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OLIEHOYHBIE CPEJICTBA JUISA IPOBEJEHUAS TPOMEKYTOYHOM
ATTECTAIIAM OBYYAIOIIMXCS MO JUCHUIIIAHE (MOIY.JTIO)

1. O6uue cBegeHus

1. | Kadenpa OOmuX TUCIUTUTHH

2. | CoennaiapHOCTh 21.05.04 T'opHoe aeno

3. | Cnenmanu3zanus OO6oraieHue moJae3HbIX HCKOTAeMbIX
4. | ducruruiHa (MOJTYJIb) Oprannydeckasi XUMUs

5. | ®opma oOyuenus 3a04yHast

6. | ['omx HaGopa 2015

2. IlepeyeHb KOMIIETEHIIHIA

(IK-2);

- TOTOBHOCTh C €CTECTBEHHOHAYYHBIX IO3MIIMI OLIEHUBATh CTPOCHUE, XUMUYECKUU U MHHEPATbHBII
COCTaB 3eMHOU KOpbI, MOp(ooruueckrne 0COOCHHOCTH U TeHETUYECKUE TUIIBI MECTOPOXKICHHUM TBEPIBIX
MOJIC3HBIX HCKOIMAEMBIX TPU PEHICHUH 3a]ad [0 pPalMOHAIBHOMY M KOMIUIEKCHOMY OCBOCHHUIO
reopecypcHoro norenimana veap  (OITK-4);
- BJIQJICHUEM METOJaMH PallMOHAJIbHOIO U KOMILIEKCHOTO OCBOEHHMSI I'€OPECYPCHOIO MOTEHIMaNa Heap

- CIIOCOOHOCTBIO BBIOMPATh TEXHOJIOTHIO MPOHM3BOJICTBA PadOT MO 00OTANICHHUIO MOJIE3HBIX HCKOIIAEMBIX,
COCTaBJIATh HeoOXxoaumyto gokymenrarmio (IICK-6.2).

KpuTtepun u nokasaresin OlileHUBAHMSA KOMIIETEHIIMI HA PA3JIMYHBIX ITaNax ux
¢popmupoBaHus

Jrtan @ Kpurtepun u noka3aresin olleHUBAHNS KOMIIETEeHIHI Dopmbl
¢opmupoBanus opMHp KOHTPOJISI
KOMIIeTCHINH yemast 3HaTh: Ymern: Baaners: chopmMupoBaHH
(pa3neJibl, TeMbl omuere 0CTH
JMCIUTJIMHBI) I KOMIIEeTeH Ml
1. Homenkaarypa OIIK-4 | Knaccudpukanuto | Jlate Ha3BaHUE HaBBIKAMU 3ananue Ha
OpraHUYecKHuX [K-2 OpTraHUYECKUX COEIMHEHHIO, OTIPEICTIUTh | UCIOIb30BAHUA | MTOJIb30BAHUEM
coeUHEeHUI [ICK-6.2 | coequHeHwmiA, KJIACC OPraHUYECKHUX HOMEHKJIATYphl | MpaBWJIaMU
HOMEHKJIATypy COEMHEHHH, XapaKTepHbIE HOMEHKJIAaTyphl
IOITAK. IlonsaTtue | BUIBI H30MEPUU OpraHUYEeCKUX
W30MEPHH, BUJIBI COCJIMHEHUH
HU30MEPHH - I'pynmoBas
CTPYKTYypHas, JUCCKYCHS
reoMeTpHyecKas,
OIITHYECKAs
H30MEpHI.
[Tonsatue
TFOMOJIOTHYECKOT'0
psna
OpPTaHHYECKHX

COEIUHEHUN.




2.. AJIKaHbl. OIIK-4 | dusuyeckue u | OOBSICHUTD MEXaHU3MBbI OCHOBHBIMU 3ananue
[K-2 XUMHUYECKUE peakuuyu paguKalbHOTO METOJIaMHU HalicaHue
IICK-6.2 | cBoiicTBa aqKaHOB | 3aMEILCHHS CHUHTE3a YPpaBHEHUI
aJIKaHOB peaxiun
3.AJKeHbl OIIK-4 | ®usnueckue u | PacnoznaBaTh peakuuun OCHOBHBIMH 3anganue
[K-2 XUMHUYECKUE THAPUPOBAHMUS, METOJIaMU HalnucaHue
IICK-6.2 | cBOMCTBa aJKEHOB. | raJIOTCHUPOBAHHUS, CHHTE3a C ypaBHEHUH
Mexanuzm TUJIPOraJoreHUPOBaHU, Y4acTHEM peaKIuid,
peakuuu TUApaTalyy, AJIKEHOB onpezeneHue
ANEKTPOPUIBLHOTO | MOJMMEPH3aLUH aJIKEHOB. reOMEeTPUYECKU
IIPUCOECTUHEHUSL. X H30MEPOB
4.AJIKVHBI.. OIIK-4 | Homenkiarypa. OOBSACHSITH KUCIIOTHBIE OCHOBHBIMH 3ananue
[1K-2 dusnueckue u CBOICTBa aJIKMHOB METOJIaMU HaIHCaHHE
[ICK-6.2 | xumuueckue CUHTE3a C ypaBHEHUI
CBOMCTBA y4acTUeM peakuuii ¢
aJIKUHOB. Peakimn QJIKMHOB y4acTHeM
MIPUCOEICHHUS K QJIKWHOB,
KpaTHOM CBSI3HU.
Mexann3m
peaxkuuu
Kyueposa
5.I'anorenajkaHbl. OIIK-4 | Homenkiarypa. Onpenenare HanpaBienue | CocraBieHueM | 3ajaHue
IK-2 XUMHYECKHE PEaKIH C y4acTHEM CXEMbI CUHTE3a | HallUCaHUe
IICK-6.2 | cBoiicTBa. raJIOreHANTKaHOB — C yJacTuem ypaBHEHUI
Peaxnuun KOHKYPUPOBAHME PEAKIM | TAIOTCHAJIKAHO | PeakLui ¢
HYKJICO(QUIBHOTO | 3aMEICHUS U B y4acTueM
3aMeIleHus U IIMMUHAPOBAHUS raJOreHaNIKaHOB
3NMUMUHUPOBaHUS.
MexaHu3Mbl
peakiuit
raJloreHaJKaHoB
6.ApeHbl. OIIK-4 | Homenknatypa. OrnpenensrTs BIUSHUC CocraBusiTh 3amganue
[K-2 duznueckue u 3aMECTUTEINIEH ITPU CXEMBI CUHTE3a | HallMCcaHue
IICK-6.2 | xumuueckue NEKTPOPUILHOM apOMATUYECKUX | YpaBHEHUI
CBOMCTBA apEHOB. | 3aMEILEHUU B COCIMHEHMM — | peakumi ¢
Mexannszm apoMaTHYECKOE KOJIBII0 MIPOU3BOIHBIX y4acTUEM
peaxkuuu OeHzoina apOMaTHYECKUX
3NIEKTPOPUIEHOTO YIJIEBOAOPOIOB
3aMelIeHHsL.
7.CnupThl. OIIK-4 | Homenknatypa. OOBSCHATH kucioTHbie | COCTaBIATH 3aganue Ha
[K-2 duznueckue u CBOMCTBa CIIUPTOB, | CXEMbI CHHTE3a | COCTaBJICHUE
[ICK-6.2 | xumuueckue 00OCHOBBIBATH CXEMy | OPTraHHYeCKHX | LEMOYKH
CBOICTBa CUHTE3a COETMHEHHH OpraHMYECKUX
ann(paTHYECKUX U NpeBpalLieHu i
apOMAaTHYECKUX

