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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 CrocobeH MpOBOIUTH C COOMIOACHHUEM HOPM TEXHUKH O€30MAaCHOCTH XMMHUYECKHUH SKCTICPHMEHT,
CTPYKTYpPBI U CBOMCTB BELIECTB U MaT€PHAJIOB, UCCIIEIOBAaHUE MPOLIECCOB C UX yUYaCTUEM

1.2 Tumsl 3ana4 ipoeccHoHaNbHON AEITETFHOCTH, K KOTOPBIM TOTOBSITCSI OOyJaroIIuecs B paMKaX OCBOSHH
- OpPraHU3aIMOHHO-YTIPABICHYECKUI
- TEXHOJIOTUYECKUI

1.3 JluciuruiiHa OpPUEHTHPOBaHA HA IOATOTOBKY OOydYarommxcsi K MpodecCHoHaIbHOU AeITeIhbHOCT
XHUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3AIMU CYHISCTBYIOIIUX W pPa3paOOTKU HOBBI
MONTyYeHUsI U aHaJIn3a MPOAYKIHU, B cepe KOHTPOISI KadecTBa ChIPhs, MOTy(HadpUKaToB M TOTOBOW Mpo.
ceprudukanuu npoaykuuu), 40 CkBO3HBIE BHIBI MPOQPECCHOHATHHONU ACSITEILHOCTH B MPOMBIILIEHHOC
OTIBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPECHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOTO Ha3HAUCHUS, B
TEXHUYECKOTO KOHTPOJISI KaYeCTBA MPOIYKIIMH )

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(yHKIMH / TPYAOBBIC

WIH

Kon n HammenoBaHue
xommerennmu GIOC
BO, HeoOxonumoit s

(dbopmupoBaHUS WuankaTopsl JOCTHKEHHS KOMIICTSHITHN
nmpoheccHoHalbHbIC
., TPYZOBOTO WU
neicTBus (Tipu
podheCcCHOHAIbHOTO
HATNIAH N
JCHCTBHSI

npodcranaapTa)
OIIK-2 Cnocoben 3Haer OCHOBBI COBPEMEHHBIX Teopuit
MIPOBOAUTE C OpPTaHMYECKOH XUMHH U CHIOCOOBI X MIPUMEHEHHUS
co0oeHneM HOpM IUIl pEIeHHs] TEOPETHYECKUX U MPAaKTUUYECKUX
TEXHUKHU 0€30MacHOCTH 3aJlad B PA3IMYHBIX 00IaCTIX XUMUHU
XUMUYECKUI

AKCIIEPUMEHT, BKITFOUYas
CHUHTE3, aHAJIN3,
W3yYeHUE CTPYKTYPHI U
CBOMCTB BEIICCTB U
MaTepualoB,
HCCIEN0BaHUE
MIPOIIECCOB C UX
ydacTueM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-2 CniocobeH npoBOAUTE C COOMIOACHUEM HOPM TEXHUKH 0€30MacCHOCTH XUMUYECKHI]
aHaJn3, U3y4YeHUE CTPYKTYPHI H CBOMCTB BEIIECTB U MAaTEpPHAIIOB, UCCIICOBAHHUE TPOIIECC(

Ne HaumenoBanue ®opma
n/m JUCLUILINH, oOyueHus
OIIPECACIIAONINX Ouynas
MCXKIUCIUILINHAD (CCMCCTP)
HBIC CBA3U 3 4 6
1 |KonTpons kauecBa +
MUIIEBBIX
MPOIYKTOB U
00BEKTOB
OKpYyXarolein
cpenbl




2 |O3HaKOMUTEIbHAS +
IMpaKTUKa

3 | TexHONMOrMYECKAs +
MIPaKTHKA

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JuctumuinHa «Opranudeckasi XUMHs» OTHOCUTCS K 00s13aTesibHoN yacTu yueOHoro miana OIl mo Hampasies

HucuumnmnHa «Opranuyeckas XuMus» uzydaercs B 4, 5, 6 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM gucHUIUIMHEL 18 3.€.
Ounas: 18 3.e.

By yuebno# paboTh (Bcce)::zjlcoﬁ

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 648
KonrakTHast pabora 420
Jlexuuu (Jlexuum) 176
JlaGoparopnsie (J1ab. pab.) 108
[Tpaktuueckue (IIpakr. pab.) 136
CamocrositenbHas pabota (CP) 156
DK3aMeH 72
3auer -

3.2.Conepxanue Kypca:

No HasBanue paznena/1 Bug yueOHoit padoTy @opMbl TEKYIIIETO KO
TCMbI Jlexy JIa0.| ITpay CP
uu | pabd.| T.
pao.
Ol 0| O] O
4 cemectp
1 OCHOBHBIE TOHATHUS paboTta Ha ceMHuHa[]
OpraHN4YeCKON XMMUHY TecTtupoBanue
MeToB! BRIACIIEHNS,
OYUCTKH U usieHTuy 6 - 2 8
OpPraHUYECKHUX COEIH]
KauecTBennslii 1
KOJINYECTBEHHBIN aH]
2 ATKaHbBI 6| a4l g nabopaTtopHas pado
TecTtupoBanue
3 AJTKEHBI 6| alalio nabopaTtopHas pado
KOJUTOKBUYM; Tectup
4 ATKaTueHsl. 6| alalio nabopaTtopHas pado
TecTtupoBanue
5 ATKWHBI 6| alalio nabopartopHas pado
KOJUTOKBUYM; Tectup
5 cemecTtp
6 CroiupTsl, mpocThie A 3 i ] 3 TectupoBanue
a-OKHCH




7 KapOonunbHble TectupoBanue;
COEIMHEHMUS. naboparopHas pad(
Henpenenbubie anpag 10 [ 8 8
"

KETOHBI

8 KapOoHoBbIe KUCIIOT] 0l s 110 TectupoBanue;
MIPOU3BO/IHBIE naboparopHas padq

9 I'mapoKCUKHCIOTEI 10! 101 10 naboparopHas pado|

KOJJTOKBUYM

10 Anpaeruno- u 10l 10! 3 TectupoBanue;
KETOHOKHUCIIOTHI naboparopHas padq

11 YreBoabl 3 3 ] TectupoBanue;

naboparopHas pad(

12 AMUHOKHUCIIOTHI 6| 3|3 naboparopHasi pabo

KOJJTOKBUYM
13 [uknoankaHsl 6 i ] TectupoBanue;
naboparopHas pad(
6 cemecTp

14 ApomaTuyeckue TectupoBanue;
yrieBonopoasl (6en3q 14 | 10 | 8 nabopaTtopHas pad(
€ro TOMOJIOTH).

15 I'anoreno-, cynabdo- 1 Tectuposanue;
HUTPOIIPOU3BOAHBIE | & - 6 BBICTYIUICHHE Ha CEM
OEH30JIbHOTO psiaa

16 I'uppoxkcunponsBogH 3 i 6 TecTupoBaHue; KOJIJI{
OCH30JILHOTO psia

17 Anpneruapl, KETOHBI, TectupoBanue;
KHCJIOTHI psiia 6eH30) 8 - 4 nabopaTtopHas pad(
XHWHOHBI

18 ApoMaTnuecKue aMu g | 10l 6 Tectuposanue;
Jlnazo- 1 a30coennHg naboparopHas padq

19 MHorosaepHbIe TectupoBanue
apoMaTHYeCKue
COEIMHEHUS C
HEKOHJIEHCUPOBaHHBI 8 - 6
OCH30JIBHBIMU SAPaAM
TpU(PEHUIMETAHOBbI{

Kpacurenu

20  |Hadranun, anTpareH g 110l 6 naboparopHas pad(
IIPOU3BO

21 [Iatuunennsle rerepq 8 - 6 TecTupoBaHue; KoJLI

22 [ecTuunennbie 2 10! 4 nabopatopHas pado
reTEePOLIUKIIBI TectupoBanue

Tema 1. OCHOBHbIE MOHATHS OPraHUYeCKO XuMuH. MeToabl BblJeJeHUsl, OUMCTKH U
HIeHTH(PUKAIUN OPraHudecKuX coequHeHuii. KauecTBeHHbI 1 KoJinvecTBeHHbIN anaau3. (OIIK-2)

Jlexkuns.



VICTOUHUKN OPTaHUYECKOTO ChIpbi. MeETOIbl BBIACICHHS, OUUCTKH U UACHTU(PHUKAIMA OPTaHUYECKUX COeJ
aHayiu3 (OTKpBITHE YIVIEpOJA, BOJOpOAA, a30Ta, CEpbl, TaJOreHoB). [IpMHIMIIBI KOJIUYECTBEHHOIO 3JIEM
MOJICKYJISIpHON (opMynbl coeauHeHus. @DopMupoBaHME U OCHOBHBIC MOJOKEHUS TEOPHU CTPOCHUS O]
panukanoB, Teopus THIOB, Teopus A.M.bytneposa). Kiaccudukanus opraHnueckux coequHeHud. Bax
OpPraHMYECKHUX COCIUHEHMIX U OPraHMUYECKUX peakiusax (CnpaBoyHMK beibmreiina, CroBapb OpraHUYECk
COOPHUKH IpenapaTUBHBIX METOUK, HAyYHbIE XKYPHAJbI, pehepaTUBHBIE KypHAIIbI U T.11.)

IIpakTn4yeckoe 3ansATHE.
[IpuMep TUIOBBIX 3aJaHUN.
1. B monexkyne 2,2,3,3-TeTpaMeTHIINT€KCaHa YUCII0 YETBEPTUYHBIX aTOMOB yITIEPOJa PAaBHO
1) 1 2) 2 3) 3 4) 4
2. IlpoctpancTBeHHAs! (IIUC-TPAHC) U30MEPHS BO3MOXKHA TSI

1) LUKJIOATKAHOB 3) aJIKaHOB

2) AJIKMHOB 4) AJIKaHOJIOB

3. M3omepust TONOKEHHsI KPaTHBIX CBSI3EH BO3MOXKHA IS
1) IIAKJIOATKAHOB 3) aJIKaHOB

2) AJIKUHOB 4) AJIKaHOJIOB

4. Kakue U3 NpUBEICHHBIX YTBEPKICHUN BEPHBI?
A. Tomomoru — BeIIECTBA C OANHAKOBBIM KAaYC€CTBECHHBIM U KOJIMYECCTBCHHBIM COCTaBOM.
b. M3omepsl - BemecTBa CX0KKe MO0 CTPOCHUIO U CBOMCTBAM, OTIIMYAIOLIUECS APYT OT APYyra Ha OHY WU He(

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

5. Kakue 13 npuBeIeHHBIX YTBEPKACHNUN BEPHbI?
A. CtpyKTypHBbI€ (OPMYJIBI OTPAXKAIOT COCTAB BELIECTBA U NMOPSAJOK COETUHEHUS aTOMOB B MOJICKYJIaX.
b. Atomsl yreposa B MoJieKyIaX OpraHMUECKUX COEIUHEHHUH YEThIPEXBAJICHTHBI.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS HEBEPHBI

6. Kakue n3 npuBeIeHHBIX YTBEPKIACHUN 00 0COOEHHOCTSAX OPraHMYECKUX COCTUHEHUH BEPHBI?
A. VFJIGPOII BXOAUT B COCTAB BCCX OPraHUYCCKUX BCHICCTB.
b. AToMms! yriieposa criocoOHbI 00pa30BhIBaTh MEXIYy COOOH U C IPYTMMH aTOMaMH OJIMHAPHBIE, TBOWHBIC U

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

7. Kakuie U3 NpuBEICHHBIX YTBEPKACHUN 00 0COOEHHOCTSAX OPTaHUYECKUX COSAMHECHUN BEPHBI?
A. BaJIeHTHOCTb U CTENEHb OKHUCIICHHS aTOMOB YITIEPO/Ia B OPIraHMYECKUX COEIMHEHHUAX BCETIa YUCIEHHO CC
b. bONBIIMHCTBO OPraHUYECKUX COEAUHEHU UMEET MOJIEKYIISIPHOE CTPOCHUE.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS HEBEPHBI

8. Kakue u3 npuBeIcHHBIX YTBEPKICHU 00 0COOEHHOCTIX OPTaHMYECKUX COCTUHEHNUN BEPHBI?

A. Yuciio opraHM4eCKUX COSIMHEHUI 3HAUUTEbHO MPEBBIIIAET YUCIO HEOPTraHUYECKUX.

b. [IpencraBuTeny 0IHOTO FOMOJIOTHYECKOTO PsAla XapaKTePU3YIOTCS CXOAHBIMU XUMUYECKUMHU CBOMCTBAMHU.
1) BEPHO TOJIBKO A

2) BEpHO TOJBKO b



3) BEPHBI 002 YTBEP)KICHUS

4) 00a yTBEepKICHHUS HEBEPHBI

9. Kakwuie U3 NpuBEICHHBIX YTBEPKACHUN 00 0COOCHHOCTSAX OPTaHUYECKUX COSAMHECHU BEPHBI?

A. CocraB Bcex 4JIE€HOB OJJHOTO TOMOJIOTHYECKOTO Psi/ia MOKHO BBIPA3UTh OJTHOM 00IIIeH (hopMyItoi.
b. Opranuueckue BeliecTBa, Kak MPaBUII0, TOPIOYH U MPU HATPEBAHUU PA3IaraioTcs.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS

4) 00a yTBepkK/ICHUS HEBEPHBI

10. B monexyne 2,2-nuMeTHiIOyTaHa YUCII0 MMEPBUYHBIX aTOMOB yIJIepo/ia paBHO

1) 1 2) 2 3) 3 4) 4

11. B monekyine 2,3,3-TpUMETUIITICHTaHa YUCIIO0 BTOPUYHBIX aTOMOB YIJIEPO/la PABHO
1) 1 2) 2 3) 3 4) 4

12. B monexyne 2,3-muMeTiiIOyTaHOIa-2 YUCIIO TPETHYHBIX aTOMOB YIJIEpPOAa PaBHO
1) 1 2) 2 3) 3 4) 4

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. Kakoe cyxaeHue BepHO?
HyxneodunpHbIil peareHT:
a) UMeeT U30BITOK PJICKTPOHHOM IJIOTHOCTH;
0) HEe UMeeT 3apsna;
B) IIPEJIOCTABIISIET CBOM AJIEKTPOHBI 11 00pa30BaHUS XUMUYECKOU CBSI3U;
r') 00pa3yeT HOBYIO XUMHUECKYIO CBS3b 3a CUET ICKTPOHOB CyOCTpaTa.

2. 3aMeCTHTENU BTOPOTO POJia B PEAKIIHSIX EKTPOPIILHOTO apOMATHIECKOTO 3aMEIICHUSI:
a) OH; 6) NO2; B) COCH3;r) I; 1) CN; e) NHCOCH3.

3. Hanbornee akTHBEH NpU HUTPOBAHUHU B aQpOMATHIECKOE KOJIBIIO:
a) 6eHzoi; 0) HUTPOOEH30J; B) TONYOJ; T) aneTodeHOH.

4. Yucno cTpyKTypHBIX n30MepoB coequHenus coctara C7TH7CI:
a)3; 6)4; B)S; 1)6.

Tema 2. Aakanbl (OIIK-2)

Jlekumus.
Jlekuua. Anxanbl. ['omonmorudeckuil psii, HOMEHKJIaTypa U HM30MEpHs, AJKWIbHbIC paaukaibl. [Ipupomr
TUIPUPOBAHUE HENPEICNIbHBIX YIIEBOAOPOAOB, BOCCTAHOBICEHHWE pPAa3IMYHBIX KJIAaCCOB OpraHUYECKHX
JEeKapOOKCHIIMPOBAHUE U DJIEKTPOJIU3 COJIEH KapOOHOBBIX KUCIOT (peakius Konboe).
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB, JIMHBI CBA3EH M BaJIeHTHbIE YIJibl. CUTrMa - CBSI3U.
MeTaHa [0 METOJy MOJEKYJISIpHbIX opoutaneii. Bpamarenpaast uzomepus, KoHGOPMAITMH U UX OTHOCHUTEIbl
AJKaHOB U UX 3aBUCUMOCTb OT JJIMHBI YIJIEPOJHOM LIETH U CTETIEHH €€ Pa3BeTBICHHOCTH. CIIeKTpaIbHbIE Xaf
XWMHYECKHE CBOMCTBA ajkaHOB. [oMonuTHUeCKUW TUN pa3pbiBa cBsi3u. CBOOOMHBIC, paJUKAIIbI, Kadyec
CTpoeHUus, (aKTOphl, OINpeNessaIoONIe WX OTHOCUTEIbHYIO CTa0WIbHOCTh. @DTOpHUpOoBaHHE, XJIOPUP
cynb(hOOKHUCIICHUE; 00pa30BaHUE COJICH, XJTOPAHTUAPUIOB, SOUPOB U aMUIOB CYTh(HOKHUCIOT, UX TPUMEHEH]
napoas3Hoe), OKHCIIEHHE [0 NEPBUYHOMY, BTOPUYHOMY U TPETUYHOMY aToMaM yriiepoaa. KpekuHr ajkaHor
coenuHeHne). OCHOBHbIE MMYTH UCTOIb30BAHMSI AJTKAHOB

IIpakTnyeckoe 3ansATHE.
OIIBIT 1. OMPEJAEJIEHUE XJIOPA 110 3EJIEHON OKPACKE IIJTAMEHHU
PeakTuBbI 1 MaTepUabl: OpraHUUYECKOe BEIIECTBO (XI0podopM, AUXIOPITAH); MEIHAS POBOJIOKA.
I"ayioreHs! poIIe BCEro OTKPBIBAXOTCS 110 belnbIITeHY — IPOKAJIMBAHUEM OPIaHUYECKOIO BEIECTBA C OKCH
MenHyro mpoBOJIOKY IaMHOM 10 ¢M C meTsel Ha KOHIE MPOKAJUBAIOT B IJIAMEHHU TOPEIKH JO MCUYE3HOBER
(mpu3HaK OTCYTCTBUS 3arpsA3HEHUs MeAHOU newin). OCTHIBIIYIO NETII0, MOKPBIBIIYIOCS YEPHBIM HAJIETOM (
1-2 kamasMu UCTIBITYEMOTO BEIIECTBAa M BHOBb BHOCAT B IilaMsi ropeniku. [losBisieTcst xapakTepHast spko-3en



[Ipu npoxanuBanuu kucnopon okcuaa meau (II) okucnsger yrmepoa U BOAOPOJ OPraHUYECKOTO BEIECTBA
o0Opa3yeT C raJoreHamu JIETy4He COSAMHEHHUS, KOTOPhIE U OKPAIMBAIOT TIAMsI TOPEJKH B 3€JCHBIN IIBET. |
YKa3bIBaeT HA MPUCYTCTBUE B OPraHUYECKOM COEIMHEHUHU rajoreHa.

YpaBHEHUS peaKIIUHU:

2CHCI3 + 5Cu0O = CuCl2 + 4CuCl + 2CO2 + H20.

KonmponvHule 3a0anus

1 [ToueMy mOMyTHEN pacTBOP U3BECTKOBOM BOMKI (OTBIT 2)? HanuiuTe ypaBHEHHE pEaKIUu.

2 TTouemy Gembrii mopomok cyiabdara menu (II) cran romyosim (ombiT 2)? HanmuimmTe ypaBHEHHE peakInu, Y
Menu (I1) mpucoenuusercst 5 MOJIEKyYIT BOABI.

3 YUto mpowmsomnwio ¢ u€pHbIM nopomkoM okcua meau (11) (omsrt 2)?

4 Jlokaxkute, 4TO caxapo3a colepkuT yrinepo. [IpoBeauTe OmbIT.

5 OnpenenuTe Ka4e€CTBEHHBIN COCTAB MOJIMBUHWIXJIOPHIA.

6 Ompenenute Ka4YeCTBEHHBIN M KOIMYECTBEHHBIN aHAIN3 MOYEBHHEI, KAJIMEBOU COJIM OCH30MHOM KUCIIOTHI. |
OIIBIT 2. IOJTYYEHUE METAHA Y U3YYEHHUE EI'O CBOVMCTB

PeakTuBBI M MaTepualbl: YKCYCHOKHCIBIH HaTpuil (00€3BOKEHHBIN); HATPOHHASA M3BECTh; OpOMHAs BOAA, H
Kanus, 1H pacTBop.

O6opynoBaHue: MITATUB; CIUPTOBKA; POOUPKA € Ta300TBOJHON TPYOKOI.

[Tomyuenue Metana u ero crpoeHue. B cyxyro npooupky I, cHabkeHHYr0 TpoOKOil ¢ Ta300TBOAHOM TPYyOKOH
yYKCyCHOKHUCJI0ro Harpus U HarpoHHoU m3BecTH (Ca(OH)2 + NaOH) (mpumepno 1 : 2), BbicoTa cios 6...
TOPU30HTAIBHO B IITATUB U HATPEBAIOT CMECh B TUNIAMEHH CITUPTOBKH.

IIpu HarpeBaHuy HATPUEBOM COJIM YKCYCHOM KHMCIJIOTBI C HATPOHHOM U3BECTBIO POUCXOIUT PACILEIIIIEHUE CO.
CH3COONa + NaOH — CH41 + Na2CO3

[TomxuraroT BeIACISAIONINICA Ta3000pa3HbIil METaH y KOHIIA Fa300TBOIHON TPyOKH, METaH TOPHUT roly0OBaTE
CH4 +202 — CO2 + 2H20.

HarpeBaHnue HaTpHeBBIX COJei KApOOHOBBIX KUCIOT C HATPOHHOM M3BECTHIO SIBISETCS OOIIUM JIAOOPATOPHBI
YIJIEBOIOPOIOB.

OTHomeHue MeTaHa K OpOMHOI BoJie ¥ epMaHraHary kaiaus. B mpobupky Il nomemaror 5 kamnens pacTBopa
3...5 xamenb O6poMHOIi Boabl. He mpekpainas HarpeBaHusi cMecu B MpoOUpKe I, BBOAAT moodepesHO KOHeIl ra
OOecrBeunBaHiEe PacTBOPOB MIEpMaHraHaTa Kajaus U OpOMHOM BOjbI He iporcxoauT. [Touemy?

OIIBIT 3. BPOMUPOBAHME IIPEJIEJIBHBIX YITIEBOAOPOAOB
(OIBIT MPOBOUTH B BHITSKHOM KAy ).

PeakTuBBI M MaTepHaibl: KHUIKHAE alKaHbl (TIEHTaH, TeKCaH); pacTBOp OpoMa B OPraHMYECKOM PacTBOPU’
JaKkMycoBas Oymara (CHHsIs).

O6opynoBanHue: MpOOUPKA; TUHIIET; CTEKJISTHHAS TAJIOYKa.

B cyxyro mpoOupky momemaroT 4 Karid CMeCH MEHTaHa W TeKcaHa W J00aBisoT 1...2 Karum pacTBOf
nepeMenuBaioT Ha xojoze. [louemy okpacka Opoma rmpu 3ToM He u3MeHsieTcsa? Harpesaror conep:kumoe mpe
OTBEPCTHE MPOOUPKHU BHOCST CTEKIISTHHYIO IMAJIOYKy, CMOUYEHHYIO PACTBOPOM aMMHUAKa — MOSIBIISICTCS OCIbIi

HBr + NH3 — NH4Br
[TuHIIETOM BHOCAT B POOMPKY CHHIOIO JJAKMYCOBYIO OyMary, CMOYEHHYIO BOJIOM — JJakMycoBast Oymara Kpac
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. Kakoe cyxeHue BepHO?
HyxneodbunbHbiil peareHT:
a) uMeeT U30BITOK AIEKTPOHHOH IJIOTHOCTH;
0) HEe UMeeT 3apsa;
B) MPEIOCTABISAET CBOM IEKTPOHBI JJIs1 00pa30BaHUs XUMUYECKOH CBA3H;
r') 00pa3yeT HOBYIO XUMHUECKYIO CBSI3b 3a CUET JICKTPOHOB CyOCTpaTa.
2. 3aMeCTHTENU BTOPOTO POJia B PEAKIIHSIX EKTPOPIILHOTO apOMATHIECKOTO 3aMEIICHUSI:
a) OH; 6) NO2; B) COCH3;r) I; 1) CN; e) NHCOCH3.
3. Hanbonee akTHBEH NpU HUTPOBAHUHU B aQpOMATUIECKOE KOJIBIIO:
a) 6eHzoi; 0) HUTPOOEH30J; B) TONYOJ; T) aneToeHOH.



4. Yucs10 cTPYKTYPHBIX H30MepoB coennHeHus: coctapa C7TH7CI:
a)3; 6)4; B)S; 1)6.

Tema 3. Aakensl (OIIK-2)
Jlekuus.

Homenknarypa, nzomepus. CriocoObl OMydeHHsI: JETHAPUPOBAHUE ATKAHOB, YACTUYHOE THIPUPOBAHUE A
npaswio 3aiiesa. E1 u E2 - MexaHu3Mbl 1eruaporaloreHupOBaHms, JeraloreHUPOBaHME, IeTHIPATALIHS CIT

Tepmuueckoe pas3iokeHHEe YETBEPTHUUHBIX aMMOHHEBBIX OCHOBaHUH (peakuusi [opmana), mpeBpalieHle Ke
(Burtur), kpekunr Hedrenponykron. [Ipupona nBoitHoN yriepos -yrieponnoi cBsizu. Cpoiicta [1U - cBsi3
STHJIEHA B paMKax METOJla MOJEKYISpHbIX opoutaneil. ['eomerpuueckas (Iuc - TpaHC -) U30MepuUs an
CHEKTPaJIbHbIE XapaKTePUCTUKH AJIKEHOB.

XUMUYECKHEe CBOWCTBA aJIKEHOB: THJIPUPOBaHUE, TPUCOEANHEHNE TalOT€HOBOJAOPOAHBIX KHUCIIOT, TaJOTeHO!
npucoenuaenus 1o csizu C = C. Crepeoxumust 31eKTpoduabHOTO prcoeanuenus. [IpaBmio MapKoBHHKOE
OpHEHTAIlMM MpucoennHeHus: opomucroro Bojopona (mo Kapamry) kak pesynabTaT M3MEHEHUS MEXaHU3M:
PanukanbHble peakIiy aJKeHOB.

Peakiun okucnenust ankeHoB: snokcuaupoBanue ([Ipunexaes, Illaprmecc), mmc- w TpaHC- THAPOKC
pacuerienue cBa3u C = C, o3ononu3. [Tonmumepusanus: kaTnoHHast, CBOOOAHOPAIMKaIbHAS U KOOPAUHALINO

Peakiusi ajikeHOB MO aJTMIIFHOMY TIOJIOKCHUIO: TAJIOTEHHUPOBAHUE, OKHUCIICHUE, OKHUCITHTEIBHBIA aMMOH(
cucrema, [,[]-compspkeHUe, KaueCTBEHHOE ONHMCaHWE B TepMUHAaX Teopu MO u Xapakrep pacmpezie
AUTIITFHBIX KaTHOHE, paJluKaie, aHHOHE.

IIpakTH4eckoe 3aHATHE.
OIIBIT 1. HIOJYYEHUE OTUJIEHA U EI'O TOPEHHUE

PeakTuBBI 1 MaTepualbl: STUIOBBINA criupT 96 %-Hblii; cepHast kucnorta, p = 1,84 r/cM3; 6poMHas BO:
nepmanranara kanus 0,1 H. pacTBop.

O6opynoBaH#me: MeCOK; MPOOUPKA ¢ TA300TBOJHON TPYOKOI; CIIMPTOBKA.

B cyxyro npoOupKy nmomeaT HeCKOJIbKO KPYIHHOK Mecka, 6 Kamnellb 3THIOBOTO CIIUPTA U § Karelb K
3akphIBalOT TPOOUPKY MPOOKOH € TA300TBOAHON TPYOKOM M OCTOPOKHO HArpeBaIOT CMECh HAJl TJIaMEHEM CITl

KoHnieHTpupoBaHHast cepHasi KUCJIOTA SBIISIETCS OKUCIUTeNeM. [Ipyn HarpeBaHUH CMECH CITUPTa C KOH]
KpOMe dTWJIeHa U ciieoB nudTuioBoro a¢upa (C2HS)20, Takke oOpasyercs psia MPOAYKTOB OKHUCICHUS Op
CO2, yromb C (00b19HO cMeCh B Tpobupke yepHeeT). CepHasi KUCI0Ta MPU 3TOM BOCCTAHABIIUBACTCS YIIIEPO;

2H2504 + C — CO2 + 2502 + 2H20.

Ecnu peaknuio BecTH B MPUCYTCTBUU TECKa, Cylb(ara alioMUHMS (KaTallu3aTophl, YCKOPSIOUIUE JErHJIp:
oOpa3yercs, clieIoBaTeNIbHO, TIOYEPHEHUE CMECH HE MPOUCXO/IUT.

Brigenstomuiics Ta3 MOIKUTaOT y KOHIA Ta300TBOIHOM TPYOKU — OH TOPUT CBETAIIUMCS TUIAMEHEM.
Brigenstomuiics 3TUIEH TOPUT CBETAIIUMCS TJIAMEHEM:

YpaBHEHHE pEeaKIUHU:

CH2 =CH2 + 302 — 2CO2 + 2 H20.

OIIBIT 2. IPUCOEAMHEHUE K 9TUJIEHY BPOMA

(nponomxkenue onbita No3).

He npekpariast HarpeBanusi mpoOUPKU CO CMECHIO CIUPTA U CEPHON KUCIOTHI (OMBIT 3), OMYCKAIOT KOHEII T

KaryiiMu OpOMHOM BOJIBI. YpaBHEHHUE PEAKIINU:

CH2 =CH2 + Br2 — CH2Br — CH2Br

JIJ1sl alIKeHOB XapaKTEPHBI PEAKLUU IIPUCOCIAUHEHHUs 110 MECTY JBOMHOU CBS3U. Peaknus 00¢
OpoMa CIIyXHT KaueCTBECHHOM peakiiel Ha TBOWHYIO CBA3b.

OIIBIT 3. OTHOUWEHUE DTUJIEHA K OKUCJIUTEJISAM
(mpomomkenue omnbiTa No2).

He npexkpaiast HarpeBaHust TPOOMPKU CO CMECHIO CIIUPTA U CEPHOU KUCIIOTHI (OMBIT 3), OIMyCKAIOT KOH
c 1 karieil pacTBopa mepMaHraHara Kanus ¥ 4 KarsiMM Boabl. PacTBop mepmaHranara kajiust ObicTpo o€
OKHUCJISIETCA B IByXaTOMHBIN CIIUPT. YPABHEHHUE PEAKIUU:

CH2 = CH2 + [0] + HOH — CH2(OH) — CH2(OH)

Ota peakus SBIsIeTCS KaYeCTBEHHON peaKIel Ha JBOWHYIO CBA3b.
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. Ankensl. HomeHknarypa, uzoMmepus.
2. CriocoObl MOTy4eHus alKeHOB. MeXaHU3MBbl PEaKIIUM:
3. Ilpupoaa nBOITHON yriiepoA -yrepoaHou cBsi3u. DU3nueckre CBOMCTBA U CIEKTPAIbHBIE XapaKTEPUCTUKE
4. XuMu4ecKkue CBOMCTBA AJIKCHOB:
5. MoHHBIE M pavKaJIbHbIE PEAKIIUH AITKEHOB.

Tema 4. Ankaauensl. (OIIK-2)

Jleknus.
Howmenknarypa, knaccudukanus u usomepusi. Baxxneimme 1,3- queHsl U crioco0bl UX MOIyYEHUs: JETUAp)
JETUIPOXJIOPUPOBAHUE, IETUAPATALIUS JIByXaTOMHbBIX cIUpTOB. CUHTE3 AUBUHUIIA
C.B.JlebeneBbiM, MexaHM3M peakiuu. l[Ipupona yriepoi-yriieponHbIX CBsi3e B JIUEHOBBIX YIJICBOA
nenokanu3oBaHHble [ |-MO B cONpsKEHHBIX AMEHAX.
XuMHUUecKHe CBOWCTBa 1,3-TMEHOB: KaTaJUTUYECKOE THUAPUPOBAHUE, SNEKTPO(UIBHOE MPHCOEIUHEHHE
ME€XaHu3M npucoeauHeHus. OpHeHTaluss B 3TUX PEAKUUAX B YCIOBHSAX KHHETUYECKOIO M TEPMOJIMH:
cunres.llonarue o mpaBuminax Byneapma - Xoddmana; mpencraBieHHe O pa3pelIeHHBIX M 3alpelneH
LUKJIONPUCOEIUHEHMS C NTO3ULIUHI paccMoTpeHus rpaHndHbix MO pearentos. [lonumepuzanys u quKiIoonur
Pa3HOBUIHOCTH JIMHEHHON MOIMMEPU3ALUUA U €€ TEXHUYECKOe 3HadeHue. [IpupoaHBIii M CHHTETUYECKU
u3omnpeHa w3 ane—ToHa M anerwieHa (PaBopckuii). Bynkanuzanus kxayuyka. [lonstue 06 wuzompeHo
[TonmaneTtuieH. KymyleHbl: 371EKTpPOHHOE U IPOCTPAHCTBEHHOE CTpoeHHUE. CTepeOoXUMHUsI KyMYJIEHOB.

IIpakTnyeckoe 3ansATHE.
OIIBIT 1. ONPEJAEJIEHUE YIVIEPOJA ITPOBOM HA OBYTJINBAHUE
(OTIBIT IPOBOMSAT B BHITSDKHOM TIKa(y)
Peaktussr: TomyO1.
Ob6opynoBanue: dapdopoBas yanika; CTEKJISTHHAS TNIACTUHKA (CTCKJISTHHAS TaJI0vKa).
B manenpkyro ¢apdopoByro Harieuky HanuBaroT 2—3 Kariau Toiyona. [Ipu momKuranuu TOIXyoJd TOPUT KOT
IUIaMsl CTEKJISTHHOM TUIACTMHKM MJIM MAJIOYKH Ha HUX oOpasyercst cioi komotu — yriaepond. CrienoBaTenbH
BELIECTBOM. YPaBHEHUE PEAKIIUU:
C6HS5CH3 + 602 =3C02 +2CO + 4H20 + 2C.
ONbIT 2. ONPEAEJEHUE YIVTIEPOOJA U BOAOPOJA COXXEHUEM BEHIECTBA C
OKCHUJAOM ME/IN
PeakTuBBI: OpraHM4ecKoe BEIIEeCTBO (INIOKO3a, MIUIEPUH, Kpaxmaj, caxaposa, napaduH); okcua Meau (
cynbdar menu (I1) 6e3BOAHBII.
Ob6opynoBanue: mpoOUpKa ¢ Ta300TBOJHOM TPYOKOH; CTEKIISTHHAS MAJIOYKa; MUKPOJIOTIATKA.
B cyxyto npobupky | HackImaroT YepHbIH MOPOIIOK OKCHAA MeIH (CJI0M BBICOTOM OKOJIO 5 MM), TOOABIISIOT 1T
BEIIECTBA U TIIATEJIHLHO MEPEMEINBAIOT, BCTPSXUBas MPOOUPKY. B BepxHIOIO 4acTh MPOOUPKH MOMEIIAIOT HE
HacChIMaloT HeMHOTO Oejoro mopoika 6e3BoaHoro cyiabdara meau (I1). [IpoGupky 3akppIBatrOT IPOOKOI C Ta
TpyOKH JOJDKEH MOYTH ynuparbes B Baty ¢ cynbdarom meau (1) — CuSO4. Hwkuuii koHen TpyOKH OImycl
HajouB B Hee 5—6 kamenb u3BecTkoBOM Boawsl — Ca(OH)2. ITpoGupky | HarpeBaroT Ham IUTaMEHEM CIHPTC
ra300TBOJHON TPYOKM Ha4MHAIOT BHIXOAMTH My3bIPHKH 'a3a, U U3BECTKOBAs BOJA MYyTHEET BCIIEICTBUE BbIN
KaJIbIusl.
[Tpobupky II ymanstot. [Ipomomxkator HarpeBarh nmpooupky | moka He Mpou30HIET N3MEHEHHE 1BeTa Oesor
KyIiopoca, HaxXOAIIeT0Csl Ha BaTHOW MpoOKe. YpaBHEHUS PEAKIIUU:
C6H1206+12Cu0O = 6CO2 + 6H20+ 12 Cu;
CO2 + Ca(OH)2 = CaCO3 |+ H20;
CuS0O4 + 5H20 = CuS0O4:5H20.

Meton OCHOBaH Ha TOM, YTO NPH MPOKAJIMBAHHUM OPraHMYECKOTO BEIIECTBA B CMECHU C OKUCIIHTENEM (OKC
OKHCJICHHE YIVIEpO/ia OPraHMUECKOrO BEUIeCTBa B TUOKCU yIiepoaa, a Bogopoaa — B Boay. Oxcun meau (I
MeTaJUTMYECKON Menu. Brinenenue auokcuaa yriepoaa J0Ka3bIBaeTCs MOSBICHUEM OEJIoro 0ca/ika YIJIEKHUC.
1o 00pa30BaHUIO CHHUX KPUCTAJUIOB KpUCTAIIOTHIpaTa MeaHoro kynopoca CuSO4-5H20.



OIIBIT 3. KAMECTBEHHOE OIIPEJEJIEHUE A30TA
PeakTuBbl: MOUEBHHA KpUCTANIMYECKAs; HATPUK MeTaunueckuit; cynbdar sxenesa (I11) 0,11 pacTBop; xmopu
KHCJIOTA 2H pacTBOP; 3TUIOBBIN ciupT 90 Y%-HBbIii.

OO6opynoBaHue: MPOOUPKH; CTEKIIA TPEAMETHBIC; MUTIETKH; (GUIBTPOBaJIbHAs OymMara.

B cyxyto npobupky momemarT 5—10 r MOYeBHHBI (HECKOJIIBKO KPUCTAJUIOB) U BHOCST HEOOJBIION KyCOt
OCTOPOXKHO HArpeBarOT HAJ| TJIAMEHEM CIHPTOBKH JI0 CIUIABICHHSI MOUYEBHUHEI ¢ HaTpueM. [Ipu 3Tom Habmrom:

[Tocne oxnaxaeHust IPOOUPKH CO CIUIABOM B Hee JTOOABIAIOT TPH KAl 3TUIOBOTO CIUPTA I YCTPAaHEHMU:
[Tpu 3TOM 00pa3yeTcs aaKOTOJAT HATPHUS U BBIIEISIETCS BOAOPOLI:

2C2H50H + 2Na = 2C2H50Na + H21,
C2H50ONa + HOH = C2H50H + NaOH.

3areM B MpOOUPKY JO0ABISAIOT 5 Kameidb TUCTUUIMPOBAHHOMN BOJBI M HATPEBAIOT HAJ TNIAMEHEM CIIUPTOBKE
nuaHucToro Harpusa. C MOMOUIBIO MUIETKH MEPEHOCAT PACTBOP LMAHUCTOIO HATpUsl HA MPEAMETHOE CTEK
xene3a (II), KOTOpbI B MPHCYTCTBUU ILENIOYM, 0OpA30BABLICHCS MPHU PEAKIMU AJIKOTOJsATa HATPHUS C BO,
runpokcua xenesa (II) u sxenterit ocamok ruapokcuaa xene3a (III). Eciu B pactBope mmeercs m30bITOK
rekcarmano-Qeppar (II) narpus Na4[Fe(CN)6]. Ha ¢punsrpoBansuyio 6ymary (30 x 30 mm) HanocsaT 1 kan
KaIUIsl BIUTAETCS, HA 3TO K€ MECTO HAHOCAT 1 KaIullo COJITHOM KUCIIOTBI. YPAaBHEHUS PEaKIUU:

FeSO4 + 2NaOH = Fe(OH)2 |+ Na2S0O4,

FeCl3 + 3NaOH = Fe(OH)3| + Na2S04,

2NaCN + FeS0O4 = Fe(CN)2 + Na2S0O4,

Fe(CN)2 + 4NaCN = Na4[Fe(CN)6],

Fe(OH)3 + 3HCI1 = FeClI3 + 3H20,

3Na4[Fe(CN)6] + 4FeCl3 = Fe4[Fe(CN)6]3 + 12NaCl.

bepnuHckas mazyps MOXET 00pa30BBIBAaTHCS TOIBKO MOCIE pacTBOpeHus ruapokcusa xenesa (I11) B kucmore

ITpu npoBeieHNH OMbITa HEOOXOAUMO 0OPATUTh BHUMAHKE Ha TO, YTOOBI HATPHUIl IJIABHJIICS BMECTE C OpTaHK
IIJIABUTCS OTAEIBHO

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Ankanuensl. HoMeHknarypa, kiiaccupukanus 1 u30MepHs.
2. Baxneiimme 1,3- 1ueHbl U CIOCOOBI UX MOTYYCHUS:
3. I[Ipupona ymiepoa-yrmiepoaHbIX CBA3€H B JUEHOBBIX yIIIeBOAOpoaax. [, [1- conpsikeHue, 1eI0KaIn30BaHH
4. Xumudeckue cBoiicTpa 1,3-11ueHOB
5. Ilonmumepu3zanus U HUKI00IUroMepu3zanus 1,3 -AueHoB.
Pa3zHOBUAHOCTY TMHEWHOW MOJUMEPHU3ALIMU U €€ TEXHUYECKOE 3HAUCHUE.
5. [Ipuponnsiii u cuHTeTHYECKUH KayuyK. ['yTranepya. Bynkanuzamnus kayuyka. [lonstre 06 nzonpeHoniax.

Tema 5. Aakunsl (OIIK-2)

Jlekumus.
Homenknarypa u nzomepust ankuHoB. CriocoObl 00pa3oBaHus TPOHHOM CBsi3H. KapOuHBIN 1 MUPOIUTHYECK
MOJTyYEHUs alleTHIIeHA, JeCTBHE CIIMPTOBOTO PacTBOPA LIEIOUM Ha JUTAIOT€HONPOU3BOIHBIE C TEeMUHAJIBHI
aTOMOB TaJIoreHoB. OnrcaHue TPOHHOM CBSA3M Ha OCHOBE NpeacTaBieHust 00 SP-rubpuanszanun.
@usnueckue CBOMCTBA U OCHOBHBIE CIIEKTPAJIBHBIE XapaKTEPUCTUKHU AJIKUHOB. XUMUYECKHE CBOWCTBA: KI
BOCCTAHOBJICHUE HATPHUEM B KHJIKOM aMMHUaKe, THAPUPOBAHUE, TAJIOTEHUPOBAHUE, THIPOTAJIOTEHUPOBAHUE, 1
MPUCOSANHEHNE OPTaHMYECKIX KHUCIIOT, CIUPTOB, IIHaHOBOAOPOaa, peakiun dadopckoro u Pernme Ha 0CHOBS
HyxnodunsHoe npucoeanHeHne 1Mo TpoitHOM cBs3u. [IpeBpareHue aneTuiieHa B BUHWIANCTHIICH, TPOMBI
[ukmoonuroMepusanus alKMHOB. AJKUHBI KaK TUEHO(UIIBI.

IIpakTnyeckoe 3ansATHE.
OIIBIT 1. MOJIYYEHUE U CBOMCTBA AIETUJIEHA
Marepuansl: kapOuz kanblus (Kycouku), OpoMHas Boja (HackllieHHas), 1%-Hbli pacTBOp NepMaHTraHaTa k
HaTpHsl, aMMHUAYHBIN PacTBOp OKCHAA cepedpa, aMMuadHbIi pacTBop xyopuaa meau (1).
OnbITHI C alETUIEHOM CJIEIYeT MPOBOAUTH MO TATOM, T.K. alleTHJICH, MOJy4yaeMblii U3 KapOuaa Kanblus, Ul
SITOBUTHIM M3-32 HAUIMYHWS B HEM Pa3JIMUHBIX MPUMeEcei, 0coOeHHO (pocdopuctoro Bomopoaa.
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Peakium nomyuyeHus aneTUiIeHa U B3aUMOJACHCTBHS €ro ¢ OpOMHOM BOJOW, paCTBOPOM INE€pPMaHTaHaTa Kajr

cepebpa, aMMHauyHBIM pacTBOpoM xJyiopuaa Meau (I) mpoTekaroT OBICTPO, MOATOMY BHayasie B MPOOUPKHU E

TOJIBKO 3aT€M HaYMHAIOT SKCIIEPUMEHT.

B nepByto npoOupky HanuBaioT 3-4 M OpOMHOM BO/IBI; BO BTOPYIO - 1 MJI pacTBOpa mepMaHraHaTa Kajaus u |

aMMHUaYyHOTO pacTBOpa OKCUAA cepedpa; B UETBEPTYIO - 3 MJI aMMHUAUHOT0 pacTBopa xjopuaa meau (I).

B npo6upky nomemator 2-3 HeOonpmmx Kycouka kapouna kanpius CaC2, u npunuBaroT 1-2 M Bogsl. [Ipor

ra300TBOAHOM TPYOKOW C OTTSHYTHIM KOHIIOM, T.K. HaUMHACTCS BBIJEICHHE alleTuieHa. Buimenstomuiics

XapakTep miaMeHu. B mmams BHOCIT GpapopoByIO YaIIKy WM KPBIIIKY OT TUTVIS, HAOIIOAAI0T, 00pa3yeTcs Ji

['a300TBOAHYI0 TPYOKY ONYCKalOT B OpOMHYIO BOJY B IEpBOil mpoOupke, HAONIOAAIOT 3a MpU3HAKAMHU

AHAJOTUYHO alleTUIICH MPOITYyCKAIOT Yepe3 MOALIeTIOYSHHBIH PacTBOp MepMaHTraHaTa Kajusi BO BTOPO poo1

Jlanee aneTHIICH MPOIMYCKAIOT Yepe3 aMMUAuHbIE paCTBOPHI B TPEThEW M YETBEPTOIl MpoOHpKax U HaOIII0a10

cepeOpa u MeaH.

OOpasoBaBuniics 0OCaJOK aleTHIEHHAA cepedpa OT(QUIBTPOBHIBAIOT Yepe3 CKIAAYaThlii QWIBTp U T

¢wibTpoBanbHONW Oymaru. 3areM OCaJoK MOMENIAI0T Ha acOeCTOBYIO CETKY M OCTOPOXKHO HArpeBaroT I

AueruneHu] cepedpa pasznaraercs co B3pbIBOM.

Ocratku aneTuiieHua cepedpa YHHUTOXKAIOT B COJISTHOM KUCI0TE, pa30aBIeHHON B COOTHOMICHNUH 1:4.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. Ankunbl. HOMeHKIaTypa v u30Mepusi aJKHUHOB.

2. ®u3nyecKHe CBOICTBA U OCHOBHBIE CIIEKTPAJIbHBIE XapAaKTEPUCTUKH AJIKUHOB.

3. XMMH4YECKHE CBONCTBAAIIKUHOB.

4. HyxnodunsHoe MpucOeTUHEHHE 110 TPOHOH cBsizu. [IpeBpalieHne aleTuieHa B BUHWIANCTUIICH, TPOMBII
[{ukmoonuroMepu3aius aIKHHOB. AJIKUHBI KaK TUECHO(UIIBI.

Tema 6. Cniupthbl, npoctbie 3¢upbl, a-okucu (OIIK-2)
Jlekuus.

OnHoaroMHbIE HachllleHHbIE cUpThl. HoMenknarypa, uzomepus, kinaccuduxanus. Crnocodsl 0o0pa3oBaHus
npucoennHeHue BojbI 1o cBsizu C=C, runponus cBsizu C-rajoreH, BOCCTAHOBICHUE KapOOHUILHOM M CIIOXKH!(
CuHTE3bI C UCTONB30BAHUEM METAJNIOOPTAHUYECKUX COCTUHEHHUM. DIEKTPOHHAs TPUPOJA U MOJISIPHOCTH CBS
ee MPOSIBIICHUE B CIEKTPAJIBLHBIX XapaKTePUCTUKAX U (PU3MUECKUX CBOMCTBAX CIHPTOB.

XHUMUYECKHE CBOMCTBA: KUCIOTHO-OCHOBHBIE CBOMCTBA, 3aMEIIECHUE THIPOKCUIIBHOW TPYNIIBI IPU JEUCTBUU
U TaJOreHaHTHAPUIOB MUHEPATbHBIX KHUCIIOT, ACTUApATAIMS; PACCMOTPEHHE 3TUX pPEaKUUd ¢ MO3UIMM of
HYKJ1€0(UIHLHOTO 3aMEelIeHHs U OTILIEIUICeHUs B ajudaruyeckoM psiay. CHHTE3, CBOWCTBA, CHHTETUYECKOE I
MUHEPAJIbHBIX KUCIOT. JluMeTuicynbdar kak MeTWIHpyromuid peareHT. [lpucoennnenue cnupToB K onedr
o0Opa3oBaHHE MPOCTHIX A(HUPOB, B3aUMOJICHCTBHE ¢ KApOOHUIBHBIMHU COCTMHEHUSIMH, KAPOOHOBBIMHU KHUCIIOT:
U JeTUIpUpPOBAHME CIUPTOB; peakuus Omnmenayspa. MeraHos, 3TaHON, WX MOJYYEHHE B MPOMBIIIICHHO
CIIUPTOB.

MHuoroatoMHuble cnupThl. [THKoIM, c1ocoObl MX MOMYy4YEHUs, XUMUYECKHUE CBOMCTBA; OKUCIIEHHE TETpaall
(peakus Mamnanpana), B3auMOJEHCTBHE ¢ OOPHOM KHCJIOTOM, MpeBpaiieHue B [/-OKUCH, Ieruaparaius,
OTWICHIJIMKOJIb, €r0 CBOWCTBA. /M- M MOMMATWICHINIMKONIW. [JTHIIEpUH: METOIbl CHUHTE3a, OCHOBAHHBI
o0Opa3oBaHME MPOCTHIX U CIOKHBIX 3(PHUPOB, KOMIUIEKCOB C HIOHAMU METAJUIOB, Aeruaparanus. [Ipumenen
[Tentasputput. Kcunut, copout. A30THbIE 3UPHI MHOTOATOMHBIX CITHPTOB.

IIpakTH4eckoe 3aHATHE.
Henacepimennsie ciuptel. [IpaBuno DnprexoBa - OpiieHMmelrepa. AJUTMIOBBIMCIUPT. METObl CUHTE3a, XUM
0COOEHHOCTH, CBS3aHHBIC C AJUTMIIBHBIM MOJIOKEHUEM THIPOKCHIIBHON Tpynibl. [Ipomnaprumiossiii ciiupt. Bu
Bunwnnanerar u moiuMepsl Ha €ro OCHOBE.
ITpoctsie a3¢pupsl. Homenknarypa, knaccuduxanus. JJuankunosbie 3Upbl: CIoCOObI MOIyYeHUs, B3aUMOEH
kucnoramu JIbrouca, pacuiernieHue, okucienue. OopazoBaHue THAPOTICPEKHUCEH, UX OOHAPYKECHHE U ylalleH
Terparunpodypan. 1,4 - luokcan. Kpayn-a¢upsl. KommiekcoobpazoBanue ¢ nvonamu Metasuios. [Ipumenen
a-Oxucu. [Tonyuenue, nzomepusaliys, B3auMOJICHCTBHE C TaJOTEHOBOIOPOIAMH, BOJOU, CIIUPTAMU, ITHIICHT)
MarHuHOpraHNnYECKUMHU COCTMHCHUSIMHU. DTUXJIOPTUIPUH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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1. OcyuiecTBUTE NpeBpaIeHuUs:

CH3

| HBr 2Li H2C=0O H20 HBr
CH3%C=CH2—> A—-B - C—>D — E

reKcaH HCl

HazoBuTte Bce coeqnHenus. YKaxuTe, B KAKOM COCTOSSHUM THOPUIN3allUK HAXOJSTCS aTOMbI YITIEpO/ia B UCXC
XapaKTEePUCTUKH YITIEPOI-YITIEPOIHBIX CBsI3el (7IMHA, BaJICHTHBIN yroi, sHeprus). [IpuBennure mMe-xaHusm o
2. [Ipesparute CH3%2CH23%COOH B 2-HutpoOyTtan. CocTaBbTe ypaBHEHHsI pEaKLUl, YKAKUTE YCIOBUS UX
BELIECTBA.

Tema 7. KapoonuniabHblie coennnenusi. HempeaeabHble ajJbaeruabl 1
KETOHBI
(OIIK-2)
Jlexknus.
KapOonumnbabie coeaunenus. Homenknarypa, kinaccugukaius. CrocoObl 00pa3oBaHus KapOOHMIBHON IpyT
KaTaJIMTHYEKOE OKHCICHHE OJe(UHOB, OKCOCHHTEE3, THApaTanus ankaHoB (peakuus Kyuepos:
JUTAJIOT€HONIPOU3BOIHBIX ¥ BHHUJIOBBIX 3(HPOB, OKUCICHUE U JIETHIPUPOBAHHE CIIUPTOB, OKUCIUTEIBHOE
YpOTpOIIMHA Ha ajKuirajaoreHu pl ( peakuus CoMmie).

CuHTe3 anbJeruoB U KeTOHOB U3 KapOOHOBBIX KMCIIOT M MX MPOU3BOJHBIX: BOCCTAHOBIICHUE XJIOPAHTUIPU
BOCCTAHOBJICHHE HHUTPHJIOB, pEakiusi KapOOHOBBIX KHUCIOT M MX IMPOU3BOIHBIX C METAIOOPTaHUYECKHM
KapOOHOBBIX KMCIIOT U €r0 KaTaJUTUYECKUE BapUaHThI. DIEKTPOHHOE cTpoenue rpymnmsl C=0, pacnpenen
CBSI3b C PEAKIIMOHHON CIIOCOOHOCTHIO KapOOHMIBHOI rpymibl. OCHOBHBIE CIIEKTPAJIbHBIE XapaKTEPUCTUKU U

Xumuueckue cBoiictBa. CpaBHEHHE PEaKIIMOHHON CHOCOOHOCTH M MyTeH MpEeBpaleHUs albAETHIOB U KE
HyKJIeopuIamMu: Tuaparanus, B3auMOACHCTBUE CO CITUPTaMHU, (ITOTyaleTaly, alleTald U KeTajlH), IATHXJIOP:
HaTpus. B3aumoneicTBre ¢ a30TcoaepX aluMK HyKiIeopuiaMu: o0pa3oBaHUE OKCHMOB, THJIPa30HOB, a3l
CeMHKap0a30HOB, B3aUMOJACHCTBHE C BTOPHUYHBIMH aMUHAMHM M OOpa30BaHHE EHAMUHOB, B3aUMOJECTB
obpazoBanue ocHoBanuii [lludda, BlaumonecTBue ¢ ammuakoMm (ypoTpomnuH), peakmuss ManHuxa. B3zar
o0pa3zoBaHMe IUAHTUIPUHOB, IPHUCOEINHEHHE MAarHUHOPraHMUECKUX COeTUHEHUH.

Kero-eHonpHas TayToMepHsi M CBS3aHHBIC C HEW CBOMCTBA KapOOHWJIBHBIX COCAMHEHUHN: TaJOreHUPOBAHF
HUTPO3UPOBAHME, AIKHIMPOBAHUE. AJbI0IHHO-KPOTOHOBAsI KOHICHCAIMS U €€ MEXaHHU3M MPHU KUCIOTHOM
anbJeTU/IOB W KETOHOB C COEAMHEHUSMU JPYrMX THUIOB, COAEPKAIIUX AaKTUBHYIO METHJIEHOBYIO I
[ukmoonuroMepusaus 1 MoJIMMepHu3alus anbIeru10B (TpUOKCcaH, napaibaerus, napahopm).

OKuCINTENBbHO-BOCCTAHOBUTENbHbIE PEAKLIUU aJIbJETUAO0B U KeTOHOB. OKHUCIIEHHE allbAETUI0B 10 KapOOHO
paspbiBa M C pa3pblBOM YIIEpOA-yIIIEpOoaHbIX cBsi3eil (mpasuia Ilomosa). Karanutuueckoe ruppuposa
BOCCTAHOBJICHUE KOMIUIEKCHBIMM THMIPHUJAMH METAUIOB, CHUPTaMH B TPUCYTCTBHM  AJIKOTOJISAT
Meepgeiina-Ilonaaopda-Bepnes, peakmus TuiieHko), amanbra MHPOBAaHHBIM IIMHKOM M COJISTHOH KH(
BOCCTAHOBJIEHHE KETOHOB METaJulaMU C 00pa30BaHUMEM METaJUI-KETUJIOB U IMHAKOHOB. B3anmozectsue He
mienoyamu (peakius Kanaummapo), 0eH30MHOBasE KOHACHCAITHSI.

A3zoTconepkaiiye Mpou3BOJHbIE KapOOHMWIBHBIX coequHeHui. OOmme MpeacTaBIeHus O CXOACTBE AJIEKI
CBOWCTB KapOOHWJIbHOW M a30METHMHOBOWM rpymibl. BoccTaHOBIEHHE OKCHUMOB, THUAPA30HOB, IMHU((HOBBL
aMHHUPOBaHHE KapOOHMJIBHBIX COEOUHEHUH. OKCHUMBL: TE€OMETpHYECKash H30Mepusi, IpeBpallCHus,
neperpynnupoBka (bekMaHa) okcMMa IUKIOTEKCAaHOHA U €€ NMPOMBIIITIEHHOE 3HaueHue. Karanusupyemoe o
KakK Crioco0 BOCCTaHOBJICHUS! KapOOHMIBHBIX coeauHeHuil (peakuus Kiwknepa-Boabda). Kucnotslil ruapc
OKCHUMOB, THJPa30HOB, alleTajel U KeTajae Kak METOI BBIICJICHUS U OYMCTKU KapOOHUIIBHBIX COCAMHEHUI.

- AukapOonunbHbeie coenuHeHus. Homenkmarypa u knaccudukanus. CrnocoObl MO-JIy4eHHs, OCHOBA
HUTPO3UPOBAHMUSI U KOHJEHCAIMU-/{MKapOOHWIbHBIE COeNMHEHUs. [JHOoKcalb, METHIIIIHOKCANb: 00p
KaTaJlu3upyeMble OCHOBAaHUSIMU TMpEBpallleHHus B TUIPOKCUKHUCIOTHI.  PeaktuB YUyraeBa M KOMILIEKC
- InkapOOHUIIbHBIE COEIMHEHUS, KETO-€HOIbHAs TayTOMEpHs, alKWINPOBaHUE, 00pa30BaHHUE XENATHBIX K
pUMepe aleTUIaleToHa.



