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Beenenne

§ 1. Ilpeomem opzanuueckoii xumuu.

Opzauulteacue eeuiecmea

OTtBeT Ha Bonpoc 1.

TToHSTHST «OpPraHWYECKHE BEIIECTBA» M «OPraHMYECKas: XUMHUS» BBEI
mBeCKHMit Xumuk M. 5. Bepuennyc.

OTtBeT Ha Bonpoc 2.

Butanu3M — mOpencTaBieHHE O CYNIECTBOBAHHUH OCOOOH (OKHU3HEHHOM
CHJIBI», OT JIATMHCKOTO Vita — (OKHM3HB». DTO IIpe/CTaBlICHHE OBUIO paspy-
[IEHO Onaromapsi CHHTE3y OPTraHWYECKHX BEHIECTB W3 HEOPTaHUYECKHX;
BriepBeie Benep B 1824 r. momy4nn miaBeneByIO KHCIOTY, OH e B 1828 r.
nonyurs ModeBuHy, B 1845 r. Koipbe momydmn yKCYCHYKO KHCIOTY, a B
1854 r. bepTio cuHTE3UPOBAJ CITUPT.

OTtBeT Ha Bomnpoc 3.

Oprannueckast XUMUsI H3y4aeT COeAMHeHns yriepona. Hanbonee TOUHBIM
SBISICTCSL ONpEIeNeHne, NpeiokeHHoe HemenknM xumukoM K. Ilopiem-
MEpOM: OPraHUYECKasi XUMHUSI — XUMUSI YIIICBOJOPOIOB M UX MPOU3BOIHBIX.

OtBet Ha Bonpoc 4.

B cocTaB Bcex OpraHMYECKHX COCAMHEHUI BXOASAT aTOMBI yIIIeposia, B OT-
JIMYUE OT HEOPTAaHHYECKHX, TJIe MPHCYTCTBHE YrIIepoia BOBCE HE 00s13aTeNbHO.

OTBeT Ha Bompoc 5.

BaseHTHOCTE — XapaKTepHCTHKa aTOMa, MOHA WIN PaanKaia, MOKa3bl-
BaloIasi €ro CocoOHOCTh 00Pa30BBIBATh XUMHUYECKUE CBS3U C OIpEIeNeH-
HBIM KOJIMYECTBOM JIPYTHX YACTHII.

CreneHb OKUCICHUS — YCIOBHBIN 3apsifi, KOTOPBIAH MOXXHO MPUIHCATh
9JIEMEHTY UCXOJs U3 MPEANOTI0KEHHUS, YTO BCE DICKTPOHBI KAXKIOU €ro CBs-
31 MEpeIUIH K 0osee IeKTPOOTPUIIATEILHOMY JIEMEHTY.

Oo1iee B 9THX MOHATHAX TO, YTO 3TU XapaKTEPUCTHKU aTOMa 00€ YHCIIO-
BBIC U JIOBOJILHO YaCTO OHHM MOTYT OBITh PaBHBI alNreOpandecku, T K. OMHCHI-
BAIOT CBSI3M aTOMOB WJIM IPYTUX YaCTHII, HO BAJICHTHOCTh TIOKa3bIBACT KOJIH-
YECTBO CBSI3CH, & CTEMEHb OKHCIICHHUS — 3apsijl, KOTOPbIH MOMyvaeT 4acTHIa
B pe3yJibTaTe 00pa30BaHHBIX €H CBSI3CH.

OT1BeT Ha Bonpoc 6.

['pyIIibl IPUPOIHBIX BELICCTB ['pyImbl CHHTETHYECKHX BEIIECTB
HaTypaJbHblE BOJOKHA (XJIOIIOK, JIEH) CHHTETUUYECKUE BOJIOKHA (aKPHJI, KallpoH)
HaTypaJIbHBIH KaydyK (M30IIPEHOBBIIN) HCKYCCTBEHHBIC KaydykH (OyTaJueHOBBIH,

JTUBHHUJIOBBIiT)
HATypalbHBIC YHCTALIME CPEACTBA (NECOK,|CHHTETHYECKHE YMCTSIINE CPeCcTBa (MBLIO,
3071a) TTOPOLLIKH)
HaTypaybHbele TomuMmepsl (kpaxman, JHK,|curTeTHueckne mosmimeps! (neHomnact, ¢e-
Oeskn) HoJIopManbaeruaHas CMoJia)

OTtBeT Ha Bonpoc 7.

K JOCTHKCHUAM COBpeMEHHOﬁ OMOTEXHOJIOTUH M TEHHOMN HWHXCHCPUU
MOKHO OTHECTU KJIIOHHPOBAHUE, pacmn(l)pOBKy T€HOMa 4Y€JIOBCKA, CCIICKTUB-
HO€ BBIBCACHNE MHOT'X HOBBIX COPTOB paCTeHHﬁ.
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§ 2. Teopusa cmpoenus opzanuueckux
coeounenuit A.M. Bymneposa

OTtBeT Ha Bonpoc 1.

[Mpennocbutkol TOSBICHAS TEOPHH XHUMHYECKOTO CTPOSHHMSI OpraHmye-
CKUX COCIWHEHUI SBUJIOCH TO, YTO YYEHBIM CTaHOBMIIOCH H3BECTHO BCE
Ooubie ¥ OOJIBIIE OPraHMYECKUX BEIIECTB, KOTOPbIE HEOOXOAUMO OBLIO Ka-
KUM-JTH00 00pa3oM KJIacCU(pHUIMPOBATh, a CTPOHHON TEOPHH, MO3BOJISIONICH
9TO CAeNaTh, Ha TOT MOMEHT HE CYIIECTBOBJIO. be3 ClenyIomuX OTKPBITHH
CO3JIaHNe TEOPHH OBUIO OBI TAK)KE HEBO3MOXKHO:

1853 r. —  anrmiickuii yueHslii OpaHKIMH BBEJ OHATHE BAJIEHTHOCTD.

1858 r.— memernkuit yueHsid Kexyie mpeanoaokui, 9To yriepoa B opra-

HUYECKHUX COCIMHEHMSIX YETHIPEXBAJICHTEH M €T0 aTOMBI MOTYT
00pa30BbIBATH IIEITH, COSTUHSACH APYT C IPYTOM.

1860 . —  3aKperIeHBI MOHITHS «aTOM» U «MOJIEKYJIa».

OTBeT Ha Bonpoc 2.

IpennocbulkaMK K CO3/IaHHIO TeopuH ByTnepoBa u Teopun MeHneneeBa
OBUI pSAJl OTKPBITUH, TeM 00Jiee OHU OBbLIIM MPUMEPHO B OJJHO M TO K€ BpEMSI:
1. BBejeHHE MOHATHS «BAJICHTHOCTHY.

2. 3aKperuieHbl MOHATHS «aTOM» H «MOJIEKYJIa.

OcHOBHOE NoJI0XKeHHe Teopuu MeHeneesa:

«CBolicTBa 27IEMEHTOB HAaXOJATCS B NEPUOJUUECKON 3aBUCUMOCTH OT UX
ATOMHBIX BECOBY.

OcHoBHBIE TIOJIOXKEHUS Teopun byTieposa:

1. ATOMBI B MOJICKYJIaX PacIOJIATAIOTCSl B ONPEACICHHOW IMOCIIEI0BATEIb-
HOCTH B COOTBETCTBMM C HX BAJCHTHOCTHIO, IPHYEM OHH ILIEITHKOM
JIOJDKHBI OBITh 3aTpavyeHbl HA COSAUHEHUE APYT C JPYTOM.

2. CBOICTBa OpPraHWYECKHX BEUICCTB 3aBUCAT HE TOJBKO OT TOTO, KaKue
ATOMBI 1 B KAKOM KOJIMYCCTBE BXOIAT B COCTAaB MOJICKYJIbl, HO U OT TOTO,
B KaKOM IIOPSIAKE OHU COSANHEHBI IPYT C APYTOM.

3. ATOMBI, WJIM TPYIIIBI aTOMOB, 0OPa30BaBIINE MOJEKYIY, B3AaHMHO BIIHS-
IOT JIpyT Ha Jpyra, OT Yero 3aBHCAT aKTHBHOCTH M PEAKIIMOHHASI CIIOCO0-
HOCTB MOJICKYJIBL.

O0e 3TH TeopHH HHKOT/A HE MPEKpaTIT CBOE CYIECTBOBaHME, a OyayT
TOJBKO Pa3BUBAThCS, 00€ OHM MO3BOJMJIM CHCTEMATH3UPOBATH H3BECTHBIC
BCUICCTBA HUJIM 3JICMCHTHI, IIOHATH UX CBOICTBA U npeacKa3blBaTh CBOMCTBA
€€ HCU3BCCTHBIX BCIIICCTB.

OTtBeT Ha Bonpoc 3.

Bo Bcex OpraHMYecKHX COCAMHEHHWSX aTOM YIiepoja HaXOIUTCS B BO3-
Oy>KIEHHOM COCTOSIHUM U UMEET CIEAYIOLIee 3JIEKTPOHHOE CTPOSHHUE:

cis2s'2p  2[fTA]
2s
Is

nMmeer 4 HECITAapEHHBIX J3JICKTPOHA U B COCIUHCHUAX 6yz[eT O6paSOBLIBaTL 4
CBsA3HU, T.C. ABJIATHCS YCTHIPCXBAJICHTHBIM.



OtBet Ha Bonpoc 4.

Atom yriuepoaa SABJISACTCSA OCHOBHBIM JJIEMCHTOM OPraHMY€CKOro Mwupa,
T K. IMEHHO OH J]aeT BCE MHOTO0Opa3He OPraHMYecKIX BEIIEeCTB (3a cU4eT pas-
JIMYHBIX KOMOMHAIMH, BO3MOYKHOCTH 00pa30BaHUs 1IeTIeH U THOPHIM3AIIUH).

OTBeT Ha Bomnpoc S.

IIprMepoM B3aMMHOTO BIIHSIHHSI aTOMOB B OPTAaHHYECKHX BEIIECTBAX MO-
TYT CILyXUTb OCH301 U (PEHOI:

Br
OH /@iOH
> +3Br, — l+ 3HB:1
Br Br

C,H;OH + NaOH7*

OH ONa
+ NaOH — ©/ + H,0

HpMMCpOM B3aUMHOI'0O BJIMSIHUSI aTOMOB B HCOPraHMYCCKHX BEIICCTBAX
MOT'YT CIIY>XWUTb CEpHAA U CCPHUCTAA KHUCIOTHI:

Na,SO; + H,SO, — Na,SO, + H,0 + SO,

+ Br, 7L>

(eHon U 3TaHON:

Nast4 + HzSOg, _A

OTtBeT Ha Bonpoc 6.

Korzna MeHzeneeB OTKpbUI 3aKOH IEPUOAUYHOCTH, OH IPECKa3al CBO-
CTBA eIl HEOTKPHITHIX DIIEMEHTOB. [103)Ke 3TH 3IEMEHTHI OBUIH OTKPHITHI,
4To OJecTsILe MOATBEPAUIO IPABUIBHOCTh Teopur Menneneesa. Jlo 1828 r.
B OpPraHMYECKOH XUMHH CUUTANIOCh, YTO OPraHUYECKHE BEIIeCTBA 00pa3yroT-
Cs1 TOJIbKO B XKUBBIX OpraHU3Max, HO 3aTeM Benep cuHTe3upoBal MaBeleByo
KHCJIOTYy ¥ MOYEBHHY U3 HEOPTaHMYECKHUX BEIIECTB, YTO MOJTHOCTHIO Paspy-
LIMJI0 BUTATUCTUYECKYIO TEOPUIO U CO3JaJI0 JOMOIHUTENbHBIE IPEANOCHUIKU
JUIS CO3/IaHUS TEOPHHU CTPOCHHS OPTaHWIECKUX BEIIECTB.

OTtBeT Ha Bonpoc 7.

Teopust cTpoeHMS] OpPTaHMYECKHX BEIIECTB OOecHedHIa BO3MOKHOCTD
MIOHMMAaHHUS CBOMCTB M3BECTHBIX BELIECTB M IPOTHO3UPOBAHUS CBOICTB elle
HEHU3BECTHBIX COEAUHEHUH.

§ 3. Cmpoenue amoma yznepooa

OTtBeT Ha Bonpoc 1.
OnekTpoHHas (GOpMyia aToMa yriepoja B HEBO30YXKIECHHOM COCTOSHHUU

27 2h 2
“MeeT BUJ: léc 1s"2s"2p”, 3TO 03HAYaeT, YTO Ha 1-OM PHEPreTUYECKOM YPOB-
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HE aTOM YIJIepoJa COAEPIKHT JBa HIeKTpoHa Ha s-opGutamu (1s®), Ha BTO-
POM — 2 3MEKTPOHA Ha S-OPOMTAIH H 2 SIEKTPOHA Ha p-opOuTamsIX (25°2p°).
2p|

UB1s2s2p" 25 9Be 1528”25
1s 1s
S 12900 2s
TLi1s"2s ls@

OTBeT Ha Bompoc 2.

3s 3s
a) 1iNa 15°252p"3s'  2pNIAH fiNa® 15252p°  2p[NININ
25\ > 25\
Is Is
3s 3
6) Mg 1s2s%2p®3s* 2p S
: ot g 19252 2T
> 2s[R
Is 1s

) OF 1s25%2p°  2p[NIN[H] SE 1s2s%2p"  2p[NININI
2s > 2s
Is Is

r §0 15282p" 2N 1] 807 15°28°2p° 2NN
ls% lsg
) %H ISIIL %HJr ISU; iH_ ISZE

OrtBer Ha Bompoc 3.

DnekTpoHHyIo 06010uKy 15*25*2p” umeer atom Heona (Ne), a TaKxke HO-
et 0%, F, N*, Na', Mg2+, Al

(o}

F INTAT T
Ne 2s
Na+ Is

M g2+

OTtBeT Ha Bonpoc 4.

Jlnuua cesi3u B Monekyie ¢ropa F, 14,2-107 HM, a B MoeKyIie BOLOPO/a
H, 7,410 nm. Takas pasHuua (MOYTH B 2 pasa) OOBACHACTCS TEM, 4TO B
Monekyne H, oOpa3oBaHue CBS3M NPOUCXOIUT 3a CUET HEPEKPBIBAHUS S-
opburaneit (0onble nepekpriBaHue), a B Mojiekyie F, 3a cuer mepekpbiBa-
HUA p-opOuTaell (MeHblIe epeKphIBaHuE).

OTtBeT Ha Bomnpoc S.

B monekynax azora N, u ¢ropa F, cBsi3u KOBaJICHTHbBIE HETOJSPHBIC, HO
B MoJiekyJie N, cBs3b TpoOiiHas1, a B MoJIeKyJse F, CBsI3b onuHapHAas, TO3TOMY
sHeprus cBsizu N=N paBna 941 k/[x/Monb, a s3Heprus csizu F—F pasna 154
K JI>x/MOJIb.



§ 4. Banenmmusie cocmosinua amoma yznepooa

OTtBeT Ha Bonpoc 1.
CyH.[eCTBgfeT 3 tuna ruOpuAM3aliU 3JICKTPOHHBIX OopOuTaneil y aroma
2

yriieposa: Sp-, Sp~ M Sp-rHOpHIN3aLUH.

OTtBeT Ha Bonpoc 2.
H
H> — ZC:3C< , M
H C\— H
H

Tun rudpuaAn3auy KaXKJa0ro aToMa yriaepo/a CieayoNuin:
1,3-sp>-ruGpuamsarst  2-Sp-rHOpHAM3AIEs  4-Sp ~-THOPH/IH3AIMIS.
OTtBeT Ha Bonpoc 3.
B sp-rubpunusanuy He YIacTBYIOT 2 OpOUTAIH BTOPOTO SHEPreTHUSCKO-

2 3
ro ypOBHs aroma yriepojaa, B sp -ruOpuamsanuu — 1 opOuTanb, B Sp -
THOPUIN3ALIMH YIACTBYIOT BCE OPOUTAIH BTOPOTO YHEPrETHUECKOTO YPOBHS
aToma yriepoja.

a)
0)
B)
r)

)

OtBet Ha Bonpoc 4.

2
Mex1y oCsIMH Sp -THOPH/IHBIX OpOuTaeii yron pasen 120°; gﬁ pamuaH,

MEXIy OCAMH Sp-THOpHIHBIX opOuTaneit 180°; 1 paauaH,

. . T
MEXKITy OCSIMH SP-THOPUAHOMN ¥ HErHOpUIHOH p-opOuTaibio 90°; 7 paamaH,

. T
MEX/y OCSIMH HErHOpUAHBIX opOuTanei 90°; B pamuas,

MEXIy OCSIMHU Sp3-I‘I/I6pI/I,I[HLIX opburtaneit yron paser 109°28'; ~0,6087w
panguaH.



I'naBa 1. CTpoeHnne oprann4ecKux coeIuHeHui

§ 5. Knaccugpukayus opzanuveckux coeouneHuii
OTtBeT Ha Bonpoc 1.
a) CH;—CH,—CH; — anxkas; 6)CH,—CH, — anken

BICH;— C=CH ~— &K r) CHy—CH,—OH — crnpr
40
M)CH5— CHy— € — aubierua
H
¢) CH;—NH, — amun; ) CH;—CH,—NO, — HuTpocoeuHeHue

/
3) CHy— €2
OH

— Kap60HOBafI KHUCJIOTa

CH,

H)@ — apeH K) O — IUKJIOATIKEH

) | — TETEePOLUKINIECKOE COCANHECHUE
&O
M) CH;— C — CIIOKHBIHN up
0O—G,H;
OTtBeT Ha Bonpoc 2.
K kuciopoaconepxamum GyHKIIMOHAIBLHBIM TPYIIIaM OTHOCSITCS:
a) rugpokcuibHas rpynmna OH (crmpTsr)
CH;—CH,OH »tanon
I
0) kapOoHwibHas rpynna — C—  (aJIbJETUAbI U KETOHBI)
I I
CH;— C— H yKCyCHBIH anberus CH;— C— CHj; aneton

(0]
B) KapOOKCHIIbHAS TPyIIa __ C4 (kapOOHOBBIC KUCIIOTHI)
OH

PAY

CH;—C < YKCYCHas KHCJIOTa

OH
I') KUCJIOPOJ BXOIHT B COCTaB IPOCTBIX U CIOXHBIX 3(HPOB
CH;—O—CHj; nuMeTunoBbli a¢up

0

CH3— C_
O—CH;

METHJIOBBIH 3P YKCYCHOM KHUCIIOTHI



1) HuTporpymnna —NO, (HUTPOCOETUHEHNS )
CH;—NO, HUTPOMETaH
€) KHCJIOPO/] BXO/IUT B COCTaB HEKOTOPBIX F€TEPOLIMKIIMYCCKIX COCIMHEHHI

O
)
H wopdomun

OTtBeT Ha Bonpoc 3.

IpuMepoM a30TCOMEPIKAIIETO AMUKINIECKOTO COETUHEHHS MOTYT CITy-
JKUTh HUTPOCOCTHHEHHUS:

CH;—CH,—NO, HutposTan

WJIH AMHHBI

CH;—CH,—CH,—NH, nponunamux

OtBet Ha Bonpoc 4.

Coenunenne CgHpp, nMeronee alKIn4eckoe CTPOCHUE, MOXKET UMETh
CTpyKTypHY!o ¢popmyny CH,—CH— CH,—CH,— CH,— CH; ¥ A1s Hero
MOYHO HamucaTb 11 u30MepoB (M30MepHsl YIISPOAHOTO CKeJeTa U TOJIOMKe-
HUS KPATHO# CBSI3M)

CH,—CH— CH,— ?H— CH, CH,—CH— ?H— CH,— CH;

CH3 CH3
4 — MeTwmeHTeH — 1 3 — MeTUJIIeHTeH — 1
T
CH;=C— CH— CH; CHy— C— CH=CH,
CH3 CH3 CH3
2,3 — numetnunOyTeH — 1 3,3 — mumeTtnnoyTeH — 1

CH3— CH=—CH— CH,— CH,— CH; TeKCeH — 2
CH3— CH2— CH=CH— CHz— CH3 TeKCeH — 3
CH;— CH=—CH—CH—CH; CH;— CH,— CH= |C7 CH,
CH3 CH3

4 — MeTHJITIEHTEH — 2 2 — METUJITIEHTEH — 2

CH;— CH,— CHy,— ?: CH, CH;—CH=— |C— CH,— CH;4
CH; CH;

2 — METHJITIEHTEH — 1 3 — METHJITIEHTEH — 2

CHy— C—=C— CH,

CH, CH
3 3 2,3 — mumeTunoyTeH — 2



OTtBeT Ha Bonpoc S.

>~ — YKCYCHBIH alIbIeTU
cH,—cZ Y
H

§ 6. Ocnosvl HomenkamMypovl OpeanuyecKux coeouHeHul
OTtBeT Ha Bonpoc 1.
a) CH37CH27CH27CH3 H-6yTaH

1 2 3 4

6) CH;— |CH— CH,—CH;  2-meTunOyTaH

CH;3
1 2 3 4
B) CH3;— CH— CH,— CHj 2-x70pOyTaH
Cl
1 2 3 4

r) CH3* CH=—CH— CH3 OyTen-2

3
M) CHy— C=CH TNponuH
1 2 3 4
e) CH;— |CH— CH,— CH3 Oyranon-2

OH
(0]
4 3 2 1 40 2 1= STaHOBas
%) CH3— CH,— CHy— C\H 3) CHy— C oy KMerora
OyTaHanb

OTtBeT Ha Bonpoc 2.
a) 2-metunnentan CH,—CH— CH;3

6) IPOIICH H3C— T:H— CH2— CHz— CH3

CH;
B) neatuH-1 CH=C— CH,— CH,— CHj;

1 2 3 4 5
r) nentuH-2 CH;— C=C—CH,—CH;  x) npomnason-1 C‘Hz —CH, - CH;
OH
/ O
-
¢) nponanoi-2 CH;— |CH— CH; k) npomanams CH;— CHy— CL
H
OH

O

3) nponanosas kucnora CHy— CHy— C

/ N\

OH



§ 7. H3omepus u ee 6uowt

OTtBeT Ha Bonpoc 1.
/VBOMGK

CTPYKTYpHas IIPOCTPAHCTBECHHAs

/

YrI€pOIHOro MCXKKIACCOBAA reoMeTpHUYECKast OInTHUYCCKas
CKeJieTa

ITOJIOKCHU

OTBeT Ha Bonpoc 2.

CTpyKTypHasi U30Mepusi — SIBIICHHE, KOT/Ia BEIIECTBA UMEIOT OJUHAKO-
BBII KaUeCTBEHHBIH W KOJWYECTBEHHBIM COCTaB, HO OTJIMYAIOTCS APYT OT
Jpyra HOPSAKOM COSJIMHEHHS aTOMOB B MOJICKYJIE.

[pocTpaHcTBeHHAs: U30MEpUsl — SIBJICHUE, KOT/Ia BEIECTBA MMEIOT OJIHU-
HAKOBBI Ka4YeCTBEHHBIH W KOJMYECTBEHHBIA COCTaB, MOPSIOK COCIUHCHHS
aTOMOB, HO OTJIMYAIOTCS MX MIPOCTPAHCTBEHHBIM PACIIONIOKECHHEM.

OTtBeT Ha Bonpoc 3.

a) M3omepamu SBISIOTCS

CHT—CHéf?H47CH3 CHy
D CH; CHs CH;— T:— CHy— CH;
2,3-mumeTunOyTaH CH,

2,2-muMeTII0yTaH
H-TeKCaH
2) CH;— CHy— ?H— CH;

CH;
2-meTundyTaH
T
CH;—CH,—CH,—CH,—CH; CH;— |C— CH,4
H-TIGHTaH CH;

2,2-IMMEeTHITIPOTIaH

0) roMoJIOramMu SIBIISIFOTCS:
1) CHy—CH,—CH,—CH,—CH,—CHj,

H-TeKCaH
CH;—CH,—CH,—CH,—CH;
H-TICHTaH

10



CH, CH,

2) CH;— ?— CH,y— CHj CH;— |C— CHj
CH, CH;
2,2-numeTunOyTaH 2,2-AUMEeTHIINPOIaH

OTtBeT Ha Bonpoc 4.

I'eomeTpryeckass n3oMepusi BO3MOXKHA JUIsI COEIMHEHHM, COAEpIKaIInX
KpaTHYIO HBOﬁHyIO CBs3b, U NUKIIMYCCKHUX COG,HPIHGHI/Iﬁ, T.C. AJIs1 AJIKCHOB U
IAKJI0AIKAHOB

CHi~_ _H CH; _CH;

_C=C_ _C=C

H CH, H H
TpaHc-OyTeH-2 1uc-6yTeH-2

N &

CHy— C~CH, CHy— CCH,
CHz—C"'”CH3 CH2— C"'IIH

NcH,

TpaHc-1,2-AMMeTHIIIUKIIO0y TaH muc-1,2-IMMeTHIIIKI00y TaH

OTtBeT Ha Bomnpoc S.
%

Jlnst coenuHeHus CH;— CH— CH,— CH;3 BO3MOXXHa ONTHYECKask U30-

OH
MepHs, T K. HUMEETCs aCUMMETPUYECKUM aTOM yrilepoja
CH, CH;
Hinvy \''I"H
GHS  OH HO  GH;s

OTtBeT Ha Bonpoc 6.
Jns coequnenns Bo3moxkHa: a) C¢H 4 — n3omepust yrimepoaHoro ckenera
CH;—CH,—CH,—CH,—CH,—CH; CH; - CH, - CH - CH, - CH;,
CH;
CH,
CH;— CH— CH— CH;
CH;— C— CH,— CH; | |
| CH; CH;
CH,

6) C3HgO — u3omMepus yriiepoaHOro CKeJeTa, MeKKIacCcoBasi H30MepHs,

H30MEpUSI TOJOKEHHUS
CH;—CH,—CH,—OH CH;— (lef CH,

OH
CH;—O—CH,—CH;

11



B) C4H (0 — m3omepust yriepomHOro CKeleTa, W30MepHus MOJIOKEHUS,
mexknaccosas nzomepus: CH;—CH,—CH,—CH,—OH

CH3— |CH— CHQ_ OH CH3— CH2— ?H— CH3

CHj OH
CH;,—O—CH,—CH,—CH, CH;—CH,—O—CH,—CH,
F) C4Hg — I/I30MepI/ISI yl"J'IepOI[HOFO CKeJICTa, I/ISOMepI/ISI IIOJIOKCHUS,
MEKKJIaCCoBas U30OMEpHA, TCOMCTPHUICCKas U30MCPH.

CH2: CH— CH2— CH3 CHZZ |Cf CH3

CH,
CH3* CH=CH— CH3

A_ CH,

CH H CH H
RN }: 3 SN 7
C=C C=C,
/ N - N
H H H CH;
1) C4HoCl — n3omepust yriaepoHoro ckenera, U30MepHst MOJI0KESHUS
CH;—CH,—CH,—CH,—Cl CH;— |CH— CH,—Cl
CH;
CH;
|
CH;— CH,— |CH— c CH; —C—Cl
|
CHs CH;
OTtBeT Ha Bonpoc 7.
W3omepamu sBASIOTCS:

0]
_0 i
1) CH;— CH,— C_ g PonaHATE CH;— C— CHj; aumeTunkeToH

2) CH;—CH,—CH,—OH nponanon-1  CH;— |CH— CH; nponanosn-2

OH

CH;—CH,—O—CH;  MeTHUI3THIOBBIH 3hHp
/ O

7’z o o
3) CH;—CZ_ METHJIOBBIN 3QHP 3TAHOBOW KUCIIOTHI

3

0
7
CH;— CH,— C_ OH MPOMNAaHOBast KUCIIOTa

12



I'naBa 2. Peakuuu opraHn4ecKux coeIHMHEeHUil

§ 8. Tunwt xumuueckux peaxyuii
6 OpP2aHUYEeCKOU Xumuu

OTtBet Ha Bonpoc 1.

a) peakius 3aMeIICHNUS; 0) peakius 3aMeIICHUS;
B) peaxiysi MPUCOCAMHEHHUS; T') peaKius OTIICIUICHHS;
J) PEaKIMs H30MEPU3aLUHT; €) peaxius OTHICTUICHNS;

) peaKLusl 3aMeLICHHS.
OTtBeT Ha Bonpoc 2.
a) JIns1 alkaHOB XapaKTEPHbI PeaKIHu:
CH, + Cl, —» CH;Cl + HCI — 3amernienus

o

CH, CH,—CH, + H, — OTLICIICHUA

2He ALO; 2 2 2

t
CH3 — CH3 —CH,-CH, - CI‘I],_> CH3 —CH,-CH- CH3
AlCl; \
CH,
— M30MEpH3aIHN
6) Jly1s1 anKeHOB XapaKTEepHbl PEeaKIUu:
CH,—=CH, + H, P, CHg — mpucoennnerns
— Pt —

CH,—CH, — CH=CH + H, — ormermienns

1,

CH,—CH— CH,— CHs CH;— CH=CH— CHj

— U30MEepH3aIHU

OTtBeT Ha Bonpoc 3.

