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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 CriocobeH mpoBOANTH C COOMIOACHUEM HOPM TEXHHKH O€30MaCHOCTH XMMHYECKUN DKCTIEPHMEHT,
BKJIIOYAsl CUHTE3, aHalM3, U3yYeHUE CTPYKTypbl M CBOMCTB BEIIECTB M MaTepuasoB, HCCIEIOBaHHE
MPOLIECCOB C UX YYaCTHEM

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- OpraHU3allMOHHO-YIIPABICHYECKUI
- TEXHOJIOTMUYECKUUN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTHYECKOE TPOU3BOIACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHUS U aHAIM3a MPOLyKIUH,
B cepe KOHTPOJSI KauyecTBa ChIPhA, MOTY(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykiuun), 40 CkBo3HbIC BUABI MPOPECCUOHATHLHON ACSITEIHPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyYHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHUYECKOMH
MPOAYKIMU PA3IMYHOTO Ha3HA4YeHUA, B cdepe METpPOJOTruu cepTU(UKALNU U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

OIIK-2 Criocoben
MIPOBOIUTH C COOMIOACHUEM
HOPM TEXHUKHU
0€30IaCHOCTH XUMHUYIECKUI
9KCIIEPUMEHT, BKITFOYas
CUHTE3, aHaJIN3, H3yUCHHE
CTPYKTYpBI U CBOWUCTB
BEIIECTB I MaTepHAJIOB,
HCCIIeIOBaHNE TIPOIIECCOB C
WX y4acTHEM

[IpoBOogUT CHMHTE3 OPraHWYCCKHUX BEIICCTB W HCCIEAYET
HX CBOWMCTBA C HCIIOH30BAaHUEM CTAHAAPTHBIX METOIUK

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

OIIK-2 CnocobeH TmpOBOAUTH C COONIOJEHUEM HOPM TEXHHUKH O€30MacHOCTH
XUMHYCCKHI SKCIIEPUMEHT, BKJIIOYAs CHUHTE3, aHAJIU3, M3YYCHHE CTPYKTYpPhl U CBOWCTB
BEICCTB U MaTEPHAJIOB, HCCIICIOBAHKE MPOIIECCOB C MX YUYACTHEM

Ne HaumenoBanue dopma oOyyeHus
/o WCIMITINH
01"IZI[)C,Z[CJ'ISIIOILI;/IX Qunas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBA3H 1123|1416
1 [AnranmuTHaeckas + | +
XAMUS
2 |Heopraanueckas + | +
XHUMUS
3|O3HaKOMHTEIbHAS +
MPaKTHKA




4 | Texuosmoruueckas +
MPaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JuctumuinHa «Opranudeckas XUMHUSD») OTHOCUTCS K oOs3arenbHO wactu ydeOHoro muiana OIT mo
HanpasneHuto noarorosku 04.03.01 - Xumus.

HucuuminHa «Opranudeckas XuMus» u3ydaercs B 4, 5 ceMecTpax.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.06bem nucruruimHeL: 12 3.e.
Ounas: 12 3.e.

Bun yueOHo# paboThI (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 432
KonrakTHast pabora 336
Jlexuuu (Jlexuum) 112
JlaGoparopnsie (J1ab. pab.) 112
[Tpaktuueckue (IIpakr. pab.) 112
CamocrosrenbHas padota (CP) 60
OK3aMeH 36
3auer -
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnou DOpMBI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O|]0O0|[0O0]|O
4 cemecTp
1 OcCHOBHBIE IOHATHSA pabora Ha
OpraHUYEeCKOM CEMHHApE;
XUMHH. MeToabl TectupoBanue
BBIJICTICHMUS,
OYHMCTKH U
uAeHTU(UKAITH 8 - 10 | 4
OpraHUYECKHX
COECIUHEHUH.
KauectBennslii u
KOJINY€CTBEHHBIN
aHaIIn3.
2 ATKaHbBI nmabopaTtopHas
10 |12 |10 | 8 pabora;
TectupoBanue
3 AnkeHsl KOJIZIOKBUYM;
w0!l1l10l 3 naboparopHas
pabora;
TectupoBanue




4 ATKagueHsbl. naboparopHas
10 | 12 | 10 paborta;
TectupoBanue
5 ATKWHBI nmabopaTtopHas
10121 8 pagora;
KOJUIOKBUYM;
TectupoBanue
5 cemecTp
6 Crnuptsl, IpocThIE 4 i 4 TectupoBanue
3¢HpHI, a-OKHCU
7 KapOonunbHble TectupoBanue;
COCAMHEHHUS. naboparopHas
Henpenenbusie 4 14 | 4 pabora
aJbJICTU/IBI 1
KETOHBI
8 KapOonossie naboparopHas
KHMCJIOTBI U UX 4 16| 4 pabora;
IIPOU3BOJHBIE TectupoBanue
9 I'uapokcuKUCIOTHI KOJJTOKBUYM;
4 |6 |3 nmabopaTtopHas
pabora
10 Anpaeruno- u TectupoBanue;
KETOHOKHUCJIOTBI 4 |18 | 4 naboparopHas
pabora
11 VYrieBombl nmabopaTtopHas
4 | 6 | 4 pabora;
TectupoBanue
12 AMHHOKHCIIOTBI naboparopHas
3 6 | 4 pabora;
KOJJTOKBUYM
13 [uknoankaHbl TectupoBanue;
3 - 4 nmabopaTtopHas
pabora
14 Apomarnueckue TectupoBanue;
YTJIEBOJIOPO/IbI 4 1101 4 naboparopHas
(Genzom u ero pabora
TOMOJIOTH).
15 lNanoreno-, cynbgo- TecTupoBanue
1 41 - |4
HUTPOIIPOU3BOIHBIC
OEH30JIbHOTO psiaa
16 I'mapoxcunpounsson Tectuposanue;
HbIe OEH30JILHOTO 4 - 4 KOJIJIOKBUYM
psana
17 AnbIeruasl, nmabopaTtopHas
KETOHBI, KHCJIOTBI 4 ) 4 pabora;
psina 6eH3oa. TectupoBanue
XHWHOHBI
18 ApomaTuyeckue TectupoBanue;
amuHbl. /[nazo- u 4 | 6 | 4 nmabopaTtopHas
a30COeqMHEHUS pabora




19 MHorosaepHbIe TectupoBanue
apoMaTHYeCKue
COEIMHEHUS C
HEKOH/ICHCHPOBAHH | 4 |4 1
BIMH OCH30JIbHBIMH
SIpamH,
TpU(EHUIMETAHOBbI
€ KpacuTenu

20 Hadranun, naboparopHast
aHTpaIleH U UX 31613 1 pabora
MIPOU3BO

21 [TsaTnunenubie 4 i 3 1 TectupoBanue
reTEePOLIUKIIBI

22 [IIecTnuneHubie KOJUJTOKBUYM;
TeTEPOITUKIIBI 4 |6 |3 1 nmabopaTtopHas

pabora

Tema 1. OcHOBHBIC MOHATHS OPraHNYecKoi XuMuu. MeToabl BbIIeJCHUS, OUUCTKH U

HAeHTH(PUKANNH OpraHudecknx coennHennii. KauecrBeHHblil u koanyecTBeHHbIH anaan3. (OIIK-2)

Jlexknus.
VICTOUHUKH OPraHMYEeCKOrO ChIphsi. METONbl BBIJIENEHUS, OYUCTKH W HJIECHTH()UKALUN OpraHUYeCKUX
coeauHeHui. KauecTBeHHbIM »MEeMEHTHBIM aHanu3 (OTKpBITHE YIVIEpOAa, BOIOpOJA, a30Ta, Cephl,
rajgoreHoB). [IpMHIUIIBI KOTMYECTBEHHOTO 3JIEMEHTHOTO aHAJN3a, YCTaHOBJICHUE MOJEKYISIPHON (OpMyIIbl
coequHeHUs. DPOpMHUpPOBAaHME U OCHOBHBIE IOJIOKEHUS TEOPUU CTPOEHHUS OPraHUYECKUX COECIUHEHMM
(Teopust pagukanoB, Teopuss THMNOB, Teopus A.M.bymnepoma). Kiaccugukanus opraHHuecKHX
coeauHeHU. BakHelmue MCTOYHMKU HMH(POpPMALKUU 00 OPraHMYECKUX COEAMHEHHSIX U OPraHMYeCKUX
peakuusax (cupaBouHMK beinpmreiina, CioBapb OpraHMYECKMX COECIUMHEHMM, yKa3aTelld CHUHTE30B U
COOPHUKH NpenapaTUBHBIX METOUK, HAYYHbIE KYPHAJIbI, pehepaTUBHBIE KypHAIIbI U T.11.)

IIpakTH4Yeckoe 3aHATHE.
1. Pemenne 3amau
[Ipumeps! TUIIOBBIX 3a4ad.
1. OnuHakoBOe KOJNMYECTBO allkeHAa B pe3ylbTare MpPUCOEIUWHEHUS XJopa U Opoma oOpasyer
cootBeTcTBeHHO 7,05 r auxmopankana u 11,5 r guOpomankaHa. YCTaHOBUTE MOJIEKYISAPHYIO (popmyry
aJIKeHa.
2. OauHaKkoBOE KOJIMYECTBO AJKEHAa B pe3ynbTare MPUCOCIUHEHHUS XJIOPOBOAOpOAa M OpoMOBOIOpOIa
oOpa3yeT cooTBeTCTBeHHO 12,9 1 xjopmpousBogHoro u 21,8 r© OpOMIPOU3BOIHOTO. YCTaHOBHTE
MOJICKYIISIPHYIO (POPMYITy aJIKEHA.
3. IIpu cropanuu OpraHUYeCcKoro BemiecTBa Maccoit 4,2 r noayuwin 13,2 r ymiekucaoro raza u 5,4 T BOAbI.
[InoTHOCTH MapoB BellecTBa MO a30Ty paBHA 3. YCTaHOBUTE MOJIEKYJISIPHYIO (DOPMYITy BEILIECTBA.

[IpuMep TUIOBBIX 3aJaHUN.

1. B Monexkyne 2,2,3,3-TeTpaMeTHIIT€KCaHa YUCII0 YETBEPTUYHBIX aTOMOB yIJIEPOJa 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 KPAaTHBIX CBSI3eH BO3MOXKHA IS
1) IIUKJIOATKAHOB 3) aJIKaHOB

2) AJIKUHOB 4) AJIKaHOJIOB

4. Kakue U3 NpUBEICHHBIX YTBEPKICHUN BEPHBI?
A. Tomomoru — BeIIECTBA C OANHAKOBBIM KAaYC€CTBECHHBIM U KOJIMYECCTBCHHBIM COCTaBOM.



b. M3omepsl - BeliecTBa CX0KHUE IO CTPOCHUIO U CBOMCTBAM, OTIIMYAIOLIUECS APYT OT APYyra Ha OHY WU
HECKOJIbKO Ipynn atomoB -CH2.

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

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

5. Kakue 13 npuBeIeHHBIX YTBEPKACHUN BEPHbI?
A. CtpyKTypHBI€ (OPMYJIBI OTPAXKAIOT COCTAB BELIECTBA U MOPSAJOK COETUHEHUS aTOMOB B MOJICKYJIaX.
b. Atomsl yreposa B MoJieKyIaX OpraHMuECKUX COEIUHEHUI YEThIPEXBAJICHTHBI.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

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

6. Kakue n3 npuBeIeHHBIX YTBEPKACHUN 00 0COOEHHOCTSAX OPraHMYECKUX COCTUHEHUN BEPHBI?
A. VFJIGPOII BXOAUT B COCTAaB BCCX OPraHUYCCKUX BCHICCTB.

b. AToMmsb! yriiepona criocoOHbI 00pa30BBIBaTh MEXKITY COOOM M C IPYTMMH aTOMaMH OJMHAPHbBIC, JBOWHBIC U
TPOWHBIE CBSI3H.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkK/ICHUS HEBEPHBI

7. Kakue n3 npuBeIEHHBIX YTBEPKACHUN 00 0COOEHHOCTSIX OPraHMYECKUX COCTUHEHUH BEPHBI?

A. BaJleHTHOCTE M CTENIEHb OKHUCJICHUS aTOMOB ymjiepoaa B OPraHuvuCCKuX COCAMHCHUAX BCCrAa YUCJICHHO
COBIIagaroT.

b. bONBIIMHCTBO OPraHUYECKUX COEAUHEHU UMEET MOJIEKYIISIPHOE CTPOCHHUE.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

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

8. Kakue u3 npuBeIcHHBIX YTBEPKICHUA 00 0COOCHHOCTSIX OPTaHUYECKUX COCTUHEHUN BEPHBI?
A. Yucio OpraHn4CCKUux COG,Z[I/IHGHI/II\/'I SHAYUTCIIbHO NPCBBIIIACT YUCIIO HCOPTaHUYICCKUX.

b. [IpeacraButenu 0JHOTO TOMOJIOTHYECKOTO PsiZIa XapaKTePU3YIOTCS CXOAHBIMA XUMUYECKUMHU
CBOMCTBaMM.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

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

9. Kakue u3 npuBeIEHHBIX YTBEPKACHUN 00 0COOEHHOCTSX OPraHMYECKUX COCTUHEHUH BEPHBI?

A. CocraB Bcex YICHOB OJJHOTO TOMOJIOTHYECKOTO psijia MOYKHO BBIPA3UTh OJHOU 001Iei (opMyInoit.
b. Oprannueckue BelecTBa, Kak MPaBUJI0, TOPIOYM U IPU HArPEBaHUU PA3JIararoTCs.

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

3) BEPHBI 002 YTBEPKICHUS

4) 00a yTBEepKICHHUS HEBEPHBI

10. B monekysne 2,2-qumeTninOyTaHa YUCIO EPBUYHBIX aTOMOB YIJIEpOa PaBHO

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

11. B monekyne 2,3,3-TpUMETHUINEHTaHA YUCIO0 BTOPUYHBIX aTOMOB YITIEPO/Ia PABHO
1) 1 2) 2 3) 3 4) 4

12. B monekyine 2,3-quMeTninOyTaHoNa-2 Yuciao TPETHUHBIX aTOMOB yIIepoa paBHO



1) 1 2) 2 3) 3 4) 4
JlaGopaTopHbie padoThbI.

HE MPeyCMOTPEHO
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. Kakoe cyxaeHue BepHO?

HyxneodbunpHbiil peareHT:

a) UMeeT U30BITOK JECKTPOHHOM IJIOTHOCTH;

0) HEe UMeeT 3apsa;

B) IPEJIOCTABIISICT CBOU AJICKTPOHBI 11 00pa30BaHUS XUMUYECKOU CBSI3H;

') 00pa3yeT HOBYIO XUMHUYECKYIO CBS3b 32 CUET JICKTPOHOB CyOCTpara.

2. 3aMeCTUTENH BTOPOTO Pojia B PEAKIIUAIX AEKTPOPHILHOTO apOMaTHUECKOTO 3aMETICHUSI:

a) OH; 6) NO2; B) COCH3;r) I; 1) CN; e) NHCOCH3.

3. Haubonee akTHBEH pH HUTPOBAHUHU B apOMATUIECKOE KOJIBIIO:

a) 6eHzoi; 0) HUTPOOEH30; B) TONYOJ; T) aneToeHOH.

4. Yucno cTpyKTypHBIX n30MepoB coequHenust coctara C7TH7CI:

a)3; 6)4; B)S; 1)6.

Tema 2. Aakanbl (OIIK-2)
Jlekumus.
Ankanbel. [oMmonornueckuii psl, HOMEHKIATypa W HM30MEpHUs, aJKWibHblEe paaukanbl. [IpupoaHbie
MCTOYHHUKH. MeTo/Ibl CHHTE3a: TUAPUPOBAHNE HEMPEAEIbHBIX YITIEBOAOPOAOB, BOCCTAHOBIECHUE PA3INYHBIX
KJIaCCOB OpPraHWYECKHX COCIMHECHHM, peakmnus Biopria, nekapOOKCHIMPOBAHME W DJIEKTPOJIM3 COJICH
KapOOHOBBIX KUCTOT (peakuus Konnoe).

DEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE AJIKAHOB, JUTMHBI CBA3€H U BalleHTHbIE yIibl. CUrMa - CBSA3H.
Onucanue 3JEKTPOHHOTO CTPOEHUS MeETaHa IO METOAYy MOJIEKYJSIpHbIX opOutaineil. BpamarenbHas
uzomepus, KoH(OpPMalMu M HUX OTHOCHUTEIbHBbIE O3Hepruu. @DU3MUYecKue CBOWCTBA AaJIKAHOB M HX
3aBUCHUMOCTh OT JUIMHBI YIVIEPOIHOM IlemM M CTENeHH ee pa3BeTBIEHHOCTH. CrHeKTpalibHble
XapaKTEePUCTUKH.

XWMHYECKHE CBOMCTBA alkaHOB. loMomuTHuUecKud THm paspeiBa CBsi3u. CBOOOJTHBIC, pPaJMKAIbI,
KaueCTBEHHAss TPAKTOBKA OJJIEKTPOHHOTO CTPOEHUs, (aKTOphI, OMPEHENSIONINEe WX OTHOCUTENIBbHYIO
ctabmibHOCTh. DTOpHpPOBaHUE, XJIOPHPOBaHUE, CYITh(GOXIOPUPOBAHHUE, CYIb(OOKHUCICHHE; 00pa3oBaHUE
cojieil, XJOpaHTUAPUIOB, HPUPOB U aMUIOB CYIb(OKHCIOT, HX MpUMeHeHue. [uapupoBanue
(kunkodazHoe u nmapodazHoe), OKUCICHUE TI0 TIEPBUYHOMY, BTOPUIHOMY U TPETHUYHOMY aTroMaM yIjiepoja.
Kpekunr ankanoB (pacman, AUCHPONOPIHOHUPOBaHUE, coequHeHHe). OCHOBHBbIE MYTH HCIOJIb30BAHUSA
aJIKaHOB

IIpakTnyeckoe 3ansATHE.
Pentenue 3amauy.
[Ipumeps! TUIIOBBIX 3a7ad.
1. B pesynprare cropaHus ankaHa noiydwad 13,2 r ymiekucnoro rasa v 7,2 T BoAbl I. YCTaHOBUTE
MOJICKYJISIPHYIO (POpMYITy ajKaHa.
2. Ilpu cropanuu opraHu4eckoro BemiectBa Maccoit 9,0 r nonyuwmiu 26,4 T yriaekucaoro raza v 16,2 r BoJsl.
[TnoTHOCTH MapoB BemecTBa Mo kucnopoay pasHa 0,9375. YeraHoBUTEe MONEKYISIpHYIO (hOpMyITy BelIecTsa.
3. IIpu mosHOM CrOpaHHK OPTAaHMYECKOIO BEILECTBA, HE COAEpXKAIIEro Kuciaopos, nomyuunu 4,48 i (H.y.)
YIJIEKUCIIOTo Ta3a, 3,6 T Boasl M 2,24 51 (H.y.) XJIOPOBOAOPOJA. YCTaHOBHTE MOJIEKYJSIPHYIO (hopMmyiy
BELIECTBA.

JlaGopaTopHbie padoThbI.
OIIBIT 1. OIIPEJEJIEHME XJIOPA ITO 3EJIEHOM OKPACKE ITJTAMEHU
PeakTuBbI 1 MaTepuabl: OpraHUUYECcKOe BEIIECTBO (XI0podopM, AUXIOPITAH); MEIHAS POBOJIOKA.

I'ayioreHs! mpole BCEr0 OTKPBIBAIOTCS MO beMnbIITeHY — IPOKAIMBAHUEM OPraHUYECKOIO BELIECTBA C
okcuaoM Meau (1) B umamenu ropenku.



Menanyto npoBosioky JinHOU 10 cM ¢ nemiei Ha KOHIEe TPOKAIMBAIOT B IJIaMEHU TOPEJIKH 10 UCUE3HOBEHUS
MMOCTOPOHHEN OKpPACKH IJIaMEHHU (MPU3HAK OTCYTCTBUS 3arps3HEHUs MEAHOU meTiu). OCTHIBUIYIO METIIO,
MOKPBIBIITYIOCS YEPHBIM HAJIETOM OKCHJA MEIH, OMyCKAIOT B MPOOUPKY ¢ 1-2 KaruisiMH HCHBITYEMOTO
BEILIECTBA U BHOBb BHOCSAT B IJ1aMs ropenku. [losiBisieTcst xapakrepHas spKo-3eJieHasi OKpacka IIaMeHH.
[Ipu npokanuBanuu kuciopox okcuaa menu (I11) okucnser yriepon U BOAOPOJ OPraHUYECKOrO BEIIECTBA B
JTUOKCHJ] yTIIepoaa U Boay. Meab oOpa3yeT ¢ rajJoreHamMH JIETydyre COCTUHEHUS, KOTOPhIe U OKPAIIUBAIOT
mamMsi TOpeNKH B 3eNieHblil 1BeT. [losiBIeHME 3€eHOr0 OKpAIllMBAHMS YKa3blBAa€T HA MPUCYTCTBUE B
OpraHUYeCKOM COEIUHEHUH TaJIOreHa.

YpaBHEHUS pEAKLINH:

2CHCI3 + 5CuO = CuCl2 + 4CuCl + 2C0O2 + H20.