1,l]--HempenenpHble anbaeruibl 1 kKeToHbl. OOIIIe METOIbI CHHTE3a: OKUCIICHHE OJIE()UHOB TI0 AJUTUITHHOMY
TUTA, KPOTOHOBAsI KOHJEHCAINs KapOOHWIBHBIX coenuHeHui. CHHTE3 akpoJenHa JeTUapaTaiueil riumep
CBSI3b C PEAKIIMOHHON CHOCOOHOCTHIO [J,[]-HempeaenbHbIX KapOOHWIBHBIX COCTUHEHHH. XHUMHUYECKHE
XUMUYECKUX CBOUCTB [,[ |-HeNpeaebHbIX albJACTUIOB U KETOHOB: KaTAJIMTUYECKOE TUIPUPOBAHUE, BOCCTal
METAJIJIOB, CIUPTAMH, BOCCTAHOBJICHHE METAJUIAMU B MPUCYTCTBUM MCTOYHHMKOB NMPOTOHOB. CEleKTHUBHOE
Peakumuu mpricoeMHEHHUS BOMBI, CIUPTOB, TaJOTCHOBOIOPONIOB, THUAPOCYIb(PHUTA HATPHUS, aMMHUAKa U
MarHuMopraHuyeckux coeAanHeHuil. Peakuun konaeHcanuu ¢ C-H-akTUBHBIMM COEAMHEHUSIMU (pEakiu:
C-H-aktuBHOCTH [,/ ]-HEHACHIIIEHHBIX KapOOHWIBHBIX COECAUHEHHH. KeTeHbl: METOIbl CHHTE3a, PEaKIly
Pa3HOBHUIHOCTb PEAKIIUH alMUIMPOBAHUSA, JTUMEPU3ALIUN

IIpakTn4yeckoe 3ansATHE.
OmnpiT 1. PAaCTBOPUMOCTH CIUPTOB B BOJE, UX OTHOLIEHHE K HHANKATOPAM, TOpeHue
MarepuaJibl: 3THJIOBBIH, NPONWIOBbIH, OyTHJIOBBI, aMWJIOBbIH H apyrue cnuptbl, 1%-Hbli
CIIUPTOBOI pacTBOp peHondTaienHa, CHHSAS U KpacHasi JJAKMycoBasi Oymara.
1.1. B getbipe mpoOupku HaiguBaroT 1o 0,5 M1 pa3auvHBIX CIIUPTOB (IO YKa3aHUIO MPEToJaBaTelisi) U B Kay
[IpoGupku XOpoII0 BCTPSIXUBAIOT, AENAIOT BBHIBOJ O PACTBOPUMOCTH CIIUPTOB B Boze. M3 kax10il mpodbupku
MUNETKA HAaHOCAT Mo | Kamjie CIUPTOBBIX PAacTBOPOB Ha CHHIOID M KPAacHYIO JIAKMYCOBBIE OyMa)KKu; O
MHAMKAaTopa. B Kaxayro M3 yeThlpex NpoOHUPOK CO CIHUPTOBBIMH PAcTBOPAaMH BHOCAT MO OAHOW Kan
¢benondranerna u HabIIONAIOT 32 €r0 OKPacKoi. J[emaroT BBIBO O KUCIOTHO-OCHOBHBIX CBOMCTBAaX CIHUPTOB.
1.2. B tpu dapdopoBsie vamku HaauBaOT 10 1 MIJI 3THIOBOTO, OYyTHJIOBOTO M aMUJIOBOTO CIUPTOB (B 01
MOJKUTAIOT JIYYHMHON M HaONIOAI0T XapaKTep ropeHusl.
KoHTpoJsbHbIE BONPOCHI:
1. ITouemy cniupThl HE OIMHAKOBO PACTBOPSIOTCS B BoziE?
2. ITouemy BOJHBIE PACTBOPHI CHUPTOB UMEIOT HEUTPAIbHBINA Xapakrep?
3. MoxxHo 11, HaOMroas 3a peakiueld TOpeHusl CIIUPTOB, CAENATh BHIBOJ O UCTIAPSIEMOCTH CIIUPTOB U OMPE
STHUJIOBBIH CITUPT, a B Kakoi — OyTusoBbIit? [losicHure.
4. Hanumurte ypaBHEHUs pEaKIMil TOpEHUs YKa3aHHBIX CIIUPTOB.
OnpIT 2. O0e3B0KMBaAHNE ITUIOBOIO CIIUPTA.
IHosryyeHnne u ruAPOJIN3 ITUWIATA HATPHS.
MarepuaJjibl: ITHJIOBBII CIUPT - peKTH(PUKAT, MeIHbIH KyNnopoc¢ (KpUCTALUIOTHAPAT cyJab(ara Meaun
CuSO4 x SH20), metasuinueckuii HaTpuii, 1%-Hb1ii ciupTOBOM pacTBop PpeHonPTaIenHA.
B dapdoposoii vamke (TUre) HarpeBarOT HA TUIAMEHH TOpenkHu 1,5 — 2 T MEeIHOro Kymopoca, rnmepeMeniul
MOJTHOTO UCYE3HOBEHHUSI Toiy0oii okpacku. [TomyueHHOMY MOPOIIKY Aal0T OCTHITh, IEPEHOCAT B CyXyI0 Mot
crupra. [Ipobupky ciabo HarpeBarOT NpH BCTPSIXUBAHUH, HAOMIOAAs 32 K3MEHEHUEM OKpPACKH Cyib(dara Men
CIIUBAIOT C OCaJIka B CYXYI0 MPOOUPKY M aKKypaTHO BHOCST KyCOYEK YHCTOTO (CBEKEOTPE3aHHOIO, OYF¥
(buIBTpOBaANLHON OymMare OT KEpOCHHA) METAJUTMYECKOTO HATPHS Pa3MEPOM C TOPOIITHHY.
Urobbl cMech B MpoOUpKEe HE pa3orpeBaiach U COUPT HE BBIKUIAJ, MPOOUPKY OXJIaXKIAIOT B CTaKaHE C BO,
CIIOKOWHO, €T0 TOKUTAIOT Y OTBEPCTHs MPOOUPKH, pa3IaeTcsl XapaKTepHbIi pe3kuii 3ByK. [1o mepe mporel
rycTeeT, MpoOUpPKY cierka MoJorpeBaroT.
Ecam kx KoHIly peakuuu BeCh HaTpUW HE MPOpEArupyeT, ero yAaasioT IpH MOMOIIHU W30THYTON ITPOBOIOUYKY
Hatpus. [lomyuuBinmiicst B mpoOUpKe KOHIICHTPUPOBAHHBIN PACTBOP ITUJIATA HATPUS MPH OXJIKICHUH 3aK
aJIKOTOJIATOM J100aBisIoT 1 Karuto (eHondranenHa, HabIOIAI0T, U3MEHMUIIACH JIM €T0 OKpackKa. 3aTeM B TpC
OTMEYAIOT MPOUCXOASAIINE U3MEHEHUS OKPACKH MHAMKATOPa BCJIEICTBHE TUAPOIN3a STUIATa HATPUSL.
Ypasnenusa peaxyuii
- 00pazoBaHue 3TUIaTa HATPUSL:
2C2H50H + 2 Na ® 2C2H50Na + H2-
- TUAPOIU3 ATUIIATa HATPHUSL:
C2HS50ONa + H20 « C2H50H + NaOH
KoHTpoJsbHbIE BOPOCHI:
1. MOXXHO JTi TOJTHOCTHIO 00€3BOAUTH ATHIIOBBINA CITUPT METOAOM NEpEeroHKu?
2. Ha xaxoMm cBoiicTBe cynab(dara Meau OCHOBAHO €ro MPUMEHEHHUE sl 00€3BOKUBAHUS dTaHOIA?
3. Kakue cBoiicTBa ciupTra (OCHOBHBIE WJIM KUCIIOTHBIE) IPOSIBIISIIOTCS B PEAKLIUU C METAITIMYECKUM HATPHEN
4. Tloyemy 1151 IOTyYEHMSI dTUIIATA HATPUS HY)KHO OpaTh aOCONIFOTHBIN CITUPT, @ HE peKTudHUKar?
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5. [louemy 3TaHOJ B3aUMOJIEUCTBYET C HATPUEM OoJiee CITIOKOMHO, YeM Boja?

6. [loueMy 3THNAT HATPUS JETKO TUIPOIU3YETCS?

OmnbIT 3. OKHCIEHHE CIMPTOB XPOMOBOi CMeChI0.

MarepuaJibl: 3TUJI0BbIA M H30AMWJIOBbII CIUPTHI, XPOMOBAasi CMeCh.

B nBe mpoOupku HANMKUBAIOT 10 2 — 3 MJI XpOMOBOM CMECH U T0OABIISIOT MO KAIUISIM MPU BCTPSIXUBAHUU B O]

(cmech cunbHO paszorpeBaetcs!), a Bo BTopyto — 0,5 mur m3oamMusioBoro cnupra. HabnronaroT usMeHeHue 1Be

MPOOUPKE C ITAHOJIOM OIIYIIASTCS 3aMax yKCYCHOTO allbJIeTH/a, HATTOMUHAIOIIHMH 3amax 3eJIeHOTo s0J0Ka (1

M30aMUJIOBBIM CIIUPTOM — XapaKTEPHbIN 3alax N30BaJePHUAHOBOIO aJbIAeTH/ A,

Ypasnenue peaxyuu

- OKHMCJIEHHE 3TUJIOBOTO CIUPTA:!

3C2H50H+K2Cr207+4H2SO4®3CH3CHO+K2S04+Cr2(S0O4)3 +7H20

KoHTpoJsbHbIE BOPOCHI:

1. Hanuirre ypaBHEHUE peakliui OKUCIECHUS U30aMHIIOBOTO CIIUPTA.

2. Ilouemy npu OKHCIEHUU CIUPTOB XPOMOBOM CMECHIO LIBET pacTBOPA U3MEHSETCS OT KPACHO-OPAHKEBOTO )
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. Onpenenute TUI U 3HAK AIEKTPOHHOTO 3 deKTa B MOJIEKYJIaX COCTUHECHUN:

a) CH3-CH2-CH2-CHCI2;

6) CH3-CH=CH-CI;

B) IIpOIIaHOBasl KUCJIOTA.

[IpuBenuTe BO3MOXKHBIE ITPENETBHBIE CTPYKTYPBI.

2. IIpeBparute 1-06pommpornan B 2-6pom-2,3-numetundyran. CocraBbTe ypaBHeHHs peakuuid. HazoBute Bce

Tema 8. KapOoHoBbIe KucJI0THI 1 UX npou3BoaHbie (OIIK-2)
Jlexknus.

KapOoHoBBIE KHCIOTHI M WX Mpou3BoaHbIe. HoMeHkmarypa u kiaccudukanus. MeToabl MOyuyeHHs: OKH
aJbJECTU0B, CUHTE3bI C UCIIOIb30BAHUEM MATHUI- U JINTUHOPraHUYECKUX COCIMHEHUN, OKCH/IA YITIEPOa, M:
THIPOJIN3 HUTPUIIOB U CIIOKHBIX 3PUpoB. CHHTE3 YKCYCHOW KUCIIOTHI KapOOHHIMPOBAHUEM METaHOJa Ha |
MCTOYHHKH KapOOHOBBIX KHUCJIOT. DIEKTPOHHOE CTPOSHUE KapOOKCHIBHOW TPYNIBl U KapOOKCHIAT-aHUOHS
KHCJIOT U HUX MMPOU3BOJHBIX. BOZ[OpOZ[HI:Ie CBs3U U O6pa30BaHI/Ie AUMCPHBIX aCCOIUATOB. XHUMHYECKHUE Cl
OJICKTPOHHBIM CTPOCHUCM Kap60HOBbIX KHCJIOT U UX aHUOHOB, 3aBUCHUMOCTL OT XapaKTCpa W IMOJIOKCHUSA
[TpousBoaHbIe KapOOHOBBIX KUCJIOT: COJIM, CJIOXKHBIE d(PUPHI, TaJOTCHAUTUAPUIBI, AHTHIPHUIBI, aMHIbI, T
KHCJIOTBI, OPTO3(UPHI, aMUUHBI, HUTpUIIBL. [IpeacraBienne o MexaHU3Me B3aUMOIIPEBPAICHUH KapOOHOB
KHUCJIOTHOTO M OCHOBHOTO KaTajM3a Ha MPUMeEpE peakiuu dTepuduKauii 1 ombuieHus. Bocctanosienue v
I'enna-Ponbrapaa-3eauHckoro). Beicime kapOOHOBBIE KUCIOTHI: MaprapuHOBasi, MaJbMUTHUHOBAS, CTCAPUH
MyTAX UCIIOJIb30BAHUA Kap6OHOBLIX KHCJIOT.

[IpousBoanbie kapOOHOBbIX KucHOT. Comu: peakius IeKapOOKCHIIMPOBAHMS W €€ KaTaJUTHYECKHE |
KapOokcunar-annoHoB (peak—musi Konpbe), neiicTBue TayioreHOB Ha cepeOpsiHbie conu (peakmnus bopomu
HCIIOJIb30BaHMe coJieil KapOOHOBBIX KUCIOT. Mbla. XIOpaHTUAPUIBL: PEaKIMU C HYKJICO(PUIaMU U HCTIOJNb:
areHTOB AIWJIMPOBAaHUsA, peakiuu Po3eHmyHma-3aiileBa, peakiiui ¢ MarHUHOPraHMYeCKUMU COEAMHEHUSIMI
TUJIPUPOBAaHUE, BOCCTAHOBICHUE KOMIUIEKCHBIMU THAPUIAMHU METaioB, peakius byBo-brana. Peakius e
koHneHcanuu. [lpencraBieHuss o0 OCHOBHBIX IyTSX HCHOJB30BAHMS CIOXKHBIX IPUPOB.  AHTUIPUIBI
HykieoduaamMu (aunanpoBaHue). AMUIBI: KUCIOTHO-OCHOBHBIE CBOWMCTBA, MPUYMHBI MOHMKEHHOW OCHOBH
CPaBHEHHIO C aMMMAKOM U aMHMHAMH, OCHOBHBIE IyTH IMPEBPAILEHUS B aMHUHBI (BOCCTAHOBJIEHUE, peak
MpeBpalleHUs] TUAPA3UIIOB, a3UI0B M THUAPOKCAMOBBIX KHUCJIOT), peakuus ¢ a3oTuctoil kuciotoi (byso),
MCIIOJIb30BaHMS aMH/JIOB.

IIpakTnyeckoe 3ansATHE.
Komiuiekcoo0pa3oBaHue MHOTOATOMHBIX CIIMPTOB.

MarepuaJjibl: NIMIEPUH, 3THWICHIIMKOIb, 2%-HbIi pacTBop cyiabdara meau (II), 10%-ub1ii pacTBOp
TUAPOKCHU/IA HATPHS.
B npoGupky HanuBaroT 3 — 4 kamu 2 %-Horo pactBopa cyibdara Mmeau u 2—3 mi 10%-Horo pacTBopa ruapc
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K o6pazoBaBmemycs ocaaxy ruapokcuaa meau (II) romy6oro meta 100aBIsSIOT HECKOIBKO Kamellb TIUIEPE
pacTBOPSIETCS BCIEACTBUE 00pa30BaHUsl KOMIUIEKCHOTO COSTUHEHMSI (TTIHIepaTa MEIH ), UMEIOIIETO BaCHITBKC

OMBIT MOBTOPSIOT, 3aMCHUB TIIMILIEPUH 3TUJICHITIMKOJIEM.
Ypasnenua peaxyui

- 00pazoBaHUE TUAPOKCUIA MEIH:

CuS04 + 2NaOH = Cu(OH)2 + Na2S04

- 00pazoBaHUE IIUIEpATa MEIH:

H
CH20H CH2-0 O - CH2
| | Cu |

CHOH + Cu(OH)2 ® CH-O0 O-CH

| | H |

CH20H CH2 - OH HO — CH2

IIMLEPAT MEU
KonTpoabHbIe BOpochl:
1. Hanumure ypaBHeHUe peakiuy 00pa30BaHUs INIUKOJIATA MEIU.
2. Kakue cBolicTBa NIMLEPUHA U ATUJIEHIVIMKOJIS IPOSBIISIOTCS B ONIBITaX ¢ ruapokcuaom meau (11)?
OnpIt 5. IlosryyeHue IMITHIIOBOTO 3(pupa.
MarepuaJibl: 3TWIOBBI CHUPT, CePHAs KUCJI0TA KOHIEHTPHPOBAHHAS.

B cyxoit mpoOupke cMemuBaOT 1 M1 ATHIIOBOTO criupTa M 1 MJI KOHIICHTPUPOBAHHON CEPHOM KHCJIOTHI. -
ropesike 0 Hadasla KUTIeHHs] PeaKI[MOHHOM Macchl, 3aT€M TOpesiky yOuparoT U K ropsideil CMecu Mo CTEHKE 1
Kariesib 3TUJIOBOTO CIIUPTa, Cpa3y ke MOSIBIIETCA 3arax IUITHIOBOro 3dupa.

[TpoOupKy 3aKpbIBAIOT MPOOKOHM C MPSIMOIl Ta300TBOJHON TPYOKOH C OTTSHYTHIM KOHIIOM, OCTOPOXKHO
BBIJICIIAIONIUICS 3P y KOHIIA ra300TBOAHOM TpyOku. Habmionaror Xapakrep riaMeHH.
Ypaeuenua peaxyuii:
CH3CH20H + H2 SO4 ® CH3CH20SO3H + H20

ATHIICEpHAs KUCIIOTa
CH3CH20SO3H + CH3CH20H ® CH3CH2 — O — CH2CH3 + H2S04

JTUATUIIOBBIN YpHp

KoHTpoJsbHbIE BONPOCHI:

1. IToueMy, B OTJIMYME OT THJIOBOTO CIUPTA, TUITUJIOBBIA 3(PHUP TOPUT CBETSAIUMCS TiamMeHem? Harmwm
JTUATUIIOBOTO dupa.

2. [To kakoMy MEXaHH3MY IPOTEKAIOT peaKInu 00pa30BaHUSI STUICEPHON KUCIOTHI M TUATHIOBOTO ddupa’?
OnbIT 6. Ilosydyenue 3TUI0BOr0 3pupa GOPHOH KHCJIOTHI.
MarepuaJjibl: 3THJI0BBIN CIMPT, KOHHEHTPUPOBAHHAS CEPHAasl KUCJI0TA, DOPHAs KHCJI0TA.

B cyxyro npobupky nmomemaror 1 T OOpHON KHCIOTHI M MPOKATUBAIOT €€ 0 MOJHOTO 00€3BOKMBAHUS (11
MOJIOKEHUH U TEPUOANUECKH BCIO €€ MPOrpeBaoT AJis yaajeHus Kamenb Bojbl). [locne momHoro pacmiasie
OXJIAXKJIAIOT U K TBepAoMy ruiaBy (okcup O6opa (III)) moGaBmnstor 2,5 mMi1 3THIOBOTO criupTa U 1 MJI KOHII¢
MpOOUPKY BHOCAT 2 — 3 KHUMATHIBHBIX KaMeEIIKa, 3aKphIBAIOT MPOOKOW ¢ MPSMOM Ta300TBOAHON TPYOKOU
HarpeBaloT PeakIMOHHYI0 cMech Ha ropeske. C MOMOUIbIO JIYYHMHKH MOKUTAIOT y KOHIIA Ta300TBOJHON Tf
kucnoThl. [Imams umeer xapakTepHoe 3eJeHOe OKpallluBaHUE.

Ypasnenus peaxuuii:
t0
2 H3BO3 ® B203 +3 H20
B203 + 6 CH3CH20H ® 2 (CH3CH2-0)3B + 3 H20
STHUIIOBBIH 3Up OOPHOI KHCIOTHI
KoHTpoJsbHbIE BOPOCHI:

[Toyemy >THUIIOBBII 3pup OOPHOI KUCIOTHI B M30BITKE 3TUIOBOTO CIIUPTA MOXKET 00pa30BaTh KOMIUIEKCHOE
cBoiicTBamMu? Hanumure ypaBHEHUE 3TOM peakLnu.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.



B3aI/IMOHpeBpaH_[CHI/ISI aMU 0B U HUTPUJIOB. CsolicTBa HUTPUJIOB: KATAJIUTUYCCKOC T'MAPUPOBAHNUC, BOCCTAH(
pcaknuu € MaFHHﬁOpFaHquCKHMH COCAUHCHUAMU. AMI/I,[[I/IHBIZ MMPUYIUHBL MOBBIINIEHHOM OCHOBHOCTH T10 Cpat

Tema 9. 'mapoxcukucaors (OIIK-2)
Jlekuus.

I'uapoxcukucnorel. Homenkiarypa u kinaccudukanus. AnudaTunieckue THAPOKCUKUCIOTHL. O01mue MeTok
HEeNpeJeNbHbIX, TaJoreH-, KeTO- U aMUHOKapOOHOBBIX M JUKApOOHOBBIX KHCIOT, MHOTOAQTOMHBIX C
TUIPOKCUHUTPIIOB. CHHTE3, [|-THIPOKCUKHCIOT 1o peakuun Pedopmarckoro. I[lpuponHbie UCTOUHHI
TUJIPOKCUKHCIIOT.

I'mukoneBasi, MOJIOYHas1, I0JI0YHASI, BUHHAS, JIAMOHHAS KHCJIOTHl. XUMHUYECKHE CBOWCTBA. Peakiuu perumpa
B3aMMHOTO PaCIIOJIOKEHHS KapOOKCHIIBHOW M THAPOKCHTPYMIEL. [IpeacTaBieHne 0 CTEpPEOXUMUHU THIPOKC
COXpaHEHUEM KOH(PUTY "palluy XupaibHOro nentpa (Bamsae

IIpakTH4eckoe 3aHATHE.

KapoOonoBbie kucaorbl. U3o0Mepusi, HOMEHKJIATYpa, CTPOeHHE, cloco0bI moyuyeHus. [lpousBoanbie
KapOOHOBBIX KHCJIOT. [ MAPOKCUKHUCIOTHI.

OnpIT 14. PacTBOPpUMOCTD NpeaeibHbIX KAPOOHOBBIX KUCJIOT B PA3JIMYHBIX PACTBOPHUTEJISAX.

Marepuajibl: KHCI0THI (MypaBbHHAasl, YKCYCHAsl, MACJAsIHAsI WIN W30MAaCJsHAs, CTeAPUHOBAasl WJIHN
NaJbMUTHHOBAA), STUJIOBBIN CIIUPT, OEH30J1.

ITo 0,5 r xax 0 U3 KUCIIOT OMEINAIOT B OTJENIbHBIC TPOOUPKH U JOOABIAIOT 110 2 M1 Boabl. ConepKumoe 1
HE pacTBOpseTcs, IpoOupKy HarpeBaroT. [locie oxmakIeHus: OTMEYAI0T PACTBOPHUMOCTH B BOJIE B3SITHIX [
HCIOJIb3Yys B KAYCCTBC PACTBOPUTCIIA STHUJIOBBIN CIINPT, 6GH30H. HCHaIOT BBIBOABI O paCTBOPHUMOCTU KHCJIOT B
KoHTpoJsbHbIE BONPOCHI:

1. B xakoM pacTBOpUTENIe U30MACIIsIHAs KUCIIOTa Oy/IeT JIydIlle pacTBOPATHCS: B BOJE UM JUITUIOBOM 3(pupe
2. UTo mpou30#IeT, eclii K CMECH TPYIHOPACTBOPUMOM KUCIIOTHI ¥ BOJIBI T0OaBUTh PACTBOP MIEIOYH?
OmnbiT 15. CpaBHeHHe cHIIBI KAPOOHOBBIX 1 MHUHEPAJbHBIX KHCJIOT.

Marepuassbi: 0,1 M pacTBOpbl MypaBbUHOM, YKCYCHOMH, MACJISIHOM, CTEAPUHOBOW U COJISIHOW KHMCJIOT,
YHUBEPCAJIbHbIIN HHAUKATOP co mKkaJjoil pH.

Ha nmonocky Oymaru yHUBEpcaqbHOTO MHJMKATOpa HAHOCST MO Karjie pacTBOPOB OPTaHUYECKUX U COJISH(
3HaueHus1 pH >TuxX pacTBOpPOB.

KonTpoJabHbIii Bonpoc:

1. Pacnionoxxure uccnenoBaHHble KApOOHOBBIE KHCIOTHI B PSJ IO BO3pACTAIOIICH CTeTeHN KHCIOTHOCTH. Ka
CTPOEHUS UX MOJIEKY?

OmnbIT 16. ITonyyenne MypaBbHHOM KUCJIOTHI U €e CBOMCTBA.

Marepuaibi: xjgopodopm, 10%-Hbli pacTBOp I'HAPOKCHIA HATPHS, AMMHUAYHBINA PacTBOpP OKCHAA
cepedpa, MypaBbMHasi KucJ0Ta (MM (GopMHAT HATPHs), KOHIEHTPUPOBAHHAS CEPHasl KHUCJOTA,
HU3BECTKOBast BoAa, 10%-HbIil pacTBOp CepHOi KUCJIO0THI, S%-HbIi PACTBOP MEPMAHIAHATA KAJIUS.
16.1. Ilonyyenue MypagbuHoU KUCI0myl 2UOPOIUZOM XA0pOodopua.

B npoOupky nHanmuBaiorT 5-6 kamenb xsnopodopma, gobasmstor 2-3 ma 10%-Horo pactBopa ruapokcuia
CTEKJITHHON TPYOKOM, BBITIOJHSIONMICH POJIb OOPaTHOTO XOJOAUIbHUKA. [Ipu BCTpsSXUBaAaHUU CMECh B TIPOOH]
3-4 MUHYT HE JOBOJS 10 KUTIEHUA. XJIOPOPOPM THAPOIU3YETCs ¢ 00pa30BaHUEM HATPUEBOW COJIM MYypaBbH
peakuuu Tuaponnsa xiaopodopma.

16.2. Bzaumooeticmsue MypasbuHOU KUCIOMblL C_AMMUAYHbIM DACMBOPOM_OKCUda cepebpa (peaxyus
«cepedpsn02o 3epKanay).

K 2-3 M1 cBeXXenpUTroTOBICHHOTO aMMHAYHOTO pacTBOpa okcuaa cepedpa modasistor 0,5 M pactBopa dhopa
36.1. IIpoOupKy ¢ peakIIMOHHON CMEChI0 HArpeBarOT Ha BOJsHON OaHe mpu Temreparype 60-700C B Teuer
BbIIeNieHHE cepeOpa B BUJIE 3€pPKAJIbHOTO HajJeTa Ha CTEHKaX MpOOMPKU WM B BUJE TEMHOTO ocajka. Hamu
peakuuu.

16.3. Oxucrenue mMypagbuHou KUCI0mbl NepManeaHamom Kaaus.

B npobupky ¢ ra300TBOAHON TpyOKOi moMemniaroT okoio 0,5 T MypaBbUHOW KUCIIOTHI WiH ee conu, 1 vt 109
M1 5%-HOro pacTBopa nepMaHranara kanusi. KoHenw ra300TBOJHOM TPyOKM MOTpyXkaroT B MPOOUPKY C 1-Z
PEaKLMOHHON CMECHIO OCTOPOXKHO HArpeBaloT B IUIAMEHU TOPEJIKU A0 Hayana KUuMeHus. OTMeuaroT U3MEHEH!
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Ypaenenusa peaxyuii:

SHCOOH + 2KMnO4 + 3H2S0O4 — SHOCOOH + K2S04 + 2MnS04 +3H20

HOCOOH — CO21+ H20

Ca(OH)2 + CO2 — CaCO3| + H20

16.4. Paznocernue Mypagbuno Kucioml npu Ha2pesanuu ¢ KOHYEHMpUpOBaHHOU CePHOU KUCI0MOU
(8vinonnaemcs noo msaeou!).

B cyxyro npobupky nmomeriaior 1 My MypaBbUHOM KUCIOTH (1 T ee conu) u 1 MII KOHIIEHTPUPOBAHHOM Ce]
poOKO ¢ Ta300TBOAHON TPYOKOH, OCTOPOXKHO HarpeBaroT. MypaBbHHAs KHUCJIOTa pas3iaraercs ¢ oopa3zona
Oxcun yrepona (II) momkuraior y OTBepCTHsS Ta300TBOJHON TPYOKH, OTMEUAIOT XapakTep IJIaMeHH. |
PEaKIIMOHHON CMEChIO OXJIaX/IAI0T, YTOOBI MPEKPATUTD BhIIEICHUE SIOBUTOrO okcuaa yriepona (II).

Ypasuenue peaxkyuu:
HCOOH — H20 + CO?

KonTtponbHbIE BOIPOCHI:
1. [Touemy MypaBbHUHYIO KHCIIOTY MOKHO OOHApY>KUTh C TIOMOIIBIO PEAKIIMH «CepeOpstHOTO 3epkayia»? byr
peakuuo?
2. Kak MO>XHO OOBSICHUTD JIETKOCTh PA3JIOKCHHSI MyPaBBHHOW KUCJIOTHI B IPUCYTCTBUU CEPHOM KHUCIOTHI?
OmnbIT 17. CBOlCTBA YKCYCHOM KHCJIOTHI M ee CoJIeil.

MarepuaJjibl: JeasiHasg yKCycHasi KHC10Ta, 10%-Hb1ii pacTBop KapOoHaTa HATPUs, MeTALJIMYeCKH
maraui, okcug meau (II), 20%-ub1ii pacTBOp anerara HaTpus, 3%-HbIH PACTBOP XJIOPHUAA KeJie3a
(I1I), 2%-nb1ii pacTBOp keiToii KpoBsiHoii cosin K4[Fe(CN)6].

17.1. BzaumopneiicTBHe YKCYCHOM KHCJIOThI ¢ KApOOHATOM HATPHS.
K 1-2 mn 10%-ro pacTBopa kapOoHaTa HaTpHsI MPUIUBAIOT | MJT JIETHOM YKCYCHOM KHCIOTh. OTMEYaroT Hal
Ypasuenua peaxyuii:
2CH3 — COOH + Na2CO3 — 2CH3 — COONa + H2CO3
H2CO3 — CO21 + H20
17.2. Bzaumooeticmeue YKCYCHOU KUCIOMbL C MACHUEM.

K 2 min ykcycHo# kucioTsl B mpobupke nodasistor 0,1-0,2 r merammyeckoro maraus. [Ipodupky 3akpbiBar
OTTSIHYTBIM KOHIIOM. Yepe3 HeKOTOpOoe BpeMsi BBIACIISIOUIHIACS T'a3 MOHKUTAOT.

Ypasnenusa peaxyuii:
CH3 - COOH + Mg — (CH3 - CO0O)2 Mg + H2 1
aleTaTr MarHus
2H2 + 02 — 2 H20
17.3. Bzaumodeticmsue YKCYCHOU KUCI0MblL ¢ Okcudom medu (I1).

B npo6upky nmomemaror 0,1-0,2 r okcuaa menu (I1), mpuymmBaroT 2 M1 YKCYCHOM KUCIIOTHI M OCTOPOYKHO Hary|
KaK U3MEHsIeTCs LIBET PacTBOpA.

Ypasnenue peaxuuu:

2 CH3 - COOH + CuO — (CH3 - CO0)2 Cu + H20
arnerat meau (1)

17.4. Obpaszosanue u cudporus ayemama sxicenesa (I11).

B npoOupky HanuBatot 3 - 4 karn 20%-HOro pacTBopa anerara HaTpusi U J0OaBISIOT CTONBKO e 3%-H
XKenToBaTo-kpacHOe OKpalllMBaHUE pacTBOpa HaOMIOJaeTcsl BCIEACTBHE 00pa30BaHMs paCTBOPUMOM KOMILI¢
rekcaarnerara xenesa (I11) [Fe3(OH)2(CH3COO)6]+Cl-, kotopas 06pazyeTcsi Mpyu YaCTUIHOM THAPOIH3E al
MOJTy4aeTCs 10 PeaKIuu:
3CH3COONa + FeCl3—(CH3COO)3Fe + 3NaCl

anerat xene3a (III)
PacTBOp B mpoOupKe HAarpeBaroT A0 KUMIEHUS U KUISATAT B T€UeHHUE 1-2 MUHYT, IPU ATOM BBIJEISIETCS KPACHO
(CH3 - COO0)3 Fe + H20 — Fe(CH3COO)20H| + CH3COOH

HarpeBanue mpekpamaroT, Jal0T KHIKOCTH OTCTOSATHCS W OCTOPOXKHO IEPETHBAIOT B JIPYTYIO MPOOHPE
(mepenuBaTh HA/O HE B3MYy4YHBAs OCajKa, Jiydile oToOparh pacTBop numetkoi). K atomy pactBopy mo6as
KENTON KPOBSIHOHM COJIM — peaKTUBa Ha MOHBI TPEXBAJICHTHOTO *keJie3a. HabmonatoT 3a pe3ysibTaroM peakiny
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KonTpoabHbIie BOonpochI:
1. Kaxkoii BbIBOA MOKHO CAEJIaTh O KUCIOTHBIX CBOMCTBAX YKCYCHOM M YrOJbHOW KHUCJIOT? ByaeTr mu ykcy:
pacTBOpamu cyib(ara HaTpUs U XJI0puaa HaTpus?
2. Kakyro okpacky MMeeT BOAHBIN pacTBOp alerara Meau?
3. ObpazoBanue OCHOBHOW conu (aBy3amermieHHoro aretara xenesa (III)) gacto ucmons3yroT mis ynane
xKene3a. AHAJOTMYHYyI0 peakuuto ¢ xsuopuzaom skenesa (III) maror comm MypaBbHHOM M NPONMOHOBOW KF
YPaBHEHHSI.
OnpiT 18. Boicuiue ;kUpHbIE KUCJIOTHI H UX CBOICTBA.
MarepuaJbi: MbLIO (CTPYKKH), CIIMPTOBOH pacTBOp MbLIA, 10%-HbIH pacTBOpP CEPHOM KHCJIOTHI,
5%-Hb1il pacTBOp XJopuAa Kajabuusi, S%-HbI pacTBOp amerara CBHHIA, 5%-HbIH pacTBOp
cyiabpara meau (II), S%-nbIil pacTBOp rugpokcuaa HaTpus, 10%-HbIil pacTBOp COISAHON KHCJIOTHI,
1%-Hb1ii cIMPTOBOM pacTBOP (peHoITaIenHA, TUITHIOBBIA 3¢ up, 6eH30.1, CTeapHH.
18.1. Bvidenenue HcupHuix KUCIOM U3 MbLIA.

B crakane pactBopsitoT 1 T MBITEHOM CTPYXKH B 10 MJT TUCTHINTMPOBAHHOM BOJBI. B mpoOupKy HanmuBaroT 2
MblIa U 100aBistoT 2-3 mu 10%-Horo pacTBopa cepHoil kucioTel. HabmonaoT nomyTHeHHe pacTBopa 13-3a
BBICIIUX JKUPHBIX KHCIOT. [IpoOupKy HarpeBarOT MouTH A0 KumneHus. PacriaBuBIIMecs >XKUPHBIE KHC
3aTBEP/IEBAIOIIETO MPHU OXJIAXKACHUU.

Ypasnenue peaxkyuu:

C17H35COONa + H2SO4 — C17H35COOH| + NaH SO4

18.2. [udpoaus Hampuesvix coiell 8blCUIUX HCUPHBLIX KUCIOM.

B cyxyro npobupky HanMBarT 1-2 MJI CHHPTOBOTO pacTBOpa MbUIA U JOOABISIOT 2 Karau 1%-ro CiupToBOT(
MPOOUPKY MPUITUBAIOT TUCTUILTUPOBAHHYIO BOAY, HAOMIOMAIOT 00pa30BaHNEe MAIIMHOBOW OKPACKU HHIUKATOP

Ypasuenue peaxkyuu:
C17H35COONa + H20 <« C17H35COOH + Na OH

18.3. Ilonyuenue nepacmeopumblx coel 8blCUIUX HCUPHBIX KUCIOMI.

B tpu npobupku HanuBaioT mo 1-2 M1 pacTBOpa MbLIa, IPUTOTOBIEHHOTO B ombITe 38.1. 3aTeM B mepByto
pacTBopa XJI0puaa Kajablus, BO BTOpyo — 1 mut 5%-Horo pactBopa anerara CBUHLA, B TPEThIO — 1 Mi1 5%-Ho!

B nepBoii mpoOupke BeIACISIETCS OCTbI 0Ca0K HEPACTBOPUMBIX B BOJIE KAJIBIIMEBBIX COJICH BBICIITUX KUPHb
2 C17H35COONa + CaCl2 — (C17H35C0O0)2Ca + NaCl
cTeapar KaJblus

B mpo6upky ¢ kanbuueBsM MbIIoM TpuOaBisatoT 1 mit 10 %- Horo pactBopa consiHON KucioTsl. Habmonato
KUPHBIX BBICIINX KUCIIOT:

(C17H35C0O0)2Ca + 2HCI — 2C17H35COOH + CaCl2
Bo BTOpoii mpobupke oOpazyeTcst Oelblii 0CaoK CBUHITOBBIX COJICH BBICITUX KUPHBIX KUCIIOT:
2C17H35COONa+(CH3COO0)2Pb — (C17H35C0O0)2Pb| + CH3COONa

cTeapar CBHHIIA
Bo BTOpyto mpobupky godasnsror 1mi 10%-Horo pacTBopa CONSIHON KHUCIOTBI, CBUHIIOBOE MBLIO PACTBOPSIE]
(CH3COO0)2Pb + 2HCl—-2C17H35COOH + PbCl2
B Tpetneil npobupke HAOMIONAIOT BBINIaIeHUE rOJIy00BaTO-3€IEHOT0 0CaIKa METHOTO MbLIA!

2C17H35COONa+CuS04—(C17H35C0O0)2Cu|+ Na2S0O4

cTeapar Meau
MenHoe MBUIO pa3iuBalOT B ABe MpoOupku. OMHY U3 HUX HATPEBAIOT JI0 Hadajda KUMEHUsA. MeqHOoe MBLIO |
M3YMPYIHO-3€JI€HOTO KoJblia. Eciiu B pacTBOpe COAEPKUTCS M3OBITOK HATPUEBOTO MBLIA, TO 3€JCHOTO KOJIE
cienyer 100aBUTH elle HeMHOTo 5%-ro pactBopa cynbdara mean (I1) u cHOBa HAarpeTh cMeCh 10 KUTICHHUS.
Bo Bropyto npobupKy ¢ METHBIM MBIIOM J00aBJISIOT HECKOIBKO Karellb O€H301a U TIOJIYyYeHHYIO0 CMECh BCTP
cJ10s1 00pasyeTcs H3yMPYIHO-3€JIEHOE KOIBbII0 OCH30JIbHOTO pacTBOpPa MEIHOTO MbLIA.
18.4. Kucnomuble c60UCMBA 8bICULUX HCUPHBLX KUCTIOM.

Hewmnoro creapuna (0,1T) pacTBOpSIIOT IpU KOMHATHOW TeMIIEpaType B AUITHIOBOM 3(upe 1 100aBISIOT HeC
¢denondranenna, 3aTeM Mo KarwisaM NPHIKUBAIOT 5%-HbIH pacTBOp TUApOKcHaa HaTpus. HabmonatoT nosisnex
BCTPSIXMUBAHUU UCUE3ACT.
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Ypasuenue peaxkyuu:
C17H35COOH + NaOH—C17H35COONa + H20
KonTpoabHble BOpochI:
1. Kakue BpIcIIne npeieibHbIe KapOOHOBBIE KUCIOTHI BXOMIAT B COCTAB MbLjia?
2. IloueMy cHUpPTOBOM pacTBOp MbUIA HE OKpammBaeT (enondtanenn (cnuproBoii pactBop)? Ilouemy mj
MaJMHOBasl OKpacka?
3. [Touemy 1ipu CTUpPKE B )KECTKOU BOJIE PACXOAYETCS MHOTO MbLiia?
4. CpaBHUTE PaCTBOPUMOCTH MbIJIa B BOJIC U B OPTaHUYECKUX PACTBOPHUTEIAX (OeH3071, 2up).
5. Byzner nu CBHHILIOBOE MBIIO pacTBOPATHCA B yKCycHOM kuciore? [louemy? Kak oTHecyTcsl K IEHCTBUK
MeIHOE MblIa?
6. Uto npencrasnseT cob60il cTeapuH M0 XUMUYECKOMY COCTaBYy?
7. PearupyroT v BBICIITHE KapOOHOBBIE KUCIOTHI C pacTBOpaMu Iresnoueii? Kakoi onmbIT MOXKET 3TO MOATBEP.
8. Kakoe 3nauenue pH-cpenbl uMeeT BOIHBIN pacTBOp MbLia?

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. Mosno4Hast KUClIoTa pearupyer c:
a) 9TaHOJIOM; 0) COJSTHOM KHUCJIOTOM; B) YKCYCHBIM aHTUIPHJIOM; T) IIPOIMMOHOBOM KHUCIOTOM.

2.. 3anmcarb peaknuu, ¢ IMNIOMOIIBK KOTOPbLIX MOKHO TIIOJYYUTH MOJOYHYHO KHCJIOTY U3
HEOPraHNveCKUuX pearcHToB.

Tema 10. Anbaeruao- u kKetoHokucJa0Thl (OIIK-2)

Jlekumus.
Homenknarypa u kmaccudukanus. [Ipocreiimme — a-aapIeruio- U B- KETOKUCIOTHL. VX momydenue u3
MpOU3BOJHBIX. [IpeacTaBieHre o CBOMCTBRaX.
a- AJNBIETUI0- U B-KETOHOKUCIIOTHI, crienindrka ux cBOMCTB. [lomydeHne CloXHBIX 2PUPOB MO peakmuu k
C-H- xucnotHocTh U TayToMepus, 00pa3oBaHHE METAUIMYECKUX MPOM3BOJIHBIX, UX CTPOCHHE, IBOMCTBE
UCIIOJIb30BaHUE B CUHTE3€ KETOHOB U KapOOHOBBIX KHUCIIOT.

IIpakTH4Yeckoe 3aHATHE.
OnpIT 19. ITosydyenne cj10:KHBIX 3PUPOB KAPOOHOBBIX KHCJIOT.

Marepuajibl: JITHJIOBBIA CHUPT, H30AMHJIOBBIH CHUPT, JieAAHAA YKCYCHasi KHCJOTA,
KOHIIEHTPUPOBAHHAS CEPHAsi KMCJI0TA, HACBIIIEHHBII PACTBOP XJI0PHUAA HATPHS.
19.1. llonyuenue amuirayemama.

B oany npoOupky (Cyxyr0) HaJuBarOT 2 MJI STUIIOBOTO CIIMPTA, 2 MJI JICASTHONW YKCYCHOM KUCJIOTHI U 2 KaruTu
B npyryto cyxyro npoOupKy HaJIUBarOT 2 M 3TUJIOBOTO CIIUPTa M 2 MJI JICISTHON YKCYCHOU KHCIIOTHL. [1po0r
coZiepKallUXCsl B HUX PEaKLUMOHHBIX CMECEH, 3aKphIBAIOT MPOOKaMU ¢ OOpAaTHBIMU XOJOAWJIbHUKAMU U Harj
npu Temrieparype 65-70 0C, 3areM oxJiaxaaroT 0 KOMHATHOM TeMIiiepaTyphl. B 06e mpoOupke q00aBistoT
XJIopuJa HaTpus (BbICaMBaHUE). DTUIIALlETaT BCIUIBIBAET B BHUJE OECLIBETHOM KUAKOCTU C MPUATHBIM 3aIlc
CIOXHBIN dpup oOpazoBasics B OOJIbIIEM KOJIUYECTBE.
Ypasnenue peakyuu nonyuenusn smunayemama:

H2S04 xoHnu.
CH3-COOH + CH3-CH20OH CH3-CO-CH3-CH3 + H20
19.2. Ilonyyenue uzoamunayemama (epyulesou dcCeHyuu).
B cyxoit npobupke cMemmBaoT 2 MJI ©30aMUJIOBOTO CITUPTA, 2 MII JISASTHOM YKCYCHOW KHUCIOTHI U 2 KAIUIH K
[TpoOupKy 3aKpbIBalOT MPOOKON C 0OpaTHBIM XOJOAMIBHUKOM M HarpeBalOT Ha KUISIIEH BOxsHOW OaHe 8-
BBUTMBAIOT PEAKIIMOHHYIO CMECh B JIPYTYIO MPOOHPKY ¢ 3 - 4 M X010aHOU BoAbl. M30amumanerar BCIjIbIBae
(HIOXaTh OCTOPOKHO, T.K. H30aMUJIAIeTaT pa3ipaxkaeT AbIXaTeIbHbIC IyTH).

KonTpoabHbIie BOpochI:

1. B oguHakoBBIX JIM KOJIMYECTBaX, oOOpasyeTcs sTuianerar B AByx npobupkax? [louemy? Hamummumre
STHJIalleTaTa B MPUCYTCTBUU CEPHOMN KUCIIOTHI.

2. ITouemy mob6arieHre U30bITKA KOHIIEHTPUPOBAHHONW CEPHOM KUCIIOTHI 3aTPYIHSAET PEAKIINIO ATEPUPUKALIH]

3. Kakoii 3anmax uMeer u3oammianerar? Hamumure ypaBHeHHE peakiuy oOpa3oBaHUs M30aMUIIAlleTaTa U3
KHCJIOTHI B IPUCYTCTBUU CEPHOMN KUCIIOTHI.
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4. KakoBa pacTBOPUMOCTb 3THJIALIETaTa M U30aMUialeTara B BoJe?

5. Kakoli miporiecc Ha3bIBalOT BbICAJIUBAHUEM?

6. [Touemy sTHNaNleTaT U U30aMUJIALIETAT BCIIBIBAIOT HA TOBEPXHOCThH BOJIbI?
OnpiT 20. I'mapoan3s 3Tujianerara.

MarepuaJusbi: 3Tmiaanerar, 20%-Hp1ii pacTBop cepHOil KHCI0ThI, 30%-HbIl pacTBOpP IHAPOKCHAA
HATpHS.

B nBe npoOupku HanuBaoT 1o 2 mil atuianerara. B onny nobasisitor 1 M 20%-ro pacTBopa cepHON KUCIIC
rugpokcuna Hatpus. IIpoOupku 3akpbIBalOT MPOOKaMU ¢ OOpaTHBIMU XOJIOAMJIBHUKAMH M HAarpeBaioT B T
(70-750C) nepuoauyecky BCTpsAXUBAsl Ul NEPEMELINBAHUS PEaKMOHHON cMecH. CpaBHUBAIOT, HACKOJIBKO
Ka)XI0U IPOOHpKe.

KonTpoabHbIie BOpochI:

1. B xakoii cpene (KUCIION WU IIETOYHOM ) THAPOIN3 dTUIAIeTaTa mpoTeKaeT obicTpee? UeM 3To 0ObSICHIET
2. I[loueMy BO BpeMsl peaklMy I'MIPOIN3a ITUIIALETaTa PEAKLIMOHHYIO CMECH CIIELYET XOPOILO EPEMEIINBAT.
3. IlpuBeauTe MEXaHU3MBbI THAPOIN3A STHIIALIETATa B KUCIION U IIEJIOYHOM cpeaax.

OmnbIT 21. CBOlCTBA XJIOPAHTHAPHAOB U AHTHAPHI0B KapOOHOBBIX KHCJIOT.

Marepuajibl: 3TWJIOBbI CHMPT, I'MAPOKAPOOHAT HATPHUA, AUETHIXJOPUI, YKCYCHbIH AHTHIAPHUI,
1%-ub1ii pacTBOp HHMTpaTa cepedpa, 3%-Hblii pacTBop xuopuaa skeiaesa (III), 1%-ub1ii pacTBOp
THAPOKCHU/IA HATPHS, JTAKMYC.

21.1. I'uoporus ayemunxiopuda ( 8binoaHsemes nod msi2oi!).

B npoGupky HanmBaroT 1 M1 XOJIOAHOW AMCTHIITMPOBAHHOW BOJBI M C MTOMOIIBIO MUMETKH OCTOPOXKHO 0
[TpoOupky 3aKpbIBatOT MPOOKOH C OOPATHBIM XOJIOAMIBHUKOM M SHEPTHYHO BCTPSXHUBAIOT, HAOIIOAAIOT MCY
pazorpeBanue cmecu. [laxHyIIyI0 YKCYyCHOW KUCIOTON KUAKOCTh B MPOOUPKE OXJIAXAAIOT U ACIIAT Ha JIBE
KaIUIM pacTBOpa HHUTpaTa cepedpa U OTMEUAIOT MPOUCXOASIINE U3MEHEHUS. [[pyryio 4acTh KUAKOCTH HEUT
THAPOKCUIA HATPHUS 1O JakMycy W nobaBimsroT 1 karmo pactBopa xmopuaa xenesa (III). PactBop okg
HarpeBaHUU BBIJIEISIETCS] 0CAJI0K, U PACTBOP 00ECIIBEUMBAETCS, UTO XapaKTEPHO AJISl COJIEH YKCYCHOM KUCIIOT

Ypasuenua peaxyuii:
(0]

CH3—C + HOH — CH3COOH + HCl
Cl

AgNO3 + HCI — AgCl| + HNO3

Hanuimre ypaBHEHHs peakIyii, IPOTEKAIOIIMX MPU JOOABICHHH K IMPOIYKTaM THIPOJIM3a alleTHIIXJIOPHIA
xyopuaa sxxenesa (III).

21.2. Bzaumooeticmeaue yKCYCHO20 aneudpuod ¢ 80001L.

B npoOupky HanuBaroT 2 M BoAbl U 1 MIT yKcycHOro anruapuaa. Cmech B30aNTHIBAIOT; Yepe3 HEKOTOPOE 1
YKCYCHBIH aHTUAPHUA 00pa3yeT HIKHU cioif (moyemy?). [IpoOupKy 3aKpbIBatoT MpoOKOH ¢ 0OpaTHBIM XOJIC
IUTaMEHH Tropesku. B pesynbrare ruipoimn3a yKCyCHOTO aHTHIPHJIA CMECh CTAHOBUTCS OTHOPOAHOM.

YpaBHeHHe peakluu:

0]
CH3—C
O + H20 — 2CH3COOH
CH3—C
O

21.3. Bzaumooeiicmaue YKCYCHO20 aH2UuOpuod ¢ 2UOPOKCUOOM HAMPDUA.

B nmpo6upky nanusatot 0,5 M1 ykcycHoro anruapuna u 1 mi 1%-Horo pactBopa ruapokcuaa Hatpus. [Ipu B
pacTBop (1ouemy?).

Hanumure ypaBHEHUE peakiyy.

21.4. Ayunuposanue 5muno8o20 _cnupma yKCYCHbIM aH2UOPUOOM.

B npoOupke cMmemmBaroT 2 M 3TUIOBOTO ciupTa U 1 Mil ykcycHoro anruapuia. IIpoOupky 3akpbIBaroT mp
HarpeBaoT B TEYCHHE HECKOJIILKMX MHUHYT Ha BOAsHOM OaHe npu Temneparype 70-750C. ITocne oxnaxaeHus
U HEUTPATU3YIOT pacTBOP ruapokapOoHaToM HaTpus. [losBisercs 3amax sTUiIaneTara, 1 Ha IOBEpPXHOCTH pa
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Ypasuenua peaxyuii:
0]
CH3—C t0 O
O+ CH3—CH2—OH — CH3—C—0—C2HS + CH3COOH
CH3—C
O

CH3COOH + NaHCO3 — CH3COONa + CO21 + H20
KoHTpoJsbHBIE BOIPOCHI:
1. ITo kakoMy MeXaHH3My IPOTEKAET peakLus THpoin3a anetuiaxiaopuaa? [Ipusenure ero cxemy.

2. PaccMoTpuTe MEXaHU3MBI PEAKIUN B3aMMOACHCTBHS YKCYCHOTO aHTUApHUAA C BOAOW M Iiesoubto. [Toyer
jerue?

3. B peakiuu anuiupoBaHUs 3TUIOBOTO CIIUPTA YKCYCHBIN aHTHIPU]L MPOSIBIISET MEHBIIYIO PEAKIIHOHHYIO (
3TO MOXHO 00BSICHUTH? PaccMoTpuTe MEXaHNU3MBI peaklUy allMIMPOBAHMS 3TAHOJA YKCYCHBIM aHTUIPUIOM

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
[TpuBecTH CUHTE3BI C AIETOYKCYCHBIM 3(DUPOM, B pe3yJIbTare KOTOPBIX MOTY4YaeTCs:
a) kapOOHOBAsI KUCIIOTA;
0) nuKapOOHOBasI KHCIIOTA;
B) THIPOKCUKApOOHOBAs KUCJIOTA;
') KETOH

Tema 11. YrueBoasl (OIIK-2)
Jlexknus.

Howmenknarypa u kinaccuukanusi, XapakTepHble XHUMHYecKue cBoiicTBa. MoHocaxapuabl. Crepeonsom
Konpyaro-nienHas TayToMepHsi, MyTapOTaLHysl.

Peaxnuu, ucnonb3yeMsle U1 BBIICHEHMSI CTPYKTYPHBIX U CTEPEOXUMHUUYECKUX XapaKTEPUCTUK MOHOCAXapl
alMIIMPOBAHUE, ATIKWIMPOBaHUE, 00pa3oBaHKe (PEHMITHIPA30HOB U 03a30HOB, IEPEXOAbI OT HU3LIMX MOHOCE

I[I/I- U nIoJiMcaxapuibl, IPpCACTABICHUC O HAXOKACHUH YITICBOAOB B IPHUPOAC U MYTAX UX UCIIOJIB30BAHUA.
IIpakTn4yeckoe 3ansATHE.

AJIbIeTH/10- U KeTOHO-KHCJIOTHI YIUIeBOABI.

OnpIT 7. IosrydyeHHE YKCYCHOTO aJIbJIerd1a OKMCJIEeHHEeM 3TaHO0JIa TUXPOMATOM KaJIus.

MarepuaJibl: IMXpPOMAT KaJIusl, ITHIOBbIN cUPT, 10%-HbIii pacCTBOP CEpPHOIi KHCJIOTHI.

B nmpobupky ¢ orBoaHo# TpyOKkoii BewimaroT 0,5 r nuxpomara kanud, npuiauBatoT 2 Mi 10%-Horo pacTBopa
BCTPSXMBAHUU J100ABISAIOT 2 MJI 3TUJIOBOTO criupta. HabmronaeTcst pazorpeBaHue U U3MEHEHHUE OKPACKHU CM
IITaTUBa, KOHEI[ Ta300TBOAHON TPyOKHM OMYCKalOT MOYTH JI0 HA B HPOOHMPKY- MPUEMHHUK C 2 MII JIH(
MpeBapUTEIHLHO TOMEIIAIOT B CTAKaHYMK CO CMECHIO BOABI U Jibaa. [IpobupKy ¢ peakunOHHON CMECHIO (
TOPENIKU M OTTOHSAIOT JIETy4ne MPOAYKTHl B TEUEHUE HECKOJIIBKMX MUHYT (00BEM KUAKOCTU B MPOOUPKE-IIPH
OTron B MpHEeMHHUKE MMEET 3arax YKCyCHOTO allbJIerHJia, €ro UCHOIb3YIOT B MOCIEAYOmuUX onbiTax. Hamu
3TaHoJa TUXPOMATOM Kajusl B KUCIIOHN cpefe.

KoHTpoJsbHBIE BOPOCHI:

1. [Touemy 0OpasyroIHiics YKCYCHBIHN albIeTn]] COOMPAIOT B XOPOIIIO OXJIAXKIaeMbIil PUEMHUK?

2. Kak u3MeHsieTcst okpacka peakiiMOHHOW CMECH B XOJI€ OIbITa?

3. Kakue no6GouHbIe MPOAYKTHI OKMCICHHS 3TaHOJIAa MOTYT COJiepKaThCs B MpoOupke-npueMHuke? Kakoit 3ar
- YKCYCHBIH anbieruy?

OnbiT 8. Peakuum oKuCIeHUs aJ1b1eTH/I0B.

Marepuajbi: 5%-Hblii pacTBop (popMasIbIeruaa, pacTBop aueHTajabaeruaa (u3 onsira 7), 10%-Hbli
pacTBOp ruapoxkcuaa Harpus, 2%-Hbiii pactBop cyiabdpara menu (II), 1%-Hb1il pacTBOp HUTpaTa
cepeOpa, S%-Hblii pacTBOp aMMHaKa.

8.1. Okucnenue anpdecudo8 amMMuaiHblM_pAacmeopom OKCcUuda cepedpa (peaxuus «cepeopsanozo

36;27('(1]161»2.
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[IpenBapuTenbHO TOTOBAT aMMHAYHBIM pacTBOp OKcuaa cepedpa, m1o0aBmsis K 4-5 Mi1 pacTBOpa HUTpAT
KaIuIsiM JI0 paCTBOPEHUS TIEpBOHAYAIBHO 00PA3yIOIIEroCs OcaaKa:

AgNO3 + NH3 + H20 — AgOH + NH4NO3
2AgOH — Ag20| + H20
Ag20 + 4NH40H — 2[Ag(NH3)2]OH + 3H20
AMMMAYHBII PacTBOP OKCHIA cepeOpa

K amMuauHOMy pacTBOpy OKcuaa cepedpa MmpuOaBIIsIOT HECKOJIBKO Kamenb 5%-HOro pactBopa (Gpopmaibl
BOJsiHOU OaHe ¢ Temmepatypoit Boxsl 70-800C u HaOMIOMAIOT BBIMAJCHUE METAJUIMYECKOTO cepedpa B BH/IE
HaJseTa («cepeOpsHOro 3epKaja») Ha CTEHKaX MPOOUPKH.

Ypasnenue peaxyuu:

H—CHO + 2[Ag(NH3)2]OH + 3H20 — H-COOH + 2Ag| + 4NH40OH

UT0oOBI MOMYYUTh OCANOK cepedpa B BHUJE 3€PKAJBLHOTO CJIOS Ha CTEHKAaX MPOOMPKH, MEpe] MPOBEACHUEM
TOPSTYMM PACTBOPOM IIEIO0YH (OCTOPOKHO!) M CIIOJIOCHYTh TUCTHIIIMPOBAHHON BOJIOH.

[To onucaHHOM BbIIIE METOMKE MPOBEAUTE OMBIT C PACTBOPOM alleTaNIbJIETH/Ia, TOJyYEHHBIM paHee (OMbIT
MEJIEHHO, 100aBbTe B PeakMOHHYIO cMech 2-3 kariu 10%-Horo pacTtBopa mienouu. Hanumure ypaBHeH!
JUIA aleTanbAeruaa.

8.2. Okucnenue anvoe2udosg 2uopoxcudom meou (I1).

K 1M1 5%-noro pactBopa Gopmanbaeruia B mpodupke npuiusaior 1 mi 10%-Horo pacTBopa rufijpokcuaa H
KaruisiM 100aBasitoT 2%-Hbli pacTBop cynbdara menu (I1) no nosBienus ocaaka rugpokcuaa meau (1I). Iomy
kunenus. HabmogaroT oOpazoBaHue xentoro ocaaka ruapokcuaa meau (I), mepexosiero 3areM B KpacHbBIN

Ypasnenua peaxyuii:
CuSO4 + 2NaOH — Cu(OH)2| + Na2S04
/10 t0 /10
H—C + 2Cu(OH)2| - H—C + 2CuOH| + H20
\H roay0oii uBer \OH :KeJTLIH LBET
t0
2CuOH — Cu20] + H20

KPACHBIIl BET

[TpoBenuTe aHANOTHYHBIA OMBIT, B3SB BMECTO pacTBOpa (popManbleruia pacTBOp aueTalblIeruia, Moy
YPaBHEHHUsI COOTBETCTBYIOIINX PEAKLIUM.

KonTpoabHble BOnpochI:
1. BeTynaroT 1 KETOHBI B PEaKIIMK OKHUCIIEHHs], ONTMCaHHbIE BbIIe Il anbaeruos? [Ipuseaure oobscHeHM:
2. [Touemy peakxiusi «cepeOpsSHOTO 3epKajiay MPOBOAUTCS B IIEIOYHOHN cpene?

3. KakuM peakTUBOM HaJ0 BOCIOJB30BaThCs JUIsl PACTBOPEHHUS OCaJKa W HaJleThl Ha CTEHKaxX MpoOup
«cepebpsiHoro 3epkanan? [louemy mocie onpiTa HEOOXOAMMO Cpa3y BHIMBITH MOCYTY?

4. Tlpu oxucneHuu anpaeruaoB ruapokcuaom menu (II) mHOTIA 00pazyercs «MemHoe 3epKayioy (BBIISIAE
MOYKHO OOBSICHUTE?

OnpIT 9. AsibIeruIHasi 1 KPOTOHOBASI KOHJEHCAIUS YKCYCHOI'O aJibJeruaa.
MarepuaJibl: yKCyCHbIH anbaeruy (u3 om. 7), 10%-Hblil pacTBOP THAPOKCHIA HATPHUS.
K 1-2 M pactBopa ykcycHoro anpaeruaa nooasmstor 0,5-1 Mt pactBopa IIesioun, U CMECh MEUICHHO Harpe

oOpa3zyeTcst alib10yb (IPUSTHBIN 3arax), a 3aTeéM — KPOTOHOBBIN albaerua (HENPHUATHBIM PE3KUi 3amax, Hio:
coOMpaeTcst MOMYKHJIKasl AJIbJICTUIHAS CMOJIA.

Ha crnenyromeii ctanuu MOryT 00pa3oBBIBATECS CMOJHUCTHIE BBICOKOMOJIEKYSIPHBIE OKPAIIICHHBIE MPOTYKTHI
KoHTpoJsbHBIE BOPOCHI:
1. KakoB MeXaHU3M aJibJI0JIbHO-KPOTOHOBOW KOHJIEHCALIMH AJIbJETUIOB B LIEIOYHOM cpene?
2. Bynet 11 B yKa3aHHBIX BBIIIE YCIOBHUIX BCTYIATh B PEAKIIUIO aJIbJIOJIBHO-ITPOTOHOBOM KOHACHCAITUU (HOPM
3. Kakue npoyKThl MOIy4aroTcs NPy KOHICHCAIIMHU MPOIMUHOBOTO U TPUMETUITYKCYCHOTO aJIbJAeTu10B?
4. MoryT i1 KE€TOHBI BCTyNIaTh B PEAKIIUIO aJIbJI0JIbHO- KPOTOHOBOW KOHJEHCAIUN?
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3anucaTh peaknuu, XapaKTepHbIE IS TTIOKO3bI KaK JIJIs CIIMPTa U aJIbJIeTHa.
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2. I[IpuBecTu npuMepsl peakiuil JucaxapuaoB.

Tema 12. Amunokucaotsl (OIIK-2)
Jlexknus.

Howmenknarypa u knaccuduxanusi. CTpyKTypHBIE THUIIBI IPUPOJHBIX [ ]-aMHUHOKHCIIOT, CTEPEOXUMHUS U KO
aJbACTUIOB U KETOHOB 4Y€pe3 LHUAHTUIAPHUHBI, U3 MAJIOHOBOIO, All€TOYKCYCHOIO U HUTPOYKCYCHOI'O

Mertonsl cuHTe3a [/- aMMHOKHCIIOT, OCHOBAaHHBIE Ha PEAaKIHSIX HENPEeNeNbHBIX M IUKAPOOHOBBIX KHCII(
aMHHOKHUCIIOT M 3aBUCHUMOCTh UX cTpoeHus oT pH cpenbl. M3oanekrpuueckas touka. OOpa3oBaHue I
aMHHOTpyIIe, OeTauHbI.

B3aumoneiictBue ¢ azoTuctoil kuciotoi. [IpeBpaienus, mpoTeKarnMe Mpyu HarpeBaHUM aMHUHOKHUCIIOT
B3aMMHOIO PacrlojoKeHus ABYX (YHKIMOHAJIbHBIX rpynm. [IpencraBnenus o mentugHoM cunrtese. Kampo.
OHaHT.

IIpakTH4eckoe 3aHATHE.
Peakuus aneroHa ¢ ruapocyjb(PuToM HATpPHS.

MarepuaJibl: HACBIIIEHHBIH PACTBOP THAPOCYIb(HUTA HATPUSA, aleTOH, 10%-HbIl pacTBOP COJISIHOM
KHca0Thl, 10%-Hb1ii pacTBOp KapOoHaTa HATPHS.

B npoOupky HanuBaroT 2 M areToHa u 3-4 Mi pacTBopa ruapocyibpura Harpus. Pasorpesuryrocs cme
BCTPAXHUBAIOT MPOOUPKY. Uepes HeKoTopoe BpeMs BhINagaeT Oesblii 0caJOK THAPOCYIb(PHUTHOTO TPOU3BOIHO
OTXKHMMAIOT B pUIBTpOBaIbHOI Oymare. Eciin ocagok J0aro He MOSIBASETCS, TO KPUCTATU3AIUIO BHI3BIBAIOT
CTEHKY NPOOUPKH.