B pesynmbTaTe peakinii H30MepH3aUK 00OPa3yIOTCS MOJICKYJIbI TOTO e
Ka4eCTBEHHOTO M KOJMYECTBEHHOTO COCTAaBa, YTO M UCXOMHBIC, IPOUCXOIUT
M3MEHEHHWE CTPYKTYpPBI BEIIECTBA, YTO OOBEAMHSIET MX C PEAKIUSIMHU TOIY-
YeHUsI AIUTOOPOHHBIX MOAU(PHKAIMI

CH;— CH,— CH,— CH;

Alfl3 CH;— ClH— CH;

CH;

OTtBeT Ha Bonpoc 4.

a) Macca yBEeJIMYMBACTCS B PE3YJIbTaTe PEAKLUi NPHUCOCTUHEHUS;

6)Macca YMCEHBIIACTCA B pE3YyJIbTATC peaKHI/Iﬁ SJIMMUHHUPOBAHUS;

B) Macca He U3MEHSETCS B pe3yJIbTaTe peakiiii H30Mepu3alui;

F) Macca MOXCET YBCIIMYHUBATHCA HWIIM YMCHBIIATHBCA B 3aBUCUMOCTH OT
peareHTa B pe3yJbTaTe Peakiil 3aMeIeHUs.
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§9. Tunovt peakuuonnocnocooHbIX uacmuy u MexaHu3mol
Peaxkyuil 8 Op2anu4ecKkoll xumuu. Bzaumnoe enuanue amomos
6 MOJIEKY1ax Op2aHu4ecKux cOeOUHeHul

OTtBet Ha Bonpoc 1.

Tl'oMonuTHYECKH pa3phIB CBSI3M — PAa3phIB, KOTNA KaXXIOMY aTOMy OT-
XOJIUT 1O OJTHOMY JIEKTPOHY. XapaKTepeH Julsi 0OMEHHOTO MeXaHH3Ma 00-
pa30BaHUS KOBAJICHTHON CBSI3U.

I'eTeponuTryeckuii pa3pbiB CBSI3H — pa3phiB, KOT/A B pe3ynbTaTe oOpa-
3yIOTCS TTOJOKHTEIBHO M OTPHIATENHHO 3apsDKCHHBIE YacTHIBL, T.K. 00a
9NIEKTPOHA W3 OOLIeH 3IeKTPOHHOH Maphl OCTAIOTCS MPH OJHOM U3 aTOMOB.
XapakTepeH sl TOHOPHO-aKIENITOPHOIO MEXaHW3Ma OOpa3oBaHHS KOBa-
JICHTHOH CBSI3H.

OTBeT Ha Bomnpoc 2.

OneKkTpoduil — KaTHOH WM MOJIEKYJa, NMCIOIIAs HE3aIOJIHEHHYIO HJICK-
TPOHHYIO OpOHTaNb, CTPEMSIIMICS K 3allONHEHHIO €€ DJIEKTPOHAMH, T K. 3TO
IIPMBOJIUT K GOJIee BBIFOIHOM JNEKTPOHHOI KoH(pHUrypamuu atoMa (1o H').

Hykneodun — aTomM wim MOJEKyJa, HMEIOIMN HEMONEeNCHHYIO Mapy
9JIEKTPOHOB, B3aMMOAEHCTBYIOMIMX C Y4aCTKaMH MOJIEKYJ, HA KOTOPBIX CO-
cpenoToueH ¢ dexTuBHEI monoxuTensHei 3apan (CH;0, CI', OH).

OtBer Ha Bompoc 3.

Me3oMepHbIH dPQEKT nepeaaercs Mo Uenu 7-CBA3eH, MPUBOAUT K CMe-
MIEHHIO DJIEKTPOHHON IUIOTHOCTH, a MHAYKTHBHBIA 3(QeKT mepenaercs mo
LeTN 0-CBSI3eH, IPUBOJINT JIUIIb K HEKOTOPOMY M3MEHEHHIO MOJSIPHOCTH CO-
CEIIHUX CBsi3eil M MO ey OBICTpo 3aTyxaeT. O0a 3THX SBJICHHS BIMSIOT HA
XUMHUYECKHE CBOMCTBA BEILIECTB, HO B PA3HOM CTEIEHU.

OTtBeT Ha Bomnpoc 4.

a)CH, — Cl

XJ10p, SIBISIACH JIEKTPOOTPULATEIIBHBIM JICMEHTOM OTTSATMBAeT Ha ceOs
3NIEKTPOHHYIO IIOTHOCTb, CBA3b CTAHOBUTCS MEHee MOIApHOH, T.K. CH;: 00-
JaJaeT MOJI0KUTENBHBIM HHIYKTUBHBIM 3()(HEKTOM.

CH;

0)

Cas3p OensonpHOro xousla ¢ CH;-ciabo nmonspHa, T.K. KOJIbLIO OTTSTU-
BaeT Ha ceDs IEKTPOHHYIO IUIOTHOCTD, oOmanaet —I apdekrom, a CH;: 00-
nanaet +I 3¢ppexrom.

B) CH;— cf
OH

CHj00namaer +/ sddexTom, ycunuBas TMpH 3TOM HPOYHOCTH CBS3H
O — H, kucnora cranoBurcs cinabee, yem, Harpumep, HCOOH.

r) CH;— CH=CH,

JIBoiiHas CBsi3b CTaHOBHTCS Oosiee mpounoit, yem B CH,—CH, , Tk.
CH;-obmanaer +/ apdpextom.
14



1) CH;—OH
Cesi3b O — H meHee nomsipHa, yem, Hanpumep y ¢eHonos, T k. CH;- 00-
nanaet +I 3ppexrom.

CH;OH + NaOH 7 CsHsOH + NaOH —> C¢H;ONa + H,0
Kg (CH;COOH) = 1,75-10°  Kg (HCOOH) = 1,7-10*
CH;
+NaOH 4

Cl OH
+NaOH — ©/ +NaCl

§ 10. IIpupoonsie ucmouHuKu y2i1ee000po0os

OTtBet Ha Bonpoc 1.

OCHOBHBIC HCTOYHHMKU YIJIEBOJOPOIOB: HE(DTH (AnKaHBl JUHEHHOTO M
Pa3BETBIICHHOTO CTPOCHHUS, CoAepXkale 5 u Ooiee yriaepoJHBIX aTOMOB);
MPUPOHBIN ra3 (MpelesibHbIE YIIIeBOJOPObl ¢ HEOOIBIIOH MOJICKYIISIPHOM
Maccoil); KaMEHHBII yroyb (OpraHHYECKUE BEIIECTBA CaMOI'0 Pa3IM4yHOIo
cocTaBa U HEOPTaHUIECKHE).

ITpakTHyecky Bce HCTOYHUKHU COJEPXKAT IpeebHbIE YIIIEBOJOPOBL,
OoJiee TOYHBIN BBIBOZ CHENATH CIOKHO, T K. COCTaB HCTOYHUKA CHIIBHO 3aBH-
CHT OT MECTOPOKACHHUSI.

OTBeT Ha Bomnpoc 2.

He(i)TI: — MacCJIIHUCTasA XUAKOCTb TEMHOI'O IIBETA C XapaKTCPHBLIM 3alla-
XOM, HEpACTBOpHUMAs B BOAE, JIETYEC BOOBI. Ona He MMEET MOCTOSHHON TeM-
MepaTypbl KUIICHUS, T K. COCTaB €€ CHUJIBHO BapbUPYCTCA U OHA SABJIACTCS
CMECHIO BEIECTB.

OTtBeT Ha Bonpoc 3.

Ilpu yreuke HedTh pacTeKaeTcss MO MMOBEPXHOCTH BOJBI, MPEISTCTBYSI
PacTBOPEHHIO KUCIOPOIa U JPYTHX ra30oB Bo3dyxa B Bone. Ilomaaas B mpu-
POIHBIC BOIOEMbI, HE(Th BBI3BIBACT THOECIH MUKPOOPTaHU3MOB U JKHBOTHBIX,
MPUBOJS K IKOJIOTMIECKUM OCICTBHSM.

ITostomy B mepByIO o4epesb HEOOXOIUMO B CIydYae YTEYKH MPEeJOTBpa-
TUTD €€ PacTeKaHKe, 10 BO3MOYKHOCTH YHHUTOXXUTD ISITHO JIMOO OHONOTHYE-
CKHM IIyTeM, JTHOO CKeYb.

OtBet Ha Bonpoc 4.

PexTudukanus — QpakuuoHHasi neperoHka HeTH, QUIUIECKUN CITO-
co0 pasfeneHHs CMECH KOMIIOHEHTOB C pPa3JIMYHBIMU TeMIepaTypaMu
KUICHHS, B PE3yJIbTAaTe MOIY4YalT CICAyIOIHe (pakunu: peKkTHdukaim-
OHHBIE Ta3bl, TA30JMHOBYIO (PPaKIIHIO, TUTPOUHOBYIO (DPAKIUIO0, KEPOCHHO-
By (PaKIHIO0 U IU3EIbHOC TOIUIHBO; OTJIHYAIOTCS OHU COCTAaBOM M TEM-
nepaTypaMy KHITCHHUS.
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OTtBeT Ha Bomnpoc S.
KpekuHr — TepMuyeckoe pasiioxkeHrne HeTernpoyKToB, MPUBOIIIEE K 00-
Pa30BaHUIO YITIEBOAOPOI0OB C MEHBIINM YHCIOM aTOMOB YIJIEPOJIA B MOJIEKYJIE.

CH,y — CHg + CHy; CgHyg — CyHy + C4Hg; CiHzy — CsHys + CgHyg

OTBeT Ha Bomnpoc 6.

KpekuHr ObIBaeT TEPMUUYESCKHN M KATAIUTHYECKUI, U B TOM, U B JPYroM
clly4ae MPOUCXOUT YKOPOUCHHUE YIIIEPOIHOI LIETH, HO B IEPBOM Cily4yae oOpa-
3yeTcsl CMeCh aTKAHOB M AJIKEHOB, & BO BTOPOM YTJIEBOJIOPO/IBI Pa3BETBICHHOTO
Y IUKIMYECKOTO CTPOSHHs. TepMHYIeCKUii KPEKUHT IPOUCXOUT TI0]] ISHCTBH-
€M BBICOKOH TeMIIepaTyphl, a KATATUTHYECKUI B IPUCYTCTBUM KaTalnu3aTopa.

OTtBeT Ha Bonpoc 7.

[MomyTHBI HEPTAHOW ra3 HOCUT TaKOE Ha3BaHHE, T K. COMYTCTBYET Me-
CTOPOXIICHUSIM He(TH: cOOMpaeTcsl HaJ He(PTHIO B 3MHOM KOPE M YaCTHYHO
pacTBopsieTcs B HEW MoJ AaBJCHUEM BbllIenexamux nopoa. CocTouT oH B
OCHOBHOM M3 aJIKaHOB, KOTOpBIE cozepkaT 1o 6 atoMoB yriaepoxa. OH Ha-
IIeN MUPOKOe MPUMEHEHHE B KaUeCTBE TOIUIMBA M CHIPBS I XUMUYECKOH
MPOMBIIITIEHHOCTH.

OTtBeT Ha Bonpoc 8.

IMpuponnslii Ta3 ABISETCS CMECHIO AKAHOB ¢ HEOOJIBIINM YHCIOM aTo-
MOB YTJIepO/ia, HO €r0 MECTOHAXO0XK/ICHHE HEe CBA3aHO ¢ He(DTHIO.

CH4 + 202 — C02 + 2H20 2C2H6 + 702 — 4C02 + 6H20
C3Hg + 502 — 3C02 + 4H20 2C4H10 + 1302 — 8C02 + 1OH20
C5H12 + 802 — 5C02 + 6H20 2C6H14 + 1902 — 12C02 + 14H20
OTtBeT Ha Bonpoc 9.
2CH, — + CH,+3H, 3GH, C?}fT

OTtset Ha Bonpoc 10.

KokcoBanne — mnpokanuBaHHUe KaMEHHOTO yriisi 0e3 JIocTyma BO3IyXa.
ITpu sTom obpasyercs: kokcoBslit ra3 (H,, CHy, CO, CO,, NH;, N,); kameH-
HOYTOJIbHAsE CMOJIb (OpraHMYECKHEe BellecTBa, HajcMonbHas Boja (NH;, H,S,
CsHsOH), xoxkc (yrmepon).

2H2 + 02 — 2H20 NH3 + HCl — NH4C1

N, + 3H, — 2NH; H,S + PbO — PbS + H,0O

Ortger Ha Bonpoc 11.

B niepByto ovepens HedTh, KAMEHHBIH YToJIb ¥ IPUPOIHBIN ra3 SBISIOTCS
UCTOYHUKAMH YTJIEBOJOPOAOB, MHOTHE M3 KOTODPBIX SBISIOTCS OTJIWYHBIM
CBIPbEM JIJISI XUMHYECKOTO MPOU3BOJICTBA, MPU CIKUTAHHUHM WX YIIIEPOIHBIH
CKeJIET pa3pylaTcs.
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I'naBa 3. YrieBomxopoasbl

§11. Anxanwr
OTtBet Ha Bonpoc 1.
Oommas popmyina ankanoB C,Ho,:»
OTtBeT Ha Bonpoc 2.
I'ekcan C4H 4 MOKET CyliecTBOBaTh B JOpPME CIIEAYIOIINX H30MEPOB:
CH;—CH,—CH,—CH,—CH,—CH; CH;— |CH— CH,— CH,— CHj
H-T€KCaH CH,

2-MeTHIINEHTAH
CH;— CHy— ?H— CH,—CH; CH;— |CH— |CH— CH;

CH;4 CH; CH,
3-MeTUINEeHTaH 2,3-muMeTnnoyTan
CH;

CH;— |C7 CH,— CH,

CH;
2,2-numeTnn0yTan

OTtBeT Ha Bonpoc 3.

KpekuHr — mporiecc paciiernyieHusi HeTenpoayKToB, B pe3yJIbTaTe KO-
TOPOro 0Opa3yroTCs YIIEBOIOPOABI ¢ MEHBIINM YHCIOM aTOMOB YIJepona B
MoJeKyJie. BBIIeIsIFoT TepMHYECKUA, KaTaTHTHIECKUi, BOCCTAHOBUTEIBHBII
KPEKUHT ¥ KPEKUHT BHICOKOTO JAaBICHHUS.

OTtBeT Ha Bonpoc 4.

B03MOKHBIE IPOIYKTHI KPEKHHTa FeKCcaHa:

C;Hg (npomnawn), C;Hg (nmponen), C,Hy, (Oytan), C,H, (3ren), C4Hg (Oy-
teH), C,Hg (3tan), CH, (Metan), CsH,( (nenren).

OTtBeT Ha Bonpoc 5.

o cp DO, ANa o 9Bo
) CHg va A b B
1) C,Hs + Cl, » C,H5Cl +HCI
XJIOpITaH
2) 2C,H;Cl + 2Na —» CH;—CH,—CH,—CHj; + 2NaCl
OyTaH
3) C4H10 + Br2 - C4H9Br + HBr
6pomOyTaH

1) Al
6) CHy—CH, CH, cH, VA0, , 2By ¢
450°C Vo
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ALO,

1) CH3— CHy— CH,— CHj, 250 ¢ CHi— lCH— CH,4
CH;
n300yTan
Br

2) CHy— |CH_ CHy; + Br, —> CH;— ?7 CH; + HBr

CH; CH;
2-0poM-2-MeTHIIPOIIaH
OTtBeT Ha Bonpoc 6.
CHs

CH;— |C7 CH; 2,2-1MMETHIIPONaH

CH,
IIpr GpOMHUPOBAaHHUH JAHHOTO COCAMHEHHSI 00pa3yeTcsi TOIBKO OJHO MO-
HOOPOMITPOM3BOTHOE
CH, CHjy

()
CH;—C—CH; + Bn Yo, CH;— |C— CH,Br + HBr

CH, CH,
OTtBeT Ha Bonpoc 7.
o1 0,5 moitb
,1 MOJIB 3n+1
C,Hapis +( 1 ) 0, - nCO, + (n + 1)H,0
v

1. n(O,) =V— =11,2 n: 22,4 n/moinb = 0,5 Mob

m

p W 03 OL 205 5 i01=1,n=3
1 3n+1" 1 3n+l

2
C;Hg — monekynsipHas ¢popmysna;CH;—CH,—CH; — ctpykrypHas popmyia
OtBer: CH;—CH,—CH; (miponan).
OTtBeT Ha Bonpoc 8.
1 Momb JIr00OTO Ta3a NpH H.y. 3aHUMaeT 00beM 22,4 71, a Macca ero paBHa
MOJIEKYJISIPHOM Macce, IO3TOMY MOXKEM COCTaBUTh MPOIOPIHIO:
224n—Mr

56n1—11r
224 _Mr o, 11224 0,
5,6 11 5,6

Takyro MOJIEKYJISIPHYIO MAacCy CpeIu MpeebHBIX YIIIEBOAOPOIOB HMEET
nponan C;Hg CH3;—CH,—CH;

OtBer: CH;—CH,—CH; (miponan).
18



OTtBeT Ha Bonpoc 9.

MertaH NpPUMEHSETCS B Ka4yeCTBE TOIUIMBA M CBHIPbS I XHUMHYCCKOIL
IpOMBIIUIEHHOCTH. K MeTaHy crenmanbHO JOOABISIOT ITaXydne BeEIlecTBa,
YTOOBI yTeUKa ra3a Morjia ObITh OOHApYyKEHa M HE MPOU30IIEIT B3PHIB.

OTtBet Ha Bonpoc 10.

ITpu KaTamTUTHYECKOM OKHCICHHH METaHa MOTYT OBITH IOJyYeHBI MeTa-
HOJ Wiy (OpMaIbAET U ¥ BOJA.

(0]
=

2CH, + O, — 2CH;0H, CH;+ 0, > H— C< + H,0
H

Ortger Ha Bonpoc 11.

X MOJIb 2X MoJlb Y MOJTb 3y Monb
2C,Hg+70, - 4CO, + 6H,0 ; C3Hg+50, — 3CO,+4H,0
120r

CO, + Ca(OH), —> CaCO;+ H,0 ; n(CO,)=n(CaCO;)= %O =1,2 MoJb.

100
ITycte n(CsHs) = x Mmonsb, a n(C;Hg) = y Mo, Torna cocraBUM CUCTEMY ypaB-

. |(x+¥)22,4=10,08
HEHUMH: ;x=0,6 - 1,5y; 0,6 - 1,5y + y=0,45;
2x+3y =12

0,5y =0,15;y=0,3; x=0,15; V(C,Hy) =n"V,,= 0,15-22,4=3,36 1,
V(C;Hg) =n'V,=0,3-22,4 = 6,72 1. OtBet: V(C,Hg) = 3,36 11; V(C;Hg) = 6,72 1.

OTtBeT Ha Bonpoc 12.

T k B pe3ynbrare OPOMUPOBAHHS CMECH BBIIEIEHO TOJIBKO 2 Maphbl U30-
MEpPHBIX MOHOOPOMAJIKaHOB U 3TO ObLIa cMech (T.e. 1100 00a MpoayKTa ra3sl
100 KUIKOCTH, IMOO TBEpHbIC Tella) U C YYETOM UX CpeJHEH MOJCKYIsp-
Hol Macchl M, = D(C,Hy) - M(C,He) = 1,808 - 30 = 54,24 (MuHuManbHas
MoJeKyssipHass Macca xuakoro ankana (Cg¢Hjpp) paBHa 72) nemaem BBIBOJ,
YTO 3TO INponaH u OytaH. bonee Tsxenblit OyTaH (MOXeT ObITh H-OyTaH WM
H-OyTHH, HO 3TO HE UMEET 3HAYCHHUs, 00a JAI0T 10 2 U30Mepa).
CH}*CHzchj, + Brz —> CH}*(EH*CH3 + CH3—CH2—CH2Br

Br
CH}‘CHZACHzf CH3 + BI'Z —> CH3 4CH2 4CH2 4CH2BI‘+CH3 4CH2 ACHBI'*CH:;
ITycts MonbHas 1ois nponaxa X, Toraa Oyrana (1 — x).
44x + 58 (1 —x) = 54,24; 14x =3,76; x = 0,269; 1-x = 0,731.
Jiist razoB oObeMHas gouis paBHa MosibHOH. OTBeT: W5 (C;H o) = 73,1%

§ 12. Anxenwt (onegpunsi)

OTtBet Ha Bonpoc 1.

Jlst ankeHoOB XapakTepHa W30MEpPHS YTJIEPOJHOTO CKENeTa, MOJIOKEHUS
KpaTHOfI CBsA3H, MCKKJIAaCCOBast U TCOMETPUICCKasA U30OMEPH. ILJ'ISI rnexrTeHa-1
MOXXHO HaITUCAaTh CICOYIOIIUEC U30MCPBI:

CH;— CH—CH— CH,— CH; CH;— C—CH— CH;,

CH,
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i CH,
i E A<CH3
CH; CH. CH;
CH H
3\ /C/Z 5
/\ =K
G,Hs

H H

/
CH
/C:C\ s
H QHS CH2 =C- CH2 - CH3
CH,

CH,—CH— CH— CH;4
OTtBeT Ha Bomnpoc 2.

a) 1300yTeH MOXKHO MOJYYHTh H3:
Clil ?l

CHZf lcf CH3 + Zn - CH2:|Cf CH3 + ZIIC12

CH; CH,
1,2-nuxmnop-2-MeTuiInponata
Cl
| .

CH;— lC— CH; + NaOH Crmpr CHZZlC_ CH; + NaCl + H,0

CH; CH;

2-XJ7I0p-2-MeTHUIIPOIaHa
Cl

| o

CHy— lCH— CH;+ NaOH

s CHZZCf CH3 + NaCl + Hzo
CIIUPT |

CH; 1-x510p-2-MeTHIIponana CH;
ALO;
CH;— (le— CH; © CH,= (lj— CH; + H,
CH; n3o0yrana CHs
OH
CH;— C—CH CH,—C—CHj; + H,O
3 | 3 H,SO, 2 | 3 2
CH;4 CH;

2-MeTunmponasona-1



t
H,SO;4
CH, CH;
2-metunnponanona-1
6) OyTeH-2 MOXKHO NOJIY4UTb U3:
ALO;

CH;— lCH— CH,— OH CHy= lcf CH; + H,0

CH,—CH— CH,— CH; CH;— CH=—CH— CH;,
OyteHa-1
Br

| CIHUPT
CH;— CH— CH,— CH; + NaOH -

CIUPT
tO

CH3— CH=CH— CH3 + NaBr + H20
2-06pomOyTana
CH;— lCH— |CH— CH;3 + Zn — CH;— CH=CH— CH; + ZnCl,

a a 2,3-guxnopbyTana

T
CHy— CH,— CHy— CHy  — = CH;— CH—=CH—CH; + H,
OyraHa
t
C%}{m = CH{g“’C}{::C}{‘A’C}{g+‘C}{34"(}{2‘4’C}{2‘4’C}{3
OKTaHa
B) OyTeH-1 MOXXHO MOJYYUTh H3:

AlO,

CHy— CH=CH— CH, CH,=—CH— CH,— CH;

OyTeHa-2
CIIUPT

tO

?Hz— CHz— CH2— CH3 + NaOH

Br
CIIUPT

tO

Cszch CHzf CH3 + NaBr + Hzo
1-6pombyTana
?I{z--?}{--(j{z——'cji3 + Zkl-__*.Cj{zzzz(:}L——(j{Z——'Cj{3 + Zk“:b

a a 1,2-nuxsopOyrana

t
CH;— CHy—CH,—CH; | CH,=CH —CH,—CH;+H,
OyraHa
t
CgHjg — CH,—~CH— CH,— CH3 + CH;— CH,— CH,— CHj

OKTaHa
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OtBer Ha Bompoc 3.

1) HCI  2) KOH _ 3)KMnO, B

a)CH;— CH,— CH—=CH, e 50

DeHy— CHy— cH=CH, + HCl —> CH;— CH,— lCH— CH,

Cl
2-xnmopOyTaH
CIHPT
2) CH;— CH,— |CH— CH; + KOH
Cl
CIIUPT
: CH;— CH=—CH—CH; + KCl + H,O
OyTeH-2

3) 3CH3* CH=—CH— CH3 + 2KMHO4 + 4H20 -
— 3CH;— CH— CH—CH; + 2MnO, + 2KOH

OH OH
2,3-6yTaHanou
1) KOH 2) HBr

6) CH3;— CH,— CH,— CH,Br e

CIIUpT

1) CHS_ CH2— CHZ_ CI‘IZ— Br + KOH

CIUPT

CH3—CH2—CH:CH2 + KBr + HQO
OyteH-1
2) CHy— CH,— CH=CH, + HBr

> CHy— CHy— lCH— CH,

Br
OtBet Ha Bonpoc 4.
CH37 CHzf CHzf Cl— CH37 CH— CH3

Cl
1) CH;—CH,—CH,Cl + KOH T@T» CH;—CH=— CH, + KCI + H,0
2) CH;— CH=CH, + HCl — CH;— lCH— CH;

Cl
OTBeT Ha Bomnpoc S.
Heobxonumo mporycTuts cMech uepes pactsop HBr.

C2H6 + HBr 74
CyHy + HBr —» CH3 -CHj — Br
ras JKHUIKOCTh

OruneH npopearupyetr ¢ HBr, nipu 3Tom o0pasyercs xuakoctb CHy—
CH,Br u ocTaercs TOJIbKO 3TaH.
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OTtBeT Ha Bonpoc 6.

AnkaHbl He BCTYNAalOT B PEAKUUM THUAPHUPOBAHUS, TalOr€HOI'MIPUpPO-
BaHUs, TaJOrCHUPOBAHUS M THIpPATAllMH, HE OOCCIBEUMBAIOT IEpMaHra-
HaT KaJiisi 1 OPOMHYIO BOJY.

C2H4 + Clg - CHzcl — CHzcl, C2H4 +HCl > CH3*CH2C1,

C2H4 + H20 - CH3—CH20H, C2H4 + H2 - CH3—CH3,

3C,Hy + 2KMnO4 + 4H,0 — 3(|3H2—(|3H2 + 2MnO, + 2KOH;
OH OH
C2H4 + BI'Q - CHzBI' —_— CHzBr.

OTtBeT Ha Bonpoc 7.

C,H,, + H, — CnHy,ip

V(C,Hy,)= V(H,)= 0,896

1 monp nro00ro raza npu H.y. 3aHuMaer 22,4 1 ¥ UMeeT Maccy, paBHYIO
MOJISIPHOM, IO3TOMY MOKEM COCTaBUTb IPOIOPLUIO:

224n—Mr; 0,89 n1—28T

224 M 22428

0896 2.8° 0,896

Taxyto MOJIEKYJISIpHYIO MacCy U3 aJIKEHOB UMEET NEHTEH

C5H10 (5 12+ 10= 70)

OrtBet: M, =70,

CH,—CH— CH,— CH,— CH; (nenrteH-1)

CH;— CH—CH— CH,— CH; (neHTeH-2)
OTBeT Ha Bomnpoc 8.

90 M
20 Mt 3n
CnHZI’l + 7 02 —)HCOQ + nHZO
22,4 mn 33,6_IIMJ'I

1. V(0O,) =V, - n =224 Mi/MMOITb -%MMOJ‘IB =33,6n ma

V(C,Hy,) = Vi, - n = 22,4 mmonb/mi - 1 mmons = 22,4 mit
20 90 n 90-22.4

" 224 336n° 20-336
OtBer: C;Hg — nporen.
OTtBeT Ha Bonpoc 9.

254r 4321

c,H,, +Cl, -»CH,(Cl,; CH, +Br, -»>CH,Br
y (12n+2n+71) = 25,4; 14ny = 25,4 — 71y; y (12n + 2n+160)=43,2
l4ny =43,2-160y; 17,8 = 89y; y = 0,2;
n=(25,4-710,2)/40,2=11,2/2,8=4
C,Hy CH;-CH,-CH=CH,

=3=3 C}H(,
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CH;— (lj— CH, CH;— CH=CH — CH,

CH;
Ortsert: C4Hs.

§ 13. Anxkunwt
OTtBet Ha Bonpoc 1.
HHH AJIKKHOB TCOMECTPHUYCCKasd H30MEPpUA HEBO3MOXKHA, T. K Ka)KZ[I:II\/‘I
arom C npu TpOfIHOfI CBA3HU COCAUHECH TOJIBKO C OJTHUM 3aMCCTUTCIIEM.
OTtBeT Ha Bonpoc 2.

JIs1 aJIKMHa cocTaBa CSHg MOKHO Hammucathb CJICAYIOIHNE U30MCPHI:
y P
CH=(C— CH2— CH2— CH3

CH=C— TZH— CH;3
CH;
CH;— C=C— CH,— CH;,4
OTtBeT Ha Bonpoc 3.