KonTponbHbie 3ananus

1 Tlouemy moMyTHEN pacTBOP U3BECTKOBOM BOJIBI (OMBIT 2)? HanummuTe ypaBHEHHUE PEaKITHH.

2 ITouemy OGemnbiii mopotok cyibdara meau (II) cram romyosm (omeit 2)? Hanummre ypaBHEHUE peakii,
YUHTHIBas, 4TO K Oe3BomHOMY cynbdary meau (1) mpucoeanHsieTcst S MOIEKYI BOJIBI.

3 Uto mpowusomnwio ¢ y€pHbIM nopoikom okcuaa meau (11) (omsit 2)?

4 JlokaxuTe, 4TO caxapo3a COAEPKUT yriepod. [IpoBeanTe omnsbIT.

5 Onpenenute KaueCTBEHHBIM COCTAB MOJUBUHWIXJIOPUA.

6 OnpenenuTe Ka4YeCTBEHHBIN U KOJMYECTBEHHBIA aHAIN3 MOYEBHUHBI, KAJIMEBOW COJIM OCH30MHON KHCIIOTHI.
Hamnumure ypaBHEHHS peakIuu.

OIIBIT 2. [TIOJIVYEHUE METAHA U U3YUYEHUE EI'O CBOMCTB

PeakTuBBl M Marepuanbl: YKCYCHOKHUCIBINH HaTpuil (00€3BOXKEHHBIN); HaTPOHHAs M3BECTh, OpOMHAas BOJA,
HACBHIIIEHHBINA pacTBOP; MEPMaHTaHaT Kaius, |H pacTBOp.

O6opynoBaHue: MITATUB; CIUPTOBKA; IPOOUPKA € Ta300TBOJHON TPYOKOI.

[Tomyuenue meTana u ero ctpoenue. B cyxyto npobupky I, cHabxkeHHYI0 TPOOKOH ¢ Ta300TBOAHOM TPYOKOH,
MTOMEIIAI0T CMECh U3 00€3BOXKEHHOTO YKCYCHOKHCIIOro Harpus u HatpoHHOW u3Bectu (Ca(OH)2 + NaOH)
(mpumepno 1 : 2), Beicota ciost 6...10 MM. 3areM YKpEIUsIIOT MPOOMPKY TOPU3OHTAIBHO B IINTATUB
HarpeBaloT CMECh B TUIAMEHU CIIUPTOBKHU.

[Ipu HarpeBaHUM HATPUEBOM COJIM YKCYCHOM KHMCJIOTHI C HATPOHHOM M3BECTHIO MPOUCXOIUT PACIICTUICHUE
COJIM ¢ 00pa30BaHUEM METaHa:

CH3COONa + NaOH — CH41 + Na2CO3

[TomxuraioT BBLACISIOMIMICS Ta3000pa3HbIi MeTaH y KOHIA Ta300TBOAHON TpyOKH, METaH TOPHT
ro;ry0oBaThIM HECBETAIIMMCS TNIAMEHEM:

CH4 +202 — CO2 + 2H20.

HarpeBanue HarpueBbIX cojeil KapOOHOBBIX KHCJIOT C HaTPOHHOM W3BECTbIO SBISETCS OOIIKUM
71a60pPaTOPHBIM CIIOCOOOM IMOJTY4EHHUS MPEIEIbHBIX YITIEBOAOPOIOB.

OTHomIeHre MeTaHa K OpOMHO# BoJie M TiepMaHraHaTy kanus. B mpooupky Il momemator 5 kanenb pactBopa
nepmaHranara kaimst u B mpooupky III 3...5 kamens OpomHoit Boasl. He mpekparas HarpeBaHUsl CMECH B
npobOupke I, BBOAST moodepemHo KoHeEl[ ra3ooTBogHON TpyOku B mpodupku I, III. OOGecupeunBanme
pacTBOPOB MEepMaHTraHaTa Kajaus 1 OpOMHOM BOZBI HE TTporcxoauT. [louemy?

OIIBIT 3. BPOMHWPOBAHUE ITPEJIEJIBHBIX YITIEBOJOPOAOB

(OTIBIT IPOBOAUTH B BHITSDKHOM IIKady).

PeakTuBbl M Marepuasibl: JKUAKUE ajKaHbl (TMIEHTaH, TEeKCaH); pacTBOp Opoma B OpPraHUYECKOM
pacTBopuTene; aMmuak 25 %-Hblil pacTBOp; JakKMycoBast Oymara (CHHsIs).

O6opynoBanHue: MpOOUPKA; TUHIIET; CTEKJISTHHAS TAJIOYKa.

B cyxyio npobupky momemaroT 4 Karid CMeCH NeHTaHa U rekcaHa W 100aBmstor 1...2 Kamim pacTBopa
opoma. CopepkuMoe MPOOUPKH TepeMemuBaroT Ha xoioxe. [louemMy okpacka Opoma mpu 3TOM HeE
usMensierca? HarpeBaioT copepkumoe NMPOOHMPKH 10 HMCYE3HOBEHHsI OKpacku. B oTBepcTue mnpoOHpKu
BHOCSIT CTEKJIIHHYIO MAJI0YKy, CMOYCHHYIO paCTBOPOM aMMHaKa — MosiBIsieTcst 0enbiid 1Mok — NH4Br:
HBr + NH3 — NH4Br

[MuHIIETOM BHOCST B MPOOHMPKY CHHIOIO JaKMYCOBYIO Oymary, CMOYEHHYIO BOJIOH — JakMycoBas Oymara
KkpacHeeT. OObsiICHUTE TTIOUEMYy?
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. Kakoe cyx/ieHue BepHO
HyxkieopuiabHblii peareHT
a) uMeeT U30BITOK JIEKTPOHHON NJIOTHOCTH;
0) He MMeeT 3apsaa;
B) NPEAOCTABJISET CBOU JIEKTPOHBI /IJIsl 00Pa30BaAHUSI XUMHUYECKOI CBSI3H;
r) o0pa3yeT HOBYI0 XMMH4Y€CKYI0 CBSI3b 32 CUET JIEKTPOHOB cyOcTpara
2. 3aMecTHTEIH BTOPOIO PO/ia B peaKUMAX IeKTPOPHIBLHOI0 apOMATHYECKOI0 3aMeLlleHHs
a) OH; 0) NO2; B) COCH3;r)I; 1) CN; e) NHCOCH3
3. Hau0os1ee akTHBEH IPY HUTPOBAHMHU B APOMATHYECKOE KOJIBI0:
a) 0eH30J1; 0) HUTPOOEH30/1; B) TOJNYO0JI; I') aneToQeHOHa
4. Yucsio cTPYKTYPHBIX H30MepoB coequHeHus coctapa C7TH7CI:
a)3; 0)4; B)S; 1)6.

Tema 3. Ankennl (OIIK-2)

Jlexknus.
Howmenknarypa, n3omepusi. CriocoObl MOMy4YSHHS: ACTHIPUPOBAHUE ANKAHOB, YaCTUUYHOE TUAPUPOBAHHE
AJIKUHOB, IETUpOrajloreHupoBaHue U npasuio 3ainesa. E1 u E2 - MexaHu3Mbl AeTuaporagoreHupoBaHus,
JieraJoreHUpoBaHue, JETUAPATALUsS CIIUPTOB U €€ MEXaHU3M.
Tepmuueckoe pasioXKeHHE YEeTBEPTHUHBIX aMMOHHUEBBIX OCHOBaHUU (peakuus ['odmana), mpespaiieHue
kapOoHmwIbHOU Tpymmbl B rpynny C=C (Buttur), kpekunr HegTenpoaykros. [Ipupona nBoWHON yrieposn
-yriiepoaHoit cBsizu. CBorictBa [1U - cBsi3u. Onucanue 3MEKTPOHHOTO CTPOEHUS ATUJICHA B paMKax MeToja
MOJICKYJISIPHBIX opOuTaneit. [ eomerpuyeckas (1MC - TpaHC -) U30MEPHS AKCHOB. DU3HUECKHE CBOMCTBA U
CHEKTPaJIbHbIE XapaKTePUCTUKH AJIKEHOB.
XUMUYEeCKHe CBOICTBA alIKEHOB: THUJPHUPOBaHHE, TPUCOECTUHEHHE TajJOr€HOBOMOPOIHBIX KHCIOT,
rajJjioreHOB, BOJBI, JJICKTPOPMIbHBIM MexaHu3M mnpucoeauHeHuss mo cBmu C = C. Crepeoxummus
anekTpoguibHOTO TpucoeanHeHus. [lpaBuno MapkoBHUKOBa M ero uHTepnpetanus. OOpaiieHue
OpHUEHTAIlMM IpUcoeauHeHuss OpoMucToro Bogopoaa (mo Kapamry) kak pe3ynbTaT U3MEHEHHUS MEXaHHU3Ma
peakiuu (mepekucHsIin 3pdexr). PagukaabHbie peakIuu aaKeHOB.
Peaknun  okucnenuss ankeHoB: dsnokcupupoBanue (IIpunexaes, Illaprecc), 1nwmc- W TpaHC-
ruapokcunupoBanre (peakuust Barnepa), pacmieruienwe cBsizu C = C, o3oHonu3s. I[lomumepusarms:
KaTHOHHAas1, CBOOOTHOpaNKaIbHASL U KOOpPIAMHAIIMOHHAsA. TamoMepu3anus.
Peakuust ajkeHOB 10 aJIWJIBHOMY TIOJIOKEHHUIO: TaJOr€HUPOBAHME, OKUCIEHHE, OKHUCIMTEIbHBIN
aMMOHOJIN3. AJUTWIIbHAs | |-3JIEKTpOHHAs cuctema, [ |,[/-conpskeHne, KaueCTBEHHOE OIMCAHUE B TEPMHUHAX
teopun MO u Xxapakrep paclpeneiacHHs] 3JIEKTPOHHOM IUIOTHOCTM B aJUIMJIBHBIX KaTHOHE, pajuKalle,
aHHOHE.

IIpakTH4eckoe 3aHATHE.
Penrenue 3amau.
[IpuMeps! TUIIOBBIX 3a7ad.
1. ITpn HarpeBanuu npomnanona-1 mMaccoi 120 r B IpUCYTCTBUM KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI €
BbIxoJoM 80% mony4yusau mporneH, o0beM (H.y.) KOTOPOrO COCTaBHII 1. (3anumuTe 4uciIo ¢
TOYHOCTBIO /10 COTHIX.)

2. Macca 6poMHO# BOJIBI ¢ MaccoBOil poneit 6poma 3,2%, KoTopasi HeoOXoarMa IS TorIoieHus OyTeHa- 1

oobemom 3,36 11 (H.y.), paBHa L. (3anuiuTe Yuciao ¢ TOYHOCTHIO JI0 LIEJIbIX. )
3. Cmech sTaHa u 3TeHa oobeMoM 13,44 11 (H.y.) MoxkeT obecuBeTuTh 500 r OPOMHOI BOABI C MAacCOBOM
noneit 6poma 3,2%. OObemMHasi 0N dTEHA B MCXOJAHOH CMECH Ta30B paBHA %. (3anumure

YHUCJIO C TOYHOCTBHIO A0 ,Z[GCSITBIX.)
JlaGopaTopHbie padoThbI.
OIIBIT 1. [TIOJIVHEHUE OTUJIEHA U EI'O TOPEHUE

PeakTuBbl U Marepuanbl: 3TUIOBBIA ciupT 96 %-Hblil; cepHast kuciora, p = 1,84 r/cm3; OpomHas Bona,
HACBILLICHHBIN pacTBOp; pacTBOp nepmanranara kauus 0,1 H. pacTBop.
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OO6opynoBaHue: Mecok; MPoOUpPKa ¢ Ta300TBOHOM TPYOKOM; CTUPTOBKA.

B cyxyio mpoOHpKy MOMENIal0T HECKOJIBKO KPYMHHOK TecKa, 6 Kamelb ATHIOBOTO CIUpPTa U 8 Karelb
KOHIICHTPUPOBAHHON CEPHON KHCIIOTHL. 3aKphIBAIOT MPOOMPKY MPOOKOHW € Ta300TBOJHOM TPYOKOW W
OCTOpPOXXHO HAarpeBalOT CMECh HaJl TUIAMEHEM CITUPTOBKH.

KonnentpupoBanHasi cepHas KHCIIOTa SIBISIETCs okuciauTeneM. [Ipu HarpeBaHUM cCMeCH CIHPTa C
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTON KpOMe STWJICHA U cliefoB audTmioBoro s¢upa (C2HS)20, Takke
oOpa3yeTcst psll MPOMYKTOB OKUCIICHHUS OpraHWueckux coenuHeHui, Hanpumep, CO2, yronb C (00bIYHO
cMech B ipobupke uepHeeT). CepHasi KUCIOTa MPU ATOM BOCCTAHABIUBACTCS YITIEPOJIOM IO TUOKCH]IA CEPHI:

2H2S04 + C — CO2 + 2802 + 2H20.

Ecom peakmuio BeCcTH B TNPUCYTCTBUM TIeCKa, cyiabdara amoMuHHS (KaTalu3aTopbl, YCKOPSIOIINE

NETHApaATaIliio CIUpTa), AWOKCHA Cephl HE o0pa3yercs, CielIoBaTelbHO, TOYEPHEHHUE CMECH HE

MIPOMCXOIUT.

Brigenstomuiics: Ta3 MOMKUTAIOT y KOHIIA Ta300TBOIHOM TPYOKU — OH TOPUT CBETSALIUMCS TIIAMEHEM.
Brigenstomuiics STUICH TOPUT CBETAIIUMCSI TUIAMEHEM:

YpaBHEHHE peakLyu:

CH2=CH2 + 302 — 2CO2 + 2 H20.

OIIBIT 2. MIPUCOEJUMHEHUE K OTUJIEHY BPOMA

(mpomomkenue omnbiTa No3).

He mpekparmas HarpeBaHusi MpOOUPKU CO CMECHIO CIUPTA U CEPHOM KUCIOTHI (OMBIT 3), OMyCKAIOT KOHEI]

ra300TBOJHON TPYOKHU B MPOOUPKY € 5 KaruiiMu OpOMHOM BOJIbI. YpaBHEHUE PEAKITUH:

CH2 =CH2 + Br2 —» CH2Br — CH2Br

JInsi ankeHOB XapaKTEPHBI PEeaKIMU MTPUCOEAUHEHHS IO MECTY JBOMHOW CBSI3H. Peakius
oOecIBeUnBaHMS BOJTHOTO pacTBOpa Opoma CITy>)KHT KaueCTBEHHOW PeaKIMei Ha IBOWHYIO CBSI3b.

OIIBbIT 3. OTHOIIEHUE ODTUJIEHA K OKUCJIUTEJISM
(nponomxkenue onbita No2).

He mpekparias HarpeBaHusi MPOOMPKH CO CMEChIO CITUPTA U CEPHOM KUCIIOTHI (OMBIT 3), OMyCKaOT
KOHEI] Ta300TBOTHON TPYOKH B MPOOMPKY ¢ 1 Karuield pacTBOpa rmepMaHTaHaTra Kajaus U 4 KaruisiMd BOJIBL.
PactBop mepmanranara kanus ObicTpo obecuBeuuBaeTcs. [Ipyu 3TOM ajkeH OKHCISETCS B JBYXaTOMHBIN
CIIUPT. YpaBHEHUE PEAKIUU:

CH2 =CH2 + [O] + HOH — CH2(OH) — CH2(OH)
Ora peakius SBIsSEeTCS KaYeCTBEHHON peaKIUel Ha JBOWHYIO CBA3b.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Anxensl. HoMeHknarypa, uzomepusi.
2. CriocoOblI OTy4YeHHS AIKEHOB. MeXaHU3MBI PEaKIIUiA:
3. Ilpupona nBOWHOM yriiepos -yIiepoaHOM cBsi3u. PU3HUecKrue CBOMCTBA U CIIEKTPAIbHbIE
XapaKTePUCTUKU aJIKEHOB.
4. XuMu4eckue CBOMCTBA AJIKCHOB:
5. MoHHBIE M pavKaJIbHbIE PEAKIIUH ATKEHOB.

Tema 4. Ankaauensl. (OIIK-2)
Jlexknus.
Howmenknarypa, knaccudukanuss u usomepus. Baxseifmme 1,3- nueHbl u crmocoObl UX IMOMYYCHHS:
JNETUIPUPOBAHUE  AJIKAH-aJIKEHOBBIX CMECEH, JEeTrMApOXJIOPUPOBAHUE, JETUApPATALUS JABYXaTOMHBIX
cnuptoB. CUHTE3 TUBUHUIIA
C.B.JIeGeneBriM, Mexanu3M peaknuu. [Ipupona yrmepoa-yriepoaHbiX CBA3E€H B TUEHOBBIX YITIEBOIOPOAAX.
U], []- conpsxenue, nenokann3zoBanubie [ |-MO B CONPsKEHHBIX JUEHAX.
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Xumudeckue cBOUCTBa 1,3-TUEHOB: KaTalUTUYECKOE THIPHUPOBAHHE, SIEKTPOPUIBHOE MPHCOSAMHEHUE
rajioreHOB M rajJor€HOBOJIOPOAOB, MEXaHU3M MpUcOeAUHEHUsI. OpHEHTAIUsl B 3TUX PEAKIUAX B YCIOBUAX
KMHETUYECKOIO0 U TEPMOAMHAMUYECKOTO KOHTpois. JlueHoBsli cuHTe3.llonsatue o nmpasunax Bynsapna -
Xohdmana; mpencraBneHHE O  pa3pelIEHHBIX W 3alpelIEHHBIX 10 CHUMMETPUHM  PEeaKIHsIX
LUMKJIONMPUCOCIUHEHHUS] C TMO3UIUK paccMoTpeHus rpaHudHbix MO pearenroB. [lonmumepusamus u
uukioonuromepusanus 1,3 -nueHos.

PazHoBMAHOCTH JIMHEHHOW MOJUMEPHU3ALMU U €€ TEXHUYECKoe 3HaueHue. [IpupomHblii U CUHTETHYECKUI
kayuyk. ['yrranepua. Ilomydenme w3ompena u3 ame—ToHa W aneTwieHa (DaBopckuii). Bynkanuzanus
kayuyka. [Tonsitue 06 nzonpeno—unax. [lonuenst. Kaporuroussr. [Tonumanerunen. KymyneHsl: a1eKTpoHHOE
1 IIPOCTPAHCTBEHHOE CTpoeHue. CTepeoXnMHusi KyMyJIEHOB.

IIpakTn4yeckoe 3aHsATHE.
Pemenue 3anad.
[IpuMeps! TUIIOBBIX 3aaHUI
1. Ankxaauen maccoii 4,1 MOXKET BCTYIIUTh B PEAKIIHIO MIPHCOEINHEHNS ¢ OpomMoM, 0Opa3ys npu 3tom 20,1 r
TETpaOpPOMIIPOM3BOHOTO. YCTaHOBHUTE MOJIEKYJISIPHYIO (POpPMYITy aliKareHa.
2. B pesynbrare cropaHus ainkaaueHa oOpasoBanock 17,6 T ymiekucnoro rasa u 5,4 T BoAbl. YCTaHOBUTE
MOJICKYIISIPHYIO (POPMYITy aJIKaIUeHA.
3. Jlnga nonmHOro cropaHus ajkajaueHa norpedosanock 3,136 1 (H.y.) KucIopoJa, B PE3YyJIbTaTe 4ero
o0pazoBanock 4,4 T yIIEKUCIIOTo Ta3a. YCTaHOBUTE MOJIEKYJISIPHYIO (popMyITy alkaaueHa.

JlaGopaTopHbie padoThbI.
OTIBIT 1. OIIPEJEJIEHUE YIJIEPOJIA ITPOBOM HA OBYIJINBAHUE
(OTIBIT IPOBOMSAT B BHITSDKHOM TIKa(y)
Peaktussr: TomyO1.
Oo6opynoBanue: dapdopoBas yanika; CTEKJISTHHAS TNIACTUHKA (CTCKJISTHHAS TajI0vKa).
B manenbkyto ¢apdopoByio yamieuky HaTUBarOT 2—3 Kariiy Toiryona. IIpu MOMKUraHuM TOIYONl TOPUT
KOIITAIIUM TIaMeHeM. [Ipu BHeCeHMH B IUlaMsi CTEKIISSHHOM TUIACTMHKM WIJIM MAJIOYKW Ha HUX 0OpasyeTcs
clIof KomoTu — ymiepold. CnemoBaTeNbHO, TOJIYON SIBISIETCS OPraHUYECKMM BEIIECTBOM. YpaBHEHHE
peakuuu:
C6HSCH3 + 602 =3C02 +2CO + 4H20 + 2C.
OINIBIT 2. OITPEAEJIEHUE YIJIEPOJA U BOAOPOJA COXXKEHUEM BEHIECTBA C OKCUJIOM
MEJUN
PeakTuBbI: opranndeckoe BemecTBO (IJIIOK03a, THIICPUH, KpaxMmal, caxaposa, mapadus); okcun meau (II)
(moporrok); u3BecTKoBas Bozaa; cyibdar menu (I1) 6e3BoaHBIN.
O6opynoBaHue: TPOOUPKA C Ta300TBOTHON TPYOKOM; CTEKIISTHHAS TTAaJI0YKa; MUKPOJIOIATKA.
B cyxyto mpoOupky I HackImaroT YepHBI MOPOIIOK OKCHUIA MEAH (CIIO BBICOTON OKOJIO 5 MM), 10OaBISIOT
MOJIOBUHY MHKPOJIOTIATKH OPTaHUYECKOTO BELIECTBA M TIIATEIbHO NEPEMEIINBAIOT, BCTPSAXHUBAsL MPOOHPKY.
B BepxHIOIO 4YacTh MPOOMPKH MOMEIIAIOT HEOONBIIONW KOMOUYEK BaThl, HA KOTOPBIA HACKHIAIOT HEMHOTO
Oenoro mopomka Oe3BopHoro cynbpara meau (II). ITpoOupky 3akpbiBaloT MPOOKOH C Ta300TBOAHOM
TPYOKO, TIpH 3TOM KOHEI TPYOKHM JOJKEH MOYTH ymuparhes B BaTy ¢ cyib(arom memu (II) — CuSOA4.
HwxHuit koHell TpyOKH omyckatoT B poOupky II, nmpeaBaputenbHO HalIMB B Hee 5S—6 Kareiab U3BECTKOBOM
Boasl — Ca(OH)2. IlpoGupky | HarpeBaroT Haj mjaMeHEM CIUPTOBKH. YUepe3 HECKOJIBKO CEKyHI U3
ra300TBOJHON TPYOKM HAYMHAIOT BBIXOAUTH IY3BIPbKHM Ta3a, M M3BECTKOBAas BOJa MYTHEET BCJEICTBHE
BBIJICJIEHUS 0€JI0T0 0Ca/iKa YITIEKUCIOTO KalbLusl.

