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1. TlosscHuTEIbHAS 3aTUCKA

MCTOI[I/I‘-ICCKI/IC PCKOMCHAAINH K BBIIIOJIHCHHIO ITPAKTHUYCCKHUX pa60T I10
JUCITUITIIMHC «XUMU» MNpCAHa3Ha4YCHbI OJIA OpPIraHU3aluH pa6OTI>I CTYACHTOB
IICPBOT0 KypCa OYHOI'O OTACICHHUA BCCX CHGHH&HLHOCTGﬁ

CornacHo ydyeOHOMY IUIaHy OOsi3aTenbHasi ayAMTOpHas ydyeOHas Harpyska
cocTaBisieT /8 4acoB, B TOM uucie 32 yaca COCTaBIIAIOT MpakTHUecKue 3anarus. B
CBS3M C MPAKTHUYECKOW  HAMpaBIEHHOCTHIO  JAUCIHUIUIMHBI  pa3paboTaHBbI
MpaKTUYECKUEe paboThI.

[IpakTuueckrie pabOThl  COCTABJISIOT  BaXKHYI  YacTh  MOJTOTOBKH
oOyuaroruxcs. OcHOBHasi IIeJIb  MPOBEACHHUS  MPAKTUYECKHX  paboT -
dbopmupoBaHue y OOydYarolmUXCAd OOIMMX KOMIETEHIUNW, aHaJIUTUYECKOTO,
TBOPYECKOTO MBIILICHUS TyTeM IPUOOPETCHUS TPAKTUUECKUX HABBIKOB.

Bpewms BoinonHeHus: pabotsl coctaBisger 90 MUHYT.

1. KpI/ITCpHI/I OIOCHHBAHU ITPHU BBIITOJITHCHUH IIPAKTHUYCCKOI'O 3aJaHUA:

— Oyenka «5» - CTaBUTCSL B TOM CIIy4yae, €ClIU CTYJAEHT OOHAapyKHBAE€T BEPHOE
NIOHUMAaHUE CYIIHOCTH PAacCMATPUBAEMBIX SIBJICHUM, MPABWIBHO U B IOJHOM
o0beMe BBINOJHAET 3a/laHusl, 3aJJaHUil U MpeasiaraeT Haubojee paluoHaIbHOE
pellIeHue.

— Oyenka «4» - 3aaHUsl BBIIOJHEHbl B TIOJHOM OOBEME, HO JOMYLICHbI
HE3HAUUTEIbHbIE HETOYHOCTH.

— Oyenka «3» - TpU BBHINOJHEHUU 3aaHU OOHAPYKMBAIOTCS HETOYHOCTH,
BBIIIOJIHEHO MpaBWIbHO He MeHee 60% 3amaHuid, NpeaiaracMblii BapUaHT
pelIeHUs HE pallMOHAJIEH.

— Oyenka «2» - yJaliicss He OBJa/le]l OCHOBHBIMU YMEHHSMH B COOTBETCTBHUHM C
TpeOOBaHUSIMU MPOTPAMMBI.

B nporecce HHCTpyKTa)ka MpenoJaBaresb Ipeaynpex1aeT CTyIEHTOB O

BO3MOXXHBIX THUITMYHBIX OH_II/I6KaX, BCTPCUAIOIINXCS ITPH BBIIIOJJHCHUHU 3aaHN.

2. O6mme TpeOOBaHMS K BBITIOJIHCHUIO MPAKTUIECKUX 3aHATUN

1) ¥YMeTh Ha3bIBaTh: HM3y4YCHHBIC BEIIECTBA 110 TPUBUAIBHOW WM MEXIYyHApPOIHOM
HOMEHKJIaType

2) YMCTI) OﬂpelleJISITb: BAJICHTHOCTBH U CTCIICHBb OKHCIICHUA XUMUYCCKUX JJIEMECHTOB, THUIIL
XUMUYECKOU CBSI3U B COCIUHEHUAX, 3apsi[l MOHA, XapakTep Cpelabl B BOJAHBIX pacTBOpax
HEOPTraHWYECKHX ¢ OPTraHWYECKUX COCIWHECHHWH, OKHUCIHUTEIb W BOCCTAaHOBUTEIb,
HpI/IHaI[JIe)KHOCTB BCIICCTB K paSHBIM KJ1accaM HCOpFaHI/I‘-IeCKI/IX n OpI‘aHI/I‘ICCKI/IX
COCTMHEHUN




3) YMerh XapaKTepH30BaTh: JJIEMCHTHI MajbIX IEPHOIOB IO HX MOJIOKEHUIO B
[Tepuoamueckoit cucteme J[.M. MenzaeneeBa; oO0ImMe XUMHUYECKHE CBOICTBA METALIOB,
HEMETaJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUUYECKHX COSAMHEHUN; CTPOCHHUE 1
XUMHUYCCKUEC CBOfICTBa I/ISy‘-ICHHBIX HeOpFaHI/I‘-IGCKI/IX u OpFaHI/I‘-IeCKI/IX COGI[I/IHGHI/Iﬁ

4) YMmerb OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMUS,
MPUPOJYy XUMUUYECKOU CBS3U (MOHHOM KOBAJICHTHOW, METANIMYECKOW M BOJIOPOHON),
3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIMU M IOJ0KEHUE XUMHUYECKOTO PABHOBECHS
OT Pa3IUYHBIX (PAKTOPOB.

5) ¥YMerp mNpoOBOAUTH: CAMOCTOSATENBHBIA MMOMCK XUMHUYECKOW WHPOpMALUU C
UCIOJB30BAaHUEM  pA3IUYHbIX  HMCTOYHUKOB  (HAyYHO-NIONYJSPHBIX  W3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa); MCIOIb30BATH KOMIIBIOTEPHBIE
TEXHOJIOTUM i 0oOpabOTKM M IepeJauyd XUMHYecKod uHpopMaluu U ee
IPEICTaBICHUSAX B pa3InYHbIX (hopMax

6) YMerb CBS3BIBATH: U3YUYCHHBI Marepwal co cBoed mpodeccHoHambHOMI
JIeSATETbHOCTHIO

7) yMeTh pemiaTh: pacueTHbBIE 33/1a4H M0 XUMUYECKUM (hOopMyJIaM U ypaBHEHUSIM

8) 3Harp BaxHeWIIME XMMHUYECKHE MOHSTHS -BEUIECTBO, XMUMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEILHBIE aTOMHAsI U MOJICKYJISIpHAsE MacChl, HOH, aJJIOTPOIHS, U30TOIIbI,
XUMUYECKAs CBA3b, 3JIEKTPOOTPULATEIBHOCTh, BAJICHTHOCTb, CTENEHb OKHUCIEHHUS, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BELLECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS, PACTBOPHI, JIEKTPOJIIUT U HEIJIEKTPOIUT, JIEKTPOIUTHYECKAS
JUCCOLIMAIUS, OKUCIUTENIb U BOCCTAHOBUTENb, OKMCIEHUE U BOCCTAHOBJIEHME, TEIJIOBOM
¢ dexT peakuuu, CKOPOCTh XUMHUYECKOW peaklMu, KaTajiu3, XUMUYECKOEe pPaBHOBECHE,
YTJIEPOJIHBIN CKeJET, GYHKIMOHATIbHAS TPYNa, H30MEPHS, TOMOJIOTHS.

9) 3HaTh OCHOBHBIC 3aKOHBbI XUMHH: COXPAHEHUS MACChl BEUIECTB, IIOCTOSTHCTBA COCTAaBa
BemecTs, [lepunoguuecknii 3akon .M. MeHneneeBa u yMeTb COCTaBIIATh JJIEKTPOHHBIE U
rpadudeckre GopMyIIbl 3JIEMEHTOB UCXOAs U3 nojoxeHus B Ilepuoanueckoii cucreme.

10) 3HaTh OCHOBHBIC TEOPHMHM XHMHH: XHMHUYECKOH CBS3H, DIIEKTPOJUTHYECKON
JIMCCOLMAIINH, CTPOEHHUSI OPraHMUECKHUX U HEOPTraHMUECKUX COCIMHEHUM

11) 3narp BakHelilIHe BelleCTBAa U MaTEePHAJIbI: METAJUIbl M CIUIABBI; CEPHAsl, COJISIHAS,
a30THasg U YKCYCHasi KHCJIOTBI, OJaropoJHbIe Ta3bl, BOJOPOJ, KHCIOPOJ, TaJOTCHHI,
[IEJIOYHBIE METAJLIbl; OCHOBHBIE, KHCIOTHbIE U amM(pOTEepHbIE OKCUABI U THAPOKCHIBI,
LIEJIOYM, YTIEKHUCIBIA M YrapHBIM ra3bl, CEpHUCTBIN ra3, aMMHUaK, BOAa, IPUPOJHBIN ras,
MeTaH, 3TaH, HTHIICH, alleTUJICH, XJIOpUJ HATpHs, KapOOHAT M TUApPOKapOOHAT HATpHS,
OEH30J1, METaHOJ W ATAHOJI, CJIOXHBIE dPUPHI, )KUPHI, MbLJIa, MOHOCAXapUAbl (TJIFOKO32),
mucaxapuabl  (caxaposa), MoJHcaxapuiabl  (KpaxMal M [EJUII0NI03a),  aHWJIHH,
AMUHOKHCIIOTBI, O€JIKH, NICKYCCTBEHHBIE M CHHTETHYECKUE BOJIOKHA, KAyUYKH, TIJIACTMACCHI.




[lepeuenp mpakTHUECKUX padbOT
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OpraHuYecKre coeTMHEeHNsl. MHOrOaTOMHBIE CIIUPTHI.
13. [TpakTuueckas padota Ne 13. Kucnopoaconepxaiiue Crp.34
OpPTraHUYECKHE COCTMHCHHS. AJIbICTHUIB U KETOHBI.
14, [IpakTuueckas padota Ne 14. Kucnopoaconepxaiiue Ctp.35
opranuveckue coequHeHus. KapOOHOBBIE KHUCITOTHI.
15. Ctp.38
[TpakTuueckas padora Ne 15. XKupsr
16. [Ipaktrueckas padora Ne 16. YrneBoas Ctp.39
17, [IpakTuueckast padota Ne 17. benku. AMHUHOKHCIOTBI Crp.4l




IIpakTnyeckas padora Ne 1. HomeHk/1aTypa M OCHOBHBIE KJIACCHI
HEOPraHUuYeCKUX COeIUHECHMH.

3amanue 1. Ha3Bath coeqMHEHUS U paCcIPENEIUTh UX IO KJIacCcaMm:

HasBanue Conb

BCIICCTBA

dopmyna
BEILIECTBA

Kucnora Oxkcun OcHoOBaHUeE

Fe,Os

NaOH

H>SO3

Na2803

CuSOq

CO,

Na,HPO,

Cu(OH)CI

H,CO3

3ananue 2. Hanucats cnenytoume GopMyJibl:

dopmyIia BelecTBa

Hazpanue BCIICCTBA

Jnokcun cepbl

Oxcup xenesa (11)

I'mapoxcun meam (1)

I'uapokcua kanust

Cynshua Mmeau

Cynbdat nmuHka

Cynbdar agromunus (111)

['unpocynbdar aaroMUHHUS

I'mapokcoxmopua Kby

3apanue 3. Hanumure Bce BO3MOXHBIE COJIM, ITIOJTyYaeMbI€ B PE3YJIbTATE

peaKInu:

Al(OH)3+H3PO4=

IIpakTuyeckas padora Ne 2. KauecTBeHHBbIH 3JiIeMeHTAPHbII aHAIN3

OpPraHnvYe€CKMuX BEIIECCTB

OmnmwiT 1. Onpenenenue yriepoja nmpoOoi Ha 00yTIMBaHUE.

1. Ha KxoHYHK cKajabHIesst nmomMceuracM HECKOJIbKO KPHUCTAIJIOB MYKH U

OCTOPO’KHO HarpeBaeM Ha IJJaMEHU Topenku. Myka paciuiaBisercs,

TEMHCCT, 3aropacTcs u cropacr.




Pe3ynbrat onbita: Ha ckanemnene octaercst oOyriuMBIIasics Macca Y4epHOTo I[BETa —
yTAEPOSI.

BrIBOA: MyKa — OpraHM4eCcKoe BEIIECTBA

2. OOyramBaTh MOYKHO TaKXK€ CEPHOM KHCIIOTOM.. 1aTh BEICOXHYTh, ClieAa He
ocraercs, 3aTeM HarpeTb Oymary. Ha mecre karm 6ymara o0yrnucs
ObICTpee, 4YeM YnCTasl.

BBIBOI[I KJICTYATKa — OPIraHN4ICCKOC BCIICCTBO

OmneiT 2. OnpenenieHne yriepoaa 1 BOAOPOIa COXKEHUEM BEIIECTBA C OKCUIOM
MeJH.

1. B npoOupke Ne2 BbiAenseTCs ra3, U3BECTKOBAs BOJIa MyTHEET, BBIIIA1A€T
OCaJIOK.

CO,+Ca(0OH),=CaCO3|+H,0

[TpoOupky Ne2 ynanute, npooupky Nel HarpeBathb 0 T€X MOp, MOKa Mapbl
BOJIbI HE JJOCTUTHYT Cyib(ara Meau O€3BOAHOTO U HE MIPOPEArupyIOT C HUM.

CuSO4+5H,0=CuS04-5H,0 (cunmii)

BI)IBOI[I MCTOA IIO3BOJIACT OIIPCACIINTD YITICPOJ €TI0 OKUCIICHUECM U BOOOPOI
TOKC OKHUCJIICHHUCM OIIPpCACIIACTCA.

OmneiT 3. OnpenenieHne Xaopa Mo 3eJI€HON OKpacKe MJIaMEHHU.

OrnpenenenHue raloreHoB BEAECTCS MTPOKAJMBAHUEM BEIIECTBA C OKCHJIOM MEJIH.
B3gTh MeIHYIO POBOJIOKY C METIEH, MPOKAIUTh B TJIAMEHU TOPEJIKU.
OnycTuth B MPOOUPKY C UCCIEAYEMbIM BEIIIECTBOM U CHOBA HArpeTh METIIO.
[I;mamst OKpacuTcs B 3€JIEHBIN LIBET.

BrIBO/: TasmoTeHbl IpH MPOKATUBAHUN C OKCHUIIOM MEIH 00pa3yroT JIETY4He
COEIMHEHUS, YTO ITPUIAET 3€JICHYI0 OKPACKY ILUIAMEHU T'OPEJIKHU.

IpakTnueckas padora Ne 3. DjIeKTPOHHAsI NPUPOAA XUMHUYECKUX CBSI3ei
ILman 3aHsTHS
1) Hanucathb 31€KTpOHHBIE CXEMBI JUIs 2JIEMEHTOB 3 mepuoaa

2) OmpenenuTh THUMN CBSI3M M MEXaHU3M €€ 00pa3oBaHUsS IS CIECAYIOIINX
BE€IIECTB: KBI", HzS, MgC|2, CH2C|2, N&OC', SiC|4,C3H8,C2H60.



3) U300pa3uth rpaduueckue M 3MEKTPOHHBIE (GOPMYIIBI, TTOKAa3aB MOISIPHOCTh
cBs3u s Bettects: H,O,, CoH50H,No.

IIpakTuyeckas padora Ne 4. Teopuss A.M. Bytieposa.
[1naH 3ansATHA

1) u3yuuts maTepuai o teme «Jloctpykrypnsie Teopun. Knaccuuecka teopus
XUMHUYecKoro ctpoeHust A.M. bytinepoBay.

2) HammMcaTh TECT MO U3YUYEHHOMY MaTepually

Tect mo Teme «Kitaccnueckasi TeOpUsi XMMUYECKOro crpoenusi A.M.
Bbyrtaeposa»

1. YcranoBuTe COOTBETCTBHE «enb — Ha3BaAaHHUE»:

Llens HazBanue
1. -C-C-C-C-C- a) IUKJINYecKas
2. -C-CH(CH3 )-C-C- 0) JMHeiHas
3. 0O B) Pa3BETBIICHHAS
2. BolOGepuTe mnpaBWiIbHBbIE OTBETHbI, YKa3aB 3HadyeHHe Teopuu A.M.

