPUCYTCTBHE KaTalkM3aTopa, OCBelIeHHE); 3) OOIBIINHCTBO
U3 OSTUX pEaKLHil COMPOBOXKIAIOTCA OOpa30BaHMEM HE OJHOr0, a HECKOJIbKHX
MPOAYKTOB PEAKIIUN.

3a HEKOTOPHIMH PEAKIUSIMU 3aKPETIIICh 0COOBIe Ha3BaHUS, KOTOPHIE 3aBUCT

OT WCHOJB3YEeMBbIX PEareHTOB: THAPUpPOBaHHE (MPUCOETUHEHUE BOAOPOAA),
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raJIoreHUpoBaHue  (XJIOpUpOBaHHE, OpPOMHPOBAaHWE), TUAPOTrAJIOr€HUPOBAHUE
(MprcoenMHEHNE TaIOr€HOBOJOPOIOB), TUApaTanus (MpUCOSIUHEHUE BOJBI) U T. II.
[To cyTtH, 3TH Ha3BaHUS SBISIOTCS KJIacCU(PUKAITMOHHBIMY MTPU3HAKAMU ITUX PEAKIIU .

KrnaccuduunpoBaTe peakuum MeXIy OpraHMYeCKUMH BEIIECTBAMU MOXHO W
Ha OCHOBE MEXaHMU3Ma UX MPOTEKaHUsI. DTO OyIYyT CIACAYIOIIUE TUTTHI PEAKIIUI:

— peakuuu  3aMelleHus, B Ipouecce  KOTOPBIX OIMH  aTOM
(wm pyHKIMOHATBFHAS TPYIIA) 3aMeNaeTcsl Ha APYroi(-yio);

— peaklMM NPUCOEANHEHUS, KOTOPBIEC MTPOTEKAIOT C Pa3pPbIBOM TT-CBSI3EH;

— peaklMM OTIICTUICHHUS, JUIsl KOTOPBIX TPEOYIOTCS OIpe/esieHHbIE peareHThl
(BOIOOTHUMAIOIIME BEIIECTBA, AKTUBHBIE METAJLIBL, CIUPTOBOW PACTBOP LIEJIOUH);

— Ppeakiuy MOIUMEPU3AIIH, IPU KOTOPBIX MPOUCXOJIUT COSTUHEHNE OOJBIIOTO
qucia MoJIeKyJsl (MOHOMEPOB) ¢ 00pa30BaHUEM MaKpPOMOJIEKYJI MOJIMMeEpa.

B oprannyeckoil XuMHuM peakiMy KJIACCU(PUIIMPYIOT TaKKe U MO0 MEXaHU3MaM
pa3pbiBa 1 00pa30BaHUS XUMHUYECKUX CBSA3CH: FOMOJIMTHYECKUN (pajvKaIbHBIN) U
reTePOTUTUYECKUN (MOHHBIN) pa3phIB CBS3EH.

B conepxanuu pazaena «YTIeBOAOPOIbD» MPEACTABICHBI BCE HA3BAHHBIE BBIIIE
TUNBl peakuuii. Tak, Hanmpumep, NpU HU3YYCHUHM XUMHUUYECKHUX CBOMCTB aJKaHOB
MpPEeAMETOM  M3YYEHUsI  SIBIIIOTCA ~ PEaKIUMU  3aMElIeHUs,  IPOTEKAIOIIHE
0 PagUuKaIbHOMY MEXaHU3My (peaklMH TaJOTCHUPOBAHUS W HUTPOBAHUA).
A mOpU U3yYEHUM CBOMCTB aJKEHOB — PEAKUHUH MIPUCOCIUHEHUS, MPOTEKAIOLINe
0 HMOHHOMY MEXaHu3My (peakiuu THUAPOTAJIONEHUPOBAHUS W THUApaTalluu).
PaccmaTtpuBas MexaHU3M MPUCOEAUHEHHUS TAIOIN€HOBOAOPOAOB K HECUMMETPUYHBIM
aJlkeHaM, HEO0OXOJAMMO AaKIEHTUPOBaTh BHHMAaHUE HA BBINOJIHEHWU IIPAaBHUIIA
MapkoBHukoBa. CyTh 3TOro IpaBujia COCTOMT B TOM, 4YTO aroM BOAOpOAA
NPEUMYIIECTBEHHO MPUCOEAUHSETCS K Oosee TMAPUPOBAHHOMY aTOMYy Yriepoja
IpyU JBOMHOM cCBsi3M. HO mpu 3TOM HYKHO YTOYHUTH, YTO 3TO IMIPABUIO HE
VHHUBEPCAIBHO: OHO MPUMEHHUMO TOJBKO B TOM CJy4dae, €Clid MOJIeKyla ajKeHa
HE COACPXKUT HHUKAKUX O0Jiee 3JEKTPOOTPULIATENIbHBIX, YE€M YIrjepoi, aTOMOB, a
peakius MPUCOEANHEHUS MPOTEKAET IO HOHHOMY MEXaHU3MY.

3aanus pazIUYHOrO THUIA M YPOBHSA CJOXKHOCTH TOMOTYT OO€CIEeUUTh
JOCTH)KEHHUE OOYYarolUIMMUCSA MPEIMETHOIO PEe3yJibTaTa «O0OBACHAMbL MEXaHU3MBI
MPOTEKAHMS PEAKIUN 3aMEILEeHUs Y aIKaHOB M PEaKUUid MPUCOECIUHEHHS Y aJIKEHOB

HECHMMETPUYIHOI0 CTpoeHHs (TpaBuiio MapKkoBHHKOBA)» (CM. 3amaHus 7-9).

34



3aoanue 7
U3 npeonosicennozo nepeuns cyxrcoenuil evibepume 06a, KOmopwvle ONUCbIBAIOm

npoyecc xjaopupoearnusl memaHd.

1) mpoTekaer 1o HOHHOMY MEXAHHM3MY

2) Ha4YMHAETCSA C Pa3sphiBa CBA3M B MOJIEKYIIE XJIOpa
3) compoBoxaaeTcs BeiaeacHHeM Ho

4)  OTHOCHTCS K DHIOTEPMHUYECKUM IIPOLIECCAM

5) npuBOIUT K 0OPA30BAHHIO HECKOJILKHUX XJIOPITPOU3BOIHBIX

Kommenmapuii x ebinonnenuro 3a0anust
Peakuusa xyiopupoBaHHsI METaHa NPOTEKAET HA CBETY MO LEMHOMY
paIUKaTIbHOMY MEXaHU3MY M  COINPOBOXKIACTCS BBIICICHUEM 3HAUYUTEIBHOIO
KOJIMYECTBA TEIUIOTHI, T. €. SBJISETCS SK30TepMHUUYECKOW. IlepBoM cramuerd >ToM
pEaKMK SBISIETCS Pa3pblB KOBAJEHTHOW CBSI3W B MOJIEKyJIaX XJIOpa, HAa 4YTO W
3aTPAvYrBAETCS SHEPTUS KBAHTA CBETA:
hv .
CI—=Cl — I’ + Cl
Peakuust mpoTekaeT B HECKOJIBKO CTaauii ¢ 0Opa3oBaHMEM HE TOJBKO
XJIOpDMETaHa, HO TakKe MW JPYruX XJOPOPOU3BOAHBIX — JUXJIOPMETaHA,
TpUXJIOpMETaHa W TeTpaxyiopMerana. Kaxkpas craausi peakiu COIPOBOXKIACTCS

00pa3zoBaHHEM XJIOPOBOAOPO/IA:

hv
CH, +Cl, —= CH,-Cl + HCI

hv
CH3CI +C|2 —_— CHZCI2 + HCI

hv
CHZCI2 +C|2 E— CHCI3 + HCI

hv
CHC|3 +C|2 —_— CCl4 + HCI

3aoanue 8

IIpomescymounoe ob6paszosanue kapooxkamuona CH;—CH3  npoucxooum

npU 83aUMOO0elCMBEUU
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1) »sTeHa u xyopa

2) STeHa U XJOPOBOIOPOIA

3) osTHiICHA U BOAOPOIA

4) orteHa u 6poma

5) peakuus STHIICHA 1 OPOMOBOAOPOA

6) STwiIeHa U BOJIBI B IPUCYTCTBUH KaTaIU3aTopa

Kommenmapuu x evinoanenuio 3a0anus

OOpa3zoBanne KapOOKaTHOHA TPOMCXOMUT TPH HOHHOM pPa3pbiBE T-CBS3H
B MOJICKYJIE aJIKEHA B MPOIECCE PEaKLMil THUPOraJOreHUPOBaHUS U TUAPATALINU.
[Ipoananu3upoBaB yCIOBHUE 3aJaHUs, MOKHO 3aMETHUTh, YTO TAKUE PEAKLIMH YKa3aHbI
B BapHaHTaX OTBETOB I10]] HOMEpaMu 2 (peakiiusi 3T€Ha U XJIOpPOBOJ0POIa), S5 (peakius
STWJIEHAa W OpoMoBOAOposa) W 6 (peakuuss STHIEHa WU BOIbI B MPUCYTCTBUU

KaTaJn3aTopa).

3aoanue 9

U3 npeonoosicennoco nepeuns evlbepume 08a 63auUMOOCUCMBUs, KOMopvle
OMHOCAM K PeaKyusiM 3aMeujeHusl.

1) OpoMupoBaHUWE NUKIOTCKCaHA HA CBETY

2) B3aMMOJICHCTBHE MPOIICHA U BOJAOPOA

3) XJIOpUpOBaHHE MPOICHA IPYU KOMHATHOW TEMIIEpaType

4) HuUTpOBaHHE OCH30J1a

5) B3amMoOJeHCTBUE MPOTIEHA U BOJIBI

Kommenmapuii k evlnonnenuro 3a0anust

[Ipy OpoMHpOBaHUM ITUKIOTEKCAHA HA CBETY IMPOUCXOJIUT 3aMEIlEHHE aToMa
BOJIOPO/Ia HA aTOM OpoMa, LIMKJI U3 IIECTH aTOMOB yIJIepo/ia He pa3phIBaeTCs, Tak Kak
UMEET YCTOMUYMBYIO KOH(MUTYpaIMio. DTa peakius SIBISAETCS peakiHel 3aMelleHus.
[lpn B3auMONEICTBUM TMpPOIMEHA C BOJOPOJIOM TPOUCXOJUT Pa3pblB T-CBA3H H
MPUCOEAVMHEHHE BOJIOPOAA MO MECTY pa3pbiBa. JTa peaklusi OTHOCUTCA K peakUusM
npucoenuHeHns. B mporiecce XjaopupoBaHusS MporeHa MNP KOMHATHOW TeMIepaType
MIPOMCXOJIUT Pa3pbIB T-CBA3M U MPUCOECIUHEHHUE XJIOpa M0 MECTY pa3pbiBa. ITO TAKXKE
peakuust npucoequHeHus. [lpu B3auMopecTBUM O€H305la C a30THOW KHUCIIOTOM
MPOUCXOIUT 3aMellleHHE OHOTO U3 aTOMOB BOJOpoAa OEH30JbHOIO KOJIbla Ha TPYIITY
—NO>. Ot10 peakius 3amemieHus. B3aumoneiicTBue mporneHa ¢ BOAONH OTHOCHUTCS

K pCakmusM IPUCOCINHCHU S, TAK KaK ITPOUCXOIUT PA3PLIB TT-CBA3U B MOJICKYJIC ITPOIICHA
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H Iodjicayromee IMIpUCOCANHCHHUC BOAbI IIO MCCTY pa3pbiB CBA3H. Ha ocnoBanum

C/IeJIaHHBIX 3aKIr0YeHul hopmynupyercs oTeeT (14).

06 ocobeHnocmsax OKUCIUMENbHO-80CCMAHOBUMENbHBIX peam;uz]

C yuacmuem y2neeo000po0o8

B oprannuyeckoi XMMHH CyIIECTBYET HECKOJIBKO MHOM MOAXO0 K OKUCIUTENBHO -
BOCCTAHOBHUTEJIbHBIM ~ peakuusM. I[log JeidcTBUEM OKHUCIUTENS OpraHu4ecKue
MOJIEKYJIBI MOTYT NPUOOpETaTh aTOMBbl KUCIOpOAAa WM TEpSATh aTOMbl BOAOPOJA.
CreneHb OKHUCIEHMS YIJepoJa B OPraHWYECKHX BEIECTBAX MOXKHO OIPEAENIUTD,
OPUMEHSAS TOT K€ AQIrOPUTM, YTO HCHOJB30BAIM I ONPEACIICHUS CTElEHEn
OKHUCJICHHsSI B HEOPraHWYECKHUX BEIIECTBAX, HECMOTPA HAa TO YTO B OPraHUYECKUX
BEIIECTBAX CTEIEHb OKHUCIEHUS aTOMOB HOCUT (POPMaJIbHBIN XapaKkTep U HE CBsi3aHa
C pPEAJIBHBIM pAaCHpPENEICHUEM JJIEKTPOHHOM IUIOTHOCTH B MoOJIeKysle. Takoi
(dopMasIbHBIN MOAXOA JAaeT BO3MOXXHOCTh MPUMEHUTh METOJ 3JIEKTPOHHOIO OajiaHca
JUI PacCTaHOBKU KO3(P(PHUIIMEHTOB B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX
C Y4aCTHEM OPraHMYECKHUX BEIECTB.

Paccmorpum  Gosnee moapoOHO OCOOCHHOCTH TPOTEKAHUS OKHCIUTEIHHO-
BOCCTAHOBMTEJIBHBIX PEAKLUWN MPUMEHHUTEIBHO K ajkeHaM. BHavajsie OTMETHM TOT
dakT, 4YTO B OTJIMYME OT AJKAHOB OHU JIETKO MOJBEPrarOTCs ACUCTBUIO Pa3IMYHBIX
okucnurened. Ilpuyem coctaB 00pa3yromIMXcsi MPU 3TOM MPOJYKTOB 3aBUCUT
OT YCIIOBUM, B KOTOPBIX MPOUCXOMAT JTaHHbBIE MPOLECCHl (CHIIbI OKUCIUTENS, CPEIbI,
B KOTOpOW NPOBOAMTCSA peakuusi, HarpeBaHus). Tak, Hampumep, NpU JAEHCTBUU
Ha JIKEHbl BOJHOTO WK cIa00IEI0YHOr0 pacTBOpa NepMaHraHara Kajus poTeKaeT
«MATKoe» okucieHue. Peakuus nporekaer 06e3 HarpeBanus. [Ipu aToM paspbiBaercs
TOJILKO T-CBsA3b C=C u 00pa3yroTcs 1BYXaTOMHBIE CIUPTHI.

3H,C—CH=CH, + 2KMnO,+ 4H,0 —=»
nponuneH

— 3H;C—CH—CH, 4+ 2MnO, 4+ 2KOH
OH CI)H
nponanguon-1,2
HeoO6xoquMo oOTMETHTh, YTO B IIpollecCe JaHHOW peakIuu HaOIrogaeTCs
MCYE3HOBEHUE XapakTepHOW (HUONETOBOM OKpacKu TMepMaHraHaTa Kaius U
00pa3yroTCs KOPUYHEBBIE XJIOMbS TUOKCHIA MapraHiia. Takoil MpU3HAK PeakIuu

MO3BOJIIET TOBOPUTH, YTO 3TO OJHA U3 KAYECTBEHHBIX PEAKIIMN HA HAIMYUE JBOWHOMN
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CBA3HU B MOJICKYJIaX OPraHHMYCCKHUX BCHICCTB. HpI/I Oonee OHCPIru4HOM OKHCJIICHHH —
I[GﬁCTBHPI IICpMaHIraHaTa KaJlusd B KHCJION cpeac IIpu HArpCBaHUM — IIPOTCKACT
(GKCCTKOC» OKHCJIICHUC aJIKCHOB. HpI/I OTOM IIPOUCXOAUT PACIHICIITICHUC MOJICKYJIbI

M0 MECTY JBOMHOM CBS3U C 00pa30BaHUEM CMeCH KapOOHOBBIX KHUCIIOT.

tO
5H,C-CH3CH=CH-CH, + 8KMnO, 4-12H,S0,, —

NeHTeH-2
) O
vy \\
5 H3C‘CH2'C\/ + 5 'C—CH; +
OH HO

nponaHoBas KMcnoTa 9TaHOBad KMUCIoTa

+ 8MnsO, + 4K,SO,+ 12H,0

Ecau I[BOﬁHEUI CBA3b HAXOOUTCA Ha KOHIC MOJICKYJIbI, TO OOAHUM U3 IIPOAYKTOB

OKHCJICHH aJIKCHaA 6yz:eT erIGKI/ICJIBIﬁ ras.