[Tonmy4eHHBIH 0CaoK AENAT Ha JIBE YacTU U MEPEHOCAT B MpoOUpKU. B onxy npobupky npuimsaiot 1 mi 1€
1M1 10%-HoTO pacTBOpa kapboHara HaTpus. [[poOupKH cierka HarpeBaroT U OTMEYAIOT 3araxX BhIIEISIONINX

KonTpoabHbIie BOpockl:
1. ITo kakoMy MeXaHHU3MY MTPOTEKAET 00pa30BaHUE THIPOCYIH(PUTHOTO MPOU3BOAHOTO areToHa? HamummmTe ¢
2. Bce nn anpaeruabl 1 KeTOHBI 00pa3yroT THIPOCYIb(uTHBIE Tpou3BoaHbIe? OTBET MOSCHUTE.

3. YTo mpouCXOaUT C TUAPOCYIbGUTHBIM TPOU3BOAHBIM IIPU HArPEBAHUU C PACTBOPAMU COJISTHOM KUCIIOTHI
oOHapyxuBaeTcs B nmapax? Hanmumure ypaBHEHUST TPOTEKAIOIINX MTPU ITOM PEAKIIHM.

4. Kak MOXHO HMCIIOJIb30BATh PEAKLUIO C TUAPOCYIb(MUTOM HATPHs Ui OYMCTKU aJIbJIETUAOB U KETOHOB?
OmnpIt 11. IHoyyenne ¢peHNITHAPA30HA YKCYCHOTO AJIbAerHAA.

MarepuaJjibl: YKCYCHBIN aJIb/IeTH/l, HACHIIIIEHHbIH PACTBOP COJISTHOKUCJIO0T0 (PeHUITHAPA3ZHHA, alleTaT
HATpHS.

K 1M1 HachIIEHHOTO pacTBOpa COJSTHOKUCIOTO (PeHWITHApPa3HHa B MPOOUpKE A00ABIAIOT HEMHOTO KPHUCT
BCTPSIXUBAHUU BHOCAT 1MJI yKCycHOTO anpaerujaa. HaGmonatoT BeinajeHe KpucTauioB GeHWITHAPa3oHa YK

Ypasunenua peaxyuii:
[C6H5-NH-NH3]+Cl- + CH3COONa —C6H5-NH-NH2 + CH3COOH +NaCl
dbeHunTuapazuH
KonTpoabHbIie BOpockl:
1. ITo kakoMy MexaHWU3MY TIpOTEKaeT 0Opa3zoBaHue HEHUITHAPA30HA YKCYCHOTO anbaeruna? [Ipusenure ero

2. BO3MOXKHO JIM MCITOJIb30BaTh pCaKknuro C q)CHI/I.Hl"I/IIIpéBI/IHOM IJId BBLACJIICHUA aJIbJACTUI0B U KCTOHOB M3 Tf
ITOSACHHUTC.

IHosryyeHnne okcMMa aneToHa.

MarepuaJjibl: alleTOH, COJISTHOKHUCJIbII THAPOKCUJIAMUH, KapOoHAT HATPUS (0e3BOIHBIN).

B nipobupke pacTBOpsIOT 1T COMSTHOKHUCIOrO TUAPOKCHIaMUHa B 3MiT BoJbI. [lommyueHHbIH pacTBOp HellTpanu
r 0e3BOHOTO KapOoHaTa HaTpHs, MPHU ITOM BbLAeseTcs okcun yriepoaa ( IV). 3arem mpoOupky oxiaxka
T00aBISIOT K HAXOASIIEMYCsl B HEH pacTBOpY, Ipu BCTpaxuBanuu, 0,7 mi arnierona. Habmonaror pasorpean
rasa v HosiBJieHue OECIIBETHBIX KPUCTAJJIOB OKCHMA alleTOHA, KOTOPbIe MHTCHCUBHO BBIMAJAIOT MIPU OXJIAXKIE
Ypasenenua peaxyuii:

2HO-N+H3 CI-+ Na2CO3 — 2NH20H + 2NaCl + H201 + CO21

KonTpoabHbIie BOpochI:

1. KakoB MexaHu3M peakiuu o0pa3oBaHUs OKCHMa aleToHa?

2. PearupytoT i1 ¢ THAPOKCUIIAMUHOM aJIbJIETUIbI?
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3. Kak MO)XHO 0OBSICHUTH TIOBTOPHOE BBIACIICHHE YITICKUCIIOTO Ta3a MPU NPOBEIECHUH JAHHOTO OTbITa?
OmnpiT 13. O0pa3oBanue ioxodopma U3 aueToHa.
MarepuaJbl: aneroH( pa30aBieHHBIH pacTBOpP), pacTBop ioga, 10%-HbIil pacTBOp I'MApPOKCHIA
HATpHS.
K 1-2 mu pactBopa aneToHa no0aBisitoT 1 MJI pacTBopa iofa M 3aTeM HECKOJIBKO Karlellb pacTBOpa e’
O6pasyeTcst xenThlit ocagok Hogodopma. Hanuimmre ypaBHeHHS peakIuid, MPOTEKAIOIIKX B IIporiecce oopas
KonTpoabHble BOpochI:
1. Bo3moykHO 1t 117151 TIOSTydeHusl HomaogopmMa UCTIONb30BaTh allbICTHIbI?
2. VI3 xakux ajbJIeru0B U KETOHOB HeNb3s MOJIYYHUTh H010(opM yKa3aHHBIM BBIIIE CLIOCOOOM?

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. st ananuna npul. J{ns anannHa npuBecTH (GOpMyIbl CTPYKTYpP B KHCIIOH, HEUTPaJIbHOM U IIETIOYHOM cpe
2. JlaTb onpeAesieHue MOHATHIO KM303JICKTPHYECKAs TOUKaY.
BeCTH (POPMYJIBI CTPYKTYp B KHCIIOW, HEUTPAIBHON M LIEOYHOH cpenax.
2. JlaTb onpeAesieHue MOHATHIO KU303JICKTPHYECKAs TOUKaY.

Tema 13. ukaoankansl (OIIK-2)
Jlekuus.
Knaccudukanus n Homenknarypa. CTpykTypaHas uzomepusi. MeToapl CHHTE3a HACBIIEHHBIX ITUKIOB: U3 Ik
B3aUMOJICHCTBHEM JIMAa30METaHa C aJIkeHaMH, CHHTE3bl Ha OCHOBE MAaJOHOBOTO 3(upa M TUKapOOHOB
I'unpupoBanue u cyxenne nukioB ([lembssHOB). [IpocTpaHCTBEHHOE CTPOCHHE IIMKIOATKAHOB.,

KOH(I)OpMaI_II/II/I IUKJIIOICKCAHa W Cro MPOU3BOAHLIX, 3KBATOPUAJIIBHBIC H AKCHAJIBHBIC CBA3U, T'COMCTPFK
rukIorekcana. OcoOEHHOCTH MPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHUS IUKJIOMPOMAHOBOTO KOJBIIA.
MO0 OaHHBIM TCIUIOT CropaHusd U BsanMonpeBpameHHﬁ HUKJIOB PA3HBIX pasMCpoOB, €€ aHAJIM3 HAa OCHOBC IIj
HaIPSOKCHUN.

IIpakTH4eckoe 3aHATHE.
XUMHYECKHE CBOMCTBA ITUKIIOOyTaHa, IMKIIOTICHTaHa U ITuKIorekcana. OcoObie cBoiicTBa mukionponana. Of
LMKJIaX U MAaKpOLMKJIaX. TpaHCaAaHHYIISIPHBIEC PEAKIIUH.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. IlpuBecTH SHEPreTUYECKYIO AMarpaMMy KOH(OPMAIIMOHHBIX EPEX0A0B IIMKJIOTEKCaHA.
2. 3aBUCHUMOCTh XUMHUYECKHX CBOMCTB LIMKJIOATIKaHa OT pa3MepoB ukia. [Ipumeps! peakiuii

Tema 14. ApomaTtuueckue yriieBoaopoabl (0en3oJ1 u ero romosoru). (OIIK-2)

Jlekumus.
ben3zoi 1 ero romosioru, HOMEHKIIaTypa, u3oMepus. MICTOUHUKHM apoMaTn 4eCKUX yIIIEBOAOPOIOB. DIEKTPOE
XUMHUYECKUE CBOMCTBA OEH30J1a: OTHOCUTEIbHASI YCTOMYMBOCTh K OKUCIICHHUIO, CKJIOHHOCTh K PEaKIUAM 3a:
u cropaHusi OeHzosa, ero oOpa3oBaHMs B PeakUUU AUCIPONOPLHUOHUPOBAHUS LHMKIOI€KCEHAa U IMKIOTEK(
3eMHCKOT0), U30MepHU3allis Jbl0apoBCKoro OeH3ona. Pu3nyeckue CBOWCTBA U OCHOBHBIE CHEKTPAJIbHBI
romoJioros. ['mapupoBanue 6eH3051a, BOCCTAHOBJICHHE HaTPUEM B KUAKOM aMMHake 10 quruapoodensona (bej
Peakuuu apomatudeckoro 31eKTpouIbHOTO 3aMellleHusi: Cylb(GUpoBaHUe, HUTPOBAHKE, TaJOTeHUPOBAHU
3HayeHHe ITUX peakuui Ajs nepepaboTKU apOMaTHYECKUX YITIEBOAOPOAOB, MpEACTaBlIeHHE 00 MX Mexa
00OCHOBAaHUHU. T- U G-KOMIUIEKCHI, MEHTAJAUCHUIIbHAS T-3JEKTPOHHAs CHUCTeMa, ee HecBsA3bIBaomas M
AJIEKTPOHHOM TJIOTHOCTH. BriusHue 3amectureneiil B 06H30IbHOM KOJIBIIE HA M30MEPHBIN COCTaB MPOITYKTOB -
CriocoOblI Mony4eHus ¢ UCIOIb30BaHUEM PeakLnii alKWINPOBAHUS U allJIMPOBaHus OeH301a, peakuus Brop
Peakuuu »nekTpoQuIIbHOTO 3amellleHuss B OEH30JIbHOM KOJbIIE U OCOOCHHOCTH OpUEHTAllMM B 3TH
MOJIMATKUHOEH30/I0B, 00pa3oBaHUE CTAOMJIBHBIX apeHOHUEBHIX MOHOB. Jle3ankuiupoBaHue, TUCIPOI
ankwiOeH3050B. Peakiny paaukaibHOTO 3aMelleHrs B OOKOBOM 11enu, OeH3UIbHAs TT- 3JIEKTPOHHAs CHUCTeMa

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHoe 3aHsiTHE.
[{uknoankanbl ApoMaTHYECKUE YIIIEBOAOPOABI (OEH30I U €r0 TOMOJIOTH).
OnpIT 22. [Tosyvyenne 0eH30/1a U3 0€H30MHONH KUCJIOTHI
PeakTnBbI: O€H30lHASI KHCJI0TA, HATPOHHAS U3BECTH (CBEKENMPOKAJIEHHAS).
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B dapdoposoii cTynke TiareapbHO pacTUparOT cMech 1,5 T O€H30MHON KUCIOTHI ¢ 3 T HATPOHHOUN M3BECTY
MPOOUPKY, MPOOUPKY 3aKPBIBAIOT MIPOOKOH ¢ M30THYTON ra300TBOJHONM TPYOKOH M 3aKPETUISIOT B IITATHBE (
ra300TBOJHON TPYOKH OIyCKAarOT B MPOOHPKY-NPHUEMHUK, TOMEIIEHHYIO B CTaKaH C JiensHoi Bomoi. Ilman
MPOTPEBAIOT BCIO MPOOUPKY, a 3aT€M CHJIBHO HArpeBaloT Ty YacTh, KOTOpas 3arloJIHEHA PEAKIIMOHHOH CM
oOpazyromuiicst 0eH3071 coOupaercs: B NpUEMHUKE, OOHAPY>KUBACTCS 110 XapaKTEpPHOMY 3ariaxy.

[Tony4yeHHBIM OEH30JI0M CMa4MBAIOT CTEKISHHYIO MAJOYKy M MOAHOCAT €€ K IamMeHu ropenku. Habmo
IIJIJAMEHEM.

KonTpoabHbIie BOnpochI:

1. Tlouemy B ombITe MOMy4YeHUs: O€H30/1a U3 OEH30MHON KHCIOTHI MPOOUPKY C PEAKITMOHHOW CMECHIO 3aKpeTL
ra300TBOAHOM TPyOKO#?

2. ITouemy OeH301 cropaeT Ha BO3AyXe CHIIBHO KOMTSIIMM IUIaMeHeM? Hanummre ypaBHEHHE peaKIuu ropet

OnpIT 23. OTHOIIEHHE OEH30J1a M TOJIY0J1a K OKHCIUTEISIM

PeakTuBbl: 0eH3011, TONY0]d, S %-HbIli pacTBOpP NMepMaHraHara kajaus, 10 %-Hblii pacTBOp cepHOMH

KHCJIOTHI.

B kaxnayto u3 1Byx npoOupok HayiuBaioT 1o 1 mi 5%-Horo pactBopa nepmanranara kanus u no 1 mu 10%-u
B OJHY NpoOHpKy mobasistor 1 mur OeHzona, B apyryio — 1 mi Tomyona. IIpoOupku 3akpbIBatoT mpod
XOJIOAMJILHUKAMHU, HAarpeBaroT Ha BOJASHON OaHe. B mpoOupke ¢ TomyosnoM HaOMIONAloT 0OecIBEUMBaHHE

npobupke ¢ 6eH30J10M U3MEHEHUI HE TIPOUCXO/IUT.

KonTpoabHble BOpochI:

1. IToueMy GeH30:1 U TOJIyOJI HE OAUHAKOBO OTHOCATCS K OKMCIMTENIO (IepMaHraHary Kaiaus) ?

2. B Kakux yCIOBHIX MOKHO OKHCIIUTH O€H301?

OnbIT 24. bpomupoBanue 6eH3oua (Tara!l)

PeakTuBbi: 0eH30J1, pacTBOp 0poMa B YeThIPEXXI0pHcTOM yriiepoae (1:5), :kesie3HbIe ONUJIKH.

B kaxmyro u3 nByX MpoOMpOK HajmBaroT Mo 1 mur 6eH3ona u 1mo 1 My pacTBopa OpoMa B YETHIPEXXIIOPHCT
N00aBIAIOT HEMHOTO (HAa KOHYMKE IIMIaTesisa) >KeJIe3HbIX ommiok. O0e MpoOMpKH 3aKpBIBAIOT MPOOK:
XOJIOAMJIFHIUKAMH W HarpeBaroT Ha TEMUION BOASHON OaHe. B mpoOupke C jKele3HBIMHU ONMIKAMH HAOIIO;
cmecr. K cBOOOTHBIM KOHIIAM BO3YIIHBIX XOJOAMIFHIKOB TIOAHOCSIT CMOYEHHBIE BOION CHHUE JIAKMYCOBBI(
HaOJIIOAl0T U3MEHEHWE IBeTa WHAuKaTtopa (dyeM oHO BbI3BaHO?). Ilo pesynpraram HaOMIOACHUUN IenaroT
MIPOUCXOAUT OpOMHUpOBaHKE OEH30IA.

Ypasuenue peaxkyuu:
KoHTpoJsbHbIE BONPOCHI:

1. IIpoucxoaut nu GpomMupoBaHHe OEH3071a B JAaHHBIX YCJIOBUSAX B OTCYTCTBHMHU Karanusaropa? Kakue ka1
YCKOPSITh 3Ty peakuuto?

2. [lpuBeauTe MEXaHNU3M peaKluu OPOMUPOBaHUS OEH30JI1a B IPUCYTCTBUH JKeJle3a U Hoaa, Ha3BaHUE U 0003t
OnpIT 25. BpomupoBanue ToJyosa (Tsira!l)
PeakTuBbI: TOJIY0J1, pacTBOP OpoMa B YeThIpEXXaopucToM yriepone (1:5), xxene3Hbie ONMUIKH.

OnbIT MO OPOMUPOBAHHIO TOIYOJIa TIPOBOAT TAKXKE, KAK U OMBIT 10 OpOMHpOBaHUIO OeH3oma (cM. om. 3),
BHOCAT Todyoid. OmHaKko, B 3TOM ciiydae OpOMHpOBAaHHE TPOHMCXOAUT B 00emx mpoOupkax. B mpucyTc
apoMaTH4YECKOMY sipy, Oe3 KaTalu3aTopa py HarpeBaHUK TaJIOTEH BCTYIAET B OOKOBYIO IICTIh:

KoHTpoJibHbIEe BONPOCHI U 321aHUA:

1. ITo kakoMy MeXaHU3MY OpPOMHUPYETCS TOJIYOJ B OOKOBYIO IIETh M TI0O KAaKOMY — B apomarudeckoe sapo? Ipr
2. O6T>$ICHI/ITC C TOYKHU 3PpCHUA CTATUUCCKOIO U IMHAMHWYCCKOI'O IMOAXO0J0B OPUCHTUPYIOIICC BIIMAHUC MCTHUJIb
3. Hanumure ypaBHEeHUE peakinu OpoMUpOBaHUS 3TUII0EH301a ITPU HarpeBaHuu O6e3 Karaau3aropa.

Omnbit 26. [Tonyuyenue (1,2-1uopomM3ITIII)0eH30/1a OPOMUPOBaAHUEM CTHPOJA (TAral)

PeakTuBbi: cTupoJ, 3-5 %-Hbli pacTBOp OpoMa B JIAAHON YKCYCHOM KUCJIOTE.

B npoOupky ¢ 5 - 6 kamisiMu cTUposia J0OABIISIOT MO KaIUIAM IPU BCTPSIXMBAHUM PACTBOP OpoMa B JIEIISTH(
c1ab0-KENTON OKpACKH, 3aTeM MPUITHBAIOT TBOMHON 00BHEM XOJIOAHON BOIBI U Yepe3 HEKOTOPOe Bpems HaOI
KOTOPBIH MOXKHO OT()UIBTPOBATh Ha MaJeHbKOW BOpOHKE broxHepa.

B ycnoBusix omnbita OpoMupoOBaHHE MPOTEKAET UCKITIOYUTEIHHO 110 JBOMHON CBSI3U B OOKOBOH IIEITH.
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[Tpumenenue pacTBopa Opoma B YKCYCHOW KHCIIOTE 00JerdaeT BbIIEICHUE HEPACTBOPUMOTO B BOJIE MPOAYK
KHCJIOTa PACTBOPSIETCS B BOAE.
KonTpoabHble BOpochI:
1. [IpuBenure mexaunusm (AE) OGpomupoBanus cTupoda.
2. Kakoe coeaunenue OyaeT jerde OpoMUpoBaThCsl B YCIOBUSAX JAHHOTO OIBITA: @) CTUPOI, 0) STHIIEH, B) TET
OnpiT 27. CpaBHeHHE MOABUKHOCTH IaJIOT€HA B APOMATHYECKHMX COeIMHEHUSIX
PeakTuBbI: XJ10pOEH30/1, OpoMOeH30J1, XJopucThIii OeH3mia, (1,2- nuopomMdITHI)OeH301, 10 %-HbIil
pacTBOp ruapokcuaa Hatpus, 20 %- HbIH pacTBOpP a30THON KHCJIOTHI, 1 %-HbIi BOAHBIH pacTBOp
HHUTpaTa cepedpa, 4 %-Hblil pACTBOP HUTPaTa cepedpa B ITaHOJIE.
OnBIT TPOBOAAT C KKIBIM W3 TaJIOTCHIPOU3BOAHBIX: XJIOPOCH30JIOM, OPOMOCH30JIOM, XJIOPUCTHIA OCH3HII
OJTHOW U TOM K€ CIEAYIOIIEH METOIUKE.

B npo6upky momeniator 0,5 mi (T) rajgoreHOmMpOU3BOAHOTO, MO0ABISIOT 2-3 MJI AUCTWIIMPOBAHHOW BO]
OTCTaWBaHUs CMECHU BOJHBIN CJI0M ciuBaroT. [IpoMbITOE rasoreHonporu3BOAHOE AeNAT Ha ABe yacTu. K mey
pacTBopa ruApOKCUAA HATPUs U HArpeBaloT (MPU BCTPSIXUBAHUM) O KUIEHUS. 3aT€M CMECh OXJIaXAaI0T, MO
U 7100aBISAIOT HECKOJIbKO Kamenb 1 %-HOro BOAHOIO pacTBopa HHUTpaTra cepebpa. HalmiomaroT: B Kaku
oOpa3zoBaHMEM rajoreHua cepeopa.

Ko BTOpOI#t YacT MPOMBITOTO TaIOreHIPOU3BOAHOTO apOMAaTHYECKOTO yIiieBoiopoia 1o0aBistoT 1-2 M 4 &
cepeOpa U HarpeBaroT 10 KuneHus. OTMEUYaloT: B Cllydae KaKuX rajoreHIPOU3BOIHBIX BbINANalOT OCAIKU
oOpasyrolerocs ocajika rajJoreHujia cepedpa 3aBUCHUT OT MOJBUKHOCTH raJIoreHa B UCCIIEAYEMOM apoMaTuy
Ypasuenua peaxyuii:
R—-Hal + NaOH ® R-OH + NaHal
NaHal + AgNO3 ® AgHal + NaNO3
wim R — Hal + AgNO3 (cnimproBoii p-p) ® AgHal + RONO2

R — apomaruyeckuil yriueBogopOogHbIA paguKall.
B ycnoBusix onbita Xj0pO6eH3071 U OpoMOEH30J1 HE OTIIEIUISIOT rajoreH HU MOA JeHCTBHEM MIENOUH, HH TIC
HUTpaTa cepedpa.
XJIOPUCTBIA OeH3m U (1,2- THOPOMATHIT)OEH30JT JIETKO OTHICTUISIOT TAJIOTEH O IEHCTBUEM 000HMX PeareHTo
Hanmummre ypaBHeHHs peakuuii B3aUMOAEUCTBUS xyopucTtoro Oensmna u (1,2- nuOpomsTuin)deH3ona ¢ T
pacTBOpOM HUTpaTa cepedpa.
KonTpoabHbIie BOpockl:
1. [Touemy B yCJIOBUSIX TaHHOTO OTBITA TAJIOTEH JIETKO OTHICTUISETCS OT XJIOPUCTOrO OEH3MIIA U HE OTILEIUISIe

2. Ilo xakoMy MEXaHHW3My OTILEIUISIOTCS TaJOreHbl OT Xjopuctoro OeHsmwia u (1,2- nuOpoMaTHIT)OEH30)
IIpuBenuTe cxemy 3TOro MEXaHU3Ma.

OnpiT 28. HutpoBanue 0en3oJa (Tsara!l)

PeakTuBbI: 0€H30/1, KOHIEHTPHMPOBAaHHAasl a30THasi Kucjaora (r = 1,4 r/cm3), KOHIEHTPUPOBaHHAS
cepHas kucjaora (r = 1,84 r/cm3).

B konbe o6bpémom 50 mi cmemmBaioT 1,5 MJI KOHLIEHTPUPOBAHHOM a30THOW KHUCIOTHI M 2,0 MJI KOHIIGE
OXJIAXJAIOT MOJIyYEHHYIO0 HUTPYIOLIYIO CMECh XOJOJHOW BOMOM. 3aT€M K HUTPYIOUIEH CMECH NpHU NepeMe:
npubasisiior 1 mut 6ensona. Konby 3akpbiBaloT IpoOKoii ¢ BO3AYIIHBIM XOJOAMIBHIUKOM M HarpeBaroT Ha BC
0C B Ttedenue 10-15 MuUHYT npu nEepUOANYECKOM BCTpAXUBaHUU. [lociie 3TOro peakimOHHYI0 CMECH OXJIaX
nensHON BOAbI. M30BITOK MHUHEPAJbHBIX KUCIIOT PAacTBOPSETCS B BOJE, a HUTPOOCH30JI OCEJAeT Ha JIHO C
KEJITOBATOTO MacJia, NaXHYIIEro TOPbKUM MUHJIAIEM.

Konmponwnuie gonpocwi:

1. Kakyo posb Ipyu HUTPOBaHUM BBIIIOJHAET CEpHAas KucaoTa?

2. IlpuBenute MeXaHU3M pPEaKIIMM HUTPOBaHUs OEH30I1a.

3. IIpennonoxute, Kakue MPOAYKTHI MOITy4arcs P HUTPOBAHUU TOJIYO0JIa B ONMCAHHBIX BhIlIE yciaoBusax? O
OnbIT 29. HuTpoBanne HUTpoOeH30J1a (TAral)

PeakTuBbl: HHUTPOOEH30JI, KOHLIEHTPHpPOBaHHasi a30THasg kucaora (r = 1,5 r1/em3),
KOHIIEHTPUPOBaHHas cepHas kucjaora (r = 1,84 r/cm3), 3TH10BBIH CIHPT.
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B konbe o6bpémom 50 mi cmemmBaioT 1,0 M KOHLIEHTPUPOBAHHON a30THOW KHUCIOTHI M 1,5 MIJI KOHILIGE
N00aBISIOT MpH BCTpAXUBaHUU 1 mMi HUTpoOeH3ona. KonOy 3akphiBaloT MPOOKOH € BO3IYLIHBIM XOJIOIUI
BOJSHON OaHe B TeUeHHE 15 MHUHYT IPU YaCTOM BCTPSIXUBAHHUU. 3aTe€M KOJOY OXJIQXKIAIOT IO KOMHATHOM Ti
peaKIMy B CTaKaH ¢ 25 MJI JIesHOM BoAbl. JIMHUTPOOEH3011 OceaeT B BUAE TSKEIOrO Maclia; ¢ HEro CIUBal
paza xononHo# Bomoii. [IpoaykT peakuuu 3aTBepAECBacT B BUAC MACISHUCTON JENEMIKH, €T0 OT(QHIBTPOBE
BOJIOW Ha (WIBTPE M NEPEKPHCTAUIN30BBIBAIOT U3 ATaHoMA. [lomydaroT moutn OeclBETHBIH MeTa-IHHUTPC
BO3/yX€ IOJ] TSATOM U onpeaenstoT Temneparypy miasiaeHus (90 0C).

KonTpoabHble BOpochI:

1. [Touemy HUTPOOEH30JI HUTPYIOT CMECHIO IBIMSIICH a30THON KUCJIOTHI U KOHIIEHTPUPOBAHHON CEPHOM KHUC)
2. [Toyemy npu HUTPOBAHUK HUTPOOECH30IIA CIEAYET MOJACPKUBATh O0JIee BBICOKYIO TEMIIEPATypy, YeM MPH

3. OObsICHUTE C TOYKH 3PEHHsI CTAaTUYECKOTO U JTWHAMUYECKOTO IMOIXOJ0B, OYEMY MPU HUTPOBAHUU HUT
TOJILKO METa-U30Mep.

OmnpiT 30. Cyab¢pupoBanue 0eH30J1a U €10 TOMOJIOTOB
PeakTuBbI: 0€H30J1, TOIY0J1, KCHJI10JI, KOHIIEHTPHPOBaHHAas cepHast kucJjora (r = 1,84 r/ecm3).

CynbsupoBanue 6eH301a, TOIyoJIa U KCHIIOJIA MPOBOJIAT MapajuiesibHO. B ogHy nmpooupky HanmuBaroT 1 mut O«
TpeThio — 1 M1 Kcuona (mpooupku cyxue!). 3atemM B KaxIyto mpooupky no0asisitor mo 4 mur H2SO4(koH).
XOJIOAWJIBHUKAMU M HAarpeBaroT 15 MUHYT Ha KUIISAIIEH BOASHON OaHe, 4acTo BCTpsAXUBas cMech. [Ipu BeTps
KHCIIOTOM 3MYJILCUH U NMOCTENEHHO pacTBOpsitoTcs. Uem ObIcTpee cynbdupyercs yIieBoa0po, TeM ObICcTpee
OTMmeuaroT pa3inyue B CKOPOCTSIX Cylb(pupoBaHUs OeH3ousa, Tolyojda U Kcuiona. HarpeBanue mpekpariie
peakLMOHHAasi CMECh IIEpPECTaHEeT pacciauBaThbes. Bece mpoObupku 0XJIakJaloT U BBUIMBAIOT UX COAECPKHUMOE E
BojioH (20-25 mir); OTMEUAIOT, B KAKOM CTaKaHUYMKE HETPOPEarnpoBaBIIETO UCXOAHOTO BEIIECTBA BBIICIHIIOC
TPEX YIIIEBOIOPOIOB CyNb(hUpyeTCs JIeT4Ue BCETO, a KaKo! TpyIHee.

Hanumure ypaBHeHus peakiuii cyabhupoBaHusi opTo-, METa- U Mapa-KCUIIOIOB, a TakKe OeH3oa.
KonTpoabHbIie BOpockl:

1. ITo xakuM mpU3HAKAM MOKHO CYJIUTh O CKOPOCTH MPOTEKAHUS PeaKuy cyab(rupoBaHus OEH305a U €ro Tor
2. O0bsicHUTE, KaK aJIKWJIBHBIE PaIUKaIbl BIUSIIOT HA CKOPOCTbH CY/Ib()UPOBAaHMS B apOMAaTHIYECKOM KOJblie?
3. PaccmoTrpuTe MexaHu3M Cylnb(hUPOBAHUS M- KCHIIOJIA.

4. Ilpeanoxure cnocoO BRIICIECHUS U3 PEAaKIIMOHHON CMECH MPOIYKTOB CyIb(QHpOBaHUs OEH3071a U €r0 TOMO

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
3agaHus AJ151 CAMOCTOATEIbHOM PadoThI
1. OcymecTtBute npeBpaiieHus. HazoBure Bce coeIuHEHUS.

H2SO4 HNO3 CI2 H20 (map) Br2
benzon —- A —- b - B - T — ]
(H2S04) (FeCI3) (H2S0O4) Fe

2. OObsICHUTE pEe3yNbTaThl PEaKIHH:

NaOH
M- XJIOPTOTYOJT —  1n-kpe3on (50%) +M-kpezon (50%)
(H20, 340°C)

Tema 15. T'asioreno-, cyjib¢o- 1 HUTPONPOU3BOAHBIE OeH30bHOTO0 psaga (OIIK-2)
Jlexknus.
Apomarudeckre rajoreHonpou3Boanbie. CriocoOb! moyueHus. ['anoreHupoBaHue apoOMaTHYECKUX YIIIEBO]
Peaxium, 3arparuBaromue cBsi3b yriepoa-raiored. OcoOeHHOCTH MPOTEKaHUsI PEAKIUNA HYKJICO(PHILHOTO
NpeCTaBICHUs 00 UX MEXaHU3ME, KaTallu3, BIUSHUE 3aMecTuTeNell. Peakuuun anekTpoduiabHOTO 3aMeleH
Me30MepHOM 3¢ dekrax 3amecTtuteneil B apomMaTHueckoM psny. O(QeKTl aToOMOB TraJoreHOB KakK 3aM
MOy YeHHE U 0COOEHHOCTH XMMHUECKHUX CBOMCTB. XIIOPMETUIMPOBAHUE apOMATUYECKUX COCTUHEHUH (
OCH30TPUXJIOPU: TONyYEHHE XJIOPUPOBAHUEM TONyoJa, TUAPONau3. [lyTH HCHONb30BaHUS raIOTeHOIIPOU3B(
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Apomaruueckue cynbhokuciorsl. CynbpupoBanue O€H301a U €r0 TOMOJIOTOB B SIIPO CEPHON KUCIOTOM U OK
oOpa3zoBaHus cyabQOHOB. Peakuuu Cynb()OKUCIOT ¢ ydacTHEM CyIb(Orpymibl: 0Opa3oBaHUE COJEH, XJIC
6enzoncynbhoauxiopamuaa (auxaopamuna b). Peakiuu 3amernenust cyiabQOrpymnmbl: THAPOIU3, IEIOYH:!
CyNb(OKHUCIOT ¢ IUAHUJAMH (CHHTE3 HHUTPWIOB M KapOOHOBBIX KHCIOT). Peakuum OeH30mbHOTO sapa
cynspupoBanue. Cynphorpyrnmna kak MeTa-OpueHTaHT. [I[puMeHeHne apoMaTn4eckux Cyab(OKHCIIOT.

IIpakTH4Yeckoe 3aHATHE.
Hutpocoeaunenus apomaruueckoro psiga. Homenknarypa u knaccudukanus. HurpoBanue 6eH3oma v ero nf
YcioBusi HUT-pOBaHUS TOYOJIa B sIAPO M B OOKOBYIO 1enb. HuTpoBanue guHoma, XjaopOeH301a, HUTPOOESH30J
aMHUHOB 4epe3 cou qua3zoHus. OpueHTalus HUTPOrpy bl U CTpoeHHe HUTpoOeH3o0ma. Peakiun anexrpodus
3aMelleHus. BimsHue HUTPOrpyIbl B OPTO- U Mapa- MOJIOKESHUAX Ha PEaKIIMOH-HYIO CIIOCOOHOCTh aToMa I¢
apOMaTHYECKUX HUTPOCOCIMHEHUI.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus AJ1s1 CAMOCTOATEIbHOM PadoThl
1.. OcymecTtBute nipeBpaiieHus. HazoBure Bce coeTuHEHNUS:

Br2 CI2 KCN H20 CH3O0H
tonyor - A —- b —- B —= T — [
(FeBr3) (cBeT) (H+t°C) (H+)
2. OOBSICHUTE OTCYTCTBHE B3aUMOJICHCTBUS:
NaNH?2
2-6poM-3-MeTHi-1-MeToKkcuOeH301  —  He pearupyer
( NH3, x.)

Tema 16. 'uapoxcunpounsBoanbie 6eH301bHOTO0 psiga (OIIK-2)
Jlekumus.

®enon u ero romonoru. Homenknarypa. CriocoObl BBeIEHHUSI THAPOKCUIBLHOM TPYIIIBI B apOMaTHYECKOE
CYJIb(POKHUCIIOT, THAPOIN3 TaJIOT€HONPOU3BOIHBIX, 3aMEHA aMUHOTPYIIIBI HAa THAPOKCUIT Yepe3 COJIU TUa30
¢denoma (Ceprees, Yapuc). XuMuueckue cBorcTBa. [I[puunHbI MOBBIIIEHHON KUCIOTHOCTH ()EHOJIOB 10 CpaB
BIusiHUE 3amectutesneii. Obpa3oBanue (PEHOIATOB, MPOCTHIX U CIOXKHBIX d(GupoB. Peakiuu 3mekTpoduabH:
cynbhupoBaHUE, HUTpOBaHue, ankuaupoBanue. [leperpynmuposka (dpuca) cinoxHbIX 3UPOB PEHOIOB Ka
Konnencamust dbenonoB ¢ dopmanpaeruaom, GeHoadopMaibIeTuaHbie CMONIBL. Peakimu 3meKTporiibHOT
(beHonoB U (HEeHONMATOB KaK apOMaTHUYECKUX COETMHEHUI C MOBBIIICHHON PEaKIIMOHHOM CIIOCOOHOCTHIO: Ka
a30CoYeTaHWe, BBEACHHUE aIliIbHOW rpymmbl ( peakmuu [arTrepmana, Xema, Pailimepa-Tumana, Buibcm
okucieHnue (enonoB. CtaOuinbHBIC (PEHOKCHIBHBIC pamukaibl. DEHOIbHBIE CTAOMIM3ATOPHI TOJIUMEPHB
MCIIOJIb30BaHMS 3aMEIICHHBIX (DEHOIIOB.

IIpakTnyeckoe 3ansATHE.
MHoroaromusie ¢peHonbl. [Tupokarexut U THAPOXUHOH: CIIOCOOBI MOTyYSHHsI, BOCCTAHOBHTEIbHbBIE CBOMCTB:
[Muknnueckue 3¢pupsl MUpOKaTexXuHA. [ MIPOXUHOH U IpyTrue (PEeHOIbI KaK MPOsBUTENH (PoTorpa-pudeckux v
MPUPOAHBIX COSAMHEHMSX - TPOU3BOIHBIX MMUPOKaTeXuHa. Pe30puuH: nonydeHue, peakiuu, XapakTepHble 11
JTUTUAPOPE3OPIIMHA.
Apomarudeckue cnupTsl. CHHTE3 OEH3MI0BOTO U 3-(he€HUIITUIOBOTO CIMPTOB. CBOWCTBA U IPUMEHEHHE.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. OneHuTe B3aMHOE BIUSTHHE aTOMOB C YU€TOM JIEKTPOHHBIX 3(h(hEKTOB 3aMECTUTENICH Ha KUCIOTHBIE CBOI
COCZMHEHUS B MOPsKE YOBIBAHUS KUCIOTHBIX CBOMCTB:

a) CH2Br - COOH; CH2ClI - (CH2)2 - COOH; CH2Cl - COOH;
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6) CH3 - -OH; O2N- - OH; - OH.

2. Hanummre ¢popMyibl CTPOSHHS IPOMEXYTOYHBIX M KOHEUHBIX POIYKTOB B CIEAYIOLICH cxeme:

CH3Cl Br2 Na, BrCH(CH3)2 [O] 2CH30H CH20H-CH20H
OeH301 A B C D E J
AICI3 (FeBr3) (H+)

Tema 17. Anbaeruabl, KeTOHbI, KUCJOTHI psiia 0en3osa. XuHonsbl (OIIK-2)
Jlekumus.
[Tonyuenue OeHszanbieruna U3 Toyoda M OeHzanbxyiopuga. CHHTE3 KETOHOB allMJIMPOBAHUEM apoMaTuy
Opunens - Kpadrea). Peaknun apomMaTHdecKux ajibIerHJI0B M KETOHOB, 0o0mue ¢ anupaTHICCKUMH ajl
Kannawurmapo. bensonnoast konnencanus. Peakius [lepkuna. Peakuum 3nexTpo@riibHOTO 3aMENIeHHs B apo
AnerodenoH, 6en3odeHon. bensun, 6eH3MI0Bast MeperpynmupoBKa. XaaKOHBI.

[Tomyuenue opro- U mapa- 6eH30XMHOHOB. CBOICTBA: MOITY4YEHHE MOHO- M AHMOKCUMOB, IPUCOEAMHEHUE X
aHruapuia, peakuus ¢ gueHamu. ComocraBieHUE CBOMCTB XWHOHOB M O, - HEMpenelbHbIX KETOHOB. XUl
nepenocom 3apsiaa ( KI13). Cemuxunonsl. [lonstre 006 noH- paaukaax.

KapOonoBeie kucnorsl. CriocoObl monydeHus. KUCIOTHOCTb, €e CBA3b C DICKTPOHHBIM CTPOEHHEM Kaf
3aBUCUMOCTDB OT XapaKTCpa U IMOJIOKCHUA 3aMECTUTEIIEH B 66H30HBHOM AApe. Ilousatusa o KOPPCIAIUOHHBI
KaK KOJIIMYECTBEHHAs] XapaKTepUCTHKA 3amecTureneil. Peaknum 3amenieHuss B OCH30JILHOM KOJNbIE. XJ
peaknoHHAas CIOCOOHOCTH MPU B3aMMOIECTBHUH C HYKJIeO(UIaMH, UCIIOIB30BAaHUE B KAYECTBE peareHTa OcH

IIpakTH4Yeckoe 3aHATHE.

JlukapOoHOBbIe KUCIOTHI. [lonydeHre oKuciaeHneM apoMaTuyeCcKuX 1 apuiianudaTiieckiux yriieBo10poI0B.
MPOM3BOAHbIE: (TANEBBIA aHTUIPU]L U €TO IPUMEHEHUE U CHHTEe3a aHTPAaxXUHOHA U €r0 MPOU3BOIAHBIX, TPH:
(TamMMUT ¥ €T0 UCTIOb30BAHMS JIJIsI CHHTE3a aMUHOB (peakius ['abpuaiis ) u aHTPaHWIOBON KUCIIOTHI; CII0Y
npuMeHenue. PennenenTsl, miactudukaropsl. Tepedranesas KUcioTa, IUMETHIATEpePTAIAT U €r0 UCTIOIb30

Apomarnyueckue THJIPOKCUKHCIOTHI: TMOJy4eHHe TuapokcuinpoBaHueMm ¢enonsaroB no Konboe-11Imy,
TUIPOKCUOCH30MHBIX KUCIIOT U BIMSIHHE MPUPOAbI KaTHOHA LIEJIOYHOTO METajlla M TeMIlepaTypbl Ha Harmp
MPOCTBIX U CIOXKHBIX 3(UpOB, peakuuu azocodyeranus. CamuiuioBas KUCIOTa, acnupuH, canon. Ilytu n
KHCJIOT ¥ MX IIPOU3BO/IHBIX.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
AHTpaHI/IHOBaH n Hapa-aMHHOGCHBOfIHaSI KHCJIOTBI: MCTO/bI ITOJTYYCHUA, CBOIICTBa U IMyTHU UCIIOJIb30BaHMUH.

Tema 18. ApomaTrnueckne amunbl. /{nazo- u azocoenunenus (OIIK-2)
Jlexknus.

Apomarndeckrne amusbl. Knaccudukarus, Homenkiaarypa. CrocoObl MOydeHusi, OCHOBAaHHBIE Ha pPeakilk
raJIoreH-, TUIPOKCH- U aMHHOIPOU3BOIHBIX ApPOMATUYECKUX YIIIEBOJOPOJOB, PEAKIMH BOCCTAaHOBICHUS
KHUCJIOH M HIENOYHOHM cpene, OCH3MIMHOBAsS M CEMHUIMHOBAsl MEPErpynnupoBKH (3WHUH). DJIEKTPOHHOE
apoMaTHYeCcKuX aMUHOB. CBOMCTBA apOMAaTHYECKIX AMHHOB: B3aUMOJICHCTBHE C 3JEKTPOPUIaMH.

Peakiumn ankunupoBaHUs U CyIb(UPOBAHUS apOMATHUECKUX aMUHOB, CyIb(aHUIOBAs KUCIOTAa U Cylb(ham
apoOMaTU4YeCKUX aMMHOB KaK 3alllUTHAas pakuus AJI JaJbHEHUIIETo NMPOBEIEHUS PEAKIUIl raJoreHupOBaHMs
Ma30THPOBAHUE apoOMaTU4YeCKUX aMHMHOB. OkucieHue. BaxHeiline npeacTaBUTENN apoOMaTHYeCKUX MO
ucnonb3oBanus. CHHTE3 TeTepOLUKINYECKUX COSIMHEHUI U3 OpTO-(heHUIIeHANaMUHa U OPTO-aMUHO(eHoIa

Huazo- u azocoenuHeHMs.J(na3oTupoBaHUEe apoMaTHUYECKUX aMUHOB ( peakuus ['pucca). DnekrpoHHOE
ANEKTPOoMIBHBINA peareHT. BanMonpeBpalieHus: pa3nuuHbIX GOpM Jua3ocoennHeHni. Peakiu comneit qua
a30Ta, M UX MCIIOIB30BAHUE JJIS OTYYEeHUA(DYHKIMOHATIBHBIX TPOU3BOJHBIX APOMATUYECKUX COCTMHEHUH (
Peakiun coneit nua3oHusi, mpoTekaromme 0e3 BbIIENEHUS a3oTa. A30codeTaHHe, OUa30- U a30COCTaB:
IIPOBEJICHUS a30COYETaHUsl OT MPHUPOIBI azococTaBisitonie. CHHTE3, AIEKTPOHHOE CTPOEHUE U CTPYKTYE
Marunopasx U KOHIO KPacHBIM KakK IPEACTAaBUTEIN KPACUTENIEH, UCIIOJIb3YEMBIX B KAYECTBE UHIUKATOPOB.
azocoenuHeHuil. Mcnonp3oBaHue 3TUX peakuuil UIsl CUHTE3a IPOU3BOJHBIX rMApa3uHa U aMuHOB. Conu o1
apOMaTU4YECKUX COCAVHECHUMN.
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IIpakTH4Yeckoe 3aHATHE.
OnpIT 31. OTHOLIEHHE APOMATHYECKUX AJIbAETHA0B U KETOHOB K OKMCJIMTEJISIM

PeakTuBbl: OcH30iHBIN ajbaernj, anerogeHoOH, aMMHAYHbII PacTBOP OKcHaa cepedpa, 2 %o-HbIil
pacTBOp NepMaHraHara Kajams, 10 %-Hblil pacTBOp CepHOM KUCJIO0THI, 3TAHOJI.

31.1. Jleicmeue ammuauno2o pacmeopa okcuoa cepeodpa.

B nBe ymcThie MpOOMPKM HANMMBAIOT MO 1 MJI aMMHAYyHOTO PacTBOpa OKcUaa cepebpa M J100aBISIOT: B
OeH3anbaeruaa, Bo BTopyto — 1-2 karum anetopenona. Obe npoOHpKU HAarpeBaroT Ha BOASHOM OaHe mpH Te
o0Opa3oBaHHe «CepeOPSHOTO 3epKaia» B MPoOUpKe ¢ OEH3aMbACTHAOM. ALIETOQEHOH B ATHX YCIOBHIX HE OKF
31.2. Jleiicmeue 800HO20 pacmeopa nepmaHeaHama Kaaus.

B npobupxke cmemmBaioT 1-2 xarmmm OeH3aibaeruaa ¢ 2-3 Ml pacTBopa rnepMaHraHara Kaiaus. PeakiimoHHyo
Ha BOJASIHOM OaHe 10 MCUEe3HOBEHUS 3armaxa OeH3aIberuaa, MOCie Yero 100aBIsIoT HECKOIbKO Kareib 3THII(
MCUE3aeT) U TOpSYUi pacTBOp (QUIBTPYIOT 4Yepe3 MalleHbKUH ckiaauarbiii ¢uisTp. becuseTHblil GuiasTp
KHCIIOTOW ¥ HAOMIOMAIOT BBIICTICHUE KPUCTAIIIOB OCH30MHOW KUCIIOTHI, XOPOIIIO PACTBOPUMOM B IIENOYaX U
B XOJIOJHOM BOJIE.

Ypasnenua peaxyuii:

KonTpoJsibHbIe BOnpockI:

C xakoli 1enplo Mociie HarpeBaHusl OeH3alblernja ¢ pacTBOPOM MEepPMaHTaHaTa Kajus Ha BOASHOW OaHe B
STWIOBBIN cniupT? Hanumnre ypaBHEHUE pEaKIIHH.

[Touemy QUIABTPYIOT ropsiunii, a He OXJIaXAEHHBIN pacTBop? Kakoii mpoaykt ocraércs Ha puibTpe?
Kak MOXHO 00BACHUTH JIETKYI0 OKUCIIAEMOCTb OEH3aJIbAEr /1A 10 CPAaBHEHHUIO C aneTopeHoOHOM?
OmnbIT 32. Peakuus anerodgeHoHa ¢ 2,4- TMHUTPO(PEeHWITHAPAZHHOM.

PeakTuBbl: anerodpenon, 2,4- AUHUTPOEHMITHAPA3ZHH, (AJOBUT, PadOTaATh OCTOPOAKHO!),
KOHIEHTPHPOBAHHAS CEPHAs KHCJI0TA, STHIOBBIN CIIUPT.

ToroBsiT pactBOop 2,4- muHuTpodeHMITHApa3uHa B cepHoil kuciote. s atoro xk 0,4 v 2,4- aquHUTpOd
KOHILIEHTPUPOBAHHOW CEPHOM KHCIOTHI U OCTOPOXKHO MPHU NEPEMENTUBAHIH U OXJIAKICHUH IMOCTENEHHO A00a

B xonbouke émxocthro 50 mu pactBopsror 0,5 Mi aretopeHoHa B 5 MII ITWJIOBOTO CHUPTa W TIPW
TUHUTPOPEHMWITHIpA3UHA B CEpHOU KucioTe. Komby 3akphiBaroT mpoOKoit ¢ 00paTHBIM XOJOIUILHUKOM H Hi
HaOmonaT 00pa3oBaHue ocaaka 2,4- TMHUTPOGEHUITHIPA30HA alleTOPEHOHA.

3aua}me: HallMIIUTEe YPaBHECHUEC PEaKIINN 06pa30BaHI/IH 2,4- Z[I/IHI/ITPO(I)CHI/IJIFI/I)IPaZSOHa aIIeTO(l)eHOHa
B IPpUCYTCTBUU cepnoﬁ KHCJO0THI H 00bSICHHTE €€ MeXaHHU3M.

OnbIT 33. B3anMonaeiicTBre 0eH3aJabAeruaa ¢ AaHUJINHOM
PeakTuBbl: 0eH3a/IbJAerua, AaHUWJINH, 3TAHOJI.

B npoGupke cmemmuBaiot npu BerpsxuBanuu 0,5 miu anuwnuHa ¢ 0,5 mur 6eH3anbaeruga U 100aBnsioT 1-2 ke
BBIICJIEHUEM TETLIA.

3aua}me: PACCMOTPUTE MEXAaHU3M 06pa30B3HI/Iﬂ OeH3aJIbaHUJIMHA.

OmnbiT 34. BpomupoBaHnue apoMaTH4eCKUX KHCJIOT

PeakTuBBI: HACBILICEHHbIC BOJAHbIC PACTBOPbl OCH30HHON, KOPMYHOM W CAJMLIHWJIOBON KHCJIOT,
OpoMHasi BOa.

B Tpu npobupku HanuBarT 1o 2 MJI: B TIEPBYIO — HACHIIIIEHHOTO PacTBOpa OCH30MHON KHUCJIOTHI; BO BTOPYK
KHCJIOTBI; B TPETHIO — HACBIIIIEHHOTO PacTBOPa CAJIUIMIIOBOM KUCIOTHI. B Kaxayto u3 npoOupok npuodaBisio
1 HaOIIOMAIOT 3a MPOUCXOASIIUMH W3MEHEHHSIMHU. B mpoOupke ¢ OEH30MHONW KHUCIOTONM OpoMHas Boma
cBueTenscTByeT?). KopuuHas v canuiuioBasi KHCIOTHI 00€CIBEUUBAIOT OPOMHYIO BOJY.

KonTpoJsibHbIe BonpockI:

OObsicHuTe, MoYeMy OeH30iHast KUCIIOTa HEe B3aMMOJICHCTBYET C OPOMOM B YCIIOBHSIX OITUCAHHOTO OTBITA?
[To xakoMy MeXaHU3MYy B3aMMOJICHCTBYET ¢ OPOMOM B JTAHHOM OTIBITE: a) KOpUYHAs KHCIIOTa; 0) CaUIIUIIOBAS
OmnbIT 35. OTHOIIEHNE OEH30IHOI, KOPUYHOM U CAJTUMIHUIOBOI KHCI0T K NEPMAHTAHATY KaJIus

PeakTuBBI: HACBHILICHHbIC BOJAHbIC PACTBOPHI 0€H30/HOH, KOPUYHONH M CAJIMIWIOBOH Kkucjor, 10
%-Hblii pacTBOP KapOoOHaTa HATPUS, S %o-HbIil PACTBOP MEePMAHIaHATA KaJIUs.
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K 1,5 M1 pacTBOpa KakJoi U3 HCCIEyEeMBIX KUCIOT (B OTIENbHOM npodupke) no6asistor mo 1,5 mu 10 %-
3aTeM — 5 %-HbIii pacTBOp MEpPMaHTraHaTa Kajus IO KalUIIM IpU BCTPAXMBAHUHU JI0 MPEKPAIICHUS H3ME
pa3nuYMs B IPOTEKAHUU PEAKIUH.

CanmuuuioBasi KUCJIOTa OKUCIISETCS TIEPMaHTaHATOM KaJIHsl B IIEJIOYHOM cpefie ¢ 00pa30BaHUEM CIIOKHOU CM
YCTOMYMBA K JEHCTBUIO OKUCITUTENEH.

KonTpoJsibHbIe BOnpockI:

Kakue m3MeHeHHs HaOMIONAIOTCS B MPOOMPKAX C Pa3sTUYHBIMUA apOMATUYECKHMMM KHCIoTaMHu (OeH30MHO
JEMCTBUM Ha HUX pacTBOpa epMaHraHara Kajius?

[Touemy canmuIIoBasi KUCIOTA OYCHB JIETKO OKHUCIISIETCS, a OCH30MHAS KHCIIOTA yCTONYMBA K IEHCTBUIO JaHF
OmnpbIT 36. [deiictBue xmopuaa :keje3a (I11) Ha 6eH30iiHYI0 M CATUIIHIOBYIO KHCJIOTHI

PeakTuBbI: HacbIIIEHHbIE BOAHbIC PACTBOPbI 0€H30HHON M CAJMIMIOBOI KUCJIOT, 1%-HbIi pacTBOp
xyaopuaa xenesa (1), atnaoselii cnupt, 10%-Hb1i pacTBOp CepHOIl KHCJIOTHI.

B onny npoOupky HanuBaioT 1,5 M1 HACBIIIIEHHOTO BOJIHOTO PacTBOpa OCH30MHOM KHUCIOTHI, B APYTryio — 1,°
CAJIMIIMIIOBON KUCIIOTHL. B kaxyro u3 mpobupok nodasisitor 3-4 xarmu 1%-Horo pactBopa XJIOpHIA JKele
KHCJIOTOHM MOSABISETCS MHTEHCUBHOE (uosieToBoe okpammBanue. ConepKumMoe NMpoOUpPKU JAEAT Ha JBE ¢
STUIIOBOTO CIIUPTA, KO BTOpoit — 0,5-1 M1 10%-HOro pacTBOpa CepHOI KMCIOTHI; HAOMIOAAIOT, B KAKOM CITy4ac

N3 Tpéx M30MEPHBIX THAPOKCUOCH30MHBIX KUCIIOT METa- U30Mep He Ma€T peakuuu ¢ xjopuaom xenesa (11T
KHCJIOTBI 00pa3yloT ¢ KAaTHOHOM >KeJe3a OKpAIIeHHbIE KOMITJIEKCHI, OKpacka KOTOPBIX MCYe3aeT Ipu 100aBII
win menoyeil. OnHako, B OTIMUKE OT (PEHOIISATA XKele3a, CIUPT, HLEPUH U YKCYyCHAsl KHCIIOTa HE YHHUYTO)
KHCJIOTa He 00pa3yeT IBETHBIX KOMIJICKCHBIX COCIMHEHUH C COISIMHU XKeTe3a.

KonTpoabHbie Bonpocs:

[Touemy OGeH30iTHAs KHCIIOTa HE 00pa3yeT OKpaIIeHHBIX COSTMHEHHH ¢ XjopuaoM xkene3a (I11)?

ITouemy cunbHBIE MUHEPAJIBHBIE KUCIIOTHI U MIEJIOUX Pa3pyIIAOT OKPALICHHBIN KOMIUIEKC CaIULUIOBON KHC.
Hamumute ypaBHEHHE peakIiny B3aUMOJICHCTBHS CATHMITMIIOBON KUCIIOTHI ¢ Xytopuaom xenesa (I1I).

OnbIT 37. OCHOBHBIE CBOHCTBA APOMATHYECKMX AMHHOB

PeakTuBbI: aHWINH, JM(EeHNTIAMHH, KOHUEHTPUPOBAHHAS COJIAHAsE KUCJI0Ta, 10%-HBIH pacTBOp
ruapoxkcua HaTpus, 10%-Hbli pacTBOP CEPHOI KMCJI0ThI, ITHIOBBIN CIIMPT.

37.1 OcHosHbie ceolicmea anununa, 00pazoéanue e2o colel.

B npobupky HanuBaioT 3 M1 BOABI, MPUOABIIAIOT 5-6 Kanelb aHUIMHA, XOPOIIO BCTPSAXUBAIOT. OTMEUaIOT I1JIC
[Tomy4eHHY10 SMYIBCUIO CTEKJITHHOM I1aJI0Y4-KOW HAHOCAT CHAa4YaJla Ha KPACHYIO, a 3aT€M CHHIOIO JJaKMYCOBY!
U3MEHSIETCS, Ieal0T BBIBOJI O CJ1a00 BBIPAKEHHBIX KUCIOTHO-OCHOBHBIX CBOWCTBAX aHUJIMHA.

DOMyIbCUIO aHWJIMHA AETAT Ha ABe yacTu. K oqHOM U3 HUX MpUOaBIISIOT MO KallyisiM MPH BCTPSIXUBAHUU KOH
HaAOJIONAOT MpeBpallleHue SMYIbCUM B PACTBOP BCIIEACTBUE 00pa3oBaHMs PaCTBOPUMOM coiu aHWIHMHA. K
%-HbII PacCTBOP FUAPOKCHIA HATPUS U HAOIIONAIOT BbIJENe-HUE aHWIIMHA (KUAKOCTh MyTHEET).

Ko BTOpOI1 yacTH 3MyabCUM aHWUJIMHA MPWIMBAIOT MO Kall-JIsiM Npu BCTpsaxuBaHuu 10%-HbIN pacTBOp cepH
6eroro ocajaka, KOTOPBIi 1ocie 100aBIeHUs PacTBOpa TUAPOKCHAA HATPHs PACTBOPSETCS, a )KUIKOCTh MYTH!

Ypaenenus peaxyuii:
C6HSNH2 + HCl ® [C6HSN+H3]CI-
aAHWINH XJIOpUA (heHUITAMMOHUS
[C6H5SN+H3]CI- + NaOH ® C6HS5NH2 + NaCl + H20
C6HS5NH2 + H2S04 ® [C6H5SN+H3]OSO3H-
AHUJIMH ruapocyiabdar GeHnIaMMOHUS
[C6HSN+H3]OSO3H - + NaOH ® C6H5NH2 + NaHSO4 + H20
37.2 Obpaszosanue u paznodcenue conei OupeHuramuna.
B npoGupky BHOCAT okojo 0,1 r audennnaMuya U NpUIMBAOT 2 MJI 3TUIOBOTO CIIUpTA, HabmonaoT obpa3
pacTBOpy IMOCTENEHHO I00ABIAIOT BOMY [0 TOSBICHUS MYTH BCIEACTBHUE BbIIEICHUS IU(PEHUIAMUHA;
KOHIEHTPUPOBAHHYIO COJISIHYIO KUCIIOTY. PacTBOp CTaHOBUTCS MPO3pavyHbIM BCIIEIICTBHE PACTBOPEHUS BBIJIE:
MIPO3pPaYHOMY PACTBOPY 100ABIAIOT BOAY M BHOBH HAOMIONAIOT BBIACICHUE AU (EeHUIaMUHA.
Ypaenenus peaxyuii:
C6HS5-NH-C6HS5 + HCl ® [C6HS-N+H2-C6HS]Cl-

T eHUITaMUH xyopul U eHIIAMMOHHUS
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[C6H5-N+H2-C6HS5]Cl-  C6HS-NH-C6HS + HCl

KoHTpoJsbHbIE BOPOCHI:

1. KaxoBa pacTBOpMMOCTbh apOMaTHYECKUX aMUHOB B BOzE?

2. VY Kaxkoro U3 aMMHOB (aHWJIMHA WK TU(EHUIaMIHA) CHJIbHEE BBIpAKEHBI OCHOBHBIE CBOMCcTBa? Kakwue oI

3. OOBsSICHUTE C TOUKH 3PEHHSI AIIEKTPOHHON TEOPUH, TIOYEMY BTOPUYHBIE apPOMATUYECKUE AMHUHBI SIBIISTIOTCS
NIEPBUYHBIE?

4. Kakoii n3 aMHUHOB SIBIISIETCSI O0Jiee CUIIBLHBIM OCHOBAaHUEM:  a) ATHJIAMUH WU aHWIHH; 0) TPUMETHIaAMU
nouemy?

OmnbiT 38. Peakniun aHuiInHa

PeakTuBbI: aHWJIMH, OpOMHasi BOAA, YKCYCHbIH aHruapua, 10 %-Hblil pacTBOpP rMAPOKCHAA HATPHUS,
OeH3aJbJernuj, J3TAaHOJ, KOHUEHTPHPOBAHHAasi cepHast Kuca0Ta, 10 %-HBIH pacTBOp CepHOI
KHCJIO0ThI, HACBIIIEHHBII BOJAHBII PacTBOp AUXpPOMATa KaJusl.

38.1. bpomuposanue anununa (mseal).

K 2-3 mu1 Bozbl B ipoOupKe T0OABISIIOT HEOOIBITYIO KAIUTIO aHWJIMHA, IPOOUPKY XOPOIIIO BCTPSAXHUBAIOT H 11
HaGmronarot obeciiBeuriBanue OpOMHOM BOJIBI U BBITIAZIEHUE O€-JI0TO 0caika TpPUOPOMaHUIIHA.

Ypaenenue peaxyuu:
38.2. Ayunupoeanue anununa (msea!).

B mpoOupky HamuBaroT 2 Mi BOAbI, H00aBisaoT 0,5 M aHWIMHA, CMECh XOPOIIO TMEPEMEIIUBAIOT U TPH

ykcycHoro anrunapuna. HaGmogaror oOpazoBaHie KPUCTAIOB alleTaHWIN/A; UX OT(QUIBTPOBBIBAIOT, IPOME
CyIIaT Ha BO3AyXE M OMPENEISIOT TeMieparypy miasieHus (Tt = 114 0C).

HemHOro kpucramioB aneTaHuInAa (MOKHO BIQXKHBIX) MEPEHOCAT B MPOOUPKY, mpuinBaioT 2-3 mia 10 %-
KUIATAT B TeueHue 3-5 MUHYT. [IpoOupKy oXiakaaroT ¥ HaOMIONAIOT BbIAETICHUE CBOOOHOTO aHUIMHA.

Ypasnenua peaxyuii:
C6HSNH2 + (CH3C0O)20 ® C6HSNHCOCH3 + CH3COOH
AHWJINH aleTaHUIug
C6HSNHCOCH3 +NaOH C6H5NH2 + CH3COONa
aneTaHUINA AHUJINH alerar HaTpus

AueTaHWIN]] YCTOMYUB MO OTHOIICHUIO K BOJIE, HO MPHU KUISYEHUH C KUCIOTaMU U IIEJI0YaMU THAPOIU3YETC
38.3. Peaxyus anununa ¢ 6en3anib0e2udom .

[Iponemnaiite onbiT 23.