Byrtieposa:
a) yriyOusia Hay4YHbIC MPEICTABICHUS O BEIECTBE
0) 1ajia BO3MOKHOCTh OHUMATh HAKOTUJICHHBIC 3HAHUS
B) IIPE/ICKA3bIBATh CYIIECTBOBAHUE HOBBIX BEIIECTB
') HAXOJIUTh ITyTH CUHTE3a HOBBIX BEIIECTB
1) 3aIyTajia XAMUKOB U CJIealia uX )KU3Hb HEBEIHOCHMOMU

3. Bbi0epuTe mNpaBWJIbHBII OTBET HA BONPOC: KAKasi BAJEHTHOCTb Y
yriepoaa u Boaopoja:

a)lulV
0)IVul
B) Vlull
r) VI ul

4. 3anoyiHu Ta0JMIy, MCIIOJIb3YSl CJI0BA: CXOOHbLIl, 00OUHAKOBDLIL, PA3HBLIL:




[Toustue KauectBennniii | KonnuectBennsiit | CTpoeHue BemectBa
COCTaB COCTaB

N3omep

5. YkaxuTe NepBHYHbIA, BTOPUYHBbINA, TPETHYHbLIH M YeTBEPTHYHBIN
yrJjepoa B cieaywuei popmy.ie:

6. Hanumure SMIUPHUYECKYI0O H MOJYCTPYKTYPHYIO (pOPMYJIy CJIeAyIOIIero
COCeIMHEHMS:

7. HanumuTe DJIMIMPUYECKYI) M  CTPYKTYpPHYW  ¢opmyay 1o
MOJIyCTPYKTYPHOM CJIeAYIOUIEro COeJMHeHHS:

H3C-CH,-CH,-CH(CHj3),-CHj3
8. BbiOepuTe ocHOBHBIE NoJI0keHus1 A.M. bytJiepoBa:

a) CBOMCTBa 3aBHCIAT HE TOJBKO OT KadyecTBa M KOJMYECTBA, HO U OT
ITOCJIEA0BATEIPHOCTH ¥ UX B3aUMHOI'O BIMSIHUSA IPYT HA Ipyra

0) aToMbl COEAWHEHBI B OMNPEICICHHOW IMOCIEAOBATEILHOCTH COIVIACHO UX
BAJICHTHOCTH

B) aTOMbI COCINHCHBI 6GCHOpH,Z[O‘{HO COI'JIaCHO HX BAJICHTHOCTHU

') CBOMCTBA 3aBUCSAT HE TOJIBKO OT MOCIE0BATEIIBHOCTH U UX B3AaUMHOTO BIIUSTHUS
JIpyT Ha APYra, HO U OT Ka4yecTBa U UX KOJIMYECTBA

I[) aToMbl COCIHMHCHBI B OHpCI[GJ'IGHHOfI IoCJacaoBaTCIbHOCT COIJIACHO HX
CTCIICHH OKUCJICHUA

9. B kakom roay onu10 chopmyinpoBano yuenue A.M. bBytiepoBa:
a) 1756
0) 1856
B) 1961
r) 1861
n) 1761
10.Bbi0epuTe NpaBuJibHbIE BAPHAHTDI, PACKPHIB MOHSITHE H30MEPOB:
a) UMEIOT OJIMHAKOBOE CTPOCHUE
0) UMEIOT pa3HOE CTPOCHUE

B) UMEIOT OJIMHAKOBYIO MOJIEKYJISIPHYIO Maccy
10




T') UMEIOT Pa3HyI0 MOJIEKYJISIPHYIO MacCcy
1) IMEIOT OJIMHAKOBYIO SMITUPHUUIECKYIO POopMYITy

€) UMEIOT Pa3HYI0 IMIUPHIECKYIO (OPMYITY

11.BbiOepuTe NpaBHJIbHbIE OTBETHI, OTMETHB CBOMCTBA OPraHMYeCKHUX

COCIMHEHMH:
a) TOpsT
0) copepxKaT yriiepos B CBOEM COCTaBe
B) pEaKLMHU MPOTEKAIOT C OOJBIIEH CKOPOCTHIO
T') peaklMK MPOTEKAIOT C MEHbILIEH CKOPOCTHIO
1) HE TOPST U HE pa3JiaratoTcs
€) COZIepKaT B COCTaBE aTOMbI MeTalljia
) UX YHCJIO U3BECTHO U MOCTOSHHO
3) MX YHUCIIO PACTET C KaXKABIM JHEM
IIpakTuyeckas padora Ne 5. IIpenesabHble yriieBoa0poabl. AJIKAHBI.
[Inan
1) U3y4nTh TEOPETUUECKUN MATEPUAII TIO TEME
2) BBITIOJIHUTH 33JIaHUE B TETPaIU

OpFaHI/I‘IeCKaﬁ XUMMUA — 3TO JUCHUININHA, NU3yYaroliasa OPraHn4CCKHC
BCIICCTBA.

OpraHnueckue BelIeCTBAa — 3TO COeUHEHUs, cocTosiue u3 C u H.

JIONOJIHUTENBHO OHU MOTYT B CBOEM cocTaBe cozepxath O, S, N, P, ramorenus

(Cl, Br, I).

AJIKAHBI (IIpenenbHble yTieBOI0PO/IbI)
dopmyna Ha3zBanue dopmyna HaszBanue
yIJIeBOIOpOoa (aH) | yriieBoJopoaa paaukana paaukana

(an—unN)

CH,4 Mertan CHs- METHII
CoHg OTaH CoHs- STHUII
CsHs IIponan CsHy- ITponun

11




C4Hip byran C4Ho- bytun
CsHyo Ilentan CsHys- IlenTun
CeHys I'excan CeHis- I'ekcun
C7His I'entan C7H1s- I'entun
CgHayg OxTan CgHy7- OxTun
C9H20 Honan Cngg- Honwnn
C 10H22 I[eKaH C10H21- I[GKHJI

O6mas popmyina ankanoB CnH2n+2
CHy-meTmieHoBas rpyrina (roMmoyiorudeckasi pa3HOCTb)

['omosioru — 3T0 BellecTBa, CXOHBIE MO CTPOCHUIO U XUMUYECKUM
CBOMCTBaM, HO OTJIMYAIOIIHMECS HA OJHY WUJIM HECKOJIbKO METUIIEHOBBIX
rpyni. 'omosioru 06pa3yroT roMOJIOTHYECKUN P,

PuU3NYECKNE CBOMCTBA aJIKAaHOB
- C BO3pAacCTaHUEM MOJICKYJISIPHOM Macchl yBennunuBaercs Tkum ninn T

-nio arperatHomy coctostHuto: C1 — C4 — raszer; C5 — C15 — xuakoctu; 6osibiie
C16 — TBepbIC BEUIECTBA.

- aJIKaHbl HE PACTBOPHUMBI B BOJIE
XUMHUYECKUE CBOMCTBA AJIKAHOB

1) Xumuueckas CTOMKOCTh aJIKaHOB — HE B3aMMOJICHCTBYIOT C KUCIIOTaMH M
HIeJI0YaMu J1a’ke KOHIIEHTPUPOBAHHBIMU MTPH OOBIYHOM TEMIIEpaType, HE
MU3MEHAIOT OKPACKY OKUCIIUTENEH, HE BCTYNAIOT B PEAKIIMU IPUCOECTNHEHUS.
Oo6wbsicasieTcst 3o TeM, uto cBs3u C-C u C-H manonosnspHbie 1 04eHb
MIPOYHbIC, TAK KaK YHEPTUSI CBS3EH BEJIMKA.

2) Peakuus ropenus

CH4+202=C02+2H20+Q (TGHHO)

Pa3nuiia B ropeHnn: ra3o000pa3Hbie TOPST 0€3 KOMOTH, T.K. XOPOILIO CMEIINBAIOTCS
C BO3/yXOM, a KUJKHE U TBEPJbIe 00pa3yrOT KOMOTb.

3) Peakius pas3noskeHus
A) ITonHoe paznoxeHue (10 HEOPraHUYECKUX BEIIECTB)
Co,He—2C+3H,

b) nenonnoe pasznoxkeHue (KPEKUHT — 3TO pa3iokKeHue A0 0oJiee MPOCThIX

BEIIIECTB)
12




CsH14—C3Hg+C3Hg

4) Peakmus 3aMeleHus ¢ rajJjoreHamMu (MACT o ISHCTBUEM KBaHTa cBeTa hv)

CH4+ Cl1,— CH3Cl1

5) Peakius ¢ KOHIT a30THOM KUCIOTOM (HUTPOBAHHE)

CsHis + HO-NO,—CgH13- NO»,+H,0

[IpakTrueckas paboTa 1o BapuaHTam

Bapwuanr 1

Bapuant 2

1) HamucaTh MOYCTPYKTYPHYIO
dbopmyny 3-MeTHINeHTaHa

1) HanKcaTh NONYCTPYKTYPHYIO
dbopmyiy 2-3TUIITEKCaHa

2) HanucaTh PEakivio TOPEHUs

2) HanMCaTh PEAKIUI0 TOPEHUS

3) HamMcaTh peaKkiyio MUPOITH3a

3) HanKucaTh PEAKIUIO MUPOIIU3A

4) HanucaTh PeaKkIri0 KPEKHUHTa

4) HanucaTh PeaKIri0 KPEKUHTa

5) HanucaTh PeaKIuio ¢ OpoMomM

5) HanmucaTh peakuuo ¢ GPOMOM

IIpakTunyeckas padora Ne 6. Henpene/ibHble yriieBoAOPOAbI. AJTKEHbI.

1) u3yunts MaTepuai no Teme

[lnan

2) HamucaTh MPAKTUYECKYI0 paboTy MO0 BapUaHTaM

Ankensl (oT narT. olefiant - macio — crapoe Ha3BaHHE, HO IIMPOKO
UCIIOJB3YEMOE B XUMHUYECKOW suTeparype. [loBogoM K TakoMy Ha3BaHUIO
MOCITYKWJI XJIOPUCTBIM 3TUJeH, mnoiydeHHbld B XVIII crosmerun, — XKuakoe

MACJITHUCT BEILECTBO.) — anughamuueckue HenpeoeabHble Y2i1e6000poobl, 6
MOJIEKYNAX KOMOPHIX MEHCOY Y2/1ePOOHBIMU AMOMAMU UMEEemC 00HA 08OUHAA

CBA3b.

AJIKEHBI COZIEpPKaT B CBOEH MOJIEKYJIe MEHbILIEE YHCIIO BOJOPOIHBIX aTOMOB,
YeM COOTBETCTBYIOIIME MM allKaHbl (C TEM € YHCIOM YTIEPOAHBIX aTOMOB),
MO03TOMY TaKWe YTJIEBOJOPO bl Ha3bIBAIOT HeNpeOelbHbiMU NI HEeHACLIUeHHbLMU.
AJKeHbI 00pa3yroT roMojioruueckuit psaj ¢ oouen popmynoit CnHazn
I'omos10rHYecKuil psii AaJIKEHOB

CnH2n HasBanwus, cypdbuxc EH, HIIEH
aJIKeH

C,H4 9TEH, STHJIEH

CsHs IPOTICH

CsHs OyTeH

CsHio IIEHTEH
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CeH 12 I'€KCCH
I'omousorn:
CH,=CH, osmen
CH,=CH-CH3 nponen
CH,=CH-CH,-CH3 6ymen-1
CH,=CH-CH,-CH,-CH3 nenmen-1
du3nvecKue CBOMCTBA
OtriieH (3TeH) — OECIBETHBIN ra3 ¢ OYeHb CIA0BIM CIAIKOBATBIM 3aIlaxoM,
HEMHOTO JIeT4Ye BO3yXa, MaJIOPACTBOPHUM B BOJIC.
Cy — C4 (rasen)
Cs — C17 (kuzkocTH)
Cis— ( TBEpBIC)
- AIKeHBI HE pPacTBOPSIOTCS B BOJIE, PACTBOPMMBI B OPTaHUYECKHUX
pactBopuTensx (OeH3uH, 6eH3011 U JIp.)
- Jlerue BoabI
- C yBenuuenueMm Mr temniepaTyphbl IJIaBJICHUS M KATICHUS YBEIUYHUBAIOTCS
IIpocTeiium ajikeHOM siBjsieTcst amuern - CoHy
CTpyKTypHas 1 3JIEKTPOHHAS] (POPMYIIBI ATHIICHA UMEIOT BU/I:
H \ y H
C=C

/N
H H

frp}'LT}'FIIL'I : | I:l:ll'l]'i“}'.'l:-‘l

:C: L

H H

IIKTPOHHLA POy

B Molekyne OSTHJIEHA IIOJABEPraloTcs THOPMAW3ALMU OJIHA S- U JBE P-
op6utamyu atomos C (SP2-rubpuausarys).
-9

.‘

Takum oOpazom, Kaxablii atom C UMeeT 1Mo Tpu TMOPUIAHBIX OpOUTATU U 10
oJlHOM HeruOpuaHoWp-opOuTanu. JIBe wu3 tuOpuAHBIX opbOutaneit aromoB C
B3aMMHO MEPEKPHIBAIOTCS M 00Pa3yroT Mexk a1y atromamu C

6 - cBia3b. OcranpHble YeTblpe TrUOpUAHBIX opOutanmu aromoB C
NEPEKPHIBAIOTCA B TOM K€ IUIOCKOCTH C YEThIpbMS S-opOuTansamMu atoMoB H u
TaKk)ke 00pa3yloT 4eThipe G - CBs3b. [[Be HerubOpumnbie p-opOutamu atomoB C
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B3aMMHO IICPCKPBIBAIOTCA B IIJIOCKOCTHU, KOTOPAA paCIIOJOKCHA IICPIICHANKYJIIAPHO
IINTIOCKOCTH C - CBA3b, T.C. 06p&3y€TCH OJHa 11 - CBA3b.

ITo cBoeut mpupoge I/ - CBI3b PE3KO OTIMYAETCS OT G - CBA3b; [/ - CBA3b
MEHEee ITPOYHasl BCIISCTBUE TTEPEKPBIBAHUS JICKTPOHHBIX 00JIaKOB BHE TIJIOCKOCTH
MoJiekyibl. [Ton neiicTBreM peareHToB /1 - CBSI3b JIETKO Pa3pbIBACTCS.

HN3omepus ajikeHOB

Hapsny co cmpykmypnoii uzomepueii yenepoonozo cxkenema Jjisi aJiKeHOB
XapaKTEpHbI, BO-TIEPBBIX, APYTU€ PA3HOBUIHOCTU CTPYKTYPHOM H3OMEPUHU -
U30MePHUA MOJIOKEHUS KPATHOM CBA3HM U MEKKJIACCOBAsI H30MEPHS.

Bo-BTOpBIX, B psAly AJIKEHOB MPOSIBISETCS HPOCMPAHCHEEHHAA UZOMEPU,
CBSI3aHHASI C PA3JIMYHBIM TIOJIOKECHUEM 3aMECTUTENIE OTHOCUTEIIBHO JABOMHOU
CBSI3HM, BOKPYT KOTOPOW HEBO3MOKHO BHYTPUMOJIEKYJIIPHOE BPAIICHHUE.

Cmpykmyphnas uzomepus aiKeHos
1. 3omepus yraepoaHoro ckeieta (HaunHas ¢ C4Hg):

CH,=CH- CH,— CHj; CH;=C-CHy
CH,
Eymern-§ - MEMLTIR HEH
2. M3omepust 1oJioskeHus 1BOMHOM cBsi3u (HaunHas ¢ C4Hg):
CH,=CH-CHy CH,4 CH;— CH=CH- CH,
Eymern-1 Eymen-2
3. MexkinaccoBasi H3oMepus ¢ IukioankaHamu, HaunHas ¢ C3He:
CHy
CHy=CH-CH3 +—C3Hg—
Mpomen CHy— CH;
Iy momp oran
CHy—CH,
CHa=CH-CH;—-CH3 +— CaqHg — | |
Byren-1 CHy—CH
Il o 6y Tan

Ilpocmpancmeennasn uzomepusn ankenos

Bpaiienue atomMoB BOKpYT JBOWHOM CBSI3M HEBO3MOXXHO 0€3 ee pa3pbiBa.
D10 00YyCIOBICHO OCOOEHHOCTSIMU CTPOEHUS P-CBSI3U (P-dJEKTPOHHOE OO0JIAKO
COCPEOTOYEHO HaJ W TOJl TUIOCKOCTBIO MOJIEKYJbl). BcneactBue xecTkoit
3aKPEMJICHHOCTH aTOMOB MOBOPOTHASI M30MEPUSl OTHOCUTENIHHO IBOMHOMN CBSI3U HE
nposiBisieTcsi. Ho cTaHOBUTCS BOBMOXHOM yuc-mpanc-u3oMepus.

