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OnemeHTbl coaepXaHusi, NpoBepsieMble B 3agaHnsAX bnoka
«OpraHunyeckas XumMmns» (CM. kKogmudukaTop):

OPI'TAHUYECKAS XUMHS

3.1 Teopus crpoeHMs oOpraHMYecKUX COEJUHEHHUN. TOMOJIOTHS M
M30MepUs (CTPYKTYpHas W NPOCTPAHCTBEHHadA). BzauMHoe BiIMsSHUE
aATOMOB B MOJIEKYJIaxX

32 Tunbl cBa3el B MosieKyJlaX OpraHM4ecKuX BelecTB. | nOpuauzanus
aTOMHBIX opOuTtaleil yriaepoja. Pagukan. OyHKIMoHaNbHAd rpyIna
33 Knaccudukanus ~ opranddyeckux  BemecTB.  HomeHkIaTypa
OpraHMYecKHMX BeLeCTB (TpUBHAIbLHAS U MEXKITYHAPOAHASA)

34 XapakTepHble XHMHUECKHUE CBOMCTBAa YIJIEBOJOPOJOB. aKaHOB,
IIUKJIOAIKAHOB, aJKeHOB, JUEHOB, AaJKHMHOB, ApPOMATHUYECKHX
VIJ1eBOAOPOAOB (0eH30/1a H TOMOJIOT0B 0€H30/1a, CTHPOJIA)

35 XapakTepHble XUMUUECKHE CBOMCTBA IpejeIbHbIX OJIHOATOMHBIX H
MHOI'0ATOMHBIX CIIHPTOB, (peHOIa

3.6 XapakTepHble XMMHUYECKHE CBOHCTBA allbJeruioB, KapOOHOBBIX
KHCJIOT, CJIOKHBIX () HPOB

3.7 XapakrepHble XUMHYECKHe CBOMCTBA a30TCOACPKAIINX
OpraHMYeCKMX COCTUHEHUI: aMMHOB U aMMHOKMCJIOT.

Baxneiimnye crnocoObl MOTyYeHUS] AMUHOB ¥ aMMHOKHUCIIOT

3.8 buonormyeckn BakHbe BelleCTBA: JKUPbL, OCJKH, YIJIEBOJIbI
(MOHOCaXapyJIbl, AUCaXapubl, NOJIMcaXapubl)

39 B3auMOCBA3b OpraHNUeCcKUX COCTMHEHUN.




CTaTncTuKa BbINOSIHEHNSA YyYallMMNCA 3agaHum bnoka
«OpraHu4yeckast XuMmnsa »

B 2018 .
1 4acTb
pPaboThI
Ne 3ananms 11 12 13 14 15 18 16 17

CpeAHUMN NPOLEHT

e, 61,7 56,2 57,7 56,9 47 56,4 48,7 486

roaoy

Ne 3apaHus 33 35
2 YaCTb CpenHunn npoLeHT
paboThl BbINONHEHUS 41,1 25,7

3apaHum B 2018 roay



Xapakrepuctuka bnoka «OpraHmnyeckas XMumMms »
Hacmb 1. 3ad0aHus 6a308020 ypo8Hs crioxkHocmu. 3adaHus 11-15 u 18

3adaHue 11 -61,7 %
Knaccudukaumusa opraHnyeckux BewecTts. HoMeHknaTypa opraHM4ecKkux BewecTB (TpuBmuanbHas u

MeXxayHapoaHas)
YCTaHOBUTE COOTBETCTBHE MEXKIY HA3BAHUEM BEINECTBA M KIACCOM/TPYNION

OPTaHMYECKUX COEIMHEHUU, K KOTOPOMY(-OM) OHO NPHHALJICKHT. K KaKIOU
no3unuy, 0003HAYEHHOW OYKBOHM, NOAOEPHUTE COOTBETCTBYHOLIYIO IO3HILIHED,

0003HaYCHHYI0 U POTA.
HA3BAHHME BEIIECTBA KITACC/TPYIIIA OPT AHUYECKHX
COEJIMHEHUI
A) amaHuH 1) yIIeBOaOpOIBI
b) tonyon 2) CIHUPTHI
B) crupon 3) AMHMHOKHCIIOTBI

4) (eHoBI

3anunmre B Ta0auIy BEIOpaHHBIC HU(PBI IO COOTBETCTBYFOIMMH Oy KBAMHL.

A|b|B
OrTser: 36%




3adaHue
12
(56,2 %)

I3 1ipeiokeHHOro IiepeyuHs BBIOCPUTE JBa BEIIECTBA, B MOJEKYIAX KOTOPBIX
TOJILKO OJJUH aTOM VIJIEPOia HAXOJUTCS B COCTOSHUU Sp2-TUOPUIU3ALIUHN.

1) CH{)_:CH—CHj,
2) CH=CH-COOH
3) HCOOH

4) CeHs-CHO

5) CH;-CH,-CHO

24,8 %

M3 npemiokeHHOro MepedyHs BbIOEPHUTE [BA BEIIECTBA, KOTOPBIC SBIIAIOTCS
H30MEPaMHU METHIITPOIHIIOBOTO A(prpa.

1) METWIITHIIOBBIN 3(up
2) TPOIMIOBBIHA CIIUPT

V 3) IMITHIOBBIN 3D 38,8 %

4) METHNOBBIN 3UpP NPONAHOBOMN KHCIOTHI

V' 5) 2-MerunmponaHon-2

13 mpensosKeHHOTO TEPEYHS BHIOEPUTE [Ba BEIIECTBA, KOTOPHIC SBIITFOTCS
HU30MEpPaMHU OyTaHAIS.

1) Oyranguon-1,2

2) OytaHOI-1

3) OyTaHOH

4) METHIPOTIAHOBAS KHUCIIOTA 74,7 %
5) METHIIPOIIAHATD

3anumnmre B 1MoJie 0TBETa HOMEPA BEIOPAHHBIX BEIIECTB.



3adaHue 14 - 56,9 %

XapakTepHble XMMU4yeckmne CBOMCTBa NnpeaenbHbIX OA4HOATOMHbLIX U MHOFOaTOMHbIX CIUPTOB,
cdeHonNa.