[Tpobupky II ymansrot. [IpogomkaroT HarpeBaTh mpoOUpKy | Moka He MPOU30HIET U3MEHEHHE 1[BETa OEI0T0
MOPOILIKa 00€3BOKEHHOTO METHOTO KYIIOpOCa, HAXOASIIErocs Ha BaTHOM nMpoOKe. YpaBHEHUS peakluu:

C6H1206+12Cu0 = 6CO2 + 6H20+ 12 Cu;
CO2 + Ca(OH)2 = CaCO3 |+ H20;
CuSO4 + 5H20 = CuS04-5H20.
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Metoq OCHOBaH Ha TOM, YTO NPU NPOKAIMBAHMUM OPraHUYECKOTO BEIIECTBA B CMECHU C OKUCIIHUTEIEM
(oxkcupom Memu(Ill) — CuO) npoUCXOAWT OKHUCIEHHE YIIEepoJa OpPraHUYEeCKOro BEIIECTBA B JIHOKCHUT
yriepona, a Bogopona — B Boxy. Oxcun meau (II) mpu 3ToM BoccTaHaBIMBACTCS O METAJUIMYECKON MEIH.
Brienenne quokcuaa yrinepoaa JTOKa3bIBaeTCsl MOSBICHUEM OeNoro ocajka YIIeKHCIOro Kaimbius. Bomy
00HapYXHMBAIOT IO 00PAa30BaHHIO CHHUX KPHCTAJIIOB KpUCTAIUIOrHapaTa MeaHoro kynopoca CuSO4-5H20.
OIIBIT 3. KAMECTBEHHOE OITPEAEJIEHUE A30TA

PeakTuBbl: MOUeBMHaA KpUCTAJUTMUECKas; HATpUH MeTamudeckuii; cynbdar sxene3a (II) 0,1m pactBop;
xsopup xenesa (I1I) 0,11 pactBop; consiHas kuciaoTa 2H pacTBOp; 3TUIOBBIN cIUPT 90 Yo-HbIH.

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

B cyxyto npobupky nomemnaroT 5—10 r Mo4eBHHBI (HECKOIBKO KPHUCTAJUIOB) U BHOCIT HEOOJBIION KycoueK
MeTamyeckoro Harpus. CMech OCTOPOXKHO HAarpeBalOT HaJl IUJIAMEHEM CHUPTOBKU O CIUIABJICHHS
MOYEBHUHBI ¢ HaTpueM. [Ipu 3ToM HaOMOIaeTCsl HEOOMBIIAsT BCIIBIIIKA.

[locne oxmaxnaeHus NpPOOUPKHM €O CIUIaBOM B Hee J00aBJSIOT TPU Kaluld 3TUJIOBOTO CHHpTa NS
YCTpaHEHHUsl OCTAaTKOB MeTajuinyeckoro Harpus. Ilpu 3Tom oOpasyercst ajJKoroyisT HaTpus U BBIACNSETCA
BOJIOPO/I:

2C2H50H + 2Na = 2C2H50Na + H21,

C2H50Na + HOH = C2H50H + NaOH.

3areM B MpoOUPKY MOOABISIOT 5 Kamenb JUCTHIUTMPOBAHHON BOJIBI M HATPEBAIOT HAJl TUTAMEHEM CITIUPTOBKH
70 pacTBOPEHHs] O00pa30BaBILEroCs IMAHUCTOr0 Harpusa. C TMOMOIIBIO TMHUIETKH MEPEHOCAT PAaCTBOP
[MAHUCTOTO HATpPHUsl HA TPEIMETHOE CTekNo, mobaBisioT | kammio cyibdara skene3a (II), xoTopsiii B
MPUCYTCTBUH ILEJIOYH, 00pa30BaBIICHCS MMPH PEaKIMK AJKOTOJsATa HATPUS C BOJOW JAeT IPSA3HO-3€JICHBIN
ocanok rujapokcuaa xkenesa (II) u xenteiii ocanoxk rugpokcuna xenesa (III). Eciu B pacTtBope nmeercs
M30BITOK I[IMAHHUCTOTO HATpHUs, TO oOpasyercs rekcammano-peppar (II) marpust Nad[Fe(CN)6]. Ha
¢unerpoBaneuyo Oymary (30 x 30 mm) HaHOCAT | Karmo MYTHOW JKHUIKOCTH, MOCJE TOTO, KaK Karlis
BIIUTAETCS, HA 3TO KE MECTO HAHOCAT | KaIlJIIO COJSTHOM KMCIIOThI. YpaBHEHUS PEaKIIUU:

FeSO4 + 2NaOH = Fe(OH)2 |+ Na2S04,

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

2NaCN + FeSO4 = Fe(CN)2 + Na2S04,

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

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

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

bepnuHckas na3ypp MOKeT 0Opa3oBBIBATHCS TOJIBKO IMOCJE pacTBOpeHHs ruapokcuaa xeneza (III) B
KHUCJIOTE.

[Tpu npoBeeHNH ONbITa HEOOXOAUMO 0OPATUTh BHUMAHKE Ha TO, YTOOBI HATPHUIl IJIABHIICS BMECTE C
OpraHUYeCKUM BEIIeCTBOM. Eciiu HaTpuii INTaBUTCS OTAEIBHO

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Ankanuensl. HoMeHknarypa, kKiiaccupukanus 1 u30MepHs.
2. Baxneiimme 1,3- 1ueHbl U CIOCOOBI UX MOTYYCHUS:
3. Ilpupona yriepoa-ymiepoaHbIX CBSI3€M B AMEHOBBIX yIIIEBOIOpOaax. [, [/- coNpskeHue,
nenokanu3oBaHHble [1-MO B conpsiKEHHBIX THEHAX.
4. XuMudeckue cBoiicTpa 1,3-queHoB
5. lonumepuzanus u nuKiIooauromepusanus 1,3 -1ueHos.
Pa3zHOBMAHOCTY TUHEMHON MOJMMEPHU3ALIMH U €€ TEXHUYECKOE 3HAUCHUE.

5. IlpuponHslil M cuHTeTUYECKUH Kaydyk. ['yrTanepua. Bynkanuszauus kayuyka. [loastue o6
n3onpenHonaax. [lomuenst

Tema 5. Aakunsl (OIIK-2)
Jlekuus.
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Homenknarypa u wu3omepusi ajnkuHoB. CrnocoObl oOpa3zoBaHusi TpoWHOW cBsizu. KapOunaweni u
MUPOJIUTUYECKUA METOIbl IIOJMyYEHUsl aleTUIeHa, JAEWCTBHE CIMPTOBOIO pacTBOpa WIEJIIOYM Ha
JUTajJOT€HONPOU3BOAHBIE C TEMUHAIBHBIM M BULIMHAJIBHBIM PAcIOI0KEHUEM aTOMOB rajoreHoB. Onucanue
TPOMHOM CBSI3U Ha OCHOBE IpeacTaBieHus 00 SP-rubpuanzanuu.

@usnueckue CBOMCTBA U OCHOBHBIC CIEKTPAJIBHBIE XapAaKTEPUCTUKHU AJKMHOB. XMMHUYECKHE CBOWCTBA:
KHMCJIOTHBIM XapakTep, KaTaIUTHUYECKOE BOCCTAHOBJIEHUE HATPUEM B KHUJAKOM aMMHaKe, THIPUPOBAHHUE,
rajJloreHUpOBaHNe, THIpOorajJoreHupoBanue, ruaparamus (peakuus M.I. Kydeposa), mnpucoenuHeHue
OpPraHUYeCKHUX KHUCIIOT, CIIUPTOB, IUAHOBOJ0PO/a, peakuun dadopckoro u Penre Ha 0OCHOBE alleTUIIMHA.
HyxnodunpHoe mnpucoennHeHne 1o TpoiHOM cBs3u. llpeBpaimieHue aneTuieHa B BHUHHJIAICTUJICH,
MIPOMBIIIIJICHHOE 3HaYeHUE 3TOU peakuuu. L{ukmoonuromMmepusanus ankKHHOB. AJKUHBI KaK AUEHO(UIIBL.

IIpakTH4Yeckoe 3aHATHE.
Penrenue 3amay
Tunosble 3a1aHus
1. Metan o6bemom 300 J1 (H.y.) TOABEPIIIM MUPOJIU3Y U C BBIXOIOM 75% MonMy4yninu aneTuieH, oobeM (H.Y.)
KOTOpPOT'O PaBeH 7. (3anmUIIMTE YUCIIO C TOYHOCTHIO JI0 ECATHIX. )
2. Macca 6poMoBO0pOJa, KOTOPYIO MAaKCUMAJIbHO MOXKET MPUCOEAUHUTH OyTuH-1 o6beMom 0,336 11 (H.y.),
paBHa I. (3anmuImuTe YUCiIo ¢ TOYHOCTHIO IO COTHIX.)
3. U3 anerunena oosemom 44,8 11 (H.y.) mo peakiuu Kydepoa ¢ BeixomoMm 90% moayduiy arneTaabAeTu/l,
Macca KOTOpOro paBHa I. (3anmummTe YuciIo ¢ TOYHOCTHIO JI0 JIECATHIX.)

JlaboparopHbie padoThbI.
OIIBIT 1. [IOJIVYEHUE Y CBOMCTBA ALIETUJIEHA
Marepuansl: kapOua Kanplus (Kycouku), OpomHas Boja (HacblieHHast), 1%-HbIii pacTBOp MepMaHTaHara
kanus, 10%-Hblid pacTBOp KapOOHaTa HATPUs, aMMUAUHBIA PAacTBOp OKcHIa cepeOpa, aMMHUAUHBIA pacTBOP
xsnopuaa menu (I).
OmnbITHl C AllETWIEHOM CIEAYET NMPOBOAUTH MOJ TATOW, T.K. alleTHJICH, MTOJy4YaeMblil U3 KapOuaa KaibLus,
UMEET HENPUATHBIN 3amax U sABJISETCSA SA0BUTHIM M3-3a HAJIMUYUSA B HEM PA3JIMYHBIX IpuMeceil, 0COOEHHO
dhocdopucroro Bogoposa.
Peakiun monmyuyeHHs aneTHICHa W B3aUMOACWUCTBUS €ro ¢ OpOMHOH BO/OH, pacTBOpOM IepMaHraHara
KaJMs, aMMHa4YHbIM PacTBOPOM OKcHJa cepeOpa, aMMHauHbIM pacTBopoM xjopuzaa menu (I) mporekaror
OBICTPO, TIOSTOMY BHayasie B MPOOMPKH HAIMBAIOT HEOOXOJMMBIC PEaKTHBBI, TOJHKO 3aT€M HAYMHAIOT
9KCIEPUMEHT.
B nepByto npoOupky HanuBaroT 3-4 Mi1 OGpOMHO# BOZIBI; BO BTOPYIO - 1 MJI pacTBOpa IepMaHraHaTta Kajius U
1 mi pacTBOpa combl; B TPEThIO - 3 MJI aMMHAa4HOIO pacTBOpa OKCHAa cepedpa; B YETBEPTYIO - 3 Ml
aMMuayHoro pactsopa xyuopunaa meau (I).
B npobupky nmomemaror 2-3 HeOOIbIUX Kycouka kapOuaa kanbius CaC2, u mpuiuBarOT 1-2 M BOJIBI.
[TpoOupky cpasy ke 3aKphIBAIOT MPOOKOH ¢ Ta300TBOIHON TPYOKO# C OTTSHYTHIM KOHIIOM, T.K. HAUUHACTCS
BBIJICJICHUE alleTUIIeHA. Bulaenstomuiics aueTuIeH MOAKUTaloT, OTMEYaloT XapakTep IUlaMeHu. B mimams
BHOCAT (papPOopOBYIO YAIIKY WM KPBIIIKY OT TUIJIS, HAOIIOAAIOT, 00pa3yeTcs JIM YEPHOE MATHO CaXH.

['azooTBOMHYIO TpPyOKYy OMyCKalOT B OPOMHYIO BOAY B IEpBOM MpoOMpKe, HAOMIOAAIOT 3a IMpPU3HAKAMU
MPOTEKAHUSI XMMUYECKOM peakiui. AHAJIOTMYHO AlleTHICH MPOIYCKAIOT Yepe3 MOIIIEIOUEHHBIH pacTBOP
nepMaHraHara KaJus BO BTOPOH MpoOHpke, HaOIomas 3a X0IOM PEaKIIHH.

Jlanee ameTwieH MPOMYCKAaIOT Yepe3 aMMHUAa4yHbIe PAacTBOPHl B TPEThe M UYETBEPTOM NpoOMpKax u
HaOTIONAIOT BBINAJICHUE OCAIKOB alleTUIICHUIOB cepedpa 1 MEIH.

OOpa3zoBaBuiniics OCaJOK aleTHIeHHAA cepedpa OT(GUIBTPOBBIBAIOT Yepe3 CKIAAUaThlii (QWIBTp HU
MPOCYUIMBAIOT MEXY JIUCTaMH (QMIBTPOBAILHON Oymaru. 3aTeM 0caJJoK MOMEIIAloT Ha acOeCTOBYIO CETKY
U OCTOPOXKHO HArpeBalOT MOJ TAroW, HaJEB 3allMTHBIC OYKU. AICTWICHHJ cepedpa pasiaraercs co
B3pBIBOM.

Ocrarku aneTuieHn1a cepedpa YHHUTOXKAIOT B COJITHOM KUCIIOTE, pa30aBiIeHHON B COOTHOLICHHH 1:4.
3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1. Anxunel. HoMeHKkiaTypa 1 n3oMepus ajaKuHOB.

2. ®u3nYecKre CBOMCTBA M OCHOBHBIE CIIEKTPAJIbHbIC XapaKTEPUCTUKH AJIKHUHOB.
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3. XUMHAY€ECKHE CBOICTBAAJIKUHOB.

4. HyxnoduibHOE TPUCOSTUHEHHE 110 TPOMHOM cBs3u. [IpeBpaiienne aneTuiieHa B BAHWIAIETUIICH,
MIPOMBILIIEHHOE 3HaueHue 3Toi peakuuu. Llukinoonuromepusanus amkuHOB. AJKMHBI KaK JUEHO(QUIIBL.

Tema 6. Cnuptbl, npocthie 3¢pupsl, a-okucu (OIIK-2)

Jlexknus.
OnHoaToMHBIE HachlIeHHbIE criupThl. HoMeHknarypa, uzomepus, kiaccudukanus. CrocoOsl 00pazoBaHus
CIMPTOBOM THAPOKCUIIBHOM TPYIIIBL: NMpUcoequHeHue Boabl 1o cBsizu C=C, rupponus cBsizu C-rajores,
BOCCTAHOBJICHHE KapOOHUIILHOHN U CIOXKHOI(DUPHO IpyTIIL.
CuHTE3bI ¢ UCHOJB30BAHUEM METAINIOOPTaHUYECKUX COECIWHEHHUW. DJIEKTPOHHAS MPUPOJA U MOJIAPHOCTH
ceszeit C-O u O-H, BomopoaHas CBsI3b U €€ MPOSIBICHNUE B CIIEKTPATLHBIX XapaKTePUCTUKAX U (PU3NUECKUX
CBOMCTBaX CIIUPTOB.
XUMHYECKHE CBOMCTBA: KHUCIOTHO-OCHOBHBIE CBOMCTBA, 3aMELICHHE TMIPOKCHWIBHOW TIpPyNIbl IIPU
JNEHUCTBUM CEPHOW KHCIOTBHI, TaJIOTEHOBOJOPOJOB M TaJIOTEHAHTHJIPUIOB MHUHEPAJIbHBIX KHUCIOT,
JEeTUapaTaIUs; PACCMOTPEHUE OTUX PEAKIUH ¢ TO3WIMiA OOIMX TPEACTaBICHUH O MeXaHU3Me
HYKJICO(UIBHOTO 3aMEeIeHHs] U OTIIEIUICHHUs B anupatudeckoMm psxy. CHHTE3, CBOHCTBA, CHHTETHYECKOE
WCTIOJIb30BAaHUE ANKWIOBBIX A(PHUPOB MHHEPAIBHBIX KHUCIOT. Jumeruicynab(par Kak METHIMPYIOLIHA
pearent. IIpucoeanHeHne CIUPTOB K oOJe(pHHAM, ALETUICHOBBIM COCAMHEHHSM, 0Opa30BaHUE MPOCTHIX
5pHUpOB, B3aUMOACHUCTBUE C KApOOHWIBHBIMU COCIMHEHHMSMH, KapOOHOBBIMM KHCIOTaMH M HX
pou3BoAHBIMU. OKHCIEHME W IETHAPUPOBAaHUE CHUPTOB; peakuus OnneHayspa. MeraHoun, 3TaHOJ, MX
[IOJIyYEHHUE B IPOMBIIIEHHOCTH. OCHOBHBIE TyTH NPUMEHEHNUS CIIUPTOB.
MHoroatoMHbple CHOUPTHL. [JMKONMM, CMOCOOBI HX TMOJNYYEHHUS, XUMHUYECKHE CBONCTBA; OKHUCJICHHE
TeTpaaleTaToM CBHHIIA U HOIHOM KUCIOTOM (peakmus Manampazaa), B3auMoJIeiCcTBHE ¢ OOPHOM KUCIIOTOM,
MpeBpalieHue B [J-OKUCH, JAeruaparanus, NHUHAKOJIWHOBAs NEPErpynnupoBKa. OTUIEHIIMKONb, €ro
CBOMCTBA. /M- M MONMATUICHIVIMKOAW. [TMUEpPUH: METOABl CHUHTE33a, OCHOBAaHHBIE HA HCIOJIb30BAHUU
nponuieHa; o0pa3oBaHHe MPOCTHIX U CIOKHBIX 3(UPOB, KOMIUIEKCOB C HOHAMH METAJJIOB, JErHIpaTalus.
[IpumeHnenne mMIeprHa W e€ro Npou3BOAHBIX. I[leHTaspurpur. Kcumaut, copOuT. A30THBIE S(DUPHI
MHOT'OaTOMHBIX CITHPTOB.

IIpakTH4eckoe 3aHATHE.
Penrtenue 3anay. TunoBkle 3aganus
1. VYcranoBute MOJEKYISIpHYIO (OPMYTy OpPraHUYECKOTO BEIIECTBA, €CIM MAacCOBBIE JOJIM YIIEpona,
BOJIOpOJIa M KHCIIOpoAa B HeM cooTBeTcTBeHHO paBHbl 60,00%, 13,33% u 26,67%. [lnotHocTh mapos
BellleCTBa 10 BOAOpoay paBHa 30).
2. Ilpu cropanuu opraHMYECKOro BellecTBa Maccoit 6,2 r nomyunnu 4,48 11 yriekucioro raza (H.y.) u 5,4 r
BoJibl. [1710THOCTH MapoB BellecTBa MO a30Ty paBHA
2,214. YcTtaHoBUTE MOJICKYJISIpHYIO (DOpMYITy BEIIeCTBa.
3. Ilpu cropanuu OpraHMYECKOro BelecTBa Maccot 2,3 T noiayuuiu 2,24 i yrekucnoro raza (H.y.) u 2,7 r
BoAbl. IloTHOCTH mapoB BemiecTBa Mo MeTaHy paBHa 2,875. YcTaHOBUTE MOJEKYISIpHYIO (Gopmyrity
BELIECTBA
JlaGopaTopHbie padoThbI.
He npenycmorpeno
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. OcyuiecTBuTE NpeBpalIECHUs:
CH3
| HBr 2Li H2C=0O H20 HBr
CH3%4#C=CH2—> A—-B —- C —>D — E
reKcaH HC1

Ha3zoBwure Bce coenmnHeHHs. YKOKUTE, B KAKOM COCTOSTHIM THOPUIM3AIMN HAXOAATCSl aTOMBI yIIIEpo/a B
WCXO/THOM YTJICBOAOPO/IE, IPUBEIUTE XapaKTEPUCTUKHU YITICPOI-YIIIEPOIHBIX CBSA3CH (JITMHA, BaJICHTHBIH
yrom, sHeprusi). [IpuBenuTte Me-xaHu3m oOpa3oBaHUs BemecTra A.