AJIKEeHbI, UMEIOIIME Y KaXXJOro M3 JABYX aTOMOB yrjepoa MpH JIBOMHOMN
CBSA3M  pa3jIMYHble 3aMECTUTENM, MOIYT CYIIECTBOBaTbh B BHUAE JBYX
MPOCTPAHCTBEHHBIX HM30MEPOB, OTJIMYAIOIIMXCS PACIOJOXKEHUEM 3aMecTUTeNel
OTHOCUTEJIBHO TJIOCKOCTH p-cBsizu. Tak, B Mojekyne Oyrena-2CHs—CH=CH-
CH; rpynmiel CH3 MOTYT HaXoauThes JTMOO MO OJHY CTOPOHY OT JIBOMHOM CBSI3U
ByuC -U30Mepe, MO0 MO pa3Hble CTOPOHBI B MPAHC-U30MEPE.
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III:_p—————I'I.|'IIZHZ:KIZHI:TE|-'3'1'1"1::El!l:3=l.l————-\hl

H| H
=

CH3 ~"""‘[:Ha

NADCEOCTE HMOAESKUAR NAOCCEKEOCTE Mﬂdq‘gdﬂ

i e

IHC- HIOMEeD TPpAHC- HIOMED

o

IHC-H30MED TPAHC-H30MED
BHUMAHHE! yuc-mpanc- 3omepus He TPOSBISIETCS, €CIU XOTS Obl OJIMH U3
atomoB C npu TBOWHOU CBSI3U UMEET 2 OJIMHAKOBBIX 3aMECTUTES.
Hanpuwmep,
oyren-1 CH=CH-CH:—CH3s He umeer yuc- u mpanc-u3oMepoB, T.K. 1-it atom C
CBSI3aH C IByMs OJMHAKOBbIMU aToMamu H.
N3omepsl yuc- u mpauc- OTIMYAIOTCS HE TOJBKO (PU3NYECKUMU

H H H CH;
b T & e, o
C=C C=C

/N /N

H5C CH; H;C H
THCHOMC TPaHCH OMCeR
{tgec-DyTen-2, {mipanc-0yTen-2,
hp==1389 "C, fun=—1055"C,
Lam= +3,7 "C) foan = H1L9°C)

HO M XMUMHUYECKHUMHU CBOMCTBaMH, T.K. CONMDKCHHE WIM YJaJeHUE YacTen
MOJIEKYJIBI JPYT OT Jpyra B TPOCTPAHCTBE CIOCOOCTBYET WJIU MPEMSITCTBYET
XAMHUYECKOMY B3aUMOJICUCTBUIO.

WHorna yuc-mpanc-n3oMepuio HE COBCEM TOYHO
HA3bIBAIOT ceomempuyeckou  uszomepuer. HETOUYHOCTH  COCTOMT B  TOM,
YTO 8ce MPOCTPAHCTBEHHBIE H30MEPHI PA3JIMYAOTCA CBOEH T€OMETpUEH, a He
TOJIBKO YuUc- U MpaHc-.

Homenkiarypa

AJIKEHBI TIPOCTOTO CTPOCHUSI YacTO Ha3bIBAIOT, 3aMeHss cyhukc -aH B
JIKaHaX Ha -UleH: IMAaH — SMujieH, TPOIaH — MPONWIEH U T.1.

ITo cucremaTnyeckoii HOMEHKJIAType Ha3BaHUS STUIICHOBBIX YIIIE€BOIOPOJIOB
MPOU3BOAT 3aMeHOM cy(duKca -aH B COOTBETCTBYIOIIMX ajKaHax Ha cypdukc -
eH (aJKaH — aJIkeH, ’TaH — O3TEH, MpPOoNaH — MPOINeH U T.1.). BeiOop rinaBHoM
LENU U NOPSAOK Ha3BaHUS TOT K€, 4TO W I ankaHoB. OJHAKO B COCTaB LEMU
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JOJIDKHA 00s13aTeNBLHO BXOAUTDH HBOﬁHaﬂ CBA3b. HYMepaHI/IIO OeIiM HAa4YWHAIT C
TOT'O0 KOHIIA, K KOTOPOMY onmxe PacCIiOIOKCHA 3Ta CBA3b. HaHpI/IMCpZ

CH;
l
H;C—CH:—C—CH=CHax H;C—C = CH—CH—CH;—CH;
l | |
CH; CH; CH;
3.3-nuMeTWwmeHTe - 1 2 4-muMeTHITeKceH-2

Henpenensaple  (aJKEHOBBIE) paiWMKalbl HA3BIBAIOT  TPHBHAILHBIMH
HA3BAHUSAMHM WJIM 10 CHCTEMATUYECKON HOMEHKIIATYPE:

(H,C=CH—)  6umnun unu smenu

(H,C=CH—CH,) annun

Xumuueckue ceolicmea aiKkeHos

JInst aaKeHOB HanOOJIee TUITHYHBIME SBJISIFOTCS PEaKIIUU IPUCOeIuHeHns. B
peaKIusIx NPUCOCAUHEHUS IBOWHAS CBS3b BBICTYIIACT KakK JOHOP SJIEKTPOHOB,
TIOSTOMY JUISL AJIKCHOB XapaKTePHBI PEAKIUHU dICKTPOPHILHOTO IPUCOETUHCHHS.

Peakuuu npucoeIMHeHus
1. 'mapupoBanue (TuaporeHU3aIis — B3aUMOICHCTBHE C BOJIOPOIOM):

CnHon+ Hzt‘ NI CnH2n+2
2. Fanorennposa}me (B3aHMO,HefICTBHe C FaJIOI‘eHaMI/I)Z
CnhHon+ T2 — ChHonl2

CH;=CH: + Br: — (|Z]E[z -CH:

Br Br
1.2-ambpomaTan

DTO KaueCTBEHHAs PeaKIMs aIKkeHOB — OpoMHast Bojia Br, (Oypast >KkuKkocTh)
o0ecIBeUnBacTCS.
3. 'uaporasiorennpoBanue* (B3auMOJICHCTBHUE C TAIOT€HBOAOPOIAMU):
R-CH=CH: + HI' — R- CH-CH:

I
4. I'maparauua™ (nIprcoeIMHEHUE MOJIEKYI BObI):
R-CH=CH: + H-OH :¥¥F_, R- CH-CH:

OH

CH,=CH; + H,0 tH3P%4_, CH;3-CH,-OH (3TaHOII — STUJIOBEI CITUPT)

* IlpucoeuHEeHHE TAJIOT€HBOI0POA0B ¥ BOJAbl K HECUMMETPUYHbBIM
aJIKeHAM NPOUCXOUT nonpasuy Mapkognukosa B.B.

IIpucoenuHenue BOAOPOAA NPOMCXOAUT K HAUOOJIee THAPUPOBAHHOMY
aToMy yrJjiepoja MnpHu ABOHON YIJIepoa-yrjaepoJHOMH CBs3H.

HUckniwouenunl!!

1) Ecnu B anikeHe MpUCYTCTBYET 3JIEKTPOHOAKIETITOPHBINA 3aMECTUTEIb, T.€.
rpynna, cnocooHasi OTTATMBATh Ha Ce€0s AIEKTPOHHYIO MJIOTHOCTB:
F;C «— CH=CH; + H-Br — F3C - CH,- CHy(Br) 1,1,1- tpudrop-3-6pommpornan
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2) IIpucoenunenue B mpucyrctBuu HoO, (3 dext Xapama) nnm

oprannveckoit nepekucu (R-O-O-R ):
CH3-CH=CH, + H-Br #202 — H;C - CH,- CHy(Br)

5. Peakuuu mojimMepu3amum:

nCH,=CH, t, p, kat-TiCl4, AI(C2H5)3 _, ('CHZ'CHZ')n

MOHOMED - 3THJICH MOJIUMEP — MOJUITHIICH

nCH:=CH-CH; &2 &t _, ((CHy-CH-)a
CHs
MOIHMED — MO ITHIOPONHIEH

Peaknuu okucJieHus

1. 'openue:
CnHan+ 3n/20,4P %8 nCO, + nH,0 + Q (m1aMs ApKo cBeTsIee)
YacTuuHoe OKHUCJIEHHE ITHJIEHA
2CH,=CH; + O, 130390, kat _, 2 CH-CH:
(0]
OxcHa 3THIEHa —
AJA OpraHa4YecKoro CHHTeza

2. OKuc/IeHre nepMaHraHaToM Kauaus (p. Baruepa) B HeHTpabHOM
cpeae— dTO KAaYECTBEHHAs PEAKIUS aJKEHOB, PO30BBIA PACTBOP MAPTAaHLIOBKU
o0ecIBeuynBaeTCH.

R-CH=CH: + KMnOs + HO — R-CH - CH: + MnO:| + KOH

OH OH

3CH=CH: + 2KMnO4 + 4H,0 — 3CH;- CH; + 2MnO:| + 2KOH

OH OH
3THIEHIIHKO.Ib

EﬁPOMLIlll.TIEHHHE] FIABOPATOPHHEj

JETHIPATAIHS
KPEKHHI CIIIPTOB
AJIKAHOB

JIETAJIOTEHPOBAHHE
JEETT/IPHPOBAHHE
AJIKAHOB
AETHIPO-
I'AJIOTEHHPOBAHHE
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Ho.ﬂyqune B ITIPOMBIIIJICHHOCTH

1. KpekuHr ajJiKaHOB:

OCHOBHBIM NPOMBIULIEHHBIM UCTNOYHUKOM HOJYYeHUs. NePEblX demblpex
YlIEeHO8 ps0a ANKeH08 (IMuleHa, NponuieHd, OYmuileHo8 U NeHmu1eHOB)
ABNAIOMCS 2a3bl KPEeKUHed U NUPOIU3A HehmenpoOyKmos, a makice 2a3vl
KOKCOBaHus yeas (dmuneH, nponunew). 1asel Kpekunea u nupoau3a
Hepmenpodykmoes cooepaxcam om 15 oo 30% onepunos. Tak, kpexuHe
oymana npu 600°C npusooum K cmecu 8000pooa, MemaHa, 3maHa u
onepunoe — smuieHa, nponuieHa, ncegdodbymuiena (oymewna-2) c
coomuoutenuem onegpunos = 3,5 : 5 : 1,5 coomeemcmaenmo.

CrHznsz t #9970 — CiHapep + CoHay
aJIKaH QJIKeH

2. leruAppoBaHue AJKAHOB:
CnH2n+2 t, kat-Ni wm (Cr203)_, CnHZn +H2

3. 'mapupoBaHne aJIKMHOB:
CnHZn-Z + H2 t, kat-(Pt wmu Pd, Ni) N CnHZn

IHosyuyeHue B 1a00paTopuu

1. leruapatauusi* ciupToB:
R-CH,-CH,-OH  /40°C, H2804(komy)__,  R_.CH=CH, + H,0

*TIpaBuiio A. M. 3aiinesa:
OTpbIB aToMa BOJIOpO/IA MPOMCXOAUT oT HAaHMeHee
TH/IPOTreHN3UPOBAHHOI0 ATOMA yIJjepo/a.

2. JlerHApOreHUPOBAHNE* MOHOTAJIOTE€HAJIKAHOB (10 TIPABUITY
BaﬁHeBa): R-CH,-CH,-T" +NaOH cnupmosoi pacmeop, t__y R _
CH=CH,+Nal'+H,0

3. JlerajioreHMpoOBaHUEIUT AJIOT€HATKAHOB:

3agaHue K MpaKTHIECKOW padboTe

Bapuanr 1 Bapuant 2
1) mocrtpouTh 1O Ha3BaHuio 2-|1) mOCTPOMTH 1O  HA3BaHUIO  2-
MeTus0yTeH-1 MeTHJITeKCeH-1
2) HamucaTh PEaKIUI0 TOPEHUs 2) HamMcaTh PEaKIUI0 TOPEHUs
3) HanucaTh PEAKIUIO THIPUPOBAHUS 3) HanMcaTh PEAKIUIO THIPUPOBAHUS
4) HanucaThb pPEaKlIMI0 C MOJIEKYJION | 4) HamucaTh PEaKIUI0 C  MOJICKYJION
nona nona
5) HaIUCaTh PEaAKLNIO c|9) HAIKUCaTh PEaAKLHIO Cc
TUAPOOPOMHUIOM TUAPOOPOMUIOM
6) HanmKcaTh PEAKIUIO TUIpaTaIlliU 6) HanmKcaTh PEAKIUIO TUIpaTalliu

IpakTnueckasi padora Ne 7. HenpeaesbHble yriieBoA0POAbl. AJTKAAHEHbI.

3aaHue K MPaKTUYECKON padoTe
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Bapuanr 1 Bapuant 2
1) mocrtpouts 1O Ha3BaHUIO 3-|1) MmOCTpouTH IO Ha3BaHUIO  3-
MeTwmiIneraanes-1,3 sTHIreKcaauen-1,3
2) HanucaTh PEaklMio TOPEHUs 2) HaMCaTh PEAKIUI0 TOPEHUS
3) HanucaTh PEAKIUIO TUIPUPOBAHUS 3) HanucaTh PEAKIUIO THIPUPOBAHUS
4) HamucaThb pEaklHUI0 C MOJIEKYJION | 4) HamucaTh PEaKIMI0 C  MOJICKYJIOU
Opoma XJiopa
5) HaImcaTh peaKuuo C | 5) HanmKMCcaTh PEAKIUIO C TUAPOUOIUIOM
TUAPOXJIOPUIOM
6) HamMcaTh PeaklyIo TuapaTalu 6) HanKcaTh PEAKIUIO TUpaTallun

IIpakTuyeckas padora Ne 8. [IpupoaHble HCTOYHMKH YIJI€BO0POI0B.

Heau padoTnI

00O0OIINUTh U CUCTEMATU3UPOBATH 3HAHUS 00 YriIeBOAOPOIAX;

O3HAKOMHUTBCS C oOOpa3uamMu He(TH, THUIOTE3aMH HPOUCXOXKJEHUS HePTH,
COCTaBOM UM CBOMCTBaMU;

U3YYUTh CHOCOOBI TIOMYYEHUS M OOJACTSAX WCIOJB30BAaHUS YTIIEBOJOPOJIOB,
BKJIFOUAst DKOJIOTUYECKUE aCTIEKThI

YMETh CaMOCTOSITENIBHO padoTaTb C HOBBIMM HMCTOYHHUKAMHU HH(pOpMaLUU:
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh, KIACCU(PHUIIMPOBATh, OTOUPATh TPeOyeMyro
uH(dOpMaIUIO, MPEJCTABIATh €€ B TaOiMuHON (hopme, mepeBoAUTh UHGOPMAIIUIO
Y3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO

yMeTh paboTaTh B Mapax, Tpynnax U UHIUBUIYaIbHO

KpaTkue TeopeTnyeckue cCBeJIeHUsI

Yo xe Takoe HeTh? TEemIOTeXHUK OTBETHUT, YTO 3TO IIPEKPACHOE,
BBICOKOKaJIopuiiHOE TOIuBO. Ho xumuk Bo3pasut: HeT! Hed1h — 3T0 croxHas
CMECh JKUJIKUX YTJIEBOJOPOOB, B KOTOPBIX PACTBOPEHHI Ta3000pa3HbIC U IPYTHE
BemiecTBa. M 4ToOBI epEeYUCIUTh BCE MPOYKTHI, OJIydaeMble U3 HeTU, HYKHO
MOTPATUTh HECKOJIBKO JINCTOB, TAK KAK UX YK€ HECKOJIBKO ThICsY. Fwe /[ .
Menoenees 3amemun, ymo monums neyb Hehmvio 6ce PAGHO, YMO MONUMD ee
accuesHayusmMu.

Hedts (o1 mepc. neft) - roproyas MacIstHUCTAs )KUJIKOCTh CO CICITUDHICCKAM
3araxoMm, paclpocTpaHeHHAas B 0CAI0YHON 000109Ke 3eMIIN U SBIISIOIIASACS
BOKHCHIIIMM TIOJIC3HBIM HCKOTIAEMBIM.

Haxoorcoenue 6 npupooe

3anexu He(hTU HAXOAATCS B HEAPax 3eMJIM Ha pa3Hoil IiyOuHe, rae HePTh
3aI0JIHSAET CBOOOIHOE MTPOCTPAHCTBO MEKIAY HEKOTOphIMU Nopojamu. Eciu ona
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HaxoAauTCsA 1O JaBJICHUCM I'a30B, TO IOAHUMACTCA 110 CKBA’KMHE HA ITOBCPXHOCTD
3emnu. I1o 3anacam He(bTI/I Hallla CTpaHa 3aHUMACT OJHO U3 BCAYIIUX MCCT B MHPC.

Duszuueckue ceoticmead.

Hed1h — MacasHUCTAS )KUAKOCTH OT CBETI0-0ypOTo 0 YEPHOTO IBETA C
XapakTepHBIM 3amaxoM. OHa HEMHOTO JIeTYe BOJBI M MPAKTUIECKH B HEH HE
pacTtBopsieTcsi. Tak kak HEPTh — CMECh Pa3IUMYHBIX YTIECBOIOPOIOB, TO Y HEE HET
OTIpeIeTICHHON TEeMIIepaTyphl KHUIICHHUS.

HedT1h cunmbHO BapbUpyeT 1O IBETY (OT CBETIIO-KOPHUYHEBOMU, TTOUTH OECIIBETHOM,
10 TEMHO-0ypOii, TIOYTH YEpHOI) M 1O MIOTHOCTH (0T Jerkoii 0,65-0,70 r/em 2, 1o
Tskenoit 0,98-1,05 r/em 2).