38.4. Cynvgpuposanue anuiuna.

B cyxyro npobupky momemaroT 1 M aHWIMHA U MEJICHHO MPU BCTPSAXMBAHUU TOOABISIIOT 1,5 M1 KOHIL
3aTBeplIEeBaET, 3aTeM padkmkaeTcs. [IpoOUpKy 3aKpbIBAIOT BO3IYIIHBIM XOJOAWJILHUKOM M HarpeBaloT Ha
180-190 OC B Teuenue 20-25 MuHyT (IpoOUpPKa AOHKHA OBITH MOTPY’KEHA B MECOK BHIIIE YPOBHS cMecH!)
Hauaja 3aTBepJIeBaHUs U MPUIMBAIOT 5 MII ropsyeil Bojbl. BHOBL HarpeBaroT cMech J0 MOJHOTO PacTBOPEH
BHayajie Ha BO3JyXe 10 KOMHAaTHOW TeMIlepaTyphbl, 3aTeM B Jie[sHOM Bojne. HabmionaioT BeinmaieHue Kpucra:
OT(UIBTPOBBIBAIOT, TPOMBIBAIOT HA (QUIIBTPE XOIOAHOM BOAOH, OTXKUMAIOT U CYIIAT Ha BO3AYXE.

Ypaeunenue peaxkuyuu: 10 t0
C6HSNH2 + H2S04 ® [C6HSN+H3]OSO3H- ® C6HSNHSO20H ®
aHWINH runpocynbdar pernnnammonus -H20  denmncynbdamuHoBas K-Ta

® H2N-C6H4-SO20H
cynb(haHUI0Bas K-Ta

Cynvgpanunosas kucioma ycmouuusa 6 OObIYHLIX YCIOBUSAX, paA3lazaemcsi He NiAeicCh Npu
memnepamype eviue 280 0C, mpyono pacmeopuma 6 X0n00HOU 600e, Dojlee CUNbHAS KUCIOMA, HYeM
benzotinas (Kouc.= 6 x 10-4). Amunoepynna ne npuoaém cyrv@anuiosou Kuciome 3aMemHbIX
OCHOBHBIX CBOUCMS.

38.5. Oxucnenue anununa.
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B mpoOupke TiarenpHO nepememuBaoT 1 M1 Boabl U 2-3 karumm aHwinHA. K cMecu go0aBmsiror  2-3 karu
muxpomara kanus u 0,5 mur 10%-Horo pacTBopa cepHoit kuciaoThl. HaOmomaroT okpanmBanue )XUIKOCTH B 1
CUHMI, a 3aTeM B YEPHBIN. AHWINH OKHUCIIIETCA JIETKO; B 3aBUCUMOCTHU OT YCJIOBHMM peakluu U Xapakrepa
BEIIECTBA: HUTPO300EH30JI, HUTPOOECH30I1, OEH30XMHOH U Jp. KOHEUHBIM POIYKTOM OKHCIICHHS aHUJIMHA /11
CIIO)KHOTO CTPOEHHUS — «aHWJINHOBBIA 4epHBI». OH yCTONYMB K JEHCTBUIO KUCIIOT U IIEI0YEH, IPUMEHSIE]
Lesuen.
KoHTpoJbHbIE BONPOCHI:
[Touemy OpomMHpOBaHNE aHWIMHA MPOTEKAET OUeHb JIeTKo? PaccMOTpuTe MEXaHU3M 3TOH peakluu.
[To kakoMy MeXaHM3My MTPOUCXOANT B3aUMOJICHCTBHE aHUJIMHA C YKCYCHBIM aHruapuaom? [lpuseaure ero.
MO’KHO JIM TPOAIMIIUPOBATh YKCYCHBIM aHTUAPUAOM CIIEIYIONUe aMUHbIL: a) Au(eHnIaMuH, 0) TpudeHmnIam
Urto mosmy4uTcs, eciu cylb(pupoBaTh aHUINH B OOIBIIIOM W30BITKE KOHIICHTPHUPOBAHHON CEPHOM KUCIOTHI?
Kakue npogyKTbl MOTYT IIOJy4aThCsl IPU OKUCIEHUH aHUINHA?
OnpIT 39. B3aumoaeiicTBHe apoMaTHYECKUX AMHHOB C 230THCTOM KM CJIOTOM

PeakTnBbI: AHW/IMH, HUTPHUT HATPHUS, KOHIEHTPHUPOBAHHASI COJIIHAsl KHUCJI0-Ta, AW(eHNJIaMUH,
3TAHOJI, TUMETWIAHWINH, HACBIIIIEHHbIH PacTBOP KAp0OOHATA HATPUSA, AMITHJIOBBIHA 3pup.
39.1. Jluazomuposanue anununa.
B mnockononHo# konbe o6wéMom 50 mur cmemmBaioT 1 M aHunuHa B 8 mut Boasl U 2,5 mu HCI (koHir.).
COJITHOKHCIION COJIM aHWJIMHA TIOMEIIAI0T B CMECh BOJBI CO JIBJIOM, B KOJIOY OIyCKAIOT TEPMOMETP M OXJIAX,
0C. OtaenbHO B mpoOupke rotoBAT pactBop 0,8 T HUTpuTa HaTpus B 1,5 MJI BOABI U MEIJICHHO MO Kal
OXJIAXAEHHBIM PAacTBOPOM COJIM aHWJIMHA, BCTPSXMBAs CMECh M OXJaxjas e€ (TeMmreparypa He BbILIE 5
pacTBOpa HUTPUTA HATPHSI CMECh BCTPSAXMBAIOT 1,2 MUHYTHI U HAHOCAT OAHY KaIulI0 Ha HOAKpaxMajbHYIO
NO0aBISIIOT eulé pacTBOP HUTPUTA HATPHS, PEAKUMOHHYIO CMECh CHOBAa BCTPSXMUBAIOT 1-2 MHHYTHI U TIOI
oymaroii. [locuHeHue MHAMKATOpPA CBUACTEIBCTBYET O HAIMYUU B PEAKIIMOHHON CMECH CBOOOIHOM a30TE
CUMTaeTCs 3aKOHYCHHBIM. Ha MmoBepXHOCTh HomaKkpaxmanbHOW OyMarn HaHECEHa CMECh HOIuaa Kaius C
JEHCTBUEM a30TUCTOM KHUCIOTHI HOHBI HO/Ia OKUCIISIOTCS 10 CBOOOAHOTO 10/1a, KOTOPHIN U Aa€T CHHEE OKpaIl
NaNO2 + HCI ® HNO2 + NaCl
2KI + 2HCI + 2HNO2 ® 12 + 2NO + 2KCI + 2H20
Ypasnenue peakyuu ouazomuposanusn:
C6HS5NH2 + HNO2 + HCl ® [C6H5-N°N]+CI- + 2H20

AHWUJIUH xyopul heHmIInazoHus (OSH30IAMa30HUUXIIOPH]T)
B npoOupky HanmuBaroT 1 MJI MOJTYyYEHHOTO pacTBopa coiv (PEHWITUA30HUS U OCTOPOKHO HarpeBaroT. Hab
3amaxa (eHona:
[C6H5-N°N]+CI- + HOH ® C6H50H + N2- +HCl
OcraBiuiics mociie OKOHYaHUsl ONBITa PACTBOP IUA30COEIMHEHUS OCTABIISIIOT B JIEISIHOM BOJIE U UCIIOJIb3YIO
39.2. Humposuposanue oughenuramuna.
B npobupke rotosat pactBop 0,5 T nudennnamuHa B 4-5 MII CIUPTA M OXJIAXKAAIOT €T0 IO TEMIIepaTyphl
[Mponomxkas oxJaxaeHe, TPUIUBAIOT K PacTBOPY AU eHUIaMIHA MPU TIOCTOSTHHOM BCTpXUBaHUM 0,5 MIT K
u pactBop 0,3 r HuTpura Hatpus B 1 M Boapl. CMeCh IOCTENIEHHO OKpALIMBAaeTCs B 3€IEHBIA LBET, a
3arBepieBaroiee Macio. TBEPABIA MPOMYKT OTPUIBTPOBLIBAIOT, TPOMBIBAIOT Ha (PUIBTPE HECKOJIBKUMU K
BOJIOW M OT)KUMaIOT. TeMneparypa miaBienus audenmn-N-auTpo3amuaa pasHa 66 0C.
Ypasnenua peaxyuii:
NaNO2 + HCI ® HNO2 + NaCl
C6HS5-NH-C6HS + HNO2 ® C6H5-N-C6HS + H20

NO nmudenmn-N-HUTpO3aMUH

[Tpu neficTBuu Ha MU EHUTAMUH a30TUCTON KUCIOTHI M U30BITKA MUHEPATHbHOU KHCIIOTHI 0€3 OXJIaXKICHUS B
oOpa3oBaHHeM OKCHIOB a30Ta u coiu audermnamuna. Conb qudeHnIaMIHHA OKUCIISETCS OKCUIaMHU a30Ta ¥
cUHMI 1BeT. J{uQeHmIaMiuH UCTIONB3YIOT KaK PEaKTUB HAa HUTPUTHI U HUTPATHIL.
39.3. Humposuposanue oumemunanuiuna (msea!).
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B crakan (unu ko0y) EMKOCTBIO 25 MJT MOMEMAIOT | MJI TUMETHIIaHWINHA B 3 MJT KOHIIGHTPHUPOBAHHOU COJ
JeITHON BOJIe U JOOABISIOT K HEW 6 T JIbZa B BUJE MEJIKUX KyCOYKOB, 3aTeM MEJICHHO MPH IepeMeIINBaHUL
I HUTPUTA HATpHs B 2 MJI BOABI (TeMIepaTypa peakllMOHHOM cMecu He JopkHa ObITh Bhime 5 0C). Peakinor
BOJIE B T€UEHHUE 15 MMH, BbINABIINE XKENTHIE KPUCTAIIIBI COJITHOKUCIION COJIM Mapa-HUTPO30JUMETHIIAHUIINH:
OTXKHMMAIOT MEXAY JIUCTaMU (QMIBTPOBAILHON OyMary.
Jlnst moiydeHus: cBOOOJHOTO Mapa-HUTPO30JUMETWIIAHWIMHA TPETh OCaJKa MOJTYYCHHOM CONM Tapa-HHUT]
NpoOUPKY M NMPUIMBAIOT MO KaruisiM 3-4 MJT HACHILIEHHOTO pacTBOpa kapOoHara Harpus. Beimamaet 3enén
I00aBISAIOT 2 M 3(upa, XOPOLIO BCTPAXMBAIOT. DPUPHBIA CIIOW OKpAIIMBAETCS B 3€NEHBIN LIBET, €T0 C
bapdopoByto HaIKy, a BOJHBIN pacTBOP €II€ ABa pa3a SKCTParupyroT 3Gupom (mopusiMu 1o 2 mi). IPupHtE
MOJYYCHHBIM TIOCJIE TEPBON SKCTpakuuu, U (ap(opoByio yallKy MOMEIIAIOT B BBITSDKHOM IIKag, aaBas -
TeMIeparype. B ganike ocrarorcs Apko-3e1EHbIE KPUCTAILIBI Tapa-HUTPO30AUMETUIIAaHUIINHA.
Ypasunenua peaxyuii:
KonTpoabHbIie BOonpochI:
1. ITouemy peakuyo aMHUHOB C @30TUCTON KUCJIOTON MPOBOAST NP HOHMKEHHON TeMreparype?
2. Hanmmure MexaHu3M AUa30TUPOBAaHUS aHWINHA.
3. KakoBa posib MUHEpaTBHOM KUCIOTHI IPH Tua3oTupoBaHuu? Kakue moOouHbIE peakIini BOSMOXKHBI TTPH JTi
4. JInst 4ero npoBOIAT HOAKpaxMalibHbIEe IPOOKI?
5. Kak pearupytor ¢ a30TUCTON KUCJIOTON MEPBUYHBIE, BTOPUYHBIE U TPETUUHBIE aMUHBI? CpaBHUTE C OTHOI
KHUPHOTO psifa.
OmnbIT 40. O0pa3oBaHue 1 CBOMCTBA 1MA30aMUHO0EH30J1a
PeakTuBbi: pacTBop cotu pennaguazonusi 20%-Hblil pacCTBOP aleTaTa HATPUS, aHWINH, 10%-HbIi
PacTBOP COJISIHOH K-ThlI.
B npoOupky HanuBaroT 2-3 MII XOJIOIHOTO PacTBOpa CONMU (PEeHUIAUA30HMS, TTOIyYeHHOTo B ombite 32.1, Ac
aHWJIMH HE PaCTBOPUTCS, TO CIEAYeT JOOaBUThH 1-2 Karulu COJSTHOM KUCIIOTHI). PeakIIMOHHYI0 CMeCh OXJIaX]
Hell paBHBIA 006EM 20%-HOTO pacTBOpa amerara HaTpus. Beimagaer ®ENTHIA 0CaloK AMAa30aMHHOOEH30II:
BaKyyMOM, IIPOMBIBAIOT BOJIOM HA (PHIIBTPE U UCTIONB3YIOT IS MOCIEAYIOMNX PEAKIIHA.
OK0JI0 MOJOBHUHBI TOMYYEHHOTO MAa30aMUHOOEH30J1a MOMEMIAIOT B POOHpPKY, mpuinuBaioT 2-3 ma 10 %-1
HarpeBaroT Ha BoJsiHOW Oane. HabmonaoT pacTBopeHue ocajka, BhIJICICHUE a30Ta U TOSBJICHHUE 3amaxa (heH:
Bropyto monoBuHy ocaaka quazoaMHHOOEH301a ¢1abo HArpeBaroT ¢ 3-4 KarisiMu aHWIHHA B Te4eHHe 2-3 1
%-HOTO pacTBOpa COJISTHOM KUCIOTHI M HAOIIOAAIOT MOSBICHNE MHTEHCUBHOTO OKpAIIUBaHUA (KaKoro 1sera?
B cmaGokwucnoil cpexe coiau OUa30HUS MOTYT B3aUMOJACHCTBOBATh C MEPBUYHBIMH apOMATHUYECKHMHU aMH
00pa3yroTcs JMa30aMHUHOCOCTUHEHHUS:
C6HS5NH2 + NaNO2 + 2HCl ® [C6HSN+°N]CI- + NaCl + 2H20

AHWINH COJIb TAA30HUS
[C6HSN+°N]CI- + C6H5NH2 ® C6HS5 -NH-N = N-C6H5 + HCI
TMa30aMHUHOOEH30II

[Ipu HarpeBaHWM B KUCIION Cpele AMAa30aMUHOOEH30JI pacIIeIUISeTCs Ha COMb aMHHA U COJIb TUA30HMUS, K(
BbIIeNieHHeM a30T1a (cM. om. 32.1). [Tpu cnabom HarpeBaHUM JAUa30aMUHOOEH30J1a ¢ U30BITKOM aHUIIUHA B KH
JMA30HUS, Pearupyromas C aHuJINHOM C 00pa30BaHUEM KPACHTEIIS:

KonTpoJsibHbIe BonpockI:

1. Kakue yciaoBusi mpoBeICHUS PEAKIIUU MEXKIY MEPBUYHBIM apOMAaTUYECKUM aMUHOM M a30THCTOM KHCIIO
COJIM AUA30HUS; 0) TMa30aMHUHOCOCIUHCHHUS ?

2. KakuM 00pa3oM MOXKHO TIOJTYYUTh U3 IMA30aMUHOCOCANHEHHS CONb Aua3oHusa? UTo ciemyer npeanpuHs
JTMA30HUS HE 3arpsA3HsUIach MPUMECHIO TUA30aMUHOCOETUHEHUs?

OmnbiT 41. [lonyyeHne azokpacuTeJieil  JiesiHOe KpallleHUue

PeakTuBbi: pacTBop cosm pennnauazonus (u3 onbita 32.1), N,N-numeTnianuanH, ¢pexos, b-uadrod,

HACBILICHHBbIN BOJAHBIN pacTBOp aunerara HAaTpusi, 10%-Hblii pacTBOp COJAHOM KHCIA0THI, 10%-HbIi

PacTBOP rMAPOKCHIA HATPHS.

41.1. Ilonyuenue oumemuramunoazoden30d.

B npobupky nHanmuBaror 1-1,5 M pactBopa conu (peHMIIUA30HUA, TTOTy4eHHOTO B ombiTe 40.1, 100aBsoT
HECKOJIPKO KaIleJlb HaCBIIEHHOTO pacTBOpa amerara Ha-Tpus. CMech XOpOIIO BCTPSIXUBAIOT, HAOIIONAIOT BE
a30KpacuTes:
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HemHoro cycneH3nu nmory4eHHOro KpacuTeNs IEPEHOCT B IMyCTYIO MPO-OUPKY, 100aBISIOT 2-3 MJI BOJBI U B
COJISIHOM KHCIJIOTHI, HAOMIOAAIOT MOSIBICHHE SIPKO- KPACHOM OKpAacKH. 3aTeM B IOJYYEHHBIH KpacHBIH paci
n06asnsioT 10 Y%-Hbli pacTBOP MHIPO-KCHIA HATPUS: KpacHasi OKpacKa MEepPEeXOIuT B KEMTO-OPAHKEBYIO.
B 3aBucumoctu ot pH cpenbl MONEKYIbI KpACUTENSA UMEIOT Pa3IudHyI0 CTPYKTYpPY H, BCIEACTBHE 3TOTO, Pas.
PactBop 1 - N,N -nmumerniaMuH0a300€H301a IPUMEHSETCS B KauyecTBe MHMKaTopa. [lepexon KpacHOTo 1B
4,0.
40.2. Ilonyuenue n-euopokcuazobensona, 6enszonazo-b- nagpmona u oxpawueanue mxanu memooom
N1€0AH020 KPAULEeHUSL.

B ornenbHbIx npobupkax pactBopstoT no 0,1-0,2 v ¢enona u b- nHadrona B 2-3 ma 10%-noro pactBop
MOJYYECHHBIX PACTBOPOB JEJAT Ha J1Be YacTu. K 0HON YacTh Ka)XI0ro pacTBOpa MPHIUBAIOT PABHBIA 0OBEN
HaAOMIONAIOT MOsIBIIEHHNE MHTEHCHBHON OpAH)KEBOW OKpackH; a B CMeCH, coaepikamiei b-Hadromu, kpome Tc
KOTOPBIH MOXKHO OT()UIBTPOBATH U BHICYIIHTb.

Bropsle yacT menoyHbIX pacTBOpoB (eHosa u b- HadTona pa3daBisaioT B 4-5 pa3 BOJOH U MOTPYXKAIOT B
Oenoit xmomyaroOyMaKHOW TKaHU. B crakanumk HamuaioT 5-10 Mu1 OXJaXIAEHHOTO pacTBOpa coimu (EeHH.
MaJICHBKUX KyCOYKa Jib/1a U 1-2 MJI HaCBIIIIEHHOTO BOJJHOTO pacTBOpa arerara HaTpus. M3 meaouHbIX pacTBo
TKaHb, CJIETKa OTXKMMAIOT W TOTPY)KAIOT B XOJOAHBIA pacTBOp COMM (EHWIIMA30HUSA B cTakaHuuke. H
SAPKO-OpaHkeBbIil 1BeT. Yepes 5-6 MUHYT OKpallleHHbIE TTOJIOCKU TKaHU U3BJIEKAIOT U3 PaCTBOPA, XOPOLIO TP(
OTMe4aroT, 4TO KPaCUTENH XOPOLIO YIEPKUBAIOTCS HA TKAHU M ITOYTH HE CMBIBAIOTCS BOJOW IPU IPOMBIBAHI

Ypasunenua peaxyuii:

KoHTpoJsbHBIE BOIPOCHI:
1. C xaxo#l 1enpIo IIPHU a30COUETaHUM UCTIONb3YIOT PACTBOP alerara HaTpus?
2. Ilpu xakom 3Ha4eHu pH cpeapl coueTaroT apoMaTnyecKue aMuHbl B PEHOIIBI ¢ cosiMU ra3oHus? [louem

3. IlpuBenuTe MEXaHU3MBI PEAKIMI coii (GEHWITUA30HUS C: a) aHUIUHOM; 0) deHomoM; B) b-HadTomom. |
(anexTpopUIBHBIN WM HYKJICOPHUIHHBIN)?

4. IloueMy a30coeAMHEHNS MOTYT NPOSBIIATEL CBOMCTBA KpacuTenei? CBolicTBa MHAUKATOPOB?

OnbiT 41. IlonyyeHue a3oKpacuTe/isi METHJIOBOIO OPAHKEBOro (reJIMAHTHMHA) W OKPAIIMBAaHUE
LIEePCTH U IIeJIKa

PeakTuBBI: MUMETHJIAHWINH, CyJb(paHWI0Bass KHUCI0TA, HATPUT Hatpusi, 1M u 2M pacTBOpBI
COJISIHOM KHCJI0ThI, 2M pacTBOp rMAPOKCHAA HATPUSA, 2M pacTBOp CepHOI KUCIOThI.

B ognom crakane émkoctbio S0 mut pactBopsitor 0,6 Mi1 quMetwnanuwinHa B 10 M 1M COnsiHOM KUCIOTBI.
cynb(haHUIOBOM KUCIOTHI B 2,5 Mi1 2M pacTBopa rHAPOKCHIA HATPUSl U PUIMBAIOT B HETO pacTBop 0,4 T H
OXJIAKJIAIOT B JICASTHOW BOJIEC W TPU MEepeMENIMBAaHUN NPWIKMBAIOT K 2,5 M 2M pactBopa HCI, Haxomsiiero
pacTBOp AMA30COCAMHEHUS JTO0ABISIOT B TMEPBBIM CTaKaH C PacTBOPOM AUMETHIIAHWIMHA B COJITHOW KHC)
npuwuBaioT 2M pactBop NaOH 1o cunpHOmIenouHoi peakiuu. HaOmromaroT BeIMajeHUE OPaH)KEBO-KOL
kpacurenst. Ocagok OTGUIBTPOBBIBAIOT, CYIIAT MEXKIY JTUCTaMU (UIBTPOBAILHON OyMard.

B nBe npobupku HanuBaroT 1o 1 miu ¢uisrpara u pa3zdoasisaioT B 3-4 pasa Bogoi. 3aTeM B OJHY MPOOHPKY !
COJISTHOM KHCJIOTHBI, B IPYTYI0 — pa30aBIeHHBIN pacTBOP LIENOYH U OTMEYAIOT LIBET KPACUTENS B KXKAOH mpol

B 50 mn Boas! pactBopstoT 0,1 r KpacuTenst METHIIOBOTO OPAHKEBOTO M Pa3JIMBalOT PACTBOP B /IBAa CTAKAHA.
M1 2M pacTBopa cepHOi KUCIIOTHL. B 00a cTakana morpy»aroT 10 KycOuKy Oeoii MIepCTSHOM MK MIETKOBOL
MUH. 3aTeéM TKaHU BBIHUMAIOT, IIPOMBIBAIOT BOJIOW W BBICYIIMBAIOT Ha BO3-Ayxe. OTMedaiorT Ooiee HHT
IIPUCYTCTBUU CEPHOU KUCIIOTHI.

Ypasnenua peaxyuii:

MeTunopanx SBISETCS KUCIOTHO-IIEIOYHBIM UHAMKATOPOM. B I1eI04HOM cpene OH MMeeT KENTYI0 OKpac
KHUCJION Cpelie — KpacHYIO.

KoHTpoJsbHbIE BOPOCHI:

1. ITo xakoMy MeXaHH3MY MPOTEKACT JUA30THPOBAHUE CYIbPaHUIOBOM Kuca0ThH? HamummuTe ero.

2. IlpuBenure MexaHU3M 00pa30BaHMS KPACUTENSI U3 AUA30THPOBAHHON CYIIb(aHUIOBOM KUCIOTHI U TUMETH.
3. ITouemy MeTUIIOpaHK U3MEHSAET OKpacKy B 3aBucuMocTH oT pH cpensi?

4. Kakue a30KpacuTesId Ha3bIBaIOTCA KUCTOTHBIMU, @ KaKue — OCHOBHBIMHU? K KakoMy BUy KPACUTEJIEH OTHC
5. YTo mpencTaBisAioT OO0 ayKCOXpOMHBIE IpyMITbl a30KpacuTeneii? Kakoa ux ponb B mpoliecce KpameHH:
6. Kakune kpacurenu Ha3bIBAlOTCS CYyOCTAaHTUBHBIMU, a KAaKHE — TPOTPABHBIMU?
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7. Hanumute ypaBHEHHUsI peakluil MOTy4YeHUsT a30Kpacutens b- HapTonopaHxka, UCXO U3 CYab(paHUIOBOL
ero OCH30MIHYIO U XUHOUTHYIO CTPYKTYPBI.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3agaHus AJ151 CAMOCTOATEIbHOM PadoThI
1. Hanummmre ¢popMyibl CTPOSHHS IPOMEKYTOYHBIX M KOHEYHOTO MPOAYKTOB B CIEAYIOIIEH CXeMe:
oneym  HNO3 CI2 H20(map) [H] HCI CH30OH
TOJIyOJI A B C D E F G
H2S04 FeClI3 H+

2. HazoBure Bce coeamHenus. OOBsICHUTE MEXaHW3M oOpa3zoBaHus coe-muHeHus " B ", mpuemgute mper
00-pa3yromnmxcs Mpu o-, M- ¥ p-OpUECHTAINH, CPABHUTE UX YCTOWYUBOCTb.

Tema 19. MHorosiiepabie apoMaTH4YeCKUe COeIMHEHHNSI ¢ HEKOHIEHCHPOBAHHBIMH 0€H30J1bHBIMU
siapamu, TpudpenunameranoBbie kKpacureau (OIIK-2)
Jlekumus.
Hudenun. [lonarue o crmocobax MOTydYeHHUs, CTPOCHHH W CBOMCTBAaX. 3aBUCHUMOCTBH COIPSIKCHHUS 7T-3)
KOTLJTAHAPHOCTHU OEH30JIbHBIX 1ep. ATponr3oMepHs B paay audeHuna.

Hudenun- u tpudenunmeran, rekcadpenmmTan. [lonsarre o crmocodax moaydeHus U CBoicTBax. Ju- u T
CBOOOHBIEC pauKaibl u KapOokaTuoHbl, C-H-KHCIOTHOCTS.

IIpakTn4yeckoe 3ansATHE.

Ju- 1 TpruQeHnIKapOMHOIBI, METObI CHHTE3a U XUMHUECKHE CBOUCTBA. TpudeHnImMeTaHoBbIe KpacuTeIH (M
KPUCTAJUIMYECKUI (proNeTOBBIN, peHondTanenH), 3eKTPOHHOE CTPOCHUE, TPUYUHBI H3MEHEHUS OKPACKH B !

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Hammumure hopmysbl CTPOCHHS TIPOMEXKYTOUHBIX M KOHEYHBIX COCIMHEHUI B CIICAYIOIICH cXeme:

C2H50Na
Br2 HNO3 C
A B
FeBr3 (H2SO4) KOH Bouu.p-p. (CH3CO)20 [H] CH3(Cl
D E F G.
Cu, 1800 C

Hazosure Bce coenunenus. [lpuBeanre mexanusm obpazoBanus Bemectsa Jl. IlpuBeaure npenenbHbIe CTPY
coeauHeHus " A",

2. Kakue a30- 1 11a30COCTaBIISIONINE HAA0 B3SITh [Tl MOJIYYESHUS a30K-PacUTEIs:
[IpuBeanTe ypaBHEHHS peakiMi, YKAXKUTE YCIOBUS PEAKIIHA.

Tema 20. Hadpranun, antpanen u ux npousso (OIIK-2)

Jlekumus.
Hadranun. Mcrounukn HadTanrHa U JpyrUuX MHOTOSAEPHBIX YIIIEBOIOPOIOB C KOHACHCUPOBAHHBIMHU OEH:
M30MepHUsl MPOU3BOIHBIX HaTamuHa, €ro AIEKTPOHHOE CTPOCHHE M apOMAaTUYHOCTh. XMMHUYECKHE CBOU
TUIPUPOBAHUE U BOCCTAHOBJICHUE HATPUEM B JKMJIKOM aMMMAaKe, OKUCIICHHE U BIMSIHUE 3aMECTUTENIeH Ha Hi
ANIEKTPOPHUIILHOTO 3aMellleHus: (PaKTOPhI, BIUSIOUINE Ha OPUEHTAIMIO B 3TUX PEaKIIHIX.
Hadrtonsl. 3amemnienue ruapoKcurpynnsl Ha aMmuHorpynmy B 2- Hadrone ( peaknus byxepepa). Hadroxur
cBoiicTBax. HadToitHbIe KUCIOTHI: TOTyUYeHUE KapOOKCHIMPOBAaHUEM HA(PTOJSATOB U MTyTH MCIIOIB30BaHUs. A
MIPOU3BOAHBIX.
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CuHTe3 aHTpalleHa U3 COEAMHEHHH OCH30JBHOTO psfa. DIEKTPOHHOE CTPOEHME M apOMaTH4HOCTh. Pe
ANMEKTPOPMIBHOTO TMpHUCOeTUHEeHNUs U 3aMenieHus. DoTookucineHne u (oromumepusanus. AHTpaleH B
AHTpaxHUHOH: NOIy4YEHHE, IPEACTABICHUE O CBOMCTBAX U IPUMEHEHUHU.

®eHanTpeH. PeHAHTPEHOBBIN IIUKII B IPUPOAHBIX COCTUHEHUAX. beH3NMUPEH, MOHITHE O KAaHIIEPOTEHHBIX CO!
IIpakTH4Yeckoe 3aHATHE.

MHorosizepHbie apoMaTHYecKHe COeIMHEHNS ¢ HEKOH/IEHCHUPOBAHHBIMM 0€H30/1bHBIMU S/APAMU,
TpudeHwIMeTaHoBble Kpacuteau. Hadranun, anTpaneH u uxX npou3BoaHbIE.

OnpIT 42. CBolicTBa HaTAJINHA

PeakTuBbl: HadTAIUH (MOPOIIOK), KOHIEHTPUPOBAHHASI A30THAasl KHMCJIO0TA, KOHLEHTPHPOBAHHAS
cepHasi KMCJI0Ta

42.1. Humpoganue nagpmanuua.

B cyxyto npobupky nomemarot 0,5 r HadTaTMHA U TPHWIMBAIOT 2-3 MJI KOHIIEHTPUPOBAHHON a30THOM KUCIIOT
KEJTETh YXKe TIPU 00bIdHOM Temneparype. CMech HarpeBarOT Ha KHUIIAIICH BOISHON OaHe MPU BCTPSIXUBAHHI
crakaH ¢ 20-30 M xonmomHO#M Boabl. HaGmromaroT BeIZICICHHE KEATHIX KPUCTAUIOB a-HUTpoHadTamuHa. Kp
MIPOMBIBAIOT BOAOH, MEPEKPUCTAIUIN30BHIBAIOT U3 pa30aBICHHOIO CIUPTA, CyLIaT Ha BO3AyXE U ONPEAETSIOT
0C).

42.2. Ilonyuenue a-Hagpmanuncyib@oxuciomol.

B cyxyro npobupky HacemaroT 1,0 r HadTanuHa, TPUIUBAIOT | M KOHIIEHTPUPOBAHHON CEPHOMN KUCIOTHI U

kursei BoassHor Oane B TeueHue 10-15 MUHYT (BO3TOHSIONMIMICS M OCENAOIIUN Ha CTEHKAaX MPOOUPKH
00paTHO B KUJAKOCTb, BCTpsIXuBas mpoOupky). [locie pacTtBopenus: HapTalMHA CMECh OXJIAKIAIOT U K HEH «
HabGmronarot noiHoe pacTBOpeHne 00pa3zoBaBIIeiics a-HaQTaTUHCYIb(POKUCIOTHI.

42.3. Ilonyuenue b-nagpmanuncynvgoxuciomol.

B cyxyto npoOupky nomemaiot 1,0 r HaTanuHa U HArpeBaroT €ro A0 IUIaBJIEHUS, 3aTeM OXJIAKIAI0T 10 KOMI
3arBepeBiieMy HadranmuHy 1 M1 KOHIICHTPHPOBAHHON CEpHON KHUCIOTHI. OYEHb OCTOPOKHO CMECh Hal
BCTPSIXMBAHUM B TEUCHHE |1-2 MUHYT 710 TIOJYYECHHSI OJJHOPOIHOM KUIAKOCTH. [Toce oxmaxkaeHus no0aBisio
2 M BOABl W ClETKa TMOAOTPEBAIOT CMECh. 3areM cMmech oxjaxmarT no 15-20 0C, nabmomar
b-HadTanuHCYIB()OKHUCIOTHI, JOOABISIOT B MPOOUPKY 4-5 MJT BOJIBI i OTMEYAIOT MOJTHOE PACTBOPEHUE KPHUCT:
KoHTpoJsbHbIE BONPOCHI:

1. ITouemy HadTanuH HUTPYETCS Jerdye, 4eM OEH30J U TOITy0n?

2. Ilo kakoMy MeXaHU3MY MPOTEKAET peakius HadTaInHA ¢ KOHIICHTPUPOBAHHOM a30THOM kucioToi? [IpuBe
3. Kak BrusieT Temreparypa peakiiuu Ha MeCTO BCTYIUICHUS CYTb(OrPYIIbl B apOMaTUYECKOe KOMbI0 HadTa
4. OtauvaeTcs JIM paCTBOPUMOCTH B BOJIE a- U b- HadTanmuHCyIb()OKUCITOT?

5. Hanmmure MexaHu3M peakiuu cyab(hupoBaHus HadTaInHA.

6. OOBsicHUTE, TTOUYEMYy TPU HUTPOBAHUHU U CylbhupoBaHuu (rpu temmeparype okono 80 0C) nadrammm:
MPOU3BOJIHbIE?

OnpIT 43. AHTpalleH 1 AHTPAXUHOH

PeakTuBbl: anTpaneH, 20%-Hblii pacTBOp AMXPOMATa HATPHS, YKCYCHasi KHCJI0Ta (J1ed.), cepHasi

KHCJI0TA (KOHIL.), aHTPAXHHOH, NMOPOIIOK NMHKA WM aJioMuHuA, 10%-HbIi pacTBOp rmapokcuia

HATPHSL.

43.1. Ilonyuenue anmpaxuHora oKucieHuem anmpayena (msea!).

B npobupke HarpeBaroT a0 kunenus cmeck 0,1 T aHTpaXMHOHA U 2 MJI JIEISTHON YKCYCHOM KMCIIOTBI TSl e
pacTBoOp. 3aTeM pacTBOP OXJIAKIAIOT, TOOABISIOT 2 MJI KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI U IO KATLISM 1
nuxpomara Harpusa. HaOmiomaror pasorpeBaHue cMecH M OKpamnBaHue €€ B 3esEHBIA IBeT. CMeCh KHIL
OXJIAXJAIOT Ha BO3AYyXE M BBUIMBAIOT B CTakaH ¢ 15 Mi Boabl. BeimaBmmii kE€NTHIA OCaloK aHTpaXWHOHA

¢buIbTpe BOAOI U CylIaT Ha BO3IyXe.

Cxema peakyuu OKUcC1eHUA AHMPAYEHA:

43.2. Boccmanognenue aumpaxuHoua.
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B npoGupky nomemaroT HECKOJIBKO KPUCTAIJIOB aHTpaxuHoOHa, 2-3 M 10%-HOro pacTBOpa ruipoKCUaa Hal
OTMEYaloT, YTO TPU ATOM HE HaONI0AaeTcss BUAMMBIX M3MEHEHUH cMmecH. B mpoOupKy n00aBisiOT HEMHOT
HarpeBaroT €ll€ B TEUEHHE 2 MMHYT M OXJIaXJaloT Ha Bo3ayxe. IlocTeneHHO JKMIKOCTh OKpallnBaeTcs
o0pa3oBaHMs aHTparuApoxuHoHa. [Ipu B30aN-THIBAHMHM pPACTBOpa I[BET HCYE3a€T, T. K. MPOHCXOIUT Ol
aHTpaxMHOHA KUCIOPOIOM Bo3nyxa. HarpeBaHueM cMecu ¢ HOBOM MOpLUEN MOPOIIKA METAJIJIa MOXKHO BHO!
CHOBA 00€CLIBETUTH €r0 BCTPSIXUBAHHEM.
Ypasunenua u cxemuol peaxyuii:
Al+ OH-+3H20 ® [Al(OH)4]-+ 3H
Zn+ OH-+2H20 ® [Zn(OH)3]-+2H
KonTpoabHbie BOpochI:
1. Kakue okucnurenu (kpome JUXpomara HaTpusl) MOKHO UCIIOJIB30BaTh Il IIOTy4YEHUS] aHTPaXUHOHA U3 aH
2. Hanmmmure nojgHoe ypaBHEHHUE PEAKLIMU OKHMCIEHUS aHTpalleHa IUXpOMaToOM HaTpus B KMCIIOH cperie.

3. Kak MO>xHO OOBSICHUTD MOSIBJICHUE MHTEHCUBHOW OKPACKU MPU BOCCTAHOBJICHUU aHTPAXUHOHA ITUHKOBOM |
cenarb, YToObI 3Ta OKpacka ucyesia?

OnbIT 44. Peakuum anuzapuHa

PeakTnBBI: a1M3apUH, ATIOMHHHEBbIE KBACHBI (HACHIIIEHHbIH BOIHBbINA pacTBOp), 10%-Hblil pacTBOp
rugpoxcuaa Harpus, 10%-Hblil pacTBOp CONSTHON KHCJIOTHI.

B npobupky nomemator 0,1 r anuzapuna, npuiausaioT 8-10 M BOIBI U CMECh XOPOIIO MEPEMELIMBAIOT
cycnensuu npubasisitor 1-2 Mt 10 %-Horo pacTBopa HIpOKCHIA HATPHS; Moly4yaeTcs (hPuoJeTOBO-CHHUN
CJIEYIOIUX OIBITOB.

K 1,5 mn menounoro pactBopa anuszapuHa no0apisitoT nocteneHHo 10 %-ubiii pactBop HCL. HabGmrox:
BBINAJICHUE XJIOMBEBUAHOIO 0Ca/IKa CBOOOJHOIO ajau3apuHa.

K 1,0 M1 menounoro pactBopa ajin3apuHa 100aBIsIOT HECKOJIBKO Kareslb HaChIIIEHHOTO BOJIHOTO PacTBOpa &
o0pa3oBaHNE OPaHKEBO-KPACHBIX XJIOMbEB aTIOMUHUEBOTO aTHM3apPUHOBOTO JaKa.

Kycouek 6enoil TkaHU MPOMUTHIBAIOT B CTAKAHYMKE HACHIIICHHBIM BOAHBIM PAacTBOPOM aJIFOMUHHEBBIX KBa
MUHYTBHI B HarpeThIii MOYTH IO KUIIEHUS ILEJOYHON pacTBOp ajlu3apuHa, MepeMellnBas COACPKUMOE CTaka
OKpalllMBaeMbIil MaTepuaj HM3BJICKAIOT, MPOMBIBAIOT TEIJION BOIOW W Cymiar Ha Bo3ayxe. Marepuan
HECMBIBAEMYIO BOJIOM.

Konmponvhuie gonpocwi:
1. Kak Ha3bIBaIOT C1IOCOO KpAIeHUs, OMUCAHHBIN B ombITe 437
2. Kakue BeliecTBa npu KpaneHuy ajii3apUHOM BBITIOTHSIOT POJIb TPOTPABHI?
3. Kakum 06pa3zoM npoTpaBa CIioCOOCTBYET YACPKUBAHUIO KPACUTEIN HA OKpaIlliBaeMOM MaTepHae?
4. Yto Takoe aJTrOMUHUEBBIN aTM3apUHOBBIM JIak?
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. [TonyunTte a30KkpacuTeNb U3 O-TOJIYUIMHA U O-Kpe3oa.
2. Ucxons n3 6en3ona nonyuunte: 4,4’ -TUHATPOOHPEHNT

Tema 21. lIaTnunennbie rerepouukabl (OIIK-2)
Jlexknus.
OOue mpencTaBiaeHus W KiIacCU(PUKAIMS TeTePOLHUKIOB. [IATHUICHHbIE TeTePOLUKIBI C OJHUM TIeTepo:
OOue meroasl cuHTe3a U B3auMmornpespainieHus (KOpreB). 3aBUCMMOCTh CTENIEHH apOMaTUYHOCTH OT TPH[
0COOEHHOCTH B3aMMOJCHCTBHS TeTepOLUKIAa C AekTpopmnamu. CpaBHHUTEIbHAS XapaKTepHCTUKA (Pus)
¢bypana, Tnodena, muppoina u 6eH3zona. Peakuuu rupupoBaHust U OKUCICHUS.

@ypdypon u tHODEH-2-anpAeTHA, MUPOCIU3eBas KUCIoTa. KHCIOTHBIE CBOMCTBA MUppOSia U UX HCION
cBoiicTBax nupposa u ¢penona. Konpencamnus nuppoina ¢ GopManbIerujoM U MypaBbUHOM KucI0TOU. [Iuppc
nopouH. [TuppodabHBI LMK Kak CTPYKTYpHBIA (hparmMeHT xjopoduiuia U remorioonna. Mumon u ero 1
MHJIONIFHOTO f1pa, OCHOBAaHHBIC HA HCIIOJIb30BAaHMM apOMaTH d€CKUX AMUHOB M apWITHAPA30HOB (peakiy
MHJI0NIa KaK aHajora nuppona. CHHTe3 BaXHEWIIMX MPOM3BOAHBIX. [IperncTaBieHre O MPHUPOAHBIX COCIM
[ToHsATHE 00 MHAUTOUIHBIX KPACUTEIAX U KyOOBOM KpallleHUH.

[IaTnuneHHble TETEPOLUKIIBI C aTOMaMU a30Ta, KUCJIOpoaa U cepsl. [lupason, ummuaason, Tpuasonsl, TETP
METO/Ibl CUHTE3a, MPEACTaBIECHUE 00 3JIEKTPOHHOM CTPOECHUH, APOMATUYHOCTH U XUMUUECKUX CBOMCTBAX.
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IIpakTH4Yeckoe 3aHATHE.
[IaTuunennbie rerepounkiibl HlecTnu/ieHHbIE reTepOLUKIIbI
OnbIt 45. [Tonyyenue pypdyposa u ero cBoiicTa
PeakTuBbI: ApeBecHble ONWIKH, coiisiHas kuciora (1:1), aHunuH, neasHas yKcycHasl KUCJIOTa, THAPOXJIOPH,
aMMHUa4YHBIA pacTBOp OKCUAa cepedpa.
45.1. Ilonyuenue ¢hypgypona uz nenmo3anos.
Oxono 1,5-2 T cyXxux OpeBeCHBIX ONMUIOK CMEIIMBAIOT ¢ pa3dapneHHOU (1:1) coNsiHO#M KUCTOTOM TaK, 4YTOOH!
[TpoGupky 3aKpbiBalOT MPOOKOM C OOpPATHBIM BO3AYIIHBIM XOJIOMMIHHHKOM, HArpeBalOT Ha KHIIAIIEH BO,
XOJIOAMIIFHUK YIAJSIOT, 3aKPhIBAIOT MPOOUPKY MPOOKOH ¢ M30THYTOH CTEKISHHOM TPyOKOH, YKPEIUISIOT Hal
IUTAMEHEM TOPEJKH, OTTOHSIOT B MPUEMHHK 2-3 MJI KUAKOCTH C XapaKTepHBIM 3amaxoM ¢ypdyporna. [lon
MOCIEIYIOIIUX OTBITOB.
11 Ypaenenus peaxyuii:
(C5H804)n + n H20 ® n C5H1005
45.2. Bzaumooeiicmaue Qypdhypona ¢ AHUIUHOM.
Ha ¢unsrpoBanbHyto Oymary HaHOCAT KAaIlIl0 aHWIMHA, 3aTEM B TO K€ MECTO JOOABJISIOT KaIUII0 YKCY!
dbypdyporna. HabaromaroT mosiBieHre KpacHON OKpacKd, KOTOPYIO UMEET MPOIYKT KoHAeHcanu ¢pypdypona
45.3. Peaxyus ¢hypghypona c ¢henuncuopasumnom.
B 3-x mu Bomel pactBopsor 0,1 T conmsHOKMcHoro ¢deHunruapazuna, 0,15 r amerara Hatpust U J100aBIL
dbypdypona. Bemanaer penunruapazon ¢pypdypona.
VYpaenenue peaxyuu:
45.4. Peaxyus ¢hypghypona c ammuaunvim pacmeopom okcuoa cepebpa
K 1 M3 ammuadHoro pacTBopa ruipokcuzia cepedpa B npodupke mpudasisitor 1-2 kammm pactBopa Gypoyp
HabGmronarot BelnajieHne ocaaka MeTalInueckoro cepedpa.
3aoanue. Hanuwwume ypasnenus: a) peaxyuu OKUcieHus Qyp@ypona ammuayHvlM pacmeopom
okcuoa cepebdpa;, 0) peaxyuu Kaumnuyyapo c yuacmuem Gypgypona; 8) peaxyuu ¢Qypourosoi
KOHOeHcayuu.
OnriT 46. CBONUCTBA HHAUTO
PeakTuBbl: MHAUTO, THAPOCYALGUT HATPUS, TUAPOKCU HATPHs (KOHIICHTPUPOBAHHBIM PACTBOP), KOHIICHTP
pacTBop 1Mok03bl, 10%-HbIi pacTBOp KapOOHATa HATPHSL.
46.1. Boccmanognenue uHoueo u Kybogoe KpauieHue
B maneHbpko# cTymke TImaTenbHO pacTUparoT 20 Mr (HECKOJIBKO KPYNMHMHOK) MHIWTO ¢ 2 MJ Bojasl. [Tomyder
conepskamyto pactBop 0,2 T ruapocynbhuTa HaTPUS B 2 MJI BOABI U MPUIUBAIOT 2 MJT KOHIICHTPHUPOBAHH(
PEaKLMOHHONW CMEChI0 OCTOPOKHO HAarpeBaloT Mpu BeTpsxuBaHuU. HaOmrogaroT Mcue3HOBEeHHE Ocaika ¥
pactBopa «0enoro» uHaUro. Yacth (0KoJ0 1 MIT) MOJIy4EHHOTO pacTBOpa OTIMBAIOT B JAPYTYIO MPOOHPKY,
BCTPSAXUBAIOT. PacTBOp crHEeT U BBINAJAalOT XJIOMbs CHHEr0 MHANUTO. B ocTaBIIyiocs yacTh pacTBopa «0enor
XJIOMYaTOOYyMa)KHOM TKaHU M OECIBETHYIO IIEPCTSIHYIO MPSDKY, MpeIBapUTEIbHO CMOYEHHbIE BOOM. Uepe
BBIHUMAIOT U3 MPOOUPKHU, OT’)KUMAIOT OT M30BITKa PacTBOpa M pa3BelIMBaIOT Ha Bo3ayxe. [locrenenHo mare
VcnpIThIBAIOT, CMBIBAETCS JIM C HUX Kpacka BOJAOW M3-TOJ KpaHa.
Cxema 83aumonpespaujenuii «6eno2o» u cune2o UHOU2Oo

[lemounoit pacTBOp «O€IO0T0» MHAWIO, TaK HA3bIBAGMBIH KyO, JIETKO MPOMUTHIBAET TKaHb. [Ipu mocmemyk
a7copOMpPOBaHHOE TKAaHBIO JIEHKOCOEAMHEHHUE IMEPEXOJUT B HEPACTBOPUMBINA KpacCUTENb, KOTOPHIH, BBIJE:
CBSI3BIBACTCS C HUMH. [[s1 MPUTOTOBIEHHS] MHIWTOBOTO Ky0a B TEXHUKE OOBIYHO HCHOIB3YIOT THUAPOC
SIBJISFOLLIUICS OYEHb CUIIbHBIM BOCCTAHOBHUTEIEM:

Na25204 +2 NaOH ® 2 Na2S03 +2 H

46.2. Cynvgpuposanue uHOU20 U 80CCMAHOBIeHUe UHOULOKAPMUHA.

Heckonbko KpyNMUHOK UHIUTO MOMENIAIOT B MPOOUPKY, MPUIUBAIOT 1-2 MJI BOJIBI M BCTPSAXMBAIOT CHayaa 1
MIpY HarpeBaHUH, JI€JAl0T BBIBOJ O CIIOCOOHOCTH MHJIUTO PacTBOPAThCA B Bone. IIpuMepHO Takoe e Koiu
npoOUpPKy U J00aBISAIOT | MJI KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI. [IOCHMHEBIIYI0 CMECh BCTPSIXUBAKY
(ocTtopokHO!) 10 MOMHOTO pacTBOpeHUst UHAUTO. [IpoOHpPKY ¢ pacTBOPOM OXJIaXKAAIOT HA BO3IyXE, 3aT€M HeE:
K 2-3 MJ1 X0sI0aHOM BO/IbI. [lomydaeTcst HHTEeHCUBHO-CUHHUI pacTBOP UHAUTO0-5,5 - TUCYIb(OKUCIOTHI (MHINUT
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B nmpo6upky HanmBaroT 2 mMa 5%-Horo pactBopa roko3bl, 2 mil 10%-Horo pacTBopa kapOoHara HaTpHs 1
MH/IUTOKapMUHA (OCTOPOXKHO, BO3MOKHO BcrieHnBaHue!). [IpoOupKy ciierka nomorpeBaoT U HaOJII0Aal0T BO«
pacTBOp CTAHOBUTCS KEITHIM; €r0 OXJIAKIAIOT U CWIBHO BCTPSIXMBalOT. BHOBb NOSABIAETCA CHHSASA (
JENKOCOEAMHEHNS KUCI0pOOM Bo3ayxa. [Ipy moBTOpHOM HarpeBaHUM pacTBOP OIISATH JKEITEET.

[Tonocku Genoii TKaHU OKPAIIMBAIOT HHIUTOKAPMHUHOM aHAJIIOTUYHO KPAIICHUIO UHIUTO.

Koumponvusie 6onpocwt u 3a0anusi.

1. Hanumure ypaBHEHUE peakiiuy Cylb(pUpoBaHUs MHAUTO. YeM oTiMyaeTcs OT MHIUTO KPACUTENb WHAUTOK
2. BO3MOKeEH 1 Nepexoj] MHAUTOKapMHUHA B JIGUKOCOEIMHEHNE?

3. OOBsICHUTE POLIECCHI, MPOUCXOSIINE P KPAIIEHUH UHIUTO U MHIUToKapMuHOM. Hamummure ypaBHeHU

4. Tlpu nefcTBUM CUJIBHBIX OKHCIHTENEH (Hampumep, a30THas U XpOMOBAsi KUCIOTHI, IEPOKCH]T BOJIOPOIA)
MHAUTOKapMUH — B U3aTUHCYNIb(OoKUCI0TY. HanummTe ypaBHEHUS 3TUX peaKLUi.

OmnbiT 47.CBOMCTBA TUPUIUHA

PeakTuBbl: NUPUANH, KOHIIEHTPUPOBAaHHAs COJIIHAs KUCI0Ta, 2%-HbIA pacTBop xyopuaa xenesza (III), 2%
HACBILLEHHBIN PACTBOP MUKPUHOBOW KHUCIIOTHI, HOAMETAaH, HOIATaH, 1%-HbIil pacTBOp NepMaHraHaTa Kajus, |

47.1. OcHosHble colicmea NUPUOUHA.

B nmpobupke cmemmBator 1 M nupuauHa ¢ 4-5 mur Bombl. OTMEUAIOT XOPOIIYIO PACTBOPHUMOCTh MUPUIUHA
Karutro nosiy4eHHOro pacTBopa HaHOCST Ha KPaCHYIO JJAKMYCOBYIO Oymary, 0OTME4aroT U3MEHEHHE OKPAaCKH U

K xamne nupuanHa OCTOPOXKHO MPHOABISIOT KOHIIEHTPUPOBAHHYIO COJISIHYIO KHCIIOTY, HAONIOMAIOT BBII
pazorpeBanue. K nonydeHHOMY 0caKy IPUIUBAIOT BOJY, OCaI0K PAaCTBOPSIETCS.

Ypasnenusa peaxyuu:

47.2. Ilonyuenue coneit nupuouna.

K 1Imn 2%-noro pactBopa xsopuaa xene3a (III) gobasnsior 1-2 kamm pacTBopa MUPUINHA, TPUTOTOBI
o0pa3oBaHue Oyporo ocajka.

12 Ypaenenue peaxyuu:

K 1 mn 2%-noro pactBopa cyibdara meau (II) npunusatot 2 xarmiu pactBopa nupuauHa (om. 45.1), HaOnr
ruapokcuaa meau (II), koTopsiil pacTBOpsieTCst B M30BITKE MTUPUANHA, 00pa3yst KOMIUIEKCHYIO COJIb SIPKO-CHHE

13 Ypasnenue peaxyuu:

K 2-3 M1 HachIEHHOTO pacTBOpa MUKPUHOBOM KUCIOTHI MPUOABISIIOT 0,5 MJT Kamesib pacTBOpa MUPHUINHA
o0pa30BaHME UTOJIBYATHIX KPUCTAIUIOB MUKpaTa MUpUANHUS. Peakuus nmpumensieTcs s oOHapyKeHUs UPH
M30BITKE MUPHUIMHA KPUCTAILIBI TUKpaTa MUPUAUHUS PACTBOPSIIOTCS).

B nBe mpoOpku BHOCAT MO HECKOJBKO Karlesib MUpHIMHA. B oqHYy mpoOHpKy 100aBisIOT paBHBIA 00BEM
[Tpobupku cnabo HarpeBaroT B BOJSHON OaHe, peaKIMOHHAs Macca B HUX MYTHEET M pacciIauBaeTCs, BbJ
3aTBEpACBACT.

14. Ypasnenus peaxyuui:

47.3. OmHowenue NUpUOUHa K OKUCTUMETSM.

CwmemmBator 1 Ma pactBopa nupuauna (om. 45.1) ¢ 1 ma 1%-Horo pactBopa nmepmanranara kanus u |
PeakiimoHHy10 cMeCh HarpeBaloT, 00eCIIBeUNBaHHS HE HAOIIONAIOT.

KoHTposnbHBIE BOIIPOCHI:

1. Kak 00BCHUTH XOPOIIIYIO0 PAaCTBOPUMOCTH MUPUJINHA B BOzC?

2. Kaxoi1 xapakrep (KHUCIOTHBIN, OCHOBHBIN) IIPOSIBIISIFOT pacTBOPHI upHanHa B Boae? [louemy?
3. IloueMy NUPUIUH YCTOWYUB K JEHCTBUIO OKUCIUTEICH?

4. Ecmu #ionua N-METUINHPUAUHUS PACTBOPUTH B HEOOIBIIOM 00BbEME BOJBI, 100aBUTH PacTBOP (PeHomnd
cepebpa U XOPOIIO MepeMelIaTh, TO PEaKMOHHAs CMECh OKPAIIMBAeTCA B MAJMHOBBIN IIBET M BBINAIACT X
STUM siBJIeHUSAM. HanummTe ypaBHEHHE pEaKIHH.

OmngpiT 48. CBolicTBa XHHOJIMHA

PeakTuBBI: XMHONWMH, MUKPUHOBAS KHUCIOTa, 2%-HBIA pAacTBOp MEpPMaHraHaTa Kallus, COJITHAs KUCIIOTa, Ka
HommeTaH, HUTpaAT cepedpa.

48. 1. Pacmeéopumocmuv XUHONUHA 8 800€ U €20 OCHOBHbIE CBOUCMEA.
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K 5-6 mi1 Boab! mpuOaBIIAIOT MpH BCTpsiXuBaHUU | Mi1 XuHOIMMHA. OTMEUaIOT XapaKTEPHBIN 3amax XMHOIUHA
BoJIe. J{aloT pacTBOPY OTCTOSTHCS U CIMBAIOT BEPXHUIN BOTHBIN CIIOH B JIPYTyIO MIPOOUPKY; MOTyUYEHHBIH BO
Ul TOcenyomux onbiToB. K ocTaBiiemycs 1ocie OTAEIEHUs] BOJHOTO €0 HEPACTBOPUBLIEMYCS XUHO!
NPUIMBAIOT KOHLEHTPUPOBAHHYIO COJISTHYIO KHCJIOTY M HAOJIOJAIOT IOJIHOE PACTBOPEHUE XMHOJMHA. 3are
HaTpus, IPU STOM BBIIEIAIOTCS KAIUIM XUHOAMHA. [1o aHanoruu ¢ npeBpanieHUsIMU TUPUIMHA HAUILNTE V)
JUIS. XMHOJIMHA.

48.2.0Obpa3zosanue nukpama XuHOIUHUSL.

K 2 My HachlIEeHHOTO pacTBOpa MUKPUHOBOW KHCIOTHI Jo0aBisorT 0,5 M pacTBOpa XWHOJMHA M3 OI. 4
MUKpaTa XUHOJIUHM. Hanmummre ypaBHEHHE peaKITii.
48.3. Ilonyuenue uemeepmuuHoOU AMMOHUEBOU CONU XUHOIUHA.
K HeckonbkUM KaruisiM XWHOJMHA B MPOOMPKE OCTOPOKHO MPU BCTPSIXUBAHUU J00ABIAIOT PaBHBIA OOBEM
HarpeBaloT Ha BOJSHOW OaHe, HaONMIOAAIOT TIOMYTHEHHUE U BBIJIEJIEHHE OBICTPO 3aTBepIeBatolero macia. HYuc
Hanumure ypaBHeHue peakiuu.
[Tony4yeHHYIO YETBEPTHUHYIO aMMOHOEBYIO COJIb XUHOJHMHA (Hoana N-METHIXUHOIUHUSA) PACTBOPSIOT B H
pactBop (peHondTarenHa 1 HEMHOTO OKCHIa cepedpa, BCTpAxuBaioT. HabmroqaroT BblNaieHue 0caIka, pacT!
ITpu B3aMMOnEHCTBUU COMM C OKCHIOM cepebpa B BOAHOI cpene oOpasyercs YeTBEPTUYHOE aMMOHHEBC
MOKAa3bIBACT CHIIbHYIO IIEJIOUHYIO peakiuio. Hanummre ypaBHeHUs peakinii 00pa30BaHUs COIHM U COOTBETCT
48.4. Oxucnenue xunonuua.
B mpobupky Hanusator 1 mu pactBopa xuHonuHa (om. 46.1), no6asnsor 1 miu 2%-HOro pacTBopa mnepm
kapOonara Harpus. HabmogaroT obeciiBeunBaHe pacTBOpa M BhIMAICHHE Oyporo ocajka.

135 Ypasnenue peaxyuu:

3aoanue. Cpagnume ceoticmea XuHOIUHA U NUPUOUHA, OOBACHUME UX CXOOCMB0 U paziuyue.
OmnpiT 49. OKHCIEHNE MOUEBON KUCIIOTHI
PeaktuBbl: MoueBasi kuciora, 10%-HbIil pacTBOp TMIpPOKCHIA HATpus, pa30aBleHHAs COJIIHAs KUCIOTa, P
cepebpa, pacTBop KapOOHaTa HATPHSI.

16. Ko BTOpOIi yacT MIETOYHOTO PacTBOPa MOUEBOM KHCIIOTHI (011. 47.1) 100aBISIOT paBHBIN 00BEM

CMeCh B TUTaMEeHH ropeiiku. Brimanaer ocamok okcuaa menu (I).

Vpasnenue peaxyuu:
Ha cTexnsHHYI0 TNIACTHHKY (C TOAIOKEHHOW 0estoif Oymaroif) HaHOCST KarIlo pacTBopa KapOoHaTa HaTpHs
HUTpara cepedpa U BHOCAT B TOTYUYUBIIYIOCS CMECh HECKOJIBKO KPUCTAIIJIOB MOYEBOW KUCIIOTHI; OTMEYAIOT
okpacku. KapOoHar HaTpus mepeBOIUT MOUYEBYIO KHUCIOTY B PACTBOP, a BBIMABIINI BHa4ane KapOoHAT cepel
MeTaJuInyecKoro cepeOpa. Hanuimmre ypaBHEHUS 3TUX PEAKIIMMA.

IIpyn neicTBUM CUIBHBIX OKHMCIUTENEH (HanpuMep, KOHLEHTPUPOBAHHON a30THOM KHCIIOTBbI) MOuYe€Bas Ki
OKHCIeHHs W ruaparanuu. Ilpum neifictBuM Ha 3Ty cMech aMMuaka WM IMIEIOYM OOpaszyroTCs OKpaIleH
I1yprypOBOKHUCIIBIM aMMOHMI — MYPEKCHUJL OKpALIEH B PO30BO-KPACHBIN 1[BET.

MypekcuaHas peakiys UCIOoNb3YEeTCs HE TOJIBKO Ul OOHApY>KEHUs MOYEBOM KUCIIOTHI, HO U APYTHX IPOU3B
TeOOpOMUHA.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. B uewm 3akmouaercs anunodobHocTs pypana?
2. Kak cOOTHOCSTCSI DHEPTUHU Pe30HAHCA MATUYICHHBIX TeTEPOIMKIIOB M O6eH30ma. Kak 3To oTpakaercs Ha

Tema 22. lllecTuusiennbie rerepouukiibl (OIK-2)
Jlekuus.