H;C—CH=CH, + 2KMnO, + 3H,SO, —»
nponuneH

O

7

H,C—C{ + CO, 4 2MnSO,+ K;SO, 4 4H,0
OH

9TaHOBasA KMUCIOoTa

Eciu xe y aroma yriaepoga, oOpa3yloIIero JABOWHYIO CBsI3b, HMEETCS
JIOITOJTHUTEIIbHBIN  YTJIEBOAOPOJHBIM 3aMECTUTENb, M HET aroMa BOJIOPOJA, TO

B pe3yJIbTATE €ro OKUCIeHUs1 00pa3yercs He KapOOHOBAsI KUCIIOTA, & KETOH.
o
5 H,C—C=CH, + 8KMnO,412H,S0, —
CH,
2-meTunnponeH
5H,C-C=0 +5C0,+ 8MnSO,+4K,SO,+12H,0
CH,
aLeToH
OcoOoro BHMMaHMsl Yy4uTelsl MNOTpeOyeT (opmupoBaHHE y OOydaroUIuxcs
YMEHUS PacCTaBISITh KOO(PGUIIMEHTHI B TaHHBIX YpaBHEHUAX peakiuii. OOyuaronuiics
P 3TOM MOXET BOCHOJb30BATHCS KaK METOJIOM JJIEKTPOHHOIO OanaHca, Tak U
METOJ/IOM 3JIEKTPOHHO-MOHHOIO OanaHca.
3ajaHus pa3IMYHOIO THUIMA M YPOBHS CIIOKHOCTH IOMOTYT OOECHEeYUTh
JOCTHKEHHE OO0yJaroIIMMHCS IPEIMETHOrO0 pe3ysibTaTa, KOTOPbIM OTpaxkaer

((C(bOpMHpOBaHHOCTB YMCHUA PaCKpbIBATb CYHIHOCTb: OKHUCJIHUTCIBbHO-
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BOCCTAaHOBHUTCJIBHBIX peaKHI/Iﬁ IMOCPCACTBOM COCTaBJICHHUA QJICKTPOHHOI'O

(3J7IEKTPOHHO-UOHHOI0) OaaHca 3TUX peakiui» (cM. 3aganue 10).

3aoanue 10
Hanuwume ypasnenue peaxyuu oxucienus nenmaouena-1,4 nepmanzanamom

Kanusi 8 KUCI0U cpeoe.

Kommenmapuii k 6vinonnenuro 3a0aHus

AHanmm3upyeM yCcIOBHE 3a/IlaHUS: OTMEYAEM, UYTO YKa3aH CHUJIbHBIN OKUCIUTEIb
(KMnOg4), cpema mnpoTekaHHsl peakluu KWCas, a B OKHCISIEMOW MOJCKYJe
NPUCYTCTBYIOT JIBE KOHIIEBbIE JIBOWHBIC CBS3M M €€ YIJCPOAHBIA CKeler
Hepa3BeTBICHHBI. Ha OCHOBaHMHM 3TOr0 aHanM3a MPOTHO3UPYEM, YTO MPOHU30UIET
pa3peiB OTHX JBOWHBIX CBS3ed W B pe3ylbTaTe oOOpPa3ylOTCs [BE MOJCKYIIbI
YIIJIEKUCIIOTO Ta3a (M3 KOHIIEBBIX aTOMOB YIJIEPONa), a MPU OKHCICHUH 2-TO U 4-TO
YIIIEPOIHBIX aTOMOB HCXOTHON MOJICKYJIBI O00pa3yroTCsi KapOOKCHIIbHBIC TPYIIIHL.

CocraBum CXCMY pCaKINM:

KMnO, 0, 0
H,S0, no” OH

Onpenenum Kod(PPUIIMEHTH B YpaBHEHUU PEAKIIMM METOJOM 3JIEKTPOHHO-
MOHHOTO Oananca. [yt 3Toro ocymecTBUM CIEAYIOIMNE TSHCTBUS:
1. CoctaBuM ypaBHEHHE MpoOLIECCa OKUCTICHUS

— C IIOMOMIBbIO MOJICKYJIAAPHBIX (I)OpMYJ'I 3aIMIIEM CXEMY OKHCIICHUA .

C;Hg > 2C0, + C,H,0,
— YpaBHSIEM KOJIMYECTBO aTOMOB KHCIIOPOa C MTOMOIIbIO 100aBICHUS
MOJIEKYJ BOJIBI B JIEBYIO YaCTh YPABHEHUA
C;Hg+8H,0 ———> 2C0,+C;H,0,
— YpaBHS€M KOJIMYECTBO AaTOMOB BOAOpOJa, J00aBMB B IMPaByl YacTh
ypaBHEHHMS TPOTOHBI BOJOPO/IA, TaK KaK Cpejia pacTBOpa KUCas:
C;Hg+8H,0 ——— 2C0,+ C3H,0, + 20H”
— ypaBHSIeM 3apsibl B JIEBOM W MpPaBOM YacTAX YPAaBHEHHUS C IOMOIIbIO
AJIEKTPOHOB:
C.Hg+8MH,0-206 ——— 2C0,+ C;H, 0, + 20H"
2. JleictByss  mojgo00HBIM  00pa3oM, COCTaBUM  ypaBHEHHE IIpoliecca

BOCCTAHOBIJICHHUA.
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MnO, + S8H* + 5e — Mn™+4H,0
3. Haxogum  4uciio  3JIEKTPOHOB,  y4acTBYIOIIUX B OKHCIIUTEJIBHO-
BOCCTAHOBUTEJIBHON peakuuu. [[nsg 3Toro cymMMupyeM MNpOLECCHl OKHMCICHHUS U
BoccTaHoByeHHs. Ha 3ToM ocHOBaHuu onpezenseM Ko3OPUIIMEHTHI 17151 OKUCIUTEINS
Y BOCCTAaHOBHTEJIS.

C‘5H8 + 8H20 - 20(-3 S ZCOQ + CBH4O4 + 20 H+ l

MnOy + 8H" +5 —— > Mn’* + 4H,0 4

C:Hs + 8H,0 + 4MnO, +32 H——> 2C0; + C3HO4 +20 H + 4 Mn?* + 16 H,0

CokpamiaeM OJWHAKOBBIE YIEHBl YpPaBHEHHsS B JIEBOM M IPAaBOM 4YacTsX
(mpoTOHBI BOAOpPOJA U MOJEKyabl BOAblI). Jlanmee 3amuchlBaeM OKOHYATEIbHOE
YPaBHEHHUE OKUCIIUTEIBHO-BOCCTAHOBUTEIILHON PEaKIIUU.

C;Hg+ 4 KMnO, + 6Hy80, — 2C0, + C3H,04 +2Ky804 +4 MnSO, + 8 H,0

OOpatuM BHUMaHUE €lle Ha HEKOTOpPbIE MPEIMETHBIE PE3yJIbTaThl OCBOCHUS
colep)KaHusl pazfena «YTJIeBOAOPOIb», IOCTHXKEHHE KOTOPBIX HMEET BaKHOE
MO3HABATEIbHOE 3HAYEHUE U VISl OCBOCHHMSI MOCIEAYIOIINX TEM Kypca OpraHnyecKon
XUMUH, — «C(HOPMUPOBAHHOCTh YMEHUS xapakmepuzosamsv (onucvliéamsv) o0IIUE U
cnenupuyeckne XUMHUYECKHE CBONCTBA OPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB/TPYNI W TEHETUYECKYIO CBS3b MEXKIY HUMH, MOATBEPXKIAasi ATO ONHUCAHUE
pUMEPAMH YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN C UCMOJIb30BAaHUEM
CTPYKTYpPHBIX ()OPMYJ OPraHUYECKUX BEIIecTB» (cM. mpuioxenue 4). JloctmwkeHue
ITUX PE3YJIbTATOB MOXKET OOCCIEUYMBATHCS TMPH BBIMOTHCHUHN CICAYIONTUX 3aJaHHM

(cMm. 3amanms 11-17).

3aoanue 11
U3 npeonoowcennoco nepeunst 6vlbepume 08a 6eulecmed, ¢ KOMOPbIMU
peazupylom u nponaw, u NPoneH.
1) 6pomMHas Boaa
2) pactBop KMnO4
3) Boziopon
4) xucnopona
5) xJ0p
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Kommenmapuii k 8binonnenuro 3a0anus

OmnpenenuM xapakTep XUMHUYECKON CBSI3M B MOJIEKYJaX 3aJaHHBIX BEIIECTB.
[Ipoman OTHOCHTCA K KJIAcCy alKaHOB, T. €. K IpPEIeNIbHBIM YIJIEBOAOPOAAM, a
IpONeH — K HeIpeleNbHbIM yIrieBojopojaM ainkeHaMm. llpoanamusupyem
BO3MOXKHOCTH B3aMMOJICHCTBUSI ITHX BEIIECTB C MEPEYUCICHHBIMU PEaKTHBAMHU.
bpoMHasi Boma u pacTBOp MepMaHraHata Kajiusi OOECIIBEYMBAIOTCS TOJ JCHCTBUEM
HeNpeaeNnbHbIX coeauHeHuil. [IpomaH K TakuM BelIeCTBaM HE OTHOCHTCA.
B3aumogeiictBue ¢ BOJOPOJOM — THAPHUPOBAHHE — XapaKTEpHO JMJis BEIIECTB,
COIEPIKAIIMX KpaTHBIE CBA3M W Manble UUKIbL. [lpoman He Oyner moaBepraThCs
rugpupoBanuio. C KHCIOPOJOM pearupyroT TMPaKTHUYECKH BCE OpraHUYecKue
BemiecTBa. J[aHHas peakuus HA3bIBACTCS TOPEHHEM WM OoKucieHueM. [Ipomykramu
CropaHus JIIOOBIX YIIIEBOIOPOAOB SIBISIOTCS YIVIEKUCIBIN T'a3 U BoJa. XJIOP MOXKET
pearupoBaTh CO BCEMH YIJIEBOJOPOIAaMHU, IIPU 3TOM HPOTEKAIOT PEAKLIUU 3aMELICHUS
(c TpedenpHBIMH YIJIEBOAOPOJAMHU) WM TPUCOEIUWHEHUS (C HEMmpeaeTbHBIMU
yriaeBojoponaMu). TakuM 00pa3oMmM, M MpomaH, W HTPOINEH MOryT pearupoBaTrh

C KHCJIOPOJIOM U XJIOPOM.

3aoanue 12

U3 npeonosxcennoz2o nepeuns gvibepume 08a Gewecmed, u3 KOmMopvix 6 0OHY
Ccmaouto Helb3a ROJYUUMb OEH301.

1) metan

2) rekcaH

3) renran

4) UKJIOTeKCaH

5) areTuiieH

Kommenmapuu x evinonanenuio 3adanus

BcnoMHuM, 4YTO 0€H301 MOXKHO TMOJYYUTh HECKOJBKMMHU CIOCOOAMM:
1) Tpumepuszanueil aneruieHa; 2) B pe3yibTaTe JACTHMAPUPOBAHUS ITUKIOTEKCAHA;
3) npu IeruapouMKIM3aluy rekcaHa. DTH BEIIeCTBAa yKa3aHbl B BaApHMAHTAaX OTBETa
nox Homepamu 2, 4, 5. AHanu3upys OCTaBIIMECS BAPUAHTHI OTBETA, 3AMETHM, YTO
U3 TENTaHa B pe3yjbTaTe €ro AErHIPOLUKIN3alUU 00pa3yeTcss He OEH301, a TOJIYOJL.
M3 Merana nmoaydyuTh OEH30J B OJIHY CTaJMI0 Takke HEeBO3MOXkHO. CleoBaTeibHo,

BEPHBIMU SABJISIIOTCSI OTBETHI 1 1 3.
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3aoanue 13
Yemanosume coomeemcmeue medncoy xumuweckou peaxyuell u npooOyKmoM,
KOmopblll  00paszyemcss 6 pesyibmame 5moll peakyuu: K Kaxdcoou no3uyuu,

0003HaueHHOl OYK60lU, nodbepume COOMEEMCMBYIOWYI0 NO3UYUIO, 0OO03HAUEHH)IO

yugpoti.

XUMHNYECKASA PEAKIIUA [MPOAYKT PEAKIIUN
CH,—CH-CH,

A)  wu3omepuzaius OyTaHa '

CH,

CH,—CH—CH,

b)  ruaparaunus nponuHa 2) éH

B)  runpupoBaHue nporieHa 3) CHzCH—CH=CH,
CH,—C—CH,

I')  nmermapupoBanue OyraHa 4) g

-0
6) CHs-CH,—C7
H
Kommenmapuii x evinonnenuro saoanus
W3omepuzanust OyraHa mpoucxoauT npu Hamuumu kKaranusatopa (AlICls) wu
COIIPOBOKIAETCS W3MEHEHUEM YIJIIEPOAHOTO CKeJeTa MOJEeKybl. B pesymnbrare
peakiuu oOpasyercs mM300yTaH (MeTWamponaH), GopMyna KOTOPOTO IMPEICTaBIICHA
B mpaBoM ctosibie noa 1mudpoit 1. ['maparamus nponuHa (IpUCOEIUMHEHUE BO/IbI)
nporekaeT B npucyrcTBuu coneir pryru(ll). IlpomykToM peakumuu SIBIISETCS
KapOOHWIbHOE coenuHeHne — aneToH. Ero ¢gopmymna mpeacrapnena mox mudpoit 4.
['uapupoBanue mpornuHa (MPUCOSAMHEHHE BOAOpPO/AA) MPOTEKAET C Yy4aCTHEM
KarajqM3aTopa NpU TOBBIMICHHBIX TEMIIEpaType W AaBieHUHU. [IpogykToM peakuuu
ABIIIETCA TIporaH, (opMyjie KOTOpPOrO COOTBETCTBYET OTBET mon Iudpoit 5.
HerunpupoBanue  Oyrana  (OTHIEIUIGHHE  BOAOPOJA)  TaKXKe  IMPOTEKAeT
Npu 00CCTICUCHUH CIICIMATILHBIX YCIIOBUH (KaTaau3aTop, TeMIieparypa, 1aBlieHue) U
COIIPOBOXKIAETCS OOpa30BaHUEM pas3MYHBIX TMPOAYKTOB. B ycioBum 3amaHus
MIPEJICTAaBIICH OJWH M3 BO3MOXKHBIX MPOAYKTOB 3TOM peakiuu — OyraaueH-1,3, ero
dbopmyia npeacTaBiieHa moj nudpoi 3.
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3aoanue 14

Yemanosume coomeememeue medxncoy Hazeanuem eeuiecmed u npooyKmom,
NPEUMYWECMBEEHHO  00pA3VIOWUMCS NPU €20  83AUMOOCUCBUU ¢  U3OLIMKOM
bpomosodopooa. K xaocooi nozuyuu, 00603HaueHHOU OYK6OU, NoObepume

COOMBEemMCmaBYIOUYI0 NO3UYUIO, 0003HAUEHHYIO YUPDPOU.