2. [Ipesparute CH3CH2COOH B 2-HutpoOyTan. CocTaBbTe ypaBHEHHUS PEAKIINN, YKAKUTE YCIOBHS UX
nporekanus. HazoBure Bce BeniecTsa.

Tema 7. KapOoonuinbHble coennnennsi. HempeneabHble ajabaeruabl U
KETOHBbI
(OIIK-2)
Jlekumus.

KapGonwnpabie coenuHeHus. Homenknarypa, kimaccudukanus. CrocoObl o0pa3oBaHUs KapOOHHIBHON
TpYyMNIbl: OKUCIIEHUE aJIKAHOB, 030HOJIN3 U KaTAIUTUYEKOE OKHUCIIEHUE 0J1e(UHOB, OKCOCHHTEE3, TUApaTalus
ankaHoB (peakuus KydepoBa), ruipoiiu3 reMUHANIbHBIX JAUTaJIOT€HONPOU3BOAHBIX M BUHUJIOBBIX 3(PHUPOB,
OKHCJIEHUE U JIeTHJIPUPOBaHUE CIHUPTOB, OKUCIUTENIHOE pacIleIUICHUe IIUKOJeH, NedcTBUe ypOoTponruHa
Ha ajgkuiranoreHuab! ( peakius Commie).
CuHTe3 anplIeruioB U KETOHOB U3 KapOOHOBBIX KHCIOT W HX MPOU3BOJHBIX: BOCCTAHOBIICHUE
xJiopanruapuoB (peakuusi Po3eHmyHna-3aiinieBa), BOCCTAHOBIIEHWE HUTPUJIOB, peaklus KapOOHOBBIX
KHCIIOT M HX MPOU3BOAHBIX C METAIIOOPTaHUYECKUMHU COCAMHEHUSMH, MHPOJIU3 COJell KapOOHOBBIX
KHCIIOT U €ro KaTaJUTHYeCKHE BapUaHThl. ODIEKTpoHHOe cTpoeHue rpynmbl C=0, pacnpeneneHnue
AIEKTPOHHOM TIJIOTHOCTH U €T0 CBSI3b C PEAKIIMOHHOW CITOCOOHOCTHIO KapOOHWIBHOU TpyIbl. OCHOBHBIC
CHEKTpaJIbHbIE XapaKTEPUCTUKH U (pU3nuecKre CBONCTBA.

Xumuueckue cBoiicTBa. CpaBHEHHE PEAKIMOHHON CIIOCOOHOCTH W MyTEH MpEBpallleHUs abJETHIIOB H
KEeTOHOB. Peakium ¢ rerepoaroMHBIMH HyKJIeo(uIamMu: THIpaTalus, B3aUMOJCHCTBHE CO CHHPTaMH,
(momyaneranu, amneTand W KeTalM), ISATHXJIOPUCTBIM  (ochopoM, THIPOCYIbOUTOM  HATpHS.
BsaumoneiictBue ¢ asorcopepkamuMu Hykieoduiaamu: oOpa3oBaHHE OKCHMOB, THAPA30HOB, a3MHOB,
3aMEIIeHHBIX TUPA30HOB U CEMHUKapOa30HOB, B3aUMOJACHUCTBHE C BTOPUYHBIMU aMUHAMH M 00Opa3oBaHUE
€HAMUHOB, B3aMMOJICCTBHE C IEPBUYHBIMH aMUHaMHU U oOpazoBanue ocHoBanuii llludda, B3anmonectsue ¢
amMmmuakoM (ypoTpomuH), peakuus ManHuxa. BzaummopeiictBue c¢ C-mHykieodwinamu: oOpa3oBaHHE
LMAHTUIPUHOB, IPUCOEINHEHNE MAarHUHOPraHUYECKUX COCTUHEHUI.

KeTo-eHonbpHast TayTOMEpHS U CBA3aHHBIE C HEH CBOMCTBA KapOOHMIIBHBIX COCAMHEHHI: raJIOreHUPOBAaHUE U
ranoopMHOe paciieruieHiue, HUTPO3UPOBaHKE, AJIKIINPOBaHHE. AJIbIOJIBLHO-KPOTOHOBAsI KOHJICHCALUS U
€€ MEXaHW3M IIpU KHUCJIOTHOM U OCHOBHOM Karanu3e. KoHzeHcanus ajibAeruioB U KETOHOB C
COEIUHEHUSAMH JpPYTUX THUIIOB, COAEpXkAIIMX AKTUBHYIO METUJIEHOBYIO rpynny (peakuus KueBenarens).
[{uknooauroMepu3anus 1 MOJIMMEpHU3aLHs ajdbIAerHI0B (TPUOKCAH, MapallbJerui, napadopm).
OKHCIANTENBHO-BOCCTAHOBUTENBHbBIE PEAKLUN aJbJAECTUAOB U KeTOHOB.  OKHUCIEHHE aJbAETUA0B [0
KapOOHOBBIX KHCJIOT, OKHCJIEHHE KETOHOB 0€3 pa3pbhlBa M C Pa3pblBOM YIIEPOI-YIIIEPOAHBIX CBS3EH
(mpaBuna Ilomoa). Karanutndeckoe ruapupoBaHne KapOOHWJIBHBIX COCJUHEHUH, BOCCTaHOBJICHUE
KOMITJIEKCHBIMU THAPUAAMHU METAJUIOB, CIUPTaMU B NPUCYTCTBUU AJKOTOJIATOB AJTIOMHHMS (paBHOBECUE
Meepgeitna-Ilonnnopda-Bepnes, peakmuss TumieHko), amaabra MHUPOBaHHBIM IIMHKOM U COJISIHOM
kucnorol  (peakuus KiemMMmeHceHa), BOCCTAHOBIEHHE KETOHOB MeETaUlaMH C  OOpa3oBaHUEM
METaJUI-KETWIOB U MMHAKOHOB. B3anMoaecTBre HEEHOMM3UPYIOINXCS AJIBAETUIOB CO IIEI0YaMHt (peakuus
Kannumnapo), 6eH30MHOBasi KOHIEHCAIIHS.

A3oTconepkaliyue TMPOU3BOAHBIE KapOOHWJIBHBIX COeAMHEHWH. OOlme MpeacTaBIeHUs O CXOJICTBE
ANIEKTPOHHOTO CTPOEHUS U XHUMHYECKHX CBOWCTB KapOOHWJIIBHOM M  a30METMHOBOH  TpyIHIIbI.
BoccraHoBienue OKCHMMOB, THUAPA30HOB, MHU(GOBBIX OCHOBAaHHM, BOCCTAaHOBHTEIBHOE AMHUHUPOBAHHE
KapOOHMJIBHBIX coequHeHUH. OKCHMBI: TeOMEeTpUYecKas H30Mepusi, NPEBpalLeHUs, KaTalu3upyeMble
KHMCIIOTaMH, meperpynnupoBka (bexkmMaHa) okcHMa LMKIOT€KCaHOHAa M €€ IPOMBIIUICHHOE 3HAYEHHE.
Karanuzupyemoe OCHOBaHHEM pa3iOKEHHE THIPA30HOB KaK CIOCOO BOCCTAHOBICHUS KapOOHMIIBHBIX
coequnenuit (peakuus Kmxnepa-Bonbda). KucnmorHsiéi ruaponu3 TUApOCYIb(UTHBIX MPOU3BOIHBIX,
OKCHUMOB, THJPa30HOB, alleTajel U KeTajae Kak METO/I BBICICHUS U OYMCTKU KapOOHUIIBHBIX COCAMHEHUI.
"1-[IukapOoHunbHBIE coennHeHns. Homenkmnarypa u kinaccugukamus. CriocoObl mO-Iyd4eHusi, OCHOBaHHBIC
Ha peaKIMsIX OKUCICHUS, HUTPO3UPOBAHUS M KOHJACHCAIMH-/{MKapOOHUIbHBIE COeTUHEHUs. [THOKCcalb,
METHJITIIMOKCAb: 00pa30BaHUE YCTOHYMBBIX T'HIIPATOB, KaTaJM3UPyeMble OCHOBAHMSMHU IPEBpAILCHUS B
THIPOKCUKUCTOTEL.  PeaktuB UyraeBa M KOMIUIEKCHl METaVIOB Ha €ro ocHoBe. [-JlukapOOHMIbHBIC
COEMHEHUS, KETO-CHOJIbHAs TayTOMEpHs, AIKHIUPOBaHNE, 00pa30BaHUE XeIaTHBIX KOMIUIEKCOB C MOHAMU
METaJIOB Ha PUMEPE ALETUIIALIETOHA.



[l,l]--HempenenpHble anpaeruabl U KeToHbl. OOIIME METOAbl CHHTE3a: OKHCIEHUE OJePUHOB TIO
AUTWIHPHOMY TOJIOKEHUI0O M CIHPTOB AJUTMIBHOTO THIIA, KPOTOHOBas KOHJACHCANUS KapOOHUIIBHBIX
coenuHeHnil. CHHTE3 akpoJjieMHa JAETUApaTaluel IuiepruHa. DJIEKTPOHHOE CTPOCHUE U €ro CBs3b C
PEaKIMOHHON CIOCOOHOCTBIO [,[]-HempeaenbHbIX KapOOHWIBHBIX COCIWHEHHNA. XHUMHYECKHE CBOMCTBA.
CX0ACTBO M pa3nuyue XUMHUYECKUX CBOMCTB [ ,[]-HempenenbHbIX adbJeruI0B U KETOHOB: KaTAJIUTUYECKOE
TUAPUPOBAHUE, BOCCTAHOBJICHUE KOMIUIEKCHBIMU THUAPUAAMH METAUIOB, CIHUPTAaMH, BOCCTAHOBJIICHUE
MeTaJlJIJaMd B MPUCYTCTBUM HCTOYHUKOB MPOTOHOB. CENEKTUBHOE OKHCIICHHE AalbJACTUIHON TpPYyMIIbL.
Peakunu mpucoenuHEeHUs BOIBI, CIHPTOB, TaJOT€HOBOIOPOIOB, THUAPOCYIbGUTA HATPUsA, aMMHUAKa H
aMHUHOB, LMAHHCTOIO BOJOPOJA, MArHMUMOPraHUYECKUX COCIMHEHUM. Peakuuu KoHAEHCALMU C
C-H-aktuBHBIMU coefuHEHUSMH (peakiust Muxasis). Oddexr Bunmiaorun u  C-H-akTHUBHOCTB
"], ]-HeHACHIIIIEHHBIX KapOOHWIBHBIX coeNuHEeHUH. KeTeHbl: MeTObl CHHTEe3a, PEaKlU MPUCOSANHECHUS K
KETeHaM KaK Pa3HOBUJIHOCTbH PEaKLMi allMJIMpOBaHUs, AUMEPU3ALUN

IIpakTnyeckoe 3aHsATHE.
Pentenue 3amau. Tunosble 3aganusa
1. CMech YKCYCHOTO U MPOMMOHOBOIO alibjierujia Maccoil 1,17 T MOJTHOCTHhIO OKUCIIHIIM 10
COOTBETCTBYIOIMIUX KUCTOT ruapokcuiom mean(Il), KoTopsiil ObUT TONTyYeH B pe3ybTaTe B3auMOICHCTBHS
Mexay 16%-ueiM pactBopoM cyabdara meau(Il) maccoit 50 T u 10%-HbIM pacTBOPOM THAPOKCHIA HATPHUS
Maccoit 80 . Onpenennure MacCOBbIE JOJU AlIbJIETUIOB B UCXOIHOU CMECH.

2. VYkcycHblii anpiaerun maccoit 1,32 r obOpabortanu 5-%-HbIM pacTBOpOM Ouxpomara Kanus B
CEpPHOKHUCIIOTHOM cpene maccor 117,6 . Onpenenute MacCoBYIO J0I0 OMXpoMaTa Kajiis B pacTBOpE MOCe
OKOHYAHUS PeaKiuu.
3. MaccoBast nons ymiepoga B IpelesibHOM anbleruzne paBHa 62,07%. YcraHOBUTE MOJEKYISIPHYIO
bopmyny anbaeruaa.

JlaboparopHbie padoThbI.
OnbIT 1. PacTBOpUMOCTH CIUPTOB B BOJIE, UX OTHOILIEHUE K MHANKATOPaM, TOPEHUE
Marepuasbsl: 3TUIOBBIH, MPONHJIOBBIN, OyTHUIOBBIM, aMUJIOBBIM M Apyrue cHupThl, 1%-HbI CIMPTOBOU
pactBop ¢eHondranenHa, CUHASA U KpacHast JakMycoBas Oymara.
1.1. B gerbipe mpobupku HanuBaroT mo 0,5 MJI pa3IUYHBIX CIUPTOB (MO0 yKa3aHUIO TPEMOJaBaTelisi) U B
KaX1yto 100aBisioT 1o 2 — 3 mut Bozibl. [IpoOupKH XOpOIIo BCTPSAXMUBAIOT, 1E1aI0T BBIBOJ O PACTBOPUMOCTHU
CUpTOB B Boje. M3 Kkaxmoil mpoOUpPKH C MOMOIIBIO CTEKISTHHON MAIOYKH WM MUIETKH HAHOCAT 1o |
Karuie CIUPTOBBIX PACTBOPOB HAa CHHIOI U KPAacCHYIO JIAKMYCOBbIE OyMakKKH; OTMEYAIOT, U3MEHHWJIACh JIH
OKpacka MHAMKaTopa. B kaxkIyro u3 yeThipex MpOoOHPOK CO CIUPTOBBIMHM PAaCTBOPAMU BHOCAT IO OIHOM
kamie 1%-ro cnuproBoro pactsopa ¢eHondraserHa U HaOMIONAIOT 3a €ro OKpackoil. JlemaioT BBIBOJ O
KHCJIOTHO-OCHOBHBIX CBOWCTBaxX CIIUPTOB.
1.2. B tpu dapdopoBbie Halikyu HaTUBAIOT MO 1 MIT STHIOBOTO, OYTHIOBOTO U aMUJIOBOTO CITUPTOB (B OJHY
Yamky — ofuH crnupt). CupThl MOPKUTAIOT JIyYUHONW U HAOMIONAIOT XapakTep TOPeHHUS.
KoHTposnbHBIE BOIIPOCHI:
1. ITouemy cipThl HE OAMHAKOBO PACTBOPSIIOTCS B BoJE?
2. IloueMy BOHBIE PACTBOPHI CIUPTOB UMEOT HEUTPAJIbHBIN XapakTep?
3. MoxHo 5u, HaOmo#as 3a peaklued TOpeHHs CIHPTOB, CIENaTh BBHIBOJ O MCHApSIEMOCTH CIUPTOB U
OTIPEICITNTh, B KAKOW YaIllke HaXOIAUTCS STUJIOBBIN CIIUPT, a B Kakoi — OyTuiioBsIii? [loscaure.
4. Hanuiurte ypaBHEHUS PEAKIUN TrOPEHUs YKa3aHHBIX CIIUPTOB.
Omnpit 2. O6€3BOKMBAaHUE ITUIIOBOTO CIHPTA.
[Tomyyenue u ruipoau3 3TUIaTa HaTpusl.

Marepuaibsl: STHIOBBIN CIHUPT - peKTU(UKAT, MEAHBIN Kynopoc (Kpuctamioruapar cynbdara menu CuSO4
x 5H20), metammnueckuii HaTpuil, 1%-HbIi cIUPTOBOI pacTBOp PeHondrazenHa.
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B ¢dapdoposoii yamike (THIIE) HArpeBarOT Ha IJIAMEHU ropesiku 1,5 — 2 r MeTHOro Kynopoca, nepeMernBas
COJIb MEIHOM MPOBOJIOYKOH, IO MOJIHOTO MCYE3HOBEHHUs Tony0oi okpacku. IlomydeHHOMY MOpOIIKY NAlOT
OCTBITh, MEPEHOCAT B CYXYIO NMPOOHPKY U 100aBisioT 2 — 3 M 3THiIoBOro cnmprta. I[IpoGupky cmabo
HarpeBaroT MPU BCTPSIXUBAHUHU, HAONI0/1asl 32 N3MEHEHUEM OKpacKu cynbgara Meau. O6e3BOKEHHBIN CIIUPT
OCTOPOXHO CJIHMBAIOT C OCajKka B CyXyl0 TPOOMPKY M aKKypaTHO BHOCAT KyCOYEK YHCTOTO
(CBEXEOTPE3aHHOTO, OUMIIEHHOTO OT KOPKM M OTKAaroro Ha (uiIbTpOBalIbHOM Oymare OT KEpOCHHA)
METAJNINYECKOTO HAaTPUs pa3MEPOM C TOPOIIHHY.

YroOrl cMech B IpoOUpPKEe HE pa3orpeBanach M CHOUPT HE BBIKUMAN, MPOOUPKY OXJIAXKAAIOT B CTAKaHE C
Bojoi. Korma ras3 craHeT BbIIENATHCS CIOKOWHO, €ro MOPKUTAIOT y OTBEPCTUS MPOOMPKH, pa3lacTcs
XapakTepHbI pe3kuil 3ByK. [1o mMepe mpoTekaHus peakIUH >KUIKOCTh B MPOOUpPKE TycTeeT, MpOoOUpKY
CJIETKa MOAOIPEBALOT.

Ecnu k KOHIly peakiuuu Bech HaTpUil He MPOpearupyer, ero yAajstoT Py MOMOIIY H30THYTON MPOBOJIOYKH
U TIOMEIIAoT B 0aHKy JUIid ocTarkoB Harpus. [lomyuyuBiumiicss B mpoOMpKe KOHICHTPUPOBAHHBIA PacTBOP
STHUJIATa HATPUS NPU OXJIAXKIECHUHM 3aKPHCTAUIM30BBIBAaeTCS. B mpoOupky ¢ ankoroisitom 1o0aBisior 1
Karuto (penondranenHa, HabIIOIAIOT, U3MEHHUIIACH JIM €r0 OKpacKa. 3aTeM B MPOOHPKY 100aBIIOT 4 — 5 M
BOJIbI, OTMEYAIOT IPOUCXOIAIINE U3MEHEHHUS! OKPACKH MHIMKATOPa BCIECACTBHE THAPOJIN3a ATUJIATa HATPHUS.

YpaBHEHUS peakLHil

- 00pazoBaHue 3TUIaTa HATPUSL:

2C2H50H + 2 Na ® 2C2H50Na + H2-

- TUAPOJIN3 ITUIIATA HATPUSL:

C2H50Na + H20 « C2H50H + NaOH

KoHTponbHbIE BOTPOCHI:

1. MOXXHO 11 TOJTHOCTBIO 00E€3BOAUTDH ATUIIOBBIM CIUPT METOAOM IEPETOHKN ?

2. Ha xaxom cBoiicTBe cynab(dara Meau OCHOBAHO €ro MPUMEHEHHUE sl 00E3BOKUBAHUS dTaHOMA?
3. Kakue cBoiicTBa cnupra (OCHOBHBIE WJIM KHCIIOTHBIE) IMPOSABISAIOTCA B PEAaKIMHM C METAUIMYECKUM
HaTpuem?

4. ITouemy U1 TOTyYESHUS ATUIIATA HATPUS HYKHO Oparh aOCOIIOTHBIN CIIUPT, a HE peKTH(duKaT?
5. [Touemy 3TaHOJ B3aUMOJICUCTBYET C HATpHUEM 0oJiee CITIOKOMHO, YeM Boja?

6. [Touemy sTHIIAT HATPHS JIETKO THUIPOIU3YETCS?

OmnbIT 3. OKKUCIIEHUE CIUPTOB XPOMOBOM CMECHIO.

Marepuaisl: STUIOBBIA U N30aMUJIOBBIN CIIMPTHI, XPOMOBasi CMECh.

B nBe mpoOupku HanmuMBarOT Mo 2 — 3 MJI XpOMOBOW CMECH M JOOABIISAIOT MO KaIlIsiM MPH BCTPSIXUBAHUHU B
onHy mpooupky 0,5M1 3TwiOoBOro cnupra (CMech CHIIBHO pasorpeBaercs!), a Bo Bropyto — 0,5 mu
M30aMHIJIOBOTO criupTa. HabmromaroT M3MeHeHue IBETa pacTBOPOB B 00ewx mpoOupkax. B mpobupke c
ATaHOJOM OUIYLIAeTCs 3amax YKCYCHOTO ajibJeruja, HalOMUHAIOUIMI 3amax 3elIeHOro s0joka (HIoXaTh
OCTOpOXXKHO!), a B TIpoOHpKEe C H30aMHIIOBBIM CIHPTOM — XapaKTEpHBIN 3amax H30BajepuaHOBOIrO
anbJerua.

YpaBHEHUE peakuuu

- OKHMCJIEHHE 3TUJIOBOTO CIIUPTA!
3C2H50H+K2Cr207+4H2S04®3CH3CHO+K2S04+Cr2(S04)3 +7H20
KoHTponbHBIE BOTPOCHI:

1. Hanuirre ypaBHEHUE peakliud OKUCIECHUS U30aMHIIOBOTO CIIUPTA.

2. IToueMy Tip¥ OKHCJICHUH CITUPTOB XPOMOBOM CMECHIO IIBET paCTBOpa U3MEHSIETCSI OT KPaCHO-OPaH)KEBOTO
JIO 3€JIEHOro?

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Ompenenute THN U 3HAK SIEKTPOHHOTO ) (eKTa B MOJIEKyIaX COSTUHEHUN:
a) CH3-CH2-CH2-CHCI2;
6) CH3-CH=CH-CI;
B) ITPOIMAHOBAs KUCJIOTA.
[IpuBeauTe BO3MOXKHBIE IPEAETBHBIE CTPYKTYPBIL.
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2. IIpeBparute 1-Opommnpomnan B 2-6poMm-2,3-aumetmiiOytad. CoctaBbTe ypaBHeHuUs peakuuii. HazoBute Bce
BEILECTBA.