[IlecTruneHHbIE TETEPOLMKIIBI ¢ OAHUM TeTepoaroMoM. [Iupuann u ero romosoru. Homenkiarypa u u3ome
OCHOBHOCTH NMUPUIUHOBOTO ITUKJIA. [IposiBiIeHre HYKI€O(PHIBHBIX CBONCTB: PEAKIIUHU C IEKTPOPUIaAMHU TIO
OTHOLIEHHE TUPUIUHA U €r0 TOMOJIOTOB K OKHUCIUTENSAM. ['mapupoBaHuE MUPUIMHOBOrO siapa. BiusH
CIIOCOOHOCTh MUPHUAMHOBOTO ITMKJIA B IEJIOM M €r0 OTIEIBHBIX MOJIOXKEHUN. AHAIOTHS B XMMHUYCCKHX CB
Peakiun anekTpoduIbHOTO 3aMelieHuss B sIpe NMUPHAMHA W ero N-okucu. Peaknuum HyKiIeo(HIBHOTO
UnunbabrHa) U aTOMOB TajioreHa. AKTUBHOCTh METHJIBHOW T'PYIIIBI M 3aBUCUMOCTH OT €€ PacCIIONIOKCHF
MOJIOKeHMS DYHKITMOHATBHOM TPYIIIBI B KOJIBIIE HA CBOMCTBA TUAPOKCH- U AMHUHOIIUPUIUHOB: TAyTOMEPHS T
pacierieHue TUPUINHOBOTO IIUKJIA.
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XWHOJIMH ¥ €T0 MPOCTEHIIINE TIPOU3BOAHBIC. METObI TIOCTPOSHHSI XMHOJIMHOBOTO sIJpa, OCHOBaHHBIC Ha peal
KapOOHWIbHBIMU coeqHHUsIMU (cuHTe3bl Ckpayna u JleOnepa - Munepa). Okucienne xuauiauHa. CXOacTB
NUpUArHA U XUHONIMHA. V30xuHOoNmMH. [IpencTaBienue o MpUpOTHBIX COCTUHEHUSX, JICKAPCTBEHHBIX CPEIICTE
MUPUINHA.
[lecTruneHHBIE a30THCTBHIE THTEPOIUKIIBI C AByMsI reTepoatomMamu. [IupumuauH. CriocoObl MOCTPOCHHUS M
B3aUMOJICCTBMM MOYEBHUHBI M €€ TPOU3BOJHBIX C MaJOHOBBIM 3(hupom, dpupamu B-anpaerumo u - kel
XUMHAYECKUX CBOMCTB MUPHUIMHA U THPUMHUIAHA.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
[IpuBecTy mpuMepsl peakuii MOATBEPKIAIOIINX OCHOBHBIE CBOMCTBA MUPHUIMHA.

Peakuuu HyK1€0(pMIBHOTO 3aMEIEHHs B TUPUIMHOBOM KOJIbLIE.

Brnusinue retepoaroma Ha peakiuu 3MeKTPOoGUIHHOTO 3aMEICHNs MPUINHA.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKyIui KOHTposib — 80 6aioB

4 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaibHbie 0amisl — 10 6amoB

Pacripenenenne 6aioB 1Mo 3aaHUsIM:

Ne Hazpanue Dopmbl Max. MeTonrka npoBeACHNS 3aHATUS U OLIEHKU
T€ | TeMbl/BHUI TEKyIler | KOJ-BO
MBI yueOHOM 0 OamnoB
paboThI KOHTPOI
st/ cpe3sl
1. OcHoBHBIE pabora 10 OTBerT Ha ceMUHape MO MpenBapUTENBHO 0003HA-YEHHBIM
HOHSTHS Ha TEOPETUYECKUM BOIIPOCAM U MaKCHUMaJlb-HO OLICHHBAETCS B
OpraHUYeCKO | CEMHUHap 10 Gamnos:
1 XUMUH. e 9-10 GamnoB BBICTABISETCSA, €CIU CTYIEHT OOHA-PYKUI
MeTtonst BCECTOPOHHEE, CHCTEMaTHYeCKoe H DIy0O-KO€ 3HaHHUe
BBIJICJICHUS, MIPOrpaMMHOT0 MarepHana,.
OYHUCTKH H 8-7 OalIOB  BBICTABISIETCS, €CIHM CTYAEHT OOHA-pYKHI
WUACHTU(HKALL JOCTaTOYHO ITyOOKKE 3HAHUS POTrPaMM-HOTO Marepuania.
un 5-6 0anoB: CTYyACHT MOKAa3bIBAET HE JOCTAaTOYHBIH YPOBEHb
OpraHUYECKU 3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B IMOJTHOM
X o0beMe BasieeT MPaKTUIECKUMHU HaBbIKAMU
COCTMHECHUM. 0-4 OammoB: CTYIGHT TIIOKa3bIBAaeT CIa0bIii  yYpPOBCHB
KauectBeHHBI npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
Hu MpakTUYECKUX cuTyanuil. HempaBuwibHO oOTBedaeT Ha
KOJIMYECTBEH MTOCTaBJIEHHBIE BOIIPOCH! WIIN 3aTPYIHIETCS C OTBETOM
HBI aHajus. Tectupo 10 Tect coctouT u3 15 Bompocos.
BaHUC 10 OammoB — cTygeHT mpaBWibHO oTBewaeT Ha 75-100%

BOIIPOCOB B TECTE

6 ©OamioB — CTymeHT mpaBmibHO oTBedaeT Ha 50-74%
BOIIPOCOB B TECTE
3 ©Oamma — CTymIeHT MpaBWJIbHO oTBedaeT Ha 25-50%

BOIIPOCOB B TECTE.
0 6amyoB - meHee 25% MPaBIILHBIX OTBETOB
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ATKaHEbI

nabopar
opHas
pabora

3amaHupoBaHO BBINOJIHEHHE | mabopatopHOil paboTHl B
BUJIC MHIMBHUYaJIbHOTO SKCIEPUMEH-TAIBHOTO 3aaHusl. 3a
KaXIyro 1a00opaTopHyI0 paboTy MaKCUMAaIbHO HAUYUCISETCS

5 Oamnos: 1 Oamn - BeImonHeHHe; 2 0ajula — pacueTsl U
opopminenune; 2 Oamra — 3amuTa  TEOPETHUECKOTO
Marepuaia K J1adopaTopHoil pabote

Tectupo
BaHUE

10

Tect coctouT u3 15 Bompocos.

10 OammoB — cTygeHT mpaBWiIbHO oTBewaeT Ha 75-100%
BOIIPOCOB B TECTE

6 ©OamioB — CTymeHT mpaBmiIbHO oTBedaeT Ha 50-74%
BOIIPOCOB B TECTE

3 Oamma — CTymIeHT MpaBWJIbHO oTBedaeT Ha 25-50%
BOIIPOCOB B TECTE.

0 6amyoB - meHee 25% MPaBIILHBIX OTBETOB

AJKeHEbI

nabopar
opHas
pabora

3ariaHupoBaHO BBINOJIHEHUE | mabopatopHOil paboTHl B
BUJIC MHIMBHYaJbHOTO SKCIEPUMEH-TAIBHOTO 3a7aHusl. 3a
KaXIy1o 1ab0opaTopHyI0 paboTy MaKCUMAaIbHO HAUYUCISETCS

5 Oamnos: 1 Oamn - BeImonHeHHe; 2 0ajula — pacueTsl U
opopmnenune; 2 Oamma — 3amuTa  TEOPETHUECKOTO
Marepuaia K J1adopaTopHoil pabote

KOJLJIOKB

UYM(KOHT

POJIBbHBII
cpe3)

10

KosnokBuyM craetcst B yCTHO#M hopMe 10 IpeaBapUTeIbHO

0003HaYEHHBIM TEOPETUIECKHUM BOPOCAM U MaKCHUMAaJbHO

orennBaercs B 10 Gamos:

9-10 ©6amIoB BBICTABIACTCS, €CIIM CTYACHT OO-HAPYKII
BCECTOPOHHEE, CHCTEeMaTHYeCKoe U TiIy-00Koe 3HaHWe
MPOrpaMMHOTO MarepHalia, YMeHHe CBOOOIHO BEHITIOIHSTH

3a7laHud, TPEIYyCMOTPEHHbIE MPOTrpaMMOM, OCBOUBIIUH
OCHOBHYI0, U 3HAKOMBIH C JOMOJHUTEIbHOU JINTEPATYPOM.

Ha Bompocel oTBewaeT Kparko, apryMEHTHPOBAHO,
YBEPEHHO, I10 CYIIIECTRY.

8-7 0amIoB  BBICTABISACTCSA, €CIU CTYICHT O0-HapYKUI
JOCTaTOYHO TIIyOOKWE 3HAHWS MPO-TPAMMHOTO Marepuara,

YMEHHE HCIIONIb30BaTh paHee IMOMyuYeHHbIC 3HAHHUS C BHOBD

MpHOOpETEeH-HBIMY,  MPUMEHATb WX  Ha  IPaKTHKE.
Bompochl, 3amaBaemble mpemnofaBareleM, HE BBI3BIBAIOT

Cy-IIIECTBEHHBIX 3aTPyAHEHUN

5-6 0aIoB: CTYIEHT IIOKa3bIBa€T HE JOCTA-TOYHBIN
YpOBEHBb 3HaHWN y4eOHOTO W JIEKIIMOHHO-TO MaTepuaia, He

B TIOJTHOM O0OBEMe Bia/eeT MPaKTHIYECKUMU HaBBIKaMH,

YyBCTBYeT ce0s HEYBEpPEHHO IpH OTBETe Ha BOMPOCH. B
OTBETE HE BCErAa MPHUCYTCTBYET JIOTUKA, aPTyMEHTHI
MIPUBIIEKAIOTCA HEOCTaToYyHO Beckwe. Ha mocTaBieHHBIC

BOIPOCHI ~ 3aTPyAHAETCS C  OTBETaMH,  IIOKa3bIBaeT
HEJ0CTAaTOYHO ITyOOKHe 3HAHUS

0-4 OammoB: CTymeHT TIOKasblBaeT CilaOBIi  yYpOBEHB
npoeCCHOHANPHBIX 3HAHWH, 3aTpyIHSICTCS TpPU aHaJM3e

MPaKTHYECKUX CUTyanuid. He MoXXeT mpuBecTH MPUMEPHI U3

peaIbHOM  TPaKTUKH. Heysepenno U JIOTUYECKHU
HEMOCIIE0OBAaTeIbHO H3/Maraer wmarepuai. HemnpaBuibHO

OTBEYAET Ha IMOCTABJIEHHBIE BOIPOCH MIIM 3aTPYIHSAETCS C

OTBETOM

Tectupo
BaHUE

10

Tect coctout u3 15 BOmpocos.
10 GamnoB — cTymeHT mpaBWIbHO OTBedaeT Ha 75-100%
BOIIPOCOB B TECTE

6 OamnoB — CTyAeHT npaBwiIbHO oTBeyaeT Ha 50-74%
BOIIPOCOB B TECTE
3 Oamma — CTyOGHT NpaBWIbHO oTBeyaeT Ha 25-50%

BOIIPOCOB B TECTE.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB
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ATnKagveHsbl. nabopar 5 3amaHupoBaHO BBINOJIHEHHE | mabopatopHOil paboTHl B
opHas BUJIC MHIMBHUYaJIbHOTO SKCIEPUMEH-TAIBHOTO 3aaHusl. 3a
pabora KaXIyro 1a00opaTopHyI0 paboTy MaKCUMAaIbHO HAUYUCISETCS

5 Oamnos: 1 Oamn - BeImonHeHHe; 2 0ajula — pacueTsl U
opopminenune; 2 Oamra — 3amuTa  TEOPETHUECKOTO
Marepuaia K J1adopaTopHoil pabote
Tectupo 10 Tect coctouT u3 15 Bompocos.
BaHHUC 10 OammoB — cTygeHT mpaBWiIbHO oTBewaeT Ha 75-100%
BOIIPOCOB B TECTE
6 ©OamioB — CTymeHT mpaBmiIbHO oTBedaeT Ha 50-74%
BOIIPOCOB B TECTE
3 Oamma — CTymIeHT MpaBWJIbHO oTBedaeT Ha 25-50%
BOIIPOCOB B TECTE.
0 6amyoB - meHee 25% MPaBIILHBIX OTBETOB
ATKHHBI nabopar 5 3ariaHupoBaHO BBINOJIHEHUE | mabopatopHOil paboTHl B
opHas BUJIC MHIMBHYaJbHOTO SKCIEPUMEH-TAIBHOTO 3a7aHusl. 3a
pabora KaXIy1o 1ab0opaTopHyI0 paboTy MaKCUMAaIbHO HAUYUCISETCS
5 Oamnos: 1 Oamn - BeImonHeHHe; 2 0ajula — pacueTsl U
opopmnenune; 2 Oamma — 3amuTa  TEOPETHUECKOTO
Marepuaia K J1adopaTopHoil pabote
KOJIJIOKB 10 KommokBuym ciaercst B ycTHOM (opMe 1o TpeIBapUTENLHO
HYM(KOHT 0003HauYE€HHBIM TEOPETUUECKUM BOIPOCAM U MAaKCUMAaJIbHO
POJILHBII orennBaercs B 10 Gamos:
cpe3) 9-10 06amioB BBHICTABISAETCS, €CIM CTYOEHT OO0-HAPYKWJI

BCECTOPOHHEE, CHCTEeMaTHYeCKoe U TiIy-00Koe 3HaHWe
MPOrpaMMHOTO MarepHalia, YMeHHe CBOOOIHO BEHITIOIHSTH
3a7laHud, TPEIYyCMOTPEHHbIE MPOTrpaMMOM, OCBOUBIIUH
OCHOBHYI0, U 3HAKOMBIH C JOMOJHUTEIbHOU JINTEPATYPOM.
OTBET MOCTPOEH JIOTHYHO, MaTepual H3JIaraercs 4YeTKo,
SICHO, XO-pOIIUM SI3BIKOM, apryMEHTHpPOBAHO, YMECTHO
WC-TIONB3YeTCsl MH()OPMAIIMOHHBIA ¥ WIUTIOCTPATHB-HBINA
Matepras (IpUMEPHl U3 MPAKTUKH, TAONHIBI, TpaQuKd H
T.0.). Ha Bompochkl oTBewaeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, I10 CYIIIECTRY.

8-7 0amioB  BBICTABISACTCSA, €CIU CTYICHT O00-HapYKHII
JOCTaTOYHO TIIyOOKWE 3HAaHWS MPO-TPAMMHOTO Marepuara,
YMEHHE HCIIONIb30BaTh paHee IMOMyuYeHHbIC 3HAHHUS C BHOBD
MpHOOpETEeH-HBIMH, MPUMEHATh WX Ha mpakTuke. OTBer
MO-CTPOEH JIOTMYHO, MaTepuaj U3JaraeTcss XOpOIIUM
SI3BIKOM, TIPHUBIIEKAETCS WH(OPMATHUBHBIH u
WJLTIO-CTPUPOBAHHBIN MaTepral, HO IPH OTBETE JOMYC-KaeT
HEKOTOpBIE  TIOTPEIIHOCTH. Bompocel,  3amaBa-emble
MperoaBaTesnem, HE BBI3BIBAIOT CYIIECTBEH-HBIX
3aTpyHEHU N

5-6 0amIoB: CTYIEHT IIOKa3bIBa€T HE JOCTA-TOYHBII
YpOBEHb 3HAaHWN y4eOHOTO W JIEKIIMOHHO-TO MaTepuaia, He
B TIOJJHOM O0OBEMe BialeeT MPaKTHUYECKUMU HaBBIKAMHU,
YyBCTBYeT ce0s HEYBEpPEHHO IpH OTBETe Ha BOMPOCH. B
OTBETE HE BCErAa MPHUCYTCTBYET JIOTUKA, aPTyMEHTHI
MIPUBIIEKAIOTCA HEIOCTaToYyHO Beckwe. Ha mocTaBneHHBIC
BOIPOCHI ~ 3aTPyAHAETCS C  OTBETaMH,  IIOKa3bIBaeT
HEJ0CTaTOYHO ITyOOKHe 3HAHUS

0-4 OammoB: CTymeHT TIOKasblBaeT CjaOBIi  ypOBEHB
npodeCCHOHANIPHBIX 3HAHWH, 3aTpyIHSICTCS TpPU aHaJu3e
MPaKTHYECKUX CUTyanuidi. He MoXXeT mpuBecTH MpUMEPHI U3
peaJIbHOM  TPaKTUKH. Heysepenno U JIOTUYECKHU
HEMOCIIEI0OBAaTeIbHO H3/Maraer wmarepuai. HemnpaBuibHO
OTBEYAET Ha IMOCTABJIEHHBIE BOIPOCHI MIIM 3aTPYIHSAETCS C
OTBETOM




47

Tectupo 10 Tect cocTouT U3 15 Bonmpocos.
BaHUE 10 GamnoB — cTymeHT mpaBWiIbHO OTBedaeT Ha 75-100%
BOIIPOCOB B TECTE
6 OamnoB — CTyAeHT npaBwiIbHO oTBeyaeT Ha 50-74%
BOIIPOCOB B TECTE
3 Oamma — CTYOGHT NpaBWIbHO oTBeyaeT Ha 25-50%
BOIIPOCOB B TECTE.
0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB
6. | IlpemuansHBIC OaTHI 10 JloTIOTHUTENbHBIE TIPEeMHANIBHBIC OaJUTbl MOTYT  OBITh
HauyuCJIEeHbl 3a IOCTOSHHYIO aKTMBHOCTb BO  BpeMsd
nabopaTopHBIX 3aHATHH — 10 6aIoB
7. Hroro 3a cemectp 100
5 cemecTp
*  TEKyLIUi KOHTposb — 60 6amioB
*  KOHTPOJIBHBIC CPE3BI — 2 Cpe3a Mo 5 0aIOB KaXK bl
* mpemuanbHbie 6amisl — 10 Ganos
* OTBET Ha ’K3aMeHe: He Ooinee 30 GayoB
Pacnipenenenne 6anioB 1mo 3a1aHusIM:
Ne Hazpanue Dopmbl Max. MeTonrka npoBeACHNS 3aHATUS U OLIEHKH
T€ | TeMbl/BHUI TEKyIler | KOJ-BO
MBI yueOHOM 0 OamnoB
paboThI KOHTPOI
st/ cpe3sl
1. Crnuprtsl, Tectupo 5 Tect cocTouT U3 15 Bonmpocos.
IIPOCTBIE BaHUE 5-4 GamnoB — CTYOEHT HpaBWIbHO OTBedaeT Ha 75-100%
3¢UpHL, BOIIPOCOB B TECTE
a-OKUCHU 3=2 OamioB — CTyOEHT MpaBHJILHO OTBedaeT Ha 50-74%
BOIIPOCOB B TECTE
1 OGamn — cTygeHT mpaBWiIbHO oTBeyaeTr Ha 25-50%
BOIIPOCOB B TECTE.
0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB
2. | KapOonunbu Tectupo 5 Tect cocTouT U3 15 Bonpocos.
blE BaHUE 10 GamnoB — cTymeHT mpaBWIbHO OTBedaeT Ha 75-100%
COETUHEHMUSL. BOIIPOCOB B TECTE
Henpenensn 6 OamnoB — CTyAeHT npaBwiIbHO oTBeyaeT Ha 50-74%
13( BOIIPOCOB B TECTE
anpaeruabl U 3 Oamra — CTyIeHT NpaBWILHO oTBe4yaeT Ha 25-50%
KETOHBI BOIIPOCOB B TECTE.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB
nmabopar 5 3aruraHupoBaHO BEITIONHEHUE 1 jaboparopHOit pabOTHI B
OpHas BUJIE UHIMBUYAJIbHOIO 3KCIEPUMEHTAIBHOTO 3aJaHus. 3a
pabora KOKIyIo J1a00paTopHyo padoTy MaKCHUMAaIbHO HAYHUCIISETCS
5 GammoB: 1 Gamn - BeIMONHEHHWE; 2 0amria — pacdeTsl U
opopmieHue; 2 Oala — 3aATa  TEOPETUIECKOTO
Marepuala K JjabopaTopHoii pabore
3. | KapboHoBsie Tectupo 5 Tect cocTouT U3 15 Bonmpocos.
KHUCJIOTBI U UX BaHUE 10 GamnoB — cTymeHT mpaBWIbHO OTBedaeT Ha 75-100%
MIPOU3BO/IHBIE BOIIPOCOB B TECTE

6 OamnoB — CTyAeHT npaBwiIbHO oTBeyaeT Ha 50-74%
BOIIPOCOB B TECTE
3 Oamma — CTYOGHT NpaBWIbHO oTBeyaeT Ha 25-50%

BOIIPOCOB B TECTE.
0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB
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nabopar
opHas
pabora

3amaHupoBaHO BBINOJIHEHHE | mabopatopHOil paboTHl B
BUJIC MHIMBHUIYATbHOTO SKCIEPUMEHTAIBHOTO 3aJaHus. 3a
KaXIyro 1a00opaTopHyI0 paboTy MaKCUMAaIbHO HAUYUCISETCS

5 Oamnos: 1 Oamn - BeImonHeHHe; 2 0ajula — pacueTsl U
opopminenune; 2 Oamra — 3amuTa  TEOPETHUECKOTO
Marepuaia K J1adopaTopHoil pabote

T'uapokcukuc
JIOTHI

nmabopar
opHas
pabora

3arraHupoBaHO BEITIONHEHUE 1 jaboparopHOi pabOTHI B
BUJIC WHJIMBHYyaJTbHOTO SKCIIEPUMEHTAILHOTO 3aJaHus. 3a
KOKIyIo J1a00paTopHyo padoTy MaKCUMAaJIbHO HAYHUCIISETCS

5 GammoB: 1 Gamn - BeIMONHEHHWE; 2 0amra — pacdeTsl U
opopmieHue; 2 Oayla —  3alATa  TEOPETUIECKOTO
Marepuala K jabopaTopHoii pabore

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

Komnnokeuym cmaercst B ycTHOH (opme 1o TpeaBapUTEIbHO
0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
oueHuBaercs B 10 Gaiios:

5-4  0amioB BBICTABIACTCS, €CIM CTYICHT OOHApyKWII
BCECTOPOHHEE, CHCTEMaTHYeCcKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHajia, yMEHHe CBOOOIHO BBIMOJHSTH
3aJaHus, MPEeIyCMOTPEHHBIE TNPOrPaMMOH, OCBOWBIIMI
OCHOBHYIO, M 3HAKOMBIH C JAOTONHUTEIBHOHN JINTEpaTypou.
Ha Bompocsl oTBewaeT Kparko, apryMEHTHPOBAHO,
YBEPEHHO, TI0 CYIIECTBY.

3-2 0amnoB  BBICTAaBISIETCS, €CIH CTYAEHT OOHAPYKUI
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
yYMEHHUE HCIOJIb30BaTh paHee MOJyYCHHBIC 3HAHUS C BHOBb
nproOpeTeHHBIMH, TPUMEHSTh UX Ha MpakTHKe. Bompockl,
3aJaBacMbIe npernojaBaTenem, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPYyIHEHUN

2-1 6anyoB: CTYACHT MOKAa3bIBaCT HE JOCTATOYHBIN YPOBEHB
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPAKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETe Ha BOMNPOCH. B oTBeTe He
BCErla MPUCYTCTBYET JIOTUKA, apTyMEHTHI IPUBIICKAIOTCS
HEIOCTaTOYHO Beckue. Ha  mocraBieHHBIE  BOMPOCHI
3aTpyAHSIETCSI C OTBETaMH, IIOKa3bIBa€T HETOCTATOYHO
IyOOKHe 3HAHUS

0-1 ©OannmoB: CTyZEHT TOKa3bIBaeT CJa0bli  YpOBEHb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MPaKTUYECKUX cuTyaumid. He MoxxeT mpuBecTr mpumepsl U3
peasbHOH  HpakTUKW.  HeyBepeHHO M JIOTHUYECKH
HETIOCIEZI0BaTeIbHO H3JIaraeT Mmarepuan. HenpaBHIbHO
OTBEUAEeT Ha MOCTABJICHHBIE BOMPOCHI WM 3aTPyOHAETCS C
OTBETOM

Aspneruno- u
KETOHOKUCIIO
TBI

Tectupo
BaHUE

Tect coctout u3 15 Bompocos.

10 OammoB — cTygeHT mpaBWibHO oTBewaeT Ha 75-100%
BOIIPOCOB B TECTE

6 ©OamioB — CTymeHT mpaBmibHO oTBedaeT Ha 50-74%
BOIIPOCOB B TECTE

3 Oamma — CTymIeHT MpaBWJIbHO oTBedaeT Ha 25-50%
BOIIPOCOB B TECTE.

0 6ammoB - meHee 25% MPaBIILHBIX OTBETOB

nabopar
opHas
pabora

3ariaHupoBaHO BBINOJIHEHHE | mabopaTopHOil paboTHl B
BUJIC MHIMBHUIYATbHOTO SKCIEPUMEHTAIBHOTO 3aJaHus. 3a
KaXIyro 1ab0opaTopHyI0 paboTy MaKCUMaIbHO HAYUCISETCS

5 Oamnos: 1 Oamn - BeImonHeHHe; 2 0ajula — pacueTsl U
opopminenune; 2 Oamma — 3amuTa  TEOPETHUECKOTO
Marepuaia K J1adopaTopHoil pabote
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VreBoanl

Tectupo
BaHUE

Tect coctout u3 15 BOmpocos.

10 GamnoB — cTymeHT mpaBWiIbHO OTBedaeT Ha 75-100%
BOIIPOCOB B TECTE

6 OamnoB — CTyAeHT npaBwiIbHO oTBeyaeT Ha 50-74%
BOIIPOCOB B TECTE

3 Oamma — CTYOGHT NpaBWIbHO oTBeyaeT Ha 25-50%
BOIIPOCOB B TECTE.

0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB

nmabopar
opHas
pabora

3aruraHupoBaHO BEITIONHEHUE 1 jaboparopHOit pabOTHI B
BUJIC WHJIMBHYyaJTbHOTO SKCIEPUMEHTAILHOTO 3aJaHus. 3a
KOKIyIo J1a00paTopHyo padoTy MaKCUMAaJIbHO HAUYHUCIISETCS

5 GammoB: 1 Gamn - BeIMONHEHHWE; 2 0amra — pacdeTsl U
opopmienne; 2 Oala — 3aATa  TEOPETUIECKOTO
Marepuala K JjabopaTopHoii pabore

AMHHOKHCIIO
TBI

nabopar
opHas
pabora

3ariaHupoBaHO BBINOJIHEHUE | mabopatopHOil paboTHl B
BUJIC MHIMBHIYATbHOTO SKCIEPUMEHTAIBHOTO 3aJaHus. 3a
KaXIy1o 1ab0opaTopHyI0 paboTy MaKCUMAaIbHO HAUYUCISETCS

5 Oamnos: 1 Oamn - BeImonHeHHe; 2 0ajula — pacueTsl U
opopmnenune; 2 Oamma — 3amuTa  TEOPETHUECKOTO
Marepuaia K J1adopaTopHoil pabote

KOJLJIOKB

UYM(KOHT

POJIBbHBII
cpe3)

KosnokBuyM craetcst B yCTHO#M hopMe 10 IpeaBapUTeIbHO
0003HaYEHHBIM TEOPETUIECKHUM BOPOCAM U MaKCHUMAaJbHO
orennBaercs B 10 Gamos:

5-4  0auIoB BBICTABISETCSA, €CIHM CTYACHT OOHAPYKILUT
BCECTOPOHHEE, CHCTEeMaTHYecKoe U TIyOOKoe 3HaHWe
MPOrpaMMHOTO MarepHalia, YMeHHe CBOOOIHO BEHITIOIHSTH
3a7laHud, TPEIYyCMOTPEHHbIE MPOTrpaMMOM, OCBOUBIIUH
OCHOBHYI0, U 3HAKOMBIH C JOMOJHUTEIbHOU JINTEPATYPOM.
Ha Bompocel oTBewaeT Kparko, apryMEHTHPOBAHO,
YBEPEHHO, I10 CYIIIECTRY.

3-2  Oa;yioB  BBHICTABISCTCS, €CIIA CTYICHT OOHAPYKHII
JOCTaTOYHO TIIyOOKWE 3HAaHWS MPOrpaMMHOIO Marepuana,
YMEHHE HCIIONIb30BaTh paHee IMOMyuYeHHbIC 3HAHHUS C BHOBD
MPHOOPETEHHBIMHU, IPUMEHATH WX Ha MPaKTUKe. Bompockl,
3a/laBaeMbIe MperonaBaTesnem, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPyIHEHHHA

2-1 6amI0B: CTYACHT MOKA3hIBACT HE JOCTATOUHBIN YPOBEHD
3HaHWU y4eOHOTO W JIEKIWOHHOTO MaTepraia, HE B MOJTHOM
o0beMe BialeeT NPAKTUUYECKIMH HaBbIKAMH, YYBCTBYET
cebd HEyBepEeHHO TPU OTBETE Ha BOIPOCH. B oTBeTe HE
BCETrJa MPUCYTCTBYET JIOTHKA, apTyMEHTHI MPUBIEKAIOTCS
HEJOCTAaTOYHO Beckwe. Ha  mocTaBleHHBIE  BOMPOCHI
3aTpyOHSETCS. C OTBETaMHM, TIOKa3bIBa€T HEJOCTATOYHO
TyOOKHEe 3HAHMS

0-1 OaJIIIOB: CTYICHT ITOKa3bIBACT cabbIit

npoeCCHOHANPHBIX 3HAHWH, 3aTpyIHSICTCS TpPU aHaJM3e
MPaKTHYECKUX CUTyanuid. He MoXXeT mpuBecTH MPUMEPHI U3
peaIbHOM  TPaKTUKH. Heysepenno U JIOTUYECKHU
HEMOCIIE0OBAaTeIbHO H3/Maraer wmarepuai. HemnpaBuibHO
OTBEYAET Ha IMOCTABJIEHHBIE BOIPOCH MIIM 3aTPYIHSAETCS C
OTBETOM

Huxnoankan
BI

Tectupo
BaHUE

Tect coctout u3 10 Bompocos.
3 OamnoB — CTyIeHT mpaBWiIbHO oTBeuaeT Ha 75-100%
BOIIPOCOB B TECTE

2 ©OamnoB — CTYOEHT MpaBWIbHO oOTBeyaeT Ha 50-74%
BOIIPOCOB B TECTE
3 Oamma — CTyOGHT NpaBWIbHO oTBeyaeT Ha 25-50%

BOIIPOCOB B TECTE.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB
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nabopar 2 3amaHupoBaHO BBINOJIHEHHE | mabopatopHOil paboTHl B
opHas BHJIC WHAWBHUIYAILHOTO 3KCIIEPUMEHTAIBLHOTO 3a/IaHus. 3a
pabora KOXKIYI0 1a00paTOpHY0 paboTy MaKCUMAIIbHO HAYHCIISCTCS
2 OamnoB: 1 Gamt - BBIMONHEHHE, pPacdeThl U 0popMIICHHUE;
2 Oamra — 3ammMra TEOPETHYECKOTO0 MaTepuana K
naboparopHoil pabote
9. | IlpemuansHbIC OaITHI 10 JloTOTHUTENbHBIE TIPEeMHANIBHBIC OaJUTbl  MOTYT  OBITh
HAuMCJICHbl 32 TIOCTOSIHHYIO aKTHBHOCTh BO  BpeMs
nabopaTopHBIX 3aHATHH — 10 6amIoB
10. OTBeT Ha dK3aMeHE 30 10-17 GamioB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3a/1aHus OnsIeTa Ha OLIEHKY «yHTOBIETBOPHUTEIHHO
18-24 0aminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3a/laHus OWJIeTa Ha OLIEHKY «XOPOIIIO»,
25-30 GammoB — CTYIEHT pPacKpbUT OCHOBHBIC BOIIPOCHI H
3a/laHus OnjIeTa Ha OLEHKY «OTIIHYHOY.
11. Uroro 3a cemectp 100
6 cemecTp
*  TeKyuuii KoHTpousb — 60 GanoB
*  KOHTPOJIBHBIE Cpe3bl — 2 cpe3a Mo 5 6amIoB KaK bl
* mpemuanbHbIe 6amtel — 10 Gamios
* OTBET Ha K3aMeHe: He Oonee 30 GaoB
Pacrnipenenenue 6aioB mo 3aaHusIM:
Ne Hazpanue Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | TeMbI/ BHUI TEKymer | KOJ-BO
MBI y4ueOHOMH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. |Apomarmueck | Tectupo 5 Tect coctouT u3 15 Bompocos.
ne BaHHUC 10 OammoB — cTygeHT mpaBWibHO oTBewaeT Ha 75-100%
YIJIEBOOPOL BOTIPOCOB B TECTE
bl (OeH30T U 6 ©OamioB — CTymeHT mpaBmibHO oTBedaeT Ha 50-74%
ero BOTIPOCOB B TECTE
TOMOJIOTH). 3 Oamma — CTymIeHT MpaBWIbHO oTBedaeT Ha 25-50%
BOIIPOCOB B TECTE.
0 6amyoB - MmeHee 25% MPaBIIILHBIX OTBETOB
nabopar 5 3araHupoBaHO BBINOJIHEHHE | mabopaTopHOil paboTHl B
opHas BHJIC WHAWBHUIYAJILHOTO 3KCIIEPUMEHTAIBLHOTO 3a/IaHus. 3a
pabora KOXKIYI0 1a00paTOpHY0 paboTy MaKCUMAIIbHO HAYHCIISCTCS
2 0amnoB: 1 Gamt - BBIMIONHEHHE, pPacdeThl M 0popMIICHHUE,
2 Oamra — 3ammMra TEOPETHYECKOTrO0 MaTepuana K
naboparopHoii pabote
2. T"anoreno-, Tectupo 5 Tect coctouT u3 15 Bompocos.
cynbho- u BaHUC 10 OammoB — cTygeHT mpaBWibHO oTBewaeT Ha 75-100%
HUTPOIPOU3B BOTIPOCOB B TECTE
OITHEIE 6 ©OamioB — CTymeHT mpaBmibHO oTBedaeT Ha 50-74%
OEH30JIbHOTO BOTIPOCOB B TECTE
psanma 3 Oamma — CTymIeHT MpaBWJIbHO oTBedaeT Ha 25-50%

BOIIPOCOB B TECTE.
0 6ammoB - meHee 25% MPaBIILHBIX OTBETOB
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BBICTYILI

€HHE Ha

CEeMHHap
e

OTBer Ha ceMUHape MO MpeaBapUTEIBLHO 0003HAYCHHBIM

TEOPETUYECKUM BOIIPOCAaM U MaKCUMAaJbHO OIICHWBAETCS B

3 Gamnna:

3 0ajula BBICTABISICTCS, €CIH CTYAGHT OOHAapYXWI
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHaa,.

2  Oamna  BBICTaBISIETCS, €CIHM CTYAGHT OOHAapYKHI
JOCTaTOYHO MTyOOKKE 3HAHUS IPOTPaMMHOTO Marepuaia.

1 Gami: cTymeHT MOKa3blBaeT HE JOCTaTOYHBIM YpPOBEHb
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B IMOJTHOM

o0beMe BasieeT MPaKTUIECKUMHU HaBbIKAMU

0 0aJulOB: CTYIEHT TIIOKa3blBaeT Cia0bld  YpPOBEHb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e

NPaKTHUYECKUX CcuUTyanuid. HempaBuiabHO oOTBeuaeT Ha

MOCTaBJICHHBIE BOMIPOCHI HITH 3aTPYAHIETCS C OTBETOM

T'unpoxkcunpo
W3BOIHbBIC
OCH30JILHOTO

psna

Tectupo
BaHUE

Tect coctouT u3 15 Bompocos.

10 OammoB — cTygeHT mpaBWiIbHO oTBewaeT Ha 75-100%
BOIIPOCOB B TECTE

6 OamioB — CTymeHT mpaBmibHO oTBedaeT Ha 50-74%
BOIIPOCOB B TECTE

3 ©Oamma — CTymIeHT MpaBWJIbHO oTBedaeT Ha 25-50%
BOIIPOCOB B TECTE.

0 6amyoB - meHee 25% MPaBIIFHBIX OTBETOB

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

KomnnoxBuym cmaercst B ycTHOH hopme Mo TpeiBapUTEIEHO
0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
oueHuBaercs B 10 Gaiios:

5-4  0amioB BBICTABIACTCS, €CIM CTYACHT OOHApyKWI
BCECTOPOHHEE, CHCTEMaTHYeCcKoe M DIyOOKoe 3HaHUE
MPOTPaMMHOTO MaTepHajia, yMEHHE CBOOOIHO BBIMOJHSTH
3aJaHus, MPEeIyCMOTPEHHBIE TNPOrPaMMOH, OCBOWBIIMI
OCHOBHYIO, M 3HAKOMBIH C JAOTONHUTEIBHOHN JINTEpaTypou.
Ha Bompocsl oTBewaeT Kparko, apryMEHTHPOBAHO,
YBEPEHHO, TI0 CYIIECTBY.

3-2 0annoB  BBICTAaBISETCS, €CIAM CTYAEHT OOHAPYXUI
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
yMEHHUE HCIOJIb30BaTh paHee MOIyUYCHHBIC 3HAHUS C BHOBb
nproOpeTeHHBIMH, TPUMEHSTh UX Ha MpakTHKe. Bompockl,
3aJaBaeMbIe npernojaBaTenem, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPYyIHEHUN

2-1 6anyoB: CTYACHT MOKA3bIBACT HE JOCTATOYHBIN YPOBEHB
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPaKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETE Ha BOMNPOCH. B oTBeTe He
BCErla MPUCYTCTBYET JIOTUKA, apTyMEHTHI IPUBIICKAIOTCS
HEIOCTaTOYHO Beckue. Ha  mocraBieHHBIE  BOMPOCH
3aTpyAHSIETCSI C OTBETaMH, IIOKa3bIBA€T HETOCTATOYHO
IyOOKHe 3HAHUS

0-1 ©OannmoB: CTyEEHT TOKa3bIBaeT CJaObli  YpOBEHb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MPaKTUYECKUX cuTyaunid. He MmoxxeT mpuBecTr mpuMepsl U3
peasbHOH  mpakTUKW.  HeyBepeHHO W JIOTHYECKH
HETOCIEZI0BaTeIbHO H3JIaraeT Mmartepuain. HenpaBHIbHO
OTBEUAEeT Ha MOCTABJICHHBIE BOMPOCHI WM 3aTPyOHAETCS C
OTBETOM
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Anbaerunsl, Tectupo Tect cocTouT U3 15 Bonmpocos.
KETOHBI, BaHUE 10 GamnoB — cTymeHT mpaBWiIbHO OTBedaeT Ha 75-100%
KHCJIOTBI BOIIPOCOB B TECTE
psiza OeH3oma. 6 OamnoB — CTyAeHT npaBwiIbHO oTBeyaeT Ha 50-74%
XVHOHBI BOIIPOCOB B TECTE
3 Oamra — CTyIGHT NpaBWILHO oTBe4aeT Ha 25-50%
BOIIPOCOB B TECTE.
0 6amoB - MeHee 25% MpPaBIIILHBIX OTBETOB
nmabopar 3aruraHupoBaHO BEITIONHEHUE 1 jaboparopHOit pabOTHI B
OpHas BUJIE UHIMBUYAJIbHOIO 3KCIEPUMEHTAIBHOTO 3aJaHus. 3a
pabora Kaxy1o JJaDOpaTopHy0 pabOTy MaKCUMaJIbHO HAuUCIIsAeTCs
2 Oamnos: 1 Gajut - BBIIOJHEHHUE, pacyeThl U 0(hOpMIICHUE;
2 Oaa — 3amMra TEOPEeTHUYECKOro Marepuana K
naboparopHoit padore
Apomarnueck | Tectupo Tect cocTouT U3 15 Bonmpocos.
1€ aMUHBI. BaHUE 10 GamnoB — cTymeHT mpaBWiIbHO OTBedaeT Ha 75-100%
[unazo- u BOIIPOCOB B TECTE
a30COCAUHCHU 6 0OauioB — CTYIEHT mpaBWIbHO oTBedaeT Ha 50-74%
o BOIIPOCOB B TECTE
3 Oamma — CTYOGHT NpaBWIbHO oOTBeyaeT Ha 25-50%
BOIIPOCOB B TECTE.
0 6annoB - meHee 25% MpaBUIBHBIX OTBETOB
nmabopar 3arraHupoBaHO BEITIONHEHUE 1 jaboparopHOi pabOTHI B
OpHas BUJIE UHIMBUYAJIbHOIO 3KCIEPUMEHTAIBHOTO 3aJaHus. 3a
pabora KOKIyIo Ja00paTopHyo padoTy MaKCUMAaJbHO HAUYHUCIISETCS
2 6amtoB: 1 Oamn - BBITOJIHEHHUE, PACUETHI M OPOPMIICHHE;
2 Oamma — 3amMTa TEOPETHYECKOTO Marepuaia K
nabopaTopHoOil paboTe
Msuorosaepn | Tectupo Tect coctout u3 15 BOmpocos.
blE BaHUE 10 GamnoB — cTymeHT mpaBWiIbHO oOTBedaeT Ha 75-100%
apoOMaTHYeCK BOIIPOCOB B TECTE
ue 6 OamnoB — CTyAeHT npaBwiIbHO oTBeyaeT Ha 50-74%
COEIMHEHHUS C BOIIPOCOB B TECTE
HEKOHJICHCUP 3 Oamma — CTyOGHT NpaBWIbHO oOTBeyaeT Ha 25-50%
OBaHHBIMH BOIIPOCOB B TECTE.
OEH30JIbHBIMH 0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB
AapaMH,
TpueHuIMET
aHOBBIC
KpacuTenu
Hadranun, nabopar 3ariaHupoBaHO BBINOJIHEHHE | mabopaTopHOil paboTHl B
aHTpaleH U opHas BUJIC MHIMBHUIYATbHOTO SKCIEPUMEHTAIBHOTO 3aJaHus. 3a
UX IPOU3BO pabora KaXIyro 1ab0opaTopHyIo paboTy MaKCUMaIbHO HAUYUCISETCS
2 GannoB: 1 Gayt - BBINONHEHHWE, pacyeTbl U 0QOpMIICHHE;
2 Oata — 3amMTa TEOPETHYECKOro Marepuaia K
naboparopHoii pabote
IIsTruneHHbl Tectupo Tect coctouT u3 15 Bompocos.
e BaHUC 3 Oamma — CTygeHT mpaBuiabHO oTBedaeT Ha 75-100%
reTePOLIMKIIBI BOIIPOCOB B TECTE
2 Oamma — CTyAeHT mpaBWIbHO oTBedaer Ha 50-74%
BOIIPOCOB B TECTE
1 ©Oamm — cTymeHT mnpaBWiIbHO oOTBedaeTr Ha 25-50%

BOIIPOCOB B TECTE.
0 6amyoB - meHee 25% MPaBIIFHBIX OTBETOB
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
oueHuBaercs B 10 Gaiios:

5-4  0amioB BBICTABIACTCS, €CIM CTYOCHT OOHApyKWI
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHajia, yMEHHE CBOOOIHO BBIMOJHSTH
3aJaHus, MPEeIyCMOTPEHHBIE TNPOrPaMMOH, OCBOWBIIMI
OCHOBHYIO, M 3HAKOMBIH C AOTONHUTEIBHOHN JINTEpaTypou.
Ha Bompocsl oTBewaeT Kparko, apryMEHTHPOBAHO,
YBEPEHHO, TI0 CYIIECTBY.

3-2 0amnoB  BBICTAaBISETCS, €CIAH CTYAEHT OOHAPYXUI
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
yMEHHUE HCIOJIb30BaTh paHee MOJyUYCHHBIC 3HAHUS C BHOBb
nproOpeTeHHBIMH, TPUMEHSTh UX Ha MpakTHKe. Bompockl,
3aJaBaeMbIe npernojaBaTenem, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPYyIHEHUN

2-1 6anyoB: CTYACHT MOKAa3bIBACT HE JOCTATOYHBIN YPOBEHB
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B IMOJTHOM
o0beMe BiajgeeT NPAKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ceOs HEyBepEeHHO NpU OTBETE Ha BOMNPOCH. B oTBeTe He
BCEra MPUCYTCTBYET JIOTUKA, apTyMEHTHl IPUBIIECKAIOTCS
HEIOCTaTOYHO Beckue. Ha  mocraBieHHBIE  BOMPOCHI
3aTpyAHSIETCSI C OTBETaMH, IIOKa3bIBa€T HEAOCTATOYHO
IyOOKHe 3HAaHUS

0-1 ©OannmoB: CTyEEHT TOKa3bIBaeT CJa0bli  YpOBEHb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MPaKTUUECKUX cuTyauuid. He MmoxxeT mpuBecTr mpuMepsl U3
peasbHOH  HpakTUKU.  HeyBepeHHO M JIOTHYECKH
HETOCIEZ0BaTeIbHO H3JIaraeT Mmarepuain. HenpaBHIbHO
OTBEUYAEeT Ha MOCTABJICHHBIE BOMPOCHI WM 3aTPyOHAETCS C
OTBETOM

[llecTuunenn | maGopar
13 opHas
TETEPOITUKITBI pabora

3aruraHupoBaHO BEITIONHEHUE 1 jaboparopHOil pabOTHI B
BUJIC WHJIMBHYyaJTbHOTO SKCIEPUMEHTAILHOTO 3aJaHus. 3a
KOKIyIo J1a00paTopHyo padoTy MaKCUMAaJIbHO HAYHUCIISETCS
2 6amtoB: 1 6amn - BBITOJIHEHHUE, PACUETHI M OPOPMIICHHE;
2 Oamma — 3amMTa TEOPETHYECKOTO Marepuaia K
nabopaTtopHoil pabote

Tectupo
BaHUE

Tect coctout u3 15 BOmpocos.

3 Oamma — cTymeHT mnpaBwibHO oOTBeuaeT Ha 75-100%
BOIIPOCOB B TECTE

2 Oamnma — CTyOGHT MpaBWIbHO oOTBeyaeT Ha 50-74%
BOIIPOCOB B TECTE

1 OGamn — cTygeHT mpaBWiIbHO oTBeyaeTr Ha 25-50%
BOIIPOCOB B TECTE.

0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB

10.

IIpeMuansHBIC OaITHI

10

JIONONHUTENBHBIE MPEeMUATbHBIE OaJIbl  MOTYT  OBITh
HAYMCIICHBl 3a TMOCTOSHHYIO aKTHBHOCTh BO  BpeMs
nabopaTopHBIX 3aHATHHA — 10 6aI0B

11.

OTBeT Ha DK3aMEHE

30

10-17 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aJjaHus OUJIeTa Ha OIEHKY «YIOBJICTBOPUTEIHHOY

18-24 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aJaHusl OUJIeTa Ha OIEHKY «XOPOIIOoY,

25-30 GammoB — CTYIEHT pPacKpbUT OCHOBHBIC BOIIPOCHI H
3aJaHus OMUJIeTa Ha ONCHKY «OTIMYHOY.

12.

Uroro 3a cemectp

100

Hrorosas ornenka mo sk3ameHy BbicTaBisieTcss B 100-0aibHON 1IKajae U B TPAAUITMOHHONW YETHIPEXOaUIbE
PEUTUHIOBOM OLIEHKH I10 IUCUHUIUIMHE B TPAJAULMOHHYIO YEThIPEX0aUIbHYIO OCYIIECTBIISETCS CIAEIYIOINM O
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100-6ayuipHasA cucTeMa TpanuimonHas cuctema
85 - 100 6ammoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BBICTYIl/IEHHE HA ceMUHAape

Tema 15. T'asioreno-, cynb(o- 1 HUTPONPOU3BOIHBIE OEH30ILHOTO PsiIa
1. CkoJIbKO M30MEPHBIX TOMOJIOrOB O€H30J1a COOTBETCTBYET MOJIEKY IsipHOH (popmyne COH12?. Hanumute ct
M30Mep, KOTOPBIH NMPH JalbHEHIIeM MOHO3aMEIICHUH 00pa3yeT TOJIBKO OJJHO COSIUHEHHE.
2.Ilpu ankunupoBaHuM OeH307a H-OYTHIIXJIOPHIOM B MPUCYTCTBHM Xjopuia amomunus npu 0 C oOpa:
BTOp-OyTHIOeH30Ma. OOBSICHUTE MEXaHHW3M 00Opa3oBaHUs BTOporo coenuHeHus.0) Ilocne HarpeBaHus I
amomuuus u HCI oOpazoBasiack cMech M30MEPHBIX COEAMHEHHH, conepxkamas 4% opto-, 64% wmerta-
[Tpenyoxure MexaHu3M 00pa30BaHUs KaXKIOTO U3 H30MEPOB.
3. CpaBHUTE N0 AKTUBHOCTHM B pEAaKUUU C aMMHAKOM CIEAYIOLIUE Mapbl COEAVMHEHUN: a) M-HOIHUTD:
0-XJIOPTOJIYOJI 1 O-HUTPOXJIOPOCH30IT; B) M-OpOMOEH301 CYIIb()OKUCIOTA U TT-OPOMITPOIHIOESH30II.
4. N3 aneruieHa noiay4ure TpuOpoMQeHon 6e3 CIoNb30BaHus APYTHMX OpraHMYecKuX BemiecTB. Hammim
YCIIOBUS UX MPOTEKAHUS.
5. 13 Gen3ona nonyunute TPUHUTPOPEHON Oe3 UCTIONb30BaHMs APYTHUX OpraHMYecKux BemecTB. Hamumm
YCIIOBHS UX MPOTEKAHUSI.
6. IlpuBenure ypaBHEHHs HHUTPOBAaHUS TOJNyosa (METHIIOCH-3071a), )eHosa, OCH30JICYIb(POKUCIOTHI; M
o-kcuiona (quMetmioensona). [loscHuTe Mpyu TOM OpUEHTHPYIOLIEee BIUSIHUE 3aMECTUTEIEH.
7. HamumuTe cXxeMbl MOHOHHUTPOBAHHS COCIWHEHWI: a) ¢eHomna; 0) OeH30JICYTb()OKUCIOTHI, B) H30IMPO
KaKOro COCIMHEHMs OTHOCUTENIbHAs CKOPOCTh 3aMELICHMSA JO0JDKHA ObITh HAUOOMbIICH U ToueMy?
8. OOpazoBaHMs KaKuX MPOIYKTOB CIEAYET OXHIATh MPU MOHOCYIb(UPOBAHMHM COCIMHEHUI: a) TOIYO
KUCIOTHI; T) Opomben3ona? Kakoe coequHeHne T0mKHO Cynb(pupoBaThes jgerdye octanbHbIX? [Touemy?

9. IlpuBenuTe TpUMEpPbl W30MEPHBIX TOMOJIOTOB OEH30J1a, Pa3TUYAIONINXCS MOJIOKESHUEM 3aMEIIArOIINX Tf
10. CkobKO MOXKET CYIIECTBOBATh H30MEPHBIX ) TPUMETUII- OEH30JI0B, 0) METUII(PEHOIIOB, B) TOIYOJICYIb(C
CTPYKTypHBIE ()OPMYJIBL.

KO/UVIOKBUYM

Tema 3. AnKeHBI

Ankenbl. Homenkmarypa, nzomepusi. CriocoObI MOIydeHUs: JETHIPUPOBAHKIE AJIKAHOB, YACTUIHOE THIPHPOB
JeTuIporajoreHupoBanre u npasuio 3aiinesa. E1 u E2 - MexaHu3Mbl AeruaporaJoreHUpoOBaHus, J1erajoreH
€€ MEXaHU3M.

Tepmuueckoe pa3nokeHUE YeTBEPTHYHBIX aMMOHHMEBBIX OCHOBaHM (peakuus [odmana), mpeBparieHue ke
(Burtur), kpexkunr HedrenponykroB. [Ipupona nBoitHoil ymepon -yriepoaHoit cesazu. Cpoiicta 11 - cBs3
STHIIEHA B paMKax METO/a MOJEKYISIpHbIX opoOurtaneil. ['eomerpudeckas (IUC - TpaHC -) U3OMeEpHUs an
CHEKTpaJIbHbIE XapaKTEPUCTUKU aJIKEHOB.

XHWMHYECKHE CBOMCTBA AJIKEHOB: TMAPUPOBAHUE, IPUCOCAUHEHUE TAIOT€HOBONOPOAHBIX KHUCIIOT, FaJI0TCHO!
npucoenuHenus mo cBszu C = C. CtepeoxuMus 3MeKTpoPHILHOTO npucoeanHenus. [IpaBuino MapKoBHHUKOT
OpHEHTAIlMK TpUcoeanHeHust OpomucToro Bomopoaa (mo Kapamry) kak pesynbTar W3MEHEHHS MEXaHU3M:
PanukanbHble peakiyy aJIKCHOB.



55

Peakuun okucnenus ankeHoB: snokcuaupoBanue (IIpunexaes, Illapriecc), mmc- M TpaHC- THIAPOKC
pacmerienue csizu C = C, ozononus. [lonumepusanus: kKaTHOHHAS, CBOOOAHOPAAUKAIbHASL U KOOPAWHALIHO

Peakiust ankeHOB MO AJTUILHOMY MOJIOKEHUIO: TAJIOTEHUPOBAHUE, OKUCIICHUE, OKUCIUTENbHBI aMMOHOIU3
CUCTEMA, I,p-COMpPsKEHUE, KaYeCTBEHHOE OIMMCaHKue B TepMUHax Teopun MO u Xxapakrep pacupeeseHus i€
KaTUOHE, paJiuKalie, aHHOHE

Tema 5. AIKUHBI

Anxunabl. Homenknarypa u u3omepus ankuHoB. CriocoObl 00pa3oBaHus TPOHOM cBsi3u. KapOuaHbIi 1 iupo.
alieTuiIeHa, IeHCTBUE CIIMPTOBOTO PAacTBOpA ILIEJI0UYH Ha AUTaJIOre€HOMPOU3BOAHBIE C TEMUHAIBHBIM U BULIMHE
rajoreHoB. OnricaHue TPOWHOM CBSA3M Ha OCHOBE MpecTaBieHus: 00 SP-rubpuamnszanun.

@usnueckue CBOMCTBA U OCHOBHBIE CIIEKTPAJIBHBIE XapaKTEPUCTUKHU AJIKUHOB. XUMUYECKHE CBOWCTBA: KI
BOCCTAHOBJICHUE HATPUEM B KMJIKOM aMMUAKe, THAPUPOBAHUE, TAJIOTEHUPOBAHUE, THIPOraJOreHUPOBAHUE, 1
NPUCOETUHEHNE OPraHMUECKUX KHCIIOT, CIIMPTOB, IHAaHOBOAOpOa, peakiun dadopckoro u Pernre Ha 0CHOB

HyxnodunsHoe npucoennHeHne 1Mo TpoitHOM cBs3u. [IpeBpareHue amneruiieHa B BUHWIALICTHIICH, TPOMBI
[ukmoonuroMepusanus alKMHOB. AJKUHBI KaK TUEHO(UIIBI.

Tema 9. 'MAPOKCUKUCIOTHI
Bonpochl kK KOJLUIOKBHYMY:
1. Homenknatypa u u3omepusi KapOOHOBBIX KUCIIOT.

2. IlonyueHnue KapOOHOBBIX KHCIIOT: OKHUCICHHEM CIUPTOB U albJETHI0B, THIPOIU30M TPUTAIOT€HMETH.
HUTPUIIOB, KAPOOKCUITUPOBAHUE METAJIIOOPTaHUUYECKUX COeTMHEHUH.

3. KucioTHeie 1 OCHOBHBIE CBOWCTBA KapOOHOBBIX KHCJIOT. B3amMmomelcTBHe ¢ MeTalylaMU | IIejiouaM
KapOOKCHIaT-aHUOHa.

4. BoccTaHoBieHHE KapOOHOBBIX KUCIIOT.

5. Drepudukarms. MexaHu3M peakiuu.

6. JlekapOoKcuIMpoBaHre KapOOHOBBIX KUCIIOT.

7. B3aumogeiicTBue KapOOHOBBIX KUCIIOT C TajoreHuaaMu gocdopa u cepsl.

8. 'anorenanruapuabl KapOOHOBBIX KUCIOT. [lomyuenue u3 kapOOHOBBIX KHCIIOT U KETEHOB.

9. BzammopnelicTBUE TalOTCHAHTUIAPUIOB C BOJOW, aMMHAKOM, CIUPTAMHU, CONSIMH KapOOHOBBIX KHCIIOT.
10. Aaruapubl KapOOHOBBIX KUCIOT. [lomydeHne u3 raJloreHaHruapUI0B U KETCHOB.

11. HomeHnkinarypa u uzomepusi cnuptoB. [IpakTrueckoe ucnojib30BaHUE CIUPTOB.

12. Tlomy4yeHue CHOUPTOB: TUApATAlMs AJKEHOB, TMIPOJIHM3 TaJOr€HONPOU3BOAHBIX, C MOMOUIbIO PEAKTHUB
aJbJIETUIOB U KETOHOB.

13. KucnoTHble 1 OCHOBHBIE CBOMCTBA CIUPTOB. B3anmoelicTBrE ¢ MeTauIaMHu.

14. IlonyuyeHue ranoreHaJIkaHoOB U3 CIIMPTOB.

15. MexaHu3Mbl MEKMOJIEKYJISIPHOW U BHYTPUMOJIEKYJISIPHOM JIeTUIpaTalysi CIUPTOB.

16. Peakuus srepuduxanuu.

17. Oxucienne CuupToB.

18. B3aumMonelicTBrE C albJeruaMu U KETOHAMM: TTOJIy4E€HHE NoTyaleTalel u aleTanel, noiayKkerainei

U KeTtajerd. MexaHu3Mbl peakiuid.

19. MHOTrOaTOMHBIE CIIUPTHI: CTPOCHUE U MPAKTUYECKOE 3HAYCHHUE STUIICHIJIMKOIIS U TIIHIIEPUHA.

20. Homenknatypa u uzomepus mpocThix 3pupos. [{ukimnueckue npocteie 3Guphl, KpayH-3(QUPHI.

21. Tlonmy4yenrne mpoCTHIX 3(PHPOB ¢ MOMOIIBID MEXKMOJEKYISIPHON MEruaparaldd CIHUPTOB U IO METOX
22. HomeHkiiatypa 1 M30Mepus aJibJACTHI0B U KETOHOB.

23. [lonyyeHue anbAeTru0B U KETOHOB: C MOMOIIbIO OKUCJICHUS! CIUPTOB, THAPOJIU30M BUIIMHAIBHBIX
JUTaJOTeHOMIPOU3BOAHBIX, O30HOJIIM30M AaJIKEHOB, T'MJApaTalueld ajKUHOB, MUPOJIM30M coyied KapOOHOBBL
KHCJIOT.

24. BoccTaHOBIEHHE AJILIETUIOB U KETOHOB.

25. Okucnenue anpaeruaoB: peakuus TomneHca (cepedpsiHOTO 3epKana), peakuus denunra.

26. OKuCIeHNEe KETOHOB.
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27. JlucniponiopuroHupoBaHue anpaernaos. Peakuus Kanaunnapo.
28. Peakmuu HyKI€o()HIBHOTO TPHCOCIWHEHUS IO KapOOHWIBHOW rpymme. B3aumonelnicTBue
aJbJACTUJIOB M KETOHOB C IIMAHUCTBIM BOAOPOJOM, MarHUW OpPraHUYECKUMH COCAMHEHUSIMU,
TUIPOCYIb(UTOM HATPUS.
29. Peaxknius anbpIeTHIOB U KETOHOB € MeHTaxJIopuaoM docdopa.
20. BzauMmoneicTBHE aIbJACTHAOB M KETOHOB C MPOU3BOAHBIMU aMMuaka. [loaydeHume MMHHOB,
OKCHUMOB, THJIPa30HOB. MeXaHU3MbI PEaKLIUN.
21. AnbaonbHas ¥ KpOTOHOBAsI KOHAEHCAIIMU. MexaHu3M peakinu.

Tema 12. AMUHOKHCIIOTBI
Bonpocsl K KOJJIOKBUYMY.
. AMUHOKHCIIOTBI, TIENTH/BI M OCJIKH: CTPOCHUE U OMOIOTHYECKOe 3HAYCHHE.
. Kucnorno-ocHoBHBIE CBOWICTBAa aMUHOKHCIIOT. M303/eKTpUYecKas TOUKa.
. CnocoOsl cuHTe3a anb(ha-aMIHOKUCIIOT: aMUHUPOBaHKE aib(a-TasoreHoKucior, cuares LlTpekkepa.
. Ilonmy4yeHne HUTPONPOU3BOAHBIX: HUITPOBAHUEM AJIKAHOB U APEHOB, M3 TaJIOT€HAIKaHOB.
. BoccraHoBneHre HUTPOPON3BOIHBIX.
. C-H KHCIOTHOCTh HUTPOIIPOU3BOIHBIX: KOHJICHCALUS C KAPOOHMIBHBIMU COEIUHEHHUSIMU.
. XUMHYECKHE CBOMCTBa aib(ha-aMHHOKHUCIIOT: alWIMPOBAaHKE IO aMUHOTPYMIE, dTepH(UKaIys, oIyt
. OBpa3zoBaHue MPOU3BOIHBIX 110 KAPOOKCHIIHOW U aMUHOTPYTITE, OETAUHBI.

0 I N W bW

9. B3auMoaeliCcTBUE C a30TUCTON KUCIIOTOM.
10. O6pazoBaHuEe MENTHUIOB.

11. Ormpenenenue yIIeBOAOB, HX KiIacCUpHUKaIus, IOIy4eHHEe B pe3ynbrare (oTocuHTesa, 610
MIPEJICTaBUTENIEH YTIIEBOMIOB.

12. AcuMMeTpUYECKHUI aTOM yTliepoJia, SJHAHTHOMEPHS (XUPAIBHOCTh) U SHAHTUOMEPHI. ONITHYECKUE U30ME]
pSAbI YIIIEBOJOB.

13. Crpoenue D-mimroko3bl: OTKpBITas M HMUKIMYECKHE THUpaHOo3HbIe (Gopmbl. [ |- u B- Anomepsl. [{ukiy
14. Crpoenue D-¢ppyKTO3bI: OTKpBITast U MUKJINYEeCKHE (ypaHO3HbIE (HOPMBI.