crnupToB. Peakuuu
C Pa3pbIBOM CBA3U
C=0.Kucnotnsie
CBOICTBa CIIUPTOB
U (EHOJIOB




8.KapOoHuiabHbIe OIIK-4 | Homenkmarypa. OOBSACHATH MEXaHU3M CocraBnsiTh 3aganue Ha
CcOoeJIUHEeHUS. IK-2 ®duznueckue u peaKuHuy NPUCOECIUHEHNS CXEMBbI CHHTE3a | COCTaBIICHHE
[ICK-6.2 | xumnueckne 1o kpatHoit cBa3u C=0 OPraHUYEeCKUX | LEMOYKHU
CBOWCTBa COCZIMHEHUH OpraHUYECKUX
aJIbJIETUI0B U MpeBpaIleHUI
KETOHOB. Peakuuu
HYKJIEO(UITBHOTO
MPUCOCTMHEHUSI
o cBsizu C=0.
9.Kap6okcuiabHbIe OIIK-4 | Homenkmarypa. Paznuuate KUCIOTHBIN U CocTaBsaTh 3aganue Ha
coelMHeH U . IK-2 Ousnueckue U LIETIOYHOM THIIPOIIN3 CXEMBI CHHTE3a | COCTaBJICHHE
I[CK-6.2 | xumMuveckue CIIOKHBIX 3(UPOB. OPTaHHYECKUX | IIETIOYKH
CBOMCTBA IToHrMaTh MEXaHU3M COEJIMHECHUI OpTraHUYECKHUX
KapOOHOBBIX peaxnun KapOOHOBBIX npeBpaleHn i
KHCJIOT. KHCJIOT
10.A30rcomep:xamu | OIIK-4 | Homenkmnarypa. OOBACHUTH OCHOBHOCTB CocTaBsaTh 3aganue Ha
e OpraHuvecKue IK-2 duznyeckue u anmndaTrnIecKux u CXEMbI CHHTE3a | COCTaBIICHHE
COCIMHEeHUS. [ICK-6.2 | xumuueckue apOMATUYECKUX aMUHOB. OpraHUYECKUX | LEMOYKH
CBOMCTBa COETMHEHUI OpraHUYeCKUX
anmnpaTuIecKux u TIpeBpaIeHuN
apoMaTUYeCKUX
AMHUHOB.
11. OcHoBbI OIIK-4 | [IpaBuna OcymiecTBisATh HaBbikamu 3ananue Ha
OPraHn4yecKoro [1K-2 0€30IacHOCTH NPH | IUIAHUPOBAHUE paboTsI € COCTaBIICHHUE
CHHTe3A. IICK-6.2 | pabote ¢ OpPraHUYECKOTO CUHTE3A. 1a00paTOPHOM | IETIOYKH
OpTaHUYECKUMHU TIOCYZOH, C OpTaHMYECKUX
BEIIECTBAMH, OpPTaHWYECKUMH | TPEBPAIECHUI
BEILIECTBAMHU I'pynnosas

JIUCKYCCHS




1. Kpurepuu u mKajJbl OleHNBAHUS

2.1.Pemienue 3aaau4

7 0ajIoB BBICTABIAETCS, €CIU CTYIEHT PELIN BCE PEKOMEHIOBAaHHBIE 3a/1auM, MPAaBUIIBHO
U3JI0KHWJI BCE BapHAHThl HMX pEIICHHs, apryMEHTHPOBAaB HX, C O0S3aTENbHOW CCHUIKOM Ha

COOTBETCTBYIOIINEC HOPMATHUBEL (CCJ'II/I 10 COACPIKAHUIO OTO H€O6XOI[I/IMO).

5 0a/IoB BBICTABISETCS, €CJIM CTYACHT pemwin He MeHee 85% peKoMEeHJOBaHHBIX 3ajad,
MPABWJIBHO M3JI0KUJI BCE BApUAHTHI PELICHUS, apTyMEHTHPOBAB UX, C 00s13aTeNIbHOI CCHUIKON Ha

COOTBETCTBYIOIINE HOPMATHUBBI (€CJIU 110 COJIEPKAHUIO 3TO HEOOXOIUMO).

3 Oamna BbICTaBJISIETCS, €CIM CTYAEHT pellnil He MeHee 65% peKOMEHIOBaHHBIX 3ajad,
IIPABWJIBHO M3JI0KUJI BCE BapUaHThl UX PELIEHMsI, apryMEHTHPOBAB UX, C 0053aTeNbHON CCHUIKON

Ha COOTBCTCTBYIOIUME HOPMATHBbI (CCJ'II/I 10 COACPIKAHUIO ITO HCO6XOI[I/IMO).

0 G6ammoB - eciaM CTYAEHT BBHINOIHUI MeHee 50% 3amanus, W/uian HEBEpHO yKaszal BapHaHTHI

pelieHusl.

2.2.I'pynnoBasi fucKyccHusi (YCTHbIE 00CyKIeHUsI MPOOIeMbl HJIH CUTYAMH)

Kputepun onenuBanus

Baniabl

e 00y4JarIuiics OpUEHTHpPYETCS B IMpoliemMe OOCYKIEHUs, TpaMOTHO
BBICKA3bIBACT u 00OCHOBEIBAET CBOHU CYXKICHHUS, BIIaJICET
npodeccnoHaTbHOM TEPMUHOJIOTHEH, OCO3HAHHO MIPUMEHSET
TEOPETHYECKUE 3HAHUWs, MaTepHall HM3jaraeT JOTHYHO, TPaMOTHO, Oe€3
OIINOOK;

® [IpH OTBETE CTY/ACHT JEMOHCTPHUPYET CBA3b TEOPHH C MIPAKTUKOM.

® O0YJAIONIMIACS TPaMOTHO H3JIaraeT MaTepuail; OpPHEHTHPYETCS B
npobiieMe OOCYXICHHS, BiIageeT NPO(HEeCCHOHATHLHOW TEPMUHOJIOTHEH,
OCO3HAaHHO TPUMEHSACT TCOPETHUYECKUE 3HAHUSA, HO colepaHue u (hopma
OTBE€Ta UMCHKOT OTACJIbHBIC HETOUYHOCTHU,

® OTBET IMPABUIIbHBIN, MOJHBIA, C HE3HAYUTEIbHBIMH HETOYHOCTAMH HIIH
HEJIOCTATOYHO TOJIHBIN.

¢ 0O0YJaIOIIMICS M3/1araeT MaTepHajl HENOJHO, HENOCIeI0BaTENbHO,
A0IMYCKA€T HETOYHOCTH B OIIPCACICHUN HOHﬂTHﬁ, HE MOXET A0Ka3aTCIbHO
000CHOBATh CBOU CYXJICHUS;

e 0OHAPY)KUBAETCS HEJOCTAaTOYHO TIJIyOOKOE TIOHMMAaHHE H3Y4YEHHOTO
Marepuaa.

2.3.PaboTa Ha NpPaKTHYECKUX 3aHATUSAX

Kpurtepun onenuBanns

Banasl

® 00yYaIOIIUICS OPUEHTUPYETCS B TEME MPAKTHYECKOTO 3aHATHSA, BIIAJCET
npodeccnoHanbHOMI TEPMHUHOJIOTUEH, OCO3HaHHO MPUMEHSIET
TEOPETUUYECKUE 3HAHUS, IIPABUIIBHO OTBEYAET HAa MIOCTABIICHHBIE BOIIPOCHI

e 00yyaromuicss TpaMOTHO H3JIaraeT MaTrepuai; OpHUEHTHpYeTcsl B
MPaKTUYECKOrO 3aHATHUS, BlaZeeT NpodecCHOHAIbHOM TEPMHUHOJIOTHEH,
OCO3HAaHHO MPUMEHSIET TEOPETUUECKHUE 3HAaHUS, HO COofiepKaHue U dopma
OTBETA UMEIOT OTACIIbHBIE HETOYHOCTH;

® OTBET IPABWIbHBIN, ITOJIHBIMA, ¢ HE3HAYUTEIBHBIMU HETOYHOCTSIMU WIIU
HEJOCTATOYHO ITOJIHBIN.

e 0OyyaroIIMiics W3JaraeT Marepual HEeMOJHO, HEeNOoCleq0BaTeIbHO,
JOTTYCKaeT HETOYHOCTH B OMPENEICHUN TOHITHI, HE MOXXET MOJHOCTHIO
OTBETUTH Ha MOCTABJICHHBIN BOMIPOC




e OOHApY)KMBACTCS HEIOCTATOYHO TIJIyOOKOE TOHMMAaHUE HU3Y4E€HHOTO
MaTepHaa.