HA3BAHUE BEIIECTBA [TPOJIYKT B3ANMOJIENCTBUS
Br Br
b) umxnodyran
CH,-CH,-CH
B) nponunen 2) Br 2 g Br 2
I') nponun Br
3) CH;-C-CH;
Br
4) '
Br
5) CHj3-CH,-CH,-CH,
Br
CH3;—-CH-CHj4
°) Br

Kommenmapuii k 8binonneHuro 3a0aHus

[Tpu B3ammoneiicTBuu OyTeHa-2 ¢ OpPOMOBOJOPOAOM IPOUCXOIUT Pa3pPhIB
T-CBS3M B €r0 MOJIEKYJIe M0 HMOHHOMY MEXaHHW3MYy W TMPHCOCAMHEHHE MOJICKYIIBI
OpoMoBoOmOpoAa K aroMaM yriepona. B pesymbrare 3TOH peakiuu oOpaszyeTcs
2-OpoMOyTaH, CTpPYKTypHas QopMysia KOTOpPOro TMpeJCTaBlieHa B  OTBETe
nof iudpoit 4. [lukno6yTran OTHOCUTCS K IPEICTABUTENSAM [IUKIIOATKAHOB C MaJIbIMU
YIJACPOIHBIMU LUKJIAMU. Takue MOJEeKyJabl HEYCTOWYMBBI M CIIOCOOHBI BCTYNATh
B PEaKIMy MPUCOSINHEHHSI C Pa3pbIBOM YIJIEPOTHOTO LKKIA. B pesymnbrare peakiuu
nukiao0yraHa ¢ OpomoBojopojioM oOpasyerca 1-OpomOyran. Ero dopmyna
NPUCYTCTBYET B OTBeTe moj Ludpoil 5. Peakuus nponuieHa ¢ OpoMOBOAOPOIOM
NPOTEKAeT AHAJIOTUYHO peakuuu OyTeHa ¢ OpOMOBOAOPOJOM — IO HOHHOMY
MEXaHH3MY, C pa3pbIBOM T-CBS3M B €ro Mojekyne. Ho B aToMm ciydae HEOOXOAMMO
MPUMEHUTh TpaBWIO MapKOBHHKOBA — OpoM OyJeT NPUCOCIAUHITHCS K MEHEe

TUAPUPOBAHHOMY aTOMY YIJIEpOJa, T. €. KO BTOPOMY aTOMYy YIJIEpOJa B MOJIEKYJIE.
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[IpoaykTom aTOM peakiuu Oyner 2-Opommpomnad, ero ¢opmyna — moj 1udpoin 6.
B mornekysie nmporuHa npucyTCTBYIOT JIBE TT-CBSI3H (B COCTaBe TPOiTHOM cBsi3H). Tak kak
B YCIIOBUU 3aJ]aHUsl YKa3aH U30BITOK OPOMOBOAOPO/IA, TO peakius OyAeT MpoTeKaTh
C Pa3pbIBOM KaXJ0W U3 m-cBsA3ed. [IpuMeHuB, Kak U B NpeabIIYLIEM CIydae, IPaBUiIO
MapkoBHUKOBa, OmpeaessieM NPOAYKT JaHHOM peakiuu — 2,2-m1uOpoMIIporiaH

(popmyna moxa uudpoii 3).

3aoanue 15

YVemanosume coomeemcemeue medxncoy Xumudeckou peaxyueti u npoOyKmoM,
Komopbwlil 0bpazyemcsi 6 peyiomame 3mou peakyuu. K kasxcoomy snemenmy nepeozo
cmonbya, 0003HaueHHo20 OYKBOU, nodbepume d1eMeHm U3 6Mopo20 Cmoaoya,

0003HayeHHbIL YUPDPOUL.

CXEMA PEAKIUH PEATEHT X
X
A) CHs-CH; — > CH3s-CH,Br 1) HBr
X
B) CHs-CH; = CHs—CH-NO, 2) HNOs
X
B) HC=CH — CHs-CHO 3) Br
X
) HC=C-CH; — CH3:-CO-CHs 4)  NO;
5) CO
6) H20

Kommenmapuii k evinonnenuto 3adanus

Jns ompeneneHusl TOro, Kakoe BEIIECTBO yYacTBYET B KaXKJOW M3 peakiui,
CXEMbl KOTOPBIX MPUBEACHBI B YCIIOBUM 33JaHHUs, COIMOCTABUM COCTaB HCXOIHBIX
BELIECTB U MPOIYKTOB peakuuii. Tak, Mo aHaJIM3y cOCTaBa BELIECTB B CXEME PEAKIIMU
1o OykBoi A BUAHO, YTO MPOUCXOAUT 3aMEIICHUE aTOMa BOJIOPOa B MOJIEKYJIE 3TaHa
Ha OpoM. 3HAYUT, 9TO peakuus OpOMHUpPOBAHUS alKaHa — peareHT Opom (oTBer 3).
ITo cxeMe peakiuu noj OykBoil b Takxke BUHO, YTO MPOUCXOIUT 3aMEIICHUE aToMa
BOJIOPO/Ia B UICXOTHOM 3TaHE Ha HUTPOTPYIITY. ITO BOZMOXHO B PEAKI[UU HUTPOBAHUS
MoJ1 IEUCTBUEM pacTBOpa a30THOM KUCHOTHI (0TBET 2). Cxema peakuuu noj Oyksoi B

COOTBCTCTBYET INPOLCCCY Iruaparaiuu alncTUiICHa, O 4CeM CBHIACTCIILCTBYCT COCTAaB
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MPOJIYKTAa PEAKLIMH, KOTOPbIA OTJIMYAETCS OT COCTaBa MCXOJHOI'O BEHIECTBA KaK pa3
Ha MOJIEKYITY Bojbl (OTBET 6). B cxeme peakiuu noj OykBoii [ mporcxonut Takou xe,
KaKk ¥ B Clydae peakiuu Tmojx OykBoil B, mpoiiecc — mnpucoenvHEeHHE BOIbI

(rumparanusi) K IponuHy (OTBeT 6).

3aoanue 16
3aoana cnedyrowan cxema npespaujeHuli eujecmas:
Cl,, AICI,
1-6pomMnponaH ——= X ——= @BeH30n Y

Onpedenume, Kakue u3 yKa3aHHuIX eewecms a6usomcs sewecmeamu X u Y-
1) npomanoin-1

2) IpOIHIICH

3) rekcan

4) xmopOeH30.1

5) rekcaxJopiuKIOreKcaH

Kommenmapuii x evinonnenuro 3a0anus

Cpenu mepedyuCIICHHBIX BEIIECTB B KAa4ECTBE BEIECTBA X HYXKHO BBIOpAThH
Takoe, KOTopoe Oy/leT OTBeYaTh OJIHOBPEMEHHO JIBYM KPUTEPHUSIM: OHO MOXKET OBIThH
MOJIY4EHO U3 1 -OpomImporiana B OJJHY CTaJIUI0, a TAKKE ITO BEIIECTBO JOJHKHO B OJTHY
CTaAuI0 TpeBpamarbcsi B OCH30J. TakuM BEIIECTBOM  SBISIETCS T'eKCaH.
JleNCTBUTENBHO, €ro MOXHO TIOJIY4YUTh C TIOMONIpK0 peakuuu Bropna
u3 1-Opommnponana aeiictBueM Hatpusi. Jlanee npu AEruIpupoOBaHUM U LIUKIU3ALUN
U3 TeKkcaHa oOpasyeTcss O€H30s1 (Karaau3aTop — METaJl IJIATUHOBOW TPYIIIIBI).
B nmocnenneM mpeBpallleHMM TpU  XJOPUPOBAHUKM O€H305Ia B MPUCYTCTBHUU
KaTaau3aTopa UAeT Peakilus 3aMelIeHs BOJ0PO/ia XJI0POM U 00paszyeTcs XJI0pOeH30JI.

3anuiieM B Ta6JIHIIy HOMCpa BI)I6paHHI)IX BCHICCTB 110 COOTBCTCTBYIOIIIUMHA 6YKBaMI/I.

3aoanue 17
Hanuwume ypasuenus peaxyuil, ¢ nOMOubio KOMopvixX MONXCHO OCYWECMEUNb
npespauieHus.
/n HBr
CH3CHBrCH,CH;Br ——— X| ——» X, —> 3,4-TUMETIITEKCaH — »
kar., KMnO,, H,S04, 7 cooH
— X3 >
COOH
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Ilpu Hanucanuu ypaeueHuti peakyuil UCHOIb3VUME CMPYKMYpHble BOopM)ibl

OpcaHU4YeCKux eeuiecmse.

Kommenmapuii k 8vinonneHuro 3a0aHus

[Ipu o6paborke 1,3-aubpomMOyTaHa METALTUYECKUM I[IMHKOM TPOUCXOIUT
OTIIEIUICHHE aTOMOB OpoMa M 3aMbIKaHHE [IMKJIA U3 TPEX aTOMOB YIJIepOo/Ia, IPH ITOM
o0Opa3yeTcsi METWIIUKIONPOIaH. JTO MPEBpAIlleHUe WILTIOCTPUPYET CJEAYIOIIee
YpaBHEHHUE PEaKIIHH:

HyC_
1) CH;CHBrCH,CH,Br + Zn —3 ZnBr, + - (Ij _~CH—CH;
2

M3BecTHO, YTO Majble ITUKIBl HEYCTOWYMBBI W JUII HUX BO3MOXKHBI PEaKIIUU
MIPUCOCIMHEHUSI C pacKpbITHeM Iukia. [Ipyu B3auMomelCTBUU METHIIUKIIONPONaHa
c OpOMOBOJOPOJOM MPEUMYIIECTBEHHO oOpa3yercs 2-OpomOyraH. Eme ogHum
NPOAYKTOM 3TOM peakuuu MoxeT ObITh 1-OpomOyraH. Ho 3To BemiecTBO He
COOTBETCTBYET 3a/JIaHHOM CXeMe TMpeBpallleHuil, Tak KaK W3 HEro Hemb3st OyaeT
MOJTYYUTh CIEAYyIoIee BemecTBo — 3,4-nuMernirekcat. [losTtomy ypaBHeHHE peakuu

6YI[CT BBITJIAACTD TAK.

H,C ~ t°
2) | CH=CH3;+HBr —— CHs-CH(Br)-CH>—CHs
H,C

YroO6s! nonyuuTs 3,4-1uMeTunreKcal u3 2-0poMOyTaHa HE0OX0JMMO MPOBECTU
peakio ¢ MeTalUIMYecKkuM HaTpueM (peakiusi Bropria), B pesynbrare KOTOpOId
YBEJIIMUMBAETCS YIVIEPOAHBIA CKelIeT MOoJeKyabl. COCTaBUM COOTBETCTBYIOIIEE
YPaBHEHHUE PEAKIINU:

CH, CH; CH,4
3 2 CH3—CH2—CIZH—Br +2Na — CH3—CHZ—CIZH—CIZH—CHZ—CH3 + 2NaBr

YerBepToe mpeBpallieHue MpernoaracT IPOBEASHUE JCTUAPOIUKIN3AIUN
(apomaruzanun) 3,4-nuMeTHIreKcana ¢ oopasoBanueM 1,2-IUMETHIOCH301a, TaK Kak
UMEHHO W3 HETO MPH OKUCIECHWHW MOXKHO TOJYYHUTh 33JaHHYIO JTUKApOOHOBYIO

KHCJIOTY. 3alMIIEM yPaBHECHHUE, COOTBETCTBYIOILEE MIPOLECCY JETUIPOLUKIN3AUU:
CH,4
CI:HS CI:Hs CH,

Kar., t°
4) CH;—CH,-CH—CH-CH,-CH; ————» +4H,
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CocraBum YPAaBHCHHUC PCAKIHUHN IIOCJICAHCTO IIPCBPpAlICHUA — OKHCICHHA,
IMIOJIY4YCHHOI'O 1,2-IIHMGTI/IJI6CH3OJIEI IICPMAHIraHaTOM KaJlugd B IIPUCYTCTBHH cepHoﬁ

KHCJIOTHI. Kamz[aﬂ N3 MCTHWJIBHBIX T'PYIIII IIPXU 3TOM OKHCJEICTCA a0 Kap6OKCI/IJIBHOﬁ

IPYIIIBI.

CH, COOH
CH, COOH
5 5 +12KMnO , + 18H,S0, —> 5 +12MnSO , + 6K, SO, + 28H,0

BaxxHo, 4TO mpM 3amMCH YpPaBHEHMS OJTOM PEAKLHMM HYKXHO YKa3aTb BCE

NPOAYKTHI PEAKIIUU U MPABUIBHO PACCTABUTh CTEXHOMETpUUECKHUE KOAPPUITUEHTHI.

006 ucnoavb306aHUU MEMOOUYECKO20 npuema «pewerue 3a0auy

npu usydenuu memvl « Yeneeo0opoowi»

Bce ckazamHOe paHee OTHOCHTENBHO HA3HAYEHHWS W OCOOCHHOCTEH
MCIOJIb30BaHMS JAHHOTO METOAMYECKOT0 TpreMa B y4eOHOM IIPOIECCE B MOJTHOU MeEpe
COOTHOCHTCSI C HW3YYCHHEM paszena «YTriaeBomoponb». s OGoiee KOHKPETHOTO
pacCMOTpEHHUsI OJTUX BOMPOCOB C YYETOM CHEIUGUKH COAEpX aHUs paslera
«YTIEBOIOPOABI» CUMTAEM HEOOXOAMMBIM €Ie pa3 OOpPaTUTh BHUMAHUE YIUTEIIS
Ha OTJE/bHBIC, BAYKHBIC C HAIICH TOYKH 3PCHUS, TOJOKEHHUS, KOTOPhIE 00sA3aTeIIbHO
CJIETyeT YYUTHIBATh MPU W3YyYEHUW JAHHON TEMBbI. JTO, B YACTHOCTH, IOJIOKCHHE
O TOM, 4YTO pelieHue 3anad: 1) cnocobcmeyem NPOYHOMY OCBOEHUIO Y4E€OHOTO
MaTrepralia, 0CO3HaHHOMY MOHUMAHUIO CYIIHOCTH HM3y4aeMbIX TEOpHH, 3aKOHOB H
3aKOHOMEPHOCTEU; 2) mpebyem npumeHeHuss 3HAHUN CBOWCTB BEIIECTB M YCJIOBUM
MPOTEKAHMS COOTBETCTBYIOIIMNX PEAKIIMH C UX YyU4aCTUEM; CHOPMUPOBAHHOCIU Y MEHUSL
COCTaBIISATH (DOPMYJIBI BEMIECTB M YPABHEHUS PEAKIIUN;, NPABUIbHOSO UCHOIb30B8AHUS
COOTBETCTBYIOIIMX  (PU3UYECKMX  BEJIMYMH U KOPPEKTHOrO0  MPOBEACHUS
MaTEMaTHYECKUX pacueToB (CM. MpuioxkeHue 5); 3) npeononacaem aKTHBHYIO
MO3HABATEIbHYIO JCSATEIBHOCTh OOYYaAIOIIUXCS, HENPEMEHHBIMU JJIEMEHTAMHU
KOTOPOH SIBJISIIOTCS VyMOuHeHUue W 3aKpenjieHue BEIyIUX TOHSTHH O BEIIECTBE H
XUMUYCCKON PpEaKINH, COB8epUuleHCMB08anHe YMEHUW TI0 TPUMCHCHHWIO 3HAHWA;
dbopMupoBaHuEe TMPEACTaBICHUN, HEOOXOIUMBIX IS OCO3HAHHOTO BOCHIPUSIITHS
MOCIIeAYIONMero Marepuana; 4) cozoaem OCHOBY JJIA YCIENTHOTO JOCTHIKEHUS
abCOMIOTHOTO  OOJBIIMHCTBA TMPEAMETHBIX PE3yIbTaTOB OCBOEHHUS Y4€OHOTO

Marepuana.
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Ha3BaHHbIE TIOJOKEHHUS MPUMEHHUMBI K PEIICHUIO BCEX THUIIOB XUMHUYECKUX
3aJlay, PEKOMEHIOBaHHBIX Pabodeil mporpaMMoi K HCIOIb30BAaHUIO MPU HU3yYECHUH
paznena «YriaeBomopoab». PaccMOTpUM HEKOTOpBIE THIIBI PACUETHBIX 3ajad,

C IMOMOIIBI0 KOTOPBIX (POPMUPYETCS YMEHHUE «PeIIaTh 3aaadam» (cM. 3amanus 18-22).