Hauasno kunenus Hedtr 00br4HO Bhlie 28 © C. Temmeparypa 3acThIBaHUS
xone6nercst ot +30 ° 10 —60 ° C u 3aBHCHT B OCHOBHOM OT COjiepKaHus napaduna
(uem ero OoJibllie, TEM TeMIIEpaTypa 3aCThIBaHUS BBIIIE). TemIoeMKoCTs HeTH
1,7-2,1 xJIx/kr; Ternora cropanus 43,7-46,2 MJIx/kr.

Bs3K0OCTh MU3MEHAETCS B LIMPOKUX MPEAEIaX U 3aBUCUT OT XUMHUYECKOTO U
(bpakIMOHHOTO COCTaBa HEPTH M CMOJUCTOCTH (COAECPKAHUS B HEH
ac(haJbTOCMOJIMCTHIX BelecTB). Temneparypa BCOBIILKN HEPTU KOJIEOIETCS OT —
35 1o 120°C B 3aBHCcHMMOCTH OT (PPAKLIMOHHOTO COCTABA U JABJICHUS HACHIIIEHHBIX
napoB. HeTh pacTBOprMa B OpraHMYECKUX PACTBOPUTENAX, B BOAE MPHU OOBIYHBIX
YCIIOBUSIX MPAKTUYECKH HEPACTBOPHMA, HO MOKET 00pa30BbIBATh C HEW CTOMKHUE

AMYJIbCHH.
Knaccugpurxayus negpmu.

[To conmepKaHuto Cephl: ITo mOTEeHIUAIBHOMY COAEPHKAHUIO
Macen:

Marnocepnuctsie (10 0,5 % S) u

Cepnuctoie (0,5-2 % S) M1 — ue mensbie 25 % u M2 — MeHbIIIe
25 %.

BricokocepnucTbie (¢B. 2 % S). I1o xauecTBY Macen:

[To noTeHIMAIBHOMY COAEPKAHUIO [Toarpynmna M1 — ¢ uHAEKCOM BSI3KOCTH

dbpakiuii, BRIKUIAIOMIUX 10 3500C: macen ooubiie 85

a) T1 — Tun HedtH, B KOTOpOU [Toarpynmna N2 — ¢ uagexkcom 40-85.

yKa3aHHbIX (hpakuuii He MeHble 45 %,

b) T2 — 30-44,9 %, c) T3 — mensb1ie 30
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%.

Cocmae negpmu

B 3aBucuMoOcCTH OT MECTOPOXKACHHS HE(PTh UMEET pa3TuIHbIA KaYeCTBEHHBIN U
KOJIMYECTBEHHBIN cocTaB. Tak, HanpuMmep, bakuHcKas HeTh borara
nUKIIonapapuHaMu U CPAaBHUTENIBHO OeHa MpeeIbHbIMU YIIIEBOIOPOAaMHU.
3HaunuTeNbHO OOJIBIIIE MPEACTbHBIX YIIIEBOIOPOI0OB B TPO3HEHCKOM U (pepraHcKoi
Hedtu. [lepmckast HePTh COAEPKUT apOMATHUECKUE YTIEBOAOPOIbI.

[Ipencraisist co00M KUIKOCTD, OOJIEE JIETKYIO, YEM BOJA, HEPTh pa3HBIX MECT,
MHOT/Ia AK€ U COCEAHMX, Pa3IM4Ha 10 MHOTUM CBOMCTBAM: I[BETY, IJIOTHOCTH,
JIETY4YECTH, TeMIEPaTypbl KUMeHus... OHaKo Jr00as HedTh 3TO KUJIKOCTh MTOYTH
HEPaCTBOPUMAsl B BOJIC U IO DJIEMEHTAPHOMY COCTaBY COJEpIKaIast
MPEUMYIIECTBEHHO YTIEBOAOPOIBI C IIOIMECHI0 HEOOIBIIIOTO KOJTUIECTBA
KHCIIOPOJHBIX, CEPHUCTHIX, a30TUCTHIX 1 MUHEPATbHBIX COCTMHECHHM, YTO BUIHO
HE TOJIBKO TT0 3JIEMEHTAPHOMY COCTaBY, HO ¥ TI0 BCEM CBOMCTBAM YyTJICBOJIOPOIOB.
B Gakunckoit (ammeponckoit) Heptu MapkoBaukoB 1 Ori106J1MH HAum oT 86,6
1o 87,0% yranepoaa u ot 13,1 no 13,4% Bonopona.

Hegmv u cnocobwl ee nepepabomru

HcToKr COBpEMEHHBIX MPEACTABICHUA O IPOUCXOKICHUN He(DTH BOSHUKIIU B
XVIII — mavane XIX Beka. M. B. JIOMOHOCOB 3aJI05KHJT TUIIOTE3bl OPTaHUYECKOTO
MIPOUCXOXKIeHUS HePTH, 0OBSICHSS ee 00pa30BaHUE BO3ICUCTBUEM “‘TIOJI3EMHOTO
OTHS’ Ha “OKaMEHEJIbIE YTOJIbsA, B pE3yJIbTaTE YETo, 0 €r0 MHEHHUIO,
oOpa3oBbIBanIUCh achaibThl, HePTH U “KamMeHHbIe Macna”. Maes o MuHepaibHOM
MPOUCXO0XKIeHUU He(TH BrepBbie Obla BbickazaHa A. I'ymOonasaToM B 1805 roxy.

Jlobviua neghmu

[Toutu Bcst moObIBaemasi B Mupe HedTh, U3BIICKACTCS TTOCPEIACTBOM OYPOBBIX
CKB&)KWH, 3aKPETUICHHBIX CTAIbHBIMU TPyOaMu BBICOKOTO naBieHus. /[ moabema
He(TU ¥ COMYTCTBYIOMIUX €H Ta3a M BOJIbI HA IOBEPXHOCTh CKBAXXUHA UMEET
TePMETHYHYIO CUCTEMY MOIBEMHBIX TPYO, MEXaHU3MOB U apMaTyphl,
paccYMTaHHYIO Ha pabOoTy C JaBICHUSAMH, COM3MEPUMBIMH C IJIACTOBBIMH. [[00bI4e
He(TH ITPU TOMOITH OYPOBBIX CKBKHH MPEAIICCTBOBAIA TPUMHUTHBHBIE CITIOCOOBI:
cOOp ee Ha MOBEPXHOCTU BOJOEMOB, 00padOTKa NIECYaHNKA WJIH U3BECTHSIKA,
MPOMMUTAHHOTO HE(PTHIO, TOCPEICTBOM KOJIOIIICB.

Ouucmxa negpmu
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[1epBsiit 3aBoA 0 ouncTKe HEPTH ObLT IOcTpoeH B Poccuu B 1745 1., B mepuoa
npasisieHus: Ennzaserts! [leTpoBHBL, Ha YXTHHCKOM He(pTsHOM npomsbicie. B
[TerepOypre 1 B MockBe TOI/1a M0JIb30BAJIUCH CBEYAMH, a B MaJIbIX TOpOJax —
ayuynHaMd. Ho y»e Torga BO MHOTMX LIEPKBSX I'OPENIM HeyracaeMsle gammnaasl. B
HUX HaJMBAJIOCh TapHOE MACJIO, KOTOPOE ObUIO HE YEM MHBIM, KaK CMECBIO
OuHIIeHHOH HedTH ¢ pacTuTenbHbIM MaciioM. Kynery Habatos Obut
€IMHCTBEHHBIM MOCTABIIIMKOM OYUIIICHHON HEPTH JIJIs1 COOOPOB U MOHACTHIPEH.

B konue XVIII cronerus 6pu1a n300perenHa gamna. C mMosiBIEHUEM JIaMI BO3POC
CIIPOC Ha KEPOCHH.

Ounctka He(l)TI/I — YAQJICHHUC U3 HCCbTCHpOI[yKTOB HCKCJIAaTCIbHBIX KOMIIOHCHTOB,
OTPULATCIIBHO BIMAIOIHX Ha SKCILUTYaTallHOHHBIC CBOMCTBA TOIIJIUB U Macell.

XUMHYECKasi OUMCTKA MPOU3BOJUTCS IyTEM BO3ACHCTBUS PA3IMUHbBIX PEAr€HTOB
Ha yJlajsieMble KOMIOHEHTBl OUMIAEMBIX MTPOIyKTOB. Hanbosee npocthiM
croco0oM siBisieTcst ouncTka 92-92% cepHoil KUCIOTOM U 0JIEyMOM, IPUMEHsIeMast
JUTSL yJAleHUs] HENMPEIeIbHbIX U apOMATHUYECKHUX YTIE€BOAOPO/IOB.

[Ipu ancopOLMOHHONM OYUCTKE U3 HEPTEMPOIYKTOB YIAJSIOTCS HENPEaeTbHbIE
YTJIEBOIOPO/IbI, CMOJIBI, KUCIOTHI U JP. aICOPOIIMOHHYIO0 OUUCTKY OCYILECTBIISIOT
MIPY KOHTAKTUPOBAHUHM HATPETOTO BO3AyXa C aJIcCOpOCHTaMH Win QUibTparmeit
MPOJIyKTa Yepe3 3epHa aJicopOeHTa.

Karanutuueckas ouncTka — THAPOreHrU3anus B MATKUX YCIIOBUAX, IPUMCHACMAs
M YyAaJICHUA CCPHUCTBIX U a30THCTBIX COCI[HHGHHﬁ.

Ilepeconka negpmu

bpates [[yOuHMHBI BIIEpBbIE CO3AAJIM YCTPOUCTBO At eperoHku Hegtu. C 1823
r. JlyOMHMHBI CTaNH BHIBO3UTH (POTOTEH (KEPOCHH) MHOTUMH ThICSYaMH MYJI0B U3
Mo3snoka BHyTpb Poccun. 3aBon JlyOMHMHBIX ObLIT OYEHB MPOCT: KOTEIN B MEYKE, U3
KOTJa HIeT TpyOa yepe3 00UKy ¢ BOJOM B mycTyro O0uky. bouka ¢ Bogoin —
XOJIOJMIIBHHUK, ITyCTasi — IPUEMHHUK JIJIsl KEPOCHHA.

Ha coBpemeHHOM 3aBOjic BMECTO KOTJIa yCTPAUBACTC JIOXKHAS TpyOUaTas reyb.
BwmecTo TpyOku 117151 KOHACHCAITNH U pa3/IeJICHUs TAPOB COOPYKAIOTCS OTPOMHBIC
pekTU(HUKAIMOHHBIE KOJIOHHBI. A 11 TpuéMa PO IyKTOB IEPETOHKU
BBICTPAUBAIOTCSA LI€IbIE TOPOAKU PE3EPBYAPOB.

HedTp cocTouT 13 cMecu pa3inuyHbIX BEIIECTB (TIaBHBIM 00pazomM
YIJEBOAOPOI0OB) U IOTOMY HE UMEET ONpPEAECIEHHON TOUKH KuneHus. Ha
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TpyOuaTkax HepTh mogorpesaroT 10 300-325°C. [Ipu Takoit Temnepatype 6osee
JeTy4re BEeIIeCTBa HeTH MPEBPAIIAIOTCS B T1ap.

[leun Ha HedTeneperoHHbIX 3aBogax ocoobie. C BUAY OHU MOXOKHU Ha oMma 0e3
OKOH. BBIKIIaIbIBatOTCA NEYr U3 JIyUIIero OTHEYIOPHOTo Kuprnuya. BHyTpu, BIOb
U nonepék, TAHyTca TpyObl. [linHa TpyO B mevyax I0CTUTAET KUIOMETpa.

Hegmsanuxku nawnu cnocob nepezconxu neghmu 6e3 paznoxncenus yeneso00pooos.
Kpexune negpmenpooyxkmos.

Brixon 6en3uHa u3 HeTH MOKHO 3HAUUTENBHO YBEIUUUTH (10 65-70 %) myTem
pacuienieHus yIriIeBOJOPOAOB C JUIMHHOW LEMNbIO, COAEPKALIUXCS, HAIIPUMED, B
Ma3yTe, Ha YIJIEBOAOPOAbI C MEHBIIEH OTHOCUTEIBHON MOJIEKYJISIPHOM MacCOM.
Taxoii npouecc HazpiBaeTcst KpeKMHroM (ot anril. Crack- pacierniars).

KpekuHromM HazbIBaeTcs MPOLECC PACUIEIUIEHUS YTIEBOJAOPOIOB, COAEPKAIIUXCS B
He(dTH, B pe3yJIbTaTe KOTOPOTO 00PA3yIOTCS YTIAECBOAOPOAbI C MEHBIIIUM YHUCIOM
aTOMOB YTJIEPO/Ia B MOJIEKYJIE.

Kpekunr nzobpen pycckuit unxenep B.I'. lyxos B 1891 r. B 1913 r uzo6perenue
[[TyxoBa Hauanu npuMeHsITh B AMepuke. B HacTosiiee Bpems B CIIIA 65% Bcex
OCH3MHOB I0JIy4aeTCsl Ha KPEKUHT - 3aBO/IaX.

[Tpu kpexunre HedTh MOABEPraeTCs XUMUIECKUM HU3MEHEHUsIM. MeHsiercs
CTPOEHHUE YIIIEBOIOPOAOB. B amnmaparax KpeKUHT — 3aBOJOB IPOUCXOIAT CIIOKHbBIE
XUMHUUYECKUE PEAKIINU. JTU PEAKIMU YCUINBAIOTCS, KOTJa B allaparypy BBOJAT
KaTaJu3aToOPHI.

Tepmuueckuii kpekure. PacuieniieHne MOJIEKyJl yTIIeBOJOPOIOB MPOTEKAET MIPH
6onee Bricokoii Temriepatype (470-550 0 C). Ilporecc mpoTekaeT MeIJICHHO,
00pa3yroTCs YIIeBOAOPOABI C HEPA3BETBICHHOM IEMBI0 AaTOMOB yTJIEpPO/Ia.

B GeH3uHe, MoIy4eHHOM B pe3yibTaTe TEPMHUUECKOT0 KPEKUHTA, HapsITy C
npeeabHBIMU YTIIEBOOPOIAMH, COACPHKHUTCS MHOTO HENPEeNIbHbBIX
yriieBo10poioB. [loaToMy 3TOT O€H3MH 001a1aeT OOIbIIEH JETOHAITMOHHOMN
CTOMKOCTBIO, YeM OCH3UH NPSIMON MEPETOHKH.

B GeH3uHE TepMHUYECKOTO KPEKHUHTA COACPIKUTCS MHOTO HEITPEACTbHBIX
YIIEBOIOPOAOB, KOTOPHIC JIETKO OKHCIISIOTCA U ouMepusytorces. [loatomy sToT
OCH3MH MEHee YCTOMUMB NP XpaHeHuU. [Ipy ero cropaHuu MOTYT 3aCOPUTHCS
pa3IUYHbIC YacTH IBUTaTeNs. J{J1s yeTpaHeHHs STOTO BPEAHOTO ACHCTBHSI K
TaKoMy OCH3WHY T00aBISIOT OKUCITUTEH.
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Kamanumuueckuii kpexune. PacuiernieHne MOJIEKyJl yIiaeBOI0POA0B IPOTEKAET B
IPUCYTCTBUY KaTaJIN3aTOPOB U IpH Goiee HU3KOoM Temmeparype (450-500 ° €).
['maBHOE BHMMaHUE yNEAIOT OCH3UHY. Ero craparoTcs momyduTh OOJIbIIE U
00s13aTeNBbHO JTy4dIIero kauecTBa. KaTalmTH4eckuii KpeKHHT TIOSIBUIICS UMEHHO B
pe3yNbTaTe OJNTOJIETHEH, yIOPHOU O0pHOBI HE(TIHUKOB 3a MOBBIIMICHUE KA4eCTBa
6ensuHa. [1o cpaBHEHHIO C TEPMUUECKAM KPEKUHTOM IMPOIIECC MPOTEKAET
3HAYUTENIbHO OBICTpEE, IPH 3TOM MPOUCXOIUT HE TOIBKO PACIIEIIICHHE MOJICKY
yIIEBOJIOPOAOB, HO U MX M30MEpHU3AIHs, T.€. 00pa3yIoTCsl YTIEBOJOPOIBI C
Pa3BETBICHHOM IEMBI0 AaTOMOB YTJIEPOJIOB.

ben3un kaTaauTHYECKOrO KPCKHHI'A II0 CPABHCHUIO C OCH3MHOM TCPMHUYICCKOTO
KpPpCKHUHI'a 06nazxaeT e OoubIIEH HGTOH&HHOHHOﬁ CTOMKOCTBIO ) 100 B HEM
COACPIKATCA YITICBOOAOPOIEI C paSBCTBHGHHOﬁ IOCIIBIO YITICPOAHBIX aTOMOB.

B OeH3uHe KaTaauTHUYeCKOT0 KPEKUHTa HEMpPEeIeTbHbIX YTIEBOA0POI0B
COJIEPKUTCS] MEHBIIIE, U TIOATOMY MPOLIECCHl OKUCIICHUS U TTOJIMMEPU3ALINU B HEM
He npoTrekaroT. Takoit OeH3uH Oosiee yCTOMYNUB MpU XPAHSHHH.