3. TumoBble KOHTPOJbHbIE 3aa4H M MeTOAUYECKHE MAaTepPHAJIbI, OINpe/easaIoiue
npoueaypbl OUEHUBAHWSI 3HAHWH, YMEHHH, HABHIKOB W (WJIH) ONbITA [AeATEJIbLHOCTH,
XapakTepu3ylommx JTanbl (GOpPMHPOBAHMS KOMIETEHHHH B MpoLecce OCBOEHUA
o0pa3oBaTeJIbHOM MPOrPaMMbI

1.laTp Ha3BaHue coeAnHeHUI0 10 HOMeHKIaType FOITAK:

MeToauueckue YKazaHusl 1Jisl pCIICHUA 3aJaYM 1.

[TpaBuia HaMMEHOBaHMS OPraHUYECKUX COCIUHEHUN

MexnyHaponHblii coro3 Teopermdeckoit u mpukiagHoit xumuu (MIOITAK) (IUPAC)
PEKOMEH/I0BAJI JUIsl MCIOJIb30BAHUS HOMEHKJIATYpy, MOJYYMBLIYIO Ha3BaHUE HOMEHKAAMypa
HIOIIAK. Cucrema HIOITAK sBnsiercs oOmenpuszHadHHo B mupe. Ha3panusa mo cucreme
NIOITAK o6pa3yroTcst myTeM BUAOM3MEHEHHs Ha3BaHUI HACBIIIEHHBIX YIIeBOJOpOA0B. Bee atu
Ha3BaHMs OKaHYMBAIOTCA Ha "aH"; 3TO OKOHYAHHWE XapaKTepHO [UIl BCEX HACHIIIECHHbBIX
YIJIEBOAOPOAOB - ajKaHOB. Takol psii coeinHEeHH, B KOTOPOM COCEIHHME WIEHbI OTIMYAOTCS Ha
onHy MeTwiieHoByto rpynny (CHj), Ha3biBaeTcss romonoruueckum psitom. Eciin u3 yriaeBonopoaa
YIAIUTh OJJUH aTOM BOJOPOJa, NOJYYEHHAs! TAKUM IIyTeM IpyIIa Ha3blBaeTCs YII€BOAOPOIHBIM
paaMKaIoM; €ro Ha3BaHUE MOJIYy4aroT, 3aMEHsIsl B HA3BaHUU aJIKaHa OKOH4YaHue "aH" Ha "ui'".

aJKaH paaurKan
CH,4 MeTtan CH; - Metun
C,Hsg OraH C,oH5- Civin
CsHg IIpomnan CsH7 - [Iponun
C4sHig byran C4Ho - byrun
CsHyp Ilentan CsHys - IlenTnn
CsHia I'excan CsHiz- T'excun
C7His I'entan C7His- T'enTun
CsHis OkraHx CgHi7- OxTHn
CgHzo Honan CgH]_g - Honun
CioHzo JeKaH CioHz1 - JEIIT

OcHoBHBbIE NpaBUIa HAUMEHOBaHUs coequHenuii o cucreme MIOITAK:

1. Haxonmar camyro UIMHHYIO HENPEPHIBHYIO L€Nb YIJIEPOJHBIX aTOMOB B MOJIEKYJIE.
HazpaHne COOTBETCTBYIOIIETO YTIEBOAOPOAA UCIIONIB3YIOT KAK OCHOBY Ha3BaHMs COSAMHEHHUS.

2. AtomaM (MHBIM, Y€M BOAOPOJ) U IpyIIaM BAOJIb 3TOM LENH Jal0TCs HaMMEHOBAaHUS, U
9TH HAUMEHOBAHMS MUILYT NEpe]] Ha3BaHUEM OCHOBHOTO YIJIEBOAOPOAA.

3. ATOMBI yriaepoja OCHOBHOM YIJICBOJOPOTHON IIEMHA HYMEPYIOT TOCIEI0BATEIBHO,
HauuHas C KOHIA, BHIOPAHHOTO TaK, YTOOBI aTOMBI YIJIEpo/a, HeCyIllue 3aMEeCTUTENH, TOTYIHIN
HanboJiee HU3KKE HOMEPA.

4. TlonoxeHust 3aMECTUTENEH YKa3bplBalOT YMCIAMM IE€pe] Ha3BaHUSAMHU 3aMECTHUTENEH,
0003HaYaroIMMHU MTOPSIKOBbIE HOMEpPa aTOMOB yTJiepo/ia, K KOTOPBIM OHH NMPUCOETUHEHBI.

5. Ecnm umeercs HECKOJIBKO OJMHAKOBBIX TIpYMI, MEped HMX Ha3BaHUEM CTABUTCS
npuctaska "ou", "tpu", "terpa",


http://dic.academic.ru/dic.nsf/ruwiki/14928

6. Panukansl Ha3pIBatOTCS B aj()aBUTHOM TOPSIIKE.
Hanpumep:

2,2, A-TpUMeTHIITICHTaH

JIBOIHBIE yTIIEpOA-yIIepOIHbIC CBSA3U yKa3biBaloT cydurcom "en" ("nuen", ecnu ux ase,
U T.IL.), a TpoiHble - cybdukcom "un" ("muuH" mas ABYX W T.1.); MPU HCIOJIb30BAHUHU ITHUX
cypdukcor okonuanue "aH" omyckarot. [lonokeHre KPaTHBIX CBsI3el 0003HAYAOT TTOPSIKOBBIMH
HOMEpaMU YIJIEPOJHBIX aTOMOB, TOJA00HO TOMY, KaK 3TO JeJIaeTcs IS 3aMECTUTENEH.

Hanpumep:

3-meTunarekc-3-e¢H

HaumeHnoBaHue Ci0XHBIX pauKanioB, Kak HallpuMep,

CH3CHCH,CI

I

OCYIIECTBIISIETCS 10 CJICTYIOIIUM MTPaBUIIaM:

- Yruepouslii aTom co "cBOOOIHON" CBsI3bIO MOIydaeT HoMep 1;

- Camas [iuHHAs yriepojHas ILeMb, HaYWHAs C OTOTO MECTa, IOCIEAOBATEIIBHO
HYMEpYeTCs U UCHOIb3YETCs [IIsl OCHOBHOI'O Ha3BaHUS (B IPUBEIEHHOM MPUMEPE - 3TaH);

- C 3aMecTuTeIsIMU BAOJb 3TOM I[ENU MOCTYIMAI0T, KaK OMUCAHO BHIIIE TPU HAUMEHOBAHUU
COCJIMHEHM;

- ITlomHoe Ha3BaHWE CJIOKHOTO paJWKaNTa 3aKIIOYAl0T B CKOOKH, YTOOBI H30eXaTh
MyTaHULBl C HOMEpPaMU JJI1 OCTAJIbHOM YaCTH MOJIEKYJIbI.

4-(1-MeTHi-2-XJIOPITUI ) HOH-4-¢H.

[{ukmueckue yriaeBoJ0poIsl Ha3bIBAIOT, IPUOABIIsis K HA3BaHUIO YIIIEBOIOPO/IA C TIPSMON
LIENBI0 IPUCTABKY "IUKIIO".