1.Ca0 + 3C —— CaG + CO _CaC, + 2H,0 —> Ca(OH), + CH,
1500 °C

2.C + 2H, = CH, 2CH, CH, + 3H,
OTtBeT Ha Bonpoc 4.
1) H,,Pt 2) Br, 3) KOH
a) GH, A b CIIMPT B
1) H=C—CH; + H, % CH,=—CH— CH,

[POTIEH
2) CH=CHCH; + Br, —~ |CH2— |CH— CH,
Br Br

1,2-qubpommipornan
3)CFI4(?L7CH3+2KOH —— > CH=C—CH; + 2KBr + 2H,0

CIUPT
Br Br MIPOTIHH
2 3
6) C,H, H, (2 mop) A ) Ch ) KOH
Pt Vo CIIMpT
— Pt
1) CH:C*CH:; + H2 I CHZZCHiCH?,
CH,—CH—CH; + H, —2% CH;— CH,— CH,
Nponan
2) CH3—CH2—CH3 + Clz v d C3H7C1 + HCl
XJIOpIIPONaH
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CIIUPT
3) C3H,Cl + KOH ——— CH,=—CH— CHj, +KCl + H,0

NpOTNeH
2)Cyv b
1)H,0 400 °C
B)CaC;, —> A
\ B
3) CuCl, ©°
Cakr
1) CaC, + 2H,0 — Ca(OH), + C,H, 236G Z50eC
aleTuIeH |
> OeH30II
3)20H, S ye=c cu=cn,

tO
OyTtuH-1-eH-3
(BUHMJIAIICTUIICH)
OTtBeT Ha Bonpoc 5.

CHy— CH=CH—CH; —> CH;— C=C—CH,
1) CH;— CH=CH— CH; + Br, —> CH;— CH— CH— CHj
|

Br Br
CIIUPT
2) CH;— lCH— lCH— CH; + 2KOH ——

Br Br

P, CHy C=CCH, + 2KBr + M,0

OTtBeT Ha Bonpoc 6.

IToroMy 4TO MeZb MOXET MPOPEArHPOBATh C AlCTHICHOM, 00pa3ys are-
TUJICHU]I MEAU — B3PBIBOOIIACHOE BEILECTBO.

OTtBeT Ha Bonpoc 7.

C3Hg + 502 — 3C02 + 4H20, 2C3H6 + 902 — 6C02 + 6H20

C3H4 + 402 — 3COZ + 2H20

m(C)=n(C) Ar(C)= Y€O,y), Ar(C) = % ‘12=2,159r

m )
m(H)=2,48 - 2,159=0,321 (r); m(H20)=% 10,321=2,89 (r)

Otset: m(H,0) =2,89 1.

IMpumeuanue. B ycnoBun 3amaun omedatka.Bmecto «4,03 m» H0MKHO
OBITE «4,03 1%

OTtBeT Ha Bomnpoc 8.

X MOJIb X MOJIb X MOJIb

CnH2n+ Brz —)CnHanrz
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y MOJIb 2y MOJIb y MOJIb
CI]H 2n-2 + 2Br2 —> CnH Zn_zBr4
160(x +2y) = 40
(x+Yy)22,4=392
(14n +160)x + (14n+318)y = 47,2
x+y=0,175; 0,175 -y + 2y = 0,25;
y=0,075;x=0,1
(14n+160)-0,1+(14n+318):0,075=47,2; 1,4n+16+1,05n+23,85=47,2
245n=7,35;n=3
C;H *£—057' C;H *M—O%
(D( 3 6)_ 07175 - Y 5('0( 3 4)_ 0’175 B
OtBet: 0(C;Hy) = 0,57, o(CsHy) = 0,43.

§ 14. Anxkaouenwt

OTtBeT Ha Bonpoc 1.
AnKaaueHsl ObIBAIOT C:
1) conpsKeHHBIM PACIIOIOKEHUEM JBOMHBIX CBS3EH

CH,—CH— CH=—=CH,
Oyraguen-1,3

2) KyMyJIMPOBAaHHBIM PACIOJI0KEHUEM JBOMHBIX CBsI3eH

CH,—C—CH,

npomnajaneH
3) U30JIMPOBAHHBIM PACIIOIOKEHUEM JIBOMHBIX CBS3EH
CH,—CH— CH,— CH—CH,

neHTagueH-1,4
OTBeT Ha Bomnpoc 2.
Jns ankaguena CgH g MOXKHO HamucaTh CIeIyIOIINEe H30MEPHI:

CH,—CH— CH,— CH,— CH=—=CH, CH,—CH—CH—CH=—=CH,

CH,
CH,=—=(C—CH,—CH=—CH, CHz=|C—T3= CH,
|CH3 CH; CH;
CH,=CH—CH,—CH=CH—CH; = CH,—C—CH—CH—CH;
CH;
CH,— CH—C—CH— CH; CH,=CH—CH=CH—CH,—CH;

CH,=C=CH—CH,— CH,—CH; CH;— CH=—=C—CH—CH,— CH,
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CH;— CH=C=C—CH, CHy;— CH=CH— CH=CH— CH,

CH;3
OTtBeT Ha Bomnpoc 3.
IIJ'ISI AJIKAAUCHOB C COIPS>KCHHBIMU ﬂBOﬁHLIMPI CBA3SIMU  XapaKTCpHa
H30MepHsl YIIIEPOAHOTO CKEIeTa U [UC-TPAHC-H30MEPHSL.
CH;

CH;— CH—CH— CH—CH, CH,—C— CH—CH,
CH,—CH~_ < CH; CHy=CH~ — < H
— v
v H H CHj,
OTtBeT Ha Bonpoc 4.
CH2: CH— CH=— CH2 + BI'Z —_— CHzf CH=CH— CH2
Br Br
1,4-mubpomOyTeH-2
CH2: CH— CH= CH2 + BI'Z - CHz— CH— CH=— CH2

3,4-mubpomOyTeH-1 Br Br

OTtBeT Ha Bomnpoc S.

a) Cl—CH,—CH,—CH,—CH,—c1 DXOH_ -~ 2) HCI

CITUPT 1 monb

b+B

1) Ck—CH,—CH,—CH,—CH,—Cl + 2KOH —2,

CITUPT
— = CH,=—CH— CH=CH,+ 2KCl + 2H,0

Oyraauen-1,3
2) 2CH,—CH— CH—CH, + 2HCl—=
— CH,— CH—CH— CH; + CH3;— CH— CH—CH,

Cl Cl

1-xs10p0OyTEH-2 3-xmopbyTen-1

1) HySO, Az) Br,
180 °C 1 monb

B
6)HOCH,CH,CH,—CH,0H 3) Br

b+B Tr

H,S0,
1) HOCH,—CH,—CH,—CH;0H Tg0oc]
H,S0, o o

s0°C CHa=CH— CH=CH, + 2H,0

Oyraauen-1,3
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2) 2CH,—CH— CH=CH, + 2Br, —>
— CH,— CH=CH— CH,+ T:Hz_ CH— CH=CH,

Br Br Br Br

1,4-nubpomOyTeH-2 3,4-nubpomOyTen-1
3) CHz— CH=—CH— |CH2 + Brz - CHz— CH— (|jH— |CH2

Br Br Br Br Br Br
1,2,3,4-rerpabpoMOyTan
CH,— CH— CH—CH, +Br, —> |CH2— |CH— |CH— TIHZ

Br Br Br Br Br Br
1,2,3,4-TeTpabpomMOyTaH

OTtBeT Ha Bonpoc 6.

CH,+0,— CO,+ H,0; m(C) = %- 12 =481; m(H) = 5,4% =0,6r

=38 .06
12°

27n-0,Ir 8,96 1 3
C,H;+0, - 2C0O,+=-H,0;

27t 22,4n
27nT— 8,961 27-8,96 5
27r — 4481 448-27
C4Hg — ucrunnas ¢popmyna;CH,=CH-CH=CH, — ctpykTypHas Gpopmyia.
Otet: CH,=CH—CH=CH,.

=0,4:06=4:6=2:3

n

§ 15. Huknoankanot
OTtBer Ha Bonpoc 1.
a) A + BI'2 — Br— CHz— CHz— CHQ— Br

Br
6)0 + Br2—>©/ + HBr

OTBeT Ha Bompoc 2.

a)

‘,
K7

H  “CH;s

1MC-1-METHI-3-3THILMKION€KCAH  TpaHC- | -MeTHII-3-3THIIMKIIOTeKCaH
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.|||H ,|I|l-l

0) CH, CH,
,.|IH ,.|ICH3

1uc-1,2-MMeTHIIMKIOOYTaH  tpaHc-1,2-TMMeTHIIMKIO0y TaH

OTtBeT Ha Bonpoc 3.
C;Hyy

GHs
O/ STUJIIIMKIIOTEKCAH, KIACC: IMKIOATKAHbI

GHs

JUMETHID THIIIUKIIONPOTIaH, KIacc: IUKIOATKAHbI
H;C CH,
CH,—CH— CH,— CH,— CH— CHj S-METHITeKCeH- 1, Kiacc: alKkeHbI

CH,
CH;— CHy— CH—CH— CH,— CH,— CHj renren-3, xiacc: aJkeHbl
OTtBeT Ha Bonpoc 4.
Mr(y/B)=28-2=56. T k. JaHHBIA YIJIEBOAOPO] MPUCOCAMHSIET BOJIOPO,
HO He 00eCIBEYHBAET PACTBOP MEPMAHEHATa KalUs, TO OH OTHOCHUTCS K

Kimaccy nuknoankanoB. C Hy, 14n=56; n=4
T K. npu TUAPUPOBAHUH 0Opa3yeTCs CMeCh 2-X BEIIECTB, TO UCXOHOE

LC& OrBer: LCH

§ 16. Apomamuueckue y2nee000poouvt (apeHvt)
OTtBeT Ha Bomnpoc 1.

H;C CH; ©:C2H5 C,H;
CH;

3

CH; CH;
/©/ - ©/C3H7 -
H;C \CH3
CH;
CH;
CH— CH; CH;
CH; CH;
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OTtBeT Ha Bonpoc 2.
HpI/I ACTUAPOLUKIIN3AllM H-OKTaHa MOTYT 06pa30BaTBC5IZ

CHs
OrtBer Ha Bompoc 3.

CH CH CH
} FeCly } }
+C, —= +
a a

O-METHJIXJIOPOEH30Jl  n-METHUIXIIOPOEH30IT

CH, CH,Cl
Yo
+ Cly + HCl

XJIOPUCTBIA OEH3UI

OtBet Ha Bonpoc 4.

CH3 H2 SO CH3 CH3
+ HNO; +
NO, O

OPTO-HUTPOTOJTYOJT apa-HuTPOTOIYOJI
CH, COOH
+3[0]

TOJTyOJ

+ H,0

OeH30liHas KHCIIOTa

OTtBeT Ha Bomnpoc S.
X MI'

Br
FeBr3 224 mn
+ B, — + HBr

1. m(C¢Hg) = M(CgHg) - n = 78 mr/mmonsb - 1 monb = 78 mMr
V(HBr) =V, - n=224 mi/mMmons - 1 Mmmoins = 22,4 Mt

X MI' B

FeBrs T 224w

2. + Br, —> + HBr
22,4 M
78 mr
224 224

X 224 2248 500 wr (CoHe). Orser: m(CeHe) = 078 .
78 22,4 22,4



OTtBeT Ha Bonpoc 6.

Q= o 2T

3) CeHyp + Hy R CeHi4

1. My (CeHg) = 0,25 - 100 T =25 1; my,e(C;Hg) = 0,15 - 100r =151
Myer(CsHpz) =0,25-100r =251

2. m(CgHg) = M(CgHg) - n =78 r/momb - 1 monb =78 r

m(C;Hg) = M(C;Hg) - n =92 r/moins - 1 Mmonb =92 1;

m(CgHyy) = M(C6H12) -n =84 r/mMonb - 1 mosib =84 r

Vi(H,y) = V,, - n; = 22,4 ii/mons - 3 Mok = 67,2 1

Vy(Hy)) =V, - nz 22,4 n/moib - 3 Monb = 67,2 11

Vi(H,) =V, - n3 =224 n/monsb - 1 moss = 22,4 1

251 XI 15t y

Cellg + 3H, — CeH,, ; GHg * 3H, GHig

78r 6721 92r 67,2 1

251 zZ 1
CeHip + Hy > CgHyy

84r 22,4 11

B x (82D sy

78 67,2 78

ISy 67205 0 025z, 2524 oo gy
92 67, 2 92 84 22 4’ 84

4, Voﬁm(HZ) = Vl + V2 + V3 = 21,5 I+ 11,0 a1+ 6,7 1= 39,2 JI.
Otget: V(H,) =39,2 0.
OTtBeT Ha Bonpoc 7.

15,6

XTr
H,SO NO
R o)

m(C¢Hg) = M(C4Hg) - n =78 r/momnsb - 1 mosib =78 T
m(CsHsNO,) = M(C4H;sNO,) - n =123 r/momb - 1 Mmonb =123 1
15,61

H,S0
2.@ + HNO, —2 ©/ + H0

&r 123 r

@—L ‘= 123-15,6
78 123° 78

3. My (CHsNO,) = 0,7 - 24,6 T = 17,22 1. OtBet: m(CgHsNO,) = 17,22 1.

=24,6 1 (C4HsNO,)
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OTtBeT Ha Bonpoc 8.

3 @mz—CECH
Ucxonnsrit yrieBogopos

Ecnu yrneBomopoa pearupyer ¢ aMMHAYHBIM PacTBOPOM OKCHIA ceped-
pa, TO OH COAEPXHUT TPOMHYIO CBSA3b HA KOHIIE LEMH, & 3aMECTHTENb HaXO0-
JIATCSI B TO# e IIeTTH, a He B KOJIbIIE, T K. 00pa3yeTcsi OCH30JIbHAsE KUCTIOTa, &
HE TUKapOOHOBAs.

C —C=CH L NOH @ —C=C—Ag
CH C=CH CH. CBr,——CHBr
07 h— CH 2Br, — 07 h—CBr, 2
H,—C=CH COOH
+ [0]—= +200,

OTtBeT Ha Bonpoc 9.
C+2H2 — CH4

0
2CH, —~— C,H,+3H,

5 O

0
C+2H, — CHy; 2CH; —“ 5 C,H,+3H,;
0
3GH, C?g = @ CHytH, tT> C,Hy;

CHchq
CHzCH3 CH— CHZ
%
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I'naBa 4. Kuciopojacoaep:kammue coeJMHEHHsI

§17. Cnupmot
OTtBeT Ha Bonpoc 1.
CoupThl — OPraHUYECKUE BEILECTBA, MOJEKYJbl KOTOPBHIX COAEPAKAT OJHY
WJIM HECKOJIBKO TMIPOKCHIIBHBIX IPYII, COCIMHEHHBIX C YIJIEBOJIOPOIHBIM
pagukanoM. CupThl KIACCUPUIUPYIOT MO CIETYIOIIUM IPU3HAKAM:
1) xapakTep yriaeBOAOPOIHOTO paJuKaa;
2) 4uCIIO TMAPOKCUIBHBIX IPYIII;
3) xapakTep aToMa yriepoja, ¢ KOTOPBIM CBS3aHA THAPOKCHIIBHAS TPYIIIA.
ByTtanon-2 — npenenbHblil, 0THOATOMHBIH, BTOPHYHBIM.
Byren-3-on-1 — HemnpenenbHBIN, OJHOATOMHBINA, TIEPBHUYHBIN.
Ienten-4-nuon-1,2 — HenpenenbHbIN, BYXaTOMHBIH.
OTtBeT Ha Bonpoc 2.

CH;— CH— CH,— CH; CH,— CH,— CH—CH,
(l)H éH
OyraHoI-2 Oyren-3-on-1
CH,— CH— CH,— CH—CH,
b bn

MeHTeH-4-110j-1,2

OtBer Ha Bompoc 3.

YeTBEepTUYHBIX CIIUPTOB HE CYMIECTBYET, T K. 9TO O3HAYAIO ObI, YTO aTOM
YIJIepoia, ¢ KOTOPBIM CBsI3aHa THAPOKCUITBHAS TPYIINA, CBSI3aH €IlIe C YeThIPh-
Ms aTOMaMH YTIIepoia, T.€. ObUT ObI MATHBAICHTHBIM, & 3TOTO ObITh HE MOXET,
T K. BO BCEX OPraHUYECKUX COCTUHCHUSX YIIIePOJT YCTHIPEXBAICHTEH.

OtBet Ha Bompoc 4.

Monekymsipayto popmyny CsH;,O umeror 8 cnuptos:

CH;—CH,—CH,—CH,—CH,—OH  nenTanoi-1

CH;— CH,— CH,— T:H— OH meHTaHOJ-2

CH;
CH;— CH,— |CH— CH,—OH 2-merundyranon-1
CH,4
CH;— |CH— CH,— CH,— OH 3-meTmn0yTtaHon-1

CH;
T

CH;— CH,— |C— OH 2-merunbyraHoN-2
CH;
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T

CHy;— |C— CHy—OH 22-numeTtnnnponano-1

CH;4
CH;— CH— CH— CH; 3-meTtmnOyTtaHou-2

CH; OH
CH;— CHy— |CH— CH,— CH; nenTanon-3

OH
Ota QopMyna MOXKET COOTBETCTBOBATH HE TOJIBKO CIMPTaM, HO M IPO-
CTBIM 3(upam:
CH;—CH,—CH,—O—CH,—CH;  sTunnponuioblii 3¢hup
CH;—O—CH,—CH,—CH,—CH;  MeTunOyTuioBsIi 3¢up
OTBeT Ha Bompoc 5.

(l)H
CH;— C—CH;, CH;— CH— CH— CH;
CH, OH OH
2-MEeTHIPOTAHOI-2 Oyrananon-2,3
CHjy
CH,— CH,OH
CH;— CH— CH— CH, 2 2
OH C,H;
3-METUIINEHTaHOII-2 2-0pTOTONUIATaHON- 1
CH3— CH—CH— CH,— OH
OyteH-2-o1n-1

OTtBeT Ha Bonpoc 6.
H(=C— |CH— CH= |c— CH,—CH,
OH CH;

S-merunrekcen-4-un-1-o01-3
Owmmupuueckas popmyna CgHypO.
B ankane ¢ BoceMblo aroMamu yriepoja (okraHe) 18 aToMoB Bopopona.

Takoe coxpamieHne d4mclia BOJOPOJHBIX AaTOMOB OOBSACHSETCA HATHIHEM
KpaTHBIX CBA3EH.

OTtBeT Ha Bonpoc 7.

DNeKTPOOTpUIIATENFHOCTD yriepoaa mo mkane [lomunara 2,6, a Bogopona
2,15, ameKTpOoOTPHLATENFHOCTD KHCIopoaa 3,5. Takum obpasoMm, pa3HOCTh
3JIEKTPOOTPHUILIATEIBHOCTEN Mexay 3nemMeHTaMu B cBsizu C—O cocraBisier
s 0,9, a B ceszu O—H 1,35, noatomy oHa GoJiee nonspHa.
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OTtBeT Ha Bonpoc 8.
2CH;0H + 2Na — 2CH,ONa + H,T
CH, |CH3

2CH;— C— CH; +2Na — 2CH;— C—CHj + HZT

OH ONa
AkTuBHEee OyzeT pearnpoBaTh METaHON, T K. B HeM cBsi3b O—H OGonee
TOJISIPHA, YeM B 2-METHINPONaHoie-2. DTO CBSI3aHO C TeM, YTO B METAHOJIE
TonbKo onHa rpynmna CH; yBemuuMBaeT 3JIeKTPOHHYIO TUIOTHOCTh Ha aToMe
KUCIIOPOJa, a B 2-METWJINPOIIaHOJIe-2 TaKUX JIEKTPOHOIOHOPHBIX TPy —
Tpu. TpeTnuHble cIUPTHI — OoJiee cllabble KHCIOTHI, YeM IIePBUYHBIE.

OTtBeT Ha Bonpoc 9.
2CH;— CH— CH; + 2Na — 2CH;— |CH— CH; + H,

OH ONa
HU30MPOMNUIIAT HATPUS

H
CH;— TDH— CH; + HBr=—"CH;— |CH— CH; + H,0
OH Br
2-6pomrponaH

OTtBet Ha Bonpoc 10.
y O
CH3;— CHy— CHy— OH + Cuo—— CH;CHy— C\/ +H,0+ Cu

anbIeru H

t
CH3* CH— CH3 + CuO— CH3— |(|:- CH3 + H20 + Cu

OH o
KETOH

Ortger Ha Bonpoc 11.
CH,— CH— CH; + 2H,0 === CH,— CH— CH; + 2HCl

Cl Cl OH OH

npomnasanoi-1,2

CHy— |CH— CH; +H,0 === lCHz— |CH— CH; +HCl

cl cl Cl OH
1-xnopnponanomn-2
CH,— CH—CH; + H,0 <=—= CH,— CH— CH; + HCI

Cl Cl OH
2-x70pnponanoi-1
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OTtBeT Ha Bonpoc 12.
P
CH,=CH— CH,0H + H, — CH,— CH,— CH,— OH
mpormaHo-1

+

CH,=CH— CH,OH + H,0 —> CH,— |CH— CH,— OH

OH
npornaHanon-1,2

CH,—CH—CH,OH+ Cl, — |CH2— |CH— CH,OH
Cl Cl
2,3-puxJioprponason-1
CH,—CH— CH,OH + HCl] — CH3;— |CH— CH,OH

Cl
2-xj0pnponanon-1

OTtBeT Ha Bonpoc 13.
EN
CH,— OH CHy—O— C—CH,
+
CHOH + CHCOOH — CH—OH + H,0
CH,— OH CH,— OH
N
CH,— OH CHy— O— C— CH,4
H+
CH—OH  + 2CH;COOH ——= (H—OH + 2H,0
AN
CH,— OH CHy— O— C— CH,
X
CH,— OH (|3H2— 0—C—CH,
+ Ox.
CH—OH + 3CH;CO0H —— CH—O—C—CH; + 3H,0
x
CH,— OH CHy— O>C— CH,
X
CHy— O—C—CH, CH,— OH o
O i
CH—O—=C—CH; +3H,0 == ?H— OH + 3CH;C
OH

AN
CH2— O0—C— CH3 CH2— OH

OTtBeT Ha Bomnpoc 14.
8,96 1
H, T

Xr
2CHH21’1+10H+ 2Na —» 2CHH2n+IONa +
22,410

2(14n+18)r
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XT S56r
C,H,,,,0H - C, H,,+H,0
(14n+18) 1 14n
22,4x=8,96'2(14n+18); x=0,8(14n+18)
14nx=56(14n+18); 14n-0,8(14n+18)=56(14n+18)

11,2n=56; n=5 CsH,,OH
CH,;CH,CH,CH,CH,0OH
CH;— CH— CH,— CH,0H CH;— CH,— CH— CH,0H
CH3 CH3
CH,4
CH;— C— CH,— CH,—OH CHy;— CH,— CHy— (lewH3
OH
CH;
CH; C|H3
CH;— CH— |CH—CH3 CH;— (l:f CH,—CH;
OH OH

CH;— CH,— lCH— CH,—CH;

OH
Ortger Ha Bonpoc 15.
3MOJ'H>
X MOJIb 2
2C,H,,,;OH+2Na - 2C H,,,,ONa+ H,

X MOJIb nx MOJIb

C,H,,,,0H+1,5n0, — nCO,+ (n+1)H,0
% -8;2n=8;n=4  C,H,OH
2
CH;— leHf CH,—CH; ; Otser: CHy— CH— CH,—CH,4
OH OH
Ortger Ha Bonpoc 16.

C,H;OH + HCI — C,H;Cl + H,0

1. Ecnu x1mopoBo1opo1 ra3, TO MOBBICUTH JTaBIICHUE.

2. lo6aBuTh BogioOTHUMAIOIIEE cpencTBO, Hanpumep, HySOuyon

3. YBeJIMYUTh KOHIICHTPAIUH UCXOHBIX BEUIECTB, €CIIM PEAKIIUs MPOTE-
KaeT B pacTBOpE.

4. IloBbICUTH TEMIEPaATypy.
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§18. @enonn
OTtBeT Ha Bonpoc 1.

HO CH;
CH; OH
GHs
OH H;C
3-meTnindeHon 4-sTndenon 2,5-mumMeTHiadeHon

OtBet Ha Bompoc 2.

IMockonbky B Monekyie (eHona MPUCYTCTBYET paaukanl (EeHuI, KOTo-
peIit, obmanast —M s¢dexTom, OTTArIBaeT Ha ceOs SIEKTPOHHYIO INIOTHOCTD
¢ aroMa Kuciopona, To cBsi3b O—H 371echk Gosee momsIpu3oBaHa, MOITOMY
KUCJIOTHBIEC CBOMCTBA (heHONa BBIpaXKeHBI CriibHee. T K. B MOJICKyJIe CITUpTa
pamukaibsl obnagaT +1 3pPekToM U OTTANKHBAIOT OT ceOs IIEKTPOHHYIO
IUIOTHOCTH, cBsi3b O—H 371eck MeHee nonsipuzoBana. B monekyne H,O no-
aspHOCTE cBs3eit O—H obecneunBaeTcs THIIE 3a CUET Pa3HOCTEH 3MIEKTPO-

OTPHLATEIBHOCTEH, T0OITOMY OHa 3/1eCh €Ile MEHEe MOJISPHA.

38

OTtBeT Ha Bonpoc 3.

ONa OH
@* H,O0 +CO; — @ { + NaHCO;;
(0] OH

+ Na" + H,0 + CO, > | +Na"+ HCO;~

o} OH
©+ H,0 + CO, a@ d+ HCO;

Denon MaJIopaCTBOPHUM B BOJAC U UMECT CHeHI/I(bI/I‘IGCKI/Iﬁ 3ariax.
OTtBeT Ha Bonpoc 4.

OH OH OH
H CH, CH, H
+
H H
OH

H

H\ /H
H H
C
+
+ g 7H20




H H H H
OH OH OH OH
H CH, CH, CH, H
+
H H H H
H
H\ / f H i H
I
+ + —
o —H,0
H

H
a Moub a/2 momb

2C,H,OH+2Na -»2CH,ONa+ H, ;

B MOJIb B/2 Momnb
2CnH2n_7OH +2Na —>2CnH2n_7ONa+ H2

168

V(H,) = 2y B ﬁ=0,0075MOJ‘IL ;a+8=0,015 Mo,

2 2 224

V(Br,) = (160 . 0,025) / 160 =0,025momb . IlycTs HenmpenenbHbI CIUPT pea-

THPYET C OJTHOM MOJIEKYJIOi OpoMa, a TOMOJIOT (peHOJIa — C JIBYMS.
a B 2B
CXHyOH+BI"2 = CXHy BI'2 OH; CXHzn_7OH+2BI‘2 =2CnH2n_9BI‘20H+ 2HBr
a+28=0,025; a=0,005; 8 =0,01
Oo6mas macca cmecu: 0,005 (12x +y + 17) + 0,01 - (14x + 10) = 1,37
12x +y + 28x = 237; Ilepebopom 1o n (n=7) HaxoguMm: x= 3,y = 5; n="7.
Bemecrsa: C;H;OH, C;H,OH.
Maccossie nomu: W(C;HsOH) = (0,005 -58)/1,37=0,212;
W(C;H,OH)=1-0,212=0,788
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§19. Anvoezuovt u kemonot

OTtBet Ha Bonpoc 1.
B MOJICKYJIC HpOCTefIHIel"O ajlpAaerua COACPIKUTCA 1 atom yriaepoaa, B
MOJIEKyJIE IPOCTENIIero KeToHa — 3.

o)
H— cf CH;— ﬁ— CH;

METaHaJlb
(MypaBBUHBIH anbaerui, GopMaibaeru,
METaHOBBIHN anbnernn)
OTtBeT Ha Bonpoc 2.
a) 2-MeTun0yTaHane; 0) 3-OpomnpomnaHanb; B) 3-OyTeHallb
OTtBeT Ha Bonpoc 3.

JUMETHIIKETOH
(ameToH, MponmaHoH-2)

(0) =
= et el
Kuacc anpaerunsl: CHy— CH,— CHy— C< CH; |CH C
CH;
H-OyTaHab 2-MeTUIIpOonaHam

CH;— ﬁ_ CH,— CHj
0

METHJI3THIIKETOH,
KJIacC KETOHBI
Knacc HenpenensHble CIIUPTHI:
CH,—=CH— CH,— CH,— OH CH;— CH—CH— CH,— OH
3-0yrenon-1 2-6yteHon-1
CH,—CH— CH— CH;
OH
3-0yTreHon-2
20 . Ni
CH3* CHzf CHzf C\ + H2 —_— CH3* CHQ* CHzchzf OH
H OyTaHomn-1

0 .
—
cHy—CH—Z + H, ¥~ CH,— CH— CH,0H
| H |
CH; CH;
2-MeTUIIponaHo-1
CH,— ﬁ_ CH,— CH; + H, N> CH,— |CH— CH,— CH,

o OH
OyTtaHon-2
Ni
CH, =CH - CH, - CH, - OH + H,— CH; — CH, - CH, - CH2 - OH
Oyrano-1
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Ni
CH; - CH=CH - CH, - OH + H,— CH; - CH, - CH, - CH, - OH
Oyranom-1

Ni
Cl‘lz:Cl‘l*(jT‘*CI‘I}‘*‘I‘Iz_> CH37CH27C\HfCH3

OH OyraHOI-2 OH
OTtBeT Ha Bonpoc 4.
X1 %O Ni 16T
H—K +H,— CH;0H
H
_ (6)
=~
1. V(HC\ ) Vi -n=22,4 n/monb - 1 mons =224 n
H
m(CH;0H) = M(CH3;0H) - n = 32 r/momnb - 1 Monb =321
X I ¢0 . 16T
25—+ n, M- cHy0H
241 H 2

X100 _ynaf, A
24 30 2 3

. , 0
3N Vo oy Ml oy 298y s (P
T, T, T, 273 \H

Y 0

/
omer: V(H—CZ  \=112mpuny. v, (H_CZ
\H > V2 AN

OTtBeT Ha Bomnpoc S.
CH,— ﬁ_ CH; + H, N> CHy— CH— CH,

>= 12,23 nopu 25 C.
H

O OH
M(C;HgO) = 3-12+8-1 + 1-16 = 60 r/monb. OtBeT: M(C3;HO)=60r / Monn
OTtBeT Ha Bomnpoc 6.