15. Xumudeckue cBOMCTBA D-ITIIOKO3bI: BOCCTAHOBJICHHE AJIbJIETUIHOW TPYIIIbI, OKHUCJIEHUE aJbJETH]
aIMIIMpPOBaHNE, TONYYCHHE METHITTIMKO3UIOB, MOJTHOE METHJIMPOBAHHUE, MOTyUeHHEe (DEHMII03a30Ha, N30Me

16. Ctpoenue amcaxapuioB: MaJbTO3bl, IEUIO0MO3bI, caxapo3bl. BoccTraHaBnmmBaronme M HEBOCCTAHABIIE
17. Kpaxmani: cTpoeHre, OMOIOTHYECKOe 3HAUCHUE U MTPAKTHIECKOE HCIIOIh30BAHMUE.
18. [lemnrono3a: ctpoeHre, OMOJOTHYECKOE 3HAYCHUE U MPAKTHYECKOE UCTIONh30BaHHE.

Tema 16. I'mnpoxcunpon3BoiHbIE OSH30JIBLHOTO Psiia
1. Knaccugukanus, HOMEHKIATypa, CTPYKTypHasi ©30MEpPHUS U METOIbI CHHTE3a HACBIIICHHBIX IIUKJIOB.
. [IpocTpaHCcTBEHHOE CTPOCHHE MUKI0ATKaHOB. KoH(opManmy uKiIorekcana u ero Mpou3BOIHBIX, T
. OcoOeHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTPOCHUS ITUKIIONPOIIAHOBOTO KOJBIIA.
. XMUMHYECKHE CBOMCTBA IUKJIOOyTaHa, IMKIIONIEHTaHa U IuKIIorekcana. OcoOble CBOMCTBA ITUKIIONP
OOu1re mpeacTaBiIeHUs O CPEIHUX LUKIAX U MAKpOLUKIIaX. TpaHCaHHY-JISIPHBIE PEaKILIUU.
Homenknarypa, n3omepusi, ICTOYHUKH O€H30J1a U €T0 TOMOJIOTOB. DIIEKTPOHHOE CTPOCHHE OEH30IbH
XuMH4ecKre CBOKMCTBa OeH301a.

® Nk W

Peakuuu apomarudeckoro 31eKTpOQHUIBHOTO 3aMelIeHHs], PEACTaBICHUE O UX MEXaHU3Me, T
3aMecTuTeseil B 06H30JIbHOM KOJIbLIE HAa M30MEPHBIN COCTAB MPOJYKTOB U CKOPOCTh PEAKIUH.

0. CriocoOsI Moy4YeHusI 1 XUMUYECKHUE CBOWCTBA alTIKHIIOCH30JIOB.

10. Crioco0bl MosTydeHus! apOMaTHYeCKUX TajJoreHONPOU3BOIHBIX.

11. XWUMHYECKHUE CBOMCTBA TaJIOTCHONPOM3BOMAHBIX apoMaTudeckoro psima. OcoOEHHOCTH MPOT¢
3aMeIeHUs.

12. . UaaykimonHsie 1 Me3oMepHbIe A((HEKTHI TAIOTEHOB KaK 3aMECTUTENICH. beH3miraaoreHu b1, moJ

cBoiicTB. [1yTH Hcmonp30BaHus TaIOT€HONPOU3BOJHBIX APOMATHUECKOTO psa.
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13. Apomaruudeckue cynbpokucinorsl. CynbhupoBanue 6eH3051a U €10 TOMOJIOTOB.

14. Peakmuu cynshokucnor. Cynbdorpyrina kak MeTa-opueHTaHT. [[puMeHeHne apoMaTHIeCcKuX Cyb(
15. ®enon u ero romosnoru. Homenkiarypa, cnoco0sl BBEACHUS THAPOKCUIBHOMN IPYIIIBI B apoMaTuiec
16. XUMHYECKHE CBOMCTBA ()EHOJIA U €ro TOMOJIOTOB. [IpUUnHBI MOBBIIIEHHON aKTUBHOCTH (DEHOJIOR
CHHUpPTaMHU.

17. Peakuuu snexTpoduapHOrO 3aMenieHus, XapakTepHble A1 GEeHOI0B U (PEHONATOB KaK apoMaTHU(
PEaKIIMOHHON CITOCOOHOCTHIO.

18. . MHoroatomusbie ¢eHounbl. [Tupokarexu u rugpoXxuHoH. Pe3opiiuH.

19. Apomarudeckue cnupTsl. CHHTE3 OEH3MI0BOTO U -(hDeHMIITHIOBOTO crupToB. CBOMCTBA M MTPUMEHS
20. Anpaerunpl U KeToHbI psiga Oensona. [lonyuenne 6eH3anpaernaa u3 Tonyosna u oen3anpxiopuaa. Ci
21. Peakuuu anpaeruioB U KETOHOB, 00IIKe ¢ anu(aTHuecKUMU albAeTHIaMu U KeToHaMH. Peaxiy
BbenzonHoBas koHIeHcanus. Peakiun ameKTpoHIIbHOTO 3aMEIeHHs B apOMaTHYECKHUX allbJACTHIaX U KeTOH:
22. ApomarudecKkre aMUHbI: KJIacCU(pHKaIKs, HOMEHKIIATypa, CIIOCOOBI TIOITy4eHUsI.

23. DIEKTPOHHOE CTpOoeHUE aHWINHA. OCHOBHOCTh apOMAaTHYE€CKUX AMUHOB.

24. CBolicTBa apOMaTU4YECKUX aMHUHOB.

25. JlnazoTupoBaHKe apoMaTUYECKUX aMUHOB (peakius [ pucca).

26. DNEeKTPOHHOE CTPOEHUE TNA30COCAMHEHUH, KAaTHOH AMA30HUs KaK AEK-TPOPHIbHBIN peareHt. B3z
1a30Ccoe-AMHEHU .

27. Peaxnuu coselt q[ua3oHus, IPOTEKAOLIUE C BBIIEICHUEM a30Ta.

28. Peakiuu comeit quazoHus, mpoTeKaromye 0e3 BhIICISHUS a30Ta.

29. A3ocoueraHue, 11a30- U a30COCTaBIISIIOIINE, 3aBUCUMOCTD YCJIOBHUM ITPOBEAEHUS a30COUETAHUS OT I

Tema 21. IIsaTH4JIEHHBIE T€TEPOIIUKIIBI
XUMHYECKHEe CBOMCTBA HaTAIMHA.
HadTounbl. 3aMerienne ruipoKCUTPyYIIBI Ha aMUHOTpyMIy B 2-HadTonax ( peakuusi byxepepa). HadgTox
Antpanen. HomeHnknarypa u u3oMmepus npou3BoaHbIX. CHHTE3 aHTpalleHa U3 COCTUHEHU O€H30IbHOT
DJNEKTPOHHOE CTPOEHUE U CBOMCTBA aHTpAlLIEHA.
AHTpaxuHOH: MOJIy4eHUE, IPEACTABIEHUE O CBOMCTBAX U MPUMEHEHHH.
[IaTnunennsle reTepoKIIb: Gypat, THodeH, muppoi. OOMe MEeTOAbl CHHTE3a M B3aUMOIIPEBPALIICHN

NNk W=

3aBHCUMOCTB CTETICHU apOMATUYHOCTH OT MIPUPOJIBI TETepOaToOMa U €€ BIMSIHUE Ha 0COOCHHOCTH B3aUM
anekTpodramu. CpaBHUTEIBHAS XapaKTEPUCTHKA CBOMCTB (pypaHa, THOdEHa, upposa u OeHsona. Peakuun

8.  ®Dypdypon u THOGEH-2-aTbACTH I, TUPOCIN3EBas KUCI0Ta. KHCIOTHRIE CBOMCTBA MTUPPOJIA U UX UCTIOIb
9.  Tluppon-2-ampaerun v ero npespamieHue B mopdus. [IpponbHbIi UK KaK CTPYKTYPHBINA ()parMeHT X

10. WNupon u ero npousBoHble. MeToIbl TOCTPOCHHS UHIOJIBHOTO Sipa, XMMU €CKUE CBOMCTBA MHOJI
BOKHEUIITUX MPOU3BOAHBIX. [IpencTaBienne o MpupOIHBIX COSAUHEHUIX HHAOIBHOTO psasa, MHAUTO. [loHATH
KyOOBOM KpaIlleHUH.

11. [Tupunun u ero romonoru. HomeHnknarypa u usomepus NpoU3BOJHBIX. APOMAaTUYHOCTh U OCHOBHOC
12. [Iposinenre HykJIeO(UIBHBIX CBOMCTB: PEAKIIUH C EKTpOodUIaMH 10 aTOMY a30Ta U 00pa3oBaHHE
€ro rOMOJIOTOB K OKHCIUTENAM. [ uapupoBaHne NUPUIMHOBOTO siipa. AHAJIOTHS B XUMUYECKUX CBOMCTBAX Il
13. Peakriuu anekTpouIIbHOTO 3aMEIIeHUS B SIAPE MUPUIANHA.

14. Peakumu nykneodunpHOTO 3aMerieHus Bogopoaa (peakius YnunbabrHa) M aTOMOB TajioreHa.

15. XHWHOJIMH U €r0 MPOCTEUIIINE MPOU3BOIHbIE. MeTOIbl TOCTPOCHUSI XUHOJIMHOBOTO SIpa.

16. Oxucnenue xuHoiaHa. CXOACTBO M pa3Iniyve XMMHUYECKUX CBOICTB MUPUANHA U XMHOJIMHA. M30xul
17. [IpencraBieHue o MPUPOAHBIX COSTUHEHUSX, JTEKAPCTBEHHBIX CPEJCTB M KPACUTEINSIX - IPOU3BOIHBL
18. [lecTHusneHHbIe a30TUCTBIE TETEPOLUKIIBI C IBYMs rerepoatroMaMu. [Tupumuaus. CriocoOsl mOCTpo«

OCHOBAHHBIEC HA B3aUMOJICHCTBIUHY MOYEBHHBI U €€ MIPOU3BOIHBIX C MAJIOHOBBIM 3(HpOM, 3pupamu [-anbieri
JabopaTropHasi padora

Tema 2. AnkaHbl



Bonpocsl k 1adopaTtopHoii padote

1. [Touemy npu OOBIYHBIX YCIOBUAX >KUJIKHE aJIKaHbl HE B3aUMOJIEHCTBYIOT C paCTBOPOM I€pMaHraHaTa KaJiu
KHCJIOTOW MW @30THOM KUCJIOTOM; paCTBOPOM OpoMa B YETBIPEXXJIOPUCTOM yIiiepoae?

2. Iloyemy, B OTIIMYME OT METaHa, ETPOJICHHBIN YPUpP TOPUT KONTAIUM IIameHeM? Paccunraiite MaccoBbIe
MeTaHe, IEHTaHe U IeKCaHe, COMOCTABbTE C XapaKTepOM IJIAMEHH MPHU UX TOPEHUU.

3/ Opranunyeckoe BemecTBO conepxut 64,89% yrnepoaa, 13,5% Bomopoaa 21,61% kucnopona. IlnmoTHoOCTS 1
37. Ilpu HarpeBaHUM ¢ KOHIIETPUPOBAHHON CEPHOM KUCIOTOM OHO 00pa3yeT allkeH, IIPH O30HOIH3E U TTOCIIET
MOJTy4aeTCs TONBbKO YKCYCHBIN anbierua. Onpeaennure MOJIeKyIsipHyo (opMyiTy OpraHuYecKoro BeuiecTna. |
M30MEPOB M HA30BUTE UX [0 CUCTEMAaTHYECKO HOMEHKIIAType.

4. OcymiecTBUTE MPEBPALLICHHUS:

CH3

| HBr 2Li H2C=0O H20 HBr
CH3%»wC=CH2—-> A—-B —- C —>D — E
reKcaH HCI

Ha3zoBure Bce coennnHeHHs. YKaKUTE, B KAKOM COCTOSHUM THOPUIN3AIIMH HAXOASATCS aTOMbI YIJIEpPO/ia B HCXC
XapaKTEPUCTUKH YINIEPOI-YITIEPOIHBIX CBSI3eH (I7IMHA, BaJIEHTHBIN yroi, sHeprus). [Ipusennure me-xaHusm o

5. Ompenenure THI ¥ 3HAK IEKTPOHHOTO 3(ekra B MOIeKyaax COeAMHEHUM.

O O
CH3%CH-=CH-C; CH2 = CH%CH= CH2; CH3 %C
\ \
H NH2

[IpuBenuTe BO3MOXKHbBIE TIPEEIIbHBIE CTPYKTYPHI.

4. IIpesparute CH3%2CH23%COOQOH B 2-uutpoOyTtan. CocTaBbTe ypaBHEHHsI pEaKLUN, YKaKUTE YCIOBUS UX
BELIECTBA.

Tema 3. AnkeHsl
Bomnpocsl k 1adoparopHoii padore
1. Hanumure cxeMy MeXaHHW3Ma peakluy MPUCOeINHEHH OpoMa K —2-MeTHII - 2 - OyTeHy.
2. OOBsICHUTE MEXaHU3M NEKTPO(PHUIBHOTO TPUCOCTUHEHHSI B PEAKITNN B3aUMOJICHCTBHS 2-MeTUII-2-0yTeHa
3. [Touemy ankeHsbl O0IE€ PEAKIIMOHHOCIIOCOOHBI, YeM alTKaHbI?

4. DNEeKTpOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB, JUTMHBI CBA3EH 1 BAJICHTHBIE YIIIbl. CUTMa - CBSI3H.
MeTaHa 10 METOAY MOJIEKYISPHbIX opOuTanell. Bpamarenbnas nzomepus, KOH(GOpPMaIMU U UX OTHOCUTEIbHE
AJKAHOB Y UX 3aBUCHMOCTb OT JUIMHBI YIJIEPOJHOM LIENH U CTETIEHH €€ Pa3BETBICHHOCTH. CIIEKTpaIbHbIE Xaf
5. XuMu4ecKkue cBoicTBa aJikaHOB. [ OMONMUTHYECKUA THIT pa3pbiBa cBsA3U. CBOOOAHbIE, PaIUKaIIbI, KAUeCTBE!
CTpOEHUs, (PaKTOPBI, OTIPENENAIONINE UX OTHOCUTEIbHYIO CTa0MIbHOCTh. DTOpUpPOBaHKE, XJTOPUPOBAHHE, CY
cynb(OOKUCIIeHUE; 00pa30BaHUE COJICH, XJIOPAHTUAPUAOB, 3HUPOB U AaMUAOB CYIb(POKHUCIOT, X IPUMEHEHU
napoga3zHoe), OKUCIIEHHE 10 IEPBUYHOMY, BTOPUYHOMY U TPETUYHOMY aTtomMaMm yriepona. KpekuHr ankaHoB
coequHeHue). OCHOBHBIE YTH MCIOJIb30BAHUS aJIKAHOB.

1. Opranndeckoe BemiecTBo conepkut 39,78% yrnepona, 7,28% Bomopona, 52,94% O6poma. MonekynspHas A
MOJIEKYIISIPHYIO ()OpMYITy BEIIECTBA M JOKAKUTE €ro CTPOEHHE, €CIIK 00pasyrolieecs npu AerHIpoOpOMUpPOB
o30H. [Ipu pasnoxxeHnn 030HUAa BOJOK 00pazyercst GopMabAerul U U30MACISHBIN abAeTHI.

Harnmmure n3omMepsl HCXOIHOTO COETMHEHMS, COIEPKALIUE B ITIABHOM LIEMH YEThIPE aTOMa yITIEPO/1a, Ha30BY
HOMEHKJIAType.

2. Hanmmumre Gopmynbl CTpOSHUS TPOMEKYTOUHBIX M KOHEYHOTO MPOTYKTOB B CIEIYIOMIEH CXeMe:
CI2(1 monms) KOH HBr(1 mons) NaOH KMnO4(H+)
2-meTmiibyran ® A ® B ® C ® D ® E
CIIUPT. p-p BOJIH. P-p
HazoBwute Bce BemecTBa. OOBSICHUTE MEXaHU3M 00pa30BaHUS COSAUHEHUS A . YKaKUTE B KAKOM COCTOSIHUH
yIjepojaa B CoOequHeHnU B, npuBenuTe XapaKTepUCTUKH YITIEPOA-YITIEPOAHBIX CBSA3EH B 3TOM YTIIEBOAOPO/IE |
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3. Onpenenure TN U 3HAK JEKTPOHHOTO 3 (deKTa B MOJIEKyIaX COSTUHEHUM:

a) CH3-CH2-CH2-CHCI2;

6) CH3-CH=CH-CI;

B) IIPOIMAHOBAs KUCJIOTA.

[IpuBeauTe BO3MOXKHBIE IPEAETBHBIE CTPYKTYPBIL.

4. TlpeBparute 1-6pommponan B 2-6poM-2,3-gumeTunoOytan . CocTaBbTe ypaBHeHHS peakiuid. HazoBurte Bce

Tema 4. AnkagueHEl.

Bonpocsl k 1adopaTtopHoii padote
1. ITouemy npoGoii beinpmTeiina HEIb3sI OOHAPYKUTH B OPraHUIECKOM coeuHEeHUN (HTop?
2. MOXHO 1 ¢ IOMOIIbIO peakiuy belsbiTeiiHa onpenennTh, Kakoi rajoreH (Xiaop, OpoM, o) ConepKUT
3. lns gero miepen TeM, Kak mpojenars mpoly beinpiireiitna, MeTHYIO TPOBOJIOKY MPOKAIUBAIOT B IJIAMEHH
4. Hanmmmure ypaBHEHUS PEAKIHil, C IOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH CIIEAYIOLINE IPEBPALLECHUS:

CO — C2H6 X1 — CH3CH2CH2CH3 — 6yranuen-1,3 X2
VYKakuTe yCIOBYS POTEKAHUS PEAKIU.

5. Hanmummmure ypaBHeHHsl peaKluil, ¢ NOMOIILI KOTOPbIX MOHO OCYILIECCTBHTH CJeAyIOLIHe
NpeBpaleHust:
neHTaHon-1 X1 — H-meHTaH — 2-MeTWIOyTaH —
— Hu30mpeH X2
VYKaKuTe yCIIOBYS IIPOTEKAHUS PEAKIU.

6. Hanmummmure ypaBHeHHsI peakKluil, ¢ NOMOIILI KOTOPbIX MOXHO OCYILIECTBHUTH CJeAYyIOIIHe
NnpeBpallleHus:

CH3Br — C2H6 — C2H4 X1 — Oyraauen-1,3 X2
VYKakuTe yClIoBUA MPOTEKAHUS PEAKIINMN.

7. CMmech Oyrena-1 u Oyraguena-1,2 oobemom 1,12 i1 (H.y.) MokeT MakcuMaJibHO o0ecuBeTuTh 400 1
OpOMHOI BOAbI ¢ MaccoBOi 1oJieil Opoma 3,2%. Onpenenure 00beMHYI0 10J110 OyTeHa-1 B HCXOAHOM
cMecH rasos.

Tema 5. AnkuHbI
Bonpocsl k 1adopaTopHoii padote
1. OcymiecTBuTE MpEeBpaALICHUS:
NaOH SOCI12 KOH HBr KOH 03 H20 PCI5
1-6poM-3-meTmiOyTaH A B C D E F G H
(BOAH.p-p) (ciupt.p-p) (ciupt.p-p)
HazoBute Bce coenunenns. [IpuBenure mexanu3m oOpazoBaHus BemecTsa D.
2. Pacnionokute yka3aHHbIE COEUHEHMSI B IIOPSIIKE JIETKOCTH MOHOXJIOPDUPOBAHHUS, JAaWTE MOSCHEHUS:
a) CH3—CH3; CH3 — CH(CH3 )— CH3; CH3—CH2—CH2—CH3 npu 2000 C
3. Ilouemy aneTuseH, NOTYYECHHBIA U3 KapOuia KalbLus, UMEeT HeNpUATHBIHN 3amax? Kak nmaxHer 4ucThIi an
4. PaccunraiiTe MaccoBbl€ JOIU YIIIEPOJa U BOJOPO/IA B MOJIEKYJIE alleTUIEHA U CPABHUTE C MaCCOBBIMU JOJL
MOJIEKYJ1axX 3TaHa U ATHIICHA.
5. [Touemy nipu HETOCTATKE KUCIOPO/Ia AllETUIICH CropaeT KOMTSIIIMM OpaHXeBhIM iaMeHeM? Kakum Oynet
alieTusieHa B U30bITKE Kuciaopoaa?
6. [Ipemyioxkute 0ObSICHEHUE DKCTIEPUMEHTATFHOMY (DaKTy: aleTHUIICH MeajieHHee 00ecIBeUnBacT OPOMHYIO

7. Tlouemy areTuiicH 00Opa3yeT alleTHICHH bl METAJIOB, @ METaH U 3TUJICH B PEAKIIMU TAKOTO THITA HE BCTYIL
00pa30BBIBATh AIICTUIICHHUIBI?
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Tewma 7. KapObonunbsHble coenuaenns. HempenenbHbIe ambaeruap 1
KETOHBI

Bonpocsl k 1adoparopHoii padore:

1. Hanmummure CcTpyKTypHBIE (OPMYIJIBI BCEX H30MEPHBIX ajbJAeTHIOB M KeToHOB coctaBa C4H8O. Ha
MEX/IyHapOIHON HOMEHKIJIaTypaM; Ilieé BO3MOXKHO, NMPUBEAUTE TPUBHAJIbHBIE Ha3BaHMUS.

2. IlpuBeaute CTpyKTypHBIE (OPMYINIBI COSAMHEHUN: a) MeHTaHanb, O0) 3-meTwnOyTraHanb;, B) 2-TICHTal
3-OyTeHalb.

3. IlpuBenute CTpyKTypHBIE (GOPMYIBI U HA30BUTE COCIUHEHUS, YAOBIETBOPSIOUINE CIEIYIOIIUM YCIOBHSINM
MMEIOIIHMI aToMOB Bogopoja npu o-C-atome; 0) meTmikeTtoHn coctaa CS5H100, umeromuii HOpMaIbHOC
C5H100, B MoeKyie KOTOPOro €CTh ONTHUYECKH aKTUBHBIM aToM ymiiepona; r) anpaerun cocraBa C4H
TpaHC-U30MEPOB.

4. Kakue kapOOHWIbHBIC COCAMHEHUS TOJIy4arcsl B pe3yibrare OKHCJIeHHs: a) 1-Oyranona; 0) 2-Oyra
2,4-mumeTni-1-nenranona; ) 2,4-neHTaHauoa.

5. [lomyuuTe MeTUIIpONaHaIb U IEHTaHAJIb TUPOJIU30M COJIE COOTBETCTBYIOIIUX OPTaHUYECKUX KUCIIOT.

6. Borunciaure maccy kapbuna kanblus, coaepxkaiiero 20% mpumecei, HeOOXOAUMYIO AJIS ABYXCTaIUIE
NpoIyKTa Ha KaxaoM stane paseH 80%). TpeOyercs momyunts 20 kr 20%-HOTo pacTBOpa aleTaibAeruia.

7. Kakyio Maccy METHIITUIKETOHa MOXKHO TOJNyYUTh TpeXCTaauiHbIM cuHTe3oM u3 740 r 1-OyraHone
craauu coctasiger 50%7?

8. Kakas macca 1-Opomnponana norpeOyeTcst Ui MOJy4eHHUs MyTeM psiaa NpeBpamieHuid 29 T aleroHa,
100%-HBIM BBIXOAOM?

9. st momyuenust 300 r 40-mporieHTHOTO pacTBopa (hopMasiiHa MOTPEOOBAIIOCH OKUCIUTH 216 M MeTa
IIPOLIEHT MCIIOJIb30BAHUSI METaHOIa?

10. CkobKO MOJIb, TPAMMOB M MOJIEKYJI alleTajbAeruaa oopasyercs mnpu okucieHuu 89,84 mi 96-mporeH:
pu 90-IpOLIEHTHOM BbIXOAE?

Tewma 8. KapOoHOBBIE KHCIIOTHI U UX MPOU3BOAHBIC
Bonpocsl k 1adoparopHoii padore:

1. IlpuBenuTe He MeHee TpPeX XMMHUYECKUX pEakUui, B Pe3yibTaTe KOTOPHIX MOXKET ObITh MOIYYEeHA YKC}
HeoOX0JUMbIE YCIIOBUS MPOTEKAHUSI pEaKLIUH.

2. Hanmmmre ypaBHEHHE peaknyi B3aUMOICUCTBHUS OyTHIIaTa HATPHs C BOJHBIM PaCTBOPOM CEPHOM KHUCIIOTE
3. HanumumTe ypaBHEHHME pEaKLMM TMAPOIN3a AHTUAPUIA MPONHOHOBON KUCIOTHL. YKaXHUTE YCIOBUS.

4. Kakue coenmvHEHHs TONYYalOTCS TPH JEHCTBHA SHEPTHMUYHBIX OKUCIHUTENCH (HampuMep, XpOMOBOM CV
C4H8? Hanumurte cXeMbl peakiu.

5. Hanmmmre ypaBHEHUS peakIuii MOyYeHHUsT N30BAJIEPUAHOBOM KUCIIOTHI: a) OKUCIEHUEM TIEPBUYHOTO CITH
AJKUITAIOTCHHUIA, T') TUAPOIH30M CIOKHOTO dupa, 1) THAPOIU30M aHTHAPU/IA KHCIIOTHI, €) C IIOMOIIBIO Ma

6. Ha ocHOBaHMU TEOpPUU CTPOCHUS OPraHUYECKUX COCIMHEHUN TMPEICKaKUTE XHWMHYECKHE CBOMCTBA
YPaBHEHHSI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM.

7. Kakue 13 BelleCTB MePEYNCICHHBIX HUKE MOTYT BCTYIATh MOMAPHO B peakuuu? Hanummre ypaBHEHHS D¢
OHHU IMPOTEKAIOT. BeriecTBa: MeTaHoI, YKCyCHAasi KUCJIOTa, TUAPOKCH]T HATPUs, COISTHASI KUCIIOTA.

8. Hanmmwte ypaBHEHUsT peakIuii MPOIMMOHOBOM KHUCIIOTHI C YKa3aHHBIMHU peareHTamu: a) Zn; 6) NaOH; B
CH3Mgl. Kakoe CBOWCTBO NPONMHUOHOBOW KHCIIOTHI MPOSBISETCA B ATUX peaknusx? HazoBute oOpasyr
peakuuii IPUMEHSIOTCS ISl Ka4eCTBEHHOTO 0OHapYKeHUs KapOOKCUIHLHON TPYIIIBI B OPraHUYeCKOM COETUH

9. Beruncaute Maccy NpoNnrOHOBOM KUCIIOThI, KOTOPYIO MOXKHO MOIY4YUTh OKHcIeHHeM 56,0 11 rekcaHa (H.Y.)

10. OmHoOCHOBHasi KapOOHOBas KHCJIOTa HMMEET clienyronmii cocras: 26,1% C; 4,35% H; 69,55% O. T
MOJIEKYJSIPHYIO (popMyiTy 3TO# KucaoThl. [IpuBenure Gpopmyiny 0OTHOrO TOMOJIOTa STOM KUCITOTHI.

Tema 9. 'MAPOKCUKUCIOTHI
Bomnpocsl k 1adoparopHoii padore.
1. ITonsTHe o ruapokcukucnorax. Knaccuduxanus 1 HOMEHKIaTypa.
2. Hawubonee BaxxHbBIE IPEICTABUTENIN THAPOKCUKUCIIOT
3. CrpoeHue ruIpOKCUKHUCIIOT U UX
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4. W3omepusi TUAPOKCUKHUCIIOT.

5. ®uznyueckue U XUMUYECKUE CBOMCTBA TUAPOKCUKHUCIIOT.
6. KauecTBeHHbBIE peaklK Ha TUIPOKCUKUCIIOTHI.

7. CriocoObI OTyYeHHSI TUIPOKCUKUCIIOT.

8. KucnorHslii XapakTep rMApOKCUKHUCIIOT.

9. lernaparanus THAPOKCUKHUCIIOT.

10. Oxucnenue ruIpoOKCUKUCIOT

Tema 10. Aapaeruno- 1 KETOHOKHUCIIOTBL

1. Hammumure cxeMmy cHHTE3a 0.-OKCOOYTaHOBOM KHCIIOTHI M PEAKITUU ITOW KHCIIOTHI CO CJICTYIONTUMHU pearcH
NH3, t°; 4) HCIO4; 5) 3 CH3I.

2. [lpuBeauTe MUAHTUAPUHHBIN CUHTE3 C 2-MeTHWIOyTaHaIeM. {7151 MOTyd4eHHOTO COSTMHEHHSI HAITUIITUTE Pe:
4) t°.

3. Hanumure cxemMy CUHTE3a JUIICNITUAOB U3 O-aJlTaHMHA U BaJIUHA, HA30BUTE UX.

4. N306pa3ute 1Ba u30Mepa 3-OKCOOYTaHOBOW KHCIIOTHI, UCTIONIB3YsI KETO — €HOJIbHYIO TayToMepHio. Harmi
M30MEpOB ¢ OPOMHOI BO/IOH U THPA3UHOM.

5. Hanmmmre 11t nupoBUHOTpaaHoil kucnotsl peakuuu c: a) HCN/OH-; 6) NaOH; 8) NH20OH; r) CH3OH/1

6. Hanmmmre peakimyu MOJI09HOM KUCTOTH (2-ruapokcunponanoBoit kuciotsl) ¢: 1) H2, 2) HCI, 3) PCI5, 4
PEaKIm.

7. Harmummre peakiuio OKUCICHUS MOJIOYHON KUCIOTHI (2-THAPOKCUTIPOTIAHOBOM KUCIOTHI). HazoBuTe mpos
8. Hanmmure cienuduyeckne peakiuu, XapakTepHbie 1A o-, B-, Y- OKCUKHUCIIOT.

9. Hanumure peakniuu MAPOBUHOTPATHOM KUCIOTHI (2-0KcompormanoBoi kuciotsl) ¢: 1) H2, 2) HCN, 3) P
MPOAYKTHI pEaKIIUH.

10. Hammummure peakiuyu OKUCIEHUS U JeKapOOKCHIINPOBAHUS TUPOBUHOTPAHON KUCIIOTHI (2-OKCOIMIPOITAaHOB

Tema 11. YrmeBonsl

. IlpuBeanuTe cymMMapHOe ypaBHEHHME IPOLECCa, MPOTEKAIO-IIETO B MPUPOJE MPH CUHTE3E IIIOKO3HI B pact
. He mpuBons ypaBHEHMI peakiuii, oXapaKTepU3yHTE CMO-COOHOCTh IJIIOKO3bl BCTYMAaTh B OKUCIUTET
. IlpuBenuTe ypaBHEHHE pEaKIUM OpPOXKEHUS TIIOKO3bI, HE COMPOBOXKIAIOIIETOCS BBIJCICHHEM Ia3000pa
. [IpuBenuTe 1Ba ypaBHEHHUS peakuu OPOKEHUSI ITIIOKO3bI, B X0JIe KOTOPOTo 00pa3yroTcs ra3000pa3Hble Bel
. IlpuBenuTe 1Ba ypaBHEHUS peakluu OpOKEHHS IIIOKO3bI, B X0/Ie KOTOPOTO 00pa3yroTCs KUCIOTHI.

. [IpuBenuTe ypaBHEHHS peakiuii: a) oOpa30BaHUs caxapara Kaiblusa; 0) B3aUMOIEHCTBHs caxapara Kaul
. Ilpu ciuproBoM OposkeHUH ITIOKO3bI onyyeHo 0,23 kr sta-Hoja. Kakoif 00beM yriekucsiaoro raza oopasol

0 N N L LN

. I[Ipu MomouHOKHCTIOM OpOXEHUU 45 KT TIIFOKO3BI MoTydeHo 40 Kr MOJIOYHOM KHCJIOTHL. Bprauciure
TEOPETUUECKOTO.

9. PaccumraiiTe mMaccy caxapo3bl, KOTOpas IMPHU THUIPOIU3E 00pa3yeT CTOIBKO IIIFOKO3BI, YTO MIPH OPOKEHN
kuciora maccoit 0,045 kr.

10. CkonbKO IpaMMOB TIIIOKO3bI TOTpeOyeTcs AJis MOMyUYeHUs U3 Hee 3TUIIOBOTO CIUPTa OpOKEHUEM, €CITH U-
MOJIYYEHHOTO CIUPTa C KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTOW oOpaszyercs 10 mu qudTriioBoro a¢upa (1
coctapisieT 50% OT TEOPETUUECKH BO3MOMKHOTO BbIX0Oa?

Tema 12. AMMHOKHCIOTEI
. I3 MeTaHa nosy4yuTe INIULUH, HE UCIIOJb3Ys APYTHUE YITIE-pPOACOACPKALIUE BELICCTBA.
. 3 1-nonmponana nmoiayunTe ajJaHWH, HE UCTIOIB3YS APYTHUE YITIEPOACOACPIKAIITUE BEIICCTBA.
. VI3 sTaHans momyuyuTe STWIOBBIA 3(pUp IIMIKMHA, HE HCHOJbB3YS APYTUe YIIEpOACOAepKAIie BEIIECT]
. VI3 Oyrana moyiy4uTe METHJIOBBINH 3(pHp aMUHOYKCYCHOUM KHCJIOTBI, HE UCIIONB3YSI IPYTHE YTIIEPOICOIC]
. I/I3 METaHa HOJIy‘-II/ITC JBa HC COCCIHUX IOMOJIOra CJIOXXHBIX 3(1)I/Ip0B AMHMHOKHUCJIIOT, HC I/ICHOJIB3y51 ,Z[pyrI/Il
. Y3 stunoBoro sdupa ajlaHWHA TMOJYYUTE TIWIWH, HE WCIOJB3YS JAPYTHUE YIIEPOICOACPKAIIIE BEIIECC]

~N N L W

.3 yKCyCHOfI KHCJIOTBI NOJYUUTEC HICCTh OPTraHNYCCKUX CO-HCﬁ, B TPEX H3 KOTOPBLIX aTOM a30Ta BXOAHW"
a30Ta HaxXoOATCAa U B COCTAaBC KaTuOHAa, U B COCTaBC aHHMOHA, a B OIIHOﬁ a30TCOACPIKAIIUM GYI[GT TOJIBKO aHHO
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8. Kakyto cpeny nMeeT pacTBOp aMUHOOYTaHIMOBOM KUCIIOTHL: a) HEUTpaIbHYI0; 0) c1aboKHUCTYI0; B) c1abo1
9. Kakyro cpemy UMEIOT pacTBOPHI - U f-aMUHOOYTAaHOBOM KUCIIOTHI: a) HEUTpaIbHYIO; 0) CIAa0OKUCITYIO; B)
10. Kakyto cpeny mokaxxeT pacTBop 0., J-I1uaMHHOOYTaHOBOM KHCIIOTHI: ) HEHTpalbHY10; 0) cTaboKUCITYIO; E

11. C xakuMu U3 MEPEYNCICHHBIX HIDKE PEearecHTOB aMUHOYKCYCHAsl KUCIIOTa 00pa3yeT COJib: a) COJISTHAsI KUCT
') pacTBOP CEPHOM KHUCIIOTHI.

Tema 13. [ukmoankaHbl

1. IlpuBenute cTpyKTypHble (OPMYNBI BCEX HM3OMEPHBIX ATUIUKINYECKUX YITIEBOAOPOAOB cocTaBa (
OyIyT UMETh TeOMETpHUECKHE 30Mephl? ONTHYECKUE U30MEPHI?

2. W300pa3ure CTPYKTYpHYIO (DOPMYITy YETBIPEXWICHHOTO LUKIMYECKOTO
yrieBogopoaa cocraBa C7H14, KoTopoMy COOTBETCTBYET: @) ABa MPOCTPAHCTBEHHBIX H30Mepa; 0) YeThIpe I

3. B kaxaoW mape COCOWHEHHWN: a) METWIIHMKJIONPONAH W MHUKIOO0yTaH; O)3TUIIUKIOOyTaH H M€
TpaHc- 1,3 TMMETUIIITUKIIONICHTaH; T) TpaHc-1,2-TUMEeTHIIUKIOOYTaH U IMKJIOTEKCaH

YKa)KUTE 00Jiee yCTOWYMBBIN N30MEP U OOBACHUTE MPUUNHY €T0 OOJIBIION YCTONYHMBOCTH.

4. Kakoe u3 Ha3Banwuii: 1) muc-1,2-nuépomMiukiorekcas (e, €); 2) muuc-1,2-mubpoMimkiiorekcas (a, e); 3) Tpa
TpaHc-1,2-gubpomiukiorekcan (a, a); 5) tpanc-1,2-TuOpPOMIIUKIO-TEKCaH

(e, €) — COOTBETCTBYET COCAMHEHUIO

5. Kakue xoH(popmanuum BO3MOXHBI Ul TpaHC-LUKIOreKcaH-1,2-1ukapOoHoBoi kucioTsl? M300pasute u
TOUYUBOM?

6. Ilpu runpupoBanuu HadTadMHA B MPUCYTCTBUU IUIATHHOBOTO KaTaJIM3aTOpa B YKCYCHOW KHCJIOTE 00p:
(mexa-30 rugponadranun) ¢ T. kum. 195 €C (I), a npu ruapupoBaHur B ra3oBoi (asze Ha karanuzarope M
Hexanus (I) B mpucyTcTBUUXIIOpHIa adlOMUHUS TpeBpamaercs B Aekanud (I11). O0wssicHuTe 311

(haKThl.

7. CocTaBbTe CXEMBbl NIOJTYUYEHHUS] LMKIONEHTAHA, HCIOJb3Yys B KAUECTBE UCXOAHBIX COEIMHEHMI: a) 1,5-1r
MaJIOHOBBIH 3(Up; T) AUSITHIOBBIN 3(pUp aTUMMHOBON KUCIOTHI; 1) KaJbIHEBYIO COJIb aJUIHHOBONM KHC
Hauboee 1enecoodbpasen?

8. Ha mpumepe mmkiorekcana, rekcaHa M 1-TeKCeHa CpaBHUTE OTHOIIECHWE MHKiIomapaduHOB, mapadi
BogHOTrO pactBopa KMnO4 Ha xonoay v mpy HarpeBaHWU.

9. Ucxons u3 sTunben3ona, moaydnTe (heHWIHUKIONPOIIaH, UCTIONb3Ys JTF00bIe
HEOOXOIMMBIE PEareHTHI.
10. [Tomy4ynte 6-METHIIMKIOTEKCEH-3-Kapoanpaerua u3 Oyrtaauena-1,3 u sTaHoma.

Tema 14. Apomarnueckue yriieBogopoibl (OEH30I U €r0 TOMOJIOTH).
1. Hanmummre ypaBHEHUS! XUMHYECKHUX PEAKIINI OKUCIICHHSI MTOAKUCICHHBIM PACTBOPOM NIEpMaHTaHATa KaJIus
M-KCHJIONIA.
2. [lepeuncnure 061acT MPUMEHEHUS OEH3071a.
3. Oxapakrepu3yite pU3n0IOrHIeCcKoe NecTBIEe OEH3051a M €T0 TOMOJIOTOB Ha KUBBIC OPTaHU3MBI.
4. Hanummmre cTpyKTypHbIe (OpMYsbI BCEX M30MEPHBIX apOMaTHUECKUX yrieBonopoaoB coctaBa CE8H10 1
HOMEHKJIAType.
5. IlpuBeaure cTpyKTypHBIE (HOPMYITBI U30MEPHBIX apoMaTHuYecKux yrieBomoponoB coctaBa C7H7Cl u
HOMEHKJIAType.
6. IlpuBenuTe MpUMEpPbl W30MEPHBIX TOMOJIOTOB OEH30JIa, pa3IMYArOIINXCS MOJIOKEHUEM 3aMEIIAFOIINX T]
7. CKOITBKO MOYET CYIIIECTBOBATh M30MEPHBIX ) TPUMETHII- O€H30J10B, 0) METHUII(EHOJIOB, B) TOIYOJICYIb(O!
hopmyItbt
8. CpaBHHTE TO aKTUBHOCTH B PEaKIMH C aMMHAKOM CIICAYIOIIME Mapbl COSAMHCHUI: a) M-HOTHUT]
0-XJIOPTOJIYOJI U O-HUTPOXJIOPOEH30:; B) M-OpOoMOEH30:1 CyJIb(POKUCIOTA U TI-OpOMIIPOITHIIOCH3OII.
9. U3 aneruiiena nomyuurte TpuoOpoMdenon 0e3 UCoNb30BaHUs APYTrUX OpraHMYecKux BeliecTB. Hammin
YCIIOBUS UX MPOTEKAHUS.
10. I3 Gen3ona moiayuuTe TpUHUTPOPEHOT 6€3 UCTIONb30BaHMS IPYTUX OPraHMYECKUX BeriecTB. Hamummt
YCIIOBUS UX MPOTEKAHUS.
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Tema 17. Anbnerupl, KETOHBI, KUCIOTHI psifa OeH305a. XMHOHBI
1. HomeHkuatypa u n3omepus
2. CnocoObl MOTy4YeHUs
3. XuMHuecKre CBOMCTBa
4. MexaHu3MBbI peakiuii HyKJIe0(PUILHOTO apOMAaTUYECKOTO
3aMEeIIeHHS
5. OnpeneneHue CTPOEHUsI COEIMHEHUI 110 UX CBOMCTBAM
6. IlenmeBble CHHTE3EI
7. OcCOOEHHOCTH CTPOCHUS.
8. O0nacTu MpUMEHEHHUS.
9. Peakiuu a5meKTpoGUIBHOTO 3aMEIICHHUS.
10. Peakiiuu mo GEH30IHOMY SIIIPY.

Tema 18. Apomaruueckue aMuHbl. Jlnaszo- u a30coeAMHEHUS
1. Hamummure cTpykTypHBIC (HOPMYITBI CISIYIOMNX COSTUHECHUMN:
a) a300eH30:1; 0) THAPa300eH301T; B) TMAa30aMUHOOCH30I.
2. Hamumure cTpykTypHBIE (POPMYIIBI CASAYIOMMUX COCTUHECHHI:
a) OeH3onAra30HuN OpoMuT; 0) OEH30IAMA30HUN THAPOCYAb(AT; B) M-TONYOIIAA30HUNXIOPHUIL.
Hanumure peakiuro noxydeHus: peHUIruapazuHa u3 0eH3011ua30H1i XI0pua.
Uewm BbI3BaHA HEOOXOUMOCTH UCITOL30BAaHUS N30BITKA KHCIOTHI PU CHHTE3€ KPACUTEISI Tapa-aHUINHOE
[TpuBenuTe MexaHU3M peakIiu azocoueTanusi. Kak BAUSIOT Ha CKOPOCTh pEaKIUK 3aMECTUTENH B OEH301
[ToueMy B Ka4eCTBE a30COCTABISIONIEH MPUMEHSIOTCS Yallle BCEro GeHOIbl U ApOMATUICCKUE aMIHBI?
Kakue 3nauenust pH sSBISITOTCS ONTUMANBHBIMU NPU IPOBEACHUN PEAKIIUU a30COUETaHUs ¢ (PeHOJIaMH U a

o N kAW

W3 o-TonynauHa noiy4uTe O-TOJWIIMA30HUM U HAIIUIINUTE [yl HETO PEAKUU C HOAUJOM Kajus, METWJ
TaK)Ke PEaKIMIo a30coueTaHust ¢ QgeHomoM. byner nm mocneaHee BEmIECTBO OKpAIIEHO?

9. Ilomyuute a30coeAMHEHNE, UCIONb3YS B KAUECTBE NCXOJHBIX BEIIECTB II-HUTPOAHWINH U PE30pLUH. SB.
kpacureneM? OObSICHUTE CBOI OTBET.

10. TIpeanmoxxuTe cXembl MOTYYEHHS M-HOIOCH30MHOM KUCIIOTHI, I-Kpe30Ja ¢ UCIIOIb30BaHUEM JTNA30COCIUE

Tema 20. Hadranun, aHTpaleH U UX IpOU3BO
Bompocsr k maboparoproii pabore:
1.ITomyunte a30KpacuTeNIh U3 O-TOTYUIUHA U O-Kpe30Ja.
2. Vcxons u3 6enzona nomyuute: 4,4’ -mTUHATPOOMBEHNIT.
3. Hanmmure cTpyKTypHBIE (DOPMYJIBI CIETYIOIMINUX COCAMHCHUIA:
a) 1,4-muruapoxkcunadranui-3,6-1ucyab()OKUCIOTA;
0) HUC-CTUILOCH;
B) TeKkca)CHUIIATAH;
I') aJU3apHH:
1) Tpu(peHIIMETHITHATPHIA.
4. Hanmummre CTpyKTypHBIC (DOPMYIIBI BCEX H30MEPHBIX TUXJIOPAHTPAIICHOB U HA30BUTE OTU COCAMHCHHUS.
5. Harmumure cTpyktypHBIE (POPMYITBI CASAYIOMNUX COCTUHECHHM:
a) 2,7-nIMMEeTUIaHTPaLCH;
0) nepruapodeHaHTPEH;
B) (uryopen;
T') 5-TUIpPOKCH-2-HaDTATUHCYIb()OKHUCIIOTA;
1) napadyKCuH.
6. Hanmmure ctpykTypHbIe GOpMYIbl BCEX U30MEPHBIX JUOpOMHA(TaTNHOB U HA30BUTE 3TU COCTUHEHHUSI.
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7. PaccmoTpute cTpoeHre MOJIeKyl OeH301a U aHTpatieHa. OXapakTepu3yiTe reOMETPHIO MOJICKYIT, PacTIpPe/
apOMaTUYHOCTb, PEAKIIMOHHYIO CIIOCOOHOCTh. C MOMOIIIBbIO0 KOHKPETHBIX PEAKIUN MPOUITIOCTPUPYUTE MEHD
CpaBHEHHIO ¢ OEH30JIOM.

8. Omnpenenure WHIAEKCHI PEaKIIMOHHON CITOCOOHOCTH 1- 1 2-TT0N0KEHUI MOJIEKYIbl HadTaarHa.
9. Onpenenure MHACKCH PEaKLIMOHHONW CIOCOOHOCTH |- M 9-T10NI0KEHUI MOJIEKYIbl aHTpAallCHA.

10. [IpuBeneHHbIC HUKE COCAMHEHUS PACTIONIOKUTE B TIOPSIKE BO3PACTAHUS AKTHUBHOCTH B PEAKITHSX DIICKTP:
apoOMaTUYEeCKOM KOJIbIIE (OTBET apryMeHTUpPYHTE): OeH3011, HadTanuH, AudeHnIMeTaH, anTpareH, 9,10-anTtp:

Tema 22. IllecTuuneHHbIE TETEPOLIUKIIBI
XUMHYECKHEe CBOMCTBA HaTAIMHA.
HadTounbl. 3aMerienne ruipoKCUTPYIIBI HA aMUHOTpyMITy B 2-HadTonax ( peakuus: byxepepa). HagTox
Antpanen. HomeHnknarypa u u3oMmepus npou3BoaAHbIX. CHHTE3 aHTpalleHa U3 COCTUHEHU O€H30IbHOT
DJNEKTPOHHOE CTPOEHUE U CBOMCTBA aHTpAlLEHA.
AHTpaxuHOH: MOJIy4eHUE, IPEACTABICHUE O CBOMCTBAX U MPUMEHEHHH.
[IaTHunennsle reTepolMKIIb: GypaH, THO(EeH, muppoi. OOre MEeTOAbl CHHTE3a M B3aUMOIIPEBPALIICHN

N U R W

3aBHCUMOCTD CTETICHU apOMATUYHOCTH OT MIPUPOJIBI TETePOaTOMa U €€ BIMSIHUE Ha OCOOCHHOCTH B3aUM
BJIGKTpO(bI/IJ'IaMI/I CpaBHUTENIbHAS XapaKTePUCTHKA CBOMCTB (pypaHa, THo(deHa, nuppoia u 0eHnsoia. Peakuun

8.  ®Dypdypon u THOPEH-2-aTbACTH I, TUPOCIU3EBas KMCIO0Ta. KHCIOTHRIE CBOMCTBA TUPPOIIA U UX UCTIOIb
9.  Tluppon-2-anmpaerun v ero npespamieHue B mopdu. [IpponbHbIi UK KaK CTPYKTYPHBINA (parMeHT XJ

10. WNupon u ero npousBoiHble. MeToIbl TOCTPOCHUS UHIOJIBHOTO Sipa, XMMU €CKUE CBOMCTBA MHOJI
BOKHEUITNX MPOU3BOAHBIX. [IpencraBienne o MpUpOIHBIX COSTUHEHUIX HHAOIBHOTO pssa, MHAUTO. [loHATH
KyOOBOM KpaIlleHHUH.

11. [Tupunun u ero romonoru. HomeHnknarypa u usomepus NpoOU3BOJHBIX. APOMAaTUYHOCTh U OCHOBHOC
12. [IposiBnenne HykJIeO(UIBHBIX CBOMCTB: PEAKIIUH C EKTpOodUIaMH 10 aTOMY a30Ta U 00pa3oBaHHE
€ro rOMOJIOTOB K OKHCIUTENAM. [ uapupoBaHne NUPUIMHOBOTO siipa. AHAJIOTUS B XUMUYECKUX CBOMCTBAX I1
13. Peakriuu anmekTpouIIbHOTO 3aMEIIEeHUS B SIAPE MUPUIANHA.

14. Peakumu nykneoduapHOTO 3aMerieHus Bogopoaa (peakius YnunbabrHa) U aTOMOB TajloTeHa.

15. XHWHOJIMH U €r0 MPOCTEHIINE MPOU3BOIHbIE. MeETOIbl MOCTPOCHUSI XUHOJIMHOBOTO SIpa.

16. Oxucnenue xuHoiaHa. CXOACTBO M pa3Inive XMMHUUECKUX CBOIMCTB MUPUAMHA U XUHOJIMHA. M30xul
17. [IpencraBienue o MPUPOAHBIX COCTUHEHUSX, TEKAPCTBEHHBIX CPEJCTB M KPACUTEISIX - IPOU3BOIHBL
18. [lecTHuseHHbIe a30TUCTBIE TETEPOLUKIIBI C IBYMs rerepoatromaMu. [Tupumuaus. CriocoOsl mOCTpo«

OCHOBAHHBIEC HA B3aUMOJICHCTBIUHM MOYEBHHBI U €€ MIPOU3BOIHBIX C MAJIOHOBBIM 3(HpOM, 3pupamu [-anberi
padora Ha ceMuHape

Tema 1. OcHOBHBIC TIOHATHS OPTAaHUYECKON XUMUU. MEeTObI BBIICTICHHSI, OUMCTKU U UICHTU(UKAIIUN OPTaHI
KOJIMUECTBECHHBIN aHaJIN3.

1. ICTOUYHMKHN OpraHUYECKOTO ChIpbsi. MeTObl BBIIETIECHNUS, OUUCTKU U UACHTU(PHUKALIUNA OPTaHUYECKUX COEJT
2. KauecTBEeHHBIN 3JIEMEHTHBIN aHAIN3 (OTKPBITHE yIIIEPOAd, BOJOPOJA, a30Ta, CEpbl, TaJOreHOB).
3. IIpuHIMIIBI KOJTMYECTBEHHOIO AIEMEHTHOTO aHAJIN3a, YCTAHOBIIEHUE MOJICKYJIAPHON (POPMYJIbI COEAMHEHY

4. ®opMUpOBaHHE M OCHOBHBIE MOJIOKEHUS TEOPUU CTPOCHUS OPraHUUECKUX COCTUHEHUHN (TEOpHsl paJnuKal
A.M.bytneposa).

5. Knaccugukanust opraHn4ecKiuX COeAMHEHUH.
6. Baxxneiimue UCTOYHUKY HH(POPMALIUU 00 OPraHUYECKUX COCTUHEHUAX U OPraHMUECKUX peakusX (Crpas

TecTupoBanme

Tema 1. OcHOBHBIC IOHATHS OPTAaHUYECKON XUMUU. MEeTOIbI BBIICTICHHSI, OUMCTKU U UICHTU(UKAIIMN OPTaH]
KOJIMUECTBEHHBIN aHaJIN3.

3aaHus K TECTY:
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1. IloHsATHE «OpraHUYECcKasi XUMUS BBEI
1) 1. bepuennyc 3) A. Kekyre
2) ®. Benep 4) A. M. Bytnepos

2. ButanusMm — 3T0 yueHue o

1) aToMax M MOJIEKyJax

2) «GKMU3HEHHOH CHJIE»

3) noJry4eHuH (puiocockoro KaMmHs

4) COXpPaHEHUU U MPEBPAIICHUN YJHEPTHH B XUMHUUECKUX PEAKITUIX

3. Kakue 13 NpuBeIEHHBIX YTBEPKICHNUN BEPHbI?
A. ®usnyeckre 1 XUMUYECKHE CBOWCTBA BELIECTB 3aBUCAT OT KAYECTBEHHOTO M KOJIMYECTBEHHOI'O COCTABA,
b. AToMBI ¥ TpyIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aUMHOE BIUSIHUE JIPYT HA JpyTa.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS HEBEPHBI

4. Kakue U3 NpuBeACHHbBIX YTBEPKICHUM BEPHBI?
A. Tomosoru — BenecTsa ¢ OIMHAKOBBIM KaU€CTBEHHBIM U KOJIMYECTBEHHBIM COCTABOM.
b. M30oMmepsl - BeliecTBa CX0KHUE IO CTPOCHUIO U CBOMCTBAM, OTIIMYAIOLIUECS APYT OT APYyra Ha OHY WJIN He(

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKIACHUS
4) 00a yTBepkKICHUS HEBEPHBI

5. Kakue 13 npuBeIeHHBIX YTBEPKACHUN BEPHbI?
A. CtpyKTypHBI€ (OPMYJIBI OTPAXKAOT COCTAB BELIECTBA U NMOPSAJOK COETUHEHUSI aTOMOB B MOJICKYJIaX.
b. Atomsl yrieposa B MoJiEKyIaX OpraHMuECKUX COEIUHEHUI YEThIPEXBAJICHTHBI.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKIACHUS
4) 00a yTBepkKICHUS HEBEPHBI

6. Kakuie 13 npuBeICHHBIX YTBEPKACHUN 00 0COOEHHOCTSAX OPTaHUYECKUX COSAMHECHUN BEPHBI?
A. Yriiepona BXOAHUT B COCTAB BCEX OPTraHUYECKUX BELIECTB.
b. AtoMmsl yrieposa criocoOHbl 00pa30BbIBATH MEXIY COO0M U ¢ APYTMMHU aTOMaMH OJJUHAPHBIE, TBONHBIE U

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKIACHUS
4) 00a yTBepkKICHUS HEBEPHBI

7. Kakuie U3 NpuBEICHHBIX YTBEPKACHUN 00 0COOEHHOCTSAX OPTaHUYECKUX COSAMHECHU BEPHBI?
A. BaJIeHTHOCTb U CTENEHb OKHUCIIEHUS aTOMOB YITIEPO/Ia B OPIrAaHMYECKUX COEIMHEHUAX BCETIa YUCIEHHO CC
b. bONBIIMHCTBO OPraHUYECKUX COEAUHEHU UMEET MOJIEKYIISIPHOE CTPOCHUE.

1) BEPHO TOJIBKO A
2) BEpPHO TOJIBKO b
3) BEpHBI 00a YTBEPKIACHUS

4) 00a yTBepkKICHUS HEBEPHBI
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8. Kakue u3 npuBeIcHHBIX YTBEPKICHUA 00 0COOCHHOCTSIX OPTaHUYECKUX COCTUHEHNUN BEPHBI?
A. Yucio OpraHn4CCKUux COG,Z[I/IHGHI/II\/'I SHAYUTCIIbHO NPCBBIIIACT YUCIIO HCOPTraHUYICCKUX.
b. [IpencraBuTeny 0IHOTO FOMOJIOTHYECKOTO PsAla XapaKTePU3YIOTCS CXOAHBIMU XUMUYECKUMHU CBOMCTBAMHU.

1) BEPHO TOJIBKO A

2) BEpHO TONIBKO b

3) BEPHBI 002 YTBEPKICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

9. Kakue n3 npuBeIEHHBIX YTBEPKACHUN 00 0COOEHHOCTSX OPraHMYECKUX COCTUHEHHUN BEPHBI?
A. CocraB Bcex YICHOB OJJHOTO TOMOJIOTHYECKOTO psijia MOYKHO BBIPA3UTh OJHOU 001Iei popMyInoit.
b. Oprannueckue BeliecTBa, Kak MPaBUJI0, TOPIOYM U IPU HarpEBaHUU PA3JIararoTcs.