ApomMaTHueckue yriieBoJopoAbl - apeHsbl. [IepBbIii WwieH roMOJIOrHYecKoro psija — OEH307
umeet popmyiny CeHs:

[TepBeiii Tomosor OeH30Jla — MeTWiIOeH30d, wim Tonyod, C;Hg He muMmeeT u3omepoB
MOJIO’KEHUS, KaK U BCE OJTHO3aMEIIEHHbIE POU3BOIHBIE:

Bropoii romonor CgH1p, MOKET CyIIecTBOBATh B YETHIPEX (hopMax:

STUI0EH30IT
Wnu tpu niumeTtrnoensona win keunona CeHa(CHs)o:


http://dic.academic.ru/dic.nsf/ruwiki/106342
http://dic.academic.ru/dic.nsf/ruwiki/17383
http://dic.academic.ru/dic.nsf/ruwiki/91871
http://dic.academic.ru/dic.nsf/ruwiki/91871
http://dic.academic.ru/dic.nsf/ruwiki/937273

OpPMO-KCHIION Mema —KCUI0JI napa -KCuio
wm 1,2-, 1,3-, 1,4-numerrinOen3on
Panukan 6ensona CgHs- Hocut Ha3zBanue dhenmi. Pagukan CgHs-CHs- HaswiBaeTcst OeH3mMII.
[Ipu oOpa3oBaHwM Ha3BaHUS CIHUPTOB K HA3BAHHIO COOTBETCTBYIOIIETO YIIIEBOAOPOIA
(Harmpumep ankaHa) cypdukca —oJ1, MOJ0KESHUE THAPOKCHUIIBHON TPYIIbI YKa3bIBACTCSI HOMEPOM
aToMa yriepo/ia, MMEIOIIETO 3TOT 3aMECTUTEIb:

3-XJI0preKcanon-3.
[Ipu oOpa3oBaHwM Ha3BaHUs aNbACTHIA K Ha3BAaHUIO COOTBETCBYIONICTO aJIKaHa
nobasnsieTcs cyddukc -ajab, KETOHA — OH.

2.Yka3aTh acCHMMeTPHYECKHUI aTOM YIjiepoJa B cOelMHEHUH, HapucoBaTh R- u S-u3omepsbl

3TOro COCAMHECHUSA

MeToan4yeckue yKa3aHusl K pelIeHUIO 3a1a4u 2:

HN3omepus opraHn4ecKux coeIuHeHUn

HN3omepbl — BeliecTBa, MMEKOIIME OAWH M TOT XK€ COCTaB, HO pa3HOE CTPOCHHE, a,
CJIEIOBATEIbHO, U pa3Hble CBOWCTBA. /{111 OpraHMYECKUX COCIMHEHUN CYILIECTBYIOT CIEAYIOLIUE
TUTIBI U30MEPUU:

1. Cmpyxkmypnas usomepusi, OOyCIOBIIEHHAsh Pa3jIMYHBIM B3aUMHBIM PAaCIOJIOKEHUEM
aTOMOB B MoJieKynax. [Ipy 3TOM BO3MOKHBI CIIEYIOMINE BUIbI CTPYKTYPHOU H30MEPHUH:

1. M3omeTpusi yriaepoaHOro cKeneTa. - 00ycIOBIIeHA Pa3IMYHbIM MOPSIKOM COCTUHEHHS
aTOMOB YIJIEPO/Ia B LIEMH.

2. N3oMeTpust MONOKEHHSI KPAaTHBIX CBSI3eH U (DYHKIIMOHATIBHBIX TPYIII.

OOycnoBieHa pa3TUYHBIM TIOJIOKEHUEM KPATHBIX CBsI3eU WM (YHKIIMOHAIBHBIX TPYIII
IIPY OHOM M TOM K€ YIJIIEPOJIHOU LIETH.

1. Ilpocmpancmeennas uzomepus (cmepeouzomepusi).

OTOT TUN H30MEpHH OOYCIOBIEH pPAa3IMYHBIM MPOCTPAHCTBEHHBIM PACIONIOKEHUEM
aTOMOB NPU OJJMHAKOBOM TOPSJIKE UX CBA3BIBAHMUS.

['eomeTpuyeckas u30MeETpUs WM LKC-, TPAHC- U30MEPHSL.

XapakTepHa ISl HENPENEbHBIX OPraHUYECKHUX COCIUHEHUH, COJEpKAIUX IBONHYIO
CBs3b. Tak, HampUMep, MoJIeKya OyTeHa-2 CyIIecTBYeT B BUE JIBYX T€OMETPHUECKUX H30MEPOB:



yuc-0yTeH-2 mpanc-0yTeH-2

1. Onmuyeckasn uzomempus

CylIecTBYIOT OpPraHMYecKUEe COCIMHCHUS, MMCIOIINE OJIMHAKOBBIM COCTaB, OJMHAKOBOEC
CTPOCHHUE U CBOWCTBA, HO MO-Pa3HOMY OTHOCSIIUECS K IJIOCKOTOISIPU30BAaHHOMY CBeTy. Tak, nmpu
MPOIYCKAHUH Yepe3 TaKhe COSAMHCHHMS JIyda MOJSIPU30BAHHOTO CBETA MPOUCXOIUT OTKIOHCHHE
TUIOCKOCTH TIOJIIPU3AIIMY Ha OTIPEICIICHHBINA yTroJl.

CoenMHEHUs, KOTOpBIC BpANIAIOT IUIOCKOCTh TOJSPHU3AIUU, HA3BIBAIOT ONTHYECKH
AKTHBHBIMH. V30MephI pa3uvaoTcs 10 HANPABICHUIO BpaIlleHHsI TNIOCKOCTH nossipu3anun  (R-
u S-uzomepbl). Takue M30Mephl HA3BIBAIOTCS ONTHYECKHMMH, WA 3€PKAJbHBIMH H30MepaMH
(3HaHTHOMeEpaMHu).

Orrrraeckast H30Mepusi 00YCIIOBICHA HATMYHEM aCHMMETPHYECKOro aroMa yriepoxa C
CBSI3aHHOTO C YETHIPbMS PA3JIMYHBIMH 3aMECTHTEIISIMH.

S-uzomep R-u3omep

3.0cyniecTBUTH MPeBPAleHHs

Metoan4yeckue ykazaHus K 3ajade 3:

MexaHu3MBbl peaKkuuii OpraHuYecKuX coeIMHEeHU I

Peaknum ajikaHoB (peaKUuu PaJHKAIBLHOI0 3aMelleHust Sg)

B monexynax ankanoB cBsi3u C-H npoctpancTBeHHO OoJiee JOCTYIMHBI AJI aTaku IPYyTruMHU
yacTULaMH, 4eM MeHee npouHbsle cBsizu C-C. B onpeneneHHBIX YCIOBUAX MPOMCXOAUT Pa3phiB
nMeHHO C-H-cBsi3eil 1 OCyIIecTBIIIETCS 3aMEHa aTOMOB BOJIOPOJa HA IPYTHE aTOMBI WJIA TPYIIIIbI
aTOMOB.

TI'anozenupoeanue

["anoreHrpoBaHue aIkaHOB — PEAKIUs 3aMeIIEeHUs] OJTHOTO MK OoJiee aTOMOB BOJIOPOJia B
MOJIeKyJle ajikaHa Ha TrajmoreH. IIpoaykThl peakuuu Ha3bIBaIOT TajlOT€HAJIKaHAMH WIIH
raJloreHOMPOM3BOIHBIMU AJIKAHOB. Peakiys ainkaHoB ¢ XJIOpOM U OpOMOM HJIET Ha CBETY WJIH MPH
HarpeBaHuu.

Xnopupoeanue memana



CH,+ Cl, h_'u} CH;C1 + HCI1 (hv - fopmyna xeanTa ceeTa)

KNP MEFIEH
[Ipu gocTaroyHOM KOJIMYECTBE XJIOpa PEAKIUs MPOJOJKACTCS Jaiblie U NPUBOAUT K
00pa3oBaHMUIO CMECH MTPOIYKTOB 3aMEIICHHS 2-X, 3-X 1 4-X aTOMOB BOJI0pO/Ia:
CH,Cl+(Cl, — CH,CL + HCI
LN OpAER oH
CH,CL + Cl, —— CHC + HCI
HAEENO BN HEH
(xnopodopa)
CHCL + Cl, —— CCl, + HCI
HIEH SN0 PAE FICH

Peakuust ranoreHupoBaHusl ajJKaHOB MPOTEKAET MO PAAUKAIBHOMY IIETHOMY MEXaHU3MY,
T.€. KaK IeTb IMOCJIeIOBATEIbHBIX IPEBPAICHHI C y4aCTHEM CBOOOTHO-PaIMKAIBHBIX YACTHII.