0 0
= =
H—C<H+ Ag0 — BT +2Ag

OH uiu 6oJiee TOUHO

=9 =0
H—C + 2[Ag(NH;),]OH— H— € +2Ag+4NH; + H0
H OH
_0
Monekyna H— C< COAEPKUT KapOOHUIBHYI0O U KapOOKCUIIBHYIO
OH

(I)yHKLII/IOHaJILHLIe Tpynmbl, IMMO3TOMY MOXCET OKHUCIWUTBCA aMMHUAYHBIM pac-
TBOPOM OKCHJa cepera, IIpH 3TOM o6pasy10Tc;1 er‘ICKHCJ‘ILIﬁ ra3 u Boaga

0
o C{ + Ag,0 — CO, + H,0 + 2Ag
OH
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OTtBeT Ha Bonpoc 7.
o

= =
ChHan+1 C\ + Ag,0 — C,Hon+ C\ +2Ag
H OH
14n+ 1+ 12+ 32+ 1=88; n= 3. VcxoaHsIM BeniecTBOM ObLT OyTaHaIIb.
=0 20
CH}* CHﬁ CHﬁ C\ + AgZO—’CH3— CHZf CHZf C\ + 2Ag
H OH
OyTaHaib
(0] (0]
= =
CHy— CH— €+ AgO—=CH;—CH—C_ +2Ag
H | OH
CH, CHs
2-MeTHIIponanaib
OTtBeT Ha Bonpoc 8.
o 054r

Xr (0] yr
= =~
H OH

0] zr ()
CH3C< + KOH — CH3C< + Hy0
OH OK
1. m(Ag) = M(Ag) - n =108 r/momnsb - 2 Mons =216 T
m(CH;CHO) = M(CH3CHO) - n =44 r/mons - 1 Mmonb =44 1
m(KOH) = M(KOH) - n = 56 r/momnsb - 1 Mmosib =56 T
m(CH;COOH) = M(CH;COOH) - n = 60 r/momb - 1 Mmonb = 60 T

0.54
XT 40 yr /O Sany
CH3— C\ + Ag20 CH3* C\ + ﬂ
H _________o" 2161
44 60
0
. =
20 MR (oD
44 216 216 H
Y 05460054 _ 45 (CcH,COOH)
60 216 216
0,15t _o ZT 0
= =
e+ KoH —= c,cl + HO
oH OK

60r S56r

L2 2015, 56:015_ 14+ Orger: m(CH,CHO)=0,11r, m(KOH)=0, 14 T.
56 60 60
OTtBeT Ha Bomnpoc 9.
JInst ompeneneHust COASPKUMOTO KaI0H MPOOUPKH HEOOXOAUMO:
1. Hpunute B xaxayo u3 Hux Cu(OH), u Harperh; B mpoOupke, rie
TIPOM30UIET peakuus U BbInajeT KpacHeld ocanok (Cu,O), ObL1 aneTasnbe-
THJ, TJ€ PEeaKiys He IPOU30ILIa, ObUT alleTOH.
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=0 t =0
CH3— C\ + ZCU(OI‘D2 - CH3— C\ + Cll20 + 2H20 nin
H OH

2. [IpunuTh B KaXIyr0 MPOOUPKY aMMHAYHBIA PAcTBOpP OKCHAa cepedpa;
B ITpoOUpKe, I/ie IPOU30IMIET peakiys U BHINAICT 0cafoK cepedpa, ObuT ale-
TaJIBJICTUI, TJIC PEaKI¥sl He IPOU30NLIa, ObLT AlleTOH.

_0O 0
CH;— T+ Ag,0 —> CHy— cf + 2Ag
H OH
OTtBet Ha Bonpoc 10.

0 o
= t =
CH;— CH,— C <H +2Cu(OH); ——= CH;— CH,— C <o + Cuy0 +2H,0

OKCHJ{ BOJA
IpOMaHOBas KHCIOTA meau(l)

IMpusHakoM mpou3oIIeqIIeil peakuuy SABISETCS M3MEHEHHE LBeTa: ObLI
roiy6oii ocanok Cu(OH),, a Beiman kpacHslii Cu,O.

Otget Ha Bonpoc 11.

CH,0,+0, - CO, + H,0
MmOy =—— M=% 4s4=66rmC)=12.66=138r:
v, 22,4 44

m(H,0)=2,7 mn - 1 v/mn = 2,7 r; m(H) :% -27=03r;
m(0)=4,5-18-03=24r.

CHO, x:y:z=28.03.24 _415.03:015-1:2:1
12 1 16
CH,0O — npocreiimas ¢popmyna

Myna s My = 1,035 - 28,9 =~ 30 r/momb; M(CH,0) = 30 r/Momb

BO3[

CH,0 — uctunHas Gpopmya.

D=

y =
Takoil cocraB numeer H— C\ — (opmainberu1, MeTaHalb —Ha3BaHUE
H

[0 MEXIAYHApOJHOM HOMEHKIAType, MypaBbHMHBINA alblerui, T K. IPU €ro
OKHCJIEHHH 00pa3yeTcst MypaBbHHAsI KHCIIOTa, KOTOPYIO BIEpBbIe 00HAPYKUIN
B BBIJICNICHUAX Kene3 MypaBbeB B Formica Rufa — orciona «hopmanbaerumy.
Ero mpuMeHSIoT s ne3nH(EKIHH, ISl BBIIEIKA KOXK, MPH CHIOCOBAHHH
KOPMOB, JIJIsl IOJIyYeHHUS] yPOTPOITUHA M JIP. BAYKHBIX XMMHUYECKHUX BEILIECTB.

OrtBer Ha Bonpoc 12.

Ha cBety aToM Gpoma MOXeT 3aMemaTh JIto00i U3 aTOMOB BOAOPO/IA:

O (0}

CH,y— CH,— cfH + B, % CH,—CH— cf + HBr
H

Br
2-OpomMIponaHaib
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Br

0] | 0]
= =
CHy— CHy— € +2Br, 28 CHy— ¢ + 2HBr
H | H
Br
2,2-muOpoMmpornaHaib
O Vo O
CH; — CH, — 7+ Br, > CH, — CH, — 7+ —H+HBr
H Br

3-6poMnpomnaHaib
IMon nevicTBHEM MOJKUCIEHHONH OpPOMHOW BOJBI 3aMELICHUE MPOUCXOIAUT
y 0-aToma yriepoja:
O HJr /O

V4 2
CH3 — CH2 — k + Br2 d CH3 — CH — C\+ HBr
H I H
Br

OtBer Ha Bonpoc 13.

=0
GHyOz + [O] — R—C
xilyUz [O] N OH
148 r 4,48 1
) =0
R—CZ "+ NaHCO; —= R—Z ong 0+ €Oyl
(R+45) T 224 n

14,8 r (x-Tb1) — 4,48 1 (CO,)
(R+45) r (x-181) — 22,4 11 (COy)
14,8-22,4 = 4,48(R+45); 14,8 = 0,2(R+45); R=74-45=29=C,H;

11,6 14,87
C,H,0,+[0] = C,H;COOH
yr 74r

11,6 v (B-Ba) 14,87 (k-TbI) _116-74 53
yr (B-Ba) 74F(K-TBI) YT 148

Takyro MOJEKYJISIPHYIO MacCy HMeeT MPOIHOHOBBIN anbierus (U3 Ku-
CIIOPOJICOIEPIKALINX BELIECTB)
0
CHs— C<H
/O
\H
OTtBeT Ha Bomnpoc 14.
Xr
29, 4a OH—= CO, + 4Ag | + 3H,0+ §NH;]
H—C\H+ [Ag(NH;),] ) g 2 3
30r 432 r
yr ¢O
CHy— . +AAS(NH; JOH—> CH;COOH + 2Ag|+ 4NH] + H,0

Otser: C,Hs—C
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x+y=L18
a2 26y g,
30 44
x+ty=1,18
14,4x+4,9y=8,64
14,4x+4,9(1,18-x)=8,64; 14,4x+5,78-4,9x=8,64; 9,5x=2,86
x=0,3r; y=0,88r

o(HCHO)= 101:; =0,254 wn 25,4 %; o(CH;CHO)=74,6%

5

§ 20. Kapoonoeuvie kucnomoi
OTtBet Ha Bonpoc 1.

CHs*(CH2)7\ /

o=
C\ (CH2)7C\

dJIauIMHOBAA KHUCJIIOTa OH

OTtBeT Ha Bonpoc 2.

P, t° 40
Cy7H33C00H + Hy —— CH3— (CHy);6— C_
OJICUHOBAas KHUCJIOTA CT€apuHOBas KMUCJIOTa

OT1BeT Ha Bonpoc 3.
568r
C,7,H55sCOOH +2602 — 18CO, + 18 H,O
1. m(C7H3sCOOH)=M(C;;H35COOH)-n=284 r/momb-1 Mosis=284 1
V(0,) =V, - n =224 n/mons - 26 monb = 582,4 n
568 1
C,;H;sCOOH + 2602 — 18CO, + 18 H,O
284r 582,411
5_68_ X iy 568-582,4
1284 582,47 284

3 Vo = OB Ss46 67 1= 5,55,
0,21

E]

=1164,8 1 (0,) = 1,165 M’

Otser: V(0,) & 1,165 M”; Vo = 5,55 M.

OTtBeT Ha Bonpoc 4.
C7H35COOH + 260, — 18CO, + 18 H,0
C,5sH3;,COOH + 230, —» 16CO, + 16 H,O

m(c17H35000th(c15H31COOH):100r;V<ansscOOH)=%:o,zszMom,

V(C;H;,COOH)= 100/256 =0,391moms ; V,(0,) = 0,352.26= 9,152 mous;
V,(0,)= 0,391 -23= 8,993 Mo1nb; V,5,(O0;) = (9,152 + 8,993).22,4 = 406,4 =,
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V(sosm = 406,4/0,21= 1935 1 =1,94 M
V(CO,) =0,352.18 + 0,391 .16 = 12,6 moiup; V(CO,) = 12,6.22,4 =282 1;
V(H,0)= V(CO,)= 12,6 moib; m = (H,0)=12,6. 18 =226,8 1.
OtBer: 1,94 M Boznyxa; 282 1 CO,; 226,8 T H,O.
OTBeT Ha Bomnpoc 5.

C,7H;5COOH + 260, — 18CO, + 18 H,0
C,sH3,COOH + 230, - 16CO, + 16 H,O

1. M(C,7H35COOH) = 284 r/momnb; M(C;5sH;;COOH) = 256 r/momnb
MyCTh KOJMYECTBO KaXIOW U3 KUCIOT B CBEYH PABHO X MOJIb.
284 - x +256 - x =200, 540x = 200, x = 0,37,
0,37 MOJIb Ka)KJI0H 13 KUCIIOT B TaHHOM CBeue.
2.1)(0,) =26 - 0,37 momb = 9,62 MOTb YiIeT Ha CrOpaHie CTEAPHHOBOM KUCIIOTBI
n,(0,) =23 - 0,37 monb = 8,51 Monp yiiieT Ha cropaHue NaTbMUTHHOBOM
KHCIIOTHI. Nygiy(O;) = 9,62 moib + 8,51 momb = 18,13 monb
V(0O,) =V, - n=22,4 n/mons - 18,13 monb = 406,112 i
Vi = 2061121 — 1933867 51~ 1,934 M’. OtBet: Vi, = 1,934 12"
0,21

OTtBeT Ha Bonpoc 6.

0 0

/ /

FeyOs+ 6CH, (L — 2< ey, >Fe +3H,0
H 0

O 3
Fe,0; + 6H" — 2Fe* + 3H,0
=0 =0
Fe(OH)3 + 3CH3C\ -_— CH3C\ Fe + 3H20
OH 0/3

Fe(OH); + 3H" — Fe’" + 3H,0

ITpu 06paboTKe pacTBOPOM KHUCIOTHI MATHA PXKABUYMHBI UCYE3AIOT, T.K.
MPOUCXOINUT XUMHUYECKas Peakiys, p>KaBUMHA IPeBpallaeTcs B PacTBOPU-
Mmbli anerar xene3a(Ill), a ¢ Bogoit uu Fe,0; uu Fe(OH); He pearupytor, mo-
9TOMY IISITHA HE YAAISIOTCS.

OTtBeT Ha Bonpoc 7.

(0) (0]
- CH3C< + H,0 + C02T
OH ONa

O0pazoBaHue MEHB OOBSICHACTCS BHIACICHHEM ITy3BIPHKOB YITIEKHCIIOTO
rasa, 00pa3oBaBIIErocs B pe3yJIbTaTe PEAKIIHH.

OTtBeT Ha Bonpoc 8.

— (0]
CCLC
(@)

=
NaHCO; + CHyC

0 0 _0
CHsCC
o

0 _
= = =
cne,cZ anacd O
0) H

H> OH> OH>

b

KHUCJIOTHBIE CBOMCTBA YCUIMBAKOTCA
DT0 00BICHICTCS CTPOCHUEM MOJICKYIJI.
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Cl ATOMEI XJIOpa, Kak ooitee SJICKTPOOTPULATCIILHBIC,
QO OTTATHUBAIOT JJICKTPOHHYIO IUNIOTHOCTH Ha 08651, TEM Ca-

—
Cle— C—C< MBIM HE MO3BOJISIS paJuKally KOMIEHCHUPOBAaThb HEJOC-
OH TaTrok 53JIEeKTPOHHON IUIOTHOCTU Ha aTOME YIJIepoja,
a BXOJSIILIEMY B COCTaB KapOOKCHMIIBHOW TPYMIIBI, BCIIEA-

ctBHe yero cBsa3b O — H Oonee momnsipHa.
Tak Kak B COCTaB MOCJIEAYIOMINUX KHUCIOT BXOJUT MEHbILIEE KOJIHMUECTBO
aTOMOB XJIOpa, CJIeJI0BaTeNbHO, cBi3 O—H B Hell MeHee MOJIIPHBI U KUCIIO-
THI cltabee.

, ;
0 0
- -
H—C Cl—C—
on | on
H

Cl

[MponuroHoBas kucnora cinabee yKCycHOH, T K. paaukan C,Hs obGnanaer
006npmM +1 3¢pexrom, uem CHj, T.e. Gosble OTTAIKHBAET OT CEOS JJICK-
TPOHHYIO IUIOTHOCTD M cBsi3b O—H cTaHOBUTCS MeHee MOJApHA MO CpaBHe-
uuto ¢ O—H B ykcycHO# Kucnore.

OtBer Ha Bompoc 9.

To, 4TO MypaBbHHAsI KHCJIOTA BCTYNAET B PEAKIHIO CEPEOPSHHOTO 3ep-
Kaya, 0OBICHIETCS CTPOCHUEM €€ MOJEKYJIbI: OTCYTCTBYET PAIMKAN U MPH-
CYTCTBYET aJIbICTUAHAS TPYIIIIA.

4

a P i+ Ago — cozT + H,0 + 2Agl
O-H OH

B pe3ynLTaTe peaKHI/II/I BBIACIISICTCS yI‘JICKPICHLIﬁ ra3

OTeet Ha Bomnpoc 10.

5, .0 0,561
4
2CcH) 14 C\ + Mg — (C¢Hy,y COO),Mg + HzT
OH
7 Za
1.m|\CyHyy 4, C =M |CHy +C - n=(14k+46) r/monb-2 Monb=(28k+92)
AN N\
O OH
V(H;) =V, -n=224 n/monb - 1 monb =224 n
3r 0,56 1
2CKHok+1COOH + Mg — (CiHyp,COO),Mg + H,
(28k+92)r 22,4 n
. ;=@ ; 15,68k +51,52=672; k=1
28k+92 224
(0] (0]

7 7
CH3C\ — YKCyCHas KUCIOTa, OrBer: CH3C\

OH OH
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OTtBeT Ha Bomnpoc 11.
I. Kucnotnele cBoiicTBa
1) 2CH;COOH + 2Na — 2CH;COOHa + H, T

areTaT HaTpus BOJOPOZ
2) 2CH;COOH + Na,O — 2CH;COONa + H,0
BOJIA
3) CH3;COOH + NaOH — CH3COONa + H,0O
4) 2CH;COOH + Na,CO; —» 2CH;COONa + H,O+  CO, )
YTIIEKUCIIBIH ra3

II. CgoticTBa pagukana.

CH;COOH + Br, i‘ﬂ CH,BrCOOH + HBr
6p0MchyCHa;1 6p0M030;[0poﬂ
KHCIIOTa
II1. Peaxuust sTepupHKaIHN.
HSOiom 0
CH;COOH + C,H{OH —* CH3C\ + H,O
OC,H;s
STHJIOBBIN dUP YKCYCHOM KHCIOTHI

1V. B3auMoneiicTBr€e ¢ TaJOUIHBIMA COETUHEHUSIMU.
(6]
74
3CH;COOH + PCl; —~ 3CH3C\ + H3PO;
Cl
XJIOPHUCTHIN aneTn (GochopucTas KUCIoTa
Ortger Ha Bonpoc 12.
Jlaxxe B OTCYTCTBHE KaTaiu3aTopa aKpuioBas KUCIOTa 00ECI[BEUMBACT
OpOMHYIO BOLLY.
(0]
_ 74 4
CI‘Iz—CH— C\ + BI'Z (lez— CH— C\

|
OH Br Br OH

ITponuoHOBast KUCIOTA B MOJOOHBIX YCIOBHSX HE pearupyer ¢ GpoMoM.
OTtBeT Ha Bonpoc 13.
/° H,S0 0
H— C\ + CH3OH w. H— 7 + H20
OH O—CH;
OTtBeT Ha Bomnpoc 14.
7
CH;— CH,— C\/ MIPONIMOHOBAS KMCIIOTA, KJIAacc: KapOOHOBBIE KHCIOTHI
O—H
/° 7
1) 2CH;— CH,— C\ + 2Na — ZCH3CH2C\ + H,
OH ONa
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0
2) cci,e? + NaOH — CHyCH 7 i mo
3CHC HCHCQ i

OH ONa
O
7 Y
3) 2CI‘I3CI’12C\ + MgO > CI‘I3CH2C\ Mg + HZO
OH 0/2
O O
4) 4 — 7 + + T
2CH3CH2C\ + Na,CO4 2CH3CH2C\ H,0 + CO,
OH ONa
O O
7 Pi 7
S Hyc,c] 4 Cly —o> cryc  +Ha
OH OH
Cl
O
6) 2 %
OH O—CH ;3
O
7) 4 — 7
3CH;CH,— C\ + PCly 3CH;— CHZC\ + H;PO4
OH Cl
Kutace crnoxHnbie 3¢hupsr:
o) O
Vi v
CHy— C H—C
O— CH; O— CH,—CHy
METHJIOBBIH ddup STUIIOBBIIT 3hup
YKCYCHOM KHCIIOTBI MYpPaBBUHOH KHCIIOTHI

HJ’I?{ CJIOXXKHBIX S(I)I/IpOB XapaKTCPHBIC pCaKIIUU OANHAKOBBI:
(6]

/ Y
D et 1m0 = o+ anon
0—CH, OH
4P A°
ch\/ + H,0 == ch\/ + CH;CH,OH
O— CH,—CH, OH
0 (0]
Y Y
Do/ v NOH — CH-C 4 CHyOH
OCH;4 ONa
0
/ Y
H—C\/ +NaOH — HCC  + CHyCH,0H
O— CH,— CH; ONa

OTtBet Ha Bompoc 15.
BemiectBoM A siBnsieTcss METHUIIOBBIN 3()UP MypaBbHHOW KUCIIOTHI:
74
H— C\
O—CH;
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V
H—/

O— CH,

OTtBeT Ha Bonpoc 16.

+ Ho == B

40
+ CH;OH

O—H

MypaBbHHAsI KHCIIOTA  METaHOJ

(0]
. 0N, A
a 33— C\ ) z C— C\
O0—CH; HO OH
0 Cl 0
H C// r) H %: c//
B) H—CJ 5N
OH Cl OH
0 o) o)
Y N 7
2 cty— c—any o cH—{
0—Mg—0 O— CH,— CHs
0
7 _ //O
%) H—C 3) CH=—CH— c
O— CH,— CH; OH
OTtBet Ha Bonpoc 17.
(0]
° Y
H— C\ H— C\
OH 0—GHs

MypaBbHHas KHCIIOTA
(MeTaHOBas KHCJIOTA)

cl o
74
H— |c— (0
cl OH

JMXJIOPYKCYCHAs KHCIIOTa
(TMXJI0p3TaHOBAsI KUCIIOTA)

y O
O0— GH;s

9TUNOBBI 3dup yKCycHOH
KHCJIOTBI (3THIIaLeTaT)

7

0 /2

afeTrat Maruus

50

ITHJIOBBIH 3QUP MypaBbUHOM
KHCIJIOTH (3T OopMHUaT)

H H
Ne={ o
H/ C//

OH
aKpPHUIIOBAsl KHCIIOTA
(mporeHoBast KUCIOTa)

O\\ P 6]
/C— C\
HO OH

[iaBeneBas KUCuoTa
(9TaHIMOBas KHUCIIOTA)

)
/
HC—

O0—CH;

METHIIOBBIH 3(Hp YKCYCHON
KHCJIOTHI (METHIIALIETaT)



OTtBet Ha Bonpoc 18.

32r 1,121
C,H,,,,COOH+ NaHCO; - C,H,,,,COONa + H,0 +CO, T
(R+45)r 22,41

X 11 S5r
CO,+Ca(OH), - CaCO;+H,0O
22,41 100r
22,41(CO,)-100T (CaCOj5)
x 1(CO,) -5 (CaCO3)

3,7 r (k-tb1) — 1,12 11 (CO,)
(R+45) r (x-1b1) — 22,4 11 (COy)
3,7-22,4=1,12(R+45); 74=R+45; R=29=C,H;
Ortset: C,H;COOH u 1,12 1 CO..

x =L121(CO,)

§ 21. Cnoscuoie 3ghupot. Kupor
OTtBeT Ha Bonpoc 1.
O6mast hopmyia MpocThIX 3(QUPOB:
R—O0—R,
(¢

V
Oomas popmyiia clIoKHBIX 3UPOB: Rj— C\/

Hx 06’BGZ[I/IH516T HaJIMIME KHUCJIOPOJa U IBYX paJluKaJIOB B MOJIEKYJIaX, HO B
MOJIEKYJIe TIPOCTOrO (upa BCE CBSI3U MPOCThIC (MCKIIFOYasi B COCTABE pauKa-
J71a), a B CIIOXKHBIX d(Upax ecTh ABOiHAs CBsi3b C=—() ; KpOME TOTO B MOJIEKY-
JIC TIPOCTOr0 3(1)I/Ipa OJINH aTOM KHUCJIOPOAa, a B MOJICKYJIC CJIOKHOT'O IBE.

OTBeT Ha Bompoc 2.

Peakuusi, oOpaTHasi peakimMu STEpUPHUKALNKN, HA3BIBACTCS THIPOJIU30M
CJIOKHOTO 3dupa.

2° 20
Ri—C + H0 == R—C{ + R,—OH
0—R, O—H
CJIOKHBIH dup KapOOHOBas KMCJIOTa ~ CIIUPT

OTtBeT Ha Bonpoc 3.
B Monexyne cinoxHoro 3gupa H0KHO ObITH KAK MUHHMYM 2 aToma yT-

aepona.

y (¢}
i 7’
0—CH, M{H—C =4.1+2-12=60 r/™momb
mermidopmuar O0—CH;

Bomaom mote: m(H)=4-1=41;m(C)=2-12=24;m(0)=2-16=32
o(H) =0,0667 nmu 6,67%; »(0) = 0,5333 umu 53,33%
o(C) = 0,4 wim 40%
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0 0

P H,SO0, y
-+ amon — g7 + H,0
OH

O0—CHjy

MypaBbHHas METaHOI
KHCII0Ta

HCOOCH; + 20, = 2C0O, 2H,0
2° 20
H—C\ + H,O0 == H— C\ + CH3;0H
O—CH; O—H

OTtBeT Ha Bonpoc 4.

Ecimu OIIyCTUTb B PACTBOP I€pMaHIaHaTa Kajlus KyCOYCK MaprapuHa, TO
HHUYCTO HE UBMCHUTCS, a €CJIN OIIYCTHUTH KYCOUYEK CJIMBOYHOT'O Macjia, TO pac-
TBOP II€pMaHraHaTa KaJiust Ha4YHCT O6CCHBC'{I/IBaTBCﬂ. DTHUM Xe crocodoM
MOXHO OTJIHYUTH PACTUTEIIBHOEC MACJIO OT MAaIlIMHHOT 0. PacturenbHOE Maciao
Oyzer oOecuBeYNBATh PAaCTBOP MAPTraHIIOBKH, a MAIIMHHOE HET.

OTtBeT Ha Bomnpoc S.

Taxxe MaprapuH MOXXHO OTJIMYWATH OT CIIMBOYHOI'0 Macia IIpH IIOMOIIHA
OPOMHOII BOJIBI: CIIMBOYHOE MAcIio Oy/IeT ee 00eCiBeUnBAaTh, @ MAPrapuH HET.

OTtBeT Ha Bonpoc 6.

[Ipu omMbuTeHUN KUPOB 00Pa3yIOT TIUIEPUH U CMECh CTeapaTa W Iallb-
MUTaTa HaTpusg 4 u30Mepa KUpOB:

20 _
CH2*O*C*C15H31 CH2*O* *C15H31
0 I 0
CH-0-C~ CysHy, CH-0—C~CyHss
2 | 0
CH2*O*C*C17H35 CH2*O*C*C15H31

%)
CH, — O0—C 2t Clh— 0—CZ

~
C|H_O_C ZOCans C|H_O_C £OC15H31
= 70
CHZ—O—CéoC]sHm CH; — O—C=—C7Hss
~
CH, —0—C 20t CH —OH

C|H—O—C ZOC] sHz1+3NaOH— Cle—OI—HZQﬁ31COONa+ C17H35COONa
CH, —0—C ZOCszs CH, —OH
He MoxeT B pe3ynbTaTe OMBUICHHS KHpa 00pa30BaThCsi PABHOE KOJIHYECTBO
cTeapaTa M MaJbMHUTAaTa, €CIM 3TO YUCTOE BEIIECTBO, T K. TIIMIIEPUH COAEPKHUT 3
aToMa yriepo/ia, ClIeIOBaTeNbHO, 3 OCTaTKa KUCIIOT, YTO HE KPaTHO JIBYM.
OTtBeT Ha Bonpoc 7.

0
=

CH, —O0—C 7—OR1 CH,-OH R —C”Z0H
=

CIH_O_C 721{2 +3H,0 == CH-OH + Ry—C /—%H
— =

CHZ J— O_C £R3 CHZ—OH R3 _C /—OOH

52



C}|12 -OH o
=z
+2 H,O
AN 2

H

CH-OH — CH,=CH—C

CH,-OH
OTtBeT Ha Bonpoc 8.

1monb
C,sH;,CO0C,cH;; +470, — 32CO, + 32H,0
cnepManer

H(Oz):47 . H(C15H31COOC16H33):47 - 1 mons=47 Moib
V(0,)=V,- n(0,)=22,4 n/mons - 47 mons=1052,8 i
Vm=—V(02) _10928 501333 025013

0,21 0,21
n(CO,)=32 - n(C;5H;;COOC¢H33)=32 - 1 monp=32 mounb
m(CO,)=M(CO,) - n(CO,)=44 r/moisb - 32 mons=1408 r
n(H,0)=32 - n(C5H3,COOCsH3;)=32 - 1 monp=32 monb
m(H,0)=M(H,0) - n(H,0)=18 r/mo1s - 32M0516=576 T
OtBeT: Vy,,=5,013 M m(CO,)=1,408 xr; m(H,0)=0,576 xr
OTtBeT Ha Bonpoc 9.