Tun 3a0anus: pacdemoul 00bEMHBIX OMHOWEHUL 24308 npu XumudecKux

peaxkyusix

Jlnst pacyeToB 0OBEMHBIX COOTHOIICHHWH Ta30B HEOOXOIUMO BOCTIONB30BATHCS
3akoHOoM ['eif-JItoccaka: ra3el B3aMMOJCHCTBYIOT B 00BEeMax, MPOIMOPIIMOHAIBLHBIX
kodpunmenTam B ypaBHeHu:m peaknuu. OOpaTUM BHHMaHHE HAa TO, YTO €CIIA
B YCJIOBMM 3aJaHUs HET YyKa3aHUS Ha TO, YTO OOBEMBI Ta30B H3MEPEHBI
IpU HOPMaJIBHBIX YCJIOBHSX (H. Y.), TO MCIIOJB30BaTh 3HAUYEHUE MOIISIPHOTO 00BheMa

raza 22,4 1/mMonb Oyaet ommdouHo (cM. 3amanue 18).

3aoanue 18
Buiuucnume obvem xucnopooa, komopwlii HeoOXo00uM O0Jisi NOJIHO20 C2OPAHUS
50 n ayemunena. Ilpu pewenuu 3aoauu yuecmv, 4mo 00beMbl 24308 U3MEPEHbl

npu 0O0UHAKOBbIX YCIOBUAX. B omeeme zanuwume yucino ¢ mounocmuoio 00 yeJiiblx.

Kommenmapuu x evinonnenuro 3aoanus
CocTtaBuM ypaBHEHHE PEaKIIMH TOTHOTO CTOPAHUS alleTHIICHA.
2CH2 + 502 =4C0O2 + 2H20

B cootBercTBHM ¢ KO3 (DULIMEHTAMH B ypaBHEHUU PEAKIIUU O0BEMBI alleTUIIeHA

¥ KHCIIOPOJIa COOTHOCATCS KakK J[Ba K TISITH.
V(C2H2) : V(02) =2:5

CrnenoBarenbHo, i1 moJHOro cropanuss 50 1 anerusieHa norpedyercs

KHUCIIOPOA, 00bEM KOTOPOro B 2,5 pasza Oosbliie, 4eM 00heM alleTHIICHA.
V(O2)=(5:2)-V(C:H2)=2,5-50 n=125n
3anuiieM 4ucio ¢ TpeOyemMoil TOYHOCTBIO (10 IEJIbIX).
Otsert: 125 n.

Tun 3a0anus. pacuemsl N0 mepmMOoXuUMuUdYeCKuUmM ypaeHeHUAM

TepMmoxumudeckne ypaBHEHHS peakiuid Hapsgy ¢ (opmylamMu BEIIECTB,
Y4acTBYIOIIMX B PEAKIUHU, coaepkaT MH(opMmaiuioo o TerioBoM 3¢ dekTe TaHHOU
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peakiuu. TemyoBol >(PQEKT MOKa3bIBa€T KOJUMYECTBO TEIUIOTHL, KOTOPOE
NOTJIOIIAETC WJIM BBIJEISIETCS, €CIM B PEAaKIUU YYaCTBYET TaKOE€ KOJIMYECTBO
KQKJOr0 M3 BEILECTB, KOTOPOE YKa3aHO B ypaBHEHMM peakuuu. Eciau u3MeHHTH
KOJIMYECTBO BEIIECTBA, TO IMPONOPLHOHAIBHO HM3MEHUTCS KOJUYECTBO TEIJIOTHI,
BBIJICIISFOIIEHCS WU MTOMIOLIAKOUIENCS B 3TOM XUMHYECKOM IpoLiecce. DTOT NPUHIIMI
NPOMOPLUHUOHATIBHON ~ 3aBUCHUMOCTHM  MEXAYy  (U3WYECKMMH  BEJIMYHMHAMU,
XapaKkTepU3yIIIMMH BellecTBa (Macca, 00beM), M TEmIoBbIM 3(G(HEKTOM peakiuu

HAJI0 MPUMEHUTH TIPU PEIICHUM KOHKPETHOM 3a7auu (cM. 3ananue 19).

3aoanue 19
Buluuciume xonuuecmeo mennomol, evloerusuienics npu  cocuearnuu 24 2
Memana, eciu peakyus npomeKxaem Co2iIACHO MePMOXUMUYECKOMY YDABHEHUIO.
CHy(ry) + 202y = COxr) + 2H20(r) + 802 k.

B omeeme zanuwmume yucio ¢ mounocmuio 00 uejiblx.

Kommenmapuii k evitnonnenuro 3aoanus

TepMoxuMUYeCKOoe YpaBHEHHE ITOKa3bIBaeT, KaKO€ KOJMYCCTBO DSHEPrUu
BbIIeIIICTCS (TIOTJIOMIACTCS) TIPH B3aUMOCHCTBUY YKA3aHHBIX KOJIMUECTB BEIICCTB.

CoriacHO TEPMOXHMHYECKOMY YpaBHECHHIO, NPU CXXHIaHWM | MOJb MeETaHa
(CHs) BeImensercs 802 k]I teruioTel. OnpenenuM KOJIMYECTBO BEIIECTBA METaHa,

KOTOpPOE COOTBETCTBYET 24 T METaHa.
24
N(CHs) = e 1,5 moub.

HaiineM konMuecTBO TEIUIOTHI, BbIAETHUBINEeCs npu cropanuu 1,5 monbs CHa.
802 xJIx - 1,5 =1203 x/[x

3anuIneM 4ucio ¢ TpeOyeMoil TOYHOCTHIO (10 TICITBIX).

Otget: 1203 x/[x.

Tun 3aoanus: pacdenibl MAccovl seujecmea ujiu obvema 2a308 no U36€CNMHOMY

Kojqu4dyecmey eeujecmed, macce ujiu 06’b€]l/ly 00HO020 U3 ydvacmeyrnuwux 6 peakyuu

eeujecme

B ocnHoBe PEIICHUSA HOI[O6HBIX 3aa4 JICKHUT IPOIOopHrOHAJIbHAsA 3aBUCHMOCTD
MCKOY (1)I/I3I/I‘ICCKI/IMI/I BCJIIMYMHAMMU, 0003HAYEHHLIMH B YCIIOBHMHM 3aJjadu U
OTHOCAIMMMHUCA K KOHKPCTHBIM BCHICCTBAM. Ota ImponopunnoHalibHasA 3aBUCUMOCTDb
BBIABIIAACTCS Ha OCHOBC YpPAaBHCHHA XUMHUYECKOU peakuuu, o KOTOpOfI UACT pCUb

B YCIIOBHMH 3aJla4du. dusuueckue BCIIMYHWHBI, KOTOPBLIC HCIIOJB3YIOTCA IIPU pacdCTax
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npencrapieHbl B Tabmuie 13 (cm. mpusoxenue 4). Pemenue momoOHBIX 3amad
dbopMupyeT yMeHue IpUMEHSTh Takue (U3NUEeCKUEe BEIMUYNHBI, KaK MOJISpHas Macca,
BEIIECTBA, Macca BEIIEeCTBa, O0bEM rasza, KOJMYECTBO BEIIECTBA, a TaKkKe

yCTaHaBJIMBATh B3aUMOCBA3b ATHX BeIUUMH (cM. 3amanue 20).

3aoanue 20
Buiuuchiume  obvem  (n.  y.) ayemunena,  KOmopwlil — 0Opazyemcs

npu 83aumooeticmsuu Kapouoa Kaavyus maccoti 32 2 ¢ u30b1mkom 600bl.

Kommenmapuii k evinonnenuro 3aoanus
B ycnoBum 3amaum maer peub o ruaponuse kapounga kaneuusa. CocTraBUM
YpaBHEHUE COOTBETCTBYIOLIEH PEAKLIUH.
CaC; + 2H,0 = CoH2 + Ca(OH).
[lo ypaBHEHUIO peakLMK BUIHO, YTO KOJIMYECTBO BELIECTBA allETHJIEHA PaBHO
KOJIMYECTBY BelllecTBa KapOuaa Kaublus (MMOKa3bIBAOT KOA(PPUIUEHTHI B ypaBHEHUU

peakuuu). [IpeaBapuTenbHO BBIYMCIUM KOJMYECTBO BEIIECTBA KapOuWaa Kalblus,

o m
JUTSI 3TOTO BOCTIOJNB3YyeMcsl (hopMyIioit N = o Ecnu Monsipaast Macca kapOujia KaibIus

paBaa M(CaC,) = 64 r/momb, To n(CaCy) = % r/mons = 0,5 monb. KommdectBo

BellecTBa arnerricHa takke pasao N(CzH2) = 0,5 Mok, Temneps ncnons3yem GopMyty
V =n - Vi 11 HaxoKaeHus: o0beMa areTHiIeHa.
V(CzH2) = 0,5 momb - 22,4 n/monb = 11,2 7

Tun 3a0anus: npo6oOOUMb BbIYUCAEHUS Ol ONpeoeleHUsl MOJIEK)ISAPHOL

Gdopmynvl  opeanuuecko2o Gewecmea NO  U3BECMHbIM  MACCOBbIM  OOJISIM

XUMUYECKUX DTIEMEHMO8, NPOOYKMAM C2OPAHUS, OMHOCUMENbHOU NIOMHOCMU

243086

[Ipu pemrennu 3a7a4 TaKOTO THTIA POPMUPYETCsI TOHUMAHUE CYTH U OCO3HAHHOE
MPUMCHECHUE TAKWUX TMOHATUH, KaK «MOJSIpHAs Macca BEIIEeCTBa», «OTHOCHUTEIIbHAs
IJIOTHOCTh BEIIECTBa», «oOmmias ¢GopMmysia Kjacca YIJIEBOJAOPOIAOBY, «HHACKCHI,
«COOTHOIIICHUE AaTOMOB B MOJICKYJIE», «IpocTeiimas ¢Gopmylia BelIecTBay.
PaccMoTpuM mpuMepbl KOHKPETHBIX 3aIaHUA M TIPOKOMMEHTHPYEM HMX BBITTOJIHCHUE
(cm. 3amanus 21 u 22).

3aoanue 21

Ilpu ceopanuu 17,5 2 opeanuueckozo eewecmea noayuunu 28 1 (H. y.)

yenexkucnoeo 2aza u 22,5 2 6oowvl. Ilnomnocms napoe smozo eewjecmea (H. ).)
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cocmasnsiem 3,125 2/n. M36ecmno maxowce, umo smo sewecmseo umeem yYukiuveckoe
cmpoerue, He peazupyem ¢ 8000pO0OM, HO pedazsupyem C XJI0PpoM C 00pa308aHuem
MOABLKO 00OHO20 MOHOXIOPNPOUZBOOHO20.

1) npouseeoume vluucnenuss, HeoOX0OUMble OJisk YCMAHOBLEHUS. MOJICKVISPHOL
Gopmynvl opeanuuecko2o seujecmasa,

2) 3anuwume MOIEKVIAPHYIO (POPMYILY OP2AHUHECKO20 BeecmEd;

3) cocmasbme cmpykKmypHyro HOpMyny UCX00H020 6eulecmed, Komopas
O0OHO3HAYHO ompadjicaem Nops00K CE53U AMOMO8 8 €20 MOJeK)e;

4) nanuwume ypasHnenue peakyuu OAHHO20 8Eecmad C XA0POoM (UCNOb3YIme

CMpPYKMYpHbvle (POPMYJIbl OP2AHUYECKUX BeUeCMB).

Kommenmapuii k 6binonnenuro 3a0aHust
Y4uuTheiBasg COCTaB MPOAYKTOB M HaJHuYWe KHUCIOPOJAa B PEAKIUH, MOXKHO
0003HAYNTH COCTAB OPraHMUYECKOTo BemecTBa oomeit popmymnoit — CxHyO;.
Haxomum KOMMYECTBO BEIIECTBA YIJICKUCIIOTO Tasa, BOIbI M OPraHHYECKOTro
BEIIIECTBA 110 U3BECTHBIM MAcCaM YIJIEKHCIIOrO T'a3a U BObI:
n(CO,) = 28/22,4 = 1,25 momns, n(C) =n(CO2) = 1,25 monb
n(H20) = 22,5/18 = 1,25 moms, n(H) = 2n(H20) = 2,5 moib

Haxonum MonsipHYIO Maccy BEIIECTBA U KOJIMYECTBO BELIECTBA:

M(CxHyO,) = 3,125 - 22, 4 =70 r/monb
n(CxHyO,) = 17,5/70 = 0,25 momnb
Haxonum 3Hauenus X v Y:
X = n(C)/In(CxHyO,) = 1,25/0,25 =5
y = n(H)/n(CxHyO,) = 2,5/0,25 = 10
Hcnonb3ys 3HaueHHE MOJISIPHOM MacChl BEIIECTBA, OMPEACIUM TOT (PaKT, 4yTO
KHUCJIOPOJI B MOJIEKYJIE BEIIECTBA OTCYTCTBYET:
M(CxHyO,) = 3,125 - 22,4 =70 r/mMmonb
M(CxHyOz):5 . 12+ 10+Z : 16:70, Z:O
YcranoBuM MoONeKyIsipHYIO (hopmyny BemecTBa — CsHio.

CocTaBuM CTPYKTYpHYIO (OpMylly BeElIeCTBa, YYMUTHIBAs MpPU 3TOM BCe

CBCIACHM: N3 YCIIOBUA 3a1a4r O CTPOCHHU U CBOMCTBAX OpPraHM4€CKOro BEIECTBA.

51



CocTraBuM ypaBHEHHE PEAKIIUU.

. hv Cl
4+ Cly —— + HCl

3aoanue 22

Onpedenume MOAEKYAAPHYIO  (DOPMYLY YUKIOAIKAHA, NIOMHOCMb NAPO8
Komopozo no memany 5,25. Yemanosume 603moduchoe cmpoenue YuKIoaiKaud, eciu
U3BECHO, UMO 8 €20 YUKIe COO0epiCuUmcs nimos amomos yeinepoda. Cocmasbme

ypasHerue peaKkyuu HUumpoeaHus 3nioco YUKJIoOAlIKAaAHA.

Kommenmapuii k evinonnenuro 3a0anus

Hcnonb3yst 3HaueHNEe IIOTHOCTH MapOB BELLIECTBA, BHIYMCINM MOJIIPHYIO Maccy
[UKJIOAJIKAHA:

M(CnH2n) = Dcra - M(CHg) = 5,25 - 16 = 84 r/mMomb

[Tpumensia oOuryro dopmyny uukioankaHoB (CnHzn) u 3HaueHue MoisipHON
Macchl BEILECTBA, HAWJIEM 4YHCIO aTOMOB Yriepoja M BOAOPOJa B MOJEKYIe
[IUKJIOATKaHA:

12n+2n=84,n=6
3anuiieM MOJEKYIsIpHYIO hopMyny nukioankana — CeHao.

YuutbeiBas JAaHHBIC YCJIOBHA 3agadnl O CTPYKTYPE BCIICCTBA, COCTABUM €TI0

CTPYKTYpPHYIO hopmyy.
?H:a

AR
¢ e
Hz\ /Hz

CH; CH,
MCETHUJILUKIIOIICHTAH

CocTaBuM ypaBHEHHME PEAKIIMU BEIIECTBA C a30THOM KHUCIIOTOW — 3TO PEaKIUs
3aMENIeHUsl, B KOTOPON MPOUCXOJIUT 3aMEIIEHHUE aToMa BOJIOPOJAa HAa HUTPOrPYIIITY

y TPETUYHOI'0 aTOMa YIjepo/a.
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Kak BHIHO W3 TNpuUBEAEHHBIX MPUMEPOB 3a/lad U KOMMEHTApUEB IO HUX
pELLEHUIO0, CYIIECTBYET OIpeleeHHasl MOCIeA0BATEIbHOCTh ACHCTBUM (QITOPUTM),
KOTOpasi BBIMOJHSAETCA B TIpoliecce pelieHust 3anadyu. Mcrmonb3oBaHue 3a1ay
paznuuHOro Tumna Qopmupyer y oOydalolmmxcs YMEHHE BbIOMpaTh Haubosee

3¢ (HEKTUBHBIN AITOPUTM PEILICHUS 3a/1a41 B 3aBUCUMOCTH OT €€ YCJIOBHUS.
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IMPUJIIOKEHUA

B npunoxkeHusAX NpemiararoTcss JONOIHUTENBHBIE CIIPAaBOYHBIE MAaTEpUAbI,
KOTOPBIMH YYUTENIb MOKET BOCIIOIb30BATHCA MIPH MOATOTOBKE YPOKOB, MOCBAILIEHHBIX
W3YYEHHUIO VYIIEBOAOPOJIOB pa3iuM4HbIX KiaccoB. Kpome Toro, mnpeasioxeHa
TeMaTH4ecKass KOHTpoibHas paboTra (cM. mpuiokeHue 6), ¢ TOMOIIBIO KOTOPOW
MOXXHO TpPOBEPUTHh CHOPMHUPOBAHHOCTh 3HAHMM W yMEHUH, O00s3aTeNbHbIX

JUTsl OCBOEHUS COZIepKaHusl yueOHOro Marepuaa pasjeia «Y riaeBoaopoab».