MexaHu3M paguKaibHOIO 3aMELICHUS:
— 3apodicoenue yenu - NOSIBIICHUE B 30HE peaklui cBOOOAHBIX pagukanoB. [lox neiicrBuem
CBETOBOM AHEPTUU TOMOJIMTHYECKU paspymiaercs cBsa3b B Mojekyine Cl:Cl na nBa aroma xjopa c

HEeCIapEeHHBIMH 3JIEKTpoHaMU (cBOOOHBIC paaukaisl) [ Cl:

cl, 25 20

— pocm (pazsumue) yenu. CBOOOAHBIC paJUKANbBI, B3aUMOICHCTBYS C MOJEKYJIaMH,
MOPOXKIAIOT HOBBIC PAJUKAIIBI U PA3BUBAIOT LIETH MPEBPAIICHUN:

Cl- + CH, —> HCl + -CH,
«CH; + Cl;, —> CH,Cl +Cl urTn

— 00pb16 yenu. Pagukalbl, COSTUHSSACH IPYT C IPYTOM, 00pa3yroT MOJIEKYJIBI U OOPBIBAIOT
eTb MTPEBPAICHHIA:

CHy ++Cl —— CH;CI

CH,;» + «CH;—— CH,-CH,

[lpu xmopupoBaHMM WM OpPOMHPOBAHMU allkaHA C BTOPHYHBIMH WM TPETUYHBIMH

aTOMaMHU YIJiepojia JIeT4e BCEro MJIET 3aMelIeHHE BOJOpOJa Y TPETUYHOIO aroMa, TPYyIHEE y

BTOPHUYHOI'O U €IIC TPYAHCEC Y IICPBUIHOTO:

CH,—CH,—CH; + B, 2 CH;CH-CH; + HCI

Br
2-6p 0N PONaH

Humpoeanue anxkanos

Ha ankanbl neiictByer paz0aBiieHHast a30THas KUCIOTA MPH HarpeBaHWU W JaBjieHuu. B
pe3yibTare MPOUCXOOUT 3aMElIeHHe aToMa BOJOpPOJAa Ha OCTAaTOK a30THOM KHUCIOTHI —
Hutporpynny NOj. DTy peakiuio Ha3bIBalOT peaklueil HUTPOBAHUSA, a MPOAYKTHl PEaKLUuu —
HUTPOCOETUHEHUSIMHU.

Cxema peakuuu:

R-H + HO-No, 2P"F, g No, + H,0
Ci K CiH A HAR HELRLENET IO
KO TI M
(pash,)

Peakuuu ajnkeHoB (peakuuu 31eKTPpopuabHoro npucoeanHenus Adg)
AJKeHBI BCTYNaOT B pa3HOOOpa3Hble peakluu MprUCOeINHEHUS.



AmkeH Pearenr IIpongyrT Bun peakini

Ni I |
—C=0C- + Ha —1> —C-0C— Tunpupopanne
. I!I ]!I {BEOCCTAHOENEHHE )
1 1
—=0C— + Emr — —(Ij - (;J— Tancrenupoeanne
I Rr Br (HpOMIPOEANHE)
1 1
—C=0C- + HCl —— -C-0C-— Tupporancrenupoeanue
. I!I (!Jl {THOpOXIODHp OBAHHE)
H* I I
—IZIZ = (IZ— + H:O —— —'le — (Ij— Tunparauna
H OH
KATANNHIATOP | |
n (_(lj = (i_f—) _— - (?—]n Ilonumepmaanua

T'anozenuposanue (npucoedunenue 2ai102eH08)

[Ipucoenunenune raisoreHoB mo ABOMHOM cBA3M C=C MNpPOUCXOIUT JIETKO B OOBIYHBIX
ycrnoBusix (IpM  KOMHATHOM  Temmeparype, ©0e3 kaTtanusaropa). Hampumep, ObicTpoe
obOeclBeurBaHUE KpacHO-Oypol OKpackd pacTBopa Opoma B Boje (OpOMHOU BOJBI) CITYXKHUT
Ka4eCTBEHHOM pPeakIiel Ha HaTuyrue IBOWHOU CBSI3U:

CH;-CH=CHz + Br; —— CH;-CH-—-CH:

HPORLAEH ]lgr ]Igr
1 2-dubposmponan

OTU peakiuuu TMPOTEKAIOT MO0 MEXaHU3MY DSJEKTPOQUIBHOTO TMPUCOSAUHEHUS C
TFeTEPOIUTUYECKUM Pa3pbIBOM CBS3€M B MOJIEKYJIE TAJIOT€HA.

[Ipu narpeBanuu n0 500°C BO3MOXHO paaMKaIbHOE 3aMEIIEHHE aToMa BOJOpOAa P
COCE/IHEM K JBOMHOM CBSI3U aToOMe yriepoja:

CH;-CH=CHz + Cl; —— (Cl-CHa-CH=CHz + H{Cl

T'uopozanozenuposanue (npucoeounenue 2ai02eH08000p0008)
CH;=CH; +H{Z1 —— CH;—CH;
SPRLLTEH ]l.[ .;ljl
XD ARAH
Peakuust uaer mo MexaHu3My 3IEKTPOQPHIBHOTO MPUCOCTUHEHHUS C TEeTEePOTHUTHUYECKUM

9 +
Pa3phIBOM CBsi3eil. DIEKTPOGHIOM SIBISIeTCs POTOH H' B cocTaBe MOJIEKYJIbI TallOTeHOBOIOPO/IA
HX (X - ramoren).
F

N

MMexamrM 21eK TpoHIIEHOT 0 TIPHCO e JHHeHHA

+

N s 4 LcTam ~ _}{ Ve Il crama |
C=C + H —/> C=C — > —C—C—
d ™ BRICTpO y AN ME T TEHHD | |
T-KOMILTEKC KapBoKaTHOH
H H X
I + _ 1l cramis | |
—C—C— + X ——s —(C—C-—
(. BEICTHO (.

HaHpaBHCHI/Ie pcaknuuu MPpUCOCAUHCHUA TaJIOr€¢HOBOJOPOA0B K aJIKCHaM

HECHMMETPUYHOTO cTpoeHus (Hampumep, k npormierny CH,=CH-CHs) onpenensiercs npaBuiom
MapKOBHHKOBA!


http://cnit.ssau.ru/organics/chem2/u4412_1.htm
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B peaknusx mpucoeqMHEHHUs MOISPHBIX MOJeKyl Tuna HX K HeCMMMETpUYHBIM ajKeHaM
BOJIOPOJI TIPHCOEINHSETCA K 00JIee THAPOreHU3UPOBAHHOMY aTOMY YIJIEpo/a MpH ABOWHON CBSI3U
(T.e. aToMy yriIepoJia, CBSI3aHHOMY C HaMOOJIBIIIMM YHUCIIOM aTOMOB BOJIOPO/IA).

Tak, B peakuuu HCl ¢ mponwieHOM M3 ABYX BO3MOXHBIX CTPYKTYPHBIX H30MepoB 1-
XJIOpIPOTIaHa U 2-XJIOpIIpoIiaHa, 00pa3yeTcs MOCIeIHU:

CH;=CH-CHz + HC1 —— CH;—- CHC1 - CH;

HPOHILTEH A-XROPHPORAH

Bo3MOXXHO mpoTeKkaHMe peaKkIuu TMPUCOSAWHEHUS K aJKeHaM MPOTUB IIpaBWja
MapkoBHuKkoBa. Tak, ecnm peakius TPHUCOSAMHECHUS HICT HE MO JJICKTPOUIHLHOMY, a IO
pagukaasHOMy MexaHusMmy. Peaknus HBr ¢ nponunenom B npucyrctBun nepokcuaos (H,O, v
R20;), oOpasytommx cBoboaHO-pagukanbHble yacTumbl (HOe wmmu ROe), mpoucxoaut 1o
pagrKaJIbHOMY MEXaHU3MY U UJIET TPOTHUB MpaBuiia MapKOBHHKOBA.