Tema 8. KapOonoBbie kuc/i0Thl 1 uX npousBoanbie (OIIK-2)
Jlekuus.

KapbonoBrie kucnoTrel M ux mpousBonHble. Homenknarypa u knaccuduxanus. MeToabl NOTydYEHUS:
OKHCJIEHUE YNIEBOAOPOJAOB, CHUPTOB U aJbACTHJIOB, CHUHTE3bl C HCIIOJIB30BAHUEM MAarHuii- H
JUTUHOPraHWYEeCKUX COEAMHEHUH, OKCHIa YIIIepojAa, MaJOHOBOTO M aIleTOYKCyCHOTO 3(QHpPOB, TUIAPOIIN3
HUTPUJIOB U CIIOKHBIX 3¢upoB. CHHTE3 YKCYCHOM KHCIOTHI KapOOHHJIMPOBAaHWEM METaHOJa Ha POIUEBOM
katanuzarope. llpupoaHble MCTOYHUKHM KapOOHOBBIX KHUCJOT. DJIEKTPOHHOE CTPOEHHE KapOOKCHUIHHON
rpynnsl U KapOokcunar-annoHa. dusmueckue cBoWcTBa KapOOHOBBIX KHUCIOT M HMX IPOU3BOAHBIX.
Bonoponnbie cBsi3u 1 00pa3oBaHUE JUMEPHBIX aCCOIMATOB. XUMUYECKHE CBOMCTBA. KUCIOTHOCTS, €e CBA3h
C ANEKTPOHHBIM CTPOCHHEM KapOOHOBBIX KHCIIOT M UX aHHOHOB, 3aBUCUMOCTb OT XapakTepa U MOJOKEHUS
3amectutenel B ankuwibHOM wnenu. IIpomsBoaHble KapOOHOBBIX KHCIOT: COJIM, CIIOXKHBIE 3(UPHL,
raJIOTEHAUTHIIPUIbI, AHTUAPUABI, aMHIbI, THUAPA3UJBI, a3UJbl, THAPOKCAMOBBIE KHCIOTHI, OPTO3(QUPHI,
aMuMHbI, HUTpuibl. [lpencraBieHne o MexaHHM3Me B3aUMOIIPEBPAILEHUN KapOOHOBBIX KHUCIOT M HX
MIPOU3BOAHBIX, POJIb KUCIOTHOIO U OCHOBHOTO KaTaju3a Ha IpUMepe peakiuu dTepuuKaiuii 1 OMbUICHHS.
BoccranoBnenne wu rajoreHupoBaHue KuCHOT (peakumsi [emns-®onbrapma-3enuHckoro). Bwicmme
KapOOHOBBIE KHCIIOThI: MAprapuHOBasi, MaJbMUTHHOBAsA, cTeapuHoBas. [IpeacraBneHuss 00 OCHOBHBIX MyTsIX
UCIOJIb30BaHUS KApOOHOBBIX KHCIIOT.

[TpousBoanHble KapOOHOBBIX KHCIOT. Conmu: peakuus AeKapOOKCUIMPOBAHUS U €€ KaTalUTUYCCKUE
BapHaHTHI, aHOJHOE OKHCIEHUE KapOokcmiar-aHMOHOB (peakuus KombOe), melicTBUe TalOreHOB Ha
cepeOpstabIe conu (peakuus bopoanaa — XyHcaukkepa). [IpakTudeckoe UCTIONB30BaHKE COJIel KapOOHOBBIX
KHCTOT. Mbia. XJIOpaHTUAPUIBL: pEakud ¢ HykKIeopuIiaMd U HUCHOIb30BaHUE XJIOPAHTHIPHUIIOB B
Ka4eCcTBE arceHTOB al[WIMPOBaHUA, peakiuu Po3zeHMyHpaa-3aiilieBa, peakiMd C MarHMHOpraHU4eCKUMH
coequHeHUsAMH. CHOXKHBIE I(QUPHI: KAaTaTUTHUYECKOE THAPUPOBAHUE, BOCCTAHOBICHHE KOMILIEKCHBIMH
TUAPUAAMU  METAJIIOB, peakiust byBo-bnana. Peaknms mnepesTepupuKanui M CIOKHOIPUPHOU
koHneHcaruu. [lpencraBineHus 00 OCHOBHBIX MYTAX HCIOIB30BAHUS CIOXKHBIX A(PUPOB. AHTHUIPUIBI
KapOOHOBBIX KUCJIOT: peakluu ¢ HyKiIeohuaamMu (aluaIupoBaHue). AMHU/IBI: KUCIOTHO-OCHOBHEIE CBOMCTBA,
MPUYMHBl TTOHUKEHHOW OCHOBHOCTM M IIOBBIIIEHHOW KHUCJIOTHOCTHM IO CPAaBHEHHUIO C aMMHAKOM U
aMUHaMH, OCHOBHBIC ITyTH MPEBPAIICHUS B aMUHBI (BOCCTAaHOBJICHHE, peakius [oMaHa U po/ICTBEHHBIC ei
MpEeBpaIIeHUs] TUAPA3UIOB, a3UJI0OB M THAPOKCAMOBBIX KHUCIIOT), peakius ¢ a3oTuctoit kuciortoi (byso),
Mpe/ICTaBICHHE 00 OCHOBHBIX My TSIX UCTIOIB30BAHMS AMHIOB.
IIpakTH4eckoe 3aHATHE.
Pemenwue 3agau.

1. O6bem Bo3ayXa (H.y.), KOTOPbIA HEOOXOAUM JUJIsl MOJHOTO CropaHusi metaHanss mMaccod 60 1, paBeH
7. (3anUIIMTe YUCIO C TOUHOCTBIO /10 ENbIX.)

2. B 150 r Bons! pactBopuiin 17,92 1 (H.y.) Metanaist. MaccoBasi 107151 METaHaJIsl B TTOJIy4€HHOM PacTBOpE

paBHa %. (3anuIInTE YNUCIIO0 C TOUHOCTBIO A0 AECATHIX.)

3. dnsa nomyuyenus (opmanuna — 40%-noro BomHOTrO pactBopa ¢dopmanpaeruna — B 120 r Boasl Hamo
pacTBOpuThH (hopMaNIbJETHA, Macca KOTOPOTO paBHA A. (3amummre 4MUcI0 C TOYHOCTBIO [0
IIEJIBIX.)

JlaGopaTopHbie padoThbI.
Komrmnekcoobpa3oBanue MHOTOATOMHBIX CITHPTOB.

Marepuanbl: TIHLUEPUH, ATHIEHIIHKONIb, 2%-HbIi pactBOop cyabdara menu (II), 10%-ublit pacTBOp
THJIPOKCHU]IA HATPUSL.

B npobupky nHanuBator 3 — 4 xarum 2 %-Horo pactBopa cynbdara meau u 2-3 ma 10%-Horo pactBopa
THJIPOKCHU]IA HATPUSL:

K o0pazoBaBmiemycss ocanky rumapokcuaa memu (II) romyGoro mBera mg00aBisSIOT HECKOJIBKO Kareib
DIMIEPUHA W CMeCh MepeMenmBaioT. OcagoK pacTBOPSETCS BCIEICTBHE OOpa30BaHUS KOMILIEKCHOTO
coearHeHUs (THIIepaTa MEIH ), HIMEIOIIEeT0 BaCHIIbKOBO-CHHEE OKPAITBAHHUE.

OmbIT MMOBTOPAIOT, 3aMCHHB INIULCPHUH 3TUIJICHITIUKOJICM.
YpaBHEeHUs peakiuil



- 00pazoBaHUE TUAPOKCUIA MEIH:
CuS0O4 + 2NaOH = Cu(OH)2 + Na2S04
- 00paszoBaHUe IIUIEpaTa MEIN:

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

CHOH + Cu(OH)2 ® CH-O0 O-CH

| | H |

CH20H CH2 - OH HO — CH2

IIMLEPAT MEU
KoHTposnbHBIE BOIPOCHI:
1. Hanumure ypaBHeHUe peakiui 00pa30BaHUs INIMKOJIATA MEH.
2. Kakue cBolicTBa NIMLEPUHA U ATUJIEHIVIMKOJIS IPOSBIISIOTCS B OIBITaX ¢ rufpokcuaom meau (11)?
OmprT 5. [Tomydyenune nuaTUIOBOTO Hpa.
Marepuainsl: STUIOBBIN CIUPT, CEPHAst KUCI0TAa KOHLIEHTPUPOBaHHAs!.

B cyxoii mpobupke cMemmBaroT 1 MJI 3THJIOBOTO cupTa M | MJI KOHIEHTPUPOBAHHOM CEPHOW KHCIIOTHI.
[IpoGupKy OCTOPOKHO HArpeBalOT Ha TOpPEJKEe O Hayana KUIMEHUS peakMOHHOW MaccChl, 3aT€M TOPEJIKY
yOMPAIOT U K TOPSIYCH CMECH IO CTEHKE MPOOUPKH J00aBIISIOT MUTIETKON 5—10 Kamenb 3TUIOBOTO CIUPTA,
Cpasy ke MOSABIISAETCS 3amax JUITUIOBOTO 3Pupa.

[TpoOupky 3aKpbIBatOT MPOOKOW C TPSIMOM Ta300TBOMHON TPYOKOW C OTTIHYTHIM KOHIIOM, OCTOPOXKHO
HarpeBaroT MPOOUPKY W TOKUTAIOT BBIJCIAIOMUNCS 3(Up Y KOHIIA Ta300TBOAHON TpyOku. HaGmromaror
XapakTep IJIaMEHH.

YpaBHEHHUsI peakuii:
CH3CH20H + H2 SO4 ® CH3CH20SO3H + H20
ATHIICEpHAs KUCIIOTa
CH3CH20SO0O3H + CH3CH20H ® CH3CH2 — O — CH2CH3 + H2S04
JUATUIIOBBIN 2pup
KoHTponbHbIE BOTPOCHI:

1. [Touemy, B OTJIIMYHME OT ITHIOBOTO CIIUPTA, TUATUIIOBBIN 3(Up TOpUT cBeTAIMMCs TuiameHeMm? Hanmmmre
ypaBHEHHE PEAKIIMK TOPEHHs TUITUIIOBOTO 3pupa.

2. [To kakoMy MeXaHHU3MY IPOTEKAIOT peaKInu 00pa30BaHUS TUICEPHON KUCIOTHI M TUATHIOBOTO ddupa’?
OmeiT 6. Tlomydenne 3Tum0BOTO 3(hripa GOPHOIN KUCIOTHI.
Marepuaibl: STUIOBBIA CIIUPT, KOHLIEHTPUPOBAHHASL CEpHAs KUCIIOTa, OOpHAasi KMCIIOTA.
B cyxyto mpobupky momemaioT 1 r OOpHOM KHCIOTHI U MPOKAJIMBAIOT €€ M0 MOJHOr0 00€3BOKHBAHMS
(mpoOupKy IepaT B TOPU30HTATBHOM IOJIOKEHUU U MEPUOAUYECKU BCIO €€ MPOrpeBaloT IJI yAajeHUs
Karenb Bojbl). [locie momHoro pacmiaBieHus] KpUCTAUIOB KUCIOTHI MPOOUPKY OXJIAXKIAIOT U K TBEPAOMY
mnaBy (okcua Oopa (1)) moGaBnsror 2,5 M1 ATHIOBOTO cnupTra W 1 MJI KOHIEHTPUPOBAHHOW CEPHOU
KHUCJIOTHL. B poOupKy BHOCAT 2 — 3 KUMSATHIIBHBIX KaMEITKa, 3aKPBIBAIOT IPOOKOM C MPSMON ra300TBOJHOM
TPYOKOH C OTTSHYTHIM KOHIIOM M OCTOPO’KHO HAarpeBaloT peakIMOHHYIO cMech Ha ropenke. C MOMOIIbIO
JYYUHKU TO/DKUTalOT y KOHIIA Ta300TBOJHON TPYOKHM maphl 3THUIIOBOTO 3¢upa OopHOH kucioTsl. [lnams
MMEeT XapaKTepHOE 3eJIEHOEe OKpaIIMBaHUE.
YpaBHEHUS peaKInii:
t0
2 H3BO3 ® B203 +3 H20
B203 + 6 CH3CH20H ® 2 (CH3CH2-0)3B + 3 H20
ATUJIOBBIN 3(Up OOPHOM KUCTOTHI
KoHTposnbHBIE BOIIPOCHI:
[Touemy >THrIIOBBIN 3(prp OOPHON KUCIOTHI B M30BITKE STUIIOBOTO CITUPTa MOKET 00pa30BaTh KOMILJIEKCHOE
COCMHEHHE, 00J1ajarolee KUCIbIMU cBoiicTBaMu? Hanuiute ypaBHEHHE 3TON pEeaKInu.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



B3aumornpespaiiieHust aMmu10B 1 HUTpUIOB. CBOMCTBAa HUTPUIIOB: KaTaAJIUTUYECKOE TMIPUPOBAHUE,
BOCCTAHOBJIEHUE AJIFOMOTHIPHUIOM JIUTHSI, PEAKLUU C MArHUMOPraHNYECKUMHU COETUHEHUSMU. AMUIUHBI:
[IPUYMHBI ITOBBIIICHHOW OCHOBHOCTH I10 CPABHEHUIO ¢ aMUJIAMU U aMUHAMHM.

Tema 9. I'mapoxkcuxucaorsl (OIK-2)

Jleknus.
I'mppokcukucnorel. Homenknarypa u  knaccudukanus. Anudarndyeckue THAPOKCHKHCIOTHL. OOrmme
METO/bl CHMHTE3a, OCHOBaHHbIC HA CBOMCTBAaX HEMpPEACNbHBIX, T'aJIOT€H-, KETO- U aMHHOKAapOOHOBBIX MU
JTMKapOOHOBBIX KHCJIOT, MHOTOAaTOMHBIX CHHPTOB, TMIPOKCHANBAECTHIOB U THAPOKCHHUTpHUIOB. CHHTE3,
"I-TUOPOKCUKHCIIOT 1o peakiun Pedopmarckoro. IlpuponHbie MCTOYHUKM W BaKHEHIINE MPEICTaBUTENN
TUJIPOKCUKHCIIOT.
I'mukoneBasi, MojouHasi, s0J0YHAs, BUHHAS, JMMOHHAS KHUCJIOTBHL. XHUMHUYECKHE CBOMCTBA. Peakiuu
JETUApaTallil ¥  3aBUCHMOCTh pe3yJbraTa OT B3aUMHOTO DPACHOJIOKEHUS KapOOKCWIBHOM |
ruapokcurpynnsl. IlpeacraBieHue o CTEPEOXUMHHM TUAPOKCUKHCIOT, pPEAKUMU C OoOpalleHHeM H
COXpaHEeHHEM KOH(HTypaluy XupaiabHoro entpa (Banbae

IIpakTH4Yeckoe 3aHATHE.
KapOonoBsle kucnotsl. i3oMepusi, HOMEHKIATypa, CTPOEHHUE, clioco0bl nostydeHus. [IponszBoaHbie
KapOOHOBBIX KHCIIOT. | MIPOKCUKHUCIIOTHI.

JlaGopaTopHbie padoThbI.
1 PacTBOpUMOCTD NpeiesIbHbIX KAPOOHOBBIX KHCJIOT B PA3JIMYHBIX PACTBOPHUTEJISIX.
MarepuaJibl: KHCJI0TbI (MYPaBbHHAs, YKCYCHAsi, MACJAAHAA MJIM M30MAC/IAHAs, CTEAPUHOBAsA WJIH
NMaJbMUTHHOBAS), ITUJIOBbII CIIUPT, O€H30.1.
ITo 0,5 T ka0 M3 KUCJIOT MOMEIIAIOT B OT/IEIbHBIC IPOOUPKHU U T0OABISIOT 110 2 MJT Boabl. CofepKkuMoe
npoOupok B30anThBaOT. Eciim kucnora He pacTBopsiercsd, npoOupky HarpesaroT. Ilocne oxnakaeHus
OTMEYAIOT PaCTBOPUMOCTBH B BOJE B3ATBHIX IJIS ONBITa KUCIOT. OIBIT NOBTOPSAIOT, UCIONb3YSl B Ka4eCTBE
pacTBOpUTENss ATUJIOBBIM crnupT, OeH30i. JlenaroT BBIBOABI O PAaCTBOPUMOCTH KHUCIOT B ITHX
PacTBOPUTEIIAX.
KoHTpoJsbHbIE BONPOCHI:
1. B xakoM pacTBopHUTese M30MacisHas KHCIOTa OyleT JIydllle pacTBOPATHCS: B BOAE WM TUITUIOBOM
adupe? [Nouemy?
2. YTto npou30HIET, €CIIM K CMECH TPYAHOPACTBOPUMOM KUCIOTHI U BOABI 10OABUTH PACTBOP IIEI0UN?
2. CpaBHeHHe CHJIbI KAPOOHOBBIX 1 MUHEPAJIbHBIX KHCJIOT.
MarepuaJsi: 0,1 M pacTBOpbl MypaBbHHOM, YKCYCHOH, MACJISIHON, CTEAPHHOBOH U COJISIHOH KHCJIOT,
YHHBEPCAJbHbIH HHAUKATOP co mKkajaon pH.
Ha nonocky 6ymaru yHHUBEpCalbHOTO MHAMKATOPA HAHOCST 1O KaIule pacTBOPOB OPTaHUYECKHUX U COJSTHOM
KHCJIOT U 10 IIKaJIe ONPEAEIAoT 3HaueHus: pH aTux pacTBopos.
KonTpoabHblii Bonpoc:
1. Pacnonoxure uccienoBaHHble KapOOHOBBIE KUCIOTHI B PsAJ IO BO3pACTAOLIEH CTENEHM KHCIOTHOCTH.
Kak 3aBUCHT cHila KUCIIOT OT COCTaBa U CTPOEHUS UX MOJIEKY?
3. losryyeHue MypaBbUHOM KHUCJIOTHI M €€ CBOMCTBA.
MarepuaJusi: xaopogopm, 10%-Hblii pacTBOp I'MAPOKCHIA HATPHSA, AMMHMAYHBIH PacTBOpP OKCHIA
cepeOpa, MypaBbHHasi KHCJ0TA (WM (opMHAT HATpPHsA), KOHIECHTPHPOBAHHAS CepHasi KHUCJIOTA,
HU3BeCcTKOBasi BoAa, 10%-Hbliil pacTBOP CepHOM KHCJIOTHI, S%-HbIii pACTBOP EPMAHIAHATA KaJIHS.
31. Ilonyyenue mMypagbuHou KUCI0mMbl 2UOPOIU3OM XTI0podopua.

B npobupky HanmuBaror 5-6 kamenb xsopodopma, 106aBistoT 2-3 ma 10%-HoOro pacTBopa THAPOKCHAA
HaTpHsl M 3aKPHIBAIOT NMPOOKOM CO CTEKJISIHHOM TPYOKOM, BBIMONHSIONUICH pOJb OOPAaTHOTO XOJIOAMJIBHUKA.
IIpu BCTpsSIXMBaHUU CMECh B NPOOHMPKE OCTOPOXKHO HArpeBaroT B TeYeHHE 3-4 MHMHYT HE JOBOIASA [0
KuTeHust. XJ10pohopM ruaApoIu3yeTcs ¢ 00pa3oBaHUEM HATPUEBOW COJM MypaBbUHOW KUCIOTHI. Hamummure
ypaBHEHHE PEaKIUU TUAPOIU3a XI0podopma.

3.2. Bszaumoodeticmsue MypagbuHOU KUCIOMbL ¢ _AMMUAYHLIM _DPACMBOPOM _OKCUda cepebpa (peaxyus
«cepebpanH020 3epKanay).




K 2-3 M1 CcBEeXenpUTOTOBICHHOTO aMMHAa4YHOIO pacTBOpa okcuia cepedpa mobasnsior 0,5 mi pactBopa
¢dopmuara HaTpus, NOITYUEHHOTO B onbITe 36.1. [IpobupKy ¢ peakIMOHHON CMEChIO HarpeBaloT Ha BOJISHOU
0ane npu Temmeparype 60-700C B TeueHHe HECKONBKUX MHUHYT. HaOmromaioT BeieeHHE cepedpa B BHIE
3epKaJIbHOTO HajieTa Ha CTEHKaxX MPOOMPKM HIM B BUAE TEMHOro ocajka. Hanummre ypaBHEHHE
COOTBETCTBYIOLLEH PEAKLIUH.

3.3. OkucieHne MypaBbUHOM KMCIIOTHI IEPMAHTaHATOM KaJHsl.

B npoGupky ¢ razooTrBogHON TpyOKOW momemniatoT okojo 0,5 T MypaBbHHON KHCIOTHI WJIM €€ COJH, | M
10%-n0oro pacrBopa cepHOW KHCIOTBI U 2 M 5%-HOro pactBopa IepMmaHraHara kauus. Konery
ra300TBOAHOM TPYOKH MOTPYXKAIOT B MPOOUPKY ¢ 1-2 M1 m3BecTKOBOW BObl. [IpoOupKy ¢ peakmrmoHHON
CMECBI0O OCTOPOKHO HarpeBalOT B IIJJAMEHH TOpeNKH [0 Hayaia KumeHuda. OTMeyaloT H3MEHEHWs,
MIPOMCXOAIINE B TPOOHPKAX.