=
CnHppey—C +0, —=3C0, + H,0
O —CiHoky
n+k+1=3

Tak KaK OJJMH U3 MPOAYKTOB TUAPOJK3a d(Hpa BCTYNaeT B PEaKIHUIO Ce-
peOpsIHOTO 3epKaJia, TO 3TO MOXKET OBbITh TOJILKO

Q)
=
H—C <
OH
n=0; k=2
0
CrenoBatenbHO, 3TOT 3GUP H—C\
o— CH2 _CH3
sTiidopmuar
0
H—=C +70, — 6 CO,+6H,0
O—C,H;s
o) _0O
H—C< +H,0 = H—CZ  +C,H;OH
O_Csz OH
70
H—C N +Ag0 —=CO,l +H,0+2Agl — peaxuns cepeGpsnoro
OH 3epKana
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OtBet Ha Bonpoc 10.

=z
CH;—C X n3o0yTuIaneTaT
(6] —CHZ—ClH — CH;j;
CH;3;
XT yr Ir
70 HZSO4 KOHI{ 70
CH;- C\ +CH37CH7CH270H%CH37C\ +H,0
oH | 0-CH, CH-CH,
CH; ‘
CH3

O
m (CH3_C z )=M(CH3COOH) - n=60 r/mMoiib - 1 MOIB=60 T
H
m(CH3—C|H—CH2 —OH):M(C4H100) -n=74 r/moib - 1 MOIB=74 T

CH;

CH3(C7O )

=M(C4H,,0,) - n=1161/mo1s - 1mons=116
m \O_CHZ_ClH_CHz (CeH20,) - n r/Monb - 1Monb T
x_ U 8% 517 (cHyco0m)
60 116 116
Y _ 1 y= 710638 (CH;—CH—CH, —OH)
74 116 116 |

CH;

m(CH;COOH) = % =0,862T;

m (CHy—CH—CH, —on) = %038 _ 563
| 0.6

>

CHj
Otser: m(CH;COOH)=0,862 r; m (CH3_C|H—CH2 —OH)=1,063 r
CH;

Ortger Ha Bonpoc 11.
o (C)=48,649%; o (0)=43,243%; o (H)=8,108%

CH,0,; xty:z= 48{249 : 8’1108 43243 4 054:8,108:2,703=3:6:2
C3H4O, — monekynsipHas ¢popmyna. Takoil cocTaB HMEIOT JjBa CIOMKHBIX
a¢wupa:
0 A
H— C\ sTHIIpOpMHAT CH;—cC METHIAIETaT
(O CHZ _CH3 (0] _CH3
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0]

7 70
CH;— N +H,0==CH;-C +CH;0H
O-CH; OH
0 0
—~ —~
H—C< +H,0=— H—C?Z  +C,H,0H
O —C,H; OH
0 H,SO 0
7 2 4 KOH —
H=CJ +CyHOH “H— < +H,0
OH 0 —C,H;
O HZSO4 KOH O
~
CH;—C7 +CHOH — 5 CHy—C7 +H,0
OH O —CH,s

Takoii e cocTaB UMEET IPOMMOHOBAs KUCIIOTA.

70
.0 Ch—OH q CH,—O0—C"—CH,~ CH; +HO
Ch—CH—C + | — |
OH CH, —OH CH,—OH
20
O CH-OH  CH=0—C—Clb
2CH—CH,—C  + | — | O 12HO
Nom CH, —OH (H,—0—C "= GHs
OTtBeT Ha Bomnpoc 12.
OnHa U3 KHUCHOT, 00pa3yromux 3Gup, — MypaBbUHAs,T.K. pearupyer ¢
OKCHJIOM cepebpa.
X/O X
.o—C + KOH — HCOOK + CnHayOH
OCnHyy+
y A y
2. CH —Z 4K OH— C H2:iCOOH + CH 21 Ol
OC,H2m+1
ITycts B cMecu ObUI0 X MOJIB 1-T0 3dupa U y MOJIb 2-T0, TOTJa
m (KOH)=0,1-168=16,81.; (x +y)56=16,8; x +y=10,3

x40 2x
HC\ H,0+ Ag,0—> C Hyw  OH +CO, + H, O + 2Ag
OGHon
A 21
2x = m(Ag) = -6 =0,2;x=0,1 mons y = 0,2 Mmons. Macca cMecH:
M(Ag) 108

(14n + 1 + 4,5)x + (14k + 4,5 + 14m + 1)y = 22.2; 14n-0,1 + 14n- 02 + +

14m-0,2=22,2-4,6—9,2;n+2k+2m:%:6;n:2;m=1;1<:1.

O
B cMecu nuMmenuch 3¢UpsL: Hic4 u CH3—C¢

N0—C,H; ~NO—CH,
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m (HCOOC,H;) = v -M=0,1-74="74r.
W (HCOOC,H;) = ™ =L42 =0,333 wm 33,3%; W (CH;COOCH;) = 66,7%

Mey >

Otser: W (HCOOC,Hs) =33,3%; W (CH;COOCH;) = 66,7%.

§ 22. Yenesoowt, ux knaccugurkayua u 3nauenue

OTtBeT Ha Bonpoc 1.

VYrIeBobl — OpPraHUYECKUE BEIICCTBA, MOJEKYJIbl KOTOPBIX COCTOST M3
aTOMOB YIJIEpOZa, BOJOPOAa M KHCJIOPOAA, NPHYEM BOJOPOI U KHCIOPO.
HaxoJsTca B cootHouieHuu 2:1. O6mas popmyna yrinesogos C,(H,O)p,, oT-
CIOJIa M Ha3BaHHUE YIJICBOBL, T.€. COCTOST U3 yriisi (YIJIEpOAa) i BOMIBL

OTBeT Ha Bomnpoc 2.

MoHocaxapubsl — yIJE€BOAbl, KOTOpble HE T'MApoau3yrorcs. HaszpaHbl
TaK, IOTOMY YTO K HUM OTHOCSTCS IPOCTEHIINE caxapa.

Jlucaxapuasl — YIJICBOJBI, KOTOPBIE TMAPOJIM3YIOTCS C 00pa3oBaHHEM
JIBYX MOJIEKYJ MOHOCAaxapumoB. Ha3BaHbBI Tak, IIOTOMY YTO MX MOJICKYIBI
COCTOST M3 2 IPOCTECUILHNX CaXapoB.

IMonucaxapuapl — YIJIEBOJBI, TUAPOIU3YIOIIHECS C 00pa3oBaHUEM
GOJBIIOr0 YMCIa MOJIEKYJ MOHOcaxapuaoB. Ha3BaHBI Tak, MOTOMY YTO MX
MOJIEKYJIBI COCTOSIT U3 MHOXKECTBA MOJICKYJT IIPOCTHIX CaxapoB.

OTtBeT Ha Bonpoc 3.

YriaeBoapl SBISIOTCS E©IUHCTBEHHBIM CIOCOOOM aKKyMYJIHPOBAaHUS
sHepru COJHIIA U UCTOYHHKOM KHUCIOPOJa, KaKk MPOAyKTa (DOTOCHHTE3A,
HO3TOMY HIPAIOT OIPOMHYIO POJIb B SHEPro- W razoo0OMeHe IuiaHeTsl. J[is
YelIoBeKa TakkKe 3HaUeHHE YTIeBOJOB BaXKHO KaK MCTOYHUKA MUTAHHS, OJC-
JKIIBI, IPEBECHHBI, OHH YYaCTBYIOT B IOCTPOCHHUH HYKJICHHOBBIX KUCIIOT.

OTtBeT Ha Bonpoc 4.

Ilenrono3a — moJKcaxapul, UMEET pasHble CBOICTBA B 3aBHCHMOCTH OT
cocraBa (KOJMYECTBA MOHOMEPOB), B IOBCEJHEBHOW XH3HHM 3TO Oymara,
JIPEBECHHA, TKaHU (JICH, XJIOTIOK).

Kpaxman — mosucaxapun, 0eoe moporikoodpa3sHoe BEIecTBO, MpuMe-
HSETCS B [HIICBOM MPOMBIIUICHHOCTH U KaK KICHKOBHHA.

Caxapos3a — aucaxapup, 0enoe KpHCTAUIMYECKOE BEUIECTBO, TIIABHBIM
HUCTOYHUK YIieBoAHOH 3Hepruu (1 r = 4 Kkkaj), oueHb CIaJI0K, IPUMEHSETCS
B MIUIIEBOW MPOMBIIUICHHOCTH.

DpyKTO3a — MOHOCAXAPUJ, CaMBIil CIIAJKUI U3 BCEX CaxapoB, TBEPIOC
Oenoe BemecTBo, 10 80% COOEPKUTCS B MTYSTHHOM MEJIE.

OTtBeT Ha Bomnpoc S.

m(C,H;,0;,)=0,2-1,5=0,3 1. OtBet: m(C;,H,,0;,)=300 kr.

OTtBeT Ha Bonpoc 6.

m,,=100-500=50000 n=5000 T; M yyapa=0,2"m;=0,2-5000=1000 T

m,
mcaxapfw = 1000 =1003 (7). OtBer: 1003 T caxapa.
w 0,997

caxapo3bl
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§ 23. Monocaxapuowi. I'excoszvl. I nioko3a

OTtBet Ha Bonpoc 1.

I'moko3a pearupyer ¢ KapOOHOBBIMH KHCJIOTaMH, O0pasys CIIOXKHBIC
3(HUpEL, CIETOBATENBHO, SBISECTCS CIIUPTOM, TAKXKE 3TO IMOATBEPKAACTCS CH-
HHMM OKpAIIMBaHUEM PAcTBOPA, CCIU IIPHUINT K HEH CBEKCIIPUTOTOBICHHBIN
pactBop Cu(OH),, cienoBaTelbHO, TIJIIOKO3a — MHOTOATOMHBIH CITHPT.
I'1r0K03a BCTYMAeT B PEaKIHIO0 CepeOpsSHOro 3epkKaia, CICHOBaTeNbHO, CO-
JICPIKUT AbJICTUIHYIO TPYIINY H SBIISETCS albICTHIOCTUPTOM.

OtBet Ha Bompoc 2.

H 0 HO O
\/ \/
I |
H—C —OH H—C—OH

H0C| —H HO —C—H

H—|C —OH +2[Ag(NH;),JOH>H—C —OH +2Agl + 4NH|+H,0

H—(li—OH H—C —OH
H—C—OH H—C —OH
i i

H o HO O

\/ \ /
H—C —OH H—C —OH

HO—C —H HO —C —H
H—? —OH +2Cu(OH) , L C—on + Cu,0 +2 H,0
H—C —OH H—C —OH
H—Cf —OH H—C —OH
H H

0 H

H
\/ 4

H—C —OH H— —O—C/—)CH3

HO—C —H H—c—o—c/—OCH3
H—C —OH +5CH;COOH —>H— —O—C/—(())CH3 +5H,0
H—C —OH H— —O—C/—CH3
H—T—OH H—(fl—o—c//—ocﬁ3
H H
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OrtBer Ha Bompoc 3.

H 0 OH
\/ |
(IJ H—C—H
H—C —OH H—C —OH
HO—C —H HO—C —H
H—C —OH + H, Ni,y— ¢ —0H MHOroaToMHsIH
CIIUPT
H—C —OH H—C —OH
H—C —OH H—C —OH
| I
H H

B aroit peaknuu MOXET NNPUHUMATh Y4aCTUEC JIUIIb JIMHEWHast (1)0pMa TJIFOKO3BI.

OtBet Ha Bonpoc 4.
JlvHelHy10 ¥ IMKJINYECKYIO (JOPMBI IIIIOKO3bI MOXKHO CUMTATh H30MEpaMuy,
TaK KaK OHM UMEIOT OJIMHAKOBBIN COCTaB, HO PA3IMUYHOE CTPOSHUE U CBOUCTBA.
OTtBeT Ha Bonpoc S.
o
H—— —G—G—fg—Ccrton
OH OH OH OH O
B monexyne ¢pyKTo3bl HET allbAETUAHON I'PYIIBI, 34€Ch BTOPOH yrie-
POIHBII aTOM CBsI3aH JTBOWHOW CBSI3BIO C KHUCJIOPOJIOM, T.e. 00pasyercsi Ke-
TOHHAsI TpyNma U 5 TUAPOKCHIBHBIX TPYII, BCE 3TO MO3BOJSIET HA3BaTh

(hpYKTO3y KETOHOCITHPTOM.

OTtBeT Ha Bonpoc 6.

st GpyKTO3BI peakuus cepeOpsIHOro 3epKana He XapakTepHa, T.K. 3TO
KaueCTBEHHAs PeaKIys Ha aJbJCTHIbL, a (pyKTO3a SBIAETCS KETOHOCIHP-
TOM.

OTtBeT Ha Bonpoc 7.
CrniuproBoe OpoKeHHe

0
7/
C/

\
H——(E —OH
HO 7? —H  ppoxoxn
H—C — OH —2CH;CH,0H - 2CO,

\ STUIIOBBIA  yIIIEKUCIIBIA

H— g — OH CIUpT ras
H 79 — OH
H
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Mono4Hokucoe OpoxKeHUe

H o
\ /

HO O
H—C —OH \C/
HO—C —H

—>»2H—C —OH
H—C — OH |
H—i—OH CH;
H—C — OH
H

OTtBeT Ha Bonpoc 8.

I'moxo3a MNPUMEHACTCA B MEAUIIMHE, T.K. ABJIACTCA OCHOBHBIM HCTOYHH-
KOM 5HEPIruu B KJICTKE U JICTKO yCBOsIEMaA.

Taxoke rimroko3a IIPUMCHACTCA B HPIH.[&BO?I, TeKCTHHBHOﬁ, MI/IKPOGI/IOJIO-
THYECKOM MPOMBIINIJICHHOCTH U ITPU U3IOTOBJICHUHU 3€PKaJI.

OTtBeT Ha Bonpoc 9.

144 xr XKr
C6H1206 —_— 2 CH3?H4COOH
180k OH
2*90 k

180 kr (C¢H,06) — 290 kT (X-TBI)
144 xr (C¢H1,0¢) — X KT (K-TBI)

x=144 xr; m=% - 0,833 wm 83,3%. Otsert: 83,3%.

OTeet Ha Bomnpoc 10.

200 mapa T XM
6CO, +6H,0 — C4H;,0¢+ 60,
6-44T 6-22,410° m*

644 1 (CO,) - 6:22,4:10° M’ (O,)
200 mpa.T (CO,) — x M’ (O,)

9 3
X = 200-107-22,4-10° _ 1,02-10'M3 . OTBer: 1,02:10™ M

44
OTteet Ha Bonpoc 11.
X MIT 20,88 M

C4H;,06+ Ag,0 — CH,,0, +2Ag
180 M 232 mn
~180-20,88
DY)
CeH,06 + Ag,0 — CH,07 + 2Ag]|
n(CeH,06)=1,5 mmoinb; m(CgH,04)=1,5-180=270 mi
OTeet: a) 16,2 mu; 6) 270 M.

=16,2 mn
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§ 24. Honucaxapuovt. Kpaxman u yenionosa

OTtBet Ha Bonpoc 1.
120 kr +nH.O X KT
(CH;,05), ———nC¢H,,04
162 kr 180 xr
m((CgH;,04),)=200-0,6=120 kr; 162 kr - 180 kT . 120-180 _ 21600 — 133305
120 kr - X kT 162 162

(n:7—2 =0,54 uau 54%. Otset: 54%.

133,3
OTBeT Ha Bonpoc 2.
XT yT 8T
(CeH10O5)y #3nHNO3 — (CgH70,(ONO,)3),
162 T 3x63 T 297 T
1621 ((CgH;05),) — 297 T (3¢mpa

x T((CgH1¢0s5),) -8 T (9dmpa)

m, 436
P 2 — 4967

BBIX >

1){ =436T

m =
TIPAKT ®

3-63 T (HNO;) - 297 1 (30upa)
x T (HNO;) - 8 T (adupa)

m _ Dreop _ 309 _ 5,79 t; Oteer: m(HNO3)=5,79 T; m(uen)=4,96 T.

HpaKT
Oy 0,88

x=509T

OTtBeT Ha Bomnpoc 3.

X T +nHLO 144 1
(CsH;¢05), #)ncﬁleOG — 2nC,H;OH+2nCO,
1621 2:46T
m(C,Hs;OH)=0,96-150=144 1
162 T (uen) — 92 T (C,HsOH)
x T (nen) — 144 t (C,HsOH)
x=253,56 1. OTBET: M,,=253,56 T.
OTtBeT Ha Bonpoc 4.
1000 kr .0 X KT
(C6H1005)1’1 _2—_’HC6H1206 —> 2HC2HSOH+ 2nC02
162 xr 2-46 xr
m(xpax)=0,2-5=1 7=1000 xr
162 kr - 92 xr
x =567,9
1000 kr - X KT

Mypaer=450°0,8=360 xr; m(C,HsOH)=0,95:360=342 k1; o = % =0,60

OTtBeT Ha Bomnpoc S.
+gH20 n
a) (CgH1¢Os)y — 5 Ci2H20
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CoH,,0,1+H,0—CeH ,06+CsH ,04; CsH 06 Spoxenne  2C,H;OH+2CO,
CH;COOH+C,Hs;OH—CH;COOC,H5+H,0
CH3COOC2H5+NaOH—>CH3COONa+C2H50H

0) (CeH1Os)q +n—HzO> nCsH},06; CsH 1205 M) 2C,HsOH+2CO,

Zn/A1,0,
20,HsOH — 7= CH=CH—CH=(,+ 2H,0+ H,

n CH,= CH— CH=(H,— (— CH,— CH=CH— CH,—)n
B) 6nC02+5nH20—>(C6H1005)n+6n02T
(CeH005), — 20y nCH 053 CsH1204—2C,H;OH+2CO,

o 0
C,HsOH + Cu0 —» CH3C<H + Cu) + 1,0

(0] o
CH;— c{H + Ag,0 —= CH;COOH + 2Ag|

(CGH]005)n+3nCH3COOH—>[C6H702(OCOCH3)3]H+3HH20
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I'naBa 6. A3oTcoaep:kamue coeJuHEHUs

§25. Amunu

OTtBet Ha Bonpoc 1
[lepBr4HbIE aMHHBI:
CH;-NH, metunamun; CH;-CH,-NH, stunamun
CH;-CH,-CH,-NH, nponunaMus
Bropuunsie amuHbI:
CH;-NH-CH; qumernnamun; CH3;-NH-CH,-CH; metniatrinamun
CH;-CH,-NH-CH,-CH; nustriiamMux
TpeTrnyHble aMUHBIL:

CH; —N — CHj; TpuMeTHIaMuH

CH,

CH; —N — CH, — CH; AMMETUIDTHIAMUH

CHs
CH; — CH,; —N — CH, — CH3 MeTHIIMI THIAMUAH

CH;j
OTtBeT Ha Bonpoc 2.
CH; — CH, — CH, —NH — CH, — CHj; nponumstuiaMus
Ero m3omepamMu sSBISIOTCS:
NH,— CH, —CH,—CH,— CH, — CH3 neHTuiaMus
MIepBUYHBIN aMUH
NH,— CH, — CH,— CH— CHj 3-MeTunbyraHaMuH
MePBUYHBII aMUH
CH;
NH,— CH, —CH—CH, — CHj 2-MeTun0yranamuH
MePBUYHBIA aMUH
CH;
NH,— CH—CH,— CH, — CHj3 2-amuHONEHTaH
| TIePBUYHBIA aMUH
CHj
NH,— CH —CH— CH; 2-amuHO-3-MeTHIOyTaH
| | NIepPBUYHBIA aMUH
CHj
NH,— CH,— C — CHj; 1-amMuH0-2,2-1MMETHIIIPONIAH

MEPBUYHBIA aMUH
CH;



CH;

NH, — C — CH,— CHj; 2-amuH0-2-MeTHIOyTaH
| MEepPBUYHBIN aMUH
CH;

CH; — CH, — CH,— CH, — NH— CH; MeTun0yTmiaMun

CH; — CH — CH,—NH—CH3; merunmnso6yrunamun
| BTOPHYHEBIIl aMUH
CH;
CH;

CH; — CH,— CH —NH—CH; METHJIBTOP-OyTHIAMIH
BTOPUYHBIN aMUH

CH3; — CH —NH—CH,; — CH; 3THIM30NpONMWIaMUuH
| BTOPUYHBIA aMUH
CH3
CH; — N — CH, — CH; METUIIMITHIIAMUH
TPETHYHBII aMUH
CH,

CH,

CH; — N — CH;— CH, — CHj3; AuMeTuanponuiaMuH
| TPETUYHBIA aMHUH
CH;
T
CH; — N — CH — CH; auMeTHIH30npOniIaMiH
| TPETHYHbIH aMUH
CH;

OTtBeT Ha Bonpoc 3.

CnocoOHOCTh MEPBUYHBIX W BTOPUYHBIX aMHHOB OOPa30BHIBATH BOMO-
pOIHBIE CBSI3U CKa3bIBaCTCS HA HMX TEMIIEpaTypax KUIICHHUS, OHU 3aMETHO
BO3pPaCTaIoT.

OTtBeT Ha Bonpoc 4.

11,20
H,SO,+2CH__NH; — (CH3NH;),80,

V(CH3NH,)=V,,- n=22,451/mo0mb - 2 Mmonb=44,8 1
m(H,SO04)=M(H,S0,) - n=98 r/moib - 1 MoIb=98

xr 11,20

H,SO4 +2CH_ NH, — (CH;3NH;),S0;4
98r 44,8 n

x 112

X _2hs, _98x112 — 2451 (H,S0,)
98 44,8 44,8
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- m(H,S0,) _ 24,51 _ 125 1
o(H,S04) 0,196

Otser: m,, = 125 T.

OTBeT Ha Bompoc 5.

CH,=CH, — CH;-CH,-NH-CH,-CHj;

1) CHy=CH,*+HBr — CH;-CH,-Br

2) CH,-CH,-Br+NH; —> [CH;-CH,-NH;]Br

[CH;CH,-NH;]Br+NaOH — CH;CH,NH,+NaBr+H,0

3) CH;CH,NH,+CHj;-CH,-Br — [(CH3CH,),NH,]Br

[(CH;CH,;),NH,]Br+NaOH — CH;-CH,-NH-CH,-CH;+NaBr+H,0

OTtBeT Ha Bonpoc 6.

OCHOBHBIE CBOMCTBA aMMHaKa U ann(i)arnqecm/lx aMHHOB OOBSICHSIOTCS
HM30BITOYHBIM OTPULIATCIIBHBIM 3apsA/10M Ha aTOME a30Ta

H—“IT\“—H CH3—’II\1‘—CH3
H CH;

Anudaruueckue paaukansl obnanarwt +l adpexTom, moITOMY a30T co-
XpaHseT 3TOT 3apsill.

B Monekyne annnuHa pagukan ¢pennn odnanaer —M addexrom, nosromy
YaCTHYHO OTTATHBAET Ha ce0sl 3JEKTPOHHYIO IUIOTHOCTB, TEM CaMBIM 0CITal-
JIsi5 CBOM OCHOBHBIE CBOMCTBa aToma a3oTa.

: ,NH»
OTtBeT Ha Bonpoc 7.
Br
NH, NH,
@ +3Br, —
Br Br

N3HavabHO 3a cueT OPOMHOM BOABI peakLMOHHAs cMech Obuta Gyporo
I[BeTa, B Pe3yJbTaTe peakuuu oopa3zoBacs Oenblii ocagok TpUOPOMAaHUIINHA,
a pacTBOp 00ECLBETHIICS, TIPON30IILIA XMMUUECKAsT PEaKLIHsI.

+3HBr

OTtBeT Ha Bonpoc 8.

Xr 51,8r
NH, NH;
| Jou
Br 1291
93r-129r
x =37,34
xr-51,8r
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1991
H H

Br- Br
+ 3B, —= l + 3HBr

Br
2r 331r

92r-331r

x =5,531; m(C¢Hg)=100-5,53-37,34=57,13 (r);
xr-199r

o(CeHsNH,)= % 100% = 37,34% ;
o(CHsOH)=5,53%; (C¢He)=57,13%
OTtBeT Ha Bomnpoc 9.

X zn

CH3 NH, +HBr — CH3NH3Br { .
[yctp B ucxoanoii cmecu Owu10 X, CH;NH, u (7-x) 1 CO,. ITocne peak-
K cmech coctouT u3 (7-x) 1 CO, u (5-x) 1 HBr.
_(7—x)-44+(5—x)~81
P T—x+5-x

3
B ucxoanou cmecu: W(CH3;NH,)= 5 -100% =42,9% ;

M =1,942-29 ; x = 3 1. OOBEMHEBIC AOJIH T'a30B

W(CO,)=100% - 42,9%=57,1%.

Otger: W(CH;NH,)=42,9%: W(CO,)=57,1%
OtBer Ha Bonpoc 10.
CH3NH2+CH3Br—>CH3NHCH3+HBr
(CH3)2NH+CH3BI—>(CH3)3N+HBI

§26. Amunoxucnomut
OTtBet Ha Bonpoc 1.

0 0
4 4
1. 2NH, — CH, — CH, € +H;80;~ ((NH;~CH;~ CH;~ ¢ ), S0
OH OH
AMHUHOTIPOTIAaHOBAst CepHasd Cyﬂbd)aT AMHUHOIIPOIIaHOBOUN
KHCJIOTa KHCJIOTa KHCJIOThI
)
4° y
2.NH2—CHZ—CHz—C\ +NaOH—»NHz—CHZ—CHZ—C\ +HO0
BOJA
OH TUAPOKCU AMUHOIIPOIINOHAT ONa
HaTpus HaTpUs
W H' 4°
3. NH2 — CH2 - CH2 - (‘\ +CH30H_’NH2 - CH2 - CH2 — +H20
MCTaHOJI 9
OH MCTHIIOBBIN 3(1)I/Ip O- CH%

aMHHOHpOHaHOBOﬁ KHCJIOTBI
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OTtBeT Ha Bonpoc 2.

Moutekyna aMMHOKUCIOTBI COAEPKUT B CBOEM COCTaBe ABE (YHKIHO-
HaJIbHBIX TPYIIBI: aMUHOTPYIILY U KapOOKCHIBHYIO TPYIILY, I0O3TOMY aMU-
HOKHCJIOTBI SIBJISIFOTCSI BEIIECTBAMHU C IBOWCTBEHHOM (DYHKIIUECH.

@)
Y
NH;| —CH—|C
| N
R

OH

OrtBer Ha Bompoc 3.

AMMHOKHCIIOTHI, HCIIONB3yEeMBbIE ISl CHHTE3a BOJOKOH, JOJDKHBI MMETh
TaKoe CTPOEHHE, YTOObl aMHUHO- TPYINIBI U KapOOKCHIIbHBIE TPYIMIIBI PACIIO-
JIarajruch Ha KOHIAX MOJICKYIL.

Jns GnocuHTe3a OETKOB aMUHOKHMCIOTHI JOJKHBI HAXOMUTHCS TOJBKO B
o-popme (0-aMUHOKHCIIOTHI).

OTtBeT Ha Bonpoc 4.

B pesynbraTe u peakunii momuMepr3annu, U peakiuui MOJTUKOHICHCAIIII
00pa3yloTcs MOJMMEpHI, BEIIECTBA C O4YE€Hb OOJNBIIOW MOJEKYISIPHOH Mac-
COH, HO B pe3y/bTaTe peakiuil MOJMKOHICHCALUH TaKXKe 0Opa3yroTCs MOo-
00YHbIE HU3KOMOJIEKYJISIPHBIE COSTMHEHHSI.

OTtBeT Ha Bonpoc S.

AMMHOKHCIIOTHI TTOYYal0T U3 KapOOHOBBIX KHCIIOT, 3aMellias B paJuKaje
aTOM BOJOPO/Ia HA aMUHOTPYIIITY:

0)

AN

CH; — CH, — CH; —» CH; — Cll'I —
NH, OH

/O

1. CH; —CH, — CHy ~=CH, = CH —CH; + H,

H
2.CH,= CH—CH; t HBI“%O’z CH,Br—CH, — CH;

3. (H,Br—CH, — CH;+ KOH — CH; —CH, —CH,OH + KBr

//O
4. CH3 - CHz— CH20H +CuOQ — CH3 — CHZ - C\ +Cu+ Hzo
H
p (0] t y (0]
5.CHyCH, —C_  +2CuOH), —CHCH, —C_ = +CwO +2H,0
AN AN
H OH
49 Py 49
6. CH3;CH, —C\ +Cl, —CH;—CH —c\ +HCI
OH | OH

Cl
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40 40
7. CH; —CH —C +2NH3 _’CH3—CIH —C\ + NH,Cl

OH OH
Cl NH,
OTBeT Ha Bompoc 6.
R— lCH— COOH
NH,
14r (N)-15,73%
x =83,1%

741 (Mo - 1b1) - X%

YT0oOBI MONIEKYIISIpHAs Macca MOJHON Mosekyisl coctaBuia 100% Bepo-
SATHO HEO00XOJMMO €€ HEMHOTO YBEJIMYHUTH: Ha YIJICPOIHBIH aToM, Mpero-
JIOKUM.