Ilpunooscenue 1
IlepeyeHb HEKOTOPBIX O0LIEHAYYHBIX METOXOB M MPHEMOB,

HCIIOJb3YEMBIX B oﬁyqemm XHMMHUHN

Hab6nrooenue — tiporiecc IeJICHANPABICHHOTO BOCIPUATHSA, 11€7Ib KOTOPOro —
HaKOIUIGHWE 3HaHWH, (akToB, 0Opa3oBaHHWE IIEPBOHAYAIBLHBIX IMPEIACTABICHUM
00 00BeKTax.

HabGmonenne cBsizaHo ¢ mepepaboTKoM HMHQpOpMaIMHU, B IpoIecce KOTOPO
3HAYUTEIBHYIO POJIb UTPAIOT TAaKUE MPUEMbI (MBICIUTEILHBIE OMIEPALINH) KaK aHAIIU3.
CUHTE3, abcTparupoBaHue u Jp.

AHanu3 — METOJI, COCTOSIIIMI B pacujcHEHUH (B Pa3IOKEHUH) IIEJIOTO Ha €ro
COCTaBHbIE AJIEMEHTHI (4acTH, CBOMCTBA).

Cunme3z — METOJl, COCTOSIIIMA B COCIWHEHUU (COUYETAHUHU) OTIEIbHBIX
AJIEMEHTOB (4acTel, CBOMCTB) B €MHOE IIEJI0E.

Hnoykuyus — MeTo]1 MO3HAHUSI, OCHOBAHHBIM Ha YMO3AaKIOUEHUSIX OT YaCTHOTO
K 00111eMYy.

Nunykums umeer OOJbIIOE 3HAYCHHE HAa CTaJUU HAKOIUIEHUS (PaKTUUECKOTO
Marepuaja u ero 0000IIeHHS.

OCHOBOW WHIYKTUBHOTO YMO3AaKJIIOUEHHUS SIBIISECTCS MOBTOPSIEMOCTH SIBIICHUN
JEHCTBUTEIHHOCTH U UX TIPU3HAKOB.

OOHapyXuBasi CXOJIHBIC YEPTHI Yy psAla OOBEKTOB OIPEACICHHOTO Kiacca,
MOXXHO CJIeJIaTh BBIBOJ O TOM, YTO 3TH MPHU3HAKH MPUCYIIA BCEM IMPEACTABUTEIISIM
JAHHOTO KJlacca.

Jledykyusa — MeTo]l, OCHOBAaHHBIM HAa YMO3aKJIFOUEHHUSIX OT OOIIEro K YaCTHOMY.

Cpagnenue — YCTAaHOBIICHHE CXOACTBA WM pasIudusl psfa sBICHUAN

(IporieccoB, CBOWCTB), B 11€JIOM WUJIU B KaKUX-JINOO MPU3HAKAX.
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Knaccugpurkayun — enuHooOpa3HOE pacHpelesiCcHUE SBICHUNW M OOBEKTOB
10 TPYyIIaM U Kjaccam; IMpHUeM, OCHOBAaHHBIM Ha JIOTMYECKOM JISJICHUH MTOHSTHS.

Obo0wenue 3HanHuil —  MBICIUTCIBHBIA  TIPUEM,  3aKIIIOYAIOIIUICA
B 00BCTMHEHUHN OTACIBHBIX OOBEKTOB B HEKOTOPOM MOHSITHH.

Cucmemamu3ayus 3HAHUII — MBICITEIBLHBIA MPUEM, B IIPOIIECCE KOTOPOTO
HU3y4aeMble OOBEKTHI OpPTraHU3YIOTCS B OINPEICICHHYI0 CHCTEMY Ha OCHOBE
BBIOpAaHHOTO TpHUHIMIA. J[aHHBIA MpPUEM MOXET OBITh MPUMEHEH Ha Pa3TuYHBIX

JTanax Mu3ydeHus yueOHOro Marepuana (paszaeia, TEMbl, OTACIbHOTO MOHSITHS).
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Hpunoscenue 2*

OO0mmue ¢gopmyJibl KJIACCOB BAXKHEHINNX OPraHUYECKHX BelleCTB

Kaacce
Oo6mas popmyaa OPraHUYecKUuxX IIpumepsI coennHeHUn
COoeIMHEeHU I
CH;—CH,-CH,—CH
CnHzn +2 AJKanbl $oT 2T
OyTtaH
CH;=CH—CH,-CH
ATNKeHBI 2 2 s
Oyren-1
ChHa2n Hz?—?Hz
[ukoankansl H,C—CH,
UKJIO0yTaH
CH=C—CH,—-CH
AJIKAHBI 2 3
OytuH-1
CnHZn -2 —
CH;=CH—CH=CH,
AJkagneHsl
Oyramguen-1,3
CH,
ApomaTnyeckue
CnHan-s VTaeBogopoab!
(apensr)
TOJYOJ
IIpenenbHble CH;—CHy~CH,~CH,~OH
OIHOATOMHBIEC
Oyranou-1
CnH2n+20 CHUPTHI
CH;—CH,-O—CH,—CH
ITpocteie a3pupsl s 2 - T2 3
JOUATUIIOBBIN 3up
CnH2n +202 CH,=CH—CH3-CHj
JIByXaTOMHBIE |
i CITUPTHI OH OH
Cn HZH(OH)Z Oyranauoin-1,2
CnH2n +203 CH,~CH—CH—CH;,
- Tpexaromusbie | | |
OH OH OH
CITUPTHI
CnHan - 1(OH)3 P oyranTpuoin-1,2,3

! CBG}ICHI/IH, MpEACTaBJICHHBIC B JAHHOM ITPUJIOKCHUN, COCTABJICHBI HAa OCHOBC M3aHUA: Xumus. Pentenue
3aJlaHU TIOBBIILIEHHOTO M BHICOKOTO YPOBHS CIOKHOCTU. Kak momyunts MmakcuManbHbiid 6amt Ha EI'D: yueb.
mocobue / A. A. Kasepuna, [. H. Momuyanosa, H. B. CBupunenkosa, C. B. Craxanosa. — M.: MnTemnexT-
Hentp, 2015. - 216 c.
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Kiaacce

Oo6mas popmyaa OPraHUYecKuX
coeMHEeHU
Cn H2n - 60
15001 Ddenornl

CnHZn - 7(OH)

AJNLOeruabl
Cn H 2nO
KeTonsl
KapOoHOBBIE KHCIIOTHI
Cn H2nO2
Crno>xxHbie 2Gupbl
[lepBuuHnsle,
CnH2n +3N BTOPUYHBIE U
TPETUYHBIE AMUHBI
Cn H2n -5 N
ApomaTnyeckue
i aMUHBI
Cn H 2n-7 NH 2

IIpumepsbl coequHeHU

OH
CH,

2-MeTuineHon

.0
H
OyTaHaib
CH3—ﬁ—CH2—CH3
O
OyTaHOH

0
CH;—CH,-CH,-c”
OH

OyTaHOBas KHCJIOTA

2 O
CH;—C?
O—CH,-CHj,4
STHUIIOBBIN APHUP YKCYCHON KHCIOTHI,
ATUJIALETAT

OyTHJIaMUH
(TepBUYHBII aMUH)

CH;3-CH5-NH-CH,-CH,
OUATUIIAMUH
(BTOpUYHBIH aMUH)

T
CHy-CH5>-N—CH,
JUMETUID TUIIAMHUH
(TpeTHUHBIi aMuUH)

NH,
CH,

2-MEeTUJIAHUIUH
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Oo6mas popmyaa

CnHZmOm
NN

Cn(H20)m

Kiaacce
OPraHUYecKuX
coeMHEeHU

VYriaeBobl

IIpumepsbl coequHeHU

CHy CH—CH—CH—CH-C
OH OH OH OH OH
TJIFOKO3a

z
\

O

H
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Hpunoscenue 3*

Ha3Banusi Haubos1ee paclpoCTPaAaHEHHBIX YIJIEBOAOPOAHBIX PATHKAIOB

CrpykrypHas ¢popmy.ia HaszBanue
CH— Metun
CH;—CH,— Otun
CH,—CH,—CH,— [Tporun
H,C -
>CH—
H,C N3onponun
CHy;—CH,—CH,—CH,— byrnn
HyC_
~CH—CH;— N300yTIIT
H,C
CH,CH,
>CH— BropOyTmn
H,C
(I3H:;
Hsc—(I? = TperOyTun
CH,
CH,~CH— Bunun
(H=C— OTUHUI
CH,~CH—CH,— Anun

@ Ddenun
®— CHy— beusun

' Epemun B. B. Xumus.10 kmacc. Yriay6nennsii yposenb: yue6nux / B. B. Epemun, H. E. Ky3bMmenko,
B. W. Tepenun u np. — 5-¢ u3n., crepeorun. — M.: Jlpoda, 2018. — C. 437.
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Hpunoscenue 4*

XuMHU4YecKne CBOICTBA U CIOCO0OBI MOJTY4Y€eHH YIJIeBOI0pP 0108

Tabnuya 1
XNMHYECKHE CBONMCTBA AJIKAHOB

Tunsl peakuui YpaBHeHus1 peakuui

3amewenue amomoes 6000pooa. [lpomexaem no paouxkaibHOMY MEXAHUIMY
Ha céemy Uil npu HacpesaHuu

hv
CH4 + Cl2 — CH3CI + HCI

Xnopuposanue
PUp ’ (oOpazyrorcs Taxke CH2Clz, CHCIs, CCly)
opomuposanue
o Br
CH;-CH-CH,~CH, + Br, —= CH;-C—CH5-CH; + HBr
CH, CH,
NO,

t° |
CHz CH,~CH,+ HNO,(pa36.) —»= CH,-CH—CHj + H,0

Humpoesanue
[Tpu 6poMHpPOBaHUHN ¥ HUTPOBAHUH TOMOJIOTOB METaHA
COOJTI0/TaeTCs CICAYIOIIMM TTOPSIOK 3aMEIIICHUST aTOMOB

BOAOpOAA:
y mpemuunozo amoma C — y emopuunoco amoma C —

Yy nepsudroco anioma C

Peaxkuyuu c paspwvieom ceazu C—C. [Ipomexarom npu nazpesanuu u 0etcmsauu

KAmMamzamopos
450 - 600 °C
Kpexune H;C-CHz-CHy CH7 CH7 CH3-CHz CH; CH; ———
H;C-CH;CH;CH=CH, + H,C-CH5CH;CH,
° CH
H AICI,, t CH,
P HyC-CHz CHz CH; —— H,C-CH-CH,

! CBeneHus, MpeacTaBICHHbIE B TaONMIAX JAHHOTO MPUJIOKEHHUS COCTaBJIEHBI Ha OCHOBE MAaTepHajoB,
OIyOJINKOBAaHHBIX B KypHaJe « XUMUS JJIsl IKOIBHUKOB» (2019, Ne 1-4).
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Tunsl peakuui YpaBHeHus peakuui

Jezuopuposanue u oecudpouyukauzayus. Ilpomexarom noo oeticmsuem
kamanuzamopos Ni, Pt, Cr.03

Kar., t°

Jlezuopuposanue H,C-CH;CH; — H,C=CH-CH, + H,
CH,
Jezuopoyuxnuzayusn Kar., t°
3 2 2 2 2 2 3
(apomamusayus) H,C-CH;CH;CH5CH;CH5;CH; —— + 4H,

Fopeuue U KamajiumuuecKkoe oKucjienue

I'openue CH4 + 202 = CO2 + 2H20 + 882 xJ[»/Moib

Kamanumuueckoe Kar., t°
OKUuc/ienue
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Tabnuya 2

Cnoco0bI noJIy4eHus1 aJIKAHOB

Crnoco0snI mostyyeHust

T'uoponus kapouoa antomunus
(moorcHo nonyuums moavko
Meman)

Cnnaenenue Hampueeblx U
Kauegvlx coneul Kap60H06blx
Kuciaom

Co uiesiouamu

Peakuyusa Bopua —
g3aumooelicmeue
2ANI02EHANIKAHOB C HAMpUuem

Cunmes Konvoe — snekmponus
B0O0HBIX PACMBOPOE HAMPUEBHIX
UNU KAUEeBbIX colell
KapOOHOBLIX KUCAOM

YpaBHeHus peakuui

Al 4C3 + 12H20 — 4AI(OH) 3t 3CH4

[e]

t
CHSCHZCOONa + NaOH —> CHSCH3 + Na2CO3

2CH3CHZBr +2Na — CH3CH2CH2CH3 + 2NaBr

ANEeKTponna

2CH3COONa + 2H20

CH3CH3 + 2CO2 + 2NaCOH + H2
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Tabnuya 3
XUMH4YEeCKHEe CBOMCTBA MUKJI0AIKAHOB

Tunsl peakuui YpaBHeHus peakuui

Peaxkyuu npucoedunenusn ¢ pazmovikanuem Wukia. Xapaxmepoi OJisi MAIbIX
YUKI08 — YUKTONPONAHA U YUKIOOYMAHA

CH Ni, 80 °C .
T'uopuposanue H,C—CH,
nponaH
uuknonponaH
CH,
CH,—CH,-CH, -
+Br, —> | »—CH, (I:Hz,
T'anozenuposanue H,C—CH, Br Br
uumKronponaH 1,3-anbpomnponaH
Tuo | | "+ HBr—s= CH5CH;CH5CHsBr
UOPO2aI02eHUPOBAHUE H,C—CH, 1-6pOMByTaH.
uukrodyTaH

3amewenue amomos 6000pooa. XapaxmepHo 0Jisl YUKIOAIKAHO8 C NAmbvio U bonee
amomamu y2nepooa 6 yukie

Cl
A%
TI'anozenuposanue + Cl, — + HCI.
LMKNOrekcaH XnopuuknorekcaH
I
R
t© N\O.
Humpoeanue + HNO ;> + H,O
LUKINOorekcaH HUTPOUUKIOrekcaH

Apomamu3zayusn — oecudpuposanue ¢ 00pa3o0eanuem apoMamudeckKux
Y21e6000p0008. XapaxmepHa 07151 YUKIO02EKCAHA U €20 20MOI0208

Pt, t°
— = + 3H, .
Apomamuzayusn

LINKINOreKkcaH 6eHs3on

63



Cnoco0bI nmosry4eHus1 HMKJI0AJIKAHOB

Crnoco0snI mostyyeHust

Jleticmeue akmugHbvix
MEMannos (Hampus, 1umusl,
MacHus, YuHka)

Ha 0U2an02eHnPouU3600HblIE
aNKaAHo8

T'uopupoeanue oenzona u e2o
20M010208.