Ypasunenua peaxyuii:

SHCOOH + 2KMnO4 + 3H2S04 — SHOCOOH + K2S04 + 2MnS0O4 +3H20

HOCOOH — CO21+ H20

Ca(OH)2 + CO2 — CaCO3| + H20

16.4. Pa3znoodicenue MypasbuHou KUCI0mbl NPU HASPEEAHUU C KOHYEHMPUPOBAHHOU CEPHOU KUCTIOMOU
(6vinonnsemes nod msaeou!).

B cyxyto nmpoGupky momerniator 1 Ma MmypaBbHHONW KHCIOTHI (1 T ee comn) 1 1 MJI KOHIIEHTPUPOBAHHON
CEepHOM KHCIOTHL. [IpoOMpPKY 3aKphIBarOT MPOOKOH C Ta300TBOAHOW TPYOKOW, OCTOPOXKHO HArpeBaroT.
MypaBbpuHasi KHCIIOTa pasyiaraeTcs ¢ obpazoBanueMm okcuma yriepona (II) m Boger. Oxcun yrmepona (I1)
MOJKUTAIOT Y OTBEPCTHS Ta300TBOAHON TPYOKH, OTMEUAlOT XapakTep IiamMeHd. [lo OkoHUaHUU OmbITa
MPOOUPKY C PEaKIHMOHHOM CMECBhI0 OXJIaXJaloT, YTOObl MPEKPaTUTh BbIAEICHHE SAOBUTOTO OKCHIA
yriepoaa (II).

Ypasuenue peaxkyuu:

HCOOH — H20 + CO?

KonTtponbHbie BOPOCHI:

1. Tloyemy MypaBbUHYIO KHCIOTY MOXKHO OOHapyXHTh C MOMOUIbIO PEaKIHU «CEPeOPSHOro 3epKana»?
Byner nu ykcycHasi KUCIIOTa 1aBaTh 3Ty PEAKIUIO?

2. Kak MO>XHO OOBSICHUTD JIETKOCTh PA3JIOKCHHSI MyPaBBHHOW KUCJIOTHI B IPUCYTCTBUU CEPHOM KHUCIOTHI?
4. CBOMCTBA YKCYCHOM KHCJIOTHI U ee COJIei.

MarepuaJjibl: JeasiHasg yKCycHasi KHC10Ta, 10%-Hb1ii pacTBOp kapOoHaTa HATpPUs, MeTALJIMYeCKHI
maraui, okcug meau (II), 20%-ub1ii pacTBop anerara HaTpus, 3%-HbIH PACTBOP XJIOPHAA KeJie3a
(I1I), 2%-nb1ii pacTBOp keiT0ii KpoBsiHoii cosin K4[Fe(CN)6].

4.1. BzaumopneiicTBHe YKCYCHOH KHCJIOTHI ¢ KApOOHATOM HATPHSI.

K 1-2 mn 10%-ro pactBopa kapOboHaTa HATpHs MPUIMBAIOT | MIT JIEASHOM YKCYCHOM KHCIOTBI. OTMEYaroT
HaOJIF0IaeMoe SIBJICHYE.

Ypasunenua peaxyuii:

2CH3 — COOH + Na2CO0O3 — 2CH3 — COONa + H2CO3
H2CO3 — CO21 + H20

4.2. Bzaumooeticmsue YKCYCHOU KUCTIOMbL C MACHUEM.

K 2 mn ykcycHoit kuciotel B mpoOupke mobapistor 0,1-0,2 T Meramnudeckoro marnus. IIpoOupky
3aKpBIBAIOT TMPOOKON € Ta300TBOJHON TPYOKOW C OTTSHYTBHIM  KOHIIOM. Yepe3 HEKOTOpoe Bpems
BBIICTISOLIUIICS a3 MOJKUTAIOT.

Ypaenenus peaxyuii:
CH3 - COOH + Mg — (CH3 - COO)2 Mg + H2 1
areTar MarHus
2H2 + 02 — 2 H20
4.3. BzaumoneiicTBue yKCycHOM KucaoThl ¢ okcuaom meau (II).

B npo6upky nomemator 0,1-0,2 r okcuna meau (II), mpunmBaroT 2 M1 YKCYCHOM KHCIIOTBI U OCTOPOXKHO
HArpeBaroT B TUNIAMEHH Topenki. OTMEYaroT, KaKk U3MEHSETCS IIBET PacTBOpA.

Ypaenenue peakyuu:
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2 CH3 — COOH + CuO — (CH3 - CO0)2 Cu + H20
anerat meau (1)
4.4. Obpaszosarnue u 2uoporus ayemama dxcenesa (111).

B npoGupky HanuBarot 3 - 4 xaru 20%-Horo pacTBopa anerara HaTpus U J00aBISIOT CTOJIBKO ke 3%-HOoro
pactBopa xyopuna sxenesa (III). JKentoBaro-kpacHoe oOKpamMBaHHE pacTBOpa HAOMIOMAETCS BCICACTBHE
oOpa3oBaHMsI PACTBOPUMOW KOMIUIEKCHOHW COJM — XJIOpUJAa OCHOBHOTO Tekcaarerara xenesa (III)
[Fe3(OH)2(CH3COO0)6]+Cl—, kortopas o0pa3yeTcs MpU YaCTHYHOM ruapoiuse amerara kenesa (III).
Amnerar xeine3a (I1I) monyuaercs mo peakuuu:

3CH3COONa + FeCl3—(CH3COO)3Fe + 3NaCl

anerar xene3a (III)

PactBOp B mpoOMpKe HarpeBarOT 1O KHUIIEHUS M KHUIATAT B Te€UeHHe 1-2 MMHYT, IPU 3TOM BbIAEISIETCA

KPaCHO-KOPHUYHEBBIN XJIOMbEBUIHBIN OCAJIOK:

(CH3 - COO0)3 Fe + H20 — Fe(CH3COO)20H| + CH3COOH

HarpeBaHue mpekpaaioT, Jal0T XKHUJIKOCTH OTCTOSATHCS W OCTOPOXKHO INEPETHBAIOT B JPYIYIO MPOOHUPKY
HEMHOTO TPO3pPauyHOro pacTBopa (TMepenuBaTh HAJA0 HE B3MYyuYMBas OCaJKa, JIydlle OTOOparb pacTBOp
nunetkoii). K atoMy pacTBopy 100aBIISIIOT HECKOIBKO Kareb pacTBOPA KEITONH KPOBSHOW COJM — PEaKTHUBa
Ha MOHBI TPEXBAJICHTHOTO kene3a. Habmonaror 3a pe3yasTaToM peakiyu.

KonTpoabHble BOpochI:

1. Kakoii BBIBOJ MOXHO CJieJlaThb O KHUCJOTHBIX CBOMCTBAX YKCYCHOM M YrojibHOM KucCJIOT? byaer nm
YKCyCHasl KUCJIOTa B3aMMO/IEHCTBOBATh C paCTBOPAMHU CyJb(daTa HaTpHs U XJIOpHUaa HaTpus?

2. Kakyro okpacky MMeeT BOAHBIN pacTBOp alerara Meau?

3. OGpa3oBaHre OCHOBHOM coiu (ABy3aMelieHHoro arerara xenesa (I11)) uacto ucrnons3yroT A yaaneHus
U3 pacTBOpa TPEXBAJICHTHOIO jKeile3a. AHAJIOTMYHYIO peakuuio ¢ xjopuaom xenesa (III) maror connm
MYypPaBbHHOM U MPOIMOHOBOMN KUCJIOT, HAMUIIUTE COOTBETCTBYIOIINE YPABHEHUS.

5. Boicuiue ;xMpHbIE KMCJIOTHI H UX CBOMCTBA.

MarepuaJbl: MbLIO (CTPYKKH), CIIMPTOBOH pacTBOp MbLIA, 10%-HbIH pacTBOpP CEPHOM KHCJOTHI,

5%-Hb1ii pacTBOp XJopuAa Kajabuusi, S%-HbI pacTBOp amerara CBHHIA, 5%-HbI pacTBOp

cyiabpara meau (II), S%-nbIil pacTBOp rugpokcuaa HaTpus, 10%-HbIil pacTBOp CONSAHON KHCJIOTHI,

1%-Hb1ii cIMPTOBOM pacTBOP (peHoITaIenHA, TUITHIOBBI 3¢ up, 6eH30.1, CTeapHuH.

3.1. Beidenenue iHcupHulx KUCIOM U3 MbLIA.

B crakane pactBopsitoT 1 T MBUIBHOU CTPYXKH B 10 MJI IUCTHIITUPOBAaHHOW BOJbI. B mpoOupky HaimMBaroT
2-3 MJI ITOJTy4YE€HHOTO BOJHOTO pacTBOpa MbuIa U 100aBisoT 2-3 mi 10%-HOro pacTBOpa CEpHON KUCIOTHI.
Habmionaior moMmyTHEHHE pacTBOpa K3-3a BbIMAJIEHUS HEPACTBOPUMBIX B BOJE BBICIIHUX XHUPHBIX KHUCIOT.
[IpoGupky HarpeBaroT MOYTH 10 KUMEeHHs. PacrniaBuBLInecs >KUPHbIE KUCIOTHI BCIUIBIBAIOT B BHJIE CJOA,
3aTBEP/IEBAIOIETO MPU OXJIAKACHUU.

Ypasnenue peaxyuu:
C17H35COONa + H2SO4 — C17H35COOH| + NaH SO4
5.2. Tuoponus Hampuesvlx conell 8blCULUX HCUDHBIX KUCIIONM.

B cyxyro mnpobupky HamuBaroT 1-2 MII COUPTOBOTO pacTBOpa MbUIA U J00aBISIIOT 2 Karum 1%-To
CIMPTOBOTO pacTBopa ¢eHondransenHa. 3ateM B NPOOMPKY NPWIMBAIOT IJUCTUWLIMPOBAHHYIO BOAY,
HaOMI01a0T 00pa30BaHNE MAIMHOBOM OKPACKH MHAMKATOPA.

Ypasnenue peaxkyuu:

C17H35COONa + H20 « C17H35COOH + Na OH

5.3. [TonydeHune HEpaCTBOPUMBIX COJIEM BBICIIUX KUPHBIX KUCIIOT.

B Tpu npoGupku HanmuBaroT 1o 1-2 M1 pacTBOpa MbLIa, IPUTOTOBICHHOTO B omnbiTe 38.1. 3areM B mepByIo
npoOupKy npuianBaioT 1 M 5%-HOro pactBopa XJopHaa Kaublius, BO BTopyio — 1 mi 5%-Horo pactBopa
arierara CBUHIIA, B TpeThio — 1 mut 5%-Horo pactBopa cynbdara meau(Il).

B mepBoit mpoOupke BbIACISAETCS OCNBI 0CaTOK HEPACTBOPUMBIX B BOJE KaJbIIMEBBIX COJIEH BBICIIUX
KUPHBIX KUCITOT (KaJIbIIMEBOE MBILJIO):

2 C17H35COONa + CaCl2 — (C17H35C0O0)2Ca + NaCl

CTCapar KaJblus
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B npoOupky c¢ kampuueBsiM MbuloM TpubOaBisitor 1| mu 10 %- HOro pactBopa  COJSHOM KHCIIOTHI.
HabGmronarot pacTBOpeHHEe ocaika M BCIUIBIBAHHUE )KUPHBIX BBICIINX KUCIIOT:

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

cTeapar CBHHIIA

Bo Bropyto mpobupky mpobGammsror 1mim 10%-HOTOo pacTBOpa CONSIHOW KHCJIOTBI, CBHUHIIOBOE MBLIO
pacTBopsieTCS:

(CH3COO)2Pb + 2HC1—2C17H35COOH + PbCI2
B tpetbeii mpobupke HaOMIONAIOT BBITIAIECHNE TOITYOOBATO-3€JICHOTO 0CaIKa METHOTO MbLJIa:

2C17H35COONa+CuS04—(C17H35CO0)2Cu|+ Na2S04

cTeapar Menu
MenHOEe MBUTO pa3iUBaIOT B JiBe MpoOupku. OJIHY W3 HUX HArpeBaloT JIO Havaja KUIeHus. MeIHOoe MBLIO
pacIuIaBisieTCsl M BCIUIBIBACT B BHJIC H3YMPYIHO-3€JICHOTO KojbIla. ECiiM B pacTBOpe COAEPKHUTCS M30BITOK
HATPHUEBOTO MbLJIA, TO 3CJICHOTO KOJbIIAa HE TMOJy4daeTcs. B 3ToM ciydae ciemyer JT0OaBHTH €Illle HEMHOTO
5%-ro pactBopa cyibdara meau (1) u cHoBa HarpeTh CMeCh 10 KUTICHUSI.
Bo BTOpyI0 IIpOOHMpPKY ¢ MEAHBIM MBIJIOM J00ABJISIOT HECKOJBKO Kalleldb OCH30J1a M IMOJYYCHHYI0 CMECh
BCTPSXHMBAIOT, 107 MOBEPXHOCTHIO BOJHOTO CJIOS 00Opa3yeTcsl M3yMPYAHO-3€JCHOE KOJBIIO OCH30JBbHOTO
pacTBopa MEJHOTO MBLIA.
18.4. Kucrnommuvie ceoucmea 8blCUUX HCUPHBIX KUCTIOM.

Hemnoro creapuna (0,1r) pacTBOpSIOT P KOMHATHON TeMIIEpaType B AMATUIOBOM 3PHUpE U J00aBISIOT
HECKOJIbKO Karellb CIIMPTOBOTO pacTBopa ¢eHondTaaerHa, 3aTeM Mo KarisiM NpUiInBatoT 5%-HbIH pacTBOp
ruapokcuaa Hatpus. HaOmomaroT nosBieHue MaJTHHOBOW OKPACKH, KOTOpasi MPH BCTPSIXMBAHUH UCUE3ALT.

Ypasnenue peaxyuu:

C17H35COOH + NaOH—C17H35COONa + H20

KonTpoabHble BOpochI:

1. Kakue BpIcInE TipeiebHbIC KApOOHOBBIE KUCIOTHI BXOMIAT B COCTAB MbLjia?

2. IloueMy cMpPTOBOM pacTBOP MbLIa HE OKpamMBaeT GeHondranenH (cunupToBoii pactBop)? Ilouemy npu
100aBICHUH BOJIBI TIOSIBIISIETCS. MAJTMHOBAs OKpacka?

3. [Touemy 1ipu CTUpPKE B )KECTKOW BOJIE PACXOAYETCS MHOTO MbLiia?
4. CpaBHUTE PaCTBOPUMOCTH MbIJIa B BOJIC U B OPTaHUUYECKUX PACTBOPHUTEIAX (OeH3071, 2up).

5. Byner nu cBHHIIOBOE MBUIO pacTBOPSATHCS B yKcycHoW kuciore? [louemy? Kak oTHecyTcs K IEHCTBUIO
YKCYCHOM KHUCIJIOTBI KaJIbIIIEBOE U METHOE Mbla?
6. Uto npencrasnser cob60i cTeapuH M0 XUMUYECKOMY COCTaBYy?
7. PearupyroT M BBICHIME KapOOHOBBIC KHCIOTBHI C pacTBopaMu Imenodei? Kakoidl OmbIT MOXET 3TO
MTOATBEPAUTH?
8. Kakoe 3nauenue pH-cpenpl uMeeT BOJHBINA pacTBOP MbLIa?
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. MosnoyHasi KUCJIOTa pearupyer c:
a) 9TaHOJIOM; O) COJNISTHOM KHMCIIOTOM; B) YKCYCHBIM aHTHIPHIIOM; T) IPOMUOHOBOM KUCIIOTOM.

2.. 3anmcarb peakuMH, C TMOMOIIBI KOTOPBIX MOKHO TMOJYYHTb MOJOYHYI KHCJIOTY U3
HEOPraHN4YeCKHUX pearcHToB.

Tema 10. Aabaernao- u keroHokuca0TsI (OIIK-2)
Jlexknus.

Howmenknarypa u knaccudukamms. Ilpocreiimme a-aJIbIETUN0- U B- KETOKUCIOTHL. X momyuyeHue us3
KETOHOB, KapOOHOBBIX KHCJIOT M UX MPOU3BOAHBIX. IIpeacTaBienue o CBOHCTBAX.
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a- ANbAETHIO- U B-KETOHOKHUCIIOTHI, crieruduka ux cBoicTB. [lomyueHne cIoXHBIX 3(UPOB MO peakluu
Knsitzena. AuertoykcycHsiii a¢up, ero C-H- KHCIOTHOCTh M TayTOMepHs, 0Opa30BaHHE METAJUTMYECKUX
MPOM3BOJHBIX, WX CTPOCHHE, JABOHCTBEHHAs PEAKIIMOHHAS CIIOCOOHOCTh M HUCIOJIb30BAaHHE B CHHTE3E
KETOHOB U KapOOHOBBIX KHCIIOT.

IIpakTH4Yeckoe 3aHATHE.
Penrenue 3amau
I. Cmech yKCyCHOr0 M MpPOMHOHOBOIrO anpiaeruaa wmaccoil 1,17 T MOJHOCTBIO OKUCIWIM J0O
COOTBETCTBYIOIIMX KUCIOT THapokcuoM Meau(ll), koTopelid ObUT MOMyUYeH B pe3yibTare B3auMOJCHCTBUS
Mexay 16%-ubvm pactBopoMm cynbgara menu(Il) maccoit 50 r u 10%-HbIM pacTBOPOM THAPOKCHAA HATPHS
Maccoii 80 . Onpenennure MacCoBBIE 10JIU AJbJIETHI0B B UCXOAHON CMECH.
2. VkcycHbli anmpaerua Maccoi 1,32 r oOpaboramu 5-%-HBIM pacTBOpoM Ouxpomara Kajius B
CEPHOKUCIIOTHOM cpezie Maccoil 117,6 . Onpenenute MaccoByro 10110 OMXpomara Kajusl B pacTBOpE Mocie
OKOHYaHHUS peaKLUu.
3. MaccoBas fon1s yriiepoaa B IpeaesibHOM anbAeruaocnupte paBHa 62,07%. YcraHoBUTE MOJEKYJISIPHYIO
bopMyiy anbAeruI0Cnupra.

JlaGopaTopHbie padoThbI.
1. ITony4eHue cJI0KHBIX 3(PHPOB KAPOOHOBBIX KHUCJIOT.
Marepuajibl: 3TWIOBBIH  CHHUPT, M30aMUJIOBbIA  CHHPT, JieAAHAsA YKCYCHasl  KHCJIOTA,
KOHLICHTPHPOBAHHAS CePHasi KMCJI0TA, HACBILEHHBII PAaCTBOP XJI0PH/AAa HATPHA.
19.1. [lonyuenue amunayemama.

B onHy npobupky (CyXyr0) HaaUBaIOT 2 MJI 3TUJIOBOTO CIHPTA, 2 MJI JISASTHON YKCYCHOW KHCIIOTHI M 2 Karuid
KOHIIEHTPUPOBAHHOM CEpHON KHUCIOTHL. B Apyryio cyXyio npoOHpKy HAIUBArOT 2 MJI 3THIJIOBOTO CIIMPTA H
2 MII JesHOW YKCYCHOM KHCHOTHI. [IpoOMpKM BCTPSIXMBAIOT JJIsl EPEMEIINBAHMS COACPIKAIINXCA B HUX
PEaKIMOHHBIX CMECeH, 3aKPhIBAIOT MPOOKaMH ¢ 0OpaTHBIMHU XOJIOAWIBHUKAMU M HarpeBatoT 8-10 MUHYT Ha
BOJsHON OaHe mpu Temmeparype 65-70 0C, 3ateM OXJaXJarOT 0 KOMHATHOH Temmeparypsl. B o6e
npobupke 100aBIAIOT 1O 3-4 MJI HACBHIIEHHOTO PacTBOpa XJIOPUAA HATpUs (BBICANIMBAaHUE). DTHIIALETAT
BCIUTBIBAET B BUE OCCIIBETHOM KUIKOCTU C MPUATHBIM 3amaxoM. OTMEUaroT, B KaKOi MPOOHpKe CIIOKHBIN
aup obpazoBasics B OOIBIIEM KOTUIECTBE.

Ypaenenue peakyuu nonyuenus smunauemama:

H2S04 xouu.
CH3-COOH + CH3-CH20H CH3-CO-CH3-CH3 + H20
1.2. [lonyuenue uzoamunayemama (2pyulesou 3CCeHyuU).

B cyxoii npobupke cMEImnBaIOT 2 MJI H30aMHUJIOBOTO CIIUPTA, 2 MJI JIEASHON YKCYCHOM KUCIIOTHI M 2 Karlju
KOHIIEHTPUPOBAHHOM cepHOM KUCIOThL. [IpoOupKy 3akphiBaloT MpOOKON C OOpaTHBIM XOJOAMIBLHHUKOM U
HarpeBaloT Ha KuMsield BoAsHON O6aHe §-10 MUHYT, HOCTE Yero OXJaKIaroT U BBUIMBAIOT PEAaKLUHMOHHYIO
CMECh B APYTYI0 MPOOUPKY ¢ 3 - 4 M XOJIOIHOW BOAbl. M30amuiialieTar BCIUIbIBAaET; 00palaroT BHUMaHUE
Ha €ro 3armax (HIXaTb OCTOPOXKHO, T.K. U30aMUJIALIETAT Pa3IpaskaeT AbIXaTeIIbHbIE ITyTH).