Pughopmune — (ot anrn. Reforming — nepenensiBaTh, yiaydIiaTh) MPOMBIIIICHHBIHA
npoiiecc rnepepaboTku OEH3MHOBBIX U JIUTPOMHOBBIX (pakiii HEPTH C LEIbIO
MOJIYYeHHS] BBICOKOKAYECTBEHHBIX OCH3MHOB U aPOMATHUECKHUX YTIIEBOJOPOIOB.
[Tpu 5TOM MOJIEKYJIBI YTIEBOJOPOIOB B OCHOBHOM HE PaCILEIUISIOTCS, a
npeodpazyroTcs. CrIpbeM CITYKUT OCH3UHOIUTPOUHOBAS hpakius HeTH.

Ilepcnexmuswl Ha 6yOyuee

B Hacrosmiee Bpemst HeTeXuMus JaeT MOYTH Y€TBEPTh BCE XUMUYECKON
npoaykiuu. HedTs — nenHeliee npupoaHOe HCKOTIaeMOoe, OTKPBIBIIIEE TTepe;]
YEJIOBEKOM YJIUBUTEIBHBIE BO3MOKHOCTH “XUMHUYECKOTO MEPEBOITONICHHUS .
Bcero npou3BoaHbIX HE(PTH HACUUTHIBACTCS YKE OKOJIO 3 THICSY.

HedTp 3aHuMaeT Beayliee MECTO B MUPOBOM TOILTUBHO-IHEPTrEeTHUECKOM
xo3stiicTBe. Ee momnst B 0011ieM noTpebieHn SHEPropecypcoB HEMPEPHIBHO PACTET.
HedTh cocTaBnsieT OCHOBY TOILTUBHO-IHEPTeTUIECKIX OAlaHCOB BCEX
YKOHOMUYECKH Pa3BUTHIX CTPaH.

1Ipooykmul, nonyuaemvie uz Hegpmu, ux npumeHeHue

W3 HedTH BBIIETSAIOT pa3HOOOpA3HbIE TPOYKTHI, UMEIOIIHNE O0JIbIIOE
MpaKkTUYECKoe 3HaueHne. BHavyase oT Hee OTIENSI0T PaCTBOPEHHbIE
yIIeBOA0PO bl (MpeuMyliecTBEHHO MeTaH). [locie OTroHKH JieTyunx
yIaeBoA0po10B HePTh HarpeBatoT. [lepBbIMU TIEpeXOAAT B Ta3000pa3Hoe
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COCTOSIHHE U OTTOHSIFOTCSI YTJIEBOAOPOIbI C HEOOIBIIUM YHCIIOM aTOMOB yTIJIepoaa
B MOJIEKYJIEe, UMEIOIINE OTHOCUTENIbHO HU3KYIO TeMreparypy kumneHus. C
MOBBIIIEHUEM TEMIIEPATYPbl CMECH TIEPETOHSIOTCS YTIIIEBOOPOABI € OoJiee
BBICOKOU Temneparypoi kuneHusi. Takum o0pa3zoM MOKHO coOpaTh OT/IENbHBIE
cmecH ((ppakuun) Hedtu. Yarne Bcero nMpu Takoi MEPETrOHKE MOTYYaroT TPU
OCHOBHBIE (hpaKIMH, KOTOPHIE 3aTEM MOABEPTAIOTCS JAbHEHIIIEMY pa3/IeICHUIO.
OcHoBHbIE Ppakinu HeYTH CIETYIOMIKE:

®paxuus, codupaemas ot 40° 1o 200 °C, - razonuHoBas Gppakuus GEH3MHOB —
conepxkut yriieBoaopoabl oT Cs Hip 10 C1 H 24 . [Ipu nanwHeliiei neperoHke
BBLIEIEHHON (ppakumu noayuaroT: razonus (ot 40° go 70°C), 6ensun (ot 70° 10
120° C) — aBHaIMOHHBIH, aBTOMOOMIIBHBIN U T.]I.

Jlurpounosas ppaxuus , cobupaemas B npeaenax ot 150° o 250°C, conepxut
yriesoaopoasl oT Cg Hig 10 C14 Hap . JIMrponH npuMeHsieTcs Kak roprodee s
TPaKTOPOB.

KepocunoBas dpakius Britouaet yriieBoaopoasl oT Ci2 Has 10 Cig Hag ©
TemnepaTypoii kurenus ot 180° 1o 300 °C. kepocHH Hoc/IE OYUCTKH HCIIONB3YETCS
B KQUECTBE FOPIOYETO /ISl TPAKTOPOB, PEAKTUBHBIX CAMOJIETOB U PAKET.

Tazoiins (Beime 275 ° C) — qu3enbHOE TOILIMBO.

Ma3yT — ocTaTok oT neperoHku. ConepKuT yriieBoI0PObl C OOJIBIIUM YUCIOM
aTOMOB YIJIEpOJia (10 MHOTHX JIECATKOB) B MOJIEKyJIe. Ma3yT Takyke pa3ieistoT Ha

bpakuuu:

ConsipoBble Macia — AU3€IbHOE TOILIUBO,

Cmazounble Macia (aBUaTpaKTOPHbIC, aBUAITMOHHBIE, HHAYCTPUATIbHBIC U . ),
Bazenun (ocHOBA 1J11 KOCMETUUYECKHUX CPEACTB U JIEKAPCTB).

N3 HEKOTOPBIX COPTOB HE(DTH MOIYHArOT HapaduH (7151 TPOU3BOJICTBA CITHYEK,
cBeueil u 1ip.). [locie OTroHKM ocTaeTcs ryApoH . Ero mupoko NpuMeHSoT B
JIOPOKHOM CTPOUTEINIbCTBE.

3anonuute Tabmuiry Ne 2. O6bsacHUTE, ToYeMy Bce HePTenmpoayKThl (Kpome
Ma3yTa) Ha3bIBAIOT CBETJIBIMU. 3aUIIUTe ()OPMYJIBI YTIIEBOIOPOIOB, 00Pa3yIOIIHX
dbpakiuu cBeTNbIX HedTenpoaAykToB. Kakue gpuzndeckue nporecchl jgexar B
OCHOBE UX MOJIy4eHHUs?
3. Ilo3HakOMBTECH CO CMA30YHBIMU MacJIaMH, MOJIy4aeMbIMHU MTEPETOHKON
Mazyta. Kakue mpoiiecchl JiexkaT B OCHOBE UX MOTyYEHHUS ?
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Taoauma Ne 2

IpoaykTel CaoiicTBa [Ipumenenue
HE®GTEHEPEPALOTKH (arp. cocT., IBET, 0COOCHHOCTH)

1.T"a3

2. benusun

3. JIurpoun

4. Kepocun

5. Masyt

6. I'yapon

BOIIpOCI)I AJIAA BBIBOAOB

JlaTh OLIEHKY SKOJIOTUYECKON U IKOHOMHYECKOU 3(pPeKkTnBHOCTU HEPTH,
YIJIsl ¥ TPUPOAHOTO raza Kak TOIUIMBA U ChIPbS U1l XUM. IIPOMBIIIIEHHOCTH.

IpakTuyeckas padora Ne 9. HenpeneibHble yriieBogopoabl. AJTKHHBI.

3ananue 1. HazoBure yrinesomopoasl no HomeHnknatype MIOITAK:

T
a) HCEC—(IZH—CH3 6) CH.J—(|:—CEC—CHZ—CH3
CH, CH,

3amanne 2. Hammmumrte cTpykTypHble (OpMyINbl: a) MeTuUaleTuieHa; O)
U300y TUIIALIETUIICHA,; B) HEONEeHTUIALETUIICHA,; r) METHUJI-BTOP-
OyTunaneTwieHa; 1) 2,5-TUMeTHIrekcuHa-3; €) 3,4-IuMeTuineH- TUHa-1; )
2,2,5-TpUMETUITEKCUHA-3; 3) 2,7-TUMEeTHUIOKTHHA-3; 1) 3,3-1uMeTun0yTrHa-1;
K) 3-MeTuarekcaauruna-1,5.
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IIpakTuyeckas padora Ne 10. ben3oJ u ero npou3BoaHbIE

Hamummre  dopmymy O0eH3o01a,
npeoKeHHyr0 Kekynem
Hamnumite bopmyy OeH3ona,

npeokeHnyro [lonmarom

Hanummre e peakiuio ropeHusi 0eH3osna

Hamummre peakuuu MOpHCOCIUHEHUS
st OeH3ouia:

A) ¢ BoJioposioM

b) ¢ Mmonekyo# xsopa

Hanummre peakuumn
MoJieKyse OeH3o0Ma:

A) ¢ MoJiekyJoit Opoma
b) ¢ a30THOM KHCIOTOM
B) peakiuto ankunupoBanus (J1100y10)

3aMCIIICHUA B

Hanmmmre bopmymy M-
IUMETHIIOEH30I1a

IIpaBujio opueHTAIMU B 0€H30JIbHOM KOJIbIIE

OpuenTanrsi | poxa

OpuenTanrsi || poaa

-OH -NO2
-NH2 -SO3H
-F HCOH
-Cl HCOOH
-Br
-1
-CH3, -C2HS,...
YciaoBusi XJ1I0pMpOBaAHUSA
KoJabuo bokoBas uenb

KomHuarnas remneparypa

HaneBaHI/Ie IIOYTH OO KUIICHUA

[TpucyrcrBue katanuzatopa (AlCI3)

YaerpaduoneroBoe 001ydeHue

3aganue 1.Kakoe wmecTto 3aiiMeT XJIOp TpU  XJOPUPOBAHUU HUTPOOEH30J1a?
HanummiTe peakiuio 1 Ha30BUTE MOTYYEHHOE BEIIECTBO.
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3amanne 2.Kakoe MecTO 3aliMET XJOp MpH XJOpUpPOBaHUM ToJyosa? Hamumure

PCAKIUIO 1 HA30BUTC ITOJIYYCHHOC BCUICCTBO.

IIpakTnueckasi padora Ne 11. Kuciopoacoaep:xaimue opranndeckme
coenuHennsi. OTHOATOMHBIE CIIMPTHI.

1. Ha3Batb 1 yKa3aTh Kakou CUPT (MEPBUYHBIN, BTOPUYHBIA UM TPETHYHBI)

A) H3C-CH(CH3)-CH(OH)-CH2-CH(CH3)-CH2-CH3

b) H3C-CH(CH3)-CH2-CH2-CH(OH)-CH3
B) CH3-CH(OH)-CH(C2HS5)-CH2-OH
') CH3-C(CH3)2-CH2-OH
1) H3C-CH(C3H7)-CH(OH)-C(CH3)-CH3
2. Hammcats ¢popMyity o Ha3BaHUIO!
A) rexkcanosn-2
b) 02-meTunmnpomnanon-1
B) 2,2-numetunOyranon-1
I') mpomantpuon-1,2,3
3. Hammcats ¢popmMyity mo Ha3BaHUIO:

A) sTananon-1,2
4. Ha3zoBurte BemiecTna
A) H3C-CH(CH3)-C(CH30H)-CH2-CH3
b) CH3-C (CH3, CH2-OH)-CH3
5. Hamummre cTpyKTypHBIE HOPMYITBI
A) 2-MeTHITPONaHON-2
b) 2,3-nuMmeTuiamneHTanon-3
B) 2,4,4-tpusTHnrekcanon-2
) 2,3-gumeTnnOyTaHomn-2
) 4-meTun-2,2-mu3TUIINEeHTaHOI-3

E) 6-meTunrenranaunon-1,4
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IIpakTuyeckas padora Ne 12. Kucjiopoacoaep:kamue opranndeckme
coeqHeHUsi. MHOroaToMHbI€ CIIUPTHI.
OTUNEHINIUKONL  (TPUBHAJIBHOE HA3BaHUE), WM ITAHAUOJ (CHCTEMAaTUYECKOE
Ha3BaHKe). XuMudeckas hopmya .

<|:H2—CH s
OH OCH
OTUJIEHTIIUKOJIb —  JIByXaTOMHBIM  CHOUPT, NPOCTEUIIUMH  MPEACTABUTEIb

MHOTOaTOMHBIX CHUPTOB. B OUMILIEHHOM BHUJIE MPECTABISET COOOM MPO3payHyO
OECIBETHYIO *HUJKOCTh CJIETKa MACJISTHUCTOM KOoHcUcTeHUnHu. He nmeer 3anaxa u
o0najaeT CilaJKoBaTbiM BKYCOM. OTHWICHIJIMKOJIb TokcuyeH. [lomamanue
STUJICHIJIUKOJS WJIA €r0 PacTBOPOB B OPraHU3M YEJIOBEKA MOXET IPUBECTU K

HEOOpaTUMbIM M3MEHEHUSIM B OpraHusme u K JETATILHOMY
UCXOAY. DTWICHIVIUKOJIb — TOpIOYee BEUIECTBO, TEMIIEpaTypa BCIBIIIKH €ro
apos .

['munepuHn — TpEXATOMHBIM COHMPT, €ro Ha3BaHME IO CHUCTEMATHYECKON
HOMEHKJIaType — NponanTpuoa-1,2,3.

CH—CH—CH,

]

OH OH OH

['nuneprH BXOAUT B COCTaB CIOXXHBIX 3(DUPOB MPUPOTHOTO MPOUCXONKICHUS —
KUJKUX U TBEPABIX KUPOB.
['nuniepuH npeacTaBiseT co00i OECHBETHYIO BA3KYIO KUJKOCTh. 3a CUET HATMYUS
BOJIOPOJIHBIX CBSI3€H TJIMIIEPUH CMEIIMBACTCS C BOJOM B JIHOOBIX OTHOIIEHUSX.
be3BoaHbIN TIIHUIIEPUH OYE€Hb TUTPOCKONIWYEH, TIPY MOMAIaHUU HA KOXKY BBI3BIBACT
OKOTH, HO B pPa30aBICHHOM COCTOSHUM HCIIOIB3YETCS TP H3TOTOBIICHHUH
KOCMETHYECKHX CPEJCTB (KPEMOB, TelIei), U B MUIICBOH MPOMBIIIJICHHOCTH IS
[IPUTOTOBJICHUS JINKEPOB.

XuMu4eckue CBOMCTBA MHOTOATOMHBIX CIIMPTOB
XUMHUYECKHE CBOMCTBA MHOTOATOMHBIX CIMPTOB BO MHOTOM CXOXH CO
CBOMCTBaAaMHU OJTHOATOMHBIX crUpTOB. [Ipy 3TOM B peakuusix MOryT NPpMHHUMATH
y4dacTHe 0JHA WJIH HeCKOJbKO I'MAPOKCHJIbHBIX IPYIIIL.
1. BzaumojaeiicTBHeE ¢ IIEJOYHBIMH MeTAJLJIaMHU
[Ipu B3aMMOAEHCTBUM STWICHIJIMKOJSA W TJIMIEPUHA C IIEJIOYHBIMH METaJlJIaMU
0o0pa3yloTCs COJIM — TJUKOJATHl M TJHUIEPAThl COOTBETCTBEHHO. Tak, TMpu
3aMEIIeHNd aTOMOB BOJOpOJa B 00€MX THAPOKCOTPYNIax B MOJEKYJe
ATWJICHTIIMKOJISI 00pa3yeTcsl TIMKOIST HATPHUS:

OH OH ONa ONa

| | | |
CH,— CH, + 2Na —> CH,—CH, + H,I

STUNEHINUKONb FMUKONAT
HaTpus

2. O0pa3zoBaHue CJI0KHBIX I(PUPOB
30



JlJis MHOTOATOMHBIX CHUPTOB XapakTEpHO OOpa3oBaHME CIOXKHBIX 3dupoB. Tak,
B PE3yJIbTaT€ B3aUMOJICUCTBUSI ATWICHIVIUKOJIA C OPraHUYECKUMHU KHCIOTaMU
00pa3yloTcs OJHO- U JABY3aMEIIECHHBIEC CIIOKHbBIE A(UPHI:

O
Vi
CH—OH /O . CH;7—O c/ CH
2 / +H 2 3
+ CH—C +H,0
CH;—OH OH CH;—OH

AHaJIOI‘I/I‘-IHO, MMpoaAyKTaMH B33PIMOI[€IZCTBH$I rimiacpuHa C Kap6OHOBBIMI/I
KHCJIOTaMH MOT'YT OBITh MOHO—, IJU— U TPUTTTUICPHUADBI:

O

y

CH;—OH CH;—O <R

‘ O

/
CH—OH + 3RCOOH = CH O C R +3H O
e

CH>—OH CH;—O < &

[Ipu B3aMOIEMCTBUU CO CMECHIO KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOU KHUCIIOT
oOpa3yeTcst CIIOXKHBIN dPUp - TPUHUTPOTIULEPHUH:
CH;—OH CH;—ONO,

+H SO,
CH—OH +3HNO, > CH—ONO, +3H,0

CH;—OH CH;—ONO,

TpuUHUTpPOrIMUIEPUH,  HA3bIBAEMBIM  TAKXKE  HUTPOIVIMIIEPUHOM,  SIBJISIETCS
B3PBIBOOIIACHBIM BEIIECTBOM. B ManbIX KOHLEHTPALMSIX OH HCIIOIBb3YETCS KAk
JIEKAPCTBEHHOE CPEACTBO ISl PACIIUPEHUS COCYIOB.
3. BzanmoaeiicTBHe C raJlOreHOBOAOPOJIAMH
B3anmonencTBue € THIPOKCOIPYIIIAMH IIPOUCXOIUT IOOYEPENHO, IIPU ITOM
peakuus 1O IEPBOM THAPOKCOIPYIIE IPOTEKACT 3HAYUTEIBHO JIerdye, 4eM I10
BTOpO#. Tak, STUJICHIIMKOJIb B3aUMOJICHCTBYET C TajJOT€HOBOJIOPOaMH, 00pa3ys
OTUJICHTAJIOTEHT UAPUHBI:
CH;—OCH CH;—Hal

+ HHal ——> | +H,0
CH;—OH CH;—OH
4. lernaparauust
[Ipn HarpeBaHuUM STUICHIVIMKOJA B MPUCYTCTBUM KOHLIEHTPUPOBAHHOU CEPHOU
KHCJIOThI BO3MOKHO 00pa3oBaHuE aleTalbIerua:
CH—OH 1 <o /O

——=CH;—C{ +HO

CH;—OH Ny
B pe3ynbrare permaparanii BO3MOYKHO TakKe OOpa30BaHHUE IMKIUYECKOTO
IpocTOoro 3¢upa — JUOKCaHA:
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O

N
CH/—OH  HO—CH, .hso, HC H,
+ - -
-2H,0
CH—OH  HO—CH, T HC CH,
STUNEeHINMKOb OUNOKCaH

B pesynbTaTe BHYTpUMOJEKYISPHOW JIETHUApPATAlMA TJIUIEpUHA o0pa3yeTcs
HEIpeIeNIbHbIN albJIeru] aKPOJICHH !