Mooicho nonyuums movko
YUKTIOAIKAHBL C UECMbIO
amomamu yenepooa 8 yukie

Tabnuya 4

YpaBHeHus peaKkuui

/CF@-BF

HZC\ + 2Na —>A+ 2NaBr;
CH5-Br

1,3-agubpomnponaH

/CHz'CHZ—BI'
H,C + Mg — + MgBr.,.
CH5CHzBr

1,5-gubpomneHTaH

LMKnonponax

LMKIIoONeHTaH
3 kart., t°, P
+ 3H, ——= |
OeH3on LIMKIorekcaH
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Tunel peakuui

T'uopupoeanue.
Ilpomexaem

8 npucymcmeuu
MemaniudecKux
Kamanu3amopos
(HUKenb, NIAMuHa,
naniaouil)

T'anozenuposanue.
IIpomexaem

6 0ObIYUHbIX
VCIOBUSIX.
Mexanusm
peaxryuu — UOHHbLU

T'uopozanozenupos
anue. [Ilpomexaem
6 0ObIYHBIX
VCI08USIX.
Mexarnuzm
peaxyuu — UOHHbLLL

T'uopamauyus.
IIpomexaem

npu HazpesaHuu

8 npucymcmeuu
KUCTIOMHBIX
Kamanusamopoe.
Mexanuzm
peaxryuu — UOHHBIU

Tabauya 5
XMH4YecKHue CBOMCTBA AJIKEHOB

YpaBHeHus peakuui

Peaxuuu npucoeounenus

Ni, t°
H,C—CH=CH, + H, ——» H;C—CH5—CHj

nponureH nponax.

nponuneH
P Br Br

1,2-gubpomnponaH.

H,C=CH, 4 HCl —» H,C—CH5Cl
STUNEH XJOopa3TaH.

[Ipu nprcoenMHEHNU TaTOT€HOBOAOPOOB K
HECUMMETPUYHBIM AJIKEHAM BBITIOJHACTCS HPABUIIO0
Mapxkoenukoea: aToM BOIOPOJA IIPEUMYIIECTBEHHO
npUCOeAUHSIETCS K Oosiee THAPUPOBAHHOMY aTOMY YIiiepoja
IIPY IBOMHOM CBSI3U, HAITPUMED:

(|3H3 CH,
2-MeTUNByTeEH-2 Cl

2-meTun-2-xnopbyTtaH.

H,PO,, 300 °C

STUNEeH 3TUNOBbLIN CcnumpT,

[Ipu nmpucoeMHEHNHN TalOreHOBOAOPOAOB K
HECUMMETPUYHBIM aJIKEHAM TaK)Ke BBIIIOJIHACTCS HPAGUIIO
Mapkosnukoea:
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Tunbl peakuuu

«Mazkoe»
OKucieHue —
83aumooeticmeaue

¢ KMnOy

8 HeUmMpabHOU UTU
crabowenouton
cpeoe

be3 Hacpesarus

«Kecmkoey
OKucienue —
gzaumooelicmeue
¢ KMnOyg 6 kucnou
cpeode

npu HazpesaHuu

YpaBHeHus peakuuiu

OH
H,SO,, t° I
H,C=CH-CH35CHz+ H,0 ——— H3C-CH-CH5CH,
OyTen-1 OyTaHon-2.
Okucnenue

3H;C—CH=CH, + 2KMnO, 4 4H,0 —>
nponuneH

3 HC=CH—CH, + 2MnO, + 2KOH

OH OH
nponaHamon-1,2

[IponcxXOauT paclIerIEeHne MOJIEKYJBI 110 MECTY JABOMHOU
CBSI3U, 00Pa3yIOTCS KApOOHOBbIE KUCTIOMbL.

tO
5H;C-CH;CH=CH-CH; 4 8KMnO, 4-12H,SO,, —

@)
Z S

5H3C-CH2-C\/ + 5 tC—CH3 + 8MnsO,+ 4K,SO,+ 12H,0
OH HO

Ecnu nBoiiHas CBsI3b KOHIEBas, TO OJHHM W3 MPOJYKTOB
OKHCIICHUS aJIKeHa OYIET yeneKucvlil 2a3z:

o

H;C—CH=CH, + 2KMnO, + 3H,SO, —»

0
HyC—C? "~ 4 CO, 4 2MnSO,+ K,SO,4 4H,0
OH

Ecin yrimeponHas 1Lenb ajlkeHa HWMEET Pa3BETBICHHE
MIpU ABOMHON CBsI3U, 00pa3yeTCsi KemoH:
o
5 H;C—C=CH, + 8KMnO, 412H,S0, —
CH,4

5HyC-C=0 + 5CO, + 8MnSO,+4K,S0,+12H,0
CHj
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Tunbl peakuuu

Honumepuzayusn
npomexaem

npu 8030eticmaull
PA3UUHBIX
¢axkmopos
(nosvluieHuU
oasnenusl,
Y®-o6myuenuu,
Oeticmauu
Op2aHUyecKux
nepexucett) uu

8 npucymcmeuu
Kamanusamopos

YpaBHeHus peakuuiu

Honumepuzayusn

KarT.
N H,C=CH, ——>

9TUNEeH

KaT.
n HyC-CH=CH, ——>

nponuneH

NONMNITUIIEH;

—CH—CH,—
CH,
nonunponuneH.

n
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Cnoco0bI mos1y4eHusi aJIKEHOB

Crnoco0snI nostyyeHust

Jlezuopuposanue ankanos

Jlecanozenuposanue
0U2ANI02eH3AMEUJeHHBIX
AIKAHO8 Npu Oelcmseuu
HA HUX YUHKA WU MACHUS

Hecuopamayus cnupmoe

Jlezuopozanozenupoeanue
npu HazpesaHuu
MOHO2ANI02eH3AMEUICHHBIX
AIKAHOB CO CNUPMOBLIMU
pacmeopamu wenoyetl

Tabnuya 6

YpaBHeHus peakuui

Kat., t°

HyC~CH~=CH-CHj + Zn — HyC-CH=CH-CH,+ ZnBr,
Br Br

H,SO,(koHu)., t
H,C-CHzOH > H,C=CH,+ H,0

Brinonusierca npasuno 3aityeea — atom BOIOPOIA
OTILEIUISETCS TPEUMYILIECTBEHHO OT HAUMEHEE
TUAPUPOBAHHOIO aTOMa yrJIEpOJa:

OH

| H,SO,(koHu)., t
H,C—CH—-CHy-CH, 2220 L

H,C—CH=CH—CH, + H,O

Kak u neruaparanmsi, mpoTeKaeT B COOTBETCTBUU
C npasuiom 3aiyesa.

s
Br

KOH (cnupT. p-p)., t

s
H,C—C=CH-CH, + KBr + H,0.
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Tabauya 7
XyuMHYeCKHe CBOMCTBA AJIKAAHEHOB

Tunsl peakuui YpaBHeHusi peakuui

[Tpu B3auMOACHCTBIU C U30BITKOM BOJIOPOAA
oOpa3yercs aJikaH:

CHj, CH,
_ B KaT. |
H,C=C—CH=CH, + 2H, ————— CH,-CH-CH;>CH;

Eciu peareHThI B3SThI B MOJISIPHOM COOTHOIIEHHH 1:1,
BO3MOKHO 00pa30BaHUE MPOAYKTOB KaK
1,2-npucoeauHeHys, Tak u 1,4-IpUCOCTUHECHUS:

T'uopuposanue

H,C—CH,-CH=CH,

[Tpu B3auMopeiicTBUM ¢ N30BITKOM Opoma oOpaszyercs
MPOYKT MOTHOTO OPOMUPOBAHMUS:

I|3r I|3r Ii%r Br
H,C=CH=CH=CH, + 2Br,—> | C—CH-CH-CH,

Ecnu peareHThl B35Thl B MOJISIPHOM COOTHOIIEHUH 1:1,
BO3MOKHO 00pa30BaHUE MPOAYKTOB KakK
I'anozenuposanue 1,2-npucoenunenus, Tak u 1,4-npucoe1uHEeHUS:
I?r Elar
H,C—CH-CH=CH,
H,C=CH—CH=CH, + Br,—
v o
H,C—CH=CH-CH,

(ocHoBHOI NpoAYyKT)

B OOBIYHBIX YCIIOBHUSIX OCHOBHBIM SIBJISIETCS TPOAYKT
1,4-npucoenuHeHus
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Tunel peakuu

Honumepuszayusn

Okucienue

YpaBHeHHs peaku M

[TormmMepu3anusi MpOTEKaeT B OCHOBHOM I10 THUITY
1,4-nprcoeIMHEeHMS:

KaT.
nH,C=CH-CH=CH, —> |: —CH5zCH=CH-CH; :|
oytagneH-1,3
(anennmn) OyTagueHoBbIN
(AnBMHNNOBDIN) Kay4yK

G o
KaT.
n H,C=C—CH=CH,—> [ —CHy C=CH-CHjy J]

n3onpeH

N30MPEHOBbIN n

Kay4yk

JlueHoBble yraeBonopoab! okucisitores KMnOy
U APYTUMH OKHCIUTEISIMU

Tabnuya 8

Cnoco0bI moJIy4eHus1 aJIKaIueHOB

Cnoco0b1 mostyyeHus

Jezudpuposanue anrkanog

Peakuyus /lebeoesa —
noJyyuenue oymaouena

u3z omaroa

YpaBHeHus1 peakuui

Cr,0,, t°
H;C-CH,-CH,-CH; — H,C=CH-CH=CH+ 2H,;
GyTaH O6ytaguen-1,3
(anBrHUN)
2-meTnnbyTtaH 2-meTunbytagmex-1,3
(n30onpeH)

Zno, Al,0,, 450 °C
2 HyC—CH,-OH >

TaHon

oyragmen-1,3
(auBnHMI)
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Tabauya 9

XHUMHYECKHE CBOMCTBA AJIKUHOB

Tunsl peakuui

T'uopupoeanue
npomexkaem

noo oeticmeuem
Kamanusamopa

T'anozenuposanue
npomexaem 6 0ObIUHbIX
yenosusx. Mexanusm
peaxyuu — UOHHbIL

T'udpozanozenuposanue
npomexaem 6 0ObIUHbIX
yenogusax. Mexanusm
peaxryuu — UOHHBIU.
IIpucoeounenue
ocywecmensiemcs

no npasuy
Mapkosnuxosa

T'uopamauyusn (peakuyus
Kyuepoesa).
Ilpucoeounenue
ocywecmensiemcs

no npasuy
Mapkosnuxosa

YpaBHeHus peakuui

Peaxuuu npucoeounenus

kar., t°
H3C_CECH +2 H2—> H3C_CH2CH3

T

| |
Br Br

1,1,2,2-TeTpabpomnponaH

Cl
|
HaC—C=CH = HCl— H3C—C=CH,
cl c|:|
HgC—C=CHy+ HCl — » H3C—C|:—CH3

Cl

CyMMapHo: (|3I
H;C—C=CH + 2 HCl — H3C—(|:—CH3

Cl

2,2-anxnopnponaH

H,SO
HC=CH +H,0— = e
HgSO, OH
0
—  H—C
H
dTaHallb,

YKCYCHbIN anbaerva
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Tunbl peakuui

Tpumepuszayusn
ayemunena

YpaBHeHus peakuuiu

HgSO,
HsC—C=CH+H,0 ——> [ H3C-C=CH,
NPOnuH H,S0, HO
- > H3C_|C|,_CH3
O
aLeToH
Honumepuzayusn
Cakr., 450 °C

3HC=CH———

OeHs3on

Peakuuu 3ameuienusn

(6 peakyuio écmynaiom moabko aIKUHbL ¢ KOHYEBOU MPOUHOL CEI3bI0)

Bzaumooencmeue
C WEI0UHbIMU
memaniamu

Bzaumooeiicmeue
c cuopuoamu
WEI0OUHBIX MEMAN06

B3aumooeiicmeue
C AMMUAYHBIM
pPacmeopom oKcuoa
cepebpa

T'openue

HC=CH +Na — HC=CNa + 12 HzT

auetTuneHng Hatpud

HC=CH + 2 Na — NaC—CNa + HzT

AvaueTuneHna HatTpus

HaC-CZCH + NaH—> H3C-C=CNa + H,

—> HyC—C=CAg ¥ + 2 NH3 + Hy0

MeTunaueTMneHuna
cepebpa

Oxucnenue

2CoH2 + 50, =4C0O; + 2H,0
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Tunbl peakuui

Kecmkoe okucnenue

6 3a6UCUMOCTIU

om cmpoeHus.
UCXOOHO20 AIKUHA
00pazylomcst pasiudnble
npPOOYKMbl

Mackoe okucnenue
auemuiena

YpaBHeHus peakuuiu
5HgC—C=—=CH +8KMnO, +12H,S0, —

5CO, + 5 HgC-COOH + 8MnSO 4 + 4K,S0,4 + 12H,0

- 10 CH3—COOH + 6 MnSO 4 + 3K»S04 + 4H,0

3CoH2 + BKMnO4 = 3K2C204 + 8MNnO:
+ 2KOH + 2H20
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Tabnuya 10
Cnoco0bI nojiyyeHust aTKUHOB

Crnoco0snI nostyyeHust YpaBHeHus peakuui
Ilpomviuinennsie cnocoowl noyyeHus
1800 °C

Kapouonwiit memoo Ca0+3cC CaC, +CO
CaC, + 2 HyO—> HC=CH+ Ca(OH),

1500 °C

2 CH4 — HCECH +3 H2
erKuHZ MemMAaHa u YmujieéHa

1200 °C B
H2C:CH2 —» HC=CH +H2

Jlabopamopuwsie cnocobwvl noiyuenus

B3aumooeiicmeue kapouoa B
Kaabyusa ¢ KUuciomamu CaC, + 2 HCl —— HC=CH + CaCl,
(unu 6oo0oit)

(0]

H3C—C|:H—(|3H2+ 2 koH L Co
Hezudpozanozenupoesanue cl Cli
OuU2a0HEHONPOU3600HbIX HaC— C==CH 2 KCl+ 2H,0
anKaHoe
npomexkaem npu HazpesaHuu Br .
O0U2an02eH3aMeueHHbIX | t C

H3C—C——CHg+ 2 KOH —=»
aJIKAHO6 CO cnupnmoesvbimu |

pacmeopamu wenoyeu Br

—»H3;C—C==CH+ 2 KBr+ 2H,0

I|3r Ll%r
(e}
Hecanozenuposanue H;C-C—C—CH; 4 2 Zn—» H,C-C=C—CH;,+ 2 ZnBr,
mempazaaioHeHoOnPoOU3600HbIX ||3r ||3r
AJIKAHO6
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Cnoco0bI mosty4eHust

B3aumooeiicmeue
MeManiu4ecKux
NPOU360OHBIX ANIKUHOG

C 2A102eHONPOU3B0O0HBIMU
A/IKAHO06

YpaBHeHus1 peakuui
t’C
H3C—Br + Na-C=—CH —>
HC—C=—CH <+ NaBr
t’C
2 H;C—Br 4+ Na-C=—CNa——>

HsC—C=—C——CH; 4+ 2 NaBr
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Tabauya 11
XuMH4ecKue CBOCTBa apOMATHYECKHUX YIJIeBO10P 0108

Tunsl peakuui YpaBHeHusi peakuui

Peakuuu 3amewienus

Cl
AICI,
+C, —— + HCl
xnop6eHson;
Br
T'anozenuposanue Febry
+ Br, > + HBr
npomexaem
6 npucymcmeuu 6pombeH3on
Kamanu3amopos — CH
XZI0pUO08 AIOMUHUSL U 3
Jrcenesd. cl
—
Ilpu canocenuposanuu CH
20M0.10208 ben3ona s
obpazyemcs cmecy Cl,, AICI, opmo-xnoptonyon * HCl
opmo- u —_—

napa-u3omepos

CH,
Cl
rnapa-xnopTonyon

H,S0, NO,
+ HNO, —> + H,0

HUTpOGEeH30NM

CH

Humpoeanue. 3
NO,
Ilpu numpoeanuu
20M0.710208 ben3ona CH,
obpa3syemcs cmeco + H,0
H,S0,

opmo- u +HNO— 224 >

napa-u3omepos

CH,4
NO,
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Tunel peakuui

Ankunupoeanue
ApeHo8 MOI*CHO
ocyuecmsums
PAaA3UYHBIMU
cnocobamu:.

a) oeticmeuem

Ha OeH30.1
2an02eH3ameueHHbIMU
anKaHamu

8 npucymcmeuu
2a/102eHU008
AMIOMUHUSA,

0) 63aumooeticmeuem
benzona ¢ arkeHamu
8 npucymcmeuu
KUCTOMHbBIX
Kamanusamopos

T'uopupoeanue
npomexaem

8 npucymcmeuu
Kamanusamopa.
Peakyus
2UOPUPOBAHUSL
npomexaem
AHATIOSUYHO

07151 6en3ona u e2o
20MO0JI0208

Ilpucoeounenue
XxJ0pa K 06en3ony.
T'omonoeu 6enzona

8 OAHHBIX YCILOBUAX
ecmynarom

8 PeaxKyuro 3ameujeHusl
(cm. Ocobennocmu

0)