KonTpoabHbIie BOpochI:

1. B oguHakoBBIX JIM KOJIMYECTBaX, oOOpasyeTcs sTuianerar B AByx npobupkax? [louemy? Hamummure
MEXaHU3M peakluu 00pa30BaHus dTHIIALETAaTa B IPUCYTCTBUU CEPHOM KUCIIOTHI.

2. Tloyemy nobGaBineHre W30BITKA KOHIGHTPUPOBAHHOM CEPHOM KHCIOTHI 3aTPYAHSIET PEaAKIUIO
sTepuduKanmumn?

3. Kakoii 3amax umeeT nzoammianerar? Hanummure ypaBHeHHe peakuuu 00pa3oBaHMs M30aMHIIalleTaTa 13
M30aMHUJIOBOTO CIIUPTA U YKCYCHOW KHCIIOTHI B IPUCYTCTBUU CEPHOM KUCIIOTHI.

4. KakoBa pacTBOpUMOCTb dTUJIAllETaTa M M30aMuIaleTara B Boje?

5. Kakoii npoliecc Ha3bIBaIOT BbICATIMBAHUEM?

6. [Touemy sTUNaLIeTaT U U30aMUJIALIETAT BCILIBIBAIOT HA TOBEPXHOCTH BOJIBI?

2. I'mapoJsn3 3Tnanerara.

Marepuajsbi: dtuiaanerar, 20%-Hblii pacTBop cepHoOil KHUCJIOTBHI, 30%-HbIi pacTBOp IUAPOKCHIA
HATpHS.
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B nBe mpoOupku HamuBaroT mo 2 mul sTHianerata. B ogny no6asmsror 1 mur 20%-ro pactBopa cepHOM
KHUCIOTHI, B Apyryio- 1mia 30%-ro pactBopa ruapokcuia Hatpusi. [IpoOMpky 3aKkpbIBalOT MPOOKamMH C
OOpaTHBIMH XOJOAMJIBHMKAMU M HarpeBaioT B TedeHuun 10 muHYyT Ha BojsgHOM Oane (70-750C)
NEPUOANYECKH BCTpsAXMBas M [EPEMEIUIMBAHUS PEAKUUOHHON cmecu. CpaBHMBAIOT, HACKOJIBKO
YMEHBIIUJICS 00bEM ITHIIAIETATa B KAKIOU POOHpPKe.

KonTpoabHble BOpochI:

1. B kakoii cpeme (KHCIIONW WJIM TICIIOYHOM) THUAPOJIW3 JTHIIANETaTa TMpoTekaer Owictpee? Yem 3TO
oObsicHsIeTCS?

2. llouemy BO BpeMsi peakUMd TUAPOIU3Aa OSTUIALlETaTa PEaKUMOHHYIO CMECh CIEIYeT XOpOILIOo
nepeMenmBaTh?

3. IlpuBeauTe MEXaHU3MBbI THAPOIN3A THIIALIETATa B KUCTION U IIEJIOYHON cpeaax.

3. CpoiicTBa XJIOPAHTHAPHAOB U AHTHAPHI0B KAPOOHOBBIX KHCJIOT.

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

3.1. ludponus ayemunxiopuoa ( 8bINOIHAEMCA OO MA20U!).

B npoOupky HanmmBaroT 1 MJI XOJOZHOW MUCTHUIUIMPOBAHHON BOIBI M C MOMOIIBIO MUIMETKH OCTOPOXKHO
no0aBisaroT 3-4 karu anetwixiopuna. [IpoOupky 3akpbIBaloT MPOOKOH ¢ OOpaTHBIM XOJOIUILHUKOM H
SHEPTrUYHO BCTPSXMBAIOT, HAONIONAIOT MCUE3HOBEHHE Kaleidb aleTWIXJIOpPHUIAa U pa3orpeBaHUE CMECH.
[TaxHy1IyI0 YKCYCHON KHUCJIOTOM KHAKOCTh B MPOOMPKE OXJIKIAIOT U JACIST Ha 1Be yacTu. K omHOM yactu
no0aBisitoT 1-2 Karum pacTBopa HHUTpara cepedpa M OTMEYaroT MPOUCXOAAIUe n3MeHeHus. Jlpyryto 4acTb
KHUJKOCTH HEUTPaIM3YIOT pa30aBiICHHBIM PAaCTBOPOM THIPOKCHIA HATpUs MO JaKMycy U Jo0aBisior |
ka0 pactBopa xiyopuna skeneza (III). PactBop okpammBaeTcs B KpacHBIM IIBET; NMPU HArpEeBaHUU
BBIJIETISIETCS 0CA/IOK, M paCTBOP OOECIBEUUBAETCSA, YTO XapaKTEPHO ISl COJIeH YKCYCHOU KUCIIOTHI.

Ypasunenua peaxyuii:
0]

CH3—C + HOH — CH3COOH + HCl
Cl

AgNO3 + HCl — AgCl| + HNO3
Hanmummre ypaBHEHHs peakluii, IPOTEKAIONIMX IpU JOOABICHUH K MPOIYKTaM THAPOIN3a alleTHIXJIOpUAA
pacTBoOpa IIEI04H, a 3aTeEM pacTBopa xjiopuaa xenesa (I11).

3.2. Bzaumooeticmeaue yKCYCHO20 aneuopuod ¢ 80001.

B npobupky HanuBaroT 2 mut Boabl U 1 M ykcycHOTO aHTuapuaa. CMech B30QITHIBAIOT; Ye€pe3 HEKOTOPOE
BpeMsI OHA paccCllauBaeTCs, MPU YeM YKCYCHBIM aHTHIPHUI 00pasyeT HWKHUU cioi (mouemy?). ITpoOupky
3aKpBIBAIOT MPOOKON € OOpaTHBIM XOJOJWJIBHMKOM M OCTOPOXKHO HAarpeBaloT B IJIaMEHH Tropenku. B
pe3yiabTaTe TuApoin3a YKCYCHOTO aHTHAPUAAa CMECh CTAaHOBUTCS] OHOPOAHOM.

YpaBHeHHe peakluu:

0]
CH3—C
O + H20 — 2CH3COOH
CH3—C
O

3.3. B3aumoneiicTBHE YKCYCHOTO aHTHIPU/IAa C TUAPOKCUIOM HATPHSL.

B npoGupky nanusatot 0,5 mn ykcycHoro anruapuaa u 1 ma 1%-Horo pactBopa ruapokcuaa Harpus. [Ipu
BCTPAXUBAHUU 00pazyeTcsi OAHOPOIHBIN pacTBOp (TIouemMy?).

Hanumure ypaBHEHUE peakiyy.

3.4. Ayunupoeanue 5mun06020 cnupma YKCYCHbIM aHSUOPUOOM.
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B npoGupke cMemmBaioT 2 MII 3THJIOBOTO chupTa M 1 M ykcycHoro aHruapuaa. [IpoOupky 3akpbIBaroT
poOKoil ¢ 0OpaTHBIM XOJOAMIBHUKOM M HAarpeBaroT B TEUEHUE HECKOJBKUX MHHYT Ha BOJASHOM OaHe mpu
temneparype 70-750C. Ilocne oxnaxaeHus B MPOOUPKY A00aBISIOT 1-2 MJI BOABI M HEHTpaNIM3yIOT
pacTBop TuApokapOoHaroM Harpus. llosBisercs 3amax STHiIANeTaTa, U Ha MOBEPXHOCTHU PacTBOpa
o0pasyercs ero CIoi.

Ypasunenua peaxyuii:
Q)
CH3—C t0 O
O+ CH3—CH2—OH — CH3—C—0—C2HS + CH3COOH
CH3—C
O

CH3COOH + NaHCO3 — CH3COONa + CO21 + H20
KonTpoabHbIie BOpockl:
1. ITo kakoMy MeXaHU3MY MPOTEKAET peakius ruapoausa anerunxiopuaa? [Ipuseaure ero cxemy.

2. PaccMoTpuTe MEXaHM3MBbl pEaKIMi B3aMMOAEWCTBUSA YKCYCHOTO aHTHAPHUIA C BOJOM U ILEIOYbIO.
[Touemy peakuus co LIENOYBIO IPOTEKAET Jierye?

3. B peakuuu anuiMpoBaHus 3TUIOBOIO CIIUPTA YKCYCHBIM aHTUAPUJ MPOSBISAET MEHBIIYIO PEAKLIUMOHHYIO
cocoOHOCTh, YeM ameTwixiopui. Kak 3To MOXHO 0O0bACHUTH? PaccMOTpuUTe MEXaHHU3MBI PEeaKIUH
alWJIMPOBAHUS ITaHOJAa YKCYCHBIM aHTUAPUIOM U auleTUiIxjaopuaoM (SN).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
[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.

Homenknarypa u  kimaccudukanusi, XapakT€pHble  XUMHUYECKHE  CBOWCTBA.  MoHOcaxapupl.
Crepeonsomepusi. Kondurypaunonnsie psipl. Konbuaro-nienHast TayToMepusi, MyTapOTaLHsL.

Peaknuu, wucnonb3dyeMble Ul BBIICHEHUS CTPYKTYPHBIX M CTEPEOXMMUYECKUX  XapaKTEPUCTHK
MOHOCAXapuJOB: OKHCICHHE M BOCCTAHOBJICHHE, AalMJIMPOBAHUE, AJKWIMPOBaHHE, OOpa3oBaHUE
(beHunTUaPa30oHOB U 03a30HOB, MEPEXO/IbI OT HU3IIMX MOHOCAXAapUI0B K BBICIIMM U 0OpaTHO.

- 1 nonucaxapubl, MPEICTAaBICHUE O HAX0KIEHUH YITIEBOJOB B IIPUPOJIE U MY TAX UX MCIIOJIB30BAHNUS.
IIpakTH4eckoe 3aHATHE.
Penrenue 3amau.

1. B pe3yabraTe MOJIOYHOKHUCIIOTO OpOXKEHHUs 75 T TIIOKO3BI C BEIX0AOM 60% MOTYYHIN MOJIOYHYIO KUCIIOTY,
Macca KOTOpOoil paBHa I. (3anumuTe 4uciio ¢ TOYHOCTHIO JI0 LIEJIBIX.)

2. K 180 r 40%-nHoro0 pacTtBopa moko3sl qo6aBuinu 20 r miroko3sl. MaccoBast 051 TIIFOKO3bI B TIOTYYEHHOM
pacTBoOpe paBHA %. (3anuIunTe YUCIo ¢ TOYHOCTHIO J0 LENbIX. )

3. Macca caxapa, KoTopy!o cienyet pactBopuTh B 300 mu1 Bozib! Aiisl osryueHus 25%-HOro pacTBopa, paBHa
I. (3anuIuTe YUCao ¢ TOYHOCTHIO JI0 LIEJIbIX. )

JlaboparopHbie padoThbI.
AJBLIEru10- 1 KeTOHO-KHCJIO0TEI YIVIEBOAbI.
Omnpit 1. ITosryyeHHe YKCYCHOTO aJibJAernia OKUCJACHHEM 3TAHOJIa JTMXPOMATOM KaJIus.
MarepuaJjibl: AUXPOMAT KAJIMS, ITHI0BBIA cIUPT, 10%-HbIi pacTBOP CEPHOIl KMCJIOTHI.
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B npoGupky ¢ oTBoHOM TpyOKOii BebmatoT 0,5 T nuxpomara kanusi, npuwimsaioT 2 mi 10%-Horo pactBopa
CEpHOW KHUCJIOTHI U TOCTENEHHO MpPU BCTPSXMBAHUHU NOOABIAIOT 2 MJI 3THIIOBOro crnupra. Habmomaercs
pasorpeBaHMe M H3MEHEHHE OKpacku cMecu. I[IpoOupKy 3akpemisioT B JIallke IITaTHBA, KOHEI]
ra300TBOJHON TPYOKH OIMYCKAIOT MOYTH JI0 JHA B MPOOHPKY- HIPUEMHHK C 2 MJI TUCTUIUTUPOBAHHOM BOJIBI.
[TpueMHHK MIpeBapUTEILHO TOMEIIAIOT B CTAKAHYMK CO CMECBIO BOABI U Jibaa. [IpoOupKy ¢ peakrmoHHOM’
CMECBIO OCTOPO’KHO HAarpeBal0T Ha IUIAMEHHM TOPEJIKM U OTIOHSIOT JIETY4HE€ HPOAYKTHI B TEUEHHE
HECKOJIBKMX MHUHYT (00BEM >KHIKOCTH B MPOOUpPKE-IPUEMHUKE YBEIMUYUBAETCS MOYTH BABOe). OTroH B
IIPUEMHHMKE MMEET 3alax yKCYCHOIO aJbJErHja, €ro MCIOJIb3YIOT B MOcieAyrommx oneltax. Hanumure
YPaBHEHHE PEaKLIMU OKHCIEHUS 3TAaHOJIAa JUXPOMATOM KaJlMsl B KMCIIOH cpefie.

KoHTpoJsbHbIE BONPOCHI:
1. [Touemy 0OpazyroIHiics YKCYCHBIHN albIeTu]] COOMPAIOT B XOPOIIIO OXJIAXKIaeMbIi MPUEMHUK?
2. Kak uaMeHsieTcst okpacka peakiiMOHHOM CMECH B XOJI€ OMbITa?

3. Kakue moOouyHbIe MPOIYKTHI OKHMCICHUS 3TAaHOJIAa MOTYT CONIEpKarbesi B MpoOupke-npuemMauke? Kakoi
3arax UMeeT OCHOBHOM MPOIYKT PEAKIIMU - YKCYCHBIN aJIbAerun?

OnpiT 2. Peaknnu OKNCJIEHUS AJbIETHI0B.

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

2.1. Oxucienue anv0e2udos aMMUAYHbIM PACMBOPOM OKCUdA cepebpa (peakyus «cepedpano2o 3epKaiay).

[IpeaBapuTenbHO TOTOBAT aMMHAYHBIN PacTBOP OKcHia cepedpa, 100aBiss K 4-5 MJI pacTBOpa HUTpATa
cepeOpa pacTBOp aMMHaKa 10 KaruisiM JJ0 paCTBOPEHHsI IEPBOHAYAIBEHO 00pa3yIoLIerocs 0caika:
AgNO3 + NH3 + H20 — AgOH + NH4NO3
2AgOH — Ag20] + H20
Ag20 + 4NH40H — 2[Ag(NH3)2]OH + 3H20

AMMMAYHBIHA PacTBOP OKCcHAA cepedpa

K ammuauHomy pacTtBopy okcuga cepebOpa mNpuOaBISIOT HECKOIbKO Kamesib 5%-HOro pacTBopa
dbopmanpreruaa. [IpoOupky momorpeBaroT Ha BoAsHOW OaHe ¢ Temmepatypoit Boabl 70-800C u Habm0Oma0T
BBITIAJICHUE METAJUNIMYECKOTO cepedpa B BHJE UEPHOTO OCaJKa WIM OJecTAIIero Haiera («cepeOpsHOoro
3epKajia») Ha CTEHKaX MPOOUPKH.
Ypasnenue peaxkyuu:
H—CHO + 2[Ag(NH3)2]OH + 3H20 — H-COOH + 2Ag| + 4NH40OH
Uro0bl MOTYyYuTh OCaOK cepedpa B BUJE 3€PKAJIBHOIO CJIOS Ha CTEHKaX MPOOUPKH, Mepes MPOBEIECHUEM
OMbITa CIEAYeT BBIMBITH MPOOUPKY TOPSYUM PpACTBOPOM  IIEJNOYM (OCTOPOXKHO!) M CHOJOCHYTH
JTUCTUWIITMPOBAHHOW BOJIOM.

Ilo onMcaHHON BbIIIE METOAMKE MPOBEANUTE ONBIT C PACTBOPOM allETAJIbJIEIH/IA, [TOJyYEHHBIM paHee (OIBIT
26). Ecnu peakius OyzeT mpoTekaTh MEUIEHHO, 100aBbTe B peakUMOHHYIO cMech 2-3 kamm 10%-Horo
pacTBopa 1menoun. Hanumure ypaBHEHHE PEaKIMU «CepeOPSTHOTO 3epKaiay Ui alleTalbAerHIa.

2.2. Oxucnenue anvoe2udos cuopokcudom meou (Il).

K 1mxa 5%-noro pactBopa gopmanbaeruia B npodupke npuausaior 1 mi 10%-Horo pactBopa ruipokcuaa
HaTpHsl, a 3aTeM IMPU BCTPSIXUBAHMU IO KarusiM J1o0aBisiorT 2%-Hbl pacTtBop cynbdara meau (II) mo
nosiBiieHuss ocagka ruapokcuaa meau (II). IlomyueHHyro cmech HarpeBaroT A0 Hadajla KUIIEHUS.
Habmronarotr oOpa3zoBaHue ®enToro ocajaka rujgpokcuna meau (1), mepexonsinero 3areM B KpacHBIH 0caiok
okcuaa menu (I).

Ypasnenua peaxyuii:
CuSO4 + 2NaOH — Cu(OH)2| + Na2S04
/10 t0 /10
H—C + 2Cu(OH)2| - H—C + 2CuOH| + H20
\H roxay0oii uBer \OH :KeJTLIH IBET
t0
2CuOH — Cu20] + H20

KPACHBIIl LBET
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[IpoBenuTe aHAJOTMYHBIA OIBIT, B35SB BMECTO pacTBopa (opMalbAeTHia pacTBOp aleTajibIeruia,
IIOJTyYEHHBIN B onbITe 26. Hanummure ypaBHEHNsI COOTBETCTBYIOLUX PEAKLIUH.

KonTpoabHble BOpochI:

1. BerynaroT au KETOHBI B PEAKUMHM OKHUCJIEHHUS, OMUCAHHBIC BbIMIe s anbaeruaoB? IlpuBenute
00bsACHEHUSL.

2. TTouemy peakiusi «cepeOpsHOTO 3epKajiay MPOBOIUTCS B IMIETOYHOM cpee?

3. KakuM peakTHBOM HAJI0 BOCIIOJIB30BaThCS ISl PACTBOPECHHS OCAJKa W HAJEThl HA CTEHKAX MPOOUPKHU
MOCJIe TPOBENICHUSI PEAKIIUU «cepeOpsHoro 3epkana»? [louemy mocie ombiTa HEOOXOAMMO Cpa3y BBHIMBITH
nocyny?

4. Tlpu oxucnenuu anpaerunoB ruapokcuaom wmenu (II) wmHOTHA OOpasyercss «MemHOE 3epKaion
(BBIIETISICTCS MEeTaJUTHYECKas Meib). Kak 3To MOKHO 0OBSICHUTB?

OnpIT 3. AJIbIerdIHAs 1 KPOTOHOBASI KOHAEHCAIUS YKCYCHOI'O aJibJeruaa.
MarepuaJjibl: yKCycHbIH anbaeruy (u3 om. 7), 10%-Hblii pacCTBOP THAPOKCHIA HATPHUS.

K 1-2 M pactBopa ykcycHoro anpaeruna noodasmsitor 0,5-1 M pacTBopa IIEIo4Yd, U CMECh MEJICHHO
HarpeBaroT /10 Havyana kurneHus. CHayana obpasyercs anbaoib (MPUATHBIN 3amax), a 3aTeéM — KPOTOHOBBIN
anpAeTU]l (HEMPUSITHBIA PE3KUH 3amax, HIoXaTh ocTopoxHO!). Ha mHe mpoOupku coOupaeTcs: Moy KuIKast
anbJeruiHas cMoJa.

Ha cnenyromeit cramum MoryT oOpa3oBBIBaThCS ~ CMOJIMCThIE BBICOKOMOJIEKYJISIDHBIE OKpalIeHHbIE
MIPOAYKTHI.
KoHTpoJsbHbIE BOPOCHI:
1. KakoB MeXaHU3M aJibJI0JIbHO-KPOTOHOBOW KOHJIEHCALIMH AJIbJETUIOB B LLEIOYHON cpene?
2. Bynmer nu B yKa3aHHBIX BBIIIE YCJIOBHSIX BCTYNAaTh B PEAKLHUIO albJ0JIbHO-IPOTOHOBOW KOHJIEHCALIUU
dbopmanbaerua? Jlante mosicHEHUSI.
3. Kakuie npoAyKThl MONTy4aroTCs MPU KOHASHCAIIMU TPOITMHOBOTO M TPUMETHIIYKCYCHOTO alIbJeTUI0B?
4. MoryT 1 KETOHBI BCTYNAaTh B PEAKIIUIO aJbJ0JIbHO- KPOTOHOBOW KOHACHCAIIUU?
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. 3anucaTh peakuuu, XapaKTepHbIE JJIs [JIIOKO3bI KaK JJisl CIUPTa U aJibJIeTua.
2. [TpuBecTr mpuMepbl peakuii 1ucaxapuioB.