XapakTepHble XMMNn4yeckmne CBOMCTBA anbAeruaos, npeaesibHbIX KAPOOHOBbLIX KUCSIOT, CNOXHbIX
achupos.

OcHoBHbIe cnocobbl NoNy4YeHUs KUCnopoacoaepxalmx opraHn4eCKux coeamHeHuu (B

na610pamﬁpmu)>ro TiepeyHs BhIOEpUTE CXEMBbI JBYX peaklldid, B pe3yibTare
KOTOPBIX 00pa3yIoTCs CIOXKHbIE 3PUPDI.

CHy=CH
OH OH

e
2) H-¢__ + @0H—>
H
3) ©0H3+HN03—> 18,6 %

CHyCH-CH, o
OH OH OH &

.0
Vi) @cr + CH;OH—>
OH

3anummre B MOJIC OTBETA HOMEpa BbI6paHHbIX CXCM.

1) 2 Cu(OH), —»

vV 4

OrTBeT:




3adaHue 15-47 %

XapakTepHble XMMU4YeCKMe CBOMCTBA a30TCoAepKalmnMx opraHu4eCKMx coeanHeHUN: aMUHOB U
aMWUHOKUCIIOT.

Buonornyeckn BaxHble BelleCcTBa: XUpbl, yrrneBoabl (MOHOcaxapuabl, Aucaxapuabl, nonncaxapuabl),

oenku

W3 mpeUtoKeHHOT O NIepeyHs BEIOEpHTe J1Ba BEIECTBA, KOTOPHIE 00pa3yIoTCs IpH
xuciotHoM ruporze (HCI) sxupa, popmyma koToporo

(0]
CHy-0—C—Cy7H;;3
0
CH—O0—C—C;H;;
2
CH,-0—C—C7H;; 21 %
1) C7sHs:-CHO
2) Ci7H3-CHCL
3) CH;—CH—CH ELULY
! Hz T H2 B mipeuio;keHHOTO TIEpEUHsT BEIOEPUTE J[Ba BEIIECTBA, KOTOPHIE IIOBEPratorcs
TWIPOJIA3Y.
4) CHy—CH—CH,
505G )
2) TpHcTeapar IiMIeprHA
5) Ci7H;-COOH 3; ;meKOBEIl) "

3armmmire B IIOJE O :
TBETa HOMEPA BHIOPAHHBIX BEIIIECTB 4) LEUIoIo3a

Otser: 5) ¢pyxroza 22,7 %




13 npeanoskeHHOTO TIEPEUHA BHIOEPUTE 1BA BELICCTBA, KOTOPHIC 00Pa3yOTCA MpH
TUIPONHM3E 3TUIOBOTO 3(upa 2-aMHHONPOIIAHOBOM KHCNOTHI, €CAM TUAPO.M3
NPOTEKACT B IPUCY TCTBUU COJLTHO M KHCIOTHI. 26,7 %

i
1) NH;—CH—CH;Cl
2) CH;CH:CI

G
3) NH;—CH—COOH
4) CH,CH:OH

ot

5) CI'NH;-CH—COOH

M3 mpeanokeHHOro MepeduHs BBIOEPHUTE JBa BENIECTBA, KAKAOE M3 KOTOPBIX
BCTYIIAET B PEAKIIMIO C aMUHOKUCIIOTOH, (hopMy1a KOTOpOid

G
CH3—CH—CH2—(I3H-COOH 61,1 %
NH,

1) Tomyon

2) METaHON

3) HUTpar Kaus

4) ctupon

5) TUAPOKCHA Kbl



3adaHue 18 -56,4 %
B3anmocBa3b yrneBooopoAaoB, KUCIoOpoAcoAepXalimMx UM asoTcodeplKalmx opraHuyeckKux
coeANHEeHUM

3amana cxeMa IMPEeBPAICHNH BEIECTB:

X — Y — cTeapuHOBAs KUCJIOTa
Omnpenenute, Kakve 13 yKa3aHHBIX BEIIECTB SBJIAIOTCS BEIIECTBAMU X U Y.

1) omenHOBad KMCIIOTA

2) TaIbMHUTAT HATPHUA

3) TPUIATBMUTAT IITHLEPUHA
4) nanbMUTHHOBAA KMCIOTA
5) TPHOJIEAT rIULEPHUHA

29,6 %

3agana cxeMa MPEBPAIICHUH BEIIECTB!

7 KMnO,, H,0, 0"C

X 2 5 stunen > Y

OrnpeaeauTe, KaKue U3 YKa3aHHBIX BEINCCTB SIBISFOTCS BEIICCTBAMHU X U Y .

1) xnopataH

2) 1,1-mubpomsTan
3) 1,2-gubpomaTan
4) 3THUICHIUKOIb
5) d3TaHoI

3amumure B TaOIHIy HOMEpPA BBIOPAHHBIX BCIICCTB TOM COOTBCTCTBYIOIUMH
OyKBamHu.



3adaHue 16 — 48,7 %
XapaKTepHble XMMMYEeCKHe CBOMCTBA Yr/1€eBOAOPOAOB: a/IKaHOB, LMK/0a/IKaHOB, a/IKEHOB, AMEHOB, aJIKUHOB,
apoOMaTUYEeCKHUX Yr/1eBoAOpOA0B (6eH301a M TOMOJI0roB 6eH30/1a, cTuposa). MoHHbIU (NpaBuio B.B. MapKoBHMKOBA)
U paAuKa/JibHbIU ME@XaHU3Mbl peakuui B OpraHU4eCKom XMMHH

YCTaHOBHTE COOTBETCTBHE MEXK/JY HCXOJHBIM BEIIECTBOM H IIPOJYKTOM €TI0
B3aHMO/ICHCTBHA ¢ pacTBOPOM OpoMa IIPH OOBIYHBIX YCIOBHAX: K KaXK/OH O3 HIHH,
0003HaueHHOH OYKBOH, MOAOEPHTE COOTBETCTRYIONIYIO MO3HIHIO, 0003 HAUSHHYIO