CHy—CH—CH, 5o, //O
| | | - = H,C=CH—C_
OH OH OH -2H,0 R

AKpoJierH o0pa3yeTcs Mpy pa3iioKEHUHU TIIUIEPUHA, BXOJIAIIETO B COCTAB KUPOB,
OH 00J1aJaeT OYCHb HEMPHUSATHBIM 3alIaXOM MPUTOPEIION MUIIIH.

5. KauecTBeHHasi peakusi HA MHOT0aTOMHbBIE CIIUPTHI
KauecTBeHHOM peakiveil Ha MHOTOATOMHBIE CITUPTHI SIBJIIETCS 00pa30BaHUE SIPKO-
CHHEr0 pacTBOpa MPU B3aUMOJICUCTBUU C TUAPOKCHUIOM Meau() B IIEIOYHOU
cpene:

H
........... |
OH O—H HO CHZ—O\ /O—CHZ
2 ‘ ‘ + y HO ‘ /Cu\ ‘
CH—CH, HO " CH—O 0—CH,
|
H
ravkonat meau(l))
H
_________ CHz_o\ >()_CH2
CH,OH— CHOH— CH,O —;@____@q\ | /Cu\ |
i +  Cu——> CH—O O—CH +2H,0
CHOH—CHOF{ “CHOH ___ IHO | O |
CH,OH CH,OH

rnvuepat mean(ll)

Bonpocs! 17151 CaMOKOHTPOJISA

1. CoctaBbTe YypaBHEHUSI pEAKIUMK  TMOJYYEHHS  DTUICHIJIUKONS:  a)
OKHCIICHHEM JTUJIEHA pPACTBOPOM II€pMaHraHata Kajiusi B HEUTPaTbHOU
cpene; 6) ruaponau3om 1,2-auxiaopaTaHa; B) TUpaTalldeil OKCUaa dTUJICHA.

2. Ilpennoxure cxemy MOMY4YEHUS STUICHTIUKOIS W3 MPOMHOHATA KaJIHs.
CocTtaBbTe ypaBHEHHUSI pEaKIIU B COOTBETCTBUHU C MPETIOKEHHON CXEMOM.
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3. [lpennoxkute u 000OCHYWTE CHOCOO, C TOMOIIBIO KOTOPOTO MOXKHO
Pa3IMYUTh 3TAHON U TIULEPHH.

IpakTueckasi padora Ne 13. Kuciaopoacoaep:xaiue opranudeckue
coeIMHEHUsI. AJIbAETH/Ibl U KETOHBI.
[Inan

1. BrimonaHuts 3aganus

2. HamucaTh TECT MO U3YYEHHOU TeMe.
3ananue 1. Kakosa cTpykrypHas ¢popmyina 2,2,3-TpuMeTUIOyTaHAIISA.
3ananue 2. Hanumure popmyny 3-neHTaHOHA.

Tect

1. OOmas ¢popmysa npeAeabHBIX allbJIETHIOB:

2) CaHonO

6) CnHane1OH
B) CnHa2n+20
F) CnHZn-zo

2. AHBI[GI‘I/II[BI IIOJIy4arOT OKUCJICHUCM CIITMPTOB!

a) MepBUYHBIX
0) BTOPUYHBIX
B) TPETUYHBIX
T') HEeTIPECIbHBIX

3. Jlma monmydeHuss yKCYCHOro ampieruaa mo peaknuu KydepoBa ciemyer
B34Th:

a) Oyrun-1
0) OyTun-2
B) IPONIUH

') 3TUH

4. @opMalibIETU]T HEIb3S TTOTYYUTh:

a) KaTaJIATHYCCKUM JISTUAPUPOBAaHUEM METAHOJIA
0) meruaparaiyeld MeTaHoJa

B) OKHCJICHHMEM METaHOoJa

I') KaTATUTHYECKUM OKHCIICHIEM METaHa

5. ®opManuH — 3TO:

a) MHOE Ha3BaHUE (HOpMaIIbIETH A
0) BOIHBIN pacTBOpP GopMaIbaeTuIa
B) IPOJYKT OKUCIICHUS (hopMaTbIeruaa
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L

T') MPOAYKT BOCCTAHOBIIEHUS (DOpMaTbAETHIA.
6. K HenpenenbHbIM alibJieruaM OTHOCUTCS:

a) OEH3aIBIeTH /T
0) akpoJieuH

B) aIleTajbIeTU/I
r) popMasIbICTHU/I.

1. TpI/IBI/IaJILHoe Ha3BaHHUC aJIbACTHIA C HepaSBeTBHGHHOﬁ HGHO“IKOﬁ N3 CCMH
YIJICPOOHBIX AaTOMOB. Ero MCKAYHAPOAHOC HA3BAHUC!

a) TeKcaHajb
0) renTaHaib
B) OKTaHaJb
I') IEHTaHaJIb.

IIpakTuyeckas padora Ne 14. Kucjiopoacoaep:kamue opranHudeckmne
coenuHennsi. KapOoHOBbIE KHCJIOTHI.
Ilian
U3Y4YUTh CBOMCTBA KAPOOHOBBIX KHUCIIOT;
UCCIIeIOBaTh XUMHYECKHE CBOMCTBA KapOOHOBBIX KHUCIIOT, B J1abOpaTopuu
coOJiro1ast MpaBUJia TEXHUKHU O€30MaCHOCTH;
MPOBOAUTH HAOIIOJICHUSI U 1€J1aTh BHIBOJIBI.

KpaTkue TeopeTnyecKkue CBeJACHUS.
. KapOoHOBBIe KHCJIOTBHI - OPraHMYECKUE COCIMHEHUS, B MOJIEKYJaX KOTOPBIX
collepKaTcsl OJHA WJIM HECKOJbKO KapOOKCWIBHBIX TPYII, COCIUHEHHBIX C
YIJIEBOAOPOJHBIM PAAUKAIOM UM aTOMOM BOAOPO/a
Kaaccudpukanus kKapOOHOBBIX KHCJIOT
1. 0OMHOOCHOBHBIE, NIBYXOCHOBHBIE U MHOTOOCHOBHBIE (B 3aBUCHUMOCTH OT YHUCIA
(GyHKIIMOHATBHBIX rpymnn),
2. mpeneNibHbIC, HEMpEIeIbHbIC U apOMaTHYECKHE (B 3aBUCUMOCTH OT CTPOCHUS
paaukana).

Obmass  ¢gopmyna | Atom «H» B rpynne «- OH» B | Homenkiarypa.
penesbHbIX KUCIIOTaX  ropasgo  Oosee | a) UCTOPUYECKU CJIOYKUBILUECS
OJIHOOCHOBHBIX MOJBMIKEH, YeM B MOJIEKYyJlax | Ha3BaHUS  KHUCJOT:  MypaBbHUHas,
KHCJIOT: CIIUPTOB. [ToaTOMy | yKCyCHasi, TPOMHOHOBAas, MacisHasl,
pacTBOpUMBIE B BOJIC | BAJIEpUAHOBAS, KarmpoHOBas,
KapOOHOBBIC KHCIJIOTBI | SHAHTOBAS;
JUCCOLIMHMPYIOT: 0) Mo MeXAyHapOAHOW HOMEHKJIAType
O - OT Ha3BaHMA COOTBETCTBYIOIIUX
O O /[ | yrneBoaopoioB + "oBas" C
npuOaBiieHUEeM ciioBa "Kuciaora".
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/l Il R-C S R-COO + | I[Ipumep: H-COOH wmypaBbuHas wiu

R - | H™. meranoBasi, CH3-COOH yxkcycHas uinmn
C wm CiHapig - C \ | ’TaHOBAsI KUCIIOTHI.

O-H
\ \
OH O -
H
Honyuyenne

B nabopamopuu xapO0oHOBBIE KUCIOTHI MOKHO TIOTYYUTh U3 X COJIEH, IEHCTBYS
Ha HUX CEpHOM KucnoToi mpu HarpeBanuu, Hanpumep: 2CHsz — COONa + H2SO4
— 2CH3 — COOH + Na:SOq4

B npomvluinennocmu nosy4aroT OKUCICHUEM YIIJIEBOI0OPOIOB,
CIIUPTOB U aJbACTUIOB.
XuMH4yecKue CBOMCTBA
1. U3-3a cMmemieHus 3eKTPOHHOM MIIOTHOCTH OT TUAPOKCUIIbHON Tpymmbl O—H
K CHJIBHO TOJISIpH30BaHHOM KapOoHMIbHOI rpymine C=0 MoneKysl KapOOHOBBIX
KHCIIOT CIIOCOOHBI K deKkTposTrideckoi auccomuanun: R—-COOH — R-COO™ +

H+
Cuna kapOOHOBBIX KMCJIOT B BOJHOM PAaCTBOPE HEBEJIUKA.
2. KapOGoHoBbie KHCIOTBI 00JIaJJal0OT CBOWCTBAMH, XapaKTEPHBIMH  JUJIS

MUHEpaIbHBIX KUCIOT. OHM pearupyrT ¢ aKTUBHBIMH METajUIaMH, OCHOBHBIMU
OKCHUJIaMU, OCHOBAaHUSMH, COJISIMU CJTA0bIX KHCIIOT.

2CH3COOH + Mg — (CH3COO0),Mg + H,

2CH3COOH + CaO — (CH3C0O0),Ca + H,0

H-COOH + NaOH — H-COONa + H,0O

2CH3CH,COOH + Na,CO3; — 2CH;CH,COONa + H,0 + CO,

CH3;CH,COOH + NaHCO3; — CH3CH>,COONa + H,0 + CO»

KapOoHoBbIe KHCIOTHI ci1abee MHOTMX CHJIBHBIX MHHepaidbHbIX Kucior (HCI,
H,SO;s m T1.1.) m mostomy BeITecHsOTCS uMu u3 cojiei: CH3COONa +
H2804(KOHH.) —CH3;COOH + NaHSO,

O6pazoBanue (yHKIIMOHATBHBIX MPOU3BOIHBIX:

Ipy  B3aUMOJCHCTBUU CO CHOUPTaMH (B TMPUCYTCTBUU KOHIICHTPUPOBAHHOM
H,SO4) ob6pasyrorcs crnoxubie 3¢upsl. OOpa3oBaHHE CIOXKHBIX A(DUPOB mpu
B3aMMOJICCTBUM KHUCIOTHl U CIOHPTA B TPUCYTCTBUU MHHEPATBHBIX KHUCJIOT
Hasbmt?eTc;[ peakiuen 3Tepg(1)m<aunn (ester ¢ matmHCKOTO  "3dhUHP").
CHs-C-OH + HO-CH; 55 CHz C-OCH; + H,0

YKCyCHasi  KHMCJIOTa METWJIOBBI  CHOUPT METWIOBBIM  3QUp  YKCYyCHOM
KHCITOTBI
0
O6mas dopmyna cnoxHbix 3¢pupoB R—C-OR’rne R u R' — yrneBomopoansie
paavKabl: B CJIOKHBIX 3pHpax MypaBbUHON KUCIOTHI — hopmuatax —R=H.
OOpaTHOM peakIfeil ABIseTcs TUIPOIN3 (OMBUIEHUE) CI0KHOTO 3dupa:
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=

=

O O

CH3—(|?|,—OCH3 + HO-H ‘:»CHg—tl’,l‘,—OH + CH3;OH. Kak BuaHO, mporecc
aTepuUKAIIUA OOpPaATUMBIH.

b) IpU  BO3JCUCTBUM  BOJOOTHHMAIOIIMX pPEareHTOB B  pe3yJibTaTe
Me>I<M0neKynﬂpﬂoﬁoz[emnpamuun %6p8,3}éIOTCH AHTUPUTTBI

I I I I
CH3-C-OH + HO-C-CH; —CH3-C-O-C-CH3z + H,0

["amorennpoBanue. Ilpyu nelcTBUM TaJOreHOB (B MPUCYTCTBUU KpPACHOIO

dbocdopa) 06paszyroTcs o-rasoreH3aMeneéHHbIe KUCIOTHI:

o

CHs;—CH,—COOH CH-COOH (o -OpOMITPOITHOHOBAS kuciora(2-
—CH3s— OpoMITpoIIaHoOBast KHCJIOTA)) + HBr
I
Br
IIpumenenne

MypaBbuHAasi KHCJOTAa — B MEIWIMHE, B IMYEJIOBOJACTBE, B OPraHUYECKOM
CUHTE3€, MPU IMOIYYECHUU PACTBOPUTEIEH U KOHCEPBAHTOB; B Ka4€CTBE CUIIBHOTO
BOCCTAHOBUTEJIA.
YKcycHasi KHCJIOTAa — B IIMIIEBOM M XUMHYECKOM IPOMBIIUICHHOCTH
(MpOM3BOJCTBO ALIETUIILEIUIIONO3bI, U3 KOTOPOM MOIYyYaloT alleTaTHOE BOJIOKHO,
OpraHUYeCcKOE CTEKJIO, KMHOIUIEHKY; Il CMHTE3a KpacuTeseil, MeIMKaMEHTOB H
CJIOXHBIX 3(PUPOB).
MacassHass KuCJOTa — [ TOJAYYEHUs AapOMaTU3UPYIOUIMX  J100aBOK,
m1acTUu(UKaTopoB U (HIOTOPEAreHTOB.
IIlaBesieBasi KHCJI0TA — B METAUTYPrUYECKON MPOMBINIIEHHOCTH (ylajaeHue
OKaJIMHBI).
CreapunoBast Ci7H3sCOOH u maasmuTtuHOBasi kmucjora CisH3;COOH — B
KAueCTBE IIOBEPXHOCTHO-aKTHBHBIX BEUIECTB, CMa304YHBIX MAaTEpPHAIIOB B
MeTalII000padoTKe.
OneunoBasi kuciaora Ci7H3sCOOH —  duoropeareHT u coOupatenb Mpu
00OTallleHNH PYJ IBETHBIX METAJIIOB.
Bonpocs! 17151 BIBO10B
Hatb onpeseneHue kiaccy BeilecTB "KapOoHOBBIE KUCIOTHI".
VYka3arh Kakue cBOMCTBa KapOOHOBBIX KUCIOT KaK HEOPTAHMYECKUX KHUCIIOT ObLIN
HCCIIeIOBaHbI B JaHHOM pabore.
KonTposbHbIE BONIPOCHI
Ha3zoBuTe Tpu OCHOBHBIX cI0c00a MOMYyYEHUSI YKCYCHOM KHCIIOTHI.
Hcxonss u3 yriepoja, BOJbI, MOKa3aTh BCE BO3MOXKHBIE CIOCOOBI MOJTy4YEHUS

YKCYCHYIO KHCIIOTY
(Yka3aTp yciioBUs TeueHus peakuuii). Ha3BaTh Bce MPOMEKYTOUHBIE BEIIECTBA.
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IIpakTuyeckas padora Ne 15. ZKupsbi

XUPBI O
['naBHOM COCTaBHOM 4acTbIO I
pPAaCTUTENIBHBIX M JKUBOTHBIX JKHPOB CH,-O-C-R
SIBIISIIOTCS CIIOXKHBIC d(PHUPHI TIIHIIEPHHA | O
U BBICIITUX KUPHBIX KHUCJIOT | ]
(TpenenbHBIX — C15H3:COOH CH-O-CR’
nanpbMuTHHOBOW,  C17H3sCOOH  — | O
CTEapUHOBOM; HENpPeIeTbHbBIX | I
C17H33COOH — OJICMHOBOM; CH,-O-CR”
C17H3:COOH — JIMHOJIEBOM;
C17H29COOH — nmuHOIEHOBOM).
dusnyeckue IlepBblii cuHTe3 KMpa ocymectsuil beptio (1854 r.) mpu
cBoiicTBa HarpeBaHUM TIIUIEPUHA U CTEAPUHOBOM KUCIIOTHI:

O O
Kupsl, ] ]
oOpa3oBaHHbIE CH— H C— CHo— C_CH
npeaeIbHBIMU O HO- C17H3s O- 17178
KUCJIOTaMH - O | O
TBEPJBIE BEILIECTBA, | I | I
a HEMpeICTbHBIMA — CH-O H + H O_C— 00— CH_O_ C—Cy7Hs35 +
x)uakue. Bce Kupbl C17H3s5 3H,0
OYEHb IUIOXO | O | O
pPAacTBOPHMEI B BOJE. | I | I

CHy— C- CHyx—
O H HO_ C17H35 O— C_C17H35
TpPUCTCAPHH

XUMHUYECKHUE CBOMCTBA
1 o CHa=OH
FI/I}IpOJ_H/IS o T (IZH—DH + R=COO0OH + R'=COO0H + R"=CQOOH
(ompuIeHHE) B CHrOCR ?nHHu;pOM':
KHACJION WIH B oo tp—
IEJIOYHO |9
cpene, wm O CH~OH
0T Maon (lllH—OH + R-COONa + R=COONa + R"~COONa
JIeUCTBUEM ‘f:ﬁ:‘ weina
dbepMeHTOB:
B menouHoli cpene oOpa3yroTcs MbUIa — COJIM BBICIIMX JKUPHBIX KHCJIOT
(HaTpueBbIC — TBEP/BIE, KaJHEeBbIC — KUJIKHUE).