CH;— ?H— COOH
NH,
npoBepHM: 141 (N)-15,73%
89r (N)-x%

X =100% OrBerT: CH3— |CH— COOH

NH,
OTtBeT Ha Bonpoc 7.
CH;CHO + HCl—¥; H,NCH,COOH + HCIl - CIH;NCH,COOH;
2H,NCH,COOH + CaO - (H,NCH,COO0),Ca + H,0;

v (HCl= 238 _ 0,24 . v (Ca0)=10,08/56 = 0,18
22,4

b
KommuecTBa aMHHOKHCIOTHI, BBIYMCIEHHBIE MO peakmusam ¢ CaO u
H,NCH,COOH, He paBHbI Ipyr apyry. B ycnosuu 3agaun — omuobka.

§27. beaku

OTtBeT Ha Bonpoc 1.

benku — npupoaHble NOIMMEPBI, MOJIEKYJIbl KOTOPBIX IIOCTPOEHBI U3 aMU-
HOKHCIIOT, 9TO MOJNUIIETITHAHBIEC LETH MMOCIe0BATENIFHO COSIMHEHHBIX aMHHO-
KHCJIOT — HEepBHYHAs CTPYKTypa. HemomsipHble pagukaibl 0OBIMHO pacrona-
TaloTCsl BHYTPH MOJIEKYJIBI, MOJISIPHBIE MOHOTEHHBIE IPYIIBI HA TIOBEPXHOCTH
MOJICKYJIbI, TTOJIAPHBIC HCHMOHOI'CHHBIC paJUuKaJIbl MOI'YT pacriojiaraTbCs Kak Ha
TIOBEPXHOCTH, TaK M BHYTPH OEIKOBON MOJIEKYJIBL. Bee 3TH IpyIbl y4acTBYIOT
B 3aKpy4YMBaHUU LCIIH ITPU MOMOIIN BOAOPOJHBIX, Cyﬂb(i)I/I[leIX " MOHHBIX CBsI-
3ei, a TaKKe DJIEKTPOCTATHYECKOTO MNPHUTSDKEHHS — BTOPHYHAs CTPYKTYpa,
TaKXKe OHU YYacTBYIOT B 00pa3oBaHUM TPETUYHON CTPYKTYphl Oeika (Kpome
BOZIOPOJIHBIX CBsI3el) — CBOPAUMBAHUY M N3TMOaHHUH LETIH.

OTBeT Ha Bomnpoc 2.

Hel’[Tl/lﬂ — TIOJIMMEp C H€60HblHI/IM KOJINYECTBOM MOHOMEPOB — aMHUHO-
KHCJIOT. JIUMenTuapl, TPUIENTHIBI UMEIOT HEOOJBIIYI0 MOJSIPHYIO Maccy 10
500 r/mons.
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IMomunenTtug — noiuMep, MOHOMEPaMH KOTOPOTO TaKkKe SIBISIFOTCS aMu-
HOKUCJIOTBL, HO UMEIOIHI 60JIBIITYI0 MOJIIPHYTO Maccy, 10 10000 r/mois.

[Monnamng — monuMep, MOHOMEPEI — aMHHOKHCIIOTHI, MOJIIPHAs Macca
10000-30000 r/mMoutB.

benkn — monuMepsl, MOHOMEPHI — aMHUHOKHCIOTHI, MOJISIpHAs Macca
6emnkoB ot 30000 10 HECKOJNIBKUX COTEH MIJUTHOHOB I/MOJIb.

OrtBer Ha Bompoc 3.

Tak kak pa3HooOpa3ue OEJIKOB OYECHb BEIUKO, TO CHOPMYIHPOBATH MX
(usnyeckue cBOCTBAa HE MPEICTABIIAETCS BO3MOXKHBIM: TBEPbIC BEIIECTBA,
pacTBOpPHUMBIE WM HEPAaCTBOPHMBIC B BOJE C PA3IMYHBIMHU TEMIIEpaTypaMH
IUTABJICHUS M KUTICHHS.

BaxHeiiimne xumuyeckue CBOMCTBA:

I'upponus — o6pa3yroTcss aMHHOKHUCIIOTHL.

Jlenarypanus — paspylieHle TPETUYHOW M BTOPUYHOU CTPYKTYp Oel-

Ka, IpOoLecC MPOTEKAaeT Mo ASHCTBUEM KUCIOT, 1enoueil, conei Tsxe-

JBIX METaJJIOB, HATPEBaHUH, PaJyaluy, OPTaHNUECKIX PacTBOPUTENEH

u zp.

3. TopeHune — mpu CXKUTaHUM OEJIKH OOYTIMBAIOTCS U IOSBISETCS CIICIH-
(hudeckuii 3anax »oKeHoro mnepa (pora).

OTtBeT Ha Bonpoc 4.

KauecTBeHHBIC peakiyy Ha OeNKu:

a) KCaHTONPOTEHHOBAsi — MPH JCHCTBUH KOHIICHTPUPOBAHHOM a30THOI KH-
CJIOTHI Ha pacTBOP OeJKa BBIAAET SPKO-KEITHIH 0CAIOK.

6) OuyperoBas — Ipu NEHCTBUM PACTBOpA ILEIOYM B HNPUCYTCTBUU CYJb-
(ara memu (II) Ha pacTBOp Oesika MOSBISIETCS] CHHE-(QUOIETOBOE OKpa-
HIMBaHUE PACTBOPA.

OTtBeT Ha Bomnpoc S.

benxun urparor ofHy W3 BaKHEWIIMX POJieH B KU3HEIEATEILHOCTH Opra-
HU3MOB. OHH BBINOJHAIOT (QYyHKIMU: a) KaTanu3aTopa (pepMeHThl); 6) peryis-
TOopa (TOPMOHEI); B) 3aIIUTHEIE (MIMMYHOTJIOOYIJIHH); T) 3amacHble (pe3epBHEIC
MUTATENbHbIE BEILECTBA); 1) TPAHCIOPTHBIE (FeMOTJIOONH); €) IBUraTelIbHbIC
(JTMTO3UH); 7K) CTPOUTENBHBIE (KOJIIareH)

OTBeT Ha Bompoc 6.

VIMMyHHbBIE CBOICTBa OPraHU3MOB OMNPEICISIIOT UMMYHOTJIOOYIIMH, WH-
TepdepoH.

OTtBeT Ha Bomnpoc 7.

CIINJ] — cuHAPOM MMMYHOIS(PHUINTA, PACIPOCTPAHUTEIEM SBISCTCS
Bupyc BUY (Bupyc uMMyHOAeHIHMTa YeTOBEKa), KOTOPHIH, MPOHUKAS B
KpOBb 4Y€JIOBEKa, pa3pyliaeT KIeTKH T-TuMQouuThl, KOTOpbIE oOecrneyu-
BAIOT CONIPOTHUBISIEMOCTh OpraHu3Ma K pa3nu4HbIM 3a0oneBanusm. Ho, 3a-
6ones CIIM/loMm, opraHu3M 4eloBeKa HE CIIOCOOEH MPOTHUBOCTOSTH MHO-
THUM CMEPTENbHBIM 3200JIeBaHUIM, KOTOPBIMH 3I0OPOBEIH YeJIOBEK 3a00J1eTh
He MoxeT. 1 ymupator moau He ot CITH/]a xak TakoBOTro, a 0T APYrHUX 3a-
OoneBaHmii, capkoMbl, Bupyca ['epneca, mHeBMOHMH. Tak Kak mepemaeTcs
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BUUY uepe3 KpoBb, MMOJIOBOM KOHTAKT M IUIALICHTY, TO MPOQHIAKTUKON SIB-
nseTCs:

1
2)
3)
4)

HEC BECTH 6eCHOpH,I[O‘IHLIe II0JIOBBIC CBA3HU,

HCII0JIB30BaTh IPE3€PBATHUB,

T10 BO3MOXHOCTH I10JIb30BATHCA OJHOPA30BBIMU IIIPUITAMUA, UTTIAMU U T 11.;
OosibHAst MaTh He JOJDKHA POXKATh AeTeH.

OTtBeT Ha Bonpoc 8.

I/I3Z[€J'II/IC us3 HaTypaJ'II;HOfI HICpPCTH Cropact co CHCL[I/IQ)I/I‘{CCKI/IM 3armaxom

AOKCHOro mepa, OCTacTCsa 4YepHas 30J1a. CHHTETHYECKOE BOJIOKHO TOJBKO

IIJTaBUTCA.
OtBer Ha Bompoc 9.
40
(—NH —ClH —C0—) MH0=—= nNHz—Cll-I —
R R OH
OTtBet Ha Bonpoc 10.
0 0 0
773 Vi V4
CQH6—1> CZHSOH—z’CH3_C\ — CH3—C\ 4, CH2C1_C\ 2.
H OH OH
0
V
5 6, ( NH—
= Ny — CHy—C( (— NH—CH—CO—),
OH
Vo
1. GHg + Ch— CH;—CH,— CI+HCl
CH;3CH,C1 +NaOH — CH;CH,OH +NaCl
t 40
2. C2H50H +CuO _’CH3_C +Cu + H20
AN
H
40 29
3. CH—C +2[ AgNH3),]OH—CHy—C,  #2Ag*4NH; +H,0
H OH
4. ct—c” ? b o ? +HCI
.CH;— +Ch—= CHy—
NoH | Non
Cl
40 #0
5. Cl—CHz—C\ +2 NH3_’NH2—CH2—C\ + NH4Cl
OH OH
40
6.n1NH,—CH,—C —»(— NH —CH,—CO—) +nH,0
\OH n
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§ 28. Hykneunoewvte kuciomot
OTtBer Ha Bonpoc 1.

[IpusHaku JHK PHK

CpaBHEHUS
a) crpoeHue HyK-|COCTOMT U3 a30TUCTBIX OCHO-|COCTOUT M3 a30TUCTBIX OCHOBa-
JICOTH/IOB BaHWI: aJeHWH, TUMWH, Tya-|HWIl: aJCHUH, ypauwl, TyaHUH,

HUH, [[ATO3WH; YTJIEBOJA: Je-|IIUTO3MH, YIJeBoga puOO3sl U
30KcHpubO3a M OcTaTKa|ocTarka (poc(hOpPHON KUCIOTH

(hocdopHOH KHCIOTHI
6) cTpoeHme mMONH-|[[Be TMONMHYKICOTHAHBIC Iie-|IMEIOT pas3inuyHoe CTPOCHHE, B

HYKJICOTHAHON Iie-|OYKH [IPaBO-3aKpPy-|3aBUCUMOCTH OT BHJA, HAIpU-
nu YeHHble JApPYr  OTHocuTe-|Mmep, TpaHcnopTHas PHK mmeer
JIBHO JIpyra BUJI KJICHOBOT'O JIUCTA

<

B) JoKanmu3auust B [99% HaxXoIATCsl B XPOMOCO-|BXOAUT B COCTaB SIPBIIIEK, PH-
KIICTKE Max KIJIETOYHOTO spa, a Tak-|00COM, MHTOXOHJPHH, IIACTH],
K€ B MHUTOXOHIPHSX M XJIO-|[IUTOILIA3MBI.

poruiacTax
r)  BemonHsemoii|Conepkut  HacnenctBeHHyro|Koqupyer nHdopmaumio ¢ yda-
¢ynkuuu B Onocus-uHdopmanuio o crpoenuu|ctka JIHK wu mepenocur ee k
Te3e Oenka Oenka MecTy cOopku Oejka, mpucoe-
IMHSET W MEPEHOCHT aMHHOKIC-
JIOTBI K MECTy cOOpKH Oelka

OTtBeT Ha Bonpoc 2.

A-A-T-II-T-T-T-A-LI-1T; T-T-I-T-L-A-A-T-I'-I"

OTtBeT Ha Bonpoc 3.

[lepBuyHas cTpykrypa:

[MonumepHas uenb OENKOB COCTOUT U3 aMHHOKHUCIOT, a JIHK n3 Hykieo-
TUIIOB; BTOpUUHas CTpyKTypa: MOJMMEpHas elb OelKa 3aKpy4YHBaeTCsl OT-
HOCHUTEIBHO cBoed ocu, B Mosekyne JIHK nBe menu 3akpyuduBaioTcs Apyr
OTHOCHUTENIBHO JIpyra; TpeTuyHas CTpyKTypa: U MoJIeKyJia Oeska U MoJeKyia
JIHK 3akpyunBaroTcst U M3ru0aroTcs B MPOCTPAHCTBE, 00pasys KiyOOuek.
BozmoponHbie cBs3u y4acTBYIOT B (POPMUPOBAHUM BTOPUYHOH M TPETUUHON
CTPYKTYpHI OelKa, a TAKIKE CBA3BIBAIOT APYT ¢ ApyroM ase cnmpaiu JTHK.

OTtBeT Ha Bonpoc 4.

[Ipu MsrkoM ruaponN3e HYKJIEMHOBBIX KHCIOT 00pa3yroTcs HyKJIEOTH-
IIblI, TIPU TIOJTHOM T'HAPOJIM3€ CMECh A30THCTBHIX OCHOBaHUM, MOHOCAXapui U
(docdopHast kucnora.

OTtBeT Ha Bonpoc 5.

Monekyna JJHK coctouT u3 AByx 1enei, comepkaniux KOMIUIEMEHTap-
HBIE JPYT JPYyry OCHOBAHHS, NO3TOMY YHCIIO ITypUHOBBIX OCHOBaHUH Oyner
PaBHO YHCITYy TUPUMUIMHOBBIX Ha oooM ydactke JTHK (mypuHOBBIE OCHO-
BaHMsI KOMIUIEMEHTapHbI MIMPUMUANHOBBIM OCHOBAHHUSAM M HA000pOT).
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OTtBeT Ha Bonpoc 6.
Cym1ecTByIOT:

1) undopmaruonnas PHK, xotopas koaupyeT HacleACTBEHHYIO HHpOpMa-
uto ¢ JIHK u nmepeHocut ee k mecty cOOpku Oernka;

2) tpancnoprHas PHK, xoTopast npucoenuHseT aMUHOKHUCIOTHl U MEPEHO-
CHT UX K MecTy cOopku Oelka;

3) pubocomuas PHK, kotopast BXOTUT B COCTaB pHOOCOM.

§29. Bumamunu

OTtBeT Ha Bonpoc 1.

CJI0BO «BHTaMUHBI» C JATHHCKOTO MEPEBOMUTCS KaK KH3HEHHO HE00XO-
IVMBIE BEIIECTBA, W B IEHCTBUTENHFHOCTH A3TH BEIIECTBA O0ECIIEUYMBAIOT
HOPMAJTbHYIO JKHU3HEJCATEIbHOCTh BCEX OPraHU3MOB, TAaKXKe 3TO CJIOBO
BKJIFOYAET B ce0s CJIOBO «aMHHY», T.K. IIEPBBIC OTKPHITHIC BUTAMHHBI COJIEP-
JKaJll aMUHOTPYMIy, HO ceiuac M3BECTHBI BHTaMHHBI, OTHOCAIIHECS H K
JPYTHM KJIaccaM COeTUHEHHH.

OTtBeT Ha Bomnpoc 2.

I'unoBuTaMrHO3 — 00JIE€3HB B pe3yjbTaTe [UIUTENLHOIO HEJOCTAaTKa BH-
TaMUHOB B OpTaHU3ME.

ABHUTaMUHO3 — 0OJIe3HD B pe3yJIbTaTe OTCYTCTBHS BUTAMHHOB B OPraHU3Me.

I'unepBUTAMHUHO3 — 0OJIE3Hb B pe3yJbTaTe N30bITKa BUTAMHHOB B Opra-
HU3ME.

OrtBer Ha Bompoc 3.

BuTtaMuHbI KJIaCCHOUIUPYIOT KaK:

1) BomopactBOpuMmEIe (B, By, Bs, By, PP, C);
2) xwupopacteopumsie (A, E, D, K).

OTtBeT Ha Bonpoc 4.

a) ABUTaMHHO3 BUTaMHHA A XapaKTepU3yeTcs YXyIIICHUEM 3peHUs, 3a-
MeJUICHHEM POCTa MOJIOAOTO OPraHu3Ma, MOBPEKAECHHEM 000JO0YeK JbIXa-
TENPHOM ¥ MUIIEBAPUTENBHON crcTeM. JledeHue 3aKiIi09aeTcsl B BOCCTAHOB-
JICHUH COJEpKaHWs BHTAMHUHA B OpPraHu3Me, B OONBIIMX KOJWYECTBAX OH
COZIEPIKUTCSI B MOPETIPOAYKTaX, CIMBOYHOM Maclie U MoJioke. MHOTHE Tpo-
IYKTBI COZIepKaT IPOBUTAMHH A, 3TO MOPKOBB, TOMAThI, 0OJITapCKHiA Ieperl.

0) ABUTaMHHO3 BUTAMHHOB TPYMIbl B MPHBOIUT K Pa3BUTHIO TaKUX 3a-
OoJIeBaHUIA KaK HEBPO3, OXHPEHHE, aTepPOCKIEpO3, THUIEpTOHMYecKas 0o-
JIe3Hb W HIIeMHu4eckass Oosie3Hb cepiuna. JledeHue Takke 3aKiIlOuacTcs B
HOPMAJIM3aIAU COJCPKAHUSI BUTAMIHOB, KOTOPBIE B OOJIBIIUX KOJMYECTBAX
€CTh B OBOIAX, CyOIIPOIyKTax, TBOPOTe.

B) ABuTaMuHO3 BUTaMHHa C XapaKTepusyercs CHIKEHHEeM paboTocIio-
COOHOCTH, CONPOTHUBISIEMOCTH OpraHM3Ma K pa3MuHBIM 3a00JE€BaHHSAM U
MOZIBEPIKEHHOCTH TOKCHKO3aM, MPUBOJUT K TAaKOMY 3a00JE€BAHUIO KaK IUH-
ra. Buramun C comepXuTcs B OONBIINX KOJHYECTBAaX B CBEXKUX OBOILIAX U
(dpykrax.

r) ABUTaMHHO3 BUTaMHHa D XapaKTepu3yeTcsl CHIKEHHEM TBEPIOCTH H
THOKOCTH KOCTEil, YTO MPUBOJIMT K TIEPEIOMaM U Pa3speiKeHUI0 KOCTEH, pas-
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pyLIeHHIO 3y0O0B, y JA€Tei pa3BUBACTCS PaxUT. DTOT BUTAMHUH COACPIKUTCS B
OOJBIINX KOJMYECTBAX B MOPCKHX M MOJIOUHBIX Mpoaykrax. Takxke obOpasy-
eTCsl B KJIETKaX KOXH O] AeHCTBHEM YIBTPadHOIECTOBOTO CBETA.

OTtBeT Ha Bonpoc S.

B coBpeMeHHBIX YCIOBHIX TEXHHYECKOTO Mporpecca HeoOX0AuMO YIOT-
pebIIATh KOMILIEKCHBIE BUTAMHHBL U B NepByIo ouepens A, C u P, T k. geil-
CTBYIOT OHM CHHEPIHUYECKH, T.€. B3AUMOYCHUJIMBAIOT OMOJIOTHYEeCKOE BO3/ICH-
CTBHUC ApYT Apyra. I[a)Ke BO Q)pyKTax 1 OBOIIax OHH COACpPIKATCA BCCrAa
BMeECTe.

OTtBeT Ha Bonpoc 6.

ITpu Tepmuueckoil 06pabOTKE BO BpeMs HPUTOTOBIECHHS NUILU OOJb-
IIMHCTBO BUTAMUHOB Pa3pyILIACTCA.

OTtBeT Ha Bonpoc 7.

Hau6onee PacnpoOCTpaHCHHBIC U XOPOMINE — KOMIIJICKCHBIC BUTAMUHBI,
KOTOpBIE COJIEPKAT LENbIA Psii BATAMUHOB M HEOOXOIUMBIX HEOpraHHYe-
CKHUX 3JIECMCHTOB, KaK IMPaBWjiIO, IPUHUMAIOT UX IIPOXOAS I.IeJ'ILIfI KypcC Jicue-
HHs OT OJHOI'O0 0 HICCTH MECALCB IIO OZ[HOﬁ KarcyJjic B JCHb IMOCJIC €IBI.
Haubonee nomynsapusl: «entpym», «Kommausut», «HOHMKan», «Onuro-
BUT».

§ 30. ®epmenTbI

OTtBet Ha Bonpoc 1.

DepMeHTh! — OpraHUYecKHe KaTalu3aTopbl, YCKOPSIOMNEe HE00OX0UMbIe
Uil (DYHKIIMOHUPOBAHMSI KHMBBIX OpPraHM3MOB peakuuu. [lo xummdeckoi
HPUPOJE 3TO OENKHU.

OTBeT Ha Bonpoc 2.

OT HeopraHMYecKnX KaTaan3aTopoB (EpMEHTHl OTIHYAeT CEeIEeKTHB-
HOCTh (BJIMSAIOT Ha CKOPOCThH TOJIBKO OIHOHM peakuuu), 3pPeKTHBHOCTH (ycC-
KopsieT peaxiuio 10 10" pasz).

OTtBeT Ha Bomnpoc 3.

Ha ckopocTs (epMEHTaTUBHOM peakluu BIMSIOT TeMIlepaTypa, KUCIOT-
HOCTB CpeIbl 1 KOHEpMEHTEI.

OTtBeT Ha Bomnpoc 4.

HauGoubIny o akTMBHOCT (hePMEHTBI POSIBISIOT rpH t=36°C

OTtBeT Ha Bonpoc S.

Jost amunazer pH=6,8; mericuna pH=1,7.

OTBeT Ha Bompoc 6.

@DepMeHTHI ST Ha 6 TPYIII B COOTBETCTBUH C THIIOM PEAKIHU:

a) OKCHJIOPETyKTa3kbl, 0) Tpanchepassl,
B) TH/IPOJIA3HI; T) JIMa3bl;
) ©30Mepasbl; €) JMrassbl

TpuBHanbHbIe Ha3BaHUsI 00pa3yIOTCA U3 HA3BaHUS BELIECTBA, HA KOTOPOE
IelcTByeT (epMEHT, YKa3aHUs Ha THUIT KaTaTM3UPYEeMOH PEeakliy U OKOHYA-
HUA — a3a.
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OTtBeT Ha Bonpoc 7.

OO6nactn nmpuMeHeHus (EepMEHTOB B IPOMBIIIIEHHOCTH: TEKCTHUIIbHAS,
MsiCHasI, XJieOoneKapHasi MUBOBapeHHast, (papMarieBTHIeCKas, MUIIEBas, pe-
3WHOBAsL.

OTtBeT Ha Bonpoc 8.

78 xr X KT

2C¢H,04+30, = 2C4HgO,+4H,0

m(CeH;,04)=0,15-520=78 (xr)

78 xr (C¢H,04) — x k1 (C4sHgO7)

2-180 xr (C6H1206) -2-192 xr (C6H807)

x=83,2 (KI'); Mppaer=Mreop Op=0,62°83,2=51,58 (kr)

Ortsert: 51,58 k.

OTtBeT Ha Bomnpoc 9.

230 kr X KT

C,,H,,0;+30, - 2C¢H30,+3H,0

m(C12H2011)=0cyx Ocax Myer=0,870,45-640=230,4 xr

342 xr (cax) - 2:192 xr (K-TbI)

230,4 kr (cax) — X Kr (K-TbI)

x=258,7 kr

258,7 xr — 100%

y kr —75%

y =194 kr. OTBeT: Myycnom=194 KT.

OtBet Ha Bompoc 10.

CeH,06+ Ag,0 — CH 1,07 + 2Ag

Haiinem ckopocTs iepBoii peakunu:

1% (C6H1206) =12V (Ag) :% 20,00125 MOJIb ;

V paen =3 +5=10mm = 0,01 1m;

V _0,00125

C(CsH1206) v ool

W, =c/t=0.125/30 = 4,17 10" moxb / 1. MuH

BTopoii pacTBop caxapo3sl ¢ epMEHTOM UMEET 00BEM: V (pacr) =(4680 /
1,04) +500 (mm). B aToM pactBope koHueHTparus dpepmenta B 500/50 = 10
pa3 MeHbIIle, YeM B pacTBOpe caMoro (hepMeHTa U B 5 pa3 MEHbIIE , YeM B
TIepBOM pacTBope caxaposs. W, = W,/5 = 8,33 .10 mons / 11 Mun

CioHy0y1 + HyO= CHy 506 +C6H 20

III0KO03a ¢dpykTo3a

=0,0125M0IB/11- MHH ;

=1,17momb

4680-0,171
]/06133‘30B (CsH1,06) = Vnpopear (C12H5011)=0,5- T

C(CeH,06) = v/ V =1,17/5 = 0,234 momb/m;

0,234

t=c/W,= 0_4:281MI/IH.OIB€TIt=281 MHH.

5
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§31. 'opmonbI

OTtBet Ha Bonpoc 1.

CaxapHblil 1uaber ObIBaeT BPOXKIEHHBIH U NpHoOpeTeHHbId. s Toro,
YTOOBI MPEAYNPEIUTh MPHOOpPETeHHOE 3a00IeBaHNEe HEOOXOAUMO B TIEPBYIO
oyepelb 3I0pOBOE MUTAHUE, T K. B OCHOBE IUabeTa JEXKUT HapyIIeHUue 00-
MEHa BEIeCTB.

OtBet Ha Bompoc 2.

IpucyTcTBHE anpeHaNMHa B KPOBH YCKOPSET PacIleIUICHHE INIMKOTCHA B
MEYeHH M MBIIIIAX, TTOBBIIIAs KOJTUYECTBO TIFOKO3bI B KPOBH (THIIEPIIIMKeE-
M), 9TO YBEIHMYIMBACT PAGOTOCIIOCOOHOCTE CKEJICTHBIX MBIIII] IPH UX YTOM-
JIEHUH, aKTHBU3UPYET BO30YIMMOCTh 3pUTEIBHBIX U CITyXOBBIX PELENTOPOB.

(C6H,(Os), __+nH,0 — nCeH ;05

NmenHo 3Ta peakuus npoTeKaeT MpU aJApeHATINHOBON TUIIEPIIIMKEMHUH —
YBEIIMYUBACTCS KOJIUYCCTBO INTFOKO3bI.

OTtBeT Ha Bonpoc 3.

I/IHCyJ'II/IH YBEIIMYNBACT MIPOHUIAEMOCTD CTCHOK MBIIICYHBIX WU XXUPOBBIX
KIIETOK JJIA TJIFOKO3BI M HE BIMACT HAa NMPOHUOAEMOCTHh HEPBHBIX KIICTOK,
obecrieunBacT YCBOCHHUE I'TFOKO3blI OPraHu3MOM, CUHTE3 TNIMKOT'C€HA U HAKOII-
JICHHEC €0 B MBIIIICYHBIX BOJIOKHAX.

A)IpeHaJ'II/IH PeryjiupyeT HE TOJBKO o0MeH BCIUICCTB, OH aKTHBU3UPYCT
BO30Y/IMMOCTh 3PUTENBHBIX M CIYXOBBIX PELENTOPOB, CTUMYJIUPYET paboTo-
CIIOCOOHOCTH M CONIPOTUBJIIKICMOCTbL OpraHU3Ma. H03TOMy UX HCJIb3s Ha3BaTh
AaHTarOHUCTaMu.

OtBet Ha Bompoc 4.

DHJIOKPUHHAsI CHCTEMAa — COBOKYITHOCTh BCEX JKe€Je3 BHYTPEHHEH cekpe-
IIUHY, BBINOJHAOIIAS (YyHKIUIO IYMOPAJIbHOM PEryJisiluu BceX IMPOLECCOB B
OpraHu3Me.

OTtBeT Ha Bonpoc S.

['unpokopTU30H CTUMYNHUPYET CUHTE3 TIIOKO3bI B IIEUEHH, MOBBIIIAET €€
COACPIKAaHNC B KPOBH. COZ[ep)KaHI/IC TJIMKOreéHa B IMEYCHU IIPU 3TOM HE CHHU-
J)KaeTcsa. JTUM €ro Z[CﬁCTBPIe NPUHOUIIMAIIBHO OTJINYacTCA OT Z[CﬁCTBI/ISI aja-
pcHalinHa, KOTOpLIﬁ IMOBBIIIACT COACPIKAHNE I'TFOKO3bI B KPOBHU 3a CUCT I'MA-
poOJIn3a r’IMKOreHa.

(CeH,(0s),+nH,0 — =222 5 nCeH 1,05

nCqH,0, HAROROPTIBON_, (CsH,90s),tnH,O

OTtBeT Ha Bomnpoc 7.

IepBoii 10BpaucOHON MOMOIIBIO TPU TPUOIMKCHUM KOMBI SIBJISCTCS
CPOYHOE BBEJICHHE TIIIOKO3BI: 3TO MOXET OBITh TabJIeTKa MM KyCOK XJie0a,
COJiepIKaIIuiicss B HEM KpaxMall B POTOBOMH MOJIOCTH MOABEPracTCs THAPOIIH-
3y ¢ 00pa3oBaHUEM TIFOKO3bI.

74



OTtBeT Ha Bonpoc 8.