Hppoii.
NCXOJHOE BEHIECTBO TIPOJIYKT B3AMMOJIEUC TRUA
A) OyTHH-2 Br Br
B) muBMHHI 1) CH7y C—C-CH;
B) cmpoin Br Br
I') Oyren-2 Br
CH-CH,
2)
CH;CH,
Br Br 354 %
3)
Br
4) CH; CH-CH-CH,
Br Br Br Br

]I3r ]lBr

CH-CH,
5)

6) CHyCH-CH-CH;
Br Br



YCTaHOBUTE COOTBETCTBHE MEXK/Y CXEMOM PEaKIMU U OPraHUYECKUM BEIIECTBOM,
IIPEUMYIIIECTBEHHO OOpa3yIoOIMMCI B DTOM PEaKIMU: K KKIOM TIO3UIIMH,
0003HaUEHHO 1 OYKBOM, ITOA0EPUTE COOTBETCTBYIOILYIO ITO3UIHIO, 0003HAUEHHYIO
1w poii.

CXEMA PEAKITM TIPOJTYKT PEAKI VI
1) mpormeH
A) CHy~CH,-Cl X » 2) OTHWIGEH30T
3) 9TeH

AlCI, 4) n-OyTan

0) TIpoIIaH
H,PO
B) @ + CH;=CH, ——

NaOH,
I') CH;~CH-COONa———>

CH,

38 %



3adaHue 17 - 48,6 %

XapaKTepHble XMMHUYeCKHe CBOMCTBA NnpesesibHbiX 04HOAaTOMHbIX U MHOFOAQTOMHbIX CIMPTOB, (heHona,
aNbAeruaoB, KAp6OHOBbIX KUCIOT, C/IOXKHbIX 3¢pupoB. BarkHeMwme cnocobbl Noy4YeHus
KUCIoOpoAcoAep KalmX opraHM4eCcKnx coe AMHEeHUM

YCTAaHOBUTE COOTBETCTBUE MEKAY CXCMOM PEAKUMM M BELIECTBOM X,
NPUHUMAOIMM B HEH YYaCTHE, K KOKIOM MO3ULMH, 0003HAYECHHOU OYKBOH,
M0 A0EPUTE COOTBETC TBYEOLIYEO IO 3ULUEO, 000 3HAUCHHYHO LU (PO

CXEMA PEAKIIMH BEIIECTBO X

0,

A) X t_) CH;C(O)CH; 1) auerar KaIbIHsl 17,2 %
CuO, ¢ 2) ¢opmmar HATPHUS

b) X ———— CH;C(O)CHs 3) TMPOMHMOHAT Gapus

B) X KMnO,(H") s CH;C(O)CH; 4y 2,2-muxI0pnponan
NaOH (H,0) 5) mpomaxo-2

DX 2~ CH;C(O)CHs  6) mpomanos-1

3anuimure B TA0JMIYy BHIOPAHHBIC IIU(PPHI IT0 1 COOTBETCTBYIOIUMHU OYKBAMH.

A|B|B|T

Orser:




YCTaHOBUTE COOTBETCTBYE MEXIY PEarupyIOIMMHU BEIIECTBAMU U OPTaHIIECKIM
BEIIECTBOM-IIPOYKTOM PeaKlMi: K KaXJo# Io3unuu, 0003Ha4eHHOU OyKBO,

110/10EpUTE COOTBETCTBYIOIIY IO IO 3UIHI0, 0003HAUEHHYIO ITPPOA.

B) CH;CH,COOK
B) (CH;CH,COO),Ca ———»
) CH;CH,COOK

PEATMPYIOIIIUE BEINECTBA
A) CH,COONH, —H¢L
KOH, 1"

SJICKTPOJIA3

[TPOJIYKT PEAKITMA
1) meHraHoH-3

2) oTaH 359
3) OyraHou-1

4) aMUHOYKCYCHas KUCJIOTa

5) YKCycHas KACIOTA

6) w-OyraH

3anmnmite B TaOAUIy BHIOpaHHBIE U(PHI 1I0]] COOTBETCTBYIOIAMY Oy KBaAMHU.

OTger:

A

b

B

[

Y CTaHOBUTE COOTBETCTBHE MEXKAY PEATHMPYIOLIMMH BEIIECTBAMU U OPraHUYECKUM
BEIIECTBOM — MPOAYKTOM 3TOM PEaKIUM. K KaXKOOW MO3WUIUH, OOO03HAYEHHOMN
OykBOM, moadepUTe COOTBETCTBYIOIIYIO MO3HUIHI0, 0003HAUYCHHYIO ITUPOT.

PEAT'UPVYIOIIUE BEIIECTBA I[MPOAYKT PEAKIIMU
CH3-CH,-OH + HCl —> 1) xnmopaTan

HO—CH,-CH,-OH +HCI —> 2) 5TaHOM

CH;CH,ONa + HC] — 3) 1,2-guxnopatan

4) 1,1-nuxyopaTaH



Xapaktepuctumka brioka « OpraHmn4yeckas XmuMms»

Uacmb 2. S3a0aHusi 8bICOKO20 YPOBHS CrioxXHocmu. 3adaHus 33 u 35

3adaHue 33 -41,1 % (45% - 20172.)
Peakuuun, noareepxaaroLime B3aMMoOCBA3b OpraHN4YeCKux coeauHEeHUU

33 Harmimre ypaBHEHMSI peaklvii, ¢ IOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH
CJIC/IYIOIE TIPEBPAILICHUS:

H»SO HCI NaOH, H»O
CH; —CH, —CH, —-OH—2215X, yX, OO oy s

KMnO4 . H»O. 0 °C
—X Rt > X

Ilpn Hamvicanvy ypaBHEHMII peakiMii WCTOJB3YITE CTPYKTYpHBIE (POPMYJIbI
OpraHNYECKUX BEIIECTB.

n30. H,, Pt 1mons Br,, ceer

> OyTaH > Xy —

3TaHOT — X

KMnO,, H,SO,, ¢
— GyTeH-2 SR LN,

~
2



TUunuYHbIE ONIMOKH B 3aJ1aHUMA 33

1. Hanmnune B OTBETE 3alMCEN CXEM PEaKIUM

KOH, Hy0, t° X, K»CrnO7,H>SOy4

X, —22 OpomaTaH
— OyTtaaueH-1,3

v,

// ﬁ%—w, + Bpr, = %*M,-er 1 #fir.