Bce 3arpsizHeHust TuipooOHbI, BOJIa UX IUIOXO CMA4yMBAaET, MOATOMY CTUpaTh B
qucTOM BOjie MaTodhdeKTUBHO. MoIeKyia KUCIIOTHOTO OCTaTKa COCTOUT M3 JABYX
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yacTel: pagukana R, KOTopslii BeITadkuBaeTcst Bojoi, u rpynmnsl —COO", koTopas
HOJIsIpHA, TUAPO(UIBHA U JIETKO MPHIMIAET K YacTUIAM 3arps3HeHus. B MbUIbHOM
pacTBope BOAA, BHITAJIKUBAs U3 CBOEH Cpebl YIIIeBOAOPOAHbIE PAAUKAIIBl YAAISET
BMecTe ¢ HUMH H Tpynmy —COOQO°, xotopas aacopOupoBaHa Ha IMOBEPXHOCTU
3arps3HAIONICH YacTHIBI, M TEeM CaMbIM 3arpsi3HEHHE YIalseTcsl BMECTE C
KHCJIOTHBIM OCTaTKOM.
OOBIYHOE MBUIO IIJIOXO CTUPAET B )KECTKOI BOJIE M COBCEM HE CTUPAET B MOPCKOM
BOJIC, TaK KaK COJICpIKAIIUEC B HEW MOHBI KAJBIMs W MArHus JalOT C BBICHIAMH
KHCJIOTaMH HepacTBopuMbIe B Boje comu: 2RCOO™ + Ca — (RCOO0O),Cal

B COBPCMCHHBIX MOKOHOIUX CPCACTBAX YaCTO HUCIIOJIB3YIOT HATPUCBLIC COJIU
BBICIIIHNX aJIKI/IJICYJIL(i)OKI/ICJIOT, KOTOPBIC HC CBA3BIBAOTCA HMOHAMH Ca B
HCPaCTBOPUMBIC COJIH.

0
2. l'unpupoBanue (TUAPOTECHU3AINS) ] o

CHz =0 —=C—=Cy7Hz3 CHy = 0 —C = Cq7Has

— mpoliecc MPUCOEANHEHUS BOAOPOJa | o | ;
Il

K OCTaTKaM HEIpEeNIbHBIX KHUCIIOT, CH =0 =C=CypHzs _O12  CH = 0=CCpHas
BXOJISIIMX B cOCTaB kwupa. [Ipu sToMm | 0 Nio | T

CH;-0—C—=Cy7Hy CHy=0=C=Cy7Has
OCTaTKH  HENPEICIbHBIX  KHCIIOT s

TPUCTEADMH

TIEPEXOAT B OCTaTKM MPENEIbHBIX, TPHOnEUH preTeEp
KUTKAC pacTUTEbHBIC KHUPBI
[pEBpAILAIOTC B TBEPJIBIC
(MaprapuH).

3. KonnyecTBEHHOW XapaKTEPUCTUKOW CTENEHH HEHACHIIIEHHOCTH XKUPOB CIIYKHUT
MOJHOE YHCIJIO, IOKA3bIBAKOIIEE CKOJBKO I HOJAa MOXKET INPUCOCAUHUTHCS IO
JIBOMHBIM CBSI3SIM K 100 r JKHpa.
[Ip1 KOHTaKTE ¢ BO3AYyXOM MPOUCXOJIUT IMPOTOPKAHUE KUPOB, B OCHOBE KOTOPOTO
JICKUT OKUCIICHUE IO JIBOWHBIM CBS3sIM (00pa3yroTcsi ajmbAeTUlbl U KUCIOTHI C
KOPOTKOM IIETIbI0) ¥ TUIPOIU3 MO EHCTBUEM MHUKPOOPTaHU3MOB.

KOHTpOJILHBIE BONIPOCHI

1. Kakue peakunsiMy Ha3bIBaIOTCS PEAKIUSIMU OMBUICHUSA ?
2. Yto, Takoe MbILI0?

IIpakTuueckas padora Ne 16. YriieBoabl
[Lman
1. V3yuuTh TeOpETUUECKUIN MaTepual o Teme
2. TlucbMEHHO OTBETHTH HAa BOTIPOCHI
VYrieBoasl - NPUPOIHBIE COCTUHEHHS. SIBISASCH OCHOBHBIM KOMIIOHEHTOM
UM, YTJIEBOABI TOCTABJISIOT OOJBIIYI0 YacTh JHEPTUU, HEOOXOIUMOM s
KU3HENEATeNbHOCTU. HeKOoTophle yTieBOAbl BXOJAT B COCTaB HYKJICHMHOBBIX
KHCIIOT, OCYIIECTBIISIONINX OHOCHHTE3 Oellka ¥ Tmepenady HacIeICTBEHHBIX
IIPU3HAKOB.
VYTIIeBoJbl MIUPOKO PACIPOCTPAHEHBI B MPHUPOAE M WUrparoT OOJBUIYIO pOib B
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OMOJOTUYECKUX TPOIIeCcCax >KUBBIX OPraHU3MOB M 4ejoBeka. K HMUM oTHOCSTCH,
HanpuMep, BUHOTPAIHBIA caxap WU TJIOK03a, CBEKIOBUYHBIN (TPOCTHHKOBBIN)
caxap WJIM caxaposa, Kpaxmal W kierdaTka. Ha3Banue "yrimeBojapl" BO3HHKIIO B
CBSI3M C TEM, YTO XMMHYECKHI COCTaB OOJBIIMHCTBA COSAMHEHUN ATOTO Kiacca
BeIpaxkascs oomei Gopmynon Cn(H20)m. [JdanbHeliee uccieqoBatre yrieBoa0B
MOKa3ajo, YTO TaKoe Ha3BaHWE SBISETCS HETOYHBIM. BO-TIEpBBIX, HaWIEHBI
YIJICBOJIBI, COCTaB KOTOPBIX HE OTBeYaeT 3TOH (opmyie. Bo-BTOPBIX, M3BECTHBI
coenunenus (hopmanbaerua CH0, ykcycnas kucimora CoH403), cocTaB KOTOPBIX
XoTs W cooTBeTcTByeT o6mmeir ¢opmyne Cn(H20)n, HO 10 cBOWCTBaM OHH

OTJINYAIOTCA oT YIJICBOJOB.
er’ICBOI[BI B 3aBUCMMOCTH OT MHX CTPOCHHA MOXKHO IIOAPA3ACINTb Ha
MOHOCaxapu/ihbl, AucCaxapuabl n IoJmmcaxapuabl.

B Mosekynax MoOHOCaxapuIOB MOXET COJACPKAThCS OT YEThIPEX 10 JECITH
aToMOB yriepoja. Ha3BaHus Bcex Tpynil MOHOCAXapuIOB, a TAaKKE Ha3BAHUS
OTZIEJIbHBIX MPEJICTABUTEIECH OKAaHYMBAIOTCA HA - 034. [[03TOMYy B 3aBUCUMOCTH OT
4yuciaa aTOMOB YIJIEpOJa B MOJIEKYJIE MOHOCAXapHibl MOAPA3ACISAIOT HA TETPO3bL,
MIEHTO3bl, TeKCO3bl U T. 1. Hanbonblliee 3HaueHNEe UMEIOT T€KCO3bI U IEHTO3HI.

Knaccuduxkanus yrieBogos

[IpocTeie CrnoxxHble (nodgepearomcs 2uopou3y)

(He noosepearomcs 2uOpoU3y)

Monocaxapuasl Onurocaxapunsl (qucaxapuasl) | [lonucaxapuasl
['mokeza CeH1206 Caxaposa (nucaxapun) Kpaxmain (C¢H100s)n
CDpyKT03a C6H1206 C12H22011 HCJ’IHIOJ'IO&‘(I (C6H1005)n
Pubo3za C5H1005

I'moko3za CgHi120s, xXuMUYECKOE CTPOCHHE TIIIOKO3bI MOXHO BBIPA3UTh
dbopmyoii:

CH,OH-CHOH-CHOH-CHOH-CHOH-COH

BeiBoa: TIHOKO3a - MHOrOATrOMHBIA anbAerupocnuprt. M3omep TIOKO3BI -

bpykTo3a - KETOHOCIHPT.
B BomHOM pacTBOpe TJIIOKO3bI HAXOMATCS B JIMHAMHYECKOM PaBHOBECHUU TPH
HU30MEpHbIC bopMmBI: a-popma, anbAeTUaHas u B-popma.

K mucaxapupgam oTHOcATCS: caxapo3a (caxap), ManbTO3a, JIakTo3a. Bce oHM
UMEIOT MoJieKyJIapHYto popmyiy Ci12H20011. HacTo cBeeHust 0 CTpOSHUU BEIIECTB
MO>KHO MOJyYUTh MYTEM PACILEIIEHUS - THAPOJIN3a MOJIEKYJI. AHAJIN3 MPOIYKTOB
THJIPOJIN3a MO3BOJSIET OOHAPYXUTh QPYKTO3y U IIIOK03y. (Mosekysbl caxaposbl
COCTOSIT u3 OCTaTKOB 0-TJTFOKO3bI u B-bpyxTo36I).

Kpaxman - nonucaxapuz. 910 6enblii aMOp(HBIN MOPOIIOK, HE PACTBOPUMBIN B
Boze. B ropsueli Boje kpaxmanpHble 3€pHa HaOyXarT U 00pa3yroT KOJUIOMIHBIN
pacTBOp, Ha3bIBa€MbI KpaxXMaJbHBIM KieucTepoM. Kpaxmam - mnpupogHoe
BBICOKOMOJIEKYIsipHOe coenuHenne, ¢opmyna (CeHioOs)n (N - oT HeckombKHX
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COTEH 10 HECKONbKMX Thicad). O CTPOEHMHM Kpaxmaja MOXHO CYAUTH IIO
IPOLYKTaM €ro THAPONIU3a. I Maponn3 0OBIYHO IIPOXOMUT IIOCTENEHHO: B HAYAJE
00pa3yroTCs HPOAYKTHI C MEHBLIEH MOJEKYJIIPHOM Maccod, 4eM Kpaxmal, -
JNEKCTPHMHBI, 3aTeM [ucaxapu] - MalbTo3a M, HaKOHel, Imokosa. Cxema
TUIPOJIN3A:

(CsH100s)n — (CsH1005)nx — C12H22011 — CeH120s.

VCTaHOBJIEHO, YTO B pe3ylbTaTe IMAPONIM3a Kpaxmajia o0pasyeTcsi O-IIFOKO3a.
OTCI0[1a BBIBOJ: MaKpPOMOJIEKYJIbI KpaxMala COCTOAT U3 OCTATKOB 0O, - TIIFOKO3BL
(Ilpy HENONHOM TUAPOIM3E IOJYy4AE€TCI CMECh HEKCTPMHOB U TIIIOKO3BI,
Ha3bIBacMasl MaTOKOM).

OT1BeTbTE HA BOIIPOCHI:

1. Vkazarh kakue (yHKIIMOHAJIBHBIE TPYMNIBI HMMEET TJII0K03a, U KaKue
CBOMCTBA MPOSIBIISICT?
2. Kakue BakHBIE XMMHYECKHE CBOMCTBAa Kpaxmajga ObUIM OTPaXCHbI B
MIPOBEICHHBIX PEAKIUAX?

3.Kakue BelecTBa OTHOCITCS K YIJIEBOJAM, M MOYEeMYy UM OBLIO JJaHO TaKoe
Ha3BaHHE?

4, Kakue XuUMHYECKHE CBOWCTBAa IS TJIFOKO3bI W TJIUIEPHUHA SBISIOTCS
OoOlIMMHM, W 4YE€M OTU BEIEeCTBAa OTIMYAlOTCs Jpyr oT Apyra? Hanumure
ypaBHEHHUS COOTBETCTBYIOIIHNX peaKIui.
5. CocTaBUTh ypaBHEHHs PEaKIMil MPHU MOMOIIU, KOTOPBIX Caxapo3y MOKHO
MPEBPATUTH B ATAHOIL.

IIpakTnuyeckas padora Ne 17. beaku
AMMHOKHCJIOTBI

AMUHOKHCIIOTAMU 0 o
Ha3bIBAOTCS kapoonoBsie CH3;—CH-COOH []- aMmuHOTIpONTMOHOBAS KHUCIOTA
KHUCJIOTHI, B YIJIEBOJOPOJIHOM I
paaukaie KOTOPbIX OJIMH WJIA NH-
HECKOJIbKO aTOMOB BOJOpOJa
3aMelIeHbl AMUHOTPYIIIaMH.

B 3aBUCUMOCTU OT
B3aMMHOTO  PACHOJIOKEHUS
KapOOKCHUITLHOM u
AMUHOTPYII pa3jinyarT [J-,

[1-, [J- 1 T.. aMMHOKHCIOTBI.

H>N-CH-COOH
I
R

Yaiue BCETO TEPMUH
"aMUHOKHUCIIOTA" MPUMEHSIOT
IS 0003HaYEeHUS
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KapOOHOBBIX KHCJIOT,

aMUHOTPYIIIa KOTOPBIX
HaxoauTcs B []- MONOKEHHH,
T.e. Aus [J- aMHUHOKHCIIOT.
OO61yo bopmymy -
aMUHOKHUCJIOT MOYHO
MPEACTAaBUTH CHEAYIOIIUM
oOpazom:
Tabaunua. Baxueimue o- | [Tosryyenue
AMHMHOKHUCJIOTHI, 1) BaxHeHmmi MCTOYHUK aMHHOKHUCIOT —

BXOAIIHE B COCTAB 0€JIKOB.
*Hezamenumole o- AMUHOKUC/IOM bl

IPUPOJIHBIE OCNKH, TPH THUIPOJIU3E KOTOPHIX
oOpa3zyrorcs cMecH O- AMHHOKMCIIOT.

a3JIeIecHHe ITOH CMECH — JIOBOJIBHO CIIOJKHAS
ajiada, OJJHaKO MO0 OOBIKHOBCHHIO OJHA WJIH JBE
IMUHOKHUCJIOTBI 00pa3yroTcsi B 3HAYUTEIHHO
DOJIBIIINX KOJMYECTBAX, YeM BCE JIPYTHE, M HUX
/TAETCs BBIICTUTH IOCTATOYHO TPOCTO.

2) Cunre3 AMUHOKHCIIOT u3
'aIOTCHO3aMEIICHHBIX ~ KHCIOT  JCHCTBHEM
IMMHUaKa

)  MukpobOuonorndeckuii cuHte3. M3BecTHBI

MHUKPOOPTIaHU3MEI, KOTOPbIC B mponecce

KU3HENEATEIBHOCTU POAYLHUPYIOT -

AMHUHOKHCJIOTHI OEJIKOB.