YpaBHeHHs peak M

AlCl,
4+ Cl-CHyCH; ——

+ HCI

3TUNOEH30n

+ CHZ_CHS
H
+ CH;=CH, —> @

Peakyuu npucoeounenusn

t, P, xar.
+ 3H,
6eH30n LIMKITOreKkcaH.
t, P, xar
+ 3H2 —_—
(IZH2 (I3H2
CH,4 CH,4
1-meTun-4-3tun- 1-meTnn-4-atun-
OeH3on LIMKIIOreKkcaH.
H ClI
Cl H
Y®-06ny4eHne H Cl
+3Cl, ———
Cl H
OeHson H Cl
Cl H
rekcaxnopLuuKnorekcaH.
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Tunsl peakuui YpaBHeHHs peak M

XUMUYECKUX CBOUCMNE
20MO0J10208 OeH301a)

Pealcuuu OKUC/1eRHUuA

2CsHe + 1502 — 16CO2 + 6H20

T'openue
CeHs—CH3 + 902 — 7CO2 + 4H20
Ocobennocmu xumuueckux c8olcme 20MoJ10208 6en3o.a
(IZI
hv
T'anozenuposanue + Cl, —> + HCl
aTMNGeHson (1-xnopaTtun)beHson.
OKHCIIEHUTO TOABEPTaloTCsl OOKOBBIE YTIICBOIOPOTHBIC
nenu. [Ipoaykrom okucieHus aBiseTcs OeH30MHas
KHCJIOTA (B KUCJION Cpejie) WM €€ COJIM — O€H30aThl
(B HEUTpaTbHOM WM IIEJIOYHOM Cpeiax):
CH,~CH, COOH
Oxucnenue 5 +12KMnO, + 18H,S0, — 5 + 5Cc0, +
20M0110206 DeHn3ona
(6en3on ycmotiyus nponunGeHxson BeH3olHas
K OKUCTIeHUIO C Knerora
pacmeopom KMnOg + 12MnSO, + 6K,SO,+28H,0
He peazupyem,)
CH, COOK
+ 2KMnO, —> @ + 2MnO,+ KOH + H,0
6eHsoat

Kanua
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Tabauya 12

Cnoco0bI mosry4yeHusi 0eH30/1a M €ro roMoJI0r 0B

Cnoco0bI mostyuyeHus YpaBHeHusi peakuui

HpOMbllquéHHble Cnocoowl noJly4eHusn

KaT.,t°
CH3_CH2_CH2_CH2-CH2'CH3 _—
rekcaH
. + 4H,
6eHson;
Jezuopouuxnuzayusn _CH; _CH,
AIKAHO08 H,C CH,
| | KaT.,t°
H,C .CH >
2 \CHZ 2
rentaH
. @ b,
Tonyorn.
CH3 CH3
Kar.,t°
Jlecudpuposanue U e + 3H
UUKI0ATIKAHOB 2
MEeTUMNLWMKIOreKcaH TOnyon
Jlabopamopuwie cnocobwvl noayuenus
Tpumepuszauusn Caxr., t°
ayemuiena 3CH=CH ——
(peaxuusn
3enuncKozo)
COONa
Cnnaenenue coneit to
OeH30IHOTl KUuc10Mbl + NaOH —> + Na,CO,4
C wenoubio
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Cnoco0bI mosTyuyeHus YpaBHeHHs peak M

N + Br—CH,-CH;+ 2Na—
Bzaumooeincmeue

apomamuyiecKkux 6pombeHson  GpomaTaH
2a7102eHNPOU3800HBIX

C2aniozenanKkanamu

CH5—CHj
(peaxuus Bropuya—
dummuza) + 2Nabr

3TnNoeH3on
H+
+ CH;=CH-CH; —>
~CHg
A \CH
JAKUIUposanue —
oenzona
nsonponunbeHson

(kymon)



dusnueckas
BeJINYUHA

KomnuectBo
BeIlleCTBa

MonsipHas
Macca BeIIeCTBA

Macca

OOpeM raza

Ilpunoosicenue 5

Tabauya 13

du3nyeckye BeJJHYUHbI 1 UX B3aUMOCBA3b

Oo6o3HaueHue,
eINHUIbI U3MePeHUs

N,
B CU — [MOIB]

M,
B CU — [kr/™MO0B], yacTo
IUIS1 BBIYMCIICHUH B [T/MOJIB |

M,

B CU — [kr],

YacTo JIJIS BRIYMCIICHUMN

B [r]

Vv,

B CU - [m7],

JacTo JIUIS BRIYHMCIICHUN B

(1], [m]

B3aumocss3b
C IPyruMu
¢pusnyeckuMu
BeJIMYMHAMH

N = m/M
N =V/NVn

N = N/Na

Macca oHOoro
MOJIS BEIIECTBA;

M =m/n
M=M:-n
V:l’l'Vm

IIpumeyanue

duznyeckas BEIMINHA, XapaKTePU3YIOIIas KOJTHIECTBO
OJTHOTUITHBIX CTPYKTYPHBIX €IUHULI, COIEPIKAITUXCS

B BemecTBe. [1o1 CTpyKTYpHBIMY € THHHUIIAMHU
MOHUMAIOTCS JIFOOBIE YACTHUIIbI, U3 KOTOPBIX COCTOUT
BEIIECTBO (aTOMBI, MOJICKYJIbI, HOHBI, 3JIEKTPOHBI WJIH
JO0BIE APYTUE YaCTUILhI)

YuciieHHO paBHA OTHOCUTEILHON MOJICKYJIIPHOM Macce
(HO OHU OTJIMYAIOTCSA MO PA3MEPHOCTH )

CkansipHast HEOTPULIATENIbHASL PENSITUBACTCKU
MHBapuaHTHas GU3NYECKas BEIUYNHA,
OJTHA M3 BXKHEHUIIIUX BEJTMYUH B (pU3HKE

O0OBeM raza — MpoCTPaHCTBO, 3aMOTHIEMOE Ta30M
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duznueckasn
BEJIUYHUHA

MousipHbIT
o0BeM rasza

O0peM
JKAIKOCTH

MaccoBas nois
BEIIECTBA B
pacTtBope

O6o03HaueHHue,
eIMHUIbI H3MEPEeHUs

Vi,
[71/MOB |

V,

B CU - [M7],

4acTO I BIYUCICHUN

B [1], [mi]

W,

U3MEPSAETCS B JOIAX
SIMHHUIIBI WU B MIPOLICHTAX

B3aumocBsa3b
¢ IPyruMu
$pusnyeckuMu
BeJIMYMHAMH

MonsipHbIi
o0BeM Taza npu
HOPMAaJIbHBIX
yCIIOBUSAX (H. y.)
paBeH

22.4 1/MOIIb

V=mlp

W = mB-Ba/mp-pa

IIpumeuyanue

HopManbHbIMU yCIIOBUSAMH (H. Y.) CUUTAIOT
temmneparypy 0 °C (273 K) u naBnenue 1 atm (760 mm
pT. ct., uam 101 325 Ia)

P — IIOTHOCTD JKUAKOCTH

Ms-za — Macca pacCTBOPEHHOI'O BELIIECTBA;
My-pa — Macca pacTBopa
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Ilpunoosicenue 6
Kontpoabsnas padora no teme «IIpeaeabHbie yrijieBoa0p OAbI:

AJIKaAaHbI 1 IHKJI0AJKAHBD>

Kpartkas cnenundgukanusi KOHTPOJbHOU padoThI

YpoBeHb
IIpoBepsiemMble 3JieMEHTbI COAEPKAHUS CJIOKHOCTH
3ajaHus

Ne
3a1aHUA

Makec.
0aLI

1 CtpoeHre MOJIEKYJT alIKaHOB U b 1
IIUKJIOAJIKAHOB: TUIIBI CBSI3€H B MOJICKYIIaX,
ruopUaAn3aIlns aTOMHBIX OpOUTaen
yriepojaa

2 CrpoeHue MONEKyI aJIKaHOB U b 1
[IUKJIOATIKAHOB: TICPBUYHBIC, BTOPHUYHBIC,
TPETUYHBIC U YETBEPTHUHBIC aTOMBI yIiIepo/ia

I/I3OMCpI/IH AJIKaHOB U IINKJIOAJIKaHOB

XHUMHUYECKHE CBOMCTBA aJIKAHOB U
NHUKJIOAJIIKAHOB: PEAKIIUH 3aMEIIICHUS] aTOMOB
BOJIOPO/IA; PEAKIUU, POTEKAIOIINE

C Pa3pbIBOM CBSI3U YIJIEPOA—YIJIEPO.
PanukanbHbI MEXaHU3M pEaAKIUA
3aMelleHUs

© 0o N o U b~ w
e i i = R

OCHOBHBIE CITIOCOOBI MOTYUEHHSI AJTIKAHOB

10 " ITNKJIOAJIKAHOB

o5 NEEN w5 BRI v 5 BEE - 5 T v 5 B v 5 B - 5 T v 5 B v

11 OcHoBHBIE CITOCOOBI TOJTYYEHUS AIKAaHOB
Y [IUKJI0AJIKAHOB

12 [IprpoaHbIE NCTOYHUKY AJIKAHOB b 1
U [IMKJIOAJIKAHOB, UX IepepaboTKa
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Ne
3aaHUA

13

14

15

16
17
18
19

20

HUmoeo

IIpoBepsiemMble 31eMEeHTHI CO/IEPKAHUS

TepMOXUMHYECKUE YPABHEHUS PEAKLINI
rOpEHNs NPEIEIbHBIX YIIEBOAOPOIOB.
PacueTsl Ha OCHOBE TEPMOXUMHUYECKHUX
YpaBHEHUM

PacueTsl 10 ypaBHEHHSIM XUMUYECKUX
PEaKLMM C YYaCTUEM AJIKAHOB U
LHUKJIOAJIKAHOB

CrtpoeHue MOIeKys, U30MepHs, PU3NIECKHe
1 XUMHUYECKUE CBOMCTBA, CIIOCOODI
NOJTY4YEHHUs AIKAHOB M LIUKIIOAIKAHOB

B3anMocCBs3b CTPOEHHUS U CBOWICTB
IIPENEIBHBIX YTJIEBOJOPOIOB

Pacuernas 3amava: onpeneieHue
MOJIEKYJISIPHOU U CTPYKTYPHOU (pOPMYJIbI
IIPENEIBHOrO YriIeBOI0pOaa

YpoBenb
CJI0KHOCTH
3a1aHus

b

=

w w 3 =

Makec.

0an

1

w o1 NP

32
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Bapuant 1

Ilpu evinonnenuu 3ad0anuit Ne 1-14 o66edume nomep npasguivnozo eapuanma omeema.

1. Ykaxute Tun xumuueckoit cBsa3u C—H B Mosiekysax ajakaHoOB.
1) uonnas
2) KOBaJICHTHAs HETOJSIpHAS
3) KOBaJIeHTHAasI MOJISIpHAs

4) BoOpoIHAs

2. Onpenenure KOJIMYECTBO TPETUYHBIX aTOMOB yrjepojla B MOJICKYJIC
2,3-TUMEeTWIIEHTAaHA.
1)1
2) 2
3) 3
4)4

3. Kakoe u3 BelecTB ABISETCS H30MEPOM METHIIIIUKIIOreKCcaHa?
1) renran
2) 2-MeTHITeKCaH
3) 3-aTHiIIeHTaH

4) STUIHUKIIONIEHTaH

4. BepHBbI JIH CIEAYIOLINE CYXKIECHUSI O XUMUUECKUX CBOMCTBAaX aIKaHOB?
A. byran cnoco0OeH B3auMOJEHCTBOBaTh Kak C COJISSHOM, TaKk U C a30THOMU
KHUCJIOTOM.
b. Karanuzaropom nzoMepuszanuu MeHTaHa sBJISAETCS XJIOPHU ATFOMUHUSL.
1) BepHO TOJBKO A
2) BepHO TOJbKO b
3) BepHBI 00a CYKJICHHUS

4) o0a CyXJIeHHSI HEBEPHBI
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CcXCMa

5. CTaI[I/II/I pocCTa OCIIHN PAIUKAIBHOI'O XJIOPHPOBAHUA MCTaHa COOTBCTCTBYCT

1) Cl2 — 2ClI-

2) CHs- + Cl- — CH3Cl

3) CHs- + CH3-— CHz—CHs
4) Cl- + CHs — HCI1 + CHs*

. C KakuM U3 EepPEeUrCICHHBIX BEIIECTB pearupyer ITaH?

1) OpoMOBOIOPOIHAS KHCIIOTA
2) BOJIOpO.I
3) 6pom

4) HaTpuit

7. Onpenenute yrieBOAOPOA, NPU CTrOpaHUH | MOJb KOTOPOTo 0Opa3yercs

4 MOJb YTIJIEKUCIIOTO ra3a v 4 MOJIb BOJIBI.

1) MeTuIUKIONpOIaH
2) METWILUKIO0yTaH
3) MeTHIIpoIan

4) meTrsiOyTaH

. B otimmuune ot MUKJIOIICHTAaHa MUKJIOIIPOIIaH

1) ciocoGen pearupoBath ¢ OpoMOM
2) COIEP>KUT TPETUUHBIE ATOMBI yTIepo/ia
3) ropuT ¢ 0Opa3oBaHUEM YTIICKUCIOTO ra3a v BOJIBI

4) cnoco0eH MPUCOEANHATH XJIOPOBOIOPO/T

. [IpoyKTOM KaKoil U3 NEPEYNCICHHBIX PEaKIUi He ABJSETCH METaH?

1) ruaponu3 kapOuia aTrOMUHUS
2) peakius XJopMeTaHa C HaTpueM
3) B3aUMOJICUCTBHE YIJIS C BOAOPOIOM

4) cruTaBJICHHE alleTaTa HaTpUs C IIEeJI0YbI0
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10. Kakoe BemecTBO TMpH B3aUMOJCHCTBHHM C METAUIMYCCKHM HATPHUEM
o0pa3yeT HMUKJIONPOonaH?
1) 2-xnopnponan
2) 1-6pomrponan
3) 1,2-auxmnopnponan
4) 1,3-nubpommponaH

11. B cxeme npeBpanieHui

NaOH, t° HNO, (pa30), t°
CH 3COONa > X1 > X2

BellecTBaMU X1 U X2 SBJIAKOTCS COOTBETCTBEHHO
1) aTaH U HUTPOITAH
2) METaH U HUTPOMETAH
3) MeTaH ¥ METaHOBasI KUCIIOTa

4) 3TaHOJ ¥ ATaHOBAs KHCIIOTa

12. I'enTan BXOJHUT B COCTaB
1) nedru
2) NpUpOIHOTO raza
3) ropHOrO BOCKa

4) cuHTE3-Ta3za

13. Peakuust mpoTeKaeT B COOTBETCTBHH C TEPMOXUMHUUYECKIUM ypaBHECHHEM
2CoHs + 702 =4C0O2 + 6H20 + 1520 x/Ix
Kakoe komu4ecTBO TEIUIOTHI BBIACIUTCS Mpy Cxxuranuu 11,2 11 (1. y.) aTana?
1)3040 x/Ix  2) 1520 x/Iox  3)760 xIx  4) 380 x/lx

14. TIpu moaHOM CropaHuu 2-MeTHIINIeHTaHa Maccoi 25,8 T oOpasyercs Boja
Maccou
1)2,7r
2)5,4r
3)378T
4)75,6r
87



Omeemom K 3a0anuam Ne 15—17 aenaemca nocredoeamenvHocms yugp.