> aleTajpaerug — X

i) H-vh 60 + KoM 4 KO Lo =01 -OH  + KBy Cranum2.3u 5

©
3) a-ch -on+ K (o0, + Ko, —> Mh-e”

6
4 W)"‘{/u = M- oy, —on

5’/ LMy -, - Ou > Ly = tu- ¥ = ot

u

- K5O, v By fps 4,/50,) 4o

+ N0

15



3anych ypaBHCHUH OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIMI

3) CH3=C{ +2[Ag(NH;),J0H —=> CH5—C +2Ag + 3NH,; + H,0
H ONH,

CH, COOH

A _CH, COOH
5) & | + 12KMnO,, + 18H,S0, — 5§ + 12MnS0, + 6K,S0,, + 28H,0

.

12 |Mn'” + 56 — Mn™
5 |2C¢3-128 —»2C*"
£° )
5 Hy,C—=CG=CH; + 8KMnO 4 12H,S0,~ 5H;C-C=0+ 5NO,+
CH; CH,

+ 8MnSO, + 4K,SO, + 17H,0

16



Hanuune B OTBETE 3amucen CXeM peaKIuu

Ipumep 1 Cb‘bc/“-b -Od, “tH, + B, kS C\—(,’—‘C\—l ~CH, tHBr
B
2) 0“3*9\—%-@43 X KOR%H‘% Q\-‘,;!Cl—\ -CH, t ey
Be \'\va,'to Okt
£) CHo, - CH -CH, —“B; CH, =CH-CH, Cragus 3
O * o
§) O, =CH-CH, +Br, —> (1 - CH-Cly
ge _Br
2 CH, -Ch-Cry ~ 20OH ‘i-> CH= C-CH, «2erp +21.0
B B
v 3f

1) Chs-~ CHo By + Wby — 4 ~CHy Ol 4 Wabr
Ipumep 2 % 2 7
2) Chy — by -0F/ —— CHy-C g Craausa 2

{74
i V4

3) oy -c;” o wagy = -l o+ HO

B
IIpumep 3 5) U, —eH — M FM M, —C = M
I W
B s 17

-~

(:\

|l



Hanuune B OTBETE 3amucen CXeM peaKIuu
CaKT. t° C|2, FeCI3

X1—>C6H6 >X2—> X3—>

KMnOy, HySOy, t°
- > CH;—@»NOZ 2 e Xy

F Cl
CHy
3) +2Na + CH;Cl — ©/ -

CH3 0 CH3 CH3
H,50,,¢ NO
4) + HNO, > +H,0

Cragusa 4

N

NO,

CHj COOH

5 5 @ +6KMnO, + 9H,SO, —= 5 @ +6MnSO, + 3K,SO, + 14H,0

NO, NO,



2. Hanngue B oTBETE B3aUMOUCKITIOYAIOIINX 3aIlIUCEN

KOH, H>O, 7° K,Cr07,H,S0
OpOM>ATaH = > Xy — 2220

> OTaHAJIb —>

1130. By > X,

— Xj — JIMBUHWI

) CH~CH, + KOH 2> kBp + CH,-CH,
3 | /”.D} 3 ]
B ou

O
3 cu, ”gu”L + Kl D, + H, SO, — CHy- 2+ Ky SO+ Cr[SO,+ HyD

L0 lDé,'a/f
.&ﬂ Cl//3'c\” + H, 2z L—’H% CHy - CHy—OH

4 CI'{ "'C”:_
/ 3 US04 c}{erﬁll“ﬁ/’/‘ CH, ";,(H;D * //&7\

i Pi o
CHy -cH,
5) chy=ch-Ch=cH, 4B, —> Cl-ci-ch-cits + B
n.0) Br A B Br Ctaouga 5
Ui . 8n Bn g'\’

CH~CU~CH=CUy,+ 48r, — CH=c ~c =cu +4HEr

i



3. 3anuch hopMyn apoOMaTHYECKUX COCAUHCHUM

CH (2 Al Es &/ 2 7 bt SRV
Pl NcH LReylety ™ ( (ALl
53) {) f’yg‘ﬁ”z'ﬂﬁfﬁllz CH,~CH, —> - VA o .
L e / Z Ne-i ¢ W —»/\ IR
.Z)”C@c” + CH,Cl 2153 4 ¢ - CHy \q/_ . =i
e v k¢ CH +HC] C//— .
“ 4 ~\c~c FYROK — Vo, ¢ G s
CH AR of - ep
3)llc c- CH3+ c He ¢ -CClg it .. 5
e o j 2 HC CH t BHCI cf( ct/ + ChG-H= 4 —> //CI/“%\// i
(S s
cH ch U("bh C{drd{ JJ{}
2
< _ecly cH 49 H-cn U )
[ fc\ o // ‘,_ M .(-C/ -—7 ._.((
b pcow =018 " wker «Hyo Yoo L céq n
}Hc ” 3}{.{” G- ¥ =% jK 2 K Uf} U(Uf- 3% “15
cH CH P Uf a// »
v & ¢~c—q +laol —= H o + gcmc\z i +Va
g= €L oH K ,{ W=y H.
@ T0) + cop 4 o

e



3. 3anuch hopMyn apoOMaTHYECKUX COCAUHCHUM

v

/"13 ICH
R, o el :
) Clh- Ot - L4y - (o, - CHy - CHs —25— @ Y
Hc’ o !

t

o
ke ue
; @ 4%(3/’””’ “
i NSt )
w
9“‘@’&%
uc’ ‘ \m
c4
eA
[9”‘:@—6—%
w4
cu

ed

-y /%'
9”6, “u A oot -l -
/

Ke
\

21



IIpumepsl 3aaanuu 33

1

i
CH;COONa —— CH; — X; —— C¢Hg s X, KMnOy, ¢

KOH

N
I4

2 CH, CH,

Cly, hv HNO,, H,80, ¢ Fe HCI AgNO
CH,— Xl_’© X ——=X;

.
NH;CI

ITNJIaT

3TUJICH- CH3COOH,H" X
KaJTH > A3

H,0
—2— 5 X; —> xmopaTan - X; —
TJTUKOJT

4 H,, Pt
GeHson 2, x 1 _Clhv Xy —» LMKJIOreKCaHos H250 4(cony X3 — »

160 °C
0] 0]

__ + HOC(CH,),COH



3adaHue 35— 25,7 % (27,2 %- 2017 2.)