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

10. B monexyne 2,2-nuMeTHiIOyTaHa YUCII0 MIEPBUYHBIX aTOMOB yIJIepo/ia paBHO
1) 1 2) 2 3) 3 4) 4

11. B monekyne 2,3,3-TpUMETHUINEHTaHA YUCIIO0 BTOPUYHBIX aTOMOB YITIEPO/Ia PABHO

1) 1 2) 2 3) 3 4) 4

12. B monexyne 2,3-muMeTiiIOyTaHOIa-2 YUCIIO TPETHYHBIX aTOMOB YIJIEpPOAa PaBHO
1) 1 2) 2 3) 3 4) 4

13. B monexyine 2,2,3,3-TeTpaMeTHIINEKCaHa YUCIIO YETBEPTUUHBIX aTOMOB yIJIEPOAA PaBHO
1) 1 2) 2 3) 3 4) 4

14. IIpocTpancTBeHHAas (IUC-TPAHC) U30MEPHS BOZMOXKHA JIJISI
1) LUKJIOATKAHOB 3) aJIKaHOB
2) AJIKMHOB 4) AJIKaHOJIOB

15. M3omepust MOoI0KEeHHs KPAaTHBIX CBSA3EH BO3MOYKHA JIJIs
1) LUKJIOATKAHOB 3) aJIKaHOB
2) AJIKMHOB 4) AJIKaHOJIOB

1. Tema 2. Ankanbl. I3omepusi, HOMEHKIIaTypa,CTPOCHHE, CIIOCOOBI MomydeHuss. PU3ndecKue 1 XUMHICCKHE
2. @opMBbI TeKyero KOHTpouist: Bompocs! k 1abopatopHoii pabote, TecTupoBaHue

3. O1ueHOYHOE CPEeNICTBO

I. Baganus k Tecry:

1. CocTaB ankaHOB BbIpakaeTcst oOment hopmymnon

1) CnH2n 2) CnH2n+2 3) CnH2n-2 4) CnH2n-6

2. ATKaHOM SIBTISIETCS BEMIECTBO, (OpPMYITa KOTOPOTO
1) C4H8 2) C22H46 3) C8H10 4) C6H6

3. ®opMyJibl TOJIBKO aJIKAHOB 3alIMCaHbI B PANY:
1) C2H2 , C2H4 ,C2H6 3) C2H6 , C3H6 , C4H8



2) C2H2 , C3H4 , C4H6 4) C2H6 , C3H8 , C4H10
4. B MoJieKy/iax aIkaHOB aTOMBI YIJIEpO/ia HAXOIATCS B COCTOSIHUU THOPUIU3AIIUH
1) sp 2) sp2 3) sp3 4) sp2d

5. BanenTHslit yron u juimHa cBs3u C-C B MOJIEKyJax aJlkaHOB COOTBETCTBEHHO PABHbI
1) 120° u 0,154 am 3) 120° 1 0,134 am
2) 180° 1 0,120 um 4) 109°28' 1 0,154 um

6. 3ur3aroobpa3Hoe CTpOCHHE B MPOCTPAHCTBE UMEET MOJIEKYJIa
1) MeTaHa 2) sTaHa 3) reKcaHa 4) IIUKJIOMPOTIaHA

7. Monekyina OyTaHa IMEET CTPOCHUE
1) TUHEHOe 3) 3Ur3aroodpazHoe
2) nUKJIndeckoe 4) TIJIOCKOE

8. M3omepamu gBIsIOTCS
1) nponaH u OyTaH 3) OyTaH M 2-METHIIPONaH
2) OyTaH u ukiIo0yTan  4) METHJITIPOTIAH U 2-MEeTHUIOyTaH

9.Yucno nzomeposn ankana CSH12 paBHo:
1) 2 2) 3 3) 4 4) 5

10. I'a3000pa3HbIM BELIECTBOM IIPH HOPMAIBHBIX YCIOBHSX HE SBISIETCS
1) MeTaH 2) oyran 3) rexcan 4) MpOTIaH

11. TepmudeckuM pa3yioK€HUEM METAHA MOYKHO MOJTYUYUTh
1) XJIOpMETaH 2) caxy 3) 3TaHoI 4) 3TaH

12. Peaxnusg KonoBaiioBa - 3TO B3aUMOAEHCTBUE aJKaHa C
1) Boslon  3) PacTBOPOM CEPHOM KHUCIIOTHI

2) pPacTBOPOM a30THOM KUCIOTHI 4) OpOMHO¥U BOJOM

13. Ilpu xsopupoBaHUN METaHA MOXKHO MOITYYHUTh

1) IUXJIOpATaH  2) xjaopopopm  3) XJIOPBUHUIT 4) XJIOPOTIPEH

14. Tlponan B3aMMOAEMCTBYET C
1) HCI 2) H2 3) Br2 4) H20

15. I'ekcaH He B3aUMOJENUCTBYET C
1) CI2 2) 02 3) HBr 4) HNO3

Tema 2. AnkaHsl
3aiaHus K TecTy:
1. CocTaB ankaHOB BeIpaskaeTcst 0011ei hopmynoit
1) CnH2n 2) CnH2n+2 3) CnH2n-2 4) CnH2n-6

2. AJIKaHOM SIBIIIETCSI BEIIECTBO, opMysIa KOTOPOTO
1) C4H8 2) C22H46 3) C8H10 4) C6H6
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3. ®opMyJibl TOJIBKO aJIKAHOB 3alIMCaHbI B PANY:

1) C2H2 , C2H4 ,C2H6 3) C2H6 , C3H6 , C4HS

2) C2H2 , C3H4 , C4H6 4) C2H6 , C3H8 , C4H10

4. B Mosexynax ajJKaHOB aTOMBI yIIIepoa HaXOAATCS B COCTOSIHUN THOpUAN3ALNN
1) sp 2) sp2 3) sp3 4) sp2d

5. Banentsslii yroa u jyinHa cBsizu C-C B MOJIEKy1ax alKaHOB COOTBETCTBEHHO PaBHBI
1) 120° u 0,154 am 3) 120° 1 0,134 am
2) 180° 1 0,120 um 4) 109°28" u 0,154 um

6. 3urzaroobpaszHoe CTpOeHHE B MPOCTPAHCTBE UMEET MOJIEKyJa
1) METaHa 2) sTaHa 3) rekcaHa 4) LUKJIONpPOIIaHa

7. Monekyna 6yTaHa IMEET CTPOCHUE
1) JTUHEHHOE 3) 3ur3aroo0pasHoe
2) uukinueckoe  4) IJIOCKOE

8. 3omepamu SABISIIOTCS
1) Mporiad u OyTaH 3) OyTaH ¥ 2-METUJITIPOIIaH
2) OyTaH u nukiIoOyTan 4) METHJIIPOIIAaH U 2-MeTHIOyTaH

9.Yucno nzomepos ankana C5H12 paBHo:
1) 2 2) 3 3) 4 4) 5

10. 'a3000pa3HBIM BEIIECTBOM MPU HOPMAJIBHBIX YCIOBUSAX HE SIBISICTCS
1) MeTaH 2) Oyran 3) rexkcan 4) MpoIaH

11.TepMuyeckuM pas3nokeHUEM METaHa MOXKHO TOTY4YHUTh
1) XJIOpMETaH 2) caky 3) ATaHOI 4) 3TaH

12. Peaxnnsg KoHoBaiioBa - 3TO B3aUMOACHCTBUE ajKaHa C
1) Bozoil 3) pacTBOPOM CEPHOM KUCIIOTHI
2) PacTBOPOM a30THOM KUCIIOTHI 4) OpOMHOI BOJOM

13. IIpu xmopupoBaHUM METaHA MOKHO TIOJTYYUTh
1) JUXJOp3TaH  2) ximopodpopm  3) XJIOPBUHHUII 4) XJIOPOIIPEH

14. Ilponan B3auMOJEICTBYET C
1) HCl 2) H2 3) Br2 4) H20

15. I'ekcaH He B3aUMOJIEHCTBYET C
1) CI2 2) 02 3) HBr 4) HNO3

Tema 3. Ankensl
BOIPOCHI K TECTY.
1. CocTaB ankeHOB BbIpaskaeTcst o01iei hopmyInoit
1) CnH2n 2) CnH2n+2 3) CnH2n-2 4) CnH2n-6
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2. @OopMyJIBI TOJIBKO ATKEHOB MOTYT OBITh 3aIIUCaHBI B ALY

1) C2H2, C2H4,C2H6 3) C2H4, C3H6 , C4H8

2) C2H2, C3H4, C4H6 4) C6H6, C3HS, C4H10

3. B Moniekyie 3THICHA aTOMBI YIIIEpOojia HAXOIATCS B COCTOSIHUU THOPUIM3ALIUH
1) sp 2) sp2 3) sp3 4) sp2d

4. B monekyne 2-metninOyTeHa-1 aToMbl yriepoaa HaXoAATCsl B COCTOSHUM THOPHIN3aIIH
1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) sp3 u sp2 4) sp3 u sp

5. [locnenoBarenbHOCTh TUMOB THOPUAM3AIIMH aTOMOB YIVIEpO/ia B MOJIEKYJIe MPOTeHa
1) sp2 —sp —sp3 3) sp2 —sp2 —sp3

2) sp—sp2—sp 4) sp3 — sp2 — sp

6. ITocnenoBaTenbHOCTh THIIOB THOPUAN3ALIMN aTOMOB yIJIeposia

sp3 —sp2 —sp2 —sp3

HUMCECTCA B MOJICKYJIC

1) CH3 —CH2 —CH2—CH3 3) CH3 — CH2 — CH=CH2

2) CH3 — CH2 — CHCl — CH3 4) CH3 — CH=CH — CH3

7. N3omepom yrieBogopoaa, hopmyia KOTOPOro
CH2=CH — CH — CH3,

CH3
SIBIISICTCS
1) OyTen-1 3) 2-METWINECHTEH-3
2) 3-MeTunmneHTeH- 1 4) neHTeH- 1

8. IIpocTpaHCcTBEHHBIE IUC-TPAHC-U30MEPHI UMEET
1) 2,3-nuxnopOyTeH-2 3) 2-meTunOyTeH-2
2) 2,3-mumetnnOyTen-1  4) 1,1-quxnopOyTen- 1

9. MexaHu3M peakluy B3aUMOICHCTBHS OPOMHOM BOJIBI C 3TUIICHOM
1) 3aMEeNICHHUS, paTIUKaIbHBIN 3) 3aMeIIeHMs, HOHHBIN

2) MIPUCOEINHEHUS, PAAUKAIbHBIN 4) MPUCOEINHEHUS, MOHHBIN

10. IlponieH He BCTyNaeT B PEAKIMIO C
1) BOJION 2) BoloposioM  3) OpomoM 4) METaHOM

11. Kak 3TeH, Tak ¥ 3TaH B3aUMOJCHUCTBYIOT C
1) H2 2) Br2 3) H20 4) HI

12. Byten-2 B omnume ot OyreHa-1

1) MIMEEeT T-CBSI3b MEXK/y aTOMaMH yIlieposia

2) o0pasyeT IUC-TPaHC-U30MEPHI

3) TIJIOXO PACTBOPSETCS B BOJIE

4) crocobeH 0beclBeYnBaTh BOIHBINA pacTBOP MEPMaHTaHATa KaJIHs

13. IlpeBpamienue
C3H6 — C3H8
OCYLIECTBJIIETCS C TIOMOILBIO pEaKLun



1) ruJparaluuu 3) TUAPUPOBAHUSA
2) neruaparanuu 4) JETUAPUPOBAHUS

14. IIpeBpamienue

C2H4 — C2H50H

OCYIIECTBIIACTCS C IIOMOIIBIO PEAKIIUU

1) ruJparaluuu 3) TUAPUPOBAHUSA
2) neruaparanuu 4) JEeTUAPUPOBAHUS

15. IIpeBpamieHue
C2H4 — CH20OH — CH20H
OCYIIECTBIISIETCS C TIOMOILBIO PEaKLUU

1) TUApaTalUN

2) OKHCJICHUSI BOOHBIM pacTBopoM KMnO4
3) TUAPUPOBAHUS

4) JETUAPUPOBAHUS

Tema 4. AnkagueHEl.
BOTIPOCHI K TECTY
1. O6mas hopmyra ankaaieHoOB
1) CnH2n 2) CnH2n-2 3) CnH2n-6 4) CnH2n+2

2. K coequnenusm ¢ obuieit popmynoit CnH2n-2 oTHOCATCS
1) aJIKEHBI M aJIKAIUCHBI 3) aJIKMHBI U aTKaJUEeHbI
2) aJIKCHBI U IUKJI0AJIKAHbBI 4) aJIKaHBI ¥ UKJI0AJIKAHbBI

3. AKaiueHOM MOXKET OBITh BEIIEeCTBO, OPMYyIIa KOTOPOTO
1) C22H46 2) C4H6 3) C8H10 4) C6H6

4. Tomonorom OyTamueHa-1,3 siBIsieTCS BEIIECTBO, CTPYKTYpHas (hopMyrna KOTOPOTO
1) CH3 —CH2—-CH=CH2 3) CH2=CH — CH=CH — CH3
2) CH2=C=CH — CH3 4) CH2=C — CH=CH2

CH3

5. MexKIaccoBBIM H30MEPOM YIIICBOAOPOAA, CTPYKTypHast (hopMysia KOTOPOTO

CH2=CH — CH=CH2,

SIBIISIETCS

1) Oyran 2) n300yTaH 3) OyTten-1 4) OyTHH-2

6. B monekyne OytaaueHa-1,3 aToMsl yriepoa HaXOAATCsl B COCTOSIHUN THOpUAN3ANN
1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) sp3 u sp2 4) sp3 u sp

7. B Monekyine u3onpeHa aToMbl yIiepo/ia HaXosTCs B COCTOSTHUU THOPUIN3AIINT
1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) sp3 u sp2 4) sp3 u sp

8. bpoMHyr0 Bogy 00ecIBEeUHBAIOT 00a BEIIECTBA B PSTY
1) OyTaH ¥ n300yTaH 3) TeKCaH U TeKCEH-2
2) U30IIPEH U IIEHTaH 4) JTUBUHUI U OyTHH-1
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9. [IpomykTom moxHOTO OpOMHUpOBaHUs OyTaaueHa-1,3 sBisercs
1) 3,4-mubpomOyTen-1  3) 1,2,3,4-rerpabpomOyTan
2) 1,3-qubpomoyTeH-2  4) 1,4-mubpomOyTan

10. B cxeme npeBpallieHuit

C2H4 X — CH2=CH — CH=CH2

BENIeCTBOM X SBIIAETCS

1) C2H6 2) C4H8 3) C2H2 4) C2H50H

11. B cxeme nmpeBpalieHuit

C2H5Cl — X— CH2=CH — CH=CH2

BEILIECTBOM X SIBISETCS

1) aTeH  2) H-OyTaH 3) OyTen-1 4) OyTeH-2

12. Peakius nonuMepur3anyy ajikaJueHOB UCTIOIb3YETCs ISl TOJTyYEHUS
1) noyiudTUIeHa 3) MOJIUCTUPOJIA
2) TTOJIATIPOTIMIICHA 4) Kaydyka

13. MoHomepoM Jisl MpOU3BOCTBA KaydyKa SIBJISIECTCS
1) Oyraguen-1,2 3) OyTeH-2
2) 2-metminOytanuen-1,3 4) 2-MeTwineHTaaueH- 1,4

14. MoHnoMepoM Jij1sl TIOTYYeHHsI HICKYCCTBEHHOTO KaydyKa 1o croco0y JleGeneBa ciry>kut
1) IIponeH 3) Oytanauen-1,2
2) OyTeH-2 4) Oyraguen-1,3

15. Ilpu nonmumepuzanuu Oytaauena-1,3 oOpasyercs BemecTBo, CTPYKTypHas (hopmyia KOTOPOTO
1) [-CH—CH—]n

CH3 CH3 3) [— CH2 — CH — CH2 —]n
CH3
2) [ CH2 — CH=CH — CH2 —]n 4) [— CH2 — CH2 — CH2 — CH2 —]n

Tema 5. Ankunbl
BOIPOCHI K TECTY
1. Monekynsipaasi popMmysia aTKHHOB
1) CnH2n 2) CnH2n-2 3) CnH2n-6 4) CnH2n+2

2. K coequnenusm ¢ obuieit popmynoit CnH2n-2 oTHOCATCS
1) aJIKEHBI M aJIKAIUCHBI 3) AJIKMHBI U alKaJUEeHbI
2) apeHbl U LUKJIOAIKAHbI 4) aJIKCHBI U MUKJIOAJIKAHBI

3. ATKUHOM MOXET OBITH BEUIECTBO, (DOpMYIIa KOTOPOTO
1) C6H6  2) C5H8  3) C6H14 4) C6H12

4. T'omonoroM mpomnuHa sIBJISETCS BEUIECTBO, CTPYKTypHas hopMysa KOTOPOro
1) CH=C — CH2 — CH3 3) CH3 —CH2 —CH2 — CH3



2) CH3 — CH=CH — CH3 4) CH2=CH—CH=CH2

5. IIpocTpaHCTBEHHBIE IUC-TPAHC-U30MEPBI UMEET
1) OyTen-1 2) OyTeH-2 3) OyTuH-1 4)

6. bytun-1 u OyranueHn-1,3 sBIsIOTCS
1) T€OMETPUYECKUMU U30MEPAMU 3) roMoJIOraMu
2) MEXXKJIACCOBBIMU M30MepaMu 4) OZTHUM U TEM K€ BEILIECTBOM

7. IlocnenoBaTeIbHOCTH

aJIkaH — aJIKCH — aJIKUH

MOXKET COOTBETCTBOBATH PsiJl BEIIECTB

1) C4HS8, C6H6, C2H2 3) C5H12, C4H6, C6H6
2) C6H14, C5H10, C3H4 4) C7H14, C4HS8, C2H2

8. B Monekyse aneTuieHa aToMbl yIiiepoa HaxoAaTcs B COCTOSHUU THOpUIU3alun
1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) TOJIBKO Sp 4)

9. B Mornekyse nponuHa aToMbl YIJIepoaa HaXOAATCs B COCTOSHUM THOPHIN3AIIH
1) TOJIBKO SP 2) TOJIBKO Sp2 3) sp2 u sp 4)
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OyTuH-2

sp3 u sp

sp3 u sp

10. Jnuna cBsizu C=C u BaJ€HTHBIN yTOJ B MOJIEKYJIaX aJKMHOB COOTBETCTBEHHO PaBHbI

1) 120° u 0,154 um 3) 120° u 0,134 am
2) 180° 1 0,120 a™m 4) 109°28' n 0,154 um

11. Yucno 6-cBsi3eil B MOJIEKYJIE alleTHIIEHA PaBHO
1) 2 2) 3 3) 5 4) 6

12. Yucno n-cBsi3eil B MOJIEKyJI€ IEHTHHA-1 paBHO

1) 1 2) 2 3) 3 4) 4

13. I'eomeTpuyeckasi KOHPHUTYpaIKs MOJIEKYJIbI STHHA
1) yIJ10Bas 3) JIMHEHAas
2) TeTpadIpuIecKas 4) TpeyrojbHas

14. PactBop KMnO4 o6ecreurBaioT 00a BemecTa B psay
1) IIPOIIMH U NIPOIaH 3) AUETUJICH U STUIICH
2) Oyraauen-1,3 u Oyran 4) OyTuieH u u300yTaH

15. bpomHyt0 Boly 00€CIIBEUMBAIOT 00a BEIECTBA B PSTY
1) Oytun-1 u OyTan 3) TeKCaH U MOJIUATUIICH
2) W30IIPEH U MPOTaH 4) OyTuH-2 1 OyTeH-2

Tema 6. CriupThl, TPOCTHIC AIQUPHI, A-OKUCH
Bompocsr k Tecty
1. CocTaB npeebHBIX OMHOATOMHBIX CITUPTOB BhIpa)KaeTcs o0Iieit hopMyioi

1) CnH2nO 2) CnH2n+20 3) CnH2n-20 4)

2. OyHKIIMOHAJIBHON I'PyNIION CIUPTOB SABISAETCS

CnH2n-60



1) — COOH 2) —COH 3) —OH 4) —NO2

3. Ha3Banue ciupta, CTpyKTypHas popmMysa KOTOPOro
CH3 -CH-CH2 -CH2 -OH
|
CH3
1) OyTtano:i-1 3) 2-MeTundyTanon-4
2) 3-mMeTunoyTano- 1 4) TeHTaHOo- |

4. Ha3Banue crimpTa, CTpyKTypHas ¢popMysia KOTOPOTO
CH3 —-CH2—CH—CH—CH3

CH3 OH
1) 3-metwinmneHTanon-4  3) 3-METHJITIEHTaHO-2
2) 1,3-numernnOyTaHosn-2 4) 3-MeTmiponaxon-2

5. Ha3Banue ciupta, CTpyKTypHas popmMysa KOTOPOro
C2H5—CH—CH—CH3

CH3 OH
1) 2-meTunbyTaHomn-3 3) 3-meTundyraHomn-2
2) n3o0yranon  4) 3-METHIITIEHTaHOI-2

6. 3-MeTmiOyTaHomy-2 COOTBETCTBYET CTPYKTYpHas hopmyna

1) CH3 — CH2— C(CH3) — OH
C|H3 3) CH3 — CH2— CHOH — CH3
2) C2H5
CH3 — |CH —OH 4) CH3 — CH— CH — CH3
C|H3 (l)H

7. DTUNEHIJIUKOIb OTHOCUTCS K KJIACCy BEIIECTB

1) MPEAEIbHBIE OJTHOATOMHBIE CIIUPTHI
2) MpeaebHbIE OJHOOCHOBHBIE KUCIOTHI
3) IIPEJENbHBIE IByXaTOMHBIE CITUPTHI
4) CJIOXHBIE d(PHUPBI

8. ApoMaTn4ecKuM CIUPTOM SIBJISIETCS BEIIECTBO, OpPMYIa KOTOPOTO
1) C6HSOH 3) C6HSCH20H
2) CH3CH20H 4) CH3-CHOH-CH3

9. IlpenenbHBIM OJJHOATOMHBIM CIUPTAM M30MEPHBI
1) KapOOHOBBIE KUCIIOTHI 3) npocThie 3QUpbI
2) aJTbJACTHIBI 4) CIIOXHBIE d(PHUPBI

10. M3omepom 3TaHoOIIA SIBIASIETCS
1) JTUATUIIOBBIN YPHp 3) JTaHajb
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2) TUMETUIOBBIN 2pup  4) MeTHIhOopMHUAT

11. U3omepom 2-meTmiiOyTanona-1 sisisercs
1) 2- metwimnponanon-1  3) TeHTAHOI-2
2) OyraHo:i-1 4) Oytanauon-1,2

12. Yucno npocThix 3pUpoB, H30OMEPHBIX OyTaHOIY, pAaBHO
1) 1 2) 2 3) 3 4) 4

13. T'omosioroM npomnanosna-2 siBAsSETCS:
1) nponanon-1  3) OyTaHomu-2
2) OyTanou-1 4) 2-METHIIIPOTIaHOJI- 1

14. Tomoinorom 2-mMeTuiiOyTanona-1 sBisieTcs:
1) OyTtaHoi-1 3) 2-MeTHI0yTaHO-2
2) OyTaHom-2 4) 2-METHIIIPOTIaHOJI- |

15. T'omosioroM 2-MeTUiInponanoia-2 siBiasieTcs:
1) 2-metunnponanon-1 - 3) 2-MeTHII0yTaHOo-2
2) 2-MeTriI0yTanon- 1 4) OyTaHoJI-2

Tema 7. KapObonunbsHble coenuaenns. HempenenbHbIe ambaeruap 1
KETOHBI

Bompocsr k Tecty
1. CocTaB npeebHBIX alIbJIETHAOB BhIpaXkaeTcs oomen Gpopmymnoi
1) CnH2n+20 2) CnH2n0O2 3) CnH2nO 4) CnH2n-60

2. K xapOOHUIIBHBIM COCTMHEHUSAM HE OTHOCHUTCS
1) JTaHaJb 2) aIeToH 3) OyTaHoI 4) OyTaHOH

3. B Morekyne npomnaHaiisi aToMbl yIIIEpo/ia HAXOISATCS B COCTOSTHIN THOPUIM3AIHN
1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) sp3 u sp2 4) sp3 u sp

4.Yucno c-cBA3€i B MOJIEKYJIE MypPaBbUHOTO ajIbAETUa PaBHO
1) 1 2) 2 3) 3 4) 4

5. Hucno m-cBsizeil B MOJIEKYJIE MyPaBbUHOIO aJIbJIETH/Ia PABHO
1) 1 2) 2 3) 3 4) 4

6. Hucno m-cBs3el B MOJIEKYJIE alleTOHA PaBHO
1) 1 2) 2 3) 3 4) 4

7. Anbaeruabl U30MEPHBI

1) MPEAETBbHBIM OJTHOATOMHBIM CIIUPTAM
2) denomam
3) IpeaeTbHBIM OTHOOCHOBHBIM KapOOHOBBIM KHCIIOTaM

4) KETOHaM
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8. DTaHasb U aleTalbJIeTU SIBISIIOTCS
1) T€OMETPUYECKIMHU U30MEPAMHU 3) rOMOJIOTaMH
2) MEXKKJIaCCOBBIMU n3oMepamu 4) OJIHMM U TEM K€ BEIIECTBOM

9. Ilpu ruapupOBaHUHU AJIBJETUAOB 00PA3YIOTCS
1) MIEPBUYHBIC CITUPTHI 3) TPETUYHBIC CITUPTHI
2) BTOPUYHBIE CIUPTHl  4) KapOOHOBBIE KUCIIOTHI

10. IIpomgyKTOM BOCCTAaHOBJICHUS! KETOHOB SIBIISIOTCS
1) KapOOHOBBIE KHCIIOTHI 3) BTOPUYHBIE CITUPTHI
2) NIEPBUYHBIE CIUPTHl  4) TPETUYHBIC CIIUPTHI

11. ITpu BoccTaHOBICHUM POMIAHOHA 00pa3yeTcs
1) npomanon-1  3) MIPOTTAHOBAsI KUCJIOTA
2) nponaHon-2  4) IIPOIIAHAJIb

12. TIpu BOCCTaHOBIICHUH dTaHAIS 00pa3yeTcs
1) ATaHOBAs KHUCIIOTa 3) ATaHOJI
2) JTUJICHIVIMKOIIb 4) JM3TUIIOBBIN 3pup

13. IIpu oxucnennu OyTanaius oopasyercs
1) MacJysHas KUCIIoTa 3) OyTtanou-1
2) OyTaHOH 4) OyTaHo-2

14. B peakiuu, cxeMa KOTOpOu

HCOH + X— HCOOH + Cu20 + H20,

BEIIECTBOM X MOXXET OBITh

1) CuSO4 2) CuO  3) Cu 4) Cu(OH)2

15. Peakiust «cepeOpsiHOTO 3epKajiay XapakTepHa s
1) OJIHOATOMHBIX CIIUPTOB 3) KETOHOB
2) MHOTOATOMHBIX CITUPTOB 4) aJbJACTUIIOB

Tema 8. KapOOHOBBIE KUCTTOTHI U MX MPOU3BOIHBIC
Bompocsr k Tecry.
1. CocTaB npeebHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT BRIpaXKaeTcs oo01me Gpopmymnoi
1) CnH2nO 2) CnH2n+20 3) CnH2n0O2 4) CnH2n-202

2. [lpenenbHbIE OHOOCHOBHBIE KAPOOHOBBIE KUCIOTH H30MEPHBI
1) CJIOXHBIM dpUpam 3) JIByXaTOMHBIM CITUPTaM
2) IPOCTHIM 3upam 4) anbaeruaamM

3. O6meit hopMyIoH CIOKHBIX 3PUPOB SBIAETCS
1) R-COO-R1 3) R-COH
2) R-COOH 4) R-OH

4. 3oMepoM cIokHOTO 3¢upa, popMyrna KOTOPOro
C2H5-COO-C3H7,
SBIISICTCA
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1) ATUJIOBBIH 3(UpP NPONTAHOBON KUCIOTHI
2) METUJIOBBIN (PP STAHOBOI KHUCIOTHI
3) 2,3-mumeTnn0yTaHOBasi KUCIIOTA

4) 2,2-TAMETUIITPONaHOBAs KUCIIOTHI

5. OyHKIMOHAIILHOM TPYNION KapOOHOBBIX KHCIIOT SIBIISICTCS
1) AJIKOKCHJIbHAS 3) KapOOHUITbHAS
2) TUAPOKCUITbHAS 4) KapOOKCHITbHAS

6. JIByXOCHOBHOM SIBJISIETCSI KAPOOHOBAsI KUCJIOTA
1) MacJisiHas 2) 1jaBeJieBast 3) JIMHOJIEBAs 4) aKpHJIOBast

7. ApoMaTH4yecKoi OZIHOOCHOBHOI! ABJIseTCS KapOOHOBAs KMCIIOTA
1) MOJIOYHAS 2) (draneBas 3) cTeapuHOBasi 4) OcH30iTHas

8. HenpenenbHoU siBnsieTcst KapOOHOBAsi KMCIIOTa, PopMysia KOTOpOH
1) C17H35COOH 2) C3H7COOH 3) CI17H33COOH 4) C2H5COOH

9. 'omonorom 2-mMeTuin0yTaHOBOM KHUCIIOTHI SIBIISIETCS BELIECTBO, (POpMysia KOTOPOTO

1) CH3(CH2)3COOH 3) CH3-CH(CH3)-COOH

2) CH3-CH(CH3)-CH2-COOH 4) CH3-CH2-CH2-CH2-COOH
10. B Boze He pacTBOpsieTCs KapOOHOBAsI KUCIOTA

1) ATaHOBas 3) METaHOBast

2) npornuoHoBass 4) CTeapuHOBas

11. CMmemmBaeTcs ¢ BOIOI B JTIOOBIX COOTHOIIEHUSIX KUCIIOTA
1) yYKCyCHast 3) OJICMHOBAas
2) MacsiHast 4) MaJbMUATHHOBAS

12. HanGosnee CUIbHOM U3 IEPEUNCIICHHBIX KHCIIOT SIBISICTCS
1) YKCYCHasi 3) OpoMyKcycHast
2) XJOpyKcycHass 4) dbropykcycHas

13. Cuna KUCIOT YBEJIMYUBAETCA B TOCIEAOBATEILHOCTH

1) MypaBbUHAs — YKCYCHasl — IIPONIHMOHOBAs

2) YKCYCHasl — XJIOPYKCYCHasl — JUXJIOPYKCyCHas

3) dTOpYyKCYyCHAst — XJIOPYKCYyCHasl — OpOMyKCyCHast
4) NPOMMOHOBAs — MacisiHasi — YKCYCHast

14. I1pu B3anMoelicTBUN KapOOHOBBIX KUCIIOT CO CTUPTAMH 00pa3yroTCs
1) CIIOKHBIE 3(HUPBI 3) AMHUHOKHUCIIOTBI
2) MPOCTHIC A(PUPBI 4) YIJICBOIBI

15. Ilpu B3anMOAEHCTBUN STAHOBOM KHUCIOTHI C METAHOJIOM 00pa3yeTcst
1) MeTHIhOopMHUAT 3) JTUALETAT
2) MeTunanerar 4) sTudopMuar

Tema 10. Aapaerngo- 1 KETOHOKUCIIOTEI
Bompocsr k Tecty
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1. Kakue U3 npuBeIeHHBIX YTBEPKICHUN O KapOOHOBBIX KHCIOTaX BEPHBI?
A. BytaHoBasi KucCI0Ta ¥ 3THJIAETAT — U30MEPHI.
b. CreaprHOBY0 KMCIIOTY NIOJIY4arOT IPU THIPOIU3E KUPOB.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS HEBEPHBI

2. Kakue 13 npuBeeHHbBIX YTBEPKICHUN O MypaBbUHOM KHCIIOTE BEPHBI?
A. Cnoxxnplie 3¢upbl MypaBbUHON KUCIIOTHI HA3BIBAIOTCS alleTaTaMHU.
b. MypaBbpuHasi KUCJIOTa COAEPIKUTCS B JIMCThSIX KPAIMBBI.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKIACHUS
4) 00a yTBepkKICHUS HEBEPHBI

3. Kakue U3 npuBEICHHBIX YTBEPKACHUH 00 YKCYCHON KUCIIOTE BEpHBI?
A. BonHbIl pacTBOp YKCYCHOM KMCJIOTBI TPOBOJIUT JEKTPHUUECKHI TOK.
b. YkcycHas kucinoTa MoXeT OBITh ITOJTy4yeHa BOCCTAHOBIICHHEM alleTallbAeTH .

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKIACHUS
4) 00a yTBepkKICHUS HEBEPHBI

4. BepHbI 1 cIeIyIONIUE CYKACHUS 00 0JIEMHOBOM KHca0Te?
A. OnenHOBasI KHCJIOTA BXOAUT COCTAB PACTUTEIHHBIX MACEIL.
b. OneunoBas kucnora odeciBe4MBaeT OPOMHYIO BOLY.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a CYXICHUS
4) 00a CyXIeHUs1 HeBEpHBI

5. BepHBI 11 ceayIolHe CyKASHUS O CIIOXKHBIX dpupax?
A. Cnoxnblie 23¢upbl 00pa3yroTCs B pe3yibTaTe peakiiny dTepuUKaIim.
b. Metundopmuar n3oMepeH YKCyCHOM KHUCIIOTE.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a CYXICHUS
4) 00a CyXIeHHUs1 HEBEpHBI

6. Kakue 13 npuBeCHHBIX YTBEPKACHUH O CIIOXKHBIX A(Hpax BEPHbI?
A. Cnoxxnpie 3upbI ¢ HEOOIBITON MOJEKYISIPHON MacCOM — JISTKOBOCIUIAMEHSIOIIUECS KUIKOCTH.
b. Cnoxubie 3uphl BEICIINX KAPOOHOBBIX KHCIOT U BBICIINX OJHOOCHOBHBIX CIIUPTOB BXOJAT B COCTAB IPH]

1) BEPHO TOJIBKO A

2) BEPHO TOJIBKO b

3) BEpHBI 00a YTBEPKIACHUS
4) 00a yTBepkKICHUS HEBEPHBI

7. Kakue 13 NpUBEIECHHBIX YTBEPKACHUN O )KUPAX BEPHBI?
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A. TIpoayKkTamMu IIEJIOYHOTO THAPOIN3a KUPOB SBISIOTCS IIUIEPHH U KApOOHOBBIC KHUCIIOTHI.
b. XKunkue sxupbl ciocoOHBI BCTYNATh B PEAKIUIO TOJIMMEPU3ALIUH.

1) BEPHO TOJIBKO A

2) BEpHO TOJBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBepKICHHUS HEBEPHBI

8. Kakue u3 npuBeICHHBIX YTBEPKICHUH O MbUIE K CUHTETUYECKUX MOIOIIUX CPEICTBAX BEPHBI?
A. Moto1asi cCiocoOHOCTh MbLJIa CHIKAETCS B )KECTKOM BOJIE BCIIEACTBHE 00pa30BaHUS HEPACTBOPUMBIX COJI(
b. U Mb110, M CUHTETHYECKHE MOIOIIIHE CPECTBA OBICTPO pasaraloTcs B OKpYXKarollei cpesie U He MPEICTaR

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

9. B cxeme npeBpallieHHi

CH30H — X — HCOOH

BEILIECTBOM X MOXET OBITH

1) Meran 3) METaHalb

2) XJIOpMETaH 4) METUJIOBBIN (PP YKCYCHOU KUCIIOTHI

10. B cxeme npeBpallieHHit

CH3CH2CH20H X — CH3CH2COOH

BEILIECTBOM X MOXET OBITH

1) IIPOIIAHAJIb 2) nponason-2  3) nponuianerar 4) IIPOIIAHOH

11. B cxeme nmpeBpalieHuit

CH3CH2COOH — X — C2H6

BEILIECTBOM X SIBISICTCS

1) STUIIMPOITUOHAT 3) MIPOTHOHAT KaJIus
2) IIPOIIAHOH 4) IIPOIIAHOH

12. B cxeme npeBpalieHuit

C6H5COOH — X — C6H6
BEILIECTBOM X SIBIIETCS
1) C6H5COOK 2) C6HS5COH 3) C6HS5CH20H 4) C6HS5CH20K

13. B cxeme npeBpallieHuit

C4H9COONa X1 X2

BenrecTBaMH X1 1 X2 COOTBETCTBEHHO SIBIIAIOTCS

1) C4H8 u C3H7COH 3) C4H6 u C3H7CH20H
2) C4H8 u C3H7COOH 4) C4H10 u CH3COOH

14. B cxeme npeBpallieHuit

C2H2 X1 X2
BenrecTBaMU X1 1 X2 COOTBETCTBEHHO SIBIIAIOTCS
1) C2H50H u CH3COH 3) CH3COH u CH3COOH

2) CH20H-CH20H u CH3COH 4) CH3COH n C2H50H



15. B cxeme npeBpalieHuit

CH3COONa X1 X2

BemecTBaMu X1 v X2 COOTBETCTBEHHO SBIISIOTCS

1) C2H6 u C3H7CH20H 3) CH3Cl u CH3-O-CH3

2) CH3COOH u CH3COOCH3 4) CH3COH u CH3COCI

Tema 11. YreBonasl
Bomnpocs k Tecty
1. CocTaB 0OJBIIMHCTBA YITIEBOIOB MOXKET OBITH BRIpaskeH (hopMynoit

1) Cn(H20)m 2) Cn(OH)m 3) CnH2n0O2 4) CnH2n+20m
2. Yucio ruIpOKCHIIBHBIX TPYII B MOJIEKYIIEe (PPYKTO3bI PABHO
1) 3 2) 4 3) 5 4) 6

3. I'moko3a B3aUMOJEHCTBYET € KOKIBIM M3 JIByX BEIIECTB
1) H2 u Cu(OH)2 3) CuO u CH4
2) NaOH u CH3COH 4) Si02 u C2H50H

4. U rmoko3a, u ppyKkTo3a B3auMOJICHCTBYIOT C
1) Ca(OH)2 2) Cu(OH)2 3) [Ag(NH3)2]OH 4) 12

5. B pesynsrare ruaponusa caxapo3sl o0pasyercs (00pasyrorces)
1) TOJIBKO TITFOKO3a 3) IJTI0K03a U (PpyKTO3a

2) TOJIBKO (PpyKTO3a 4) IJTI0K03a B pr0o3a

6. Kpaxmain B3auMOZENCTBYET C
1) [Ag(NH3)2]OH 2) CaO  3) Cu(OH)2 4) H20 (H+)

7. KoHeuHBIM MPOTyKTOM THAPONIN3A EJUTIONO03b] SBISETCS
1) caxaposa 2) ¢bpykTO3a 3) pubo3sa 4) IJIFOKO3a

8. Llesmrono3a B3aMMOAEHUCTBYET C KaXKIbIM U3 JIByX BELIECTB

1) YKCYCHOMW KUCJIOTOW U KUCIOPOAOM

2) a30THOW KUCJIOTOW U pacTBOPOM Hozaa

3) ruapokcuiom menu(Il) u cepHoit kuciaoroi

4) THJIPOKCUIOM HATPHUSl U aMMHAYHBIM PacTBOPOM OKcHJa cepedpa

9. " xpaxmaj, U LEJUII0I03a B3aUMOEHCTBYIOT C
1) ruapokcuom meau(Il) 3) OKCHJIOM MarHus
2) KuciaopogoM  4) pacTBOpPOM Hona

10. 1 s xpaxmana, u AJs UEJTI0N03bI CIIPABEAJINBO YTBEPKIEHUE

1) COCTOSAIT U3 OCTATKOB (DPYKTO3BI

2) B3aUMOJIEUCTBYIOT ¢ TuipokcuaoM meau(1l)

3) OKUCJISIFOTCS TIO1 ICMCTBHEM aMMHUa4YHOTO pacTBOpa OKcuja cepedpa
4) [IOJIBEPratoTCs TUAPOIIU3Y

11. AMMHa4HBIH pacTBOp OKCUAA cepedpa SIBIISETCS pEaKTHBOM Ha
1) caxaposy 2) bpyKTO3Y 3) KpaxmaJ 4) TTIOKO3Y
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12. PacTBOp IIIFOKO3bI MOKHO OTIIMYUTH OT PACTBOPa (GPYKTO3BI C TOMOIIBIO
1) NaOH 2) H2S04 3) [Ag(NH3)2]OH 4) FeCl3
13. Kakue u3 nprBeICHHBIX YTBEPXKICHUH 00 yIieBoaax BepHbI?
A. YIiieBoibl SIBJISIOTCA KOMIIOHEHTAMHU KJIETOK BCEX PACTUTENIBHBIX U dKUBOTHBIX OPTaHU3MOB.
b. U xpaxman, u 11eJuTi0103a 0071a/1at0T BEICOKOM MUTATENIbHOM IEHHOCTHIO JJIsI OpraHh3Ma YeIoBeKa.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkK/ICHUS HEBEPHBI

14. BepHsl J1u crieqyromue CyXAeHNs 0 III0Ko3e?
A. MI3oMepoM TITIOKO3bI SIBIIsIETCS prbo3a.
b. I'mroko3a noasepraeTcs ruipoinsy.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a CYXICHUS
4) 00a CyXIeHUs1 HeBEPHBI

15. BepHbl J11 cneayomue Cy>X1eHusl O TIoKo3e?
A. I'mroko3a SIBJIeTCs allbJIeTU 10 CITUPTOM.
b. IlpoaykToM cCIMPTOBOTO OPOKEHUS TITIOKO3BI SIBIISIETCS 3TAHOIM.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a CYXICHUS
4) 00a CyXIeHUs1 HeBEpHBI

Tema 13. [ukmoankaHbl
Bomnpocs k Tecty

1. CocTaB LMKII0AJIKaHOB BBIpaykaeTcst o0uiei hopmyInoit
1) CnH2n 2) CnH2n-2 3) CnH2n-6 4) CnH2n+2

2. llukmoankaHoM MOXKET OBITh BEIIECTBO, (pOopMysia KOTOPOTO
1) C6H6 2) C6H10 3) C6H14 4) C6H12

3. K coequnenusim ¢ obeit popmynoit CnH2n otHoCcATCS
1) AJKUHBI ¥ aKaJUCHBI 3) aJIKEHBI U alIKagUEHBI
2) aJIKCHBI U IUKJI0AJIKAHbBI 4) AJIKWHBI U ITUKJIOAJIKAHBI

4. ITocnegoBaTeIbHOCTH

aJIKaH — [MKJI0AJIKaH — aJKuH

MOKET COOTBETCTBOBATH PsiJl BEIIECTB

1) C5H12, C6H12, C3H4 3) C6H12, C4H10, C4H6
2) C3HS8, C4H10, C6H6 4) C2He6, C4HS, C2H4

5. B Mornekysne IUKIOreKcana aToOMbl yIiepo/ia HaX0AATCsl B COCTOSIHUY THOpUAN3aUN
1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) TOJIBKO SP 4) sp3 u sp

6. M3oMepomM METWILIMKIIONPONaHa SBJISETCA
1) ponaH 2) LUKJIoNponaH 3) Oyran 4) OyTeH



81

7. I30MepoM METHILIMKIIOTEKCAHA SIBISIETCS
1) rexkcaH 2) MeTUIOeH301 3) renTeH-1 4) renTuH-1

8. Hambouee erko moaBepraeTcs THIPHUPOBAHHIIO
1) [UKJIONPOTIaHn 2) nuKiIodyran  3) UKJIOTICHTaH 4) ITUKJIOTeKCaH

9. Peakiuu nprucoeIMHEHUSI HE XapaKTePHbI IS
1) METUJIUKIIONpomana 3) METWILHUKIIOIICHTaHa

2) METUJIIUKIIOOyTaHa  4) METHJIITUKIIOTeKCaHa

10. [{ukyiorekcan cnocoOeH BCTyNaTh B PEAKITUIO

1) ¢ OpoMHOI BofOH
2) TUApATAIUA

3) TUAPUPOBAHUS

4) JETUAPUPOBAHUS

11. Jlns mukiionponana He XapaKTePHbI PEAKIHKU

1) MIPUCOEAMHEHUS OPOMOBOIOPO/IA
2) 3aMEIIeHHs aTOMOB BOJIOPO/Ia

3) TUIPUPOBAHUS

4) MIPUCOCTUHEHHS Opoma

12. Ilpu B3anMoelCTBUM UKIJIONIpOTIaHa ¢ OpoMoM oOpasyeTcst
1) 1-6pommponan 3) OpOMIMKJIONPOIaH
2) 2-OpomMmponaH 4) 1,3-qubpomnpornan

13. IIpu B3aMOEHCTBUM IUKJIOTEKCAHA C XJIOPOM 00pasyeTcs
1) 1-xsoprekcan 3) XJIOPLUKIIOT€KCaH
2) 1,6-nuxoprexkcan 4) 1,1-nuxmoprexcan

14. 1-XnoprnponaH IpeuMyIIeCTBEHHO 00pa3yeTcs Py B3auMOICHCTBHH
1) MPONaHa ¢ XJI0pOM 3) LHKJIONPOIaHa ¢ XJIOPOM
2) IIpOIeHa C XJI0poBoaoporoM 4) IUKJIONIPOIIaHa C XJIOPOBOAOPOAOM

15. C xaxxIpIM U3 TPEX BEIIECTB:

XJIOPOM, XJIOPOBOAOPOJIOM, BOJOPOJIOM —

MOJKET pearupoBarhb

1) rexkcaH 2) LUKIOTeKCaH  3) uuKionponan 4) METaH

Tema 14. Apomaruyeckue yrieBogopoab! (0€H30I U €r0 TOMOJIOTH).
Bomnpocs k Tecty
1. CocTaB apeHOB BbIpaXkaeTcst o011ei hopmynoit
1) CnH2n+2 2) CnH2n 3) CnH2n-2 4) CnH2n-6

2. IlocaenoBareIbLHOCTH
aJKaH — [UKJIOAJIKaH — apeH

MOJKET COOTBETCTBOBATH Psifl BEIECTB
1) C5H12, C7H14,C3H4  3) C5H12, C4H10, C4H6



2) C3H8, C4HS8, C7TH8 4) C3H4, C4HS8, C6H12

3. K coequnenusim ¢ obmeit popmynoit CnH2n-6 otHOCHTCA
1) OyTaaueH 2) TOJTyO 3) ctupon 4) TeKCEeH

4. B monekyine OeH30/1a aTOMbI yIIIEpOa HAXOAATCS B COCTOSIHUU THOPUIM3AIIUH
1) sp 2) sp2 3) sp3 4) sp2d

5. B Mornekyne Toyosa aToMbl YIJiepoaa HaXOAsATCsS B COCTOSIHUU THOPUIN3aluu
1) Sp u sp2 2) TOJIBKO Sp2 3) sp2 u sp3 4) sp u sp3

6. Mornekyna OeH30/1a UMEET CTPOSHUE
1) TETPAdAPUIECKOE 2) yIJIOBOE 3) JUHENHOE 4) IJI0CKOE

7. BaneHTHBIN YToJl ¥ JUIMHA CBSI3M B MOJIEKYJIe O€H30J1a COOTBETCTBEHHO PABHBI
1) 120° u 0,154 um 3) 120° 1 0,140 am
2) 180° u 0,120 um 4) 109°28' 1 0,154 um

8. Terpasnpuueckuit pparMeHT aTOMOB HMEETCS B MOJICKYJIE
1) OeHzona 2) TOJTyOJIa 3) BUHWJIOCH30I1a 4) areTuIcHa

9. Yucino o-cBsizeil B MoJieKylie OeH30J1a paBHO
1) 6 2) 8 3) 10 4) 12

10. Yucno c-cBs3eil B MOJIEKYIIE TOIYO0JIa paBHO
1) 6 2) 8 3) 12 4) 15

11. beH3on 1 TOIYON SIBIASIOTCS
1) CTPYKTYPHBIMHU U30MEpPAMH 3) TOMOJIOTaAMU
2) reoMeTpPUYECKUMH H30MepaMu 4) OJTHUM U T€M K€ BELIECTBOM

12. MeTun0GeH3051 ¥ TOIYOJ SIBISIOTCS
1) CTPYKTYPHBIMHU U30MEpPAMH 3) TOMOJIOTaMU
2) reoMEeTPUYECKUMH H30MepaMu 4) OJTHUM U T€M K€ BELIECTBOM

13. denunmeTan u GEH30 SIBISIOTCS
1) CTPYKTYPHBIMHU U30MEPAMH 3) TOMOJIOTaAMU
2) reoMeTPUYECKUMH H30MepaMu 4) OJTHUM U T€M K€ BELIECTBOM

14. B3zaumoneiictBue 6en3oma ¢ xaopom B pucyTcTBur AIC13 oTHOCUTCS K peakiusm
1) MAPOJIU3A 2) 3aMELLIEHUS 3) paznoxenust  4) MIPUCOETUHEHUS

15. B3zaumoneiicTBre 6eH30I1a C XJIOPOM IPU OCBEUICHUH OTHOCUTCS K PEaKIUsIM
1) KpEKHHTa 2) 3aMEIICHUS 3) paznoxenust  4) MIPUCOCTUHECHHUS

Tema 15. l'astoreno-, cynb(o- 1 HUTPOMPOU3BOIHBIE OEH30ILHOTO PsiIa
Bompocsr k Tecty
1. ITporieccom nepBUYHOM TIepepabOTKU HEPTH SIBISICTCS
1) apoMaruzanus 3) MUPOIU3
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2) KPEKUHT 4) pexTuduKanus

2. bensuHoBas (pakuus HePTH COACPKUT ANKAHBI COCTABA
1) CH4 - C4H10  3) C8HI18 — C14H30
2) C5H12 - C11H24 4) C5H12 - C18H38

3. OcTarok OT NEPETOHKHU Ma3yTa Ha3bIBAETCA
1) TYAPOHOM 3) napaduHOM

2) Ba3EJIMHOM 4) COJISIPOBBIM MacCJIOM

4. HauMeHbIIe# CTOMKOCTBIO K JIETOHAIIUU O0JIAJar0T YIIEBOAOPOIBI

1) apOMaTHYCCKHE

2) HEIpPEIEIIbHbIE

3) IpeeIbHbIE HEPA3BETBICHHOIO CTPOEHUS
4) IIPENEIIbHBIE C Pa3BETBICHHOM LIETIBIO

5. KpexuHr He(pTenpoyKTOB HAUMHAETCS C pa3pbiBa CBsA3CH
1) C-0 2 C-S 3) C-H 4 C-C

6. PudopMuHroM Ha3bIBaeTCs IPOIIECC

1) paszerneHus yrieBo1opo0B Ha (ppakiuu

2) pacIICTUICHHS] MOJIEKYJT YTJIEBOJOPOIOB Ha OOJIee METKHe

3) MIPEeBpAICHIS aJIKAHOB M [IUKJIOATKAHOB B aPOMATHYECKHE COSTUHEHUS
4) 00e3BOKMBaHUS, 00ECCOMBAHUS U OTTOHKH JIETYYHX YIJIEBOJOPOIOB

7. OCHOBHBIMH IMPOAYKTaMU KOKCOBAaHUS KaAMCHHOTI'O YIUIA ABJIAIOTCS

1) ra3oiiJib, Ba3€JINH, KEPOCUH, KOKC

2) OeH3uH, HadTaTuH, METaH

3) KaMEHHOYTOJIbHAs CMOJIa, aMMHAK, COJIIPOBOE MAcCIIO

4) KOKC, KAMEHHOYTOJIbHAsl CMOJIa, aMMHUauHasi BOJIa, KOKCOBBIN a3

8. Kakue u3 yTBepkaennii o HehTu 1 crocobdax ee nmepepadoTKy BEPHBI?
A. OCHOBHBLIMH KOMIIOHEHTAMHA HC(bTI/I SABJIAIOTCS YITICBOAOPOABI pa3JIMYHOTO CTPOCHUS.
b. ®pakimonHas neperoHka HeTH OTHOCHUTCS K XUMUYECKHM TPOIIECCAM.

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

9. Kakue u3 yTBepKACHHI O MIPOIYKTaX MepepadoTKH HETH BEPHBI?
A. BeH3uH, noixy4aeMblil IpSAMOil eperoHKoit HeTH, COMEPKUT OONBIIOE KOTMYECTBO HETIPEICIbHBIX YITICE
b. JleroHanmoHHasi CTOMKOCTb O€H3KMHA BO3pAcTAET MPU YBEIMYEHUU B €10 COCTABE PAa3BETBICHHBIX U apOMa

1) BEPHO TOJIBKO A

2) BEpHO TOJBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

10. Kakue u3 yTBEp)KI€HHUIA 0 IPOAYKTaX nepepaboTku HeGTH BEPHBI?
A. TTpomyKThl TEPMHUYECKOTO KPEKHHTA COEPIKAT OONBIIIOE KOJIMYECTBO HEPA3BETBICHHBIX aJIKAHOB.
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b. beH3uH, nosyyaeMsblil B pe3yibTaTe KaTaTMTHYECKOTO KPEKMHIa, UMEET BHICOKOE OKTAaHOBOE YHUCIIO.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS HEBEPHBI

11. Kakue u3 yTBepkKIE€HHUH 0 MPOAyKTaxX nepepadoTKu HeTHU BEPHBI?
A. B nporuecce karanuTuiyeckoro puopMuHra oopaszyrorcs apoMaTHueCKUe U pa3BeTBICHHbBIE YITIEBOIOPO/IE
b. ben3un, noiay4yaeMsblii B pe3yaprarTe MpsiMOi MeperoHku HeTH, IMEET BBICOKOE OKTAaHOBOE YHCIIO.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpPHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS HEBEPHBI

12. Kakue u3 yTBep>KACHUH 0 HEPTHU U IPUPOTHOM ra3e BepHbI?
A. KpexuHr He(TH 103BOJISET YBEIUUNUTh BBIXOJ] OCH3UHA.
b. OCHOBHBIM KOMIIOHEHTOM IIPUPOIHOTO ra3a sIBISETCS METaH.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKIACHUS
4) 00a yTBepkKICHUS HEBEPHBI

13. Kakue u3 yTBEep>KACHUN O IPUPOIHOM H MOMYTHOM HE(TSHOM raze BEpHbI?
A. CopeprxaHue MeTaHa B IOIyTHOM HE(TSIHOM ra3e BbIIIE, YeM B IPUPOTHOM.
b. IIpupoaHsIii ra3 UCIOIB3YIOT IS IIOJIYYEHUs CUHTE3-Ta3a.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS HEBEPHBI

14. Kakue u3 yTBepkKACHUN O IPUPOIHOM raze U KAMEHHOM YIJIE BEPHBI?
A. B oTinruue oT KaME@HHOT'O yIUIsl IPUPOAHBIN a3 sBISETCS KOJIOTMYECKH YUCTHIM TOILIMBOM.
b. KokcoBbIil ra3 NIpUMEHSIIOT B KAYECTBE TOIUIMBA U XMMHUYECKOTO CHIPbS.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS HEBEPHBI

15. OcHOBHBIMH ITPOXYKTaMU MTUPOSIU3a HEPTU SBIAIOTCS

1) H-OKTaH 4) TOJTYOJ
2) aleTUICH 5) Ba3EJIUH
3) OeH3011 6) MeTaH

Tema 16. I'mnpokcunpon3BoiHbIE OSH30JBLHOTO Psiia
Bompocsr k Tecty
1. deHonoM sIBIISIETCS BEIIECTBO, (POopMysia KOTOPOTO
1) C6H110H 3) C6HS50OH
2) C6HS5C2H40H 4) C6H5CH20H
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2. B Monekyine MmeTaHo1a MEXKAY aTOMaMH CYILECTBYIOT CBSI3U

1) TOJIBKO KOBAJICHTHBIE MOJISIPHBIE

2) KOBAQJICHTHBIE ITOJISIPHBIE U HETIOJISIPHBIC
3) KOBAJICHTHBIE TIOJIAPHBIC U MOHHBIE

4) KOBAJICHTHBIE MOJISIPHBIE U BOAOPOAHAS

3. B Monekyne neHranona-1 Mexay aToMaMu CyIECTBYIOT CBA3H

1) TOJIBKO KOBAJICHTHBIE MOJISIPHBIE

2) KOBAQJICHTHBIE MTOJISIPHBIE U HETIOJISIPHBIC
3) KOBAJICHTHBIE TIOJIAPHBIC U NOHHBIE

4) KOBAJICHTHBIE MOJISIPHBIE U BOAOPOAHAS

4. B TBepAOM arperaTHoOM COCTOSTHUH CITUPTHI 00Pa3yOT KPUCTAIUIMYECKYIO PELIETKY
1) HOHHYIO 3) aTOMHYIO
2) MOJIEKYJISIPHYO 4) METAIITMYECKYIO

5. CriocoOHOCTh HU3MIMX CIUPTOB K 00Pa30BaHUIO MEKMOJICKYISIPHBIX BOJOPOIHBIX CBSI3EH SBISICTCS PUIH
1) JIETYyYeCTH 3) XUMHUYECKON aKTUBHOCTH
2) HE3JIEKTPOIPOBOAHOCTH 4) XOpOIIEN PAaCTBOPUMOCTH B BOJIE

6. K 06pazoBanmio BOIOPOIAHOI CBA3H CIIOCOOHO BELIECTBO, (POpMYsIa KOTOPOTO
1) CH4 3) CH3—0—CH3
2) CH3 —CH3 4) CH3 — OH

7. I3 mepeynciieHHbIX CIUPTOB HAUOOJIEE XOPOIIIO PACTBOPUM B BOIE
1) MIEHTaHOJI-2 3) mporma”o-1
2) OyTtano:i-1 4) 2,2-nuMeTnInponaHo-1

8. B pesynbrare peakuuu rupaTalyy aqkeHa Helb3sl MOMyYUTh CIUPT, PopMysia KOTOPOro
1) CH3 — CHOH — CH3 3) CH3 — CH2 — OH
2) CH3 — CHOH — CH2 — CH3 4) CH3 — OH

9. Cpena BoHOTO pacTBOpa 3TaHoJa
1) IeJTOYHAS 2) HeWTpaiapHas 3) Kucias 4) crnabokucast

10. I1pu okucnenuu npomnanoa-1 odpasyercs
1) IIPOIIaH 3) IIPOIIAHOH
2) MIPOTTMOHOBHIN aJIbJACTH]T 4) MIPOTICH

11. Meranon okucisieTcst A0 (popmanbaeruaa moj AeHCTBUEM
1) BOZIOpOJA 3) OKCHJa KaJIbI[A
2) okcuaa meau(Il) 4) XJIOpHUa ATFOMUHUS

12. Koaddunuent nepea Gopmysoi KUCIOPOa B ypaBHEHUHU PEAKIIUUA TOPEHUS ITAHOJIA PaBEH
1) 1 2) 2 3) 3 4) 4

13. Cymma k03¢ GUIMEHTOB B ypaBHEHUN PEAKLIUU TOPEHUS METAHOJIA paBHA
1) 5 2) 7 3) 9 4) 11
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14. IIpoaykToM okucneHus 3tanona okcuaom menu (1) siensercs
1) stanauon-1,2  3) ATaHaJb
2) JTUATUIIOBBIN YPHp 4) JTAHOBAs KUCJIOTA

15. IlpomyKTOM BHYTPUMOJIEKYISIPHOM A€TUApPATALIMM STUIOBOTO CIIUPTA ABISAETCS
1) YKCyCHasi KUCIIOTa 3) JTaHallb
2) JTUATUIIOBBIN YPHp 4) ITEH

Tema 17. Anbaeruipl, KETOHBI, KUCIIOTHI psijia OeH301a. X UHOHBI
Bomnpocs k Tecty
1. ®eHoNOM SBISETCS BEIIECTBO, POPMYIIa KOTOPOTO
1) C6H110H 3) C6H50H
2) C6H5C2H40H 4) C6H5CH20H

2. B Monekyne MmeTaHo1a MEXAY aTOMaMH CyILECTBYIOT CBSI3U

1) TOJIBKO KOBAJICHTHBIE MOJISIPHBIE

2) KOBAJICHTHBIE MTOJISIPHBIE U HETIOJISIPHBIC
3) KOBAJICHTHBIE TIOJIAPHBIC U NOHHBIE

4) KOBAJICHTHBIE MOJISIPHBIE U BOAOPOAHAS

3. B Monekyne neHranona-1 Mexay aToMaMH CyIECTBYIOT CBA3H

1) TOJIBKO KOBAJICHTHBIE MOJISIPHBIE

2) KOBAQJICHTHBIE MTOJISIPHBIE U HETIOJISIPHBIC
3) KOBAJICHTHBIE TIOJIAPHBIC U MOHHBIE

4) KOBAJICHTHBIE MOJISIPHBIE U BOAOPOAHAS

4. B TBepAOM arperaTHoM COCTOSTHUH CITUPTHI 00Pa3yOT KPUCTAIUIMYECKYIO PELIETKY
1) HOHHYIO 3) aTOMHYIO
2) MOJIEKYJISIPHYO 4) METAIUITMYECKYIO

5. CiocoOHOCTh HU3MIMX CIUPTOB K 00Pa30BaHUIO MEKMOJICKYISIPHBIX BOJOPOTHBIX CBSI3EH SBISICTCS MPUIH
1) JIETYyYeCTH 3) XUMHUYECKON aKTUBHOCTH
2) HE3JIEKTPOIPOBOAHOCTH 4) XOPOIIEN PAaCTBOPUMOCTH B BOJIE

6. K 06pazoBanmio BOIOPOIAHOI CBA3H CIIOCOOHO BELIECTBO, (POpMYsIa KOTOPOTO
1) CH4 3) CH3—0—CH3
2) CH3 —CH3 4) CH3 — OH

7. I3 mepeynciieHHbIX CIUPTOB HAUOOJIEE XOPOIIIO PACTBOPUM B BOZIE
1) MIEHTaHOJI-2 3) mpormaHo-1
2) OyTtanoi-1 4) 2,2-nuMeTUInponaHo-1

8. B pesynbrare peakuuu rufpaTaliy aqkeHa Helb3sl MOMyYUTh CIUPT, PopMysia KOTOPOro
1) CH3 — CHOH — CH3 3) CH3 — CH2 — OH
2) CH3 — CHOH — CH2 — CH3 4) CH3 — OH

9. Cpena BoHOTO pacTBOpa 3TaHoJa
1) IeJTOYHAS 2) HeWTpaiapHas 3) Kucias 4) crnabokucast
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10. IIpu oxucnennu nponanosa-1 odpaszyercs
1) MIPOTIaH 3) MIPOTTIAaHOH
2) MIPONIMOHOBBIN aJIbJIETUT 4) MIPOTIEH

11. Mertanon okucnsercs 10 GpopManbIeruaa noj IeicTBUeM
1) BOJIOpOJA 3) OKCHIA KaJIbIIAA
2) okcuaa meau(Il) 4) XJIOpU/Ia ATTFOMUHHUS

12. Koa¢pumment nepen popmynoit kucaopoaa B ypaBHEHUU pEaKIUU TOPEHUS 3TaHOJIa PaBeH
1) 1 2) 2 3) 3 4) 4

13. Cymma k03 puIMeHTOB B ypaBHEHUH PEAKIIUU TOPEHUSI METaHOJIa paBHA
1) 5 2) 7 3) 9 4) 11

14. IIpoxyxToM okucieHus 3tanona okcuaom menu (1) siensercs
1) stanauon-1,2  3) ATaHaJb
2) JTUATUIIOBBIN YPHp 4) JTAaHOBAs KUCJIOTA

15. IlpomyKTOM BHYTPUMOJIEKYISIPHOM AE€TUApPATAllMM STUIOBOTO CIIUPTA ABISAETCS
1) YKCyCHasi KUCIIOTa 3) JTaHallb
2) JTUATUIIOBBIN YPHp 4) 3TEH

Tema 18. Apomaruueckue aMuHbl. Jlna3o- u a30coeAMHEHUS
Bomnpocs k Tecty
1. B cxeme npeBpauieHuit
C2H50H X1 X2
BemiectBaMi X1 1 X2 COOTBETCTBEHHO MOTYT OBITh
1) CH3COOH u (CH3COO0)2Cu 3) CH3COH u CH3COOH
2) CH20H-CH20H u CH3COOH  4) CH3COOH u CH3COOC2H5
2. B cxeme npeBpalieHui
CH3COH X1 X2
BemecTBaMu X1 1 X2 COOTBETCTBEHHO MOTYT OBITh

1) CH3CH20H u C2H4 3) CH3COOH u CO2

2) CH3CH20H u CH3CH2-O-CH2CH3 4) CH3COOH u CH3COOCH3
3. TonbKO B COCTOSTHUU SP3-TUOPHUIN3ALIMN aTOMBI YTIIEPO/Ia HAXOIATCS B MOJIEKYIaxX

1) npomanona-2  4) mpora”a

2) MpONaHAJIS 5) LIMKJIOTEKCaHa

3) ¢denona 6) MPOITaHOHA

4. B cocTosiHuM Sp3- U SP2-THOPUIU3AIMH aTOMBI YIIIEPO/ia HAXOMSITCS B MOJICKYJIax

1) OyTaHans 4) IIPOIMHA
2) TOJIyOJ1a 5) MeTaHaJs
3) deHona 6) OyTaHoHa

5. B peakuuio noiauMepHu3amnuu crnocoOHbl BCTyNaTh
1) TOJTyON 4) METaHaIb

2) CTHPOI 5) OCH30I1

3) dbenon 6) XJIOPBUHUIT



6. C aMmMHauHBIM PaCTBOPOM OKCHIa cepedpa B3aUMOACHCTBYIOT

1) OyTuH-1 4) TITUTEPUH
2) OyTaHOH 5) bopmanbaerun
3) OyTaHasb 6) OyTuH-2

7. C runpoxcugom meau(Il) B3anmoneiicTByoT

1) nponaHon-2  4) IIPOIIECH
2) OeH3ambAeTUI S) MPOTTaHAJTb
3) IIIULEPUH 6) IIPOIIAHOH

8. YcTaHOBUTE COOTBETCTBUE MEXKY CXEMON PEAKIIMH U TPOAYKTOM OKUCJIEHHSI OPraHUYECKOTO BEIIECTBA
CXEMA PEAKIINUN IMPOAYKTbI OKNCIIEHUA

A) CH3COH + KMnO4 + H20

1) MypaBbHHAs KHCJIOTA

b) CH3COH + KMnO4 + H2S04

2) CH20OH-CH20H

B) CH3COH + Cu(OH)2

3) CH20K-CH20K

I) CH3CH20H + CuO

4) CH3COH
5) CH3COOH
0) CH3COOK

9. ®opmanperu B3auMOJEHCTBYET C

1) Cu(OH)2 4) C6H6
2) H2 5) NaOH
3) K 6) C6HSOH

10. Ilponanasip B3aMMOAENUCTBYET C

1) 02 4) KMnO4
2) [Ag(NH3)2]0H 5) CH30CH3
3) KCl  6) N2

11. 1 MypaBbUHBIN, 1 TPOIMUOHOBBIN aJIbJETU MOTYT B3aUMOJICCTBOBATH C

1) TUIPOKCUIOM KaJIbLIUS

2) XJIOPUIIOM HaTpHS

3) BOJIOPOJIOM

4) TaHOM

5) KHCIIOPOAOM

6) aMMHaYHBIM PACTBOPOM OKCHJa cepedpa

12. JIns MeTaHams CipaBeAJIMBbI YTBEPKACHUS

1) pY OOBIYHBIX YCIOBUAX — KUAKOCTH C PE3KUM 3aIlaxoM
2) 40%-HbIi1 BOAHBIN pacTBOP Ha3bIBaeTCs (POPMATNHOM

3) OKHCISIETCSI ¢ OONIBIINM TPYAOM

4) HPOIYKTOM I'MIPUPOBAHUS SBISETCS METAaHOBAs KMCIIOTA
5) BCTYIAeT B PEAKIIMIO MOJUKOHICHCAIUU C (PEHOTIOM

6) ABJIACTCA TOKCHYHBIM BEUICCTBOM
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13. Jlns aneranpaernaa cpaBeauBbl YTBEPKIACHUS

1) TIpU OOBIYHBIX YCIOBUSAX — ra3 0e3 3amaxa

2) MEXy MOJIEKyJIaMH 00pa3yloTCsl BOZOPOIHBIE CBSI3U

3) SIBJISICTCSI ©30MEPOM aIleTOHA

4) IIPOAYKTOM I'MAPUPOBAHUS SBISETCS dTAHOI

5) BCTYNAET B PEAKIIUIO «CEPEOPSTHOTO 3epKaiay

6) okucnsiercs ruapokcusiom meau(Il) no ykcycHol Kkucinotsl

14. 11 nns mponaxans, v U1l IPOIIAaHOHA CIIPABEAJIMBbI YTBEPKACHUS

1) OTHOCSITCS K KJIacCy KapOOHUIIbHBIX COSIMHEHUHN

2) cocTtaB BeIpaxkaetrcst popmyroit C3H60

3) MOTYT OBITH MOTY4YEHBI 110 peakiuu Kydeposa

4) TP OOBIYHBIX YCIOBUSX SIBISTFOTCSI KUIKOCTIMU

5) BCTYNAIOT B PEAKIINIO «CEPEOPSHOTO 3epKajiay

6) OKUCISIOTCS ruApokcuaoM meau(1l) mo mpomanoBoit KUCIOTHI
15. B cxeme npeBpallieHuit

C2H2 X1 X2

BenrecTBaMi X1 1 X2 COOTBETCTBEHHO SIBIIAIOTCS

1) C2H50H u CH3COH 3) CH3COH u C2H4

2) CH3COOH u CH3COH 4) CH3COH u C2H50H

Tema 19. MHoTOsIIEpHBIC APOMATHYECKUE COSTUHEHUS ¢ HEKOHACHCUPOBAHHBIMU OCH30JIbHBIMU SIJIPaMH, ’
Bompocsr k Tecty

1. Y Gytanainp, u OyTaHois-1 pearupyroT ¢
1) H2 2) Cu(OH)2 3) KOH 4) 02

2. W nponaHanb, U IpONaHOH PEArUPYIOT C
1) [Ag(NH3)2]0H 2) H2 3) Cu(OH)2 4) C2H6

3. C KaxIbIM U3 TPEX BEIIECTB:

H2, [Ag(NH3)2]OH, Cu(OH)2 —

MOXET pearupoBaTh

1) n300yTaH 2) OyTaHoi-1 3) OyTaHalb 4) OyTuH-1

4. JIns HETIpeaeIbHOTO aJIbJIeTHAa aKkpoJienHa, (hopMymna KOTOPOro

CH2=CH-COH,

CIPaBEUIMBO YTBEPXKICHUE

1) aTOMBI YIJIepojia B MOJICKYJIC HAaXOMSITCS B Sp3- U SP2-THOPUIHOM COCTOSTHUH
2) BCTYIIAET B PEAKLIHIO [IOJIUMEPU3ALIUN

3) MPOYKTOM THAPUPOBAHUS SIBISETCS MPOMAHOI-2

4) HanOoJee XxapakTepHbl PeaKIUU 3aMeICHHS

5. I[JBI O6Hapy)K€HI/I$I AJIBACTUA0OB MOXKXHO HUCIIOJIB30BATh KAXKAOC U3 IBYX BCIICCTB

1) CuO u FeCl3 3) Br2(Bonn.) u Cu(OH)2

2) H2S04 u NaOH 4) Cu(OH)2 u [Ag(NH3)2]OH

6. [Ipomanans MOKHO OTJIIMYUTH OT MPOIMAaHoJa-1 ¢ TOMOIIbIO

1) H2S04 2) NaOH 3) Cu(OH)2 4) Br2(BonH.)