TecToCTepOH M 3CTPaANOI SIBISIOTCS MOJI0BBIMU ropMoHaMu. Cyhdukcsr
UX OTJIHYAIOTCS, T.K. OJIMH M3 HUX (3CTPATUOIN) KSHCKHM, a APYroi (Tecto-
CTEPOH) — MYKCKOH.

OTtBeT Ha Bomnpoc 9.

I nuanabon SIBJISIETCS KETOHOCIHMPTOM, HOCHT HEMpEIeNbHBINH XapakTep
(comepxxut —-C< u —OH rpynmy), 6pyrrodopmyna C,HagO,.

II nypaGonun siBiiseTcss keToHOApHUpoM (coaepkut — O — u -—C<

TPYIIIbI, HOCUT HEeNpeeNIbHbIN XapakTtep, OpyTTo-popmyna CigH,50,.

Il Tpuanabon sBifeTcs KETOHOCIHPTOM (COMEPKMT rpymmsl  — (2
u — OH), HocuT HenpenenbHbI Xapakrep, OpyTTo-hopmyna CyoHygOs.

OTtBetsbl Ha Bonpoc 10.

Buanmo, anpeHanuH cOOEpKUT MOH KAaKOTO-TO MeTajuia, MpH B3anMo-
neiicteun ¢ FeCl; o6pasyercst HOBas coJlb jKele3a, KOTopas, Kak H3BECTHO
4acTO OKpallleHa B 3eJICHBIH LBET.

OTtBeT Ha Bomnpoc 11.

OnsTh Ke 3TO OOBSICHACTCS] HAIMYHUEM B €r0 COCTaBE HOHA METaslIa.

§ 32. JlekapcTBa

OTtBet Ha Bonpoc 1.

B npeBHOCTH IO CUUTAIH, YTO UCTOYHUK OOJIC3HH — 3JTbIe TyXH, H COOT-
BETCTBEHHO MBITAJIUCH JIEUUTh MX C MOMOLIBIO OOPSIOB; 3aTeM CTAIM HMCKaTh
TPUYMHBI 3a00JICBaHKi B OKPYKAFOIIeH cpefie, o0pase KU3HH U UTAHUH U Jie-
YHTB C TOMOIIBIO JIEKAPCTBEHHBIX PACTEHHH; TIO3Ke 3200 IeBaHNe CUUTAIIOCH pe-
3yJABTATOM HAPYIICHUS MPOTEKAHUS XUMHUUYESCKAX PEaKiiii B OPraHu3Me, COOT-
BETCTBEHHO B JICYCHHU PHMEHSITICH Pa3IMIHbIe XUMUYECKHUE TIpeTapaThl.

HauGonbiee BIUsHUE HA CTAHOBJICHHE JIEKAPCTBEHHON MEIUINHBI, OKa-
3amu ['unmokpar, Kinasauii 'anen, 6u Cuna-ABunienna u [lapanensc.

OTtBeT Ha Bonpoc 2.

K ranenoBsIM mpemnapaTaM OTHOCSITCSI HACTOMKHU M 3KCTPakThl. B ctapuny
JIEKapCTBEHHBIC CPEACTBA HACTAMBAIN Ha YKCyce, BUHE U BOJE, ceifuac B oc-
HOBHOM TIPUMEHSIOT CIIUPTOBBIE BBITSHKKH.

IMpumepamMu MX MOTYT IMOCTYKHTh HACTOWKA OOSPBINIHUKA, HACTOMKA
TIPOTIOTIHCa,

OTtBeT Ha Bonpoc 3.

Hapko3 — cOCTOSIHUE TIOJIHOM MOTEPH TyBCTBUTEILHOCTH M CO3HAHUSL.

Amnecte3us — 00e300IMBaHKE.

Ankanonapl — OMOJIOTHYECKH aKTHBHBIE a30TCOEPIKAINE OPraHUIEeCKUe
COCTMHEHUS PACTUTEIBHOTO MIPOUCXOXKICHHSI.

KynupoBaTh, 3HAYUT MPEKPATUTH MPUCTYI OOJIC3HU.

OTtBeT Ha Bonpoc 4.

H2— —FHz + 3H20 —_— FHzf H— FHz + 3I‘H\IO3
ONO, ONO, ONO, OH OH OH
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(Hy—CH—CH, + 3HNO;— (H,—(H—(H, + 3H,0
OH OH OH ONO, ONO, ONO,

HuTtpornuiiepiH MOXKHO OTHECTH K KIIacCy MPOCTHIX 3(QUPOB.
OTtBeT Ha Bomnpoc S.

OH OH
T — + HO
COOH NaOH @ZCOONa ?

OH ONa
o H,O
COOH 2NaOH COON 2
OTtBeT Ha Bonpoc 6.
CHCL+Cl, " o CCl,+HCI

Ora peaknys paJuKaJbHOIO 3aMELICHUs

Cl, v 2Cl; CI'+CHCl;—CCly+HCI; CCly+ClL,—CCL+Cl

OTtBeT Ha Bonpoc 7.

VIMMyHUTET — HEBOCIIPUMMYHBOCTh OpPraHu3Ma K MHQEKIIMOHHBIM U He-
WH(EKIIMOHHBIM areHTaM, Y KOTOPbIX €r0 aHTUICHHbIE CBOWCTBA.

Bakuuna — nHbeKLuS, coaepKalias ociabieHHbIe WK yOuThie Bo30Y H-
TEJTM WIN MX TOKCHUHBI C [ENbI0 BEIPadaThIBaHUsI HCKYCCTBEHHOTO aKTHBHOTO
HMMYHUTETA.

AHTHONO3 — SIBJICHHE aHTarOHW3Ma M CMEPTEIbHOM 0OpHOBI MUKpOOpTa-
HU3MOB JPYT C JPYTOM.

AHTHOMOTHKH — crielu(UUeCKre BEIIECTBa, BHIACISIEMbIE B OKpY)Kalo-
LIyIO Cpely MUKPOOPraHU3MaMH.

AOCTUHEHTHBIH CHHAPOM — OOJIEBOM MIOK, COMPOBOKAAIOUIUICS TsDKE-
JBIMH TICUXHUYECKUMH M (DU3MOJOTMYECKMMH HAapyIICHUSIMH, BbI3BaHHBIH
MpeKpaleHneM YIOTpeOIeHNUs HApKOTHKA.

AHaJIBreTUKU — JICKQpCTBEHHBIC IpENaparhl, YCTPaHsSIOIUe OOJeBbIe
OLYIIEHUS, BO3AEHCTBYS HerocpeacTsenHo Ha [THC.

OTtBeT Ha Bonpoc 8.

OH NaOH OH . OH
COOCgHs COOH

Jlnist Toro, 4ToObl MAKCUMAaJIbHO CMECTUTh PABHOBECHE BIPABO HEOOXO/IH-
MO IIPOBOAXUTH T'HAPOJIN3 B HIGHO‘IHOI;‘I cpene, T.K. 06pa3y10Tcs{ JBC KHCJIOTEI.

OTtBeT Ha Bonpoc 9.

XumuoTepanus — JieueHHe 3a00JIeBaHUI JICKApPCTBAMH, T10AABIISFOIIUMHE
KUBHEACATCIIBHOCTD B036yILI/ITeJ'I$[ 0O0JIC3HH.

®dapmakoTepanus — JICYCHUE TpenaparaMy, BIUSIOIIAME Ha (QyHKIHMA
OpraHmusma.

IIpuMepoM XMMHOTEPAIIeBTHYECKOr0 IIpernapaTa MOXeET CIIY>KMTh CallbBap-
caH (IPOTUB CHU(UITHCA), TPIMEPOM (HapMaKOTEePAIIeBTHICCKOTO — aHAIBIHH.
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OTtBet Ha Bonpoc 10.

ITo mpOoTHBOMHUKPOOHOMY AEHCTBUIO AaHTHOMOTHUKH JISISITCS Ha: OaKTepH-
uuaHbe (BBI3BIBAIOT YHUYTOKCHHE MHUKPOOPTaHU3MOB) U OaKTepUOCTaTHYE-
CKHe (3a7epPKUBAIOT UX POCT U Pa3MHOXKCHUE).

OTtBeT Ha Bomnpoc 11.

AHTHOHOTHKH MOAABIISIFOT KU3HEACATEIBHOCTh HEKOTOPHIX BHIOB OaK-
TepHil ¥ TPUOKOB, BBI3BIBAIOIINX 3a00NIeBaHMsI. AHTHOMOTUKH HMEIOT Clie-
IOyromue mo6ovHble 3QGEKThI: YHHUTOKAIOT MOJIE3HBIE MUKPOOPTaHH3MBI,
60Ie3HETBOPHBIE MHKPOOBI CO BPEMEHEM IPUOOPETAIT yCTOWYUBOCTH K
«3HAKOMBIM» UM aHTHOHOTHKAM.

OTtBeT Ha Bomnpoc 12.

B kauecTBe JICKAPCTBEHHBIX CPEACTB HCIOIB3YIOT CICAYIOIINE TOPMOHBI:
HOpaJpeHaINH (TIOBBIMIAET KPOBSHOE JaBICHHE), aJpCHANNH (Cy)KaeT MepH-
(epuifHBIE COCYIIBI, HO PACIIMPSIET COCYIBI Cep/lla ¥ MBIIIL, yYalaeT cep-
JICUHBIC COKPAIIICHUA).

OtBer Ha Bonpoc 13.

HenapkoTudeckue aHalbreTHKH OO0NaIar0T JIMIIb 00e300JUBAIOIINM,
JKAPOTIOHKAIOIIUM U TPOTUBOBOCHIAMTENFHBIM CBOiicTBaMu. HapkoTiue-
CKHE aHaJbIeTUKH HE TOJBKO OCIAOJITIOT MM CHHMAIOT YyBCTBO OOJH, HO
BBI3BIBAIOT YYBCTBO 3H(opHH (OTCYTCTBHUE HEMIPHUITHBIX OINYIICHUH, mepe-
JKHBaHHUM, CTPaxa, TPEBOTH, TOJIOAA, KAXKIbI), COCTOSIHUEC HAPKO3a, BbI3bIBA-
10T (popMUpPOBAHHUE JICKAPCTBCHHOM 3aBUCHMOCTH — OOJIE3HEHHOTO MPHCTpa-
CTHS K Ipenapary, JIeNaroliero HEeBO3MOXHBIM CYIECTBOBaHUE 0Oe3 mpueMa
Bce OOJIBIINX 03 HAPKOTHKA.

OtBet Ha Bonpoc 14.

JleueOHbIi 3P HEKT JIEKapCTBEHHOTO CPEICTBA 3aBHCUT OT JI03bI, PEKUMa
npHeMa, Crocoba MpUMEHEHHs!, COCTOSHUS OPraHM3Ma U B3aHMHOTO BIHMSHUS
JIEKapCTB.

Bce 370 HEOOXOAMMO yYHTHIBATh B 3aBUCHMOCTH OT WHIWBHIYAIBHOTO
COCTOSTHHUSI OpraHi3Ma OOIBHOTO.

OTtBet Ha Bonpoc 15.

OcHOBHBIC aHTHOHMOTUKH MEHEEe BPEIIHBI, HO D0JIee PacpoCTPaHEHBI, MO~
9TOMY BO3HHKAET MPUBBIKAHHE MHKPOOPTaHU3MOB K HHM H CHIXKaeTcs d¢-
(exTUBHOCTH Tpenapara. Eciii HEeBO3MOXKHO HCIONB30BaTh NPYTHE IMpera-
paThl, TO HA3HAYAIOT JICYCHHE PE3CPBHBIML.
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XuMHYECKHH IPAKTHKYM

Ilpaxmuueckasa paboma Ne 1. Kauecmeennwiit ananus
Op2aHuvecKux coeOuHeHul

OmnsiT 1. O0Hapy:keHMe yIiIepoa U BOA0pPoAa
B OPraHMYeCKOM COeJMHEHUHU

Bvinonnenue pabomoi:

CoOpanu npubop, Kak MoKa3aHo Ha puc. 44 yueOHuka. Haceinamu B mpo-
OupKy 4yTb-4yTh caxapa u HeMHoro CuO. ITonoxunu B NpoOUPKY y KOHLIA
HeOOJIBIIION BaTHEIN TaMITOH, TOTOM Hackinain HemMHoro CuSQO, 6e3B0oHOTO.
3aKkppUIM IPOOUPKY NMPOOKOH € Ta300TBOJHOM TPYOKOM, TaK, YTOOBI HIKHUIMA
ee KoHeI OB OIyIIeH B IPYTYIO MPOOUPKY C MPEeIBApUTEIFHO HATUTHIM TY-
na Ba(OH),. Harpenu npo6upky B miamenu cnuproBku. HabmonaeM Bblje-
JICHUE MY3BIPHKOB Ta3a U3 pyOKH, MOMYTHEHHE U3BECTKOBOW BOJBI M MOCH-
HeHue Oenoro nopouika cyiasdara meau (I1).

[Mponzonumn XUMHYECKUE pPEeaKkUuy TOPEHUs caxapa, B pe3ylbraTe odpa-
30BaJIach BOJa, KOTOpas mpopearupoBana c¢ cyibparom menu (II), u yrie-
KHCJIBIH T'a3, KOTOPBIN POpearupoBai ¢ TUAPOKCHUIOM Oapusi.

C12Hp04; +24 CuO—= 12CO, +11 H,0 +24Cu
Ba(OH), + CO; —=BaCO;| + H,0
CuSO, +5 Hy0 — CuSO4 * 5H,0

Bo1600: Mbl 0Ka3anu MPUCYTCTBHE B MCXOJHOM BEIECTBE YIIIEpoaa U

BOJOPOJIa, T.K. IOJIyYUIIM YIJIEKUCIBII Ta3 U BOJY B pe3yjbTaTe OKHUCIICHMUS,
a B okucnutene CuO oHU HE CONIEPIKATHCE.

OmnsIT 2. O0HApY:KEeHHE I'aJI0T¢HOB

Buvinoanenue pabomo:

B3siiu MeAHYIO IIPOBOJIOKY, 3arHYTYI0 Ha KOHIIE NMETJICH IIUIIaMH, Ipo-
KaJWJIM € B IUIAMEHU 0 oOpa3oBaHus uepHOro Hajera okcuma meau (I1).
3aTeM OCTBIBIIYIO IPOBOJIOKY OKYHYJIH B PacTBOp XJIOpodopMa M BHOBb
BHECIIH e¢ B IuiaMs ropenku. Habmoqaem okpammBanie miaMeHH B roiy0o-
BaTO-3€JICHBIH 1IBET, T K. COJIM MY OKPAIIUBAIOT IIIaMSL.

5Cu0 +2CHCl; = 3CuCl, +2CO, + H,0 +2Cu

IlIpakmuueckan paboma Ne 2. Yznee000poowt

Omnpit 1. IToryyeHne u cBolicTBa MeTaHA

Buinonnenue pabomor:

B npobupky HachImaay paBHOE KOJINYECTBO MOPOIIKOB arieTaTa U THAPO-
kcuja HaTpus. IIpobupky 3akpbuin IPoOKOil ¢ ra300TBOIHON TpyOKO, U 3a-
Kpenw1in Ha mraruse. [IpoOupKy Harpeny, a KOHeI[ Ta300TBOIHOHW TPyOKH
HOOYEPEIHO OIYCKaIH B IPOOUPKY ¢ OPOMHOM BOJION U IEPMaHIAaHATOM Ka-
aus. YOeunch, 9To OHM He W3MEHMIIN OKPAacKy IpHU IPOITyCKaHUH 00pa3o-
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BaBLICTOCA Tra3za, T K. MCTaH ABJIACTCA INPCACIBHBIM YIJICBOAOPOAOM. ITlo-
JOXTJIU Ira3, OH TOPUT CHHUM IIJIAMCHEM. Ota peaknuAa UCIOJIB3YETCS B Ira30-
BBIX INUIMTaX U I€4ax.

CH3COONa + NaOH —=Na,CO;3 + CH,]
CHy4 +2 O0,— CO, 2 H,0

OnsIt 2. [TosyyeHue U CBOMCTBA ITHIICHA

Buinonnenue pabomo:

B npobupky Hanmiu 2 MJI KOHIIGHTPUPOBAHHOW CEPHOW KUCIOTHI, 1 MII
STHJIOBOTO CIIUPTA, HACKHIMAIN HECKONBKO KPyNUHOK okcuaa amomunus (I11)
Y MaJICHBKUH KyCOUCK MeM3bI [l PABHOMEPHOTO KUTICHUS CMECH.

3akpbUIi MPOOUPKY MPOOKOH C ra300TBOAHON MPOOKOH M 3aKpENiu ee
Ha mTaTHBE U Harpenu. KoHel ra300TBOTHOM TPYOKH MOOYEPETHO OITYCKAIH
B NpoOUpKH ¢ OPOMHOM BOJIOH M pacTBOpOM IepMaHraHara kanusi. HaGmro-
JaeM 00ECIIBEYMBAHHE 3THX PACTBOPOB, TaK KaK MPOUCXOAUT HMPHCOCIMHE-
HHe OpoMa K dTHJIEHY M OKHCJIEHHE JTHIeHA IIepPMaHraHaTOM KaJHs 0 OTH-
JICHIJIUKOJIS, STUJICH MPOSBIISICT CBOM HEMpelelbHbIe cBOMcTBA. ITomoXKran
ra3, OH TOPHUT CBETALINMCS ITAMEHEM, B OTJIMYUE OT dTaHa, KOTOPHI TOPHUT
HECBETAIINMCS TIIAMEHEM.

CH, = CH,*t30, — 2 CO0,*2 H,0
CH, = CH,+ Brp — CH,Br — CH,Br
3CH,= CH,+2 KMnO,;+ 4H,0—>2MnO, +3 cle —CH, +2KOH

OH OH
B naGoparopuu 3THICH MOTYyYakOT:
N3 criuptos:
H2 S04 KOHI{
Cb}{5'_‘()II—————————*(:}{ZZZ(:}{Z_F I‘IZO

U3 ranorenonpon3BoIHBIX:
CIUpT

CH3;— CH,C1+KOH — CH,= CH,tKCl + H,0
us3 JANUTAJIOrCHOIIPONU3BOAHBIX!
CH, —CH, +Zn —> CH, = CH,+ ZnClh

Cl Cl
B nmpoMBIIITIEHHOCTH 3THJIEH MOJIyYaloT CyXOM NMEepPeroHKOW KOKCOBOTO
rasa ¥ raza KpeKMHra He)Tu ¥ KpEKHHIOM IPUPOJIHOTO Ta3a.

Omnsit 3. CBoiicTBa 0eH30J1a

Bvinonnenue pabomor:

B nBe npoOupku Haiuau 1o 5-6 kanenb OeHzona. B oany moGaBuiu 2 mit
OPOMHOIT BOJIBI, B IPYI'YIO0 2 MJI pacTBOpa MepMaHraHaTa Kajusi U MPOOUPKU
BCTpsiXHyJH. HUYero He mpouCcXOAUT, peakny HEe UIYT, TaK KaK B MOJICKYJIE
OEH30J1a HET YKMCTHIX JBOWHBIX CBS3EH, 3TO €lMHAs T-CHCTEMa, TI03TOMY OH
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HE BCTyNaeT B KaUeCTBEHHBIE PEAKI[UU ISl HEMPeIeNbHbIX COeIUHEHHH, OH
BCTyTaeT B PEaKIUH COSIMHCHUS, MPOSBILS HETIPEASIbHBII XapaKkTep TOIb-
KO TIPH CO3JaHHU OCOOBIX yCIIOBHI.

Hecmorpst Ha TO, 4TO IUIOTHOCTH OpoMa Oosblile INIOTHOCTU O€H301a U
CHAuaja MPOM30INIO PACCIOCHUE XKUIKOCTEH, TIOCTENEHHO XKeNTash OKpacka
NEPEXOAUT B BEpXHUM OeH30/bHBIH cilol 3a cueT auddysuu, Tak kak 6poM
pacTBopseTcs B OeH30Ie, B OTJIMYHNE OT PAcTBOPA NMEpMaHraHaTa Kalus, TaK
Kak B BOJIe OEH30J1 MalOpacTBOPUM, PACCIIOEHUE COXPaHAETCs, ILIOTHOCTb
BOJIbI OOJIBIIIE TUIOTHOCTH OEH30J1a, TO3TOMY OH 00pa3yeT BepXHHil Cioi, a
OKpAIICHHBI pacTBOp MepMaHTaHaTa KaJns 00pasyeT HIDKHUH CIOMH.

Ilpakmuueckan pavoma Ne 3. Cnupmut

Omnbit 1. PacTBOpuMOCTH CIMPTOB B BOje

Bvinonnenue pabomor:

B 1Be mpoOHPKU HAJHJIIM MO 2 MJI 3TUIIOBOTO M H30aMHUIIOBOTO CITUPTOB.
JlobaBuiu B KXKAyI0 U3 MPOOHPOK 10 3 MJT BoAbI M B30osTasin. Habmonaem,
YTO 3THJIOBBIA CIHPT PACTBOPHUIICS, 3 H30aMHJIOBBIA HET U MPHU CTOSIHUH 00-
pa3yeT BEpXHHUI MACISHUCTHIIN CIIOH, T K. €r0 TNIOTHOCTh MEHbIIIE TUIOTHOCTH
Boxbl (0,8 r/mi). [IpuunHOM pa3nmUYHOrO MOBEICHUS CIIMPTOB B BOJE SIBIIS-
€TCs IPUPOJIA BEIIECTB.

Taxke Hajg BOIOH OyAyT OTCIaWBaThCsi OCH30J, OYTHUIIOBBIA CIHPT,
OJICHMHOBAsI KUCIIOTA.

Omnpit 2. [loaydyeHue rauuepaTa Mean

Buinonnenue pabomo:

B npo6upky mammmu 1 ma 10%-ro pactBopa cynsdara mexu (I1I) n moba-
B HeMHoro 10%-ro pactBopa runpokcuaa Hatpus. Habmogaem Bbimazne-
Hue roiayooro ocagka Cu(OH),. K nonxyuenHomy ocaixy 100aBuIu Mo Kar-
ISAM TIHNEPHH, cMech B3OonTamu. Habmromaem pacTBOpeHHME ocaaka H
OKpalllMBaHUE PacTBOPA B APKO-CUHUI L[BET, IPOUCXOJUT PEAKLIUSL.

CuSO, +2NaOH —=Cu(OH),| + Na,SOy4

HQ
CH, —OH CH,—0 /O0—CH
| | Cu AN |
2CH —OH + Cu(OH), —| CH —o/ To—cu | +2m0
I | —H l
CH, —OH CH,—OH  HO—CH:

OTUIIOBBII U M30aMUIIOBBII cUpTHl He OynyT pearuposars ¢ Cu(OH),,
T K. 9TO Ka4eCTBEHHAs PEaKLysi HA MHOTOATOMHBIE CITHPTHI.

OnbiT 3. OKHC/IeHHE 3THI0BOI0 CIUPTA XPOMOBOIi CMechI0
Boinoauenue onvima:
Hanunu B npobupky 2 M 5%-ro pactBopa auxpomara kaiaus, 1 mia 20%-
T'0 pacTBOpa CepHOﬁ KHCJIIOTBI U 0,5 MJI 3TUJIOBOT'O CIUPTA, IMOJIYYHUIN CMECh
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opamkeBoro usera. [Ipobupky Harpenn. HabnrogaeM H3MeHeHHe 1BeTa pac-
TBOpA Ha 3eJICHBII H YyBCTBYEM XapaKTePHBIN 3amaxX YKCYCHOTO allbIeTH/IA.

/
K,Cr,07 +3 C,HsOH +4 HySO4 — Cry(SO4)3 K804 +3CH; —C  +7H,0
OpaH)XeBbIN 3eJICHbIH \H

CepHon KHUCJIOTY JIy4IIC HEC MCHATH Ha COJIAHYIO, T.K. IIOCIICOHAS MOXET
OKHUCJIATHCA.

Ilpaxmuueckasa paboma Ne 4. Anvoezudvt u Kemoul

OmnsIt 1. Peakuus cepeOpsiHOTo 3epKajia

Buinonnenue pabomo:

B npobupky Hamunu 1 min gopmanuna v npuGaBuid HEMHOTO aMMHUay-
HOTrO pacTBopa okcuzaa cepedpa. [Ipobupky Harpenun. Habmromaem ocaxne-
HHE cepedpa Ha CTeHKaX U JHE IpoOUpKH. [IoBEpXHOCTh CTEKIIa CTAHOBHUTCS
OTpaXAIOIIEH, T K. B 3TOM €CTh HIPHHIIUI H3TOTOBIECHHS 3epKall.

29 #9
H—C +2[Ag(NH;),]OH—H —C  +2Ag+4NH; + H,0
N OH
H

OnbIT 2. Okuc/IeHue OeH3a/IbAeruaa KucjaopoaoM Bo3ayxa
Bvinonanenue pabomor:
Kamto OeHsanbleruia IOMECTUIN Ha NPEIMETHOE CTEKJIO U OCTaBUIU
Ha Bo3myxe Ha 30 muH. HaGmomaem oOpaszoBaHue O€JbIX KPHUCTAIIOB IO
KpasM Kamd. IIpousomna peakuus OKUCIEHHS, oOpazoBanach OeH30iHas
KHCJIOTA.

A s

C C

2 N +0,—2 N
H OH

OmnbiT 3. [losyyeHue aleToHA U3 aLeTATA HATPUS
B npoGupKy nmomMecTHIN 4yTh-4yTh MOPOLIKA alleTaTa HATPHUS U 3aKPbUIX
MpoOKO# ¢ Ta300TBOHOI TpyOKoi. [TpoOupky ykpenuiau Ha mratuse. Ko-
Hell ra300TBOIHON TPyOKH OMyCTHIIM B IPOOUPKY ¢ Bojoii. [IpoOupky c are-
TaTOM Hatpus Harpenu. Habmromaem BelgeneHne my3bIpbKOB ra3a B Ipooup-
Ke C BOJIOW W 4YyBCTByeTcs crenuuueckuii 3amax ameroHa. Ilocne
TIpeKpalleHus peakiuy B MEpBYIO MPOOUPKY N00aBisieM OAHY KaIUll0 KOH-
LECHTPUPOBAHHON COJITHOW KUCIOTHI. HaOmromaem BbIACICHHE Iy3bIPHKOB
YTJIEKHCIIOTO rasa.
40 t
2CH3_ C -_— CH3 —C — CH3 +N32CO3
\O —Na |
(0]

Na,CO; + 2HCl —=2NaCl + H,0 + o,
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Ilpaxmuueckasa paboma Ne 5. Kapoonoewvie kuciomaol

Omnsit 1. PacTBOpUMOCTE KAPOOHOBBIX KHCJIOT B BOje

Bvinonnenue pabomor:

B omHy mpoOupky Hamwiu 2 M1 BOJABI M J00aBWIM 3 KallId YKCYCHOM
KHUCJIOTHI, TIOJIy4CHHBIH PacTBOp MepeMemain. B apyryo npoOupky Hammimm
2 MIJ BOABI U JOOABUIH YyTh-UyTh OCH30IHON KHCIOTHI, COIEPKUMOE IIepe-
Menrany, OeH30HHas KHUCIOTa B BOJIe He pacTBOpMIIachk. Torna 3Ty IpoOHpKy
Harpenu. HaGmogaem pactBopeHue OcH30MHON KuCIOThI. Tlociie oxmaxe-
HUSI TPOOUPKH 0CaZIOK BHOBB BbINaaaeT. [IprbaBmim Kk ocalky HEMHOTO pac-
TBOpPA TUApOKcHIa Hatpusl. HabmonaeM BHOBb pacTBOPEHUE OCAKA.

° 7°
No—p tNaOH— @ NoNa TH20

Pasnuuue paCTBOpHMOCTeﬁ KHCIIOT OOBSCHACTCS HpHpOZ[Oﬁ BCIICCTBA.

OmnbIT 2. B3anMoaeiicTBMe YKCYCHOH KMCJIOTHI C MeTALJIaAMM

Buvinonnenue pabomoi:

B npo6upky Hanunmm HEMHOTO YKCYCHOM KUCIIOTHI U 100aBUIu 1 rpaHyiry
nuHka. [Ipobupky Harpenu. HaOnrogaem BblIenIeHUE Iy3BbIPEKOB Ia3a BOJO-
pona ¥ pacTBOPEHHUE IPaHyJIbI IUHKA.

40 40
Zn+2cmy—C — (cHsC )2 Zn+ H,!
OH N 0]

Bce KHCJIOTBI, KaK OPraHU4YCCKHUC, TaK U HCOPTraHUYCCKUEC pearupyror C
MeTallaMH, CTOSIIIMMA B PsAy HampsoKeHUil mo Bomopona. C Meramamw,
CTOSIIIIMMH TI0CJIE BOJOPO/a, KUCIOTHI HE Oy/IyT pearupoBaTh, B TOM YHUCIE U
YKCYCHasl KUCJIOTA.