Tuopamayusn (npucoe()tinenue 600b1)

CHp=CHy+ H;0 5 CH,—CH,
IRLAEH ]I.[ %)H
HMLLROS BT CRIPI

luppatauuss NPOUCXOAUT B MPHUCYTCTBUM MHUHEPATBHBIX KHCIOT IO MEXaHU3MY
ANEKTPOPHIBHOTO MPUCOSTUHEHUS:

+
1-g cragua: CHy=CH, + HY —— CH;-CH,

+ +
2-u cragua: CH3—CH, + :l.':I)—H — CH3—CHI—(|)—H
H H

+
3-acragua: CH3—CHz—O-H —— CH3—-CH;-OH + H
H

Peaknuu aJKuHOB

peaknuu npucoequHenus K ajaknaam (Adg)

Tuopuposanue

B npucyrcrBun mMerammmdeckux katannzatopos (Pt, Ni) amkuHBI IPHUCOSAUHSIOT BOAOPO
¢ 00pa3oBaHMEM aJIKEHOB (pa3pbIBaeTCs MepBast

-cBAI3b), a 3aTEM aJIKaHOB (pa3pbIBaeTcs BTOpast [ |-CBA3b):

_ , Hp i) _ , Hy (i) ,
R-C=C-R' —— R-CH=CH-R' —— R-CH,~CH, R

BrIcTHO
HpI/I HUCIIOJIBb30BaHNN MCHEC AKTUBHOI'O KaTajin3aTropa
TUAPUPOBAHNUEC OCTAHABIMBACTCA HA CTaJUU O6p330BaHI/I${ AJIKCHOB.
Faﬂozenuposanue
BHCKTpO(i)I/IJ'IBHOe IMPUCOCANHCHUC T'aJIOTCHOB K aJIKWHaM IPOTCKACT MCIJICHHEC, YEM JJIA
AJIKCHOB.

R-C=C-R’ =25 R-CBr=CBr-R’ —%; R-CBr,—CBr R’
BrIcTio

ANKUHBI 00eclBeUMBaIOT OPOMHYIO BOAY (KaueCTBEHHAsl PEaKLus).

T'uopozanozenuposanue

[IpucoenuHeHrne TajJOreHOBOJOPOJOB TaKXKe HJIET IO 3JIEKTPOPUILHOMY MEXaHU3MY.
[TpoxyKTBl TPUCOCOVMHEHHST K HECHMMETPUYHBIM  alKWHAM  ONPEACISIOTCS  MPaBHIIOM
MapKOBHHKOBA!

cu-c=cH 2 cu-corcn, B cucol-cn,

Tuopamauusn (peaxyusn Kyueposa)


http://cnit.ssau.ru/organics/chem2/mark.htm
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[IpucoennHeHNE BOJIBI MPOUCXOIUT B MPUCYTCTBUHU Katanu3aropa conu prytu (II) u mmer
yepe3 0OOpa3oBaHHE HEYCTOWYMBOTO HEMPENeIbHOIO CIHPTA, KOTOPBIA H30MEpPU3YeTCS B
YKCYCHBIH alibieTu/l (B cllydae aleTHJICHA):

H-C=C-H + H,O % [H—(F=(|3—H] —_— CH3—(|3|—H
H OH
Burunoseeil chnupm Viep crpidl anpdezud
WM B KETOH (B CIIy4yae IPyrux ajaKUHOB):
Hglo,
CH;—C=CH + H,0 —— [CH3—(|3 =CH,] — CH3—(|3|—CH3
OH

Ayeman fremaon)

Kuciornabie cBoiicTBa aJkuHoB. O0pa3oBaHue cosiei

AleTiieH M €ro TOMOJIOTM C KOHIIEBOW TpoWHOW cBsizbl0o R—C=C—-H (ankunbi-1)
BcaenctBue mnossipHoctH cBsizu C(Sp)-H mposiBisiroT ciiaOble  KHCIOTHBIC CBOWCTBA: aTOMBI
BOJIOPOJIa MOTYT 3aMEUIaThCsl aToMaMu MeTasuia. [Ipu 3ToM 00pas3yroTcst Collu — ayemuneHuobl .

o- b6+ =
2HC=CeH+2Na — 2HC=C Na' + H,;T
ayemugenud
HOMPUR

[Ipu B3aumopeiicTBuu anerwieHa (i R—C=C—-H) ¢ aMmMuayHbIMUA pacTBOPaMHU OKCHJIA
cepebpa miu xiopuaa meau (I) BeimanaroT ocaiku HEPaCTBOPUMBIX alleTUIICHHUIOB:
HC=CH + 2[Ag(NH;),]OH —— AgC=CAg]| + 4NH; + 2H,0O

CH,~C=CH + [Ag(NH,),JOH —— CH,~C=CAgl +2NH, + H,0
OGpasoBanue Oeoro ocajaka aleTWIeHuaa cepedpa (MIM KpacHO-KOPUYHEBOIO —
anerwiennaa meau RC=CCu ) ciyxur kauecmeennoti peaxyueti Ha KOHIEBYIO TPOWHYIO CBA3b.
AlleTHIIEHU bl PA3NIAraloTcs IPpU JeHCTBUH KMCIIOT:
AgC=CAg+2HCl —3 HC=CH+ 2agC1l

Peaxuuu apeHoB (peakuuu 3JeKTPoGUILHOI0 3aMelleHust Sg)
T'anozenuposanue
3ameleHue aToMa BOJOpoJa B OEH30JbHOM KOJbIE Ha TajJoreH IPOUCXOAMT B
NPUCYTCTBUH KaTalu3aTopoB (KUCIOT JIbtonca):
AlCI;
CgHy + Cla —— CzH:Cl + HC1
KmapheHIan

CxeMa peaKINI XJI0PHPOBAHHA §eH30IIA

H cl
AICI,
+ Cly — + HCI

+.
Ponr waranuzaropa —obpasosadue smeprpodama C1 7!

. . o+ [ .€
iCli C1: + ALC1 == :C1 + |: Cl:ALCI
Cl Cl

Humpoeanue
benzon pearupyer ¢ HHUTpyIOImEH CMEChIO (CMEChI0 KOHIIEHTPUPOBAHHBIX a30THOW M
CEpHOH KHUCIIOT):


http://cnit.ssau.ru/organics/chem2/u731_2.htm

H:50,
CsH; + HNO; ——— C;H:N0O,; + H,0O

Himpober 300
CXeMa PeAKIMHH HHTPOBAHEHA 0OeH30/Ia
H NO;

Ha50y
+ HO:NO; —— + Hz0

AZ0THAL
EHCIOTA HHTPDEEHSD]’[

Poms cepHoil KMCAOTH - obpasosarmte 3meKTpoduna NCIZ+

HNO; + 2Hp50; == NO; + H30'+ 2HS0;
KATHOH
HHTDOHHA

Ankunuposanue (peaxyus @puodens-Kpagpmca)

3aMenieHne aroMa BOJOpPOJa B OEH30JBPHOM KOJBIE HAa QIKWIBHYIO TPYIIY
(anxkunuposanue) TPOUCXOTUT TIOJ ACUCTBUEM AIKMJITAJIOICHUIOB MM AJKCHOB B MPUCYTCTBUU
Katanu3aTopoB (kuciot JIptonca):

AlC],
CsH; + CH3C1 ——— C;H:CH; + HCI
Firtel Atk
{Ateminter o)

Cxema PEAKITHH AJIKHIHD OB AHIA fedzoma

H CHj
AIC1,
+ CH3C1l — + HC1

+,
Pone maranuzatopa —ofpasobanne smerTpoduna CHy !

. G + .. €l
H;Cl: C1: + 41:C1 = CH3 + |: Cl:dl:Cl
Cl Cl

A JMEHIIPOBAHIE feHz0/Ia A JIKeHAMH

~CHz
CH
CH AIC14-HC1 ~CH;
+ CH3CH=CH; ———
Dponunex Hronponunbewnson

(EyMon)

Peakuuu cnuproB

Peakyuu no ceazu O—-H

K nanbosnee xapakTepHbIM peaKIUsAM THIPOKCUCOEAUHEHUHN, UAYIIUM C Pa3pblBOM CBS3H
O-H, oTtHOCHATCH:

- peaKIMy 3aMeIIeHHs aToMa BOJIOPO/Ia Ha MeTallT (KUCIOTHBIE CBOWCTBA);

- peakIMM 3aMelIeHus aToMa BOJOPOAa Ha OCTaTOK KHUCJIOTHI (0Opa3oBaHHE CIOMKHBIX
3¢upoB);

- peakIMy OTUIETIJICHUsI BOJIOPO/Ia IPH OKUCIICHUH U AETHIPUPOBAHUH.