(dDuznyeckue CBONCTBA

AMHUHOKHCITOTBI MPEJICTABISIIOT coboit
KpPUCTAJUIMYECKHUE BEIIECTBA C BHICOKUMU (BBIIIIE
250°C) TemmepaTypaMu IUIaBJICHHS, KOTOPbIE

MaJlo OTJIMYAarOTCs y HMHAWBUAYAJIbHBIX
\IMHMHOKHCJIOT n IIO3TOMY HCXAapPaKTCPHBI.

1lmaBneHue COIIPOBOKIAACTCA Pa3JI0KECHHUEM

BELIECTBA. AMUHOKHUCIIOTHI XOPOIIO PACTBOPUMBI

BOAC W HCPACTBOPUMBI B OPraHHMYCCKUX
DACTBOPHUTCIIAX, 2 (S OHH ITOXO0XXH Ha

JE€OPraHUYECKUE COE€IUHECHHUS. Muorue
AMUHOKHUCJIOTHI 00JIaJIat0T CIaJAKUM BKYCOM.
XNMHYEeCKHEe CBOHMCTBA

1) Hexkortopeie cBoiicTBa aMHUHOKHCIIOT, B
YACTHOCTH BBICOKAsl TEMIEparypa IUIABJICHUS,

DOBSACHSAETCS CBOEOOpPA3HbIM HX CTPOCHHUEM.

Cokpa
IIEHH
oe
AMMHOKHCIIO |(Tpex Crpsome [
Ta OyKBe
HHOE)
Ha3Ba
HUE
AnudaTtuyeckue

[mmu Gly |H-

AJlaHUH Ala |CHs—

Bamun* Val |(CHs;),CH-

Jlewnmu™ Leu |[(CH3),CH-CH,—
CH;—CH>CH-

Wzoneniun* |lle |

CHs
Conepxanue OHE-
rpyniy

CepuH Ser |HO—CH,—

Tpeonun™ Thr |CH3;—CH(OH)-
Conepxammue COOH-
rpynity

aAﬂCHapal“I/IHOB Asp |HOOC-CH, ;

L ITANHHORA Gy |HOOC-CH,-CH,-
Conepxamue NH,COR-
Ipyniy

Acnaparut \Asn NH,CO-CH,—

KuciotHast (—COOH) wu  ocHoBHas (—NH,)

I'PYIIbI B MOJIEKYJIE AMHUHOKHCJIOTBI
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['myramun ’Gln NH,CO-CH,-CH,— | B3auMoaelcTBYIOT Apyr ¢ JpyromM, oOpasys
Conepxanue NH| BHyTpeHHue conu  (OUMONSPHBIE  HOHBI).
rpynmny Hanpuwmep, mis rmuunna

JInzun™ Lys |NH>—(CHj)s—CHo— H:N-CH,-COOH S
NHQ—C—NH—(CHz)z— HsN*-CH,-COO-

CHo— FUU
ApruHuH Arg | 2) BcaenctBue — HamwuuMs B MOJIGKYJax
NH aMMHOKHCJIOT (GYHKITMOHATBHBIX rpynn
Cepyco JIepIKanue KHCJIOTHOIO MW  OCHOBHOI'O XapakKTcpa O-

[lncrenn Cys |HS-CH,- AMUHOKHCIIOTHl  SBJISIFOTCS  aM(OTEPHBIMU

Mernorun* |Met |[CH3;—-S-CH,-CH— COCIMHEHUSAMHU, T.€. OHU 00pa3yloT COJIU Kak C
ApOMaTHIECKHE KMCJIOTaMH, TaK U CO IIEJI0YaMH.

Ddeunnanauu | Phe @ —CHo— 3) o- AMHHOKHUCIOTHI BCTYNAlOT JpYyr C

q* IpyrOM B  PEaKkUUI0  IOJIMKOHJEHCAIUH,

IPUBOJASA K aMuaaMm KUCIOT. IIpoaykTel Takou

Tuposun Tyr HO—@— CH;z - KOHJICHCAllMM Ha3bIBatOTCA nentugamu. [lpu
I eTeponHKIHIecKIe B3aUMOJICHUCTBUU IBYX AMHUHOKHCJIOT

Tpurrrodau* |Trp (lin— oOpa3yeTcst AUMEHTHUI:

o
|
N H
'uctuaun His ,
: {} CH, —
|
H
NmuHokuciora

[Iponuu Pro [({ M COOH

|
H

HMentuawl. beaku
HenTuabl U 0eJIKM MPEICTABISIIOT COOOM BBHICOKOMOJIEKYIISIPHBIE OPTraHUYECKUE
COEQUHEHUS, IIOCTPOCHHBIE U3 OCTATKOB O- aMHUHOKHCIJIOT, COCIMHEHHBIX MEXIY
co00¥ MENTUAHBIMU CBSI3SIMH.

Hu onuH 13 M3BECTHBIX HaM KMBBIX OPTAaHU3MOB HE 00X0aUTCS 0e3 OENKOB.
benku ciaykaT NMUTaTeNbHBIMU BEIIECTBAMH, OHU PETYIHPYIOT OOMEH BEIIECTB,
UCIIOJIHSIST pOJib (DEPMEHTOB — KaTaM3aTOPOB OOMEHA BEIIECTB, CIOCOOCTBYIOT
IIEPEHOCY KUCIIOPOAa MO BCEMY OPraHU3My M €ro MOTJIOIIEHHIO, UTPAIOT BAXKHYIO
poJib B PYHKITMOHUPOBAHUN HEPBHOMN CUCTEMBI, SBJISIFOTCS MEXaHUYECKONW OCHOBOM
MBIIIIEYHOTO COKpAIIICHUS, YYaCTBYIOT B Mepeaade reHeTHYecKor mHpopManuu u
T.1. Kak BumHO, QpyHKIMM O€IKOB B MPUPOJE YHUBEpCAlIbHBI. belku BXomar B
COCTaB MO3ra, BHYTPEHHUX OPraHoOB, KOCTEH, KOXH, BOJOCSIHOTO MOKPOBA U T...
OCHOBHBIM HMCTOYHHUKOM O- AaMUHOKHUCIOT JJIsi >KMBOIO OpraHU3Ma CIIyXkaT
nuuieBble O€JIKH, KOTOpble B pe3yibTaTe (PEpMEHTATUBHOTO THAPOIH3a B
KEITyIOYHO-KUILIEYHOM  TpakTe€ JalT O- AaAMUHOKHCIOTBL. MHorue o-
AMUHOKHWCJIOTHl CHHTE3UPYIOTCS B OpPraHM3MeE, a HEKOTOphIE HEOOXOIUMBIC IS
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CHUHTe3a OEJIKOB - aMUHOKHUCJIOTHI HE CHHTE3UPYIOTCS B OpPraHU3ME U JOJIKHBI
MOCTynaTh W3BHE. Takue aMHUHOKHCIOTHI Ha3bIBAIOTCA He3aMeHUMbIMU. K HuMm
OTHOCSTCS BaJIMH, JICUIIH, TPDEOHUH, METUOHUH, Tpuntodan u ap. [Ipu HekoTOphIX
3a00JIeBaHUSAX YEJIOBEKA MepEeUeHb HE3aMEHUMbIX aMUHOKHUCIIOT PaCIIUPSETCS.

[lentuapl U O€NKKU Pa3IMYAIOT B 3aBUCUMOCTH OT BEJIMYUHBI MOJIEKYJISIPHOM
Macchbl. YCIOBHO CYMTAalOT, 4YTO NENTHUIBI coaepKar B Moiekyine npo 100
(cooTBeTcTBYeT MOJEKysipHOit Macce 1m0 10000), a Oenku - cBoime 100
AMUHOKHCJIOTHBIX OCTAaTKOB (MoJiekyisipHas Macca oT 10000 mo HECKOJIbKHX
MUWUTHOHOB). Ilpy 3TOM B menTuax pas3iuyaroT OJUMIONENTH[IbI, COACpPMAIIUE B
uenu He Oonee 10 aMHUHOKHCIIOTHBIX OCTATKOB, W MOJIMIIENITH/bI, COAECPHKAIINE 10
100 aMMHOKMCIIOTHBIX OCTaTKOB.

llepsuunas cmpykmypa benka - ’\N\ M C/ ,,»‘:.. (\:\\
cienupuyeckas aMHHOKHCJIOTHAsT /c T’ \ﬁ/ \'/g’
MIOCJIENOBATEIIBHOCTD, T.C. MOPSAAOK YE€pPEAOBAHUS O- Ak o AR
AMHUHOKHCJIOTHBIX OCTaTKOB B  MOJIMIENTUIHOU

OCIIN.

Bmopuunaa cmpykmypa 6enka - koH(popMaIus MOJIUNEOTUAHON 1IETH, T.€.
CIoco0 CKpy4YMBaHUs IIEMH B MIPOCTPAHCTBE 32 CUET BOJOPOJHBIX CBSI3€H MEXIY
rpynnamu NH u CO. OnHa u3 Mojieneit BTOpUYHOU CTPYKTYPhI — CIIUPab.

Tpemuunaa cmpykmypa Oenxa - TpexMepHas KOHPUTYpalus 3aKpydeHHOU
CIHMpaJIH B MPOCTPAHCTBE, 0Opa30BaHHAS 32 CUET AUCYIb(PHUIHBIX MOCTUKOB —S—S—
MEXIy MUCTEMHOBBIMU OCTaTKaMU Y MOHHBIX B3aUMOICHCTBUH.

Yemeepmuunas cmpykmypa Oenxka - CTPYKTypa, oOpasyromascs 3a CYeT
B3aMMOJICUCTBUS MEXKIY pa3HbIMH TOJHMICITHIHBIMU IeNsaIMU. YeTBepTUIHAS
CTPYKTypa XapaKkTepHa JIHIIb I HEKOTOPBIX OEJIKOB, HAIPUMEP TeMOTJIOONHA.

XuMu4ecKkue cBoicTBa
1)  Jlenatypamnms. YTpara O€JIKOM NPUPOJHONW (HATUBHOW) KOH(pOpMAIINH,
COTPOBOXK/IAIOIIIASICST OOBIYHO TIOTEPEN ero OMOIOTHYECKON (DYHKIINH, HA3bIBACTCS
oenamypayueu. C TOUYKH 3pEHUS CTPYKTYPHI O€JIKa — 3TO pa3pylIeHHUEe BTOPUIHON
U TPETUYHOU CTPYKTYp Oeyika, 00yCIOBIIEHHOE BO3JCHCTBHUEM KHUCIOT, IIEJIOYEH,
HarpeBaHus, paguanuu u T.0. [lepBuyHas cTpykTrypa Oenka mpu JeHATypaluu
coxpansiercsi. JleHarypamuss MoxkeT ObITh 0OpaTuMoOil (Tak Ha3bIBacMas,
peHarypanus) u HeoOpatumoi. I[lpumep HeoOpaTumoil JeHATypaluu MOpU
TEIJIOBOM BO3JICCTBUU — CBEPTHIBAHNE SUYHOTO aTbOyMUHA TIPH BapKe SHII.
2)  T'maponu3 OenKOB — pas3pyllIeHUE IEPBUYHON CTPYKTYyphl Oeika Ioj
JEUCTBUEM KHCIIOT, Leioued win (pepMeHTOB, NMpuBojsiee K oOpazoBanuio [J-
AMUHOKHCIIOT, U3 KOTOPBIX OH OBIJ COCTABJICH.
3) KadecTBeHHBIC peakIiu Ha OCIKH:
a) buyperoBas peakims — (GHOJIETOBOE OKpalIMBaHWE TPU JACUCTBUH COJIEi
Menu (I1) B menounom pactBope. Takyro peakiuio [al0T BCE€ COCAUHEHUS,
CoJep KaIIye MEeNTUAHYIO CBA3b.
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b)  KcanTomporenHoBas peakius — MOSBICHHE KEITOrO OKPAIIMBAaHHUS TPU
JIEUCTBUU KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI Ha OEJIKH, COJIepKalllie OCTaTKU
apOMaTUYECKUX aMUHOKUCIOT ((heHn1aJaHuHa, TUPO3UHA).

OTBeThTE HA BOMPOCHI 110 U3YYECHHOW TEME:
1. Uto Takoe aeHarypauus’?
2. YKazaTh yCJIOBUS JACHATypaIluu OCIIKOBBIX MOJICKY!L.

IIpumepHbIi BADHAHT KOHTPOJIBHOI0 TeCTHPOBaHMe M0 TeMe «Oprannyeckas
XUMHS»

Bapuanr 1
1. Kaxkue xmaccbl COSIMHEHHI OTHOCSTCS K TIPEICIbHBIM YTIIEBOJOpOAaM?
A) anKeHsbI
b) ankanbl
B) ankaguenb
') muKI0aIKaHbI
J1) anKuHbBI
2. Hanucath NpOAYyKTHI B CIEAYIOIUX PEAKLIUAX:
A) C,Hg+Br,=HBr+...
b) CH3;COOH+C,Hs0H=H,0+...
B) CsHsOH+3Br,=3HBr+...
3. Hamumure ¢popmyny 6yTriaoBoro a¢upa yKCyCHOH (3TaHOBOW) KUCITOTHI.
4. Pemmmte 3agauy: Ckonbko 92% pacTBopa YKCYCHOM KHCIOTHI MOTpeOyeTcs
JUTsl Toay4deHus 4,4 © METHUII0OBOTO 3(hHUpa YKCYCHOU KHCIIOTHI.
5. Kakoii kmacc OpraHMYeCKHX COCIWHEHWH SBISETCS MPOU3BOIHBIMH

aMMHaka?
A) yrieBonbl
B) xxupsi
B) aMHUHOKHCITOTBI
I') amuHBI
) ciupThl
6. YCTaHOBUTH COOTBETCTBHE «BH]I YTICBOJOB — IIPEICTABUTEIIbY
Bun yrineBopna IIpencraBurens JAHHOTO BHUJA
YTJIEBOJIOB
1. TlpocToii yrneBoj A) copbur
2. ClOXHBIN YIIeBOJ b) rimoko3a
3. Beicmmii yrieon B) dpyxroza
4. He sBnsiercst yrieBogom I') caxapo3sa
J1) rmunepun
E) xpaxman
K) nemnronosa
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7. Hamucate dhopMyny muMeTHIaMUHA M OTBETUTH HA BOMPOC, KAKUM aMHUHOM
OH SIBJISICTCS: TICPBUYHBIM, BTOPHYHBIM WIIA TPETUIHBIM?
8. U3 uero cocrosar 6enku?

A) U3 aMUHOKHCIIOT

b) u3 cnoxxHbIX 2GUpoB
B) 13 mepBHUYHBIX aMHHOB
') ¥3 BTOpUYHBIX aMHUHOB
J1) U3 TpEeTUYHBIX aMUHOB

9. HanummmTe peakiuio ropeHus dTaHa. Y paBHIITE ee.
10. Beibepute TUTIBI CBSI3€H, XapaKTEPHbBIC I OCITKOBBIX MOJIEKYJI:

A) nucynb(duIHbIE MOCTUKHU
b) BoziopoiHbIE CBSI3U

B) meTtammueckas cBsizb

I') menTuaHas CBA3b

J1) noHHas cBs3b

11. TToctpoiite nzomepsl coctaBa CsHia,
12.Br16epute roMonoru 3-MeTHITeKCeHa-2:

A) yKcycHasi KUCTIOTa
b) nenten-1
B) 3-metunmnenTun-2
') rekcanaib
J1) METHIIOBBII 2(UP TEKCAHOBOW KUCIIOTHI
13.HanummmTe nonycTpyKTypHbIe (HOPMYIIBI CIEAYIOIINX BEIIECTB:
A) 3-3TunrenteHa-2
b) 2,2-numeTtunnponanon-1
B) 4-MeTun-2-nponuianeHTaHOBas KUCIOTa

') 3-3Tunbyrananisb
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14. BeibepuTe BEIeCTBO C CaMOM BBICOKOM TEMIIEpaTypOil IJIaBICHUS:

A) Ci7Hzy

b) C27Hs4

B) CisHs2

I') Cs7Hzs

J1) Cs7Hz4

15. BriOepute popMyiy TPEXaTOMHOTO CIUPTA:
A) C3HgO3

b) CsHs03

B) C3HgO3

I') CsHgO

J1) C3HgOs3

16. Hannmmmre peakunio METHIIOBOTO CIIUPTA C TUAPOKCHIOM HATPHS.
17. Beibepure OTINYMS KETOHOB OT aJbJCTUJIOB:
A) Majo pacTBOpUMBI B BOJIE

b) umerot B coctaBe KapOOHWIBHYIO TPYIIITY

B) umeroT cBoOOAHBIN BOJOPOA

') uMeroT KapOOKCHIIBHYIO TPYIITY

J1) umeroT aBa KapOoHuUIa
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