Omnsrt 3. [oaydenune cioxnoro 3¢upa
Buinonnenue pabomo:
B npoGupky Hanmuiam 2 M H30aMHJIOBOTO CITUPTA, 2 MJT YKCYCHOM KHCIIO-
TBl U YyTb-4yTh KOHIEHTPUPOBAHHON cepHOIl KucioThl. [Ipodupky 3akpsiin
IpoOKoH ¢ ra300TBOAHON TpyOKOH M Harpenau Ha BoAasHOIl Gaue. ITocie ox-
JaxJaeHus: B IpoOUpKy mobGaBuiaM HeMHoro Boabl. Ilpu 3ToMm BhLAENseTcs
CIIOI M30aMHJIOBOTO 3(upa YKCYCHOH KHCIOTHI C XapaKTepHBIM 3allaXxoM

IPYILIEBOM 3CCEHIIMM, IPOM3OIILIA PEAKIUS STePUPUKAIIIH.
O 0
H,S0, 7

/
CH3C< + CH;~CH-CH,~CH,-OH ——=—— CH;-C
I
OH CI_I3 O*(CHz)zfclecHﬁ‘HzO
CH;
B PCAKIIMOHHYIO CMECH ,Z[O6aBJ'I$IIOT KOHICHTPUPOBAHHYIO CEPHYIO KHCIIO-
Ty, KaK BOOIOOTHHUMArOIIEC CPCACTBO, YTOOBI CMECTHUTh PaBHOBECHUEC BITPABO.
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Ilpakmuueckan paboma Ne 6. Yzneeoowt

Omnbit 1. [leficTBMe aMMHMAa4YHOI'0 pacTBOpa
TH/IPOKCH/IA cepedpa HA IJIIOK03Y

Buinoanenue pabomo:
B npobupKy HaTHIH HEMHOTO PAcTBOpA TIIIOKO3bI U aMMHAYHOTO pac-
TBOpa okcuja cepedpa. [Ipobupky Harpenn. Habmomaem ocaxieHue cepeo-

pa Ha JIHE U CTEHKaX MPOOHUPKHU.

H o HO 0O
\ / \/
¢ ¢
Hf(|?*OH H—C—OH
HOf(llfH HO—C—H

| |
H—C—OH +2[Ag(NHy,]JOH—H—C —OH + 2Ag + 4NHy] + H,0

H—C—OH H—C—OH
|

H—C — OH H—C—OH
| |
H H

Berynaer B 3Ty peakiuro JuHeiHas GopMa TITIIOKO3BI.

Omnsit 2. [leiictBue ruapoxcuaa meau (1) Ha riarokosy

Buvinonnenue pabomoi:

a) B mpoOupky Hanuiu 4yTb-4yTh PacTBOpa IIIIOKO3bI, 2 MJI pacTBOpa
THIIpOKCHIA HATpUs U 1 mMu MeaHoro kKymopoca. HaGmogaem oOpa3oBaHue
ronyboro ocanaka ruapokcuna memu (II), koropslil cpa3y pacTBopsieTca u
pacTBOp OKpamInBaeTcs B SIPKO-CUHUH 1BeT. [IporcxomuT KauecTBEHHAS pe-
aKOus Ha MHOTOATOMHBIC CIUPTBI, KOUM SBJIACTCS IJIFOKO3a, pCaKIusd 06y-
CJIOBJICHA HATMYUEM THIPOKCUIBHON IPYyMIIBL.

CuSO, +2NaOH —= Cu(OH), | + Na,S0,

\a "/
] ]
H—C —OH H—C —OH o
HO—C—H HO —C —H \T/H
2 H—C—OH + CyOH), — H—C —O~_ H>O_|C_H +2H,0
H—C —OH H_|C_0<'EU\O—C—H
H—C —OH H—C—on HO—C—H
}l{ }ll HO—C —H
lCHZOH
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6) B mpoOupKy K HOIy4YEeHHOMY PAacTBOPY JOOABUIIM HEMHOTO BOJBI, YK-
penuB MpoOUpKy Ha mTatuBe. Harpenu npoOupky Tak, 4ToObI IporpeBaiach
TOJIBKO BEPXHss YacTh pacTBopa. Habmrogaem BbINaJCHHE JKEITO-KPACHOTO
ocajKa ¥ 00eCIBeUHBaHUE PACTBOPA.

\ / N
(lz C
H—C —OH IF Ho—é —H
H—C—on HO—C—H HO—C —H
| B, _{_§q t |
H—C — 0 IC + H0 —HO—C —H +CuOH|
H—C—O<'CU\O —C—H HO—C —H HKENTHIR
H |
H—C —OH HO—|C—H HO—C —H
| |
H H0—|C—H H
C
AN
O H

t
2CuOH—=C1;0| +H,0

KpacHbIH
[Ipu HarpeBaHHM MPOMCXOIUT OKHCICHUE TIIIOKO3bI THIPOKCHIOM MEIN
JI0 KapOOHOBOW KHCIIOTHI, 3Ta PEaKIUsl 00CCIICUUBACTCS abJIETHIHON TPYyII-
(6]
Mo — 4
\H
XKenro-kpacHsiii ocanok npexacrasisier coboit cmecs CuOH u Cu,0, 06-
Pa3yIOIIMXCS B pe3yJIbTAaTe ITOH PEaKIyy.

Omnsit 3. [leiicTBHEe aMMHAYHOTO PACTBOPA
oKcHa cepedpa HA caxapo3y
Buinonnenue pabomo:

a) B mpoOupky Hanmmim HEMHOTO pPacTBOpa caxapo3bl H HEMHOTO aMMHad-
HOTO pacTBOpa OKcuza cepedpa u Harpenu npobupky. Hudero e npouc-
XOJIUT, PeaKIysl He UJIET, T K. caxapo3y 00pa3yroT LHUKINYECKHE (HOPMBI
TIIFOKO3BI ¥ ()PYKTO3BI, @ OHH HE JAfOT PEaKIHIo CepeOpsHOTro 3epKaia.

6) B mpoOupky HamuiIm HEMHOTO PacTBOpa caXxapo3bl U HECKOJIBKO Kalelb
pa3baBieHHOW cepHOil kucioThl. [IpoOupky Harpenu. 3atem 100aBiss B
HNPOOUPKY PacTBOP THIAPOKCHAA HATPHUS JOBOAUM PacTBOP JIO ciadolie-
JIOYHOH cpefbl (UCHOb3ysl KaK MHIMKATOp JIAKMYCOBYI0 OyMmaxky). K
MOJYYeHHOMY PacTBOpPY NOOABHIM 2 MJI aMMHA4YHOTO PacTBOpa OKCHIA
cepebpa 1 OIATh HArpesu MPOOUPKY.

[pu HarpeBaHWU pacTBOpA TITIOKO3BI C PACTBOPOM caxapo3bl, o0pasyeTcs

[JII0KO3a B CBOOOTHOM JIMHEHHOH (opme.
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H o H
CHQOH \ / |

H CH,OH C H—C —OH
| ZSO4 KOHIL. ‘
+H,0—— H—C —OH C=0
CH,OH t
OH OH OH—C —H OH—C —H

| |
H—‘C —OH + H—C—OH
H—C —OH H—(‘ifOH

H—C—OH H—‘C—OH

H

HO3TOMy TEHCPh peaKuus Cepe6p${H0r0 3€pKajia BO3MOXHA.
H,S0, +2NaOH —>Na,S0, t2H,0

OmnsIT 4. [leiicTBHe HOAa HA KPaXMAaJI

Buvinonnenue pabomoi:

B xumnueckuii crakan Hamwiy 20 M1 KUIALIEH BOJBI M NPHUCHINAIHA He-
MHOT'O Kpaxmaiia, 00pa30BaBIIyIOCS CMECh MTEPEMENIATN 10 00pa30BaHuUs MPo-
3pavHOro KOJUIOMIHOTO pacTBOpa — KpaxXMaJlbHOro Kieiictepa. B mpobupky
HAJIMJIX HEMHOI'O OXJIAXXIACHHOI'O KJ'ICI’ICTCpEl u Z[O63.BI/IJ'II/I HECKOJIBKO KaIleJib
CHI/IpTOBOFO paCTBopa nuoaa. Ha6n10;[aeM CHUHEC OKpaHII/IBaHI/Ie paCTBopa. HpI/I
HarpeBaHWH TOJYYSHHOTO PacTBOpa CHHEE OKPAIIUBAHHUE HCYE3aeT.

Ilpakmuueckan paboma Ne 7.
Amunvl. Amunoxucinomei. benku

OmnbiT 1. O0pa3zoBaHue coJeil aHWJIMHA

Boinoanenue pabomeoi:

B npoOupKy HadwiM 4yTh-4yTh AHWIMHA U NOOABUIM HEMHOTO BOJIBI,
cMmech pazmemand. HabOmromaem o6pazoBanue smysbenu. JloO0aBuiu 1o kam-
JSIM COJISIHYIO KHCJIOTY JI0 TOJIHOTO PacTBOPEHHMs aHWIMHA B Boje. K pac-
TBOpY [00aBIIM HEMHOTO pacTBopa menoun. Habmromaem pasneneHue pac-
TBOpA Ha JiBe (pa3sl.

.
NH, NH3 cr

+HCl—

NH; Cr NH,

+NaOH — +NaCl + H,O
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OnsIT 2. BpoMupoBanne aHWJIMHA
Buinonnenue pabomei:
B npoOupky Hanumm 9yTh-4yTh aHWIMHA U JOOABWIH Boxmy. Ilo kxarursMm

npubapisieM OPOMHYIO BO/Y JIO BBINIAJCHUS OEJIOr0 0cajiKa.
NH,

NH,
Br Br
+3 BI‘2 . \L +3HBr
Br

Omnbit 3. [losryyeHne MeHOM €OJIU TJIMIUHA
Bovinonnenue pabomoi:
B npoOupky Hammiam 2 MII TIHOAHA U JOOABHJIM HEMHOTO ITOPOIIKA OK-
cuna meau (II). TIpobupky Harpenu. Habmomaem romy0oe oxparivBaHHe
pactBopa.

C// 0 +0
INH,— CH—C  +cu0— (NHZ_ cH, —C )2c11+ 1O
OH o
OnsIT 4. [leHaTypauus 0eska
Buinonnenue pabomoi:

PactBopuiu 6e10k KypuHOro siiina B Bojie. B npoOupky Hanuiau HEMHOTO
9TOTO pacTBOpa M Harpenud. Habmromaem TOMyTHEHHE pacTBOpa — IIPO-
u3ouIa neHatypanus. ITocie oxnaxaeHus U pa3daBlIeHUs] pacTBOP BCE PaB-
HO OCTaJICSl MyTHBIM, T.K. IHaTypaIHs — IpoIiecc HeOOPaTUMBIH.

OnbIT 5. Ocaxkaenue 6eIKa COJISIMH TS KeJIbIX METAJLI0OB

Boinoanenue pabomeoi:

B omHy npoOupKy HaJIHIM HEMHOTO PAcTBOpa OENKa M Mo KaruisaM J00a-
Bun pactBop CuSO, npu BerpsixuBanuu. HaGmogaem oOpa3oBaHue Tpy-
HOPACTBOPUMOTO Ocajka. B npyryro mpoOHpKy HAIWIIM HEMHOTO pacTBOpa
6enka u nobasmiu no kamwsM (CH;COO),Pb nipu BerpsixuBanuu. Takxke Ha-
OmroaeM 00pa3oBaHUE TPYJHOPACTBOPUMOTO OCAJIKA.

OnbIT 6. LBeTHBIE peaknnu 0eJ1K0B

a) KcanTonporenHoBas peaxiusi.

B npoOupKy HAJIUIH HEMHOTO pacTBopa Oenka v MPHOABUIN HECKOIBKO
Karenb KOHIEHTPHUPOBAHHOW a30THON kucioThl. [IpoOupky Harpenu. Ha-
OmogaeM oOpa3oBaHue enToro ocanka. CoaepKuMoe MpOOUPKH OXJIAIMIH
U IIPWIMJIM PACTBOP aMMHMaka 10 LIeNOoYyHoH peakunu. Habmonaem n3meHe-
HUE [[BeTa 0CaJIKa Ha OPAH)KEBBIMH.

0) buyperoBas peakuusi.

B mpoOupky HajdMiIM HEMHOTO pacTBopa Oenka W JOOaBUIM HEMHOTO
pacTBOpa IMAPOKCHIA HATpUs M MEAHOro Kymopoca. HaGmiomaem okparu-
BaHHE PacTBOpPa B CHHE-(DHOIETOBBIN LBET.
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Ilpakmuueckasa paboma Ne 8.

Hoenmudghurxayusa opzanuueckux coeouHeHuil

[. Haxopsumecs B OBYX NpoOHMpKax OEH30HHYIO KHCIOTY M aHWJIMH
MOJKHO PacIO3HAaTh 10 BHEIIHEMY BHUILY.

AHWINH — OecuBEeTHAs MACISIHUCTAs )KUIKOCTb.

BeHn3oitHas kucinora — 6e0e KpUCTAUTUHUECKOE BEIIECTRO.

II. Haxonsmuecst B 1ByX npoOUpKax (eHOJ M M30aMHHOBII CIIUPT TaKkKe
MOYKHO pacrio3HaTh MO BHEITHEMY BHY.

DeHon — 6eroe KpUCTAILTHYECKOE BEIIECTBO CO CIIEH(PITICCKUM 3aIIaXOM.

N30aMuIoBeIif CIUPT — KUAKOCTb.

III. Haxopsmmecss B ABYX mpoOHupKax ()EHOJN U aHWIMH TaKXKe MOXKHO
pacro3HaTh MO BHEITHEMY BHIY.

®eHon — 6enoe KPUCTAJUINIECKOE BEIIECTBO.

AHUIMH — OecuBeTHAs! KHUIKOCTb.

IV. Haxopnsmmecss B JBYX MpOOMpPKax TIIIOKO3y U OCH30HHYIO KHCIIOTY
MOYKHO pacrio3HaTh, paCTBOPUB Ka)J10€ U3 HUX B BOJIE.

Ben3oiiHas kucnora ManopacTBOpUMa B XOJIOAHOM Bojie.

['moko3a xopo1o pacTBOprMa Jake B XOJIOAHON BOJIE.
V. Haxogsmuecs B AByX NpoOHpKax (HOpMaUH U 3THIOBBIH CITUPT MOXKHO
pacno3HaTh 1Mo PeakiMy ¢ aMHayHbIM PaCTBOPOM OKCHa cepedpa.

®opmanun ¢ HUM pearupyer: H,CO + 2[Ag(NH;),]JOH— HCOOH +
2Ag~l« + 4NH; + H,0, a 3Tanonx — HeT.

VI. Haxonsmmecst B JBYX NMpOOMpPKax TIIFOKO3Y M caxapo3y MOXHO pac-
MI03HATH MPH ITOMOIIY aMMHAYHOT'0 PaCTBOPa THAPOKCHIA cepedpa.

PacTBOp TJIOKO3BI JaeT PEakUHIo CepeOpsSHOTo 3epKaia, BBINAnacT B

ocaziok cepedpo.
HO O

N X/
C C
H—E—OH Hfé*OH
Ho—‘c—H HCF‘CfH
H—%}—OH +ﬂA@mmpH—*1¥*é4%NI+2AQ+4N%T+mo

|
H—C—OH H—C—OH

|

H—C—OH H—C—OH
| |
H H

PacTBOp caxapo3bl B peakuuio ¢ aMMHAaYHBIM PAacTBOPOM THAPOKCHIA
cepeOpa He BCTyIaerT.
VII. Haxonsummecss B JAByX MpOOMpPKAax YKCYCHYI KHCIIOTY M OSTHJIOBBIH
CUpT MOXHO pacno3Hath mo peakuu conoit: 2CH;COOH + Na,COs;—
— 2CH;COONa + CO,T + H,0; C,HsOH + Na,CO5.
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VIII. Haxopsimrecss B AByX NpoOUpKax OCH30WHYIO KHUCIOTY M (DEeHOI
MOYKHO PacCIO3HATh MPU MOMOLIH OPOMHOW BOJEBL.
®deHoul BCTyNaeT B peakiiio B OpOMHOM BOI0# 00pa3ys mpu 3TOM OelbIid
OCaJIOK.
OH OH
Br Br

+3 Bry—= +3HBr

Br
Ben3oiinas kucinora ¢ OpOMHON BOJOH HE pearupyer.
IX. Haxopgsmuecs B IByX NpoOMpKax TIIFOKO3Y M TJIHLIEPUH MOXKHO pac-
MI03HATh 110 BELIHEMY BUY.
I'moxo3a — Genoe KpUCTaUINUECKOE BEIECTBO.
I'muneprH — OecuBeTHAS BS3Kas )KUIKOCTD.

Ilpakmuueckan paboma Ne 9. Obnapysicenue eumamuHos.

Onsit 1. OnpenesieHne BATAMMHA A B IOICOJTHEYHOM MacJie
B npo6upky Hamuan 1 MJI HOACOTHEYHOT0 Macia U JOOABHIIN HECKOIBKO
kaneinb 1%-noro pactBopa FeCl;. Ecnu Habmromaercs sipko-3elieHOE OKpa-
IIMBaHKE, TO B Macle CoJepiKacs BUTaMUH A.

OmnsiT 2. Onpenesenue BUuTaMuHa C B s16J104HOM cOKe

B npo6Gupky Hamuau 2 M1 cOKa U J00aBUIIH BOJIBL, JOBeAs 00beM 10 10 M.

3areM n00aBMM HEMHOTO KpaxMajbHOTO Kieicrepa. 3aTeM IO KaruisiM
JI0 MOSABJIEHHS YCTOMYMBOrO cuUHEro okpammpanus Ha 10-15 ¢ poGapistor
pacTtBop Moja. TexHUKa ONpeseneHns] OCHOBaHa Ha TOM, YTO MOJIEKYJBI ac-
KOpOMHOBOI KHCJIOTBI JIETKO OKUCISIOTCS nojoM. Kak Tonbko Hox okucmur
BCIO aCKOPOMHOBYIO KHCIOTY, CHeAyIollas >Ke KaIllsd, IIpopearupoBaB C
KpaxMajoM, OKPacHT pacTBOP B CHHUIA 1IBET.

OmnsIT 3. Onpenesenne ButaMuHa D B poiObem xupe
WM KYPHHOM KeJITKe
B mpoOupky Hamuimu 1 Ml peiObero >kupa ¥ NpUIIH 1 MI pacTBopa
6poma. Eciau HaOmonaeTcs 3e71€HOBATO-roilyboe OKpalluBaHUE, TO B JKUPE
cozeprkaics BUTaMuH D.

Ilpakmuueckan paooma Ne 10. /leiicmeue hepmenmos
Ha paziuuHble geujecmaad.

OmnbiT 1. [leiicTBHe aMWIa3bl CJIIOHBI HA KPpaxMaJl.

1. IlpenBapuTesIbHO IPOIOJIOCKAB POT, HAOpanu 2-4 Ml CIIOHBI U IIOMEC-
THJIM B MaJCHBKHH MEpHBIH HNWIMHIP. B munuuap no6aBuiM BOABI, TOBES
o6beM 10 10 M.

2. Cmemanu 5 M pactBopa Kpaxmana ¢ 1 mi pactBopa (hepMeHTa B Ma-
neHpKoi MeH3ypke. Uepes 30 ¢ mocie nepeMelBaHus B3sUIU KaILIIO HOJY-
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YEHHOTO PAacTBOPa M MPOBEPHIIM €€ Ha COAEp)KaHHe Kpaxmaina, IepeMelian
€€ C Kaljed pacTBopa Hoja Ha mIpeaMeTHOM crekie. Ecimu kpaxman emie
IPUCYTCTBYET, TO HEOOXOIUMO MPOBEPATH pacTBOp yepe3 kaxasle 30 ¢ 1o
TeX IOp, ITOKa KpaxMall CTaHEeT HEOOHapyKMBaeM. 3amnucaiay obliee BpeMms,
HEoOX0uMoe AJIsI OJTHOTO THIPOJIN3a Kpaxmaia.

3. BHOBB cMerianm 5 mut pactBopa Kpaxmania ¢ 1 mu pactBopa dpepMeHTa
U pa3/iesIuId NOJIy4YeHHbIH pacTBOP MOPOBHY B 2 mpodupku. OAHy U3 Ipo-
GUPOK MOMECTIIIN B CTAKaHYHK C XOJIOJHOM Bogoi (=35-40 °C). Kaxnere 30
¢ oTOupaeM 1o | Kare cMecu pacTBOPOB M3 KaxJ10M NPOOUPKU U CMEIIUBA-
€M Ha IPEeJMETHOM CTEKJIe ¢ KaruleHd Hona 10 TeX Iop, MoKa KpaxMall CTaHeT
HeoOHapyXMBaeM. 3alncad B KaXJOM CiIydae oOmmee BpeMs, He0OX0IIMoe
UL THAPOJIM3a KpaxMana. JlenaeM BBIBOA, YTO aMmiaza Hamboiee d¢pdek-
THBHA npu Temreparype 35-40 °C (Temmeparype Tena).

OnbIT 2. [leficTBHE 1erHporeHa3bl HA METHJIEHOBbIN CHHU
(cTupanbHasi CHHbKA)

1. HebomnpIlmoe KOJUYECTBO anTeYHOro (opmMannHa (C y4yeToM ero Hc-
XOJIHOIM KOHILIEHTpAIM1) pa3Beiu BoJoH 1o nonyuenus 0,5%-Horo pactBopa
(dhopmanbaerua.

1. B 2 npoOupku HaIuIu 00 5 MJI HEKUIITYEHOTO MOJIOKA, JOOABUIIU IO
15 xanens 0,5%-HOrO pacTBOpa (hOopMaNbAErnaa M IO HECKONBKO Karelb
pacTBOpa METUIEHOBOro cuHero. HabmiogaeMm, 4To KpacuTenb MOCTENEHHO
OJieHEET M B KOHIIE KOHIIOB O0ECIIBEUMBAETCA. DTO OOBSACHAETCS TEM, YTO
Onaromapsi colepyKalleiicss B MOJIOKe AETHAPOreHa3e aToMbl BOgopoaa Gpop-
ManbJIeri/a MPUCOSTUHATCS K MOJIEKYJIE KPacUTEs.

3. B xaxayro npoOupky H00aBHIM HEMHOTO PaCTHTEIHHOTO Macia, 4To-
6BI H30JIMPOBATH NMOJYYECHHYIO CMECh OT BO3QyXa U MPEAOTBPATUTHL OKHUCIIC-
HUSI KPacHTelsl.

4. OnHy mpoOHPKY ITOCTABWIN B IyCTOH CTaKaHYMK, a APYTYIO B CTaKaH-
YUK ¢ Terioi Boxoit (=35-40 °C). HaGnronaem, 4to B MpoOUpKe, MOMEIIEH-
HOH B BOJy, KpacUTellb 00eCIBEUMBACTCs ObICTpee, YeM B MEpBOH (T K. Hau-
6onee 3¢ (dexTHBHA AETHAPOTeHa3a B YCIOBHSX, OJNM3KUX K TEMIIEpaType
MIICKOIIMTAIOLIHX ).

5. C mOMOIIbI0 PE3UHOBOW TPYIIN M CTEKIISTHHOW TPYyOKH uepe3 peaxiiu-
OHHYIO CMECh IPOJyJIU BO3/yX, HAOII0JaeM BOCCTAaHOBJIIEHUE L[BETA KPacU-
TeJst (MPOUCXOINT €r0 OKHCIECHHE).

OnbiT 3. [leiicTBHe KaTaaa3bl HA MEPEKCU/] BOAOPOAA

1. B 5 npoOupok Hanuim 1o 2 M1 pacTBOpa NEpOKCHIA BOIOPOIA.

2. B mepByro npoOHpKy OIycTHJIM KycodeK chlporo Mmsica. HaGmomaem
BBIZIETIEHHE Iy3BIPHKOB rasa. K oTBepcTHIO MPOOUPKU MOTHECTH TICIOLIYIO
JYYUHKY, HAaOTI01aeM BCTIBIXMBAHHE M TOPSHUE JTYINHKH.

3. Bo BTOpyr MpOOHPKY OMYCTHIIM KyCOYEK ChIPOro kaprodens U moi-
HECJH TICIOUIYIO JTyYWHKY. BHOBb HaOmiomaeM BBIAENEHHE ITy3BIPHKOB Tasa
Y BCIIBIXMBAHUE JTYYHUHKH.
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4. B TpeThi0 MPOOHPKY OITyCTHIIM U3MENILYCHHBIN Ha Tepke kapTodenb u
MIOJTHECTIH TIICIOIYI0 JIyuynHKY. HaOmoaem Gojiee MHTEHCUBHOE BBIJICNICHHE
rasa, T K. peaKkiys KaTalu3upyeTcs, KaTana3ol colepikanieiicst B KICTKaX He
TOJILKO TTOBEPXHOCTH OJIHOI'O KyCKa, MX cTajo Oojblue (yBennduiach IIO-
I1a]]b TOBEPXHOCTH).

5. B 4eTBepTyIO U MATYIO MPOOUPKH OIYCTHITH ITO0 KyCOYKY BapEHOTO Msi-
ca u kapTodens. Huuero He mIpoUCXOAUT, T K. IPU Bapke GepMeHTHI pa3py-
LIAIOTCS M HE KaTAIU3UPYIOT PEaKIMIO PA3JIOKEHUs TIEPOKCHIA BOJOPOA.

2H,0, M1 9H,0+0,

Ilpakmuueckan paboma Ne 11.
Ananu3z nekapcmeenHvlX NPenapamos.

OmnbIT 1. AHAIN3 JIEKAPCTBEHHBIX NIPENapaTos.,
NPON3BOHBIX CALIMINBON KHCI0THI

0
@:OH 0— C—CH,
COOH COOH

CaITMLUIOBAs
KHCJI0Ta aclpuH

OH
COOCHs

caJiojr

1. B crymke pacTepin TabIeTKH KaXIOTO U3 3THX JiekapcTB. [lepenecin
B mpobupku 1o 0,1 T Kaxaoro Jiekapctsa. B kaxayro mpoOupky n00aBuiIH
HEMHOTO BOJBI, TAaOJIETKH MOYTH HE pacTBOPIIMCH. Ha crmpToBKe Harpemn
NpOOHUPKH A0 KUIEHUS, PACTBOPEHUE MOPOLIKOB TaK M HE IPOU3OLILIO.

2. B npobupku BHecau 1o 0,1 T NOpomKoB ¥ 100aBUIN HEMHOIO 3TaHO-
na. Ha cnupToBke Harpenu npoOUpKH, HAOII0AaeM pacTBOpEHHE OcaakoB. B
9TaHOJIE JICKAPCTBA PACTBOPSIOTCS JIydIIIe.

3. B mpoOupku BHecsn 110 0,1 T MOpOIIKOB U J0OABUIM HEMHOTO PacTBO-
pa NaOH, comepxumoe B30oxTamu. [TopoImkn pacTBOPIINCE, T.K. IPOUCXO-
JIUT peakLys, a 00pa30BaBILUECs COJIM PACTBOPHMEI B BOJIE.

H N
o + 2NaOH — ONa 2H,0
COOH COONa

O— C—CH;, ONa
+ 3NaOH —= + CHyCOONa + 2H,0
COOH a ©:CO0Na 3 2

OH ONa ONa
+ 3N e + + 2H,0
COOCH; 1O COONa @ ?
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4. B npobupku BHeciu 1mo 0,1 T mopomkoB, 10OaBUIM HEMHOTO BOJBI,
coJepkuMoe B30oJITaNu, H00aBWIM 10 HECKOJIbKO Karenb pactBopa FeCls.
B mpobupkax ¢ CaJMIMIOBOH KHUCIOTOW M CAJIOJIOM OKpacKa crajia spKo-
3eJIeHOM, T.K. OHU conepkaT peHonpHbIH ruapokcun OH, KoTopeiil pearnyer
¢ FeCl;

OmnbIT 2. AHAIN3 JIEKAPCTBEHHBIX MPENapaToB,
NMPOM3BOJHBIX N-aMHHO(peHo1a.

OH OC,H;s

NH— C— CH. NH— C— CH
s s
(0} O

TapaneTaMmol (enanernn

1. B crynke pacrepau TabJaeTKH KaXJ0r0 U3 3TUX JIEKapcTB. B mpoOupku
nepenecny no 0,1 r nopomka ¥ 100aBUIM HEMHOIO BOJABI — IOPOLIKH HE
pactBopstoTcsa. Harpenau npoOupku B IIaMeHU TOPENKU — paCTBOPUMOCTD HE
HU3MEHUIIACh.

2. B npo6upku BHecu 1o 0,1 T mopomika 1 100aBHId HEMHOTO 3TaHOJIA.
Ilopomku He pacTBOpUIUCh. BHecu nmpoOUpKU B Iu1aMs TOPENIKU U Harpe-
11, HaOJII0JaeM pacTBOPEHHE MOPOIIKOB.

3. B npobupku BHecru 1o 0,1 T mopomrka i 1o6aBIII HEMHOTO PacTBOpa
FeCl;. B npobupke ¢ mapaineramoyioM pacTBOp OKPACHJICS B SIPKO-3€JICHBIH
LBET, T.K. Mpou3oILIa peakuus 3a cuet — OH rpymmbr)
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