PeakunonHas ciocoOHOCTh OAHOATOMHBIX CITUPTOB B peakiusx mo casizu O—H:

CH3OH > nepBu4HbIe > BTOPUYHbIE > TPeTHYHBIE.

Kucnommnuie ceoiicmea cnupmos



OnHOaTOMHBIE CIUPTHI pearupyroT ¢ akTuBHbIMH Metautamu (Na, K, Mg, Al u np),
00pa3ys COJHU - aJIKOTOJSATHI (AJTKOKCHIBI):

2R-OH + 2Na = 2RO Na’ + H;,

2C,H50H + 2K = 2C2H50_K+ +H,

AJKOTOJIATHI IO/ AEHCTBUEM BOJBI ITOJIHOCTBIO THPOJIM3YIOTCA C BBIJEJIEHUEM CIHMpTa U
TUIPOKCUIA METaJlIa!

C,H50K + H,0 = C,Hs0H + KOH

Cnuptsl — Oosee cialOble KUCIOTHI, YEM BOJA, T.K. aJKWIbHBIA paauKai, HposiBisas +I-
3¢¢exT, MOBBIIAET NIEKTPOHHYIO IUIOTHOCTh HAa aTOME KUCIOPOJa M YMEHbBIIAET MOJIAPHOCTD
cBsa3u O—H. IlosTomy nipu B3aMMOJEHCTBUM CIMPTOB CO IIEIO0YAMH AJKOTOJIATHI IPAKTUUECKU HE
o0OpazyroTcs:

GH;OH + NaOH «— (GH;ONa + H;0O

Peaxyuu no céazu C-0

Haubonee xapakTepHble peakUu TUAPOKCHUCOEIUHEHUH, MPOUCXOIAIINE C Pa3pbIBOM
csa3u C-O:

- peakuus 3amenieHuss OH-rpynmbl Ha rajgoreH Wid OpYTyIO HYKICO(DUIBHYIO TPYIITY
(RO, NH; 1 T.11.), uayiast o MEXaHU3My HYKJICO(PHILHOTO 3aMEIIeHUs Sy;;

- peakuus otmervienus (anumuuupoBanus) OH u H oT cocennux aromoB yriepona
(BHYTpHUMOJIEKYJISIpHAsl IerHipaTalusi ClIUPTOB — 00pa30BaHUE AIKEHOB);

- peakuus 3amenienus rpynnsl OH mpu paspeiBe cBsizu C—O B 0AHON MoJeKyne U
3amenienuss aroma H ¢ paspeiBoM cBsizu O-H - B apyroil Mosekyne TuApOKCHUCOETUHEHUS
(MeXMoOIeKyIsipHas Aeruaparanus — o0pa3oBaHue NPOCTHIX (PUPOB).

Peaxyuu 3amewenuss OH-2pynnot
3amemenue ruapokcwia OH Ha rajmoreH NpoMCXOIUT B peakUUd CIUPTOB C
rajJJoreHOBOJIOpOJIaMi B IPUCYTCTBMM KaTajlu3aTopa — CHUJIbHOM MUHEpPaJIbHOW KHUCIIOTHI
(manmpumep, koHIL. HoSOy). [Ipu 3TOM criupThl MPOSBISIFOT CBOMCTBA CIIA0BIX OCHOBaHMH.
+

C,H,OH + HC1 {H:* C,H.Cl1+ H,0O
STHIEICLHT
Hyxneodpun — xmopun-aauon Cl:~ — 3amemaer rpymmy HO:™
[Ipu MeXMONEKyNApPHON JeruapaTalliid CIUPTOB TaKXKe IMPOUCXOAUT HYKICOPHIBHOE
3amenienue: OH-rpynma B onxHOM Mosekyne cnupra 3ameniaerca Ha rpynny OR  apyroif
MOJICKYJIBI.

HL=50
C,HsOH + HOC,Hs ——— 5 C»H50C,Hs + HyO

t= 140°C dusmunos i
scpup
Peaxyuu oecuopamayuu cnupmos
OtmieryieHre BOJABI OT MOJIEKYN CHUpTa (IeruapaTamusi COUPTOB) B 3aBUCUMOCTH OT
YCIIOBUH TIPOUCXOANUT KaK BHYTPHUMOJIEKYJISIPHASI WIH MEKMOJIEKYJISIPHASL PEaKITHs.
BuyTpuMmonekynspHas Jerujaparanus CIOUPTOB C OOpa3oBaHHEM aJKEHOB HJIET B

MPUCYTCTBUH KOHLIEHTPUPOBAHHON CEpHOI KUCIOTHI Tpu HarpeBaHuu Beime 140 °C. Hanpumep:

Ha30
CH3—(|3H—(IJH2 — 2 5 CH3-CH=CH, + H,0

t=140%C
H OH
B tex ciydasix, Korja BO3MOXKHBI 2 HapaBJIE€HUS PEaKIUH, HAPUMED:

HS06,t [T 7 CH3—§H=C_I§—CH3
CHy~CHy~CHOH-CH; ——— Vg
7Y L5 CH-CH,-CH=CH,
n Evrrer- 1

Eymanan-2



JleTupaTalnus HAET MNPEUMYIIECTBEHHO B HampaBieHuW [, T.e. mo mnpaBuiy 3aiilieBa — C
oOpa3zoBanmeM Oojiee  3aMEIIEHHOTO  aJKeHa  (BOAOPOJ  OTHICIUIIETCS  OT  MEHee
TUPOTEHU3UPOBAHHOTO aTOMa yTIJIepo/ia).

Me:xmornexyispHas AeruapaTanys ClIMPTOB MPOUCXOAUT IIpu TeMneparype Huxe 140 °C c
00pazoBaHUEM IPOCTHIX I(HHUPOB:

CH;OH g 50,

JTHITHIOERH
spup

C,H,OH t<u10°C

Peakuuu ajab/1eruioB 1 KeTOHOB

Jnist KapOOHMIIBHBIX COSAMHEHHUH XapaKTepHbl PEaKIUU Pa3IHYHBIX TUIIOB:

- TPUCOETUHEHNE N0 KapOOHWIHHOM IpyIIIE;

- IOJTUMEPHU3aITHS;

- KOHJEHCauus;

- BOCCTAHOBJICHUE U OKHUCIICHHE.

BonmpmmHCTBO  peaknuii  ambAETHAOB W KETOHOB  IPOTEKAET MO  MEXaHU3MY
HyKIeo(huiapHOTO pucoeannenus (An) mo caszu C=0.

PeaknmnonHas cnocOOHOCTB B TAKUX PEAKIHSIX YMEHBIIACTCS OT albJETUIOB K KETOHAM:

H. H. Ry,
c—=0 > c=0 > c—0

H” R” R”
$OpPMATEIETHE ANEIETHIEL KET OHH

Peakyuu npucoeounenusn no KapoOHUIbHOU 2pynne
[Ipucoeaunenne OONBIIMHCTBA PEAareHTOB MO JBOIHON cBsa3M C=0 NpOMCXOAUT Kak
HMOHHAS PEAKIUs TI0 MEXaHU3MY HYKJICO(DUITHBHOTO IPUCOSANHCHUS Ay
[Ipucoeannenre nMaHOBOJOPOIHOM (CHHMIBHOMN) KHCIOTHI HCN:
6+ &- &+ §-
R—(|3=(_ZI)EI—CN — R—(le—DH
HI\—| CN
O-THIPOKCHHHT PHI
(THAHTHAPHH )
Ota peakuus UCIIOJIb3YETCS JUTSt YAJIMHEHUS YIIAEPOIHOM eI,
a TaKxKe TSt MOJTyYCHHUS O-THIPOKCUKHCIIOT R-CH(COOH)OH
M0 peaKIuu:
R-CH(CN)OH + H,0 1 R-CH(COOH)OH + NH3
[IpucoeanHenne cnupToB ¢ 0Opa30BaHUEM TMOJdyaleTaneld (B MPUCYTCTBUU KUCIOTHI WU

OCHOBaHHsI KaK KaTaji3aropa):
OFR’

| . H ]
E-C=0+R0O-H — R-C-0H
I& ] 111 H_‘l’-_._‘__HJTDH}’ELI[ETEJIBHHﬁ
— THOPOKCHI

Ionyayemanu - coenuHEHUs, B KOTOPBIX aTOM YIJepoAa CBs3aH C THIPOKCUIBHOW U
ankokcuibHOM (-OR) rpynmamu.