15. Kakue yTBepkIeHUs XapaKTepHbI JJIsl TeKcaHa?
1) *KuIKOE COCTOSTHUE MPU OOBIYHBIX YCIOBUSIX
2) XopoIas pacCTBOPUMOCTD B BOJIE
3) peakuus ¢ METAJUIMYECKUM HaTpUEM
4) peakuysi HUTPOBAHUS
5) HaNIMYME KaK ©, TaK U T-CBSI3€H MEXy aTOMaMH yriepoaa

6) peakius JeruIPOLUKIN3alNU ¢ 00pa30BaHUEM OEH30J1a

16. MeTraH MOXET BCTYIaTh B PEAKIIUH
1) 3amerneHust
2) NpUCOETUHEHUS
3) uzomepu3anu
4) paznoxeHus
5) ropenus

6) nmonMMepu3aLU

17. YcraHoBUTE COOTBETCTBHE MEXKY UCXOIHBIMH BEIIECTBAMU U ITPOJYKTAMH,
KOTOpbIE TPEUMYIIECTBEHHO OOpa3yrTCsl MPU HX B3aUMOJACHUCTBUU C OPOMOM.
K kaxx1omy 351eMeHTY 1epBOro crondia, 0003Ha4eHHOro OYKBOM, MNOJ0EPUTE JIIEMEHT

W3 BTOPOTO CTOJI011a, 0003HAUYCHHBIN LIUGPOA.

HA3BAHUE BEHIECTBA I[MPOAYKT BPOMUNWPOBAHUA
A) ortan 1) D_Br
b)  wu300yran CH,
B) uuknonponan CH3-C|:—CH3
2 e

I LIUKJIOTEKCaH

T
CH,y-CH—CH,-Br
5) CH;-CH,-Br

Br
o

4)
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OrtBerT: A N B r

18. Hanuivre ypaBHEHUS pEeaKIIHii, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIIECTBHUTh

CJICAYIOUIHE MPEBPAICHUS:

° AICl,, t HNO,(pasb.), t°
cH,H,cooNa MLy o o CH Br—» Byran— e X, — = X,

Hcnonb3yiite CTpyKTypHbIE (GOPMYJIBl OpPraHUYECKUX BEIIECTB, YKaXUTE

YCJIOBUSI TPOTEKAHUS PEAKIIUU.

Ilpu evinonnenuu 3ad0anuit Ne 19 u 20 nodpoono 3anumwiume xo00 peuwienus.

19. VraeBomopon CsHiz mnpu  xjopupoBaHuu 00pa3yeT TOJIBKO OJIHO
MOHOXJIOPIPOU3BOJIHOE. Y CTAaHOBUTE CTPYKTYPHYIO (POPMYILy 3TOrO YIriIeBOJIOPOJa
Y HaIWIIUTE YPABHEHUs PEAKIMN B3aWMOJIEUCTBHUSL 3TOTO YIIEBOAOPOAA C XJIOPOM

U C a30THOM KHUCJIOTOMH.

20. Onpenenute MONEKYJIAPHYIO (HOPMYITy IUKIOATKaHa, MIOTHOCTh IapoB
KOTOPOro IO BO3AYXY 2,9. YCTaHOBUTE BO3MOKHOE CTPOCHHME LMKIOAIKAHA, €CIIH
M3BECTHO, UTO B €r0 LHUKJIIE COAEPKUTCA IAThH aTOMOB yriepojaa. [laite Ha3BaHue

HMUKJIOAJIKaHa, UCIT0JIb3YyA CUCTEMATHICCKYIO HOMCHKIIATYPY.
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Bapuanr 2

Ilpu evinonnenuu 3a0anuii Ne 1—14 yxaxcume Homep npasuivHo20 eapuanma omeema.

1. Kakue cBs3M NPUCYTCTBYIOT B MOJICKYJIE MPOTTaHa?
1) nBe G-CBsI3U
2) 1STh G-CBSI3€H U OJ{HA TT-CBSI3b
3) BoceMb G-CBSA3CH M JIBET-CBS3H

4) 10 o-cBs3eit

2. BepHbl 11 cnenyronye CyK1eHus O NMpeAeabHbIX YIIIeBOAOpoaax?
A) Ilpu HOpMaJIbHBIX YCJIOBHSX MPOIAH U IIUKJIONPONAH SIBJISIOTCS Ta3aMHu.
b) OnexTtpoHHble OpOWTamM aTOMOB YIriepoja B MOJEKYIaX ajlKaHOB
HaXOJATCA B COCTOSIHUM SP2-THOpHIN3ALUH.
1) BepHO TONBKO A
2) BepHO TOJbKO b
3) BepHBI 00a CY>KJICHUS

4) o0a cyxJIeHHs] HEBEPHBI

3. Cpeau mepeuncaCHHBIX BEIIECTB BRIOEPUTE H30MEPhI 2-METHIITEKCaHa.
1) 2-meTunrentan
2) 3-MeTHITeKCcaH
3) 2-MEeTHIILHMKIIOreKCaH
4) 2,2-1uMeTHITreNnTaH
5) 2,2,3-tpuMeTniOyTaH

6) 3-aTHiIeHTaH

4. YKaxuTe peakuu, B KOTOpbIe CIOCOOEH BCTYyNaTh OyTaH.
1) rugpupoBaHusl, TaIOTEHUPOBAHUS U HUTPOBAHUS
2) raJloreHupOBaHMsl, HUITPOBAHMS U U30MEpU3ALINU
3 HUTPOBAHUS, U30MEPHU3ALMHU U THAPOraIOreHUPOBAHMS

4) uzoMepu3aIiu, TIPOraJIorTeHUPOBAHUS U TOPEHUS
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5. Kakast u3 mepeynciacHHbIX CX€M He 0TBEYaeT IPOIIECCYy, MPOUCXOAIMIEMY

IpY XJIOPUPOBAHUU METaHa?
1) Cl2 — 2CI
2) CHs- + Cl- — CH3Cl
3) CI- + CHs — CH3sCl + H-
4) Cl- + CHs — HCI + CHs-

6. B oTiu4me oT rekcaHa IUKIIONICHTaH
1) cmocoben pearupoBath ¢ XJI0pPOM
2) umeet coctaB CaHan
3) roput ¢ 0Opa3oBaHUEM YIIIEKUCIIOTO ra3a U BOJIbBI

4) cnocoOeH pearupoBaTh ¢ OPOMOBOOPOIOM

7. Kakoe W3 MEepeurcCIICHHBIX BEIIECTB 00pa3yeTcsi MpU HarpeBaHuM OyTaHa
1o 100 °C B nmpucyrcrun AlCls?
1) 1-xnopOyrana
2) 2-xyopOyraHa
3) oTaHa U 3TeHa

4) 2-meTrimnporana

8. Boibepute mapy BeLIECTB, C KaXIbIM M3 KOTOPBIX BCTYNAeT B PEAKIUIO
2-MEeTUJITICHTaH.
1) non 1 Bogopon
2) KUCIOPOA U a30THAs KUCII0Ta
3) cepHas kucinoTa ¥ 6pOMOBOIOPO

4) a30T 1 BojA

9. Kakoe BeIIECTBO HANO MCIIOJIb30BaTh B KA4yeCTBE HCXOJHOI'O pearcHTa
JUTS TIOJTy4eHus 2,3-TuMeTHIIOyTaHa ¢ MOMOIIBI0 peakiuu Bropia?
1) 1-xmopnpornax
2) 2-OpoMITpornaH
3) 1-xnopOyran
4) 2-6poMOyTaH
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10. Ilpu B3auMOIeiCTBUM KAaKUX BEUIECTB MOKHO MOJIYYHUTh ITUKIIOTNIECHTaH?
1) nukinoOyraHa ¢ METAaHOM
2) TIeHTaHa ¢ BOJOPOAOM
3) 1,3-auOpomIieHTaHa ¢ HaTpUEM

4) 1,5-nubpomIiicHTaHa ¢ MarHHEM

11. B cxeMe npeBpallieHuit
X2
C,H;Br —— X1—> CH;=CH-CH,-CH,4
BenecTBaMu X1 U X2 SIBJISIFOTCA COOTBETCTBEHHO
1) otan u CoHs
2) 6yran u AICl3
3) Oyran u Pt
4) atan u Cr203

12. Onpenenute mporecc, KOTOPOMY COOTBETCTBYET MJaHHOE YypaBHEHHUE

peaknuu:

500 °C
CieHgg — CgHjg+ CoHyg

1) pudopMunr
2) KOKCOBaHHE
3) pexTuduxanus

4) KpeKUHT

13. B pe3ynbrare peakiuH, KOTOPOMl COOTBETCTBYET TEPMOXHMHUYECKOE

ypaBHEHUE
C7His + 1102 =7CO2 + 8H20 + 4900 x/Ix,

BBIJICIINIIOCH 980 KI[}K Berunciure MaAcCCy CrOpCBUICT O I'CIITaHaA.
)10 2)20 T 3)30r  4)40r

14. Tlpy monmHOM CropaHuu METHIIMKIOTeKcaHa Maccoil 9,8 T obpasyercs

YIJIEKUACIIBIA T'a3 MACCOU
1)4,4r 2)22r 3)264r 4)30,8T
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Omeemom K 3a0anuam Ne 15-17 aenaemca nocnedosamenvnocmo yughp.

15. Kakue yTBepKIeHHS XapakTepru3yloT METaH?

1) umeer TeTpadipuuecKyro GopMy MOJIEKYJIbI

2) oOeclBEUMBAET pacTBOP MEpPMaHraHaTa Kajuus

3) uMmeeT pe3Kuil 3amax

4) pacTBOpsieTCs B BOJIE

5) siBNIseTCS OCHOBHBIM KOMIIOHEHTOM IIPUPOJHOIO rasa

6) IpH B3aMMOJCHCTBHH C U30BITKOM XJIOpA MPH OCBEIICHUH MOXKET
obpazoBars CHCIlz u CCly

16. Peakuust XJ10pupOBaHUS 3TaHA MPOTEKAET

1) o HOHHOMY MEXaHU3MY

2) B HECKOJILKO CTaui

3) c o6pazoBaHUEM PA3TUYHBIX XJIOPIPOU3BOIHBIX

4) mpu YCIIOBUU SIPKOT'O OCBEIICHUS B HaUaJle PeaKIuu
5) ¢ morjoueHuEM SHEPrun

6) B COOTBETCTBUH C MPaBUIOM MapKOBHUKOBA

17. YcranoBure COOTBETCTBHUE MEXTY WCXOJJHBIMH BellleCTBAMHU

H OpPraHn4CcCKUM BCHICCTBOM, ABJLIIONIUMCA IIPOJAYKTOM HX BBaHMOHeﬁCTBHH.

K xaxaomMy aseMeHTy nepBoro crojoia, 0003Hau€HHOT0 OYKBOM, TOJOEPUTE FITEMEHT

13 BTOPOIO CTOJI011a, 0003HAYCHHBIA [U(POM.

NCXOIHBIE BEIIECTBA [IPOJIYKT B3AUMOJIENCTBUSI

AN H e 1) @

b)

B)

)

CH,

CH
CH,-CH-CH,

|
CH3;-CH-COONa + NaOH —>

CH3-CH,-CH; + C|2 L 3) CH3-CH2-CH2-CH2-CH§CH3

Cr,0,, t°

Dl 4)

CHs'(I:Hz
Cl

6) CHs~CH,-CHzCl
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OrtBeT:

18. Hanmmure ypaBHEHUS peaKlUid, C TOMOIIHI0 KOTOPHIX MOXKHO OCYIIIECTBUTH
CJIEIYIOIINE MPEBPALLIEHUSA:

Na HBr Na HNO,(pasb.), t°
Br-CH,-CH,-CH,-Br —— X1—> X2 —» TEeKCaH —» 2-MeTWIIEHTaH

Hcnonp3yiiTe CTPYKTypHbIE (QOPMYJbl OpPraHMYECKUX BEIIECTB, YKAXKHUTE

YCIIOBUS MPOTEKAHUS PEAKIIUM.

Ilpu evinonnenuu 3a0anuii Ne 19 u 20 noopoono 3anuuwiume xo0 peuieHus.

19. Vraeromopon CsHg wmeer mumkiamdeckoe crpoenue. llpm  ero
B3aUMOJCHCTBUM C OpPOMOBOJIOPOJOM oOOpa3yercsi 2-OpomMOyTaH. Y CTaHOBUTE
CTPYKTYPHYIO (OPMYTy 3TOTO YIJIEBOIOpPOa W HAMMIIUTE YPAaBHEHHUS PEaKIMil ero

B3aUMOJIEHCTBUS C OPOMOBOOPOIOM U OPOMOM.

20. Onpenenute MOJEKYISIpHYIO (HOPMYITy allkaHa, MaccoBas JOJsS yriiepoaa
B KoTopoMm cocTtaBiisieT 83,33%. M3BecTHO, 4TO AJisl ATOrO ajkaHa HE XapaKTepHa
peakuusi JeruapupoBanus. Ha3oBuTe BemIeCTBO, HUCIONB3YS CHCTEMATUUYECKYIO

HOMEKJIATYpYy.
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OTBETHI

Omeemul k 3a0aHUAM C 8bl60p0]l/l omeemda

Nezapanma |1/2|3/4/5/67(8/9/1011|12|13|14| 15 | 16 | 17

Bapuantr1 324|243 |/1/4/2|4 |2 1| 4| 3 146|145|5236

Bapuantr2 (4122|3242 |2|4 |3 |4 |2 |4 15 2345561

Omeemul k 3a0aHUAM C pa3eepHymbviM omeeniom

Bapuanm 1

18.

to
1) CH;CH,COONa + NaOH —» CH,;CH; + Na,CO,

2) CoHs + Bro —=2» CyH:sBr + HBr

3) 2C2HsBr + 2Na —> CH3-CH2-CH>-CHs + 2NaBr

AICl,, t
4) CHy-CH,-CH,-CH, — 3" 5 CHy-CH-CH,
CH,4
{° NO,
|
) CH3_(|:H_CH3+ HNO, (pa36.)3_(-m3®'|3'(|:—CH3 +H,0
19.
CHz CHg
| ceer
CHy"C—CHy + Ol ——»= CHy-C=CHzCl + KO
CHa CH,
CHs ) CHs
t
CHj CH;

95



20.
1) Brruuciena MOJEIpHaA MacCa NUKJIOAaJIKaHa:
M = 29D]303);[ = 2,9 . 29 = 84 F/MOHI)

2) Hailineno 4yucio aToMOB Yrjepojia B MOJIEKYJie UKJIOAJIKaHa U 3alucaHa
ero MoJieKyJsipHas popmyra:
oOmas gopmyna mukinoaikaHoB — CaHan

12n +2n =84, n = 6;

dbopmymna nukinoankaa — CeHio.

3) CocraBiieHa cTpyKTypHas ¢popMmyJia ajKaHa:
CH,

|
CH

N

e

H,C CH,
\ /
CH5>CH,

4) IpuBeneHo HAa3BaHUE YTIIEBOIOPOJIA: METHIIIIMKIIOTICHTAH.
Bapuanm 2

18.

Hanucansl ypaBHEHHs peakiuid, COOTBETCTBYIOIIUE CXEME IIPEBPALCHUN.

1) Br-CH,-CH,-CH,-Br + 2Na — A + 2NaBr

AICI,, t

4) CH3CH,CH,CH,-CH,-CHy — > CH;-CH-CH,~CH,"CH,
e No,
CH, CH,
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19.

/C\H 2 + HBr — > Il3r
H,C—CH—CH, CH;3-CH-CH;z CH;
/C{_IZ + Br, — ?r lBr

20.

1) 3anmcana obmas GopMyIia ajqkaHa U BEIpaXKEHUE IS pacyeTa ero MOJIIPHOU
MacCHhI:
CnhH2n+2; M =12n +2n + 2 =14n + 2.
2) OmpeneneHo 4YHUCIO aTOMOB yIjepola B MOJIEKYJEe ajKaHa | €ro
MOJIeKYJIsIpHas hopMyra:
W= 2n _ 0,8333, orkyma n = 5.
14n + 2

Monexynsipaast popmyina ankana — CsHao.

3) CocraBiena cTpykTypHas GopMmylia ajikaHa:

e
CH,

4) 3anmcaHo Ha3BaHHE AJIKAHA: 2,2-TUMETHIIIIPOIIAH.
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