YCTaHOBMEHME MOMEKYNAPHOU W CTPYKTYpHOU doopMyribl

BellecTBa

[lpu cxuranun o0pasua OPraHAYECKOTO BELIECTBA MAcCOd 25,5 T MOMyYeHo
28 n (n.y.) yrexucmoro raza u 22,5  BOZBL.

JlaHHOE BELIECTBO MOABEPraeTCs TMAPOIN3Y B NPUCYTCTBUM CEPHOH KUCIOTBI,
OXHUM 3 IPOAYKTOB MMAPOMN3a ABIAETCS TPETUYHBLH CIIAPT,

Ha ocHOBaHuU TaHHBIX YCIOBHS 3a/1aHNSL:

1) nposenure HeoOXOmUMble BHIYMCIEHHS (YKA3bIBAHTE ENMHMLBI H3MEPEHHS
HCKOMBIX (PM3MYECKUX BENMYMH) M YCTAHOBUTE MOJIEKYJIPHYRO —(hopMmymy
OpraHN4ecKOro BELECTBA;

2) cOCTaBbTE BO3MOXHYIO CTPYKTYPHYEO (JOPMYNy 3TOTO BEIIECTBA, KOTOpas
0ZHO3HAYHO OTPAKAET NOPATOK CBSA3M ATOMOB B €10 MOJEKYJIe,

3) HaMWIIMTEe ypaBHEHNE TMAPONN3A NAHHOTO BELIECTBA B MPUCYTCTBUH CEPHON
KHCTOTBI (MCTIONb3YHTE CTPYKTYPHYEO (POPMYJTY OpraHM4ecKOro BEIIECTB).

17,9 %

1) HaliieHo KOJIMYECTBO BEINECTBA [IPOIYKTOB CTOPAHUS:
n(COy) = 28/22,4=1,25 momb; n(C) = 1,25 MoIb
n(H,0)=22,5/18=1,25 Mo, n(H) =1,25 -2 = 2,5 MoJ1b
mC+H)=125-12+25-1=175r

YCTaHOBJNIEHBI Macca M  KOJIMYECTBO  BEIECTBA

¥ olIpeieNieHa MOJIeKy SIpHast (popMyTa BeIecTBa:
m(0)=255-175=8r

n(0)=8/16= 0,5 Mo

n(C) :n(H) :n(0)=1,25:25:05=5:10:2
MosekysipHas gopmyiia BemecTBa — CsH; O

dTOMOB

2) CocTaBneHa CTpYKTypHas (opMyJia BEIeCTBa:
/°  CH,
H—C_ |
O—C—CH,
CH,
3) CocTaBlneHo ypaBHEHNE THIPOIA3A;

H,S0, 1 0 |
o o ———— p-cZ - HO—0—CHy
O—(|3—CH3 OH CH,

CH,

0
%
H—CcL

KHCJIOPO/I4,



Opranmieckoe BemectBo coaepxut 10,0% azora, 25,73% yrmepoga u 57,07%

Opomaro macce.

JTO BEUICCTBO MOKET OBITh MOMYYCHO MPU B3aMMOCHCTBUM NIEPBUYHOTO AMUHA

¢ OpOMMETAHOM.

Ha ocHOBaHNYM AaHHBIX YCIOBUS 3a1aHUS:
1) mpoBeauTe HeoOXOAWMBIC BBHIUUCICHUS (YKA3bIBAMNTEC CAMHUIBI W3MCEPCHUM
UCKOMBIX (JM3MUCCKUX BEMMYMH) U YCTAHOBUTC MOICKYIPHYIO (hopmymy

OPTaHMICCKOTO BCIICCTBA,

2) COCTaBbTE BO3MOJKHYIO CTPYKTYPHYIO (JOpMydy 3TOrO BEIIECTBA, KOTOpasd
OJHO3HAYHO OTPAXKACT MOPSAAOK CBA3M aTOMOB B €r0 MOJICKYJIC;

3) HAMMIIMTE ~ YPaBHCHUC  PCaKLIUM
B3aUMO/ICYCTBUEM IIEPBIUHOTO aMUHA 1 OpOMMETaHa (UCTIOMb3YUTE CTPYKTYPHYO

(opMyny OpraHUIECKOTO BEIIECCTBA).

17 %

IMOJIYUCHUA AaHHOTO BCHICCTBA

O6mas popmyna semectsa — CHyBr, Ny,

1) Haiinena maccosas 101 BOAOPOAA, U COCTABIICHO BRIPAKEHUE 1A OTIPEACICHUA
COOTHOIICHHUA YHCJIA aTOMOB yTJIEpOAa, BOJOPOAA, KUCIOPOAA U a30Ta B COCTABE
BEILECTBA;

w(H) =100 — 25,73 - 57,0710 =7,2%
X:y:z:m=2573/12:72/1:57,07/80:10/14

YcranosnerHo cootHomeHue yrcia atomos C, H, Br u N B Mmoseky e BemecTsa:
X:y:zzm=3:10:1:1

Monexynapuas (opmyna semectsa — CsHioBrN

2) CocTaBneHa CTpYKTypHas (popMya BEIIECC TBA!