B3aumopeiictBue mnosyaneranas € emie OJHOM MoJIeKylnod chupTta (B HPHUCYTCTBHH
KHCJIOTHI) MPUBOAMT K 3aMEIEeHHMIO IOJIYalleTAIbHOTO T'MIPOKCHIIA HA aJKOKCWIBHYIO TPYIIY
OR' u 06pazoBaHuIO areTass:

F g 9%
R—(lj—OH + RO-H — R—(lj—DR' + H-OH
H H

TI0JIY ALETANTE ATETATE


http://cnit.ssau.ru/organics/chem2/u45.htm#1
http://cnit.ssau.ru/organics/chem4/o341_1.htm

4. HapucoBaTh CTPYKTYPHYIO (DOPMYJIy COeTHMHEHMUSI:
Z-4-nponwirent-4-en-1-om.

HpI/IMepHLIe KOHTPOJIbHBIE BOIIPOCHI K 3K3aMEHY:

1.Homenknarypa oprannueckux coenuuennit FOITAK.

2. Ilonarue uzomepun. Buabl n3oMepun opraHu4ecKuX COEAMHEHUN — CTPYKTYpHas,
reoMeTpuyecKasi, OornTuyecKas.

3. AnkaHbl, HOMEHKJIaTypa, CBOMCTBA. MeXaHU3M peakIMi CBOOOIHOPATUKAIBHOTO
3aMelleHns Sy

4. AnkeHbl, HOMEHKJIaTypa, CBOMCTBA. MeXaHU3M peaKIuu JIEKTPOOHUILHOTO
npucoenuHenus: Adg [IpaBuio MapkoBHHKOBA.

5. AnKuHBI, HOMEHKIJIaTypa, cBoiicTBa. [Iprcoenunenue K TpoitHoit cBsa3u Adg. Peakius
Kyueposa. KucnoTHele cBOKCTBA aTKHHOB.

6. ApomaTHuecKue yrieBoAopo/ibl, HOMEHKJIATypa, CBOMCTBA. MeXaHU3M peakuuu
ANIEKTPO(UIIBHOTO 3aMEIICHHUS] B apOMaTHUECKOe KOJIbLO Sg . BnusiHue 3amectureneit Ha
OpHUEHTAIIHIO TIPU Sg

7. l'anoreHankanpl. MexaHU3M HYKJICOPMIBHOTO 3aMeleHUS Sy. MeXaHu3M peakIuu
snmumunupoBanus E. Konkypuposanue peakuumii Sy u E.

8. CriupThl, HOMEHKJIATypa, cBoiicTBa. Peakuus neruaparanuu (peakuusi STUMAHAPOBAHUS
E). KucnotHele CBOMCTBA CITUPTOB.

9. KapOoHOBBIE KUCIIOTHI, HOMEHKJIATypa, CBOicTBa. Peakuus stepudukanun. Bousaue
3aMeCTUTENIeH Ha CHITY KapOOHOBBIX KHUCIIOT.

10. Anbaeruinl, KeTOHBI, HOMEHKIIATypa, CBOMCTBA. MexaHU3M PeaKIiy HyKJICO()UILHOTO
npucoenuHenus Ady. AJb0JbHAST KOHICHCAIHS.

11. AMuHBI, HOMEHKJIaTypa, cBoiicTBa. OCHOBHOCTh aMUHOB.



TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHAS TIPOI'PAMMA
21.05.04 I'opHoe neno
Cnennanu3anus Ne6 «Oooramenue mojie3HbIX HCKOMAeMBbIX»
(Ko, HaTIpaBIICHUE ,HATIPABICHHOCTH ( TIPOQUIIB))

TEXHOJIOI'MYECKASA KAPTA

Hudp qucuummmnet no PYII ‘ Bb1.B.O/1.6

Jucuuniuxa ‘ Opranuveckasi XuMHst

Kypc |23 |cemectp |4-5

Kadenpa | OO0UX AMCHHUIINH

@®.1.0. npenojaBaTens, 38aHUE, JOHKHOCTD | Murtpodanosa I'asinna BUKTOpoBHa, 10LEHT

O0m. prI[OCMKOCTBqac/gET‘ 108/3 | Koxi-Bo cemecTpoB | 2 ‘ dopma KOHTPOIIA ‘ K3aMeH 9/9

VIK 00IL/TeK. ceM. | 14/14 [l_[P/CMome./TeK. CceM. | 8/8 |-HBO611[./TeK. cem. | - | CPC 00IL/TEK. ceM. | 77/77

KoMmnerenuun oﬁyqalomerocﬂ, q)opanyeMbIe B pe3dyJsibTare 0CBOCHUSA TUCHUIIJINHBI:

- TOTOBHOCTh C €CTECTBCHHOHAYYHBIX TO3HIIMHA OIICHUBATh CTPOCHUE, XUMUICCKUN M MUHEPATbHBIN
COCTaB 3E€MHOHM KOpBI, MOP(OJOrHYeCKHe OCOOCHHOCTH M TE€HETHYECKHE THIIBI MECTOPOXKICHUI
TBEPABIX TOJIE3HBIX HCKOMAEMBIX NpPH PEHICHUH 33Ja4 10 PAIHOHATBHOMY W KOMILICKCHOMY
OCBOEHHIO reopecypcHoro noteniuaia Heap (OITK-4);

- BIIQJICHHEM METOJaMHU PAIMOHAIHLHOTO W KOMIUIEKCHOTO OCBOCHUSI T'€OPECypCHOTO IMOTCHIIHAA
uenp (IMIK-2);

- CIOCOOHOCTBIO BBIOMPATh TEXHOJOTHIO IPOHM3BOJACTBA pPabOT IO OOOTAMEHUIO TOJIC3HBIX
HCKOIAEeMBbIX, COCTABIATh HeoOXxoaumyto gokymenTtaimio (IICK-6.2).

Kon ¢popmupyemoii KonuyectBo MaxcumaJjibHOe Cpox
Coaepsxanue 3ajanus .
KOMIeTEeHINHU MEpONpPUATHI | KOJIMYeCTBO 0AJJI0B | NpeAoCTABJICHUS

Beoonvtit 6ok

He npenycmotpen | | |

OcHoenoit 610K

OIIK-4, TTIK-2, TICK-6.2 |['pynmoBast JUCKycCHsl 2 8 Bo Bpewms ceccun
OIK-4, [IK-2, [ICK-6.2 || 200Ta Ha IPAKTIeciitX 6 24 Bo Bpews ceccun
BAHATUAX
OIIK-4, TIK-2, TICK-6.2 |Pemrenue 3ama4 1 28 Bo Bpems ceccun
Bcero: 60
Bomnpoc 1 20
OIIK-4, TIK-2, TICK-6.2 |[9x3amen ITo pacnucanuio
Bomnpoc 2 20
Bcero: 40
HTtoro: 100

Jononnumensnutit 610K

He npenycmotpen | | |

[IIkaya oLeHMBaHMs B paMKax OaJulbHO-peHTHHIOBOM cucteMbl MAT'Y: «2» - 60 GamioB u Menee, «3» - 61-
80 Oammos, «4» - 81-90 OamoB, «5» - 91-100 OGamwios, «3aureHo» - 61-100 Gamwios.