7. MertaHon okucnseTcs 10 hopMaibaeruaa moja 1eHCTBHEM
1) BOZIOpOJA 3) xnopuaa xenesa(ll)
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2) okcuaa meau(Il) 4) HaTpUs

8. IIponaHayib MOXKHO MOJIYYHUTh B PE3YNIBTATE PEAKIIUU
1) TUAPUPOBAHUS TTPOTTHHA 3) OKHCJIEHUS TTpomaHoa- 1
2) TUApaTaluuy nponuHa 4) BOCCTAHOBJICHHS ITPOTNIAaHOHA

9. ALIeTOH MOXHO IOJTyYUTh B PE3YJIbTATE PEAKLIUU
1) TUAPUPOBAHUS alleTUIICHA 3) OKHCJICHUS TTporanoa- 1
2) TUpaTalyy aleTUIeHa 4) rupaTalydy NpornuHa

10. ®enondopmManbIETUAHYIO CMOIY MOTYYaloT 110 PEaKIiH
1) MOJINMEPHU3AITIH 3) TUAPOJIA3A
2) HOJUKOHJICHCAIIUN 4) ruaparauuu

11. [Iponanans B OTJIMYME OT NIPONIAHOHA B3aUMOJIEICTBYET C
1) H2 2) 02 3) Cu(OH)2 4) CuSO4

12. Kakue u3 nNpuBeJCHHBIX YTBEPKICHUHA 00 aJlbIeTHAaX U KeTOHAX BEPHBI?
A. TeMHepaTprI KHUIICHUA U IITaBJICHHUA aJIbACTUAO0B U KCTOHOB BBIIIC, YEM y CHI/IpTOB C TCM K€ UHCJIOM aTor!
b. IIpu ruapupoBaHuy abAETHIOB M KETOHOB 00pa3ytoTCsi KapOOHOBBIC KUCIIOTHI.

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

13. Kakue u3 npuBeJIcHHBIX YTBEPKICHUA 00 aJibIeTHAaX U KeTOHAX BEPHBI?
A. Atom yrieposa B KapOOHMIIBHOM TPYIINE HAXOTUTCS B SP2-THOPUIHOM COCTOSTHUU.
b. IIpu oxucneHnyn aabAeTUI0B U KETOHOB 00Pa3yrOTCs CITUPTHI.

1) BEPHO TOJIBKO A

2) BEpHO TOJBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

14. Kakue u3 NpuBEICHHBIX YTBEPKICHUNA 00 aJlbIeTHAaX U KETOHAX BEPHBI?
A. Anbzeruspl 1 KETOHBI — CTPYKTYPHBIE H30MEPHI OAHOI0 Kiacca.
b. KauecTBeHHOI peakiueil Ha abIeTHABl 1 KETOHBI SBIISICTCS PEAKITUS «CEPEOPSIHOTO 3epKajia.

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEPKICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

15. Kakue u3 npuBeeHHBIX YTBEPKICHUM 00 aJbIeTHaX U UX CBOMCTBAX BEPHBI?
A. AHL,Z[GFI/II[I:I CHOCOGHBI BCTyHaTI: B peaKI_[I/II/I BOCCTAHOBJICHUS U OKHUCJICHUS.
b. ®opMmanbaerun v aneTaibaeru TOKCUIHBI.

1) BEPHO TOJIBKO A
2) BEpHO TOJBKO b
3) BEPHBI 002 YTBEPKICHUS

4) 00a yTBEepKICHHUS HEBEPHBI



Tema 21. IIsaTH4IIEHHBIE T€TEPOIIUKIIBI
Bomnpocs k Tecty
1. IIaTH4NIeHHBIE TeTEPOLIMKINYECKUE COSIUHEHNUSI Ha3BaHbl B MPUMEPaX:
A) umunazon u pypan
b) tpuasun-1,3,5
B) nmnazenun-1,2
I') okcazun
2.TonbKo MIeCTUUIIEHHBIE TETEPOLMKINYECKUE COeIMHEHUS! Ha3BaHbl B IPUMeEpax:
A) a3uH 1 OKCOJI;
b) xuHONMMH ¥ TUpUIUH
B) oxcazon-1,3 u nuppon
I') oxcupan u nuazun-1,3
3 CeMHUJIEHHOE T€TEPOLUKINYECKOE COETMHEHNE Ha3BaHO B IIpUMeEpE:
A) tnasusn-1,4
b) nepruaponupuana
B) nnazenun-1,4
I') okcazon-1,3
4. B cocTaBe reTepoIMKiia €CTh U a30T, U KUCIIOPOJ B MPUMEDPE:
A) azon
b) oxcoman
B) tuazon-1,3
I') okcazon-1,3
5. B cocrase rereponukia eCTb U cepa, 1 a3or:
A) nuazon-1,3
b) nrepuann
B) nnasun-1,3
I') tnazon-1,3
6. [Tuppoay COOTBETCTBYET CUCTEMATHUYECKOE HA3BAHUE:
A) nuazon-1,3
b) azun
B) nnazun-1,3
I') azon
7. IlnpuMHUIMHY COOTBETCTBYET CUCTEMATHUECKOE HAa3BaHUE:!
A) nuazon-1,3
b) nnazun-1,3
B) nnazenun-1,4
I') a3un
8. IMuazony COOTBETCTBYET CUCTEMATUUECKOE HA3BAHUE:
A) nuazon-1,3
b) azun
B) nnazun-1,3
I') azon
9. K ankanougam rpynmnsl IUpUINHA CIEAYET OTHECTH:
A) XuHUH
b) HukoTuH
B) mopdun
I') kokaun
10. K ankanongaM rpynmbl XUHOJIWHA CIETYET OTHECTH:
A) XuHUH



b) xodpenn

B) manaBepun

I') koneun

11. K ankanonaam rpyImrbl TpONaHa CIEAYET OTHECTH:

A) KOKauH

b) reodnmmn

B) mopdun

I') anabazun

12. N-H KuCcOTHBIN peakiMOHHBIN LEHTP UMEIOT MOJIEKYIIbI:
A) bypana

b) nupuauna

B) nmunazon

I') nupumuuna

13. KucnoTHble CBOMCTBA reTEPOLUKINIECKUX COSAMHEHNI MPOSBIIAIOTCS B UX PEAKIUSX C:
A) rajoreHnpou3BOHBIMU YTIIEBOAOPOI0B

b) ocHOBaHUsIMEI

B) kucnoramu

I') anunranoreHuaaMu

14. TIposiBISAIOT KUCIOTHBIE CBOMCTBA M 00PA3yIOT COJIM B PEAKIUAX C CUIBHBIMH OCHOBAHUSIMHU:

A) mupumuanH 1 THODEH

b) Tuoden u Tnazon

B) nupuaun 1 XuHOIUH

I') 6apOuTypoBast KUCIOTa U MTUPPOIT

15. KucnoTtHsie cBoicTBa nMuazona (1,3-11a3om) BeIpaxeHsl 0OJIbIIE, YEM Y:
A) GapOuTypoBas KHCIOTa

b) 2,4-murunpoxcunupuMuInH

B) cepnas kucnor

I') muppon

Tewma 22. lllecTruusieHHBIE TETEPOIUKIIBI
Bompocsr k Tecty
1. OcHOBHBIE CBOMCTBA FETEPOLIMKINYECKUX COCTUHEHUHN TTPOSIBIISIIOTCS B UX PEAKIUSX:
A) ¢ ocHOBaHUSMU
b) ¢ kucnoramu
B) ¢ runpokapOonaTamu
I') ¢ ranoreHONPOU3BOAHBIMHU YTIIEBOJIOPOIOB
2. He o0Opa3yrot comneit ¢ KUCIIOTaMH:
A) XMHOJIWMH ¥ XUHUH
b) dypan u nuppon
B) nupumuuH 1 HUKOTHH
I') umugazon u kodenH
3. OCHOBHBIE CBOMCTBA MAKCUMAJIBHO BBIPAJKEHBI B PSIIY MPEII0KEHHBIX COEAUHEHHUN Y:
A) iuppon
b) umunazon (muazon-1,3)
B) nupuaun
I') mupumuue (auasun-1,3)
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4. AttopOOHBIMH HA3BIBAIOT APOMATHUECKUE TETEPOLUKINYECKUE COSAMHEHUS, KOTOPBIE TP JICHCTBUU Ha

A) CHJIBHBIX KHCIIOT 00Pa3yrOT YCTOMYHMBBIE COJTH
b) He B3auMOIENUCTBYIOT HU KHCIIOTaMHU, HU C OCHOBAHUSIMU
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B) cunbHBIX OCHOBaHMIA 00pa3yrOT COMU
I') cunbHBIX KHCIOT MPEBPALIAIOTCS B CMOJI000pa3HbIe MOJIUMEPHI, T.K. IPOUCXOAUT HApYIIEHHUE UX apoMaTH'
5. Ao oOHBIMU TeTEPOIMKINYECKIMU COSIMHEHUSMHU SBIISTIOTCSL:
A) THOEH ¥ TUPUMUIUH
b) nupunun u oxcason-1,3
B) dypan u muppon
I') Terparuapodypan
6. TayTomepusi BO3MOXHA JIJIsl TETEPOIMKIMYECKUX COCTUHEHH, B MOJIEKyJIaX KOTOPBIX MPUCYTCTBYIOT OIHC
A) 1Ba KHUCIIOTHBIX
bB) KuCIOTHBIN 1 OCHOBHBIN
B) nBa ocHOBHBIX
I') ocHOBHBIH U AMEKTPODUITBHBII
7. TayTOMepHBIE PEBPALICHUS] BO3MOXKHBI JJIs CIIEAYIOIINX TEeTEPOLUKIMYECKUX COCTUHEHUH:
A) dbypan u uppon
b) 6apOuTypoBast KUCI0Ta M KCAHTHH
B) muppon u trazon-1,3
I') THOdeH 1 XUHOTHH
8. m-M30bITOUHYIO 3JIEKTPOHHYIO CUCTEMY UMEIOT FeTePOIMKINYECKIE COSTUHEHUS:
A) HACBIIIICHHBIE TSTHYWICHHBIE C OTHUM T€TePOaTOMOM B ITUKIIE

b) apomarnyeckue nATUWICHHBIC C OAHUM FeTePOATOMOM B IIHUKIIC

B) HachIlieHHbIE IECTUYICHHBIE C OTHUM T'€TepOaTOMOM B ITUKJIIE

I') apomaruyeckue MeCTHYICHHBIE C OTHAM TeTePOaTOMOM B ITUKIIE

9. n-HenocTaro4HOCTH 3E€KTPOHHON CUCTEMBI BhIpa)KeHA MAKCUMAJIBHO V:

A) nupuanHa

b) muppona

B) Tnodena

I') mupumuuna (quasun-1,3)

10. Peakiuu snexrpodunsHOro 3amenieHus (SE) mpoTekaroT ¢ MakCHMaTbHON CKOPOCTHIO M B HANOOJIee MAT
A) GEH30J1 ¥ €T0 TOMOJIOTH

b) m-u30bITOUHBIE apOMaTHYECKIE TeTEPOIHKITBI

B) ankanbl 1 HUKIOATKaHBI

I') m-HegocTaTOYHBIE APOMATHIECKUE TETEPOIIUKITBI

11. Peakumu snexrpodunbpHoro 3amenieHus (SE) mpoTekaioT ¢ MUHUMAaIbHON CKOPOCTHIO Y:
A) Tomyona (MeTuiOeH3011)

b) nupuauna

B) dypana

I') mupazona (nuazon-1,2)

12. CxopocTh peakiuii anekTpodriibHOTo 3amerneHus (SE) yMeHbaeTcs B psly COSAMHEHUN ClIeBa HAIPaB
A) mupuanH, TUPPOI, OEH30T

b) 6en3on, nuppoi, TUpuANH

B) 6enzomn, nupuauH, muppos

I') nmuppon, OeH3071, TUPUANH

13. Peakiust ankuaupoBaHus MTUPPOJIAa TPOTEKAET C 00pa30BaHUEM MTPOIYKTOB:

A) N-ankunnuppona

b) N-ankunmupuanHust KaTHoHa

B) 2,5-nnankunnuppona u 2-aakuianuppoia

I') N,N-guankunmnuppona

14. Peakiiuu HUTPOBAHUS UMUA30J1a IPOTEKAET:
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A) 110 BTOPOMY MOJIOKEHUIO

b) o Tperbemy monoxeHuIo

B) no ueTBepTOMy MOJIOKEHUIO

I') mo nsaTOMy TIOJTO’KEHHUTO

15. ITo mexanusmy SN IPOTEKAIOT B ONPEAEICHHBIX YCIOBUAX PEAKIIUU MUPUANHA CO CIEIYIOIUM peareHTo
A) THAPOKCHU KaTus

b) 6pom

B) cepnas kucnora

I') HuTpupyromas cmechb

4.3 TIpomexxyTouHas aTTecTalus Mo AUCLUILTHHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunossie Bonpocekl 3auera (OIIK-2)
1. ICTOUYHMKHN OpraHUYECKOTO ChIpbsi. MeTOIbl BBIIEIECHNUS, OUUCTKU U UAECHTU(PHUKALIUNA OPTaHUYECKUX COEJT
aHanu3 (OTKpPBITHE YIVIEpOAa, BOJOPO/A, a30Ta, CEpbl, raJIoreHoB). [IpMHIMIIBI KOJIMYECTBEHHOTO 3JIEMEHTHOI
MOJIEKYJIIPHON (POPMYJIbI COEAUHEHMS.
2. @®opMHpOBaHHME U OCHOBHBIE IOJIOKEHUS TEOPUHU CTPOEHUS OPraHUYECKHUX COEAMHEHUH (Teopus p:
A.M.Bbytnepoa). Knaccudukanuss opraHndeckux coeivHeHH. Bakneiimme uCTOUHMKH HMH(MOpMaUU
OpPraHUYECKHUX PEAKIHUIX

3. XapakTepuCTHYHOCTh M aJJUTUBHOCTH CBOWCTB aTOMOB M CBsi3eil. B3anmHOe BIHMSHHE aTOMOB B M
MIPOSIBJIICHUE €IMHOTO B3aUMOJICHCTBHS B MosieKysie. HanpaBineHHOCTh cBsi3u. [IpubmmkeHHbIe MaTeMaTHIect
CTPOCHHS MOJIEKYI: MeTo MONeKYysipHbIX opouTaneit (MO JIKAO), meron BanenTHbIX cBs3elt (BC) u Tec
MOJICKYJISIPHBIX OPOUTAJICH; CUTMa U K CBS3U, 0AaHAHOBBIC CBS3M; JIOKAIIM30BAHHBIC U JEIOKAIN30BaHHBIE M

4. Aunkanbl. [OMOIOTHYECKHI PsiZl, HOMEHKJIATypa U U30MEpHsl, aJKWIbHbIE paaukaibl. [I[pupoaHbie UCTOUH
HEeNpeJeNbHBIX YITIEBOAOPOAOB, BOCCTAHOBIIEHHUE PA3IMYHBIX KJIACCOB OPraHUYECKUX COEIMHEHUH, peaKilr
ANEKTPOIN3 CoJiel KapOOHOBBIX KUCOT (peakuus Konnoe).

5. DIEeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB, JIIMHBI CBSI3€W U BaJIeHTHbIE yIIibl. CUrMa - CBSI3Y
MeTaHa 10 METOAY MOJEKYIApHBIX opOuTaneid. BpamarensHast nzomepus, KOHGOPMAIMH U UX OTHOCUTEIIbI
AJIKAHOB U UX 3aBUCUMOCTH OT JJIMHBI yFHCpOI[HOﬁ LCIHU U CTCIICHU €C Pa3BCTBJICHHOCTH. CHCKTpaHI:HBIe Xag

6. XuMHYECKHE CBOMCTBA ajKaHOB. ['OMONMMTHYECKUN TUT pa3pbiBa CBs3H. CBOOOMHBIC, paauKalbl, Kadye
CTpoeHUus, (aKTOphl, OIpeNessaIoONIe WX OTHOCUTEIbHYIO CTa0WIbHOCTh. @DTOpHUpOBaHHE, XJIOPUP
cynb(hOOKHUCIICHUE; 00pa30BaHUE COJICH, XJTOPAHTUAPUIOB, SOUPOB U aMUIOB CYITh(HOKHUCIOT, UX TPUMEHEH]
napoa3Hoe), OKHCIIEHHE [0 NEPBUYHOMY, BTOPUYHOMY U TPETUYHOMY aToMaM yriiepoaa. KpekuHr ajkaHor
coenuHeHne). OCHOBHBIE MMyTH UCIONIb30BAHUS aJIKAHOB.

7.  Anxennl. Homenkmarypa, wuzomepus. CrnocoObl TMOJTydYeHHUs: ACTUAPUPOBAHUE aJIKAHOB, YacTH
JeruaporajoreHupoBanre u npaswio 3aiuesa. E1 u E2 - MexaHu3Mbl JeruaporaJoreHupOBaHus, 1€Tajioret
€e MEXaHH3M.

8. Tepmudeckoe pa3ioKeHHE YETBEPTUIHBIX AMMOHHEBBIX OCHOBaHMH (peakuus ['odmana), mpeBparieHue
(Burtur), kpexkunr HedrenponykroB. [Ipupona nBoitHoi#l yrepon -yriepoaHoit cesazu. Cpoiicta 11 - cBs3
STHJIEHA B paMKax METO/la MOJEKYISIpHbIX opoOutaneii. ['eomerpudeckas (IUC - TpaHC -) U30OMEpHUs an
CHEKTpaJIbHbIE XapaKTEPUCTUKU aJTKEHOB.

9. XuMHYECKHE CBOWCTBAa AJKEHOB: THAPUPOBAHUE, MPUCOCIWHEHUE TaJOTEHOBOMOPOMHBIX KHCIOT, T4
MexaHu3M npucoeannenus no cBsizu C = C. Crepeoxumust 3MeKTpoduibHOrO npucoeauneHus. [Ipasumo M
OOpareHre opueHTalUU TPUCOETUHEHUST Opo—MucToro Bogopona (mo Kaparry) kak pesynsrar W3MEHEHH
addekr). PanukansHbie peakiiuu alKeHOB.

10. Peaknuu oxucnenus ankeHoB: snokcunupoBanue (IIpunexaes, Illapriiecc), muc- u TpaHc- THIPC
pacIIeryIeHHe CBSI3U

C = C, o3onH0mu3. [Tomumepuzarnus: kKaTnoOHHAs, CBOOOAHOpAUKAIIbHAS U KOOpAMHAIIMOHHAs. TamoMepur3ari

Tunosble 3aganusa 1 3adera (OIIK-2)
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1. UcToynnkn OpPTaHHUYCCKOT'O ChIPbA. MGTOI[BI BBIACICHUA, OYUCTKHU U I/II[CHTI/Iq)I/IKaI_II/II/I OpraHUYCCKUX COCH

2. ®opMupoBaHHE U OCHOBHBIC MTOJIOKEHUSI TEOPUU CTPOCHUS OPTaHMYECKUX COSTUHEHNH (TEOpHs paiuKa
A.M.Bytneposa).

3. XapakTepuCTUYHOCTh U aJIUTUBHOCTH CBOMCTB aTOMOB M CBA3¢i. B3anMHOE BIUSIHUE aTOMOB B MOJIEKYJT
4. Anxansl. ['oMonoruueckuii psja, HOMEHKJIATypa U U30MEpPHUs, alKUIbHbBIE paguKaibl. [[pupoaHble HCTOUHY
5. XuMuuyecKkue cBOMCTBA aJIkaHOB. OCHOBHBIE ITyTH UCIIOIL30BaHUS AJIKAHOB.

6. Anxensl. Homenknarypa, nzomepust. CriocoObl MOIy4eHUs: IerHIpUPOBAaHIE AJTKaHOB, YaCTUYHOE TUAPH]
JETUPOrajJoreHupoBaHue u npasuio 3aiinesa. E1 u E2 - MexaHu3Mbl 1eruaporaJoreHupoBaHusl, JErajoreH
€€ MEXaHU3M.

7. XUMHUYECKHE CBOMCTBA aJIKEHOB: THAPUPOBAHUE, IPUCOCTUHEHNE TAIIOT€HOBOAOPOIHBIX KUCIIOT, TaJIOTeH
MeXaHMu3M Tpucoeaunenus no cpssu C = C.

8. Peaxius aikeHOB MO aJUIMILHOMY MOJIOKEHUIO:TaJIOT€HUPOBAHKUE, OKUCIICHNE, OKHCIUTEIbHBIN aMMOHOI
9. Anxunsl. HomeHknatypa u n30Mepus aJIKMHOB.
10. ®uU3NYECKUE CBOMCTBA U OCHOBHBIEC CIIEKTPAJIbHBIE XaPAKTEPUCTUKHU ATKUHOB. XUMHUUYECKHE CBONCTB:

Tunosslie Bonpocsl 3xk3amena (OIIK-2)
1. HOMCHKJIaTypa, 1/130Mep1/151, KJIaCCI/I(l)I/IKaL[I/IH )41 CHOCOGBI HOJIy‘IeHI/ISI OJHOATOMHBIX HACBIIIICHHBIX CHI/IpTOB.
2. XMMHYECKHE CBOMCTBA OJJHOATOMHBIX HACBIIICHHBIX CIIUPTOB, MEXaHU3MBbI PEaKIINH.
3. I'nmuxonu, crmocoObl UX MONIYyYeHUs, XUMUYECKUE CBOMCTBA U IPUMEHEHHUSL.
4. I'manieprH: METOIbl CHHTE3a, CBOMCTBA U MPUMEHEHHUE.

5. AnnmuioBblii ciupT. MeTonbl CHHTE3a, XUMUYECKHUE CBOWCTBA M UX OCOOEHHOCTH, CBSI3aHHBIC C AJUTHIT
rpynnsl. [Iponaprunoselii ciupT. BUHWIIOBBIN CIIMPT U €ro IPOU3BOAHBIC. BUHMIANETAT U IOIMMEPBI HA €r0

6. IIpocTeie 3¢upbl, UX HOMEHKIATYpPa, KJIacCu(UKAI U CLIOCOOBI MTOTYYCHHUS.

7. XuMudeckue cBorcTBa MpocThix AupoB. [ukmudueckue npocteie 3upel. Terparunpodypan. 1,4-nuokcal
8. -Oxwucu. [Tomydyenue, nu3omepu3anus 1 XUMUYECKHE CBOMCTBA. DIMUXIIOPTHIPHH.

9. Homenknarypa, knaccudukaius ajabAeTuI0B U KETOHOB U CIIOCOOBI 00pa30BaHMs KapOOHUIBLHOM TPYIIIHI.
10. Dnexrponnoe crpoenue rpymnmbsl C=0, pacnpeneneHue 3IEKTPOHHON MJIOTHOCTU U €T0 CBSI3b C PEAKIIH(
rpynmbl. OCHOBHBIE CIIEKTPATbHBIC XaPAKTEPUCTUKU U (U3NUECKHUE CBOICTBA.

11. Peaknuu anbAeTUI0B U KETOHOB C T€TEPOATOMHBIMU HYKIICO(PUIAMHU, C a30TOCOACPKAIIMUMHU HYKICO(DHIIe

12. KeTo-eHOnbHAs TAyTOMEPHUS U CBSI3aHHBIE C HEW CBOMCTBA KapOOHMIIBHBIX COSTMHEHUH. AJIbIOIBHO-KPO1
P KMCJIIOTHOM U OCHOBHOM KaTalln3e.

13. KonnmeHcamusi ajpIEeTHIOB M KETOHOB C COCIUHEHUSMH, CONEPIKAIIMMH aKTHBHYIO METHUJICHOBYIO
[{uxmoonuroMe-pu3anusi ¥ MOTUMEPHU3AIUS alIbJIETHI0B (TPUOKCAH, MapalbIerui, mapadopm).
14. OKUCIUTENTEHO- BOCCTAHOBUTEIBHBIC PEAKITNH aJIbICTHIOB M KeTOHOB. [IpaBumna okucieHus: ketoHos ( I1

15. Karanutndeckoe ruipupoBaHre KapOOHMUIBHBIX COCTUHEHUH, BOCCTAHOBJICHUE TUAPUAAMU METAILIOB, C
AJIFOMMHMSI, aMaJIbIaMIPOBaHHBIM IMHKOM. Peakuust Kanuunnapo. beH3onHoBast KoHAEHCaLus.

16. A3zoTcoaepiKamiue NMPOU3BOAHBIE KapOOHWIBHBIX COCTUHEHHH W HMX CBOWCTBA. KHCIOTHBIM THIpOIH
OKCHMOB, THJIPa30HOB, arleTaliei 1 KeTallel Kak METO BBIJICIICHUSI U OYHCTKH KapOOHUIILHBIX COSAMHECHU.

17. Homenknarypa, kaccu(ukanust 1 METO/IbI MOMyYeHHUs KapOOHOBBIX KUCIIOT.

18. dusmyeckne cBONCTBA KapOOHOBBIX KHCJIOT. BomopomHbie CBSI3M M 0Opa30BaHHUS TUMEPHBIX acCOIH
AJIEKTPOHHBIM CTPOCHHEM KapOOHOBBIX KHCJIOT M KX aHHOHOB.

19. IlpencraBieHne O MyTAX W MEXaHU3ME B3aUMOIPEBPAIICHHA KapOOHOBBIX KHCIOT W HMX IPOM3B(
raJIOrT€HaHTUIPHUIbI, aHTUAPUABI, AMUJIbI, THAPA3UIbI, a3Ubl, THIPOKCAMOBBIE KMCIOThI, OpTO3(UPHL, aMUAN
20. Bricuine kapOOHOBBIE KUCIIOTHI: MaprapuHOBasi, MaIbMUTHHOBASI, CTEAPUHOBAs, ITyTH X UCIOJIb30BaHUS
21. Conu kapOOHOBBIX KHCIIOT, X IOJIy4€HHE U CBOHCTBA. MbLia.

22. Xnopanruapuasl KucioT. [Tonyyenne u cBoiicTBa.

23. CnoxHble 3(hupbl, IOTyYeHHE U CBOMCTBA, MPAKTHUECKOE UCTIOJIb30BaHHE.

24. AHrUApHUIBI KAPOOHOBBIX KUCIIOT: TIOJIyYeHHE M CBOMCTRBA.

25. Amuel kucnort. [lonyyeHnue u cBoiCTBa, NPUMEHEHHE.

26. Homenkmarypa, kiaaccuuKaius 1 METOAbI CHHTE3a TUKAPOOHOBBIX KHCIIOT.
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27. XuMU4eCKHe CBOWCTBA TUKAPOOHOBBIX KHCIIOT.

28. [l]aBeneBas KUCI0Ta, MOTyYEHUE, CBOMCTBA, MCIIOJIb30BAHHUE.

29. ManoHoBasi KUCJIOTA: MTOJy4YeHHE, CBOMCTBAa. MaJOHOBBIHN 3(hUp U €ro CUTETUYECKOE UCIIOIb30BaHUE.

30. AqunuHOBas KMCJIOTa U €€ POU3BOAHbBIE, UX CBOMCTBA U MYTH MTPAKTUYECKOTO UCIIOJIb30BAHMS.

31. HenpenenbHble MOHOKapOOHOBBIE KUCIIOTHI: KJIACCU(HUKALINS, METO/IbI TIOTY4EHUS, IIEKTPOHHOE CTPOCHI
32. Homenknarypa, kinaccupuKamusa U ClIOCOObI MOTYyYEHUS HUTPOCOSAMHEHHUH.

33. DyIeKTpPOHHOE CTPOEHUE HUTPOTPYIIbl. XUMHUECKHE CBONCTBA HUTPOCOEAUHEHUH. TayToMepuss HUTpOC
34. Homenknarypa, KiaccupUKaIus U CIIOCOOBI MOTYyYEHUsS aMHUHOB.

35. DNeKTpOHHOE CTPOCHHE aMUHOTPYMIbI, 3aBUCUMOCTb OT MPHUPOABI PAAUKAIOB, CBA3aHHBIX C aTOMOM a
aMuHOB. DHU3UYECKHE CBOWCTBA M UX CBSA3b CO CIIOCOOHOCTHIO AMHHOB K OOpPa30BaHUIO BOIOPOIHBIX (
XapaKTePUCTUKHU.

36. XumMuyeckre cBOMCTBa aMUHOB. [lyTH HX MPaKTUYECKOTO UCTIOIb30BaHUS.
37. Ina3ocoeuHeHUs )KUPHOTO psiaa. JnazomeraH, 1Ma30yKCyCHBINA ApHp, CHHTE3bI HA UX OCHOBE.
38. Homenknarypa, kimaccudukanus 1 o01ye MeTo/ibl CHHTE3a anu(aTHIeCKUX THAPOKCUKUCIIOT.

39. IlpupoaHble UCTOYHUKM U Ba)KHEHIINE MPEICTABUTENN THIPOKCUKUCIOT. [MHKoaeBas, MOIo4YHas1, S0«
Xumndeckue cBorcTsa. [Ipeacrasnenue o CTepeOXUMUU THAPOKCUKHUCIIOT.

40. HomeHkatypa 1 KIaCCU(PUKIUS albIeTHI0- U KeTOHOKUCIOT. CriocoObl ux momyuenus. CBOHCTBA.

41. AueToykCcyCHBIH 3(pup: MmoydeHue, CTpoeHue, CBOMCTBA U TPUMEHEHHE.

42. HomeHkmatypa, KIacCu(pUKaIs, XapaKTepHbIe XUMHUECKIE CBOMCTBA MHOHOCAXapHU/IOB.

43. CrepeounsoMepusi MOHOCaxapua0B. Kospdyaro-1ienuas TayToMmepus, MyTapOoTalusl.

44. JTu- v nonucaxapubl, MPEACTABICHUE O HAXOXKJIEHUU B PUPOJIE, CTPOCHUHU, CBOMCTBAX U MMYTAX UCIOJb
45. HomeHknarypa, KjacCU(pUKaIus, CTPYKTYPHBIE TUITbI IPUPOAHBIX 0-aMHUHOKHC JIOT, CTEPEOXHUMHUS U KOH:
46. CriocoObI CHHTE3a aMUHOKHUCIIOT.

47. KrucioTHO- OCHOBHBIE CBOMCTBA aMHUHOKHCIIOT M 3aBUCUMOCTB UX cTpoeHus oT pH cpeasl. M303mekTprye
48. Xummnueckue cBOiCTBAa aMMHOKHCIIOT. Kanposakram, SHaHT.

Bomnpocs k s3x3ameny (6 cemectp)

I. Knaccudukanus, HOMeHKIaTypa, CTPyKTYpHasi U30MEpHsI U METOIbl CHHTE3a HACBIIIIEHHBIX LIUKIIO
2. . [IpocTpancTBEHHOE CTpOCHUE IMKI0aTKaHOB. KoH(popMaImy UKIOTeKCcaHa U ero MPOU3BOIHBIX
3. . Oco0eHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTPOEHUS IUKIIONPOIIAHOBOTO KOJIBIIA.

4. . XMMUYECKHEe CBOMCTBA ITUKI00yTaHa, IIMKJIONEHTaHa U IuKiIorekcaHa. OcoObie CBOWCTBA ITUKIIO
5. OO01ue npeacTaBlIeHUs O CPeTHUX LUKIIAX U MAaKPOLMKIAaX. TpaHCaHHY-JISIPHbIE pEaKIIUU.

6. Howmenknarypa, nzoMepus, ICTOUHHKH OCH30J1a U €T0 TOMOJIOTOB. DJIEKTPOHHOE CTpOCHHE OEH3071
7. XuMH4eckue cBoicTBa GeH30ia.

8. Peaknu apomarnyeckoro 3MeKTPO(GUIBLHOTO 3aMEIICHHs, TPEICTABICHUE O UX MEXaHHU3ME, I
3aMecTHUTesIe B OEH30JbHOM KOJIbIIE HA H30MEPHBIN COCTaB MPOAYKTOB U CKOPOCTh PEAKITHH.

9. CriocoOBbI MONTy4eHHs 1 XUMHYECKHE CBOMCTBA alTKUIIOCH30JI0B.

10. Croco0sI Moy4YeHus: apOMaTHIECKUX TaJIOTeHOMPOU3BOIHBIX.

I1. XUMHUYECKHE CBOIMCTBA raJoreHONPOU3BOIHBIX apoOMaTHYecKoro psaga. OCOOEHHOCTH Mpo-
3aMeIEeHUS.

12. . UaayknuonHsie 1 Me3oMepHbIe () ()EeKThI raJoreHOB Kak 3aMecTUTeNel. beH3unranoreHuab!, 1o.
cBoMCTB. [1yTH Hcoab30BaHUs TaJOTEHONPOU3BOIHBIX APOMATHYECKOTO PAJIA.

13. Apomaruueckue cynbpokucinorsl. CynbdupoBanue 6€H3051a U €r0 TOMOJIOTOB.

14. Peaxmuu cynsdokucnor. Cynbdorpyrina kak MeTa-opueHTaHT. [[puMeHeHre apoMaTuIecKuX Cyil
15. ®enon u ero romonoru. Homenknarypa, cnocoObl BBEICHUS TUAPOKCUIIBHOMN TPYIIIBI B apOMaTHy
16. XUMHYECKHEe CBOMCTBA (DEHOIA M €r0 TOMOJIOTOB. [IpYMHBI MOBBIIIEHHOW aKTUBHOCTH (DEHOJIO
CIUPTaMH.

17. Peakuuu snekTpoduinbHOro 3aMelieHusl, XapakTepHbie Ui PeHoNIoB U (PEeHONIATOB KaKk apoMaTHT

PEaKIIMOHHON CITOCOOHOCTHIO.
18. . MHoroatomusbie ¢eHounbl. [Tupokarexu u ruapoXxuHoH. Pe3opiiuH.
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19. Apomarudeckne cnupThl. CHHTE3 OEH3MIIOBOTO U -(hDeHMIIITHIOBOTO cTUpTOB. CBOMCTBA M MTPHUMK
20. Anpaerunpl ¥ KeTOHBI psiia Oen3ona. [lomyuenne OeH3ambpaernia u3 Toryosa U OCH3aIbXJI0OpH/IA.
21. Peakuuu anbaeruoB ¥ KETOHOB, 001IMeE ¢ anupaTHISCKUMHE aJbJIeTHIaMi U KeTOHaMH. Peaxin
BbenzonnoBas koHIeHcanus. Peakiun ameKTpoprIbHOTO 3aMEIeHHs B apOMAaTHYECKHUX allbJAETHIaX U KeTOH:
22. ApomarudecKkre aMUHbI: KJIacCU(HKaIKs, HOMEHKIIATypa, CIIOCOOBI TIOITy4eHUs.

23. DIEKTPOHHOE CTpOoeHUE aHWINHA. OCHOBHOCTh apOMAaTHYE€CKUX AMUHOB.

24. CBolicTBa apOMaTU4YECKUX aMHUHOB.

25. JlnazoTupoBaHKE apoOMaTUYECKUX aMUHOB (peakius [ pucca).

26. DJNEKTPOHHOE CTPOCHUE TMA30COEANHEHHM, KaTHOH UA30HUS KaK 3J1eK-TpO(UIbHBIM peareHt
¢dbopM arazocoe-TMHEHUN.

27. Peaxnuu conelt [ua3oHus, IPOTEKAOIIUE C BBIICICHUEM a30Ta.

28. Peakiuu conelt quazoHus, mpoTeKaromye 0e3 BhIICICHUS a30Ta.

29. A3ocoueranue, 11a30- U a30COCTaBIISIIOIINE, 3aBUCUMOCTD YCIIOBHI IPOBEIEHUS a30COYETAHUS O
30. MeTtuiiopaHK U KOHTO KPaCHBIN KaK MPEACTABUTENHN KPACUTEIICH, HCTIOJIb3YyEMbIX B KAUECTBE UH/II
31. Boccranosinenue coneil AMa3oHus U a30coeNMHEHUNA. VCnonp30BaHUE 3THX PEAKUUN I CF
aMUHOB.

32. Judenunn: noHaTHe o crnocodax MOITy4YeHuUs, CTPOCHUH U CBOMCTBAaX. ATpONU30MepHs B psay nud
33. Hudenun- u tpudenunmerat, rekcadenmiTad. [lonsaTre o cmocodax mo-JIydeHus: U CBOWCTBAX.
1 KapOOKaTHOHBI.

34. . TpudennnmeTaHOBBIC KPACUTENIN: MaJIAXUTOBBIN 3€JICHBIN, KPUCTATUTMUECKUH (DUOJIETOBBIN, (eH
MPUYMHBI U3MEHEHHUS OKPACKHU B 3aBUCUMOCTH OT PEaKLUU CPEIbL.

35. Hcrounvku HadTaqIMHa U IPYTUX MHOTOSIIEPHBIX YIIeBOmOpoaoB. HomeHkiarypa u mzome
AIIEKTPOHHOE CTPOEHUE U apOMATHUYHOCTb.

36. XUMHYECKHE CBOMCTBA Ha(TAIMHA.

37. HadTounbl. 3aMerienne ruipoKCUTpyIIbI Ha aMUHOTpyMITy B 2-HadTonax ( peakuus byxepepa). H
38. Antpanien. Homenknarypa u usoMmepus npou3BoaHbIx. CHHTE3 aHTpalleHa U3 COCTMHEHUH OEH30
39. DJNEKTPOHHOE CTPOEHUE U CBOMCTBA aHTpAlLEHA.

40. . AHTpaxuHOH: TIOJIyYEHHE, NPEJICTABICHNE O CBOMCTBaX M MPUMEHECHHH.

41. [TsaTHuneHHbIe TeTePOUUKIBL: (hypaH, THO(DEH, muppoi. OOIIe MEeTOIbl CHHTE3a U B3aUMOIIPEBpa
42. . 3aBUCHMOCTh CTENEHH apOMAaTUYHOCTH OT IPUPOIbI TETEPOaToOMa U €€ BIUSHHUE Ha 0COOCHHOC
anekTpodramu. CpaBHUTEIBHAS XapaKTEPUCTHKA CBOMCTB (pypaHa, THODEHa, upposa u OeHsona. Peakuun
43. dypdypon u THoDheH-2-anpaeru, Tupocau3eBas kuciora. KucioTHeie CBOMCTBA MUPPOJIA U UX B
44. [Tuppon-2-anpaerus u ero npespaiieHue B mop¢huH. [IpporabHbI HIUKIT Kak CTPYKTYPHBIH (pparme
45. . Uupon u ero mpousBogHbie. MeToabl MOCTPOEHUS MHIOJIBHOTO fA/Ipa, XUMH "€CKHE CBOWCTBA U

BOXHEHIIMX TPOM3BOAHBIX. [IpeacraBieHne 0 MPUPOIHBIX COCAMHEHUSIX WHAOIBHOTO psiaa, uHauro. [1oH:
KyOOBOM KpaIlleHUHU.

46. . [lupuaun u ero romonoru. HoMeHknarypa u usoMepusi Ipou3BOIHBIX. APOMAaTUYHOCTh U OCHOB
47. [IposiBiieHre HYKJI€O(DUIBHBIX CBOMCTB: PEAKIIUU C IEKTPOQPUIAMH TI0 aTOMY a30Ta U 00pa30BaE
U €r0 TOMOJIOTOB K OKHCIUTENAM. [ uapupoBaHue NUpUIMHOBOTO siipa. AHAJIOTHS B XUMHUYECKUX CBOMCTBAX
48. Peaxmuu snekTpouiibHOTO 3aMEeIIeHUs B siApe MUPUANHA.

49. Peakumu nykneodunsHOTO 3aMerieHus Bogopoaa (peakius YnunbabrHa) U aTOMOB TajioreHa.
50. . XMHOJIMH U €r0 MPOCTEUIIINE MPOU3BOAHBIE. MeTOAbl MOCTPOCHUSI XUHOJIMHOBOTO SI/Ipa.

51. Oxkwucnenne xuHolnHa. CXOJACTBO M pa3inune XMMUYECKUX CBOMCTB MUPUAMHA U XUHONIHHA. 1307
52. [IpencraBienue o MPUPOAHBIX COENUHEHUSX, JIEKAPCTBEHHBIX CPEJCTB U KPACUTEISIX - IPOU3BO/IE
53. [IlecTu4iieHHBIE a30TUCTHIE TETEPOIUKIBI C AByMs rerepoaromamiu. [Tupumunua. CriocoOsl 1

OCHOBAHHBIEC HA B3aUMOJICHCTBIUHY MOYEBHHBI U €€ MIPOU3BOIHBIX C MAJIOHOBBIM 3HpPOM, 3pupamu [-anbaeri

TunosBble 3aganua 1Js 3k3amena (OIIK-2)
3aaHus K TECTY:
1. ITonsiTue «oprannveckas XuMus» BBEI



1) 1. bepuennyc 3)

2) ®. Benep

4)

2. Butanusm — 3T0O y4E€HHE O
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A. Kekyne
A. M. bytnepos

1) aToMax 1 MOJIEKyJax

2) <«OKM3HEHHOU CHJIe»

3) HOJTY4YeHUU PUI0CO(PCKOTO KaMHS

4) COXPaHEHUU U MIPEBPAILIEHUH SHEPIHH B XUMUYECKHX PEeaKLUAX

3. Kakue u3 npuBeIEeHHbBIX YTBEPKACHUI BEPHBI?

A. Ou3nYeckue U XUMUYECCKUE CBOMCTBA BCIICCTB 3aBUCAT OT KAYCCTBCHHOI'O U KOJTMYCCTBCHHOI'O COCTAaBa, 1

b. AToMBI ¥ TpyIIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aUMHOE BIUSHUE JIPYT HA JpyTa.

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

4. Kakue U3 NpUBEICHHBIX YTBEPKICHUN BEPHBI?

A. T'omomoru — BEIICCTBA C OJMHAKOBBIM KAQ4YCCTBCHHBIM M KOJIMYCCTBCHHBIM COCTaBOM.

b. M3omepsl - BeriecTBa CX0KKe MO0 CTPOCHUIO U CBOMCTBAM, OTIIMYAIOLIUECS APYT OT APYyra Ha OIHY WU He(

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

5. Kakue u3 npuBeEeHHBIX YTBEPKACHUA BEPHBI?

A. CtpykrypHbIe (GOpPMYITBI OTPaXKaIOT COCTAB BEIECTBA U MOPSIIOK COSTMHEHUS aTOMOB B MOJIEKYJIaX.

b. Atombl yriepona B MoJieKyaX OpraHMueCKUX COCTUHEHHUH YeThIpeXBaJICHTHBI.

1) BEPHO TOJIBKO A

2) BEpHO TOJBKO b

3) BEPHBI 002 YTBEP)KICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer
Ouetika Komnerenig Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS
nun (HOKaBaTCHI/I JOCTHIKCHUA pe3yJ'ILTaTa)
OIlIK-2 CBOOOIHO OPUEHTUPYETCS B BOMPOCAX U METOAAX KOJUIOUTHO-XUMHY
(50 fGIEglOT %}:13:;0]3) OKpY’KarOILIEH Cpebl.
Ha Bompock! oTBeyaeT kpaTko, apryMEeHTUPOBAHO, YBEPEHHO, 110 CYIII|
«HE 3a4TCHO» OIIK-2 HeyBepeHHO U JIOTHYECKU HEMOCIEA0BATEIBHO U3JIaraeT Marepuall. |
(0 - 49 6amnnos) Ha MOCTaBJICHHBIE BOIIPOCHI WIIN 3aTPYAHSIETCS C OTBETOM.
DK3aMeH
Ouetika Komnerenig Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS
nun (HOKaBaTCHI/I JOCTHIKCHUSA pe3yJ'ILTaTa)
OIlIK-2 JIeMOHCTpHUPYET BBICOKYIO CITOCOOHOCTh OCHOB COBPEMEHHBIX TEOPH]

COTIAMYHOY
(85 - 100 6amoB)

CIOCOOOB MX MPUMEHEHUS IS PEIICHUS TCOPETUICSCKUX U MIPAKTHYE(
00J1aCTIX XUMHUHU
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OIIK-2 Crnioco6eH ncnoinbp30BaTh OCHOBBI COBPEMEHHBIX TEOPUI OpraHUYEeCK
(70<ing%21n0;2>3) NPUMEHEHHS JUIS PELICHHS] TEOPETUUSCKUX U MPAKTHYCCKHUX 3aay |
XUMUH
«yIOBJICTBOPHUTEIBHO OIIK-2 B o0mumx yeprax umeeT npeacTaBieHne 00 OCHOBHBIX COBPEMEHHBIX
» XMMHUH U CIIOCO0aX WX MPUMEHEHHS JJISl PeIICHUs] TEOPETUIECKUX N
(50 - 69 GamoB) Pa3IMYHBIX 00JACTAX XUMUM
OIIK-2 He moxeTr ucnonp3oBaTh OCHOBBI COBPEMEHHBIX TEOPUI OPraHUYECK]

«HEYJIOBIIETBOPUTEIH
HO»
(menee 50 6amoB)

NPUMCHCHUA JIS1 PCHICHUA TCOPCTUUYCCKUX HIIPAKTUUYCCKUX 3ala4d H
XUMHHN

5. MeTonnueckue ykazaHus AJsi 00y4a0IIUXCS 10 OCBOCHUIO M CHUILIUHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Tpuctynas K M3y4eHUIO AUCLUUIUIMHBL, B TEPBYIO O4yepeab OOydyaromMMCs HEOOXOIMMO O3HAKOMHUTHCA (
mucuutuinasl (PI1J]), koTopas onpenensieT coaepxanue, 00beM, a TaKKe MOPSAI0K U3yUEHHsI U MTPETIoJaBaHu:

JacCTHu.

JI1st caMOCTOSATEEHOM pabOThl BAYKHOE 3HAYCHHE UMEIOT pa3aeiibl « O0BbeM U COAEpKaHUEe TUCIUTITUHBD), «
nH(pOpMAITMOHHOE 00eCIIeUeHHE TUCIUILTUHB U «MaTtepuaibHO-TeXHUYECKOe 00ecTieueHrne JUCITUTUTHHBL, -
npodeccuoHaibHbIe 0a3bl JAHHBIX U HH(OOPMAITMOHHBIC CITPABOYHBIC CHCTEMBDY.

B paznene «O0beM U conepikaHue TUCHMIUIMHBDY YKa3bIBAIOTCS BCE PA3JeNbl U TEMbl M3y4aeMOW AMUCIU
IUTAHUPYEMBbIif 00bEM B aKaJIEeMUYECKHX Yacax.

B pasznene «YuebHO-MeToAMUECKOE U MHPOPMALIMOHHOE OOecreueHNe TUCIUILIMHBD) yKa3aHa PEKOMEHIY

IuTeparypa.

B pasgene «MarepuanbHO-TEXHHUYECKOE OOecreueHre IUCIHILIMHBI, MPOrpaMMHOE oOecredeHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD) COACPIKUTCS MepeueHb MpoecCHOHANBHBIX 0a3 JaHHBIX U UH(Q
HEOOXOIUMBIX JUII OCBOCHUS TUCIUITIIHHBI.

5.2 PexomeHmanuu o0y4aromuMcs 1mo paboTe ¢ TEOPETHISCKUMH MaTepraIaMu 10 TUCIUTIINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €lIlle pa3 mnpe3eHTanuio Jekuuu B cucteMe MOODLe, mOoBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C yUYE€TOM PEKOMEHI0BaHHON JAOMOIHUTENILHOM TNTEPaTyPhI;

- TpU CAMOCTOATEIHLHOM H3YYEHHHM TEOPETUYECKOW TEMbI CJeNaThb KOHCIEKT, HCIONb3ysl PEKOMEH]
npodeccuoHaabHbie 0a3bl JAHHBIX U WH()OPMAITMOHHBIE CITPABOYHBIC CHCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).

5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOHM U JOTOJHUTEILHON JIUTEPATYpOil ABJsETCSA TaBHOM (HOpMON CaMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHApPCKUX 3aHATHAX, K JebaraM, TECTUPOBAHMIO, 3k3aMeHy. OHa BKJIIOYAeT MpOf
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoncnekT nexkunu 10KeH coepkarh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIMH, B TOM YHCJIE C |
MOODLe mnpe3eHTanu, 0CHOBHbIX UCTOYHUKOB M JIUTEPATYphl MO TEMaM, BBIBOJbI MO Ka)KJIOMY BOIIPOCY.
pamMKax pacreyaTKy BbIJauu Mpe3eHTalHi JeKIU Wi B OTAENbHOM TeTpaau mo npeaMery. OH J0JKeH ObIT
cofieparh He OTHOCSIIYIOCS K TeMe HHGOPMAIUIO WK PUCYHKH.

KoHcrnekTbl HayqHOH JUTEpaTyphbl IPU CaMOCTOSTENIbHOM MOATOTOBKE K 3aHATUSAM JTOJIKHBI COJIEPIKaTh OTBE
BOIPOC, UMETh CCHUIKY Ha MCTOYHHMK HMH(OpMalMU ¢ 00sS3aTeNIbHbIM yKa3aHHWEM aBTOpa, Ha3BaHMS U TOJ¢
nuTepaTypbl. KOHCIIEKT MOXKET OBbITh OTIOPHBIM (COAEPKATh JIMIITL OCHOBHBIE KIIIOUEBBIE MTO3UIUH), HO TPH 31
0 BOIIPOCY, MOXKET OBbITH MOAPOOHBIM. OObEM KOHCIIEKTa ONPEAEISETCS CAMUM CTYJCHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- ACJATh 3allMCH IO XOAY YTCHHA B BUAC MNPOCTOTO HWIJIM pa3BCPHYTOI'O IJIaHA (COS,Z[aBaTI: NEpCUCHb OCHOEL

HCTOYHUKE);

- COCTaBJIATHh TC3UCHI (L[I/ITI/IPOBaHI/Ie HanboJee BaXKHBIX MECT CTAaThbU HIIH MOHOI‘pa(pI/II/I, KOPOTKOC HU3JIOKCHHC

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexoMeHjaly 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
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ColecenoBanue MpeamnonaraeT OpraHu3annio Oecesbl MPEenoaaBaTess co CTYIAEHTaMH 10 BOIPOCAM IMPAKT
OOCTOSITETIHHOTO BBISBJICHUS HMX 3HAHMH IO OIpEIeNIeHHOMY paszieiy, Teme, npobieme u T.I. Bce uien
00CyXJIeHHH, 100aBIATh HHPOPMALIUIO, TUCKYTHPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIN OMpPOC MOKET MPUMEHSTHCS B pa3Nu4HbIX (opMax: GpOHTATBHBIN, HHANBUAYATbHBINA, KOMOUHUPOE
OTBETa MOJIEXKAIIIETO OLIEHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX IIPUEMOB U CTIOCOOOB PEILIEHUS TOCTABIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh U APPEKTUBHOCTH MCIIOJIb30BAHUS HATIISIIHBIX TOCOOMI M TEXHUYECKUX CPEACTB MPH OT]
- HCIIOJIb30BaHUE JIOMOJHUTELHOTO MaTepurara;

- paIMoOHATBLHOCTh UCIIONIF30BAHUSI BPEMEHH, OTBEJICHHOTO Ha 3a/IaHue.

VYCTHBII OMpOCc MOXKET COMPOBOXKIATHCS IMPE3eHTAlMel, KOTopas MOJArOTaBIMBAETCA MO OJHOMY U3 BOMP(
BBICTYIUICHUH C Tpe3eHTanuel Heo0Xoaumo oOpaliaTh BHUMaHHE Ha TaKWE MOMEHTHI KaK:

- cofep)KaHME MPE3EHTAlMU: aKTyaJbHOCTh TEMBbI, MOJHOTA €€ PACKPBITHUSA, CMBICIOBOE COJEp)KaHUE, (
COZIEpKaHUIO, COOTBETCTBHE METOJJUUECKUM TPEeOOBaHUSM (ILIEIH. CCHUIKU Ha PECYPChl. COOTBETCTBHE COJIED:
HaIpPaBJIEHHOCTb, COOTBETCTBHE COJIEP)KaHUs 3asBICHHON (opMe, aleKBaTHOCTh HCIIOJIb30BAaHUSI TEXHUYE
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MIPE3EHTYEMOT0 MaTepuara;

- opopMiieHHE Tpe3eHTAIMU: 00beM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIHYHUE M COO
3BYKOBOE O(hOpMIICHHE, CTPYKTypUpOBaHHUE HH(POPMAIIUU, COOTBETCTBHUE 3asIBICHHBIM TPEOOBAHUSM), OPUTE
WCTIOJIb30BaHIE BO3MOKHOCTH ITPOTPAMMHOM CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(OPMIICHHS,

- JIMYHOCTHBIC Ka4CCTBA: OPATOPCKUC CIIOCOOHOCTH. CO6.HIO,[[€HI/IG perilaMCHTa, SMOLMUOHAJIBHOCTDL, Y
CUCTCMATU3UPOBAHHLIC, FJIyGOKI/IC U MOJIHBIC 3HAHUS IO BCEM pa3aciiaM IMporpamMmai:

- COIEp>KAHHUE BBICTYIUICHHUS: JOTUYHOCTb U3JIOKECHMSI MaTepHUalla, PaCKpbITUE TEMbI, JOCTYIHOCTb U3JIOXK(
cpeactB KT, ciocoObl ¥ ycIoBUS TOCTHKEHHS PE3yAbTaTUBHOCTH U 3()()EKTUBHOCTH I BHIOJHEHUS 32
y4eOHOH e TeNbHOCTH, T0KAa3aTeIbHOCTh IPUHUMAEMbIX PELICHUH, YMEHHE apryMEHTUPOBATh CBOU 3aKJIIOT

6. YueOHO-MeToAUYecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. [lIa6apos FO.C. Oprannueckast xumus : [B 2 KH.] : y4eOHUK. - 2-€ u3., uctp.. - M.: Xumus, 1996

2. IletpoB A.A., banbsa X.B., Tpomenko A.T. Oprannueckast XuMus : y9eOHUK. - CTEp. U3/.; S-€ U3I., Iepe]
c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:
1. I'pann6epr .M., Ham H.JI. Oprannueckas xumus : y4e0. 1 6akanaBpoB. - 8-¢ u3l.. - M.: FOpaiit, 2012.

2. T'opnenxo B. A., Ky3nenosa JI. B., SIupikuna E. A. Opranndeckas xumus : yaeOHoe nocooue, V, VI. - Mo«
anektponHbIi // ObC «YHUBepcuTeTckas onbnuoreka onnaita» [caiit]. - URL: http://biblioclub.ru/index.php

3. TroxaBkuHa H.A., baykos FO.U., 3ypabsu C.D. buoopranundeckast xumus : y4yeOHuK. - Mocksa: 90"
anexTpoHHbIH / DBC «KoHcynbTaHT cTyeHTa By3a U MezBy3a [caiT]. - URL: https://www.studentlibrary.ru/t

6.3 VlHble HICTOUHUKHU:
1. DnekTpoHHas OubnuoTeka comuonaorunyeckoro gakynsreta MI'Y umern M.B. JlomonocoBa - http://lib.soc
2. HTepHeT-3HUMKIIONEe AN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH IMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGO6XOI[I/IMO CJICAYIOIICC MATCPHUAJIBHO-TCXHUYCCKOC O6€CH‘
IMPOBCACHUA 3aHATHU JICKOIMOHHOT'O U CCMUHAPCKOI'0 THUIIA, 'PYHIIOBBIX U UHAWUBUAYAJIIbHBIX KOHCyJIbTaI_[I/II\/'I,
arrecrauuu, IOMCIICHUA OJIA CaMOCTOSITEIILHOU pa60T1>1.
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VY4eOHble ayAIUTOPHUH M TOMELICHHUSA JUISI CAMOCTOSTEIbHONH pPabOThl YKOMIUIEKTOBAHBI CIEIHATU3UPOBE
cpeacTBaMH 00yUYEeHHS, CITy>KAIUMU JUTSl TPEACTaBICHHUS yueOHOM nH(popMannuu O0BIION ayTUTOPUN.

[TomerieHust Al CaMOCTOSATENBHOM pabOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIC
o0ecredeHrneM JI0CTya B ANIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

Jlnst mpoBeeHNs 3aHATHH JEKIIMOHHOTO TUIA HCIOJIB3YIOTCS HAOOpHl JAEMOHCTPALIMOHHOTO 000pYIOBaHY
WITIOCTPAUK (IPOEKTOp, HOYTOYK, 9KpaH/ MHTEPAKTHUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security mis 6usneca - Cranmaptabiit Russian Edition. 1500-2499 Node 1 year Educati
Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanbusiii moc 2007

7-Zip 9.20

Adobe Dreamweaver CS3

Adobe Photoshop CS3

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. YHuBepcurerckas OMOIMOTEeKa OHJIAlH: AEKTPOHHO-O0nOmoreyHas cuctema. — URL: https://biblioclub.ru
2. Dnexrponnsbli Karanor OynnamentanbHoi Oubanotexu TI'Y. — URL: http:/biblio.tsutmb.ru/elektronnyij-
3. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akamemun ecrectBo3Hanus. — URL: https://www.monogr:

DJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response _type=code&client id=moodle&s

B3aumoneiicTBue mpenopaBaTtenss M CTy[AEHTa B Tpolecce OOy4EeHHUS OCYLIECTBIISICTCS MOCPEACTBOM MY
CETEBbIX, TEJICKOMMYHHKAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX B AJIEKTPOHHON HH(OPMAIIMOHHO-00pa3oBa