[CH3 - CH, - NH3 — CH3|Br~
3) CocTaBacHO YpaBHCHHC PEAKIMHU TIONYYCHUA BCHICCTBA B3AWUMOACHCTBIEM
TICPBUYHOTO AMHUHA U OPOMMETAHA;

CH3 - CH, - NH; + CH3 - Br »[CH3 —~ CH, — NH3 — CH3|Br~



Kpurepuu oueHMBaAHUS BbINOJHECHUS 3aaHUA 35

Makcumanvnan oyenka: 3 danna
1. Cmasumcs 1 6ann 3a onpedenerue MONEK)IAPHOU hopMybl euyecmea Ha OCHOBAHUU

HeoOX00UMbIX npaeujlibHolx 8bIYUCTICHUL.

OTBET JOKEH COACPKATh PaCUEThI, MOATBEPIKIAIOIINE COOTBETCTBUE MIPUBEAEHHON MOJICKYISIPHOM
(bOopMYIIbI YCIOBUSAM 3aa4H.

3amucu tumna C 4HSO, C2H 4Cl HE CUMTAKTCS BEPHBIMU.

2. Cmasumcs 1 bann 3a nanuyue 3anucu CmpyKmypHou ¢hopmyiivl 8euyecmed, KOmopasi
ompascaem nops0oK Ce53U U 83AUMHOE PACNONOHCEHUE 3amecmumeneu U OYHKYUOHATbHBIX ePYNN
8 MOJIeKYle OP2AHUYECKO20 eujecmead 8 COOmMBEemCcmaul ¢ yCaosuem 3a0anusl.

3. Cmasumcs 1 6ann 3a Haruuue 3anucu YpasHeHus peaxkyuu, Ha KOmopyr 0aémcs YKa3aHue 8
YC08UU 3A0AHUSL, C UCNONL30BAHUEM CIMPYKMYPHOU (DOPMYIbl OPSAHUUECKUX BEUleCm8.



3adaHue

35
1. MNpwn cxuraHnm obpasuya opraHmveckoro Bewlectsa A nonydeHo 4,48 n (H.y.)
yrrekucnoro rasa, 0,9 r sogbl n 16,2 r 6pomoBoagopoaa.
[aHHoe BeLecTBO A MOXET ObITb MONYy4YEHO NPUCOEaNHEHNEM N30bITKA
6poma K cooTBETCTBYHOLWEMY yriesogopoay b. Takke n3BecTtHo, YTO Npu
6pomupoBaHumM 3TOro yrnesogopona b B ycrnosusx HegocTtatka bpoma
BO3MOXHO 0Opa3oBaHNE CTPYKTYPHbIX U30OMEPOB.

Ha ocHOBaHWKM gaHHbIX YCoBUA 3adaHus:

1) Nnpon3BeauTe BbIMUCNEHUS, HEODXOANUMbIE OISl YCTAaHOBMEHUS
MOSieKynsapHoOU oopMynbl OpraHM4eCcKoro BellecTsa 1 3anuiunTe
MONEKynApHyo popmyrny Bellectsa A;

2) cocTaBbTe CTPYKTYPHYIO d0OpMYIy STOro BeLLEeCTBa, KoTopasd 0gHO3HA4YHO
OTpaXkaeT Nops40K CBA3M aTOMOB B €ro Moriekyre;

3) HaNULINTE ypaBHEHME peakLn NOoMyYeHust AaHHOro BellecTsa A
B3aMMOOEeNCTBMEM COOTBETCTBYIOLLIErO yrneesogopona b ¢ n3bbitkom dpoma.



HanomMHMM HEKOTOpbIe CTPYKTYPbI U peakumn

Tepmuyeckue npespauwieHusi coneu KapboHo8bIX Kucriom

COONa
0 tO

CH,CH,COONa + NaOH —t>CH30H3+Na2C03 + NaOH —== © + Na,CO,

0 0

- //

O. (@ HQC/ O\ t ”

o'C8 = HiC—G—CHy +Cac0, | ca —= Q + CaCOs,
CH3-C\< 0 Cl2 —C/O

O aoaoii CHa W\



MHoz20amomHbIe criupmel 8Cmyrnarom 8 peaxkuuu, XxapakmepHble Oris
criupmos, Haripumep, obpasyrom CrioXHbIe 3¢bUpbI

Ho>C—O-H 9
| +2 HO-C-CH;——>
Ho>C—OH

I
HoC—0-C-CH,
| + 2H,0
_9_

HZC_ CH3
O
deadaoao yoeéai ageéi éy.
H2C|)—O'H
HC—OH + 3HONO, —>

H>C—O-H
H2(|3—O—N02

H?—O—NOZ
HoC—O—NO»

0deieodao aéecddeia.



KapboHoebie Kucriomsl

/
/
CHy=CH—C

0O=0

OH

aaigiéiay éenéioa

Q. 0
QA 0 ~C—CH,~CH,—C.
LG HO OH

aooaiaeiaay (yioadiay) éeféioa.

Q 0O + Q 0O
\\ // \\ //
/C_CHz_CHZ_C\ + 2CzH5OH —> /C_CHZ_CHz_C\ + 2H20
HO OH HsC,0 OC,Hs



OcobeHHOoCcmu ceoticme MypagbUHOU KUCITIOMbI:

HCOOH + 2[Ag(NH,),]JOH — 2Ag| + (NH,),CO, + 2NH, + H,0
HCOOH + 2Cu(OH), — CO,1 + Cu,0| + 3H,0

[Mony4yeHue kapboHOB8LIX KUCIIOM ymeM Werno4HO20
a2uoporusa mpex3amMmeueHHbIX 2ari02eHarIkaHo8:

Cl H.0
2
CHzCH,=C—Cl +4 NaOH ——>
Cl
1,1,1-06&6€&ididiiai
A |
—- CH3‘CH2-C\ +3NaCl + 2H ,O;
O'Na
16iieiiao iaodey



[udpornu3 crioxXHbIx 3¢bupos

B kucrniou cpeoe:

P H,S0,, 9
ST PO === CH;—C + CHy"CH,CH,OH
o=~ Clhg— e OH  idiie&iane fiedd

XD ’ rd 7~ 1

ioliegiale yoed oénaoniié éeneiod

B werno4yHou cpeoe:

O
// O
CHS_C //
\ CH3—C  +  CH3 CH,"CH,OH
O_CH2_CH2—CH3+ NaOH — \

ONa idlieéiadié niedo

\\\\\\

AMUHOKUCIIOMbI Moxe 06pasyrom CrI0XKHbIe 3¢bUphbI:

O 0
// Y,
H,C—C + C,HsOH =—= CH,—C_ + Hx0O
| \ O-CHz'CH3
NH, OH NH,

yoeéialé yoed
aieiioénoniié éenéiod



[udponu3s ounenmudos

B kucrnot cpeoe:
i i
tO
H2N—CH2—C—NH—(|3H—C—OH + 2HClI +H,0 —
R & ¢
deeoeeacalel

i i
— CI" HsN—CH,~C—OH + CI° H3N+—?H—C—OH

CH;
B weno4yHou cpede:

O 0O .
] | f

H2N—CH2—C—NH—(|3H—C—OH+ +2KOH ——>

e n i CH3
5680083818

= H;N=CH,;"C—OK + HN—CH—C—OK +H;0
CH,



3adaHue 26 - 41,8 %

lNMpaBuna paboTbl B nabopatopuun. JlabopatopHasa nocyga n obopyaoBaHue. lNpaBuna 6esonacHoOCTU npu
paboTe ¢ eAKMMU, FTOPHOYUMM U TOKCUYHBIMU BellecTBaMu, cpeactBamm 6bIToBOU XuMun. HayyHble meToabl
nccriefoBaHUA XUMUYECKUX BELLECTB U npeBpaLweHun. Metoabl pa3geneHnss CMeceu M OMUCTKU BeLeCcTB.
NMoHATHMe 0 MeTannypruu: obwme cnocoobbl nonyvyeHna metannos. O6LwWMe Hay4YHbIe NPUHUUMNBI XUMUYECKOro
npou3BoACTBa ( Ha NpuMepe NPOMbILLFIEHHOro NONy4YeHUsA aMMUuaKka, CepHOM KUCNOTbI, MeTaHona).
Xnmunyeckoe 3arpsisHeHue oKpyxaroLwieun cpeabl U ero nocneacTeus. NpupoaHbie NCTOYHUKU
yrneBonopoaos, UX nepepaborka. BoicoKkomMorneKkynsipHble coeanHeHus. Peakuun nonumepusaumm u

nonukoHaeHcauuun. NMonumepsl. MnacTmaccbl, BONMOKHA, Kay4yKu
yCTaHOBI/ITC COOTBCTCTBUC MG)KI[y Ha3BaHUCM BbICOKOMOHeKyJTHpHOFO COCOAVHCHHA

U ero Qopmysol: K KaKIOW TMO3MIMH, OOO3HAYEHHOW OyKBOW, MOAOEpPHUTE
COOTBETCTBYIOIIYIO MO3ULIKIO, 0003HAYEHHY IO LU(PO.

HA3BAHUE COEJJUHEHMA OOPMVYIJIA COEJUHEHMA
A) TONUHU30IpEH 1) (-CH,—C(CH3)=CH-CH;-), 41,4 %
B) nonunponuieH 2) (—CFr-CFy)
B) Tedon 3) (—CH,—CH(CHzs)-)a

4) (~CH~CH=CH-CH,-),

YCcTaHOBUTE COOTBETCTBHE MEXKIAy HA3BaHHEM TOjMMepa u ero (hopmysioi:
K KaKIOW TMO3WIMKH, OOO03HAYEHHOW OyKBOM, MOAOEPUTE COOTBETCTBYIOIIYIO

32,7 % MO3ULIMIO, 0003HAYEHHYIO LIU(POH.
HA3BAHME ITOJIMMEPA OOPMVIJIA TIOJIMMEPA
A) Teduon 1) (-NH—-(CH;)s—CO-),
B) xampoH 2) (—=CH—CH(CH3)-)a
B) monuctupon 3) (—CFCFy)n

4) (—CH;—CH(CsHs)-)n



VY CTaHOBHTE COOTBETCTBHE MEXIY BEIIECTBOM H OOJIACTBIO €ro MPUMEHEHUS:
K KaKIOW TMO3WIMH, O0O3HAueHHOW OyKBOH, MOAOEpUTE COOTBETCTBYIOIIYIO
MO3UIIHIO, 0003HAYEHHYIO ITUDPOH.

BEIIECTBO OBJIACTB ITPUMEHEHHWA
A) HHUTpaT aMMOHUSI 1) BOIOOYMCTKA 23 %
B) xiop 2) B KauyecTBe yn00peHHs
B) cynepdocdar 3) B KaudecTBe KaTaau3aropa

4) B KaueCTBe TOILUIUBA

Y cTaHOBHUTE COOTBETCTBHE MEKy HA3BAaHUEM XHMHYECKOTO MPOAYKTa U CITOCOOOM
€ro TOJIYYEHHS. K KaKIOM IO3MIMH, OOO3HAUYeHHOW OYyKBOH, MOAOEPHUTE
COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHY IO LIU(DPOH.

36,8% HA3BAHUE ITPOIYKTA CIIOCOB TIOJTYYEHHS
A) pe3uHa 1) MONMKOHIEHCALHS
B) kepocun 2) neperoHka Hertu
B) XJOPONPEHOBLIM KaydyK 3) ByJIKaHH3aALHKs

4) mnojuMepHU3aIus

YcTaHOBUTE COOTBETCTBHE MEKIy (OpMysol BemectBa W OOJIACTBIO €I
NpUMEHEHHUs. K KaKIOM TO3WIMH, O003HaueHHOHW OyKBOM, momdepuTe
COOTBETCTBYIOIIYIO TO3UIHIO0 0003HAUYEHHY IO ITUDPOH.

®OPMYVYJIA BEIIECTBA OBJIACTB ITPUMEHEHU A
A) CH;C(O)CHz 1) HpoW3BOACTBO MOJIMMEPOB
B) CsHsNH; 2) B Ka4eCTBE PACTBOPUTEINS
B) CsHsCHs 3) TPOU3BOACTBO KpacuUTeIeh

4) B KauecTBe yJI00peHHs



3adaHue 25 -44,8 %

KayecTBeHHBIE peaKIIUU HA HEOPraHUYeCKHe BenecTsa U HOHbI. KauecTBeHHbIE peaKIiud OPraHuYeCKUX COeTUHEeHU I
Y CTaHOBUTE COOTBETCTBHUE MEXKAY PEArupyrOIMMU BEIIECTBAMH W MNPU3HAKOM
MPOTEKAIOIIEH MEXIY HUMHU PEAKIMH: K KKI0H MO3UIIHKA, 0003HaUeHHON OyKBOW,
noA0epuTe COOTBETCTBY OO MO3UIIHI0, 0003HAUESHHYIO MHU(POIA.

PEAT'MPYIOIIUE BEIIIECTBA ITPU3HAK PEAKILIUH
A) TIpOIaHOBas KMCJIOTA U JTUTHH 1) pacrtBopeHue ocauka
b) mpomaHoa-2 U Kanui 2) oOpa3zoBaHHe ocaaka 47,27%
B) rEapoKCHA IUHKA U YKCYCHAsI KUCJIOTa 3) BUIUMBIC IPU3HAKH PEAKIIUH
') OpoMHas BOJA U alleTUIEH OTCYTCTBYIOT

4) BbIAEICHHUE ra3a
5) oOecuBeunBaHUE PacTBOPA

YCTaHOBUTE COOTBETCTBHE MEXKAYy JIBYMSI BEIIECTBAMH W  PEaKTHBOM,
C MOMOINBID KOTOPOTO MOXKHO PAa3TUYUTh TH BEMECTBA. K KAXKIOH IMO3HUITUM,
0003HaueHHOH OyKBOM, MoAOepUTE COOTBETCTBYIONIYIO MOZHINID, 0003HAYEHHY IO

1 po.

BEIIECTBA PEAKTHB
A) TIHIEPHUH U YKCYCHAsI KUCIIOTa 1) NaOH
B) ¢eHnoxa (p-p) u nponaHomn-2 2) Cu(OH),
B) IPOMaHOH W 3TUJIEHTIHKOIb 3) Cu
I') ¢opmansaerun (p-p) u rekCHH-3 4) FeCls

5) KF



Y CTaHOBUTE COOTBETCTBHE MEXKIY PEarupyrlIUMH BEIIECTBAMH H IMPU3HAKOM
MPOTEKAIOIIEH MEXKIY HUMH PeaKIMH: K KaKI0H MO3uIuK, 0003HAUeHHOH OYKBOIA,

MOGepHTE COOTBETCTBY FOIIYIO MO3HINHIO, 0503HAYSHHY0 IHMPOL. VY CTaHOBHUTE COOTBETCTBUE MEXAY pPEArupyrOIIMMH BEIIECTBAMH U MPHU3HAKOM

MPOTEKAIOIIEH MEXIy HUMHU PEAKIUU; K KOKIOHW MO3ULINH, 0003HAUEHHOH OyKBOIA,

PEAI'MPYIOLIME BEIIECTBA [TPU3HAK PEAKLIUH moa0epuTe COOTBETCTBY FOIIY IO TTO3UIHIO, 0003HAUEHHY IO 1T POT.
A) KoCrO4 u HNO3 (p-p) 1) obpazoBaHue XKEITOro OcaaKa
B) ZnO u KOH (p-p) 2) BblIeTeHNe rasa PEATHUPYIOIIHE BEIIECTBA IMPU3HAK PEAKILIMH
B) HCl u AgNO; 3) obpaszoBaHue Oemoro ocaaka A) Ba(OH), (p-p) 1 SO, (r) 1) obpasosanue Gyporo ocazka
I') NaHCO;s (p-p) u H>SOq 4) pacTBOpEHHE TBEPIOrO BELIECTBA ) NaOH (p-p) u H,S (1) 2) oOpasosaHue Oenoro ocaaka
5) HM3MEHEeHHe OKPACKH PACTBOPA Ha B) Ba(OH). (p-p) u CO:(r) 3) BHIMMBIE NPU3HAKA PEAKLIUH

OPaHKEBY O I') NH; (p-p) u HCI (p-p) OTCYTCTBYIOT
4) obpazoBaHue OKpAILIEHHOTO pacTBOpa

56,7% 25,9% 5) BBLIETEHHE Oyporo rasa

Y cTaHOBUTE COOTBETCTBHE MEXKIY IBYMsI BEIIECTBAMH, B3SITHIMH B BHIE BOIJHBIX
pPacTBOPOB, U PEareHTOM, C TOMOIIBIO KOTOPOrO MOKHO PA3JIMUIUTh 3TH BELIECTBA:
K Kakaod mno3unuu, 0003HAaueHHOW OykBOH, moadepuTe COOTBETCTBYIOIIYIO
TMO3HLNIO, 0003HAYCHHY O LH(POii. Y cTaHOBUTE COOTBETCTBHE MEXIY ABYMsI BEIIECTBAMU U PEAreHTOM, C MOMOIIBIO

BEILIECTBA PEATEHT KOTOPOTO MOKHO Pa3INMYUTh 3TH BEIIECTBA. K KAKIOW MO3ULHU, 0003HAYSHHOH
A) ZnCl, 1 MgCl 1) H:PO, OyKBOI, TOAOEPHUTE COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAUESHHY O [IH(PPOT.
F) NH4Cl u NaCl 2) KOH BEIIECTBA PEATEHT
B) CuCl, u CuSO, 3) Cly(p-p) 25,7% A) K5>S u K>Si0; 1) HBr
I MgCl, u Mgl, 4) BaCl, B) Znu Mg 2) KOH (p-p)

5) HCl B) NaCl (p-p) u HCI (p-p) 3) Nal
I CuuFe03 4) Na,SOq,

5) Zn(OH),



bnazodapro 3a sBHuMaHue!

sviridenkovanv@gmail.com