Tema 12. AMunokucjaors! (OIIK-2)
Jlekuus.
Homenknarypa u knaccudukamnusi. CTpyKTypHBIE THITBI TPUPOTHBIX [ |-aMHUHOKUCJIOT, CTEPEOXUMHUS U
KOHGUTYpanuoHHbIe psabl. CHHTE3bl U3 albJETHA0B W KETOHOB Yepe3 IHaHTHAPUHBI, U3 MajlOHOBOTO,
aIleTOyKCYCHOTO U HUTPOYKCYCHOTO 3()UPOB, TAJIOTEH- U KETOKAPOOHOBBIX KHCIIOT.

Mertoasl cuHTe3a [J- aMHHOKHCIIOT, OCHOBAaHHbIE HAa PEaKUUAX HEMPEeNIbHBIX U AMKAPOOHOBBIX KHCIIOT.
KucI0THO-OCHOBHBIE  CBOMCTBA aMMHOKHCIOT M 3aBHCHUMOCTb HX cTpoeHuss ot pH  cpensl.
N3osnexrpuueckas Touka. OOpa3oBaHHe MPOU3BOIHBIX MO KAPOOKCUIBHON U aMHHOTpYIIIE, OETauHbI.

B3aumoneiicTBue ¢ a30TUCTON KHCIOTOM. [IpeBpaliienus, mpoTeKaoIMe TP HarpeBaHUM aMUHOKHUCIIOT U
3aBUCHUMOCTh HMX PpE3YJbTaroB OT B3aUMHOTO PACIOJIOKEHHUS IBYX (YHKUHMOHAQJIBHBIX TPYIIIL
[IpencraBnenus o nenTUAHOM cHHTE3€. KanpoiakTtaMm v ero TEXHUYECKOe 3HaUeHUE. DHAHT.

IIpakTH4eckoe 3aHATHE.
Pemenue 3anau
1. K 118,1 mit 6%-HOro pacTBOpa CONSTHOM KHCIOTHI (MI0THOCTH 1,03 r/™Mi) noGaBumnu 8,9 T ananuHa, a
3atem npuiuinu 407,8 mit 4%-Horo pacTBopa rugpokcuaa kanus (miotHocets 1,03 r/min). Onpenenute
MaccCOBBIE JI0JIM BELIECTB B 00pa30BaBILIEMCS PACTBOPE.

2. OmHOOCHOBHAsT MOHOAMHHOKHCIIOTAa Maccoi 3,0 T mpu B3aMMOJEHCTBUH C MU30BITKOM OpOMOBOIOpOA
oOpa3yeT coib Maccoil 6,24 r. YecranoBute GopMyay aMUHOKHUCIIOTHI.

3. K 01HOOCHOBHOM MOHOAMHUHOKHUCIOTE Maccoit 2,67 T A o0pa3oBaHMsI COJIM HEOOXOAUMO A00aBUTh
11,2 v 15%-Hor0 pacTBOpa rUAPOKCUAA Kallusl. YCTAaHOBUTE (DOPMYNTYy aMUHOKHUCIIOTHI

JlaGopaTopHbie padoThbI.
1.Peakuusi aneToHa ¢ ruApocyib(PUTOM HATpHS.



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

B npoOupky HanmuBaroT 2 MII anieToHa U 3-4 MJI pacTBOpa ruapocyibpuTa HaTpus. Pazorpesuryrocs cMech
OXJIKJAIOT B JICISIHOW BOJIE M BCTPSAXHMBAIOT MPOOHPKY. Uepes HEKOTOpoe BpeMs BBINAAaeT OebIii 0CamIoK
THIPOCYIb(OUTHOTO TPOM3BOAHOTO aneToHa. Ero oTGMIBTPOBBIBAIOT M OTXKUMAIOT B (HIBTPOBAIBHOMN
Oymare. Ecnu ocagok 10oAro He MOSBISAETCS, TO KPUCTAJUIM3ALMIO BBI3BIBAIOT NMOTHPAHUEM CTEKIISTHHOM
MAJIOYKON O CTEHKY MPOOUPKH.

[Tonmy4eHHBII OcaloK IENAT Ha JBE YaCTHU U MEPEHOCAT B Mpobupku. B onny nmpobupky npunmsator 1 mi
10%-H0# consHOM KHCHOTHI, B Apyryto — Imin 10%-Horo pactBopa kapboHara Harpus. [IpoOupku cierka
HarpeBaroT U OTMEYAIOT 3allaxX BbIACISAIOMNXCS apoB (HIOXaTh OCTOPOXKHO!).

KoHTpoJsbHbIE BOIPOCHI:

1. ITo xkakoMy MEXaHHU3MY MPOTEKaeT 00pa3oBaHUE TUAPOCYILPUTHOTO MPOU3BOIHOTO arerona? Hamummre
€r0 CXEMY.

2. Bce nn anpaeruipl 1 KeTOHBI 00pa3yroT THIPOCYIb(uTHBIE Tpou3BoaHbIe? OTBET MOSCHUTE.

3. UTo mpouCXOIUT ¢ TUAPOCYIbPUTHBIM MPOU3BOJHBIM MPU HArPEBAHUU C PACTBOPAMHU COJISTHON KHCIIOTHI
u kapOoHara Hatpusi? Kakoe BemecTBo oOHapyxuBaeTcs B mapax? Hamuimmre ypaBHEHUS MPOTEKAIOMINX
MIPY 3TOM pEaKIIHil.

4. Kak MOXHO HCIIONIb30BaTh PEAKLHUIO C THAPOCYITb(MUTOM HATPHS Il OYMCTKU aJIbJICTUAOB M KETOHOB?
OnpIt 2. I[Tosyyenue peHUJIATHAPA3Z0OHA YKCYCHOTO aJibjJIeruaa.

MarepuaJjibl: YKCYCHBIN aJ1bJAeru/l, HACHIIIEHHBIN PACTBOP COJAHOKHCI0IO0 (GeHNUJITnApPa3suHa, alerar
HATpHA.

K 1M HachlleHHOTO pacTBOpa COJSHOKHUCIOrO (GeHWIrnApasuHa B NPOOHpPKE J00aBISIOT HEMHOTO
KPUCTAJUIMYECKOTO alleTaTa HaTpus M MPH BCTPSIXUBAHUM BHOCAT IMJ yKcycHoro ampaeruna. Habmonmator
BBINAJICHUE KPUCTAIIOB (DEHMITHIpa30Ha YKCYCHOTO allbJIeTUAA.
Ypasunenua peaxyuii:
[C6H5-NH-NH3]+Cl- + CH3COONa —C6H5-NH-NH2 + CH3COOH +NaCl

dbeHunTuapazuH
KonTpoabHbIie BOpockl:

1. TTo kakoMy MexaHU3My MPOTEeKaeT oOpazoBaHue PeHMITHIPA30HA YKCYCHOTO anbaeruaa? [Ipuseaure ero
CXEMY.

2. BO3MOXXHO 7T HCTIONIB30BATh PEaKIHI0 ¢ (DEHUITUIPA3UHOM JJIsl BBIACICHUS albJECTHI0B U KETOHOB U3
TPYIHO paznensieMbix cMecer? OTBET MOSICHUTE.

IHonyyenue okcuma aneToHa.
MarepuaJibl: alleTOH, COITHOKHMC/IbIN THAPOKCHJIAMMIH, KapOOHAT HAaTpPUs (0e3BOAHBIIL).

B mpoOupke pacTBOpsitOT 1T COJMSHOKHUCIOTO THApPOKCHIaMUHA B 3Mul BoOAbl. llomydeHHBIH pacTBOP
HEUTpaTU3yIOT no0aBieHuEeM B mpobupky ~ 0,7 T 6e3BogHOTO KapOOHATa HATPHS, PH 3TOM BBIICISCTCS
okcua yrmepoma ( IV). 3arem mpoOupKy OXJaXIarOT B CTakaHE C JICASHOW BOMOHW M JMOOABISIOT K
HaxoJsIIIeMycst B Hel pacTBopy, npu BeTpsixuBanuu, 0,7 mi aneroHa. HabmomaroT pa3orpeBanne cMecH,
BbIICJICHUE YIVIEKUCIIONO Tra3a W TOsBJICHHE OECHBETHBIX KPHUCTAJUIOB OKCHMMa alleTOHa, KOTOphIE
MHTEHCUBHO BBINAIAI0T MIPU OXJIAXKIEHUU MPOOUPKH.

Ypasnenua peaxyuii:

2HO-N+H3 Cl- + Na2CO3 — 2NH2O0H + 2NaCl + H201 + CO21

KonTpoabHbIie BOpockl:

1. KakoB MexaHu3M peakiuu o0pa3oBaHUs OKCHMa aleToHa?

2. PearupytoT i1 ¢ THAPOKCUIIAMUHOM aJIbJIETUIbI?

3. Kak MO>XHO OOBSCHUTH TOBTOPHOE BBIJICIICHHUE YIIIEKUCIIOTO Ta3a MNPy IPOBEACHUU JAaHHOTO OIbITa?
OmnsiT 3. O0pa3oBanue iionogopma u3 aneroHa.

MarepuaJbl: aneroH( pa30aBiieHHbIH pacTBOp), pacTBop ioaa, 10%-HbIii pacTBOp ruapokcuaa
HATpHS.
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K 1-2 mx1 pacTtBOopa anerona 106asnsioT 1 M pacTBopa ioa U 3aTeM HECKOJIBKO Karlelb pacTBOPA IIEIOYN
70 WMCYE3HOBEHMs OKpacku. OOpasyercs KenTelii ocafok Homodopma. Hammmmre ypaBHEHHs peakuui,
MIPOTEKAOIINX B Mpolecce o0pa3oBaHus Homohopma U3 areToHa.
KoHTpoJsbHBIE BOIPOCHI:
1. Bo3MOXHO 11 U1 TTOSTyYeHHs oo opMa NCIIONIb30BaTh ajlbIeTH/IbI?
2. VI3 xakux anpJeru0B U KETOHOB HENb3S MOTYIUTh H0oM0(OpM yKa3aHHBIM BBIIIIE CITOCOOOM?

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Ins amanwHa mpuBecTd GOPMYIIBI CTPYKTYP B KUCJIOM, HEUTPATIBLHOM M IIEJTOYHON cpeax.

2. Jlath ompeneieHUE TOHATHIO «H30JIEKTPHUYECKAss TOYKA». MPUBECTH (HOPMYNBI CTPYKTYp B KHUCION,
HEUTpaJIbHOM U LEJI0YHOU cpeax.

Tema 13. lukaoankansl (OIIK-2)
Jleknus.
Knaccudukanus u Homenkiarypa. CTpykrypaHas uzoMepus. MeTobl CHHTE3a HACBIIIEHHBIX ITUKJIOB: U3
JUTajJoreHalIkaHoOB MO peakiuu Bropiia, B3auMoaeiCTBUEM TUa30METaHa C aJIkeHaMH, CHHTE3bl Ha OCHOBE
MaJoOHOBOrO 3(pupa M AUKAPOOHOBBIX KHCIOT, TUEHOBBIH cuHTE3. ['MapupoBaHue U CyK€HUE IUKIIOB
(dembsinoB). [IpocTpaHCTBEHHOE CTPOCHUE ITUKIIOATKAHOB.

Kondopmanuu nukimorekcana u ero Npou3BOJHBIX, SKBATOpUATIbHBIC U aKCHAIbHBIE CBSI3U, TEOMETPUUECKAs
M30Mepus MPOU3BOAHBIX HHKJIOrekcaHa. OcoOEHHOCTH MPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHMS
LUKJIONPOIIAHOBOTO KoJblla. OTHOCUTENIbHAS YCTOMYMBOCTH IHMKJIOB MO JaHHBIM TEIUIOT CrOpaHus U
B3aMMOITIPEBPALECHUI [IMKJIOB Pa3HbIX Pa3MEpOB, €€ aHAJIN3 HAa OCHOBE MPEJCTABICHUN O PAa3TUYHbBIX TUIIAX
HaIpsKEHUH.

IIpakTnyeckoe 3ansATHE.

XuMHUYECKHe CBOMCTBA IMKIO0yTaHa, IIMKIIONIEHTaHa U IHKJIorekcana. OcoOble CBOICTBA IIMKIIONPOIIaHa.
OOmu1re mpeaCcTaBIeHUs O CPEIHHUX UKIAX U MaKpoUUKiax. TpaHCaHHYISPHBIC PEaKIHH.

JlaboparopHbie padoThbI.
He npenycmotrpeno
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IlpuBecTy sHEPreTUYECKyIO AMarpaMmy KOH(OPMALMOHHBIX IEPEXOA0B [IMKJIOTEeKCaHa.
2. 3aBUCUMOCTb XMMUUYECKHUX CBOICTB LIMKJIOAJIKaHa OT pa3MepoB Lukia. [Ipumeps! peakmuii

Tema 14. ApomaTnyeckue yriieBoaopoasl (0eH30.1 u ero romoJiorn). (OIIK-2)
Jlexknus.
benson u ero romonoru, HOMEHKJATypa, u3oMepusi. VICTOUHHMKM apoMaThu 4eCKUX YIJIEBOJOPOAOB.
DJNEeKTPOHHOE CTPOEHHE OCH30JHHOTO KONblla M XHWMHUYEC 'KHE CBOWMCTBa O€H305la: OTHOCHTEIbHAs
YCTOWYMBOCTh K OKHCIICHHIO, CKJIOHHOCTh K pEaKUUsM 3aMEIICHHs, TEPMOXUMHUS TUIAPUPOBAHUS U
cropanusi OeH30ia, ero oOpa3oBaHUS B pEaKIHUU AWCIPONMOPIMOHUPOBAHUS IMKJIOTEKCEHA U
nukiorekcaarena (" HeoOpaTuMblid Karanmu3" 3eNMHCKOTO0), H30MEpH3alus IhI0apOBCKOTO OEH30IMa.
@du3nvecKue CBOWCTBA M OCHOBHBIC CIIEKTpajbHBbIC XapaKTEPUCTHKH OCH30la M €ro TOMOJIOTOB.
I'uapupoBanue O€H3011a, BOCCTAHOBICHUE HATPUEM B KUIKOM aMMHaKe 10 quruapodensona (bepy).

Peaxinn apoOMaTH4ECKOTO AIEKTPOPHUILHOTO 3aMEIICHUS: cynbdupoBanHme, HUTPOBAHUE,
TaJIOTEHUPOBAaHUE, AlKWIUPOBAaHUE, AalMJIUPOBAHUE. 3HAYCHUE OTUX peakuud s mnepepaboTKu
apOMaTUYECKUX YTIEBOIOPONIOB, NPEACTaBICHHE 00 UX MEXaHW3ME U €ro JKCIEPUMEHTaIbHOM
000CHOBAaHUU. T- U G-KOMIUICKCHI, ICHTAIUCHUIbHAS TT-DJIEKTPOHHASI CUCTEMA, €€ HecBs3biBaromas MO u
XapakTep pachpeneNeHus MEKTPOHHOW TUIOTHOCTU. BimsHue 3amectuteneld B OCH30ILHOM KOJBIE Ha
M30MEpPHBI COCTaB TMPOAYKTOB W CKOPOCTh peakmuu. AnkuiabeH3ombl. CrnocoObl TMONyYeHUs ¢
WCIONB30BAaHUEM PEAKIUi aJKWINPOBAaHUS W alWINpoBaHUS OcH307a, peaknus Bropua-durrura.
XHUMHYECKHE CBOMCTBA.

Peakinu »nekTpouiIbHOTO 3aMemieHuss B OCH30JIBHOM KOJIbIE M OCOOGHHOCTH OpPHUEHTAllMHd B ITUX
peakuusx. [IpoToHHpoBaHHE TOIHAIKHHOSH30JI0B, 0OOpa30BaHUE CTA0WIBHBIX apPEHOHHEBBIX HMOHOB.
JlezankuaupoBaHue, JAUCIPONOPIIMOHUPOBAHUE, U30MEPHU3ALUs AJKHIOCH30I0B. Peakiinu pajauKkaibHOTO
3aMeleHus B O0KOBOH 1eTH, OCH3WIbHAS TT- ANeKTpoHHAas cucteMa. Ctupoin. DeHunaneTuieH.



IIpakTH4Yeckoe 3aHATHE.
Pemenue 3agauy.
1. Macca 20%-Horo pacTBopa riipOKCHIa HATPHS, KOTOPasi MOKeT BCTYIIMTh BO B3auUMo/elicTBHE ¢
15 r aMMHOYKCYCHOH KHCJIOTHI, pABHA I. (3anuumTe YMCJI0 ¢ TOYHOCTHIO 10 LeJIbIX.)

2. Macca 10%-Horo pacTtBopa COJIAHOH KHCJIOTbI, KOTOPasi MOKeT BCTYNUTh BO B3aMMO/IeiicTBUE C
4,5 r aMMHOYKCYCHO# KHCJIOTHI, PABHA I. (3anuIuTe YMCJI0 ¢ TOYHOCTHIO 10 AeCATHIX.)

3. Macca coau, koTopasi o0pa3yercsl npu B3aumojaeicTBun 8,9 r 2-aMUHONPONMOHOBOH KHMCJIOTHI C
7,0 r rugpokcuaa KaJus, paBHa . (3anuiuTe YMCJI0 ¢ TOYHOCTHIO 10 AeCATHIX.)

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
Hukioankanbl ApoMaTHYeCKHE YIJIeBOAOPOAbI (0€H30/1 M €ro rOMOJIOTH).
Omnpit 1. [Tonyuenue 6eH301a U3 OEH30MHON KUCIOTHI
PeaxTuBbl: OeH30HAs KUCI0TA, HATPOHHASI H3BECTh (CBEXKETIPOKATIEHHAs).
B dapdopoBoii cTymnke TIaTensHO pacTUPAOT cMech 1,5 T OEH30MHOM KUCIOTHI ¢ 3 T HATPOHHOM M3BECTH,
3aTeM CMECh MEPEHOCAT B CyXYIO NMPOOHPKY, MPOOUPKY 3aKPBIBAIOT MPOOKOH C M30THYTON ra300TBOIHON
TPYOKOM M 3aKpErISIOT B IITAaTUBE C HAKJIIOHOM B CTOPOHY MpoOku. KoHerr ra300TBOAHOI TPYOKH OIMyCKaoT
B MPOOHPKY-IPUEMHUK, TOMEIIEHHYI0O B CTakaH ¢ JensHol Boxoil. [lmamenem ropenku BHavae
PaBHOMEpPHO TPOTPEBAIOT BCIO MPOOMPKY, a 3aTeéM CHJIBHO HArpeBaloT Ty 4YacTh, KOTOpas 3arojHEeHa
peakunoHHONH cMmechlo. CMeCh TEMHEET M OCeHaeT, oOpasyromuiicss OeH30l coOupaercs B MPUEMHUKE,
OOHapyXHMBAETCS 10 XapaKTEPHOMY 3ariaxy.
[Tomy4yeHHBIM OEH30JI0M CMaYMBAIOT CTEKIIIHHYIO MAJIOYKY U IOAHOCAT €€ K TiaMeHH ropenku. Habmronaror
ropeHue O0eH301a KONTSIUM IJIaMEHEM.

KoHTposnbHBIE BOIIPOCHI:

1. Tlouemy B ombITe TodydeHHsi OeH30ja M3 OCH30HHON KHCIOTHI MPOOHUPKY C PEaKIMOHHOM CMECKIO
3aKPEIUISIIOT C HAKJIOHOM B CTOPOHY MPOOKHU € Ta300TBOAHON TPYOKO#?

2. Tlouemy OeH307 cropaeT Ha BO3AYyXE CHJIBHO KONTAIIMM IutamMeHeM? Hamumure ypaBHEHHE peakiuu
ropeHust OeH3071a.

OmnpIT 2. OTHOLIEHKE OEH3071a U TOIYOJIa K OKHCIUTEISIM

PeaktuBbl: 6eH30:1, TONMYON, 5 %-HBIN pacTBOp NepMaHraHara kaiausi, 10 %-Hblil pacTBOp CEpPHOI KUCIOTHI.
B kaxnayro u3 nByX mpoOHpoK HamuBawT mo 1 mur 5%-HOro pacTBopa MepMaHTraHara Kajaus u mo 1 mu
10%-HOTrO0 pacTBOpa CEpHOI KUCIOTHL. 3aTeM B OIHY MPOOHPKY 100aBisitorT 1 M 6eH3omna, B Ipyryto — 1 mi
toiyona. [IpoOupku 3akppIBaloT MpOOKaMu ¢ BO3IYIIHBIMH OOPAaTHBIMH XOJOIWJIbHUKAMH, HarpeBaloT Ha
BOJsHON OaHe. B mpoOupke ¢ Tomyornom HaOmomaoT obecliBeuMBaHHE PAacTBOpa NEepMaHraHara Kajus, B
npobupke ¢ 6eH30J10M U3MEHEHUI HE TIPOUCXO/IUT.

KoHTposnbHBIE BOIIPOCHI:

1. [Touemy GeH30J1 ¥ TOYOJI HE OAMHAKOBO OTHOCATCS K OKUCIHUTENIO (IepMaHTraHaTy Kajus) ?

2. B Kakux yCIOBHSIX MOKHO OKHCIIUTH O€H30:17?

OmeiT 3. BpomupoBanue 6eH3omna (Tsral)

PeakTuBbl: 6eH3011, pacTBOp OpoMa B UeThIpEXXIopucToM yriepoae (1:5), xene3Hble ONMIKH.

B kaxxayro u3 1ByX mpoOHpoK HanuBaroT 1o 1 mu 6eHsona u o 1 mi pactBopa OpoMa B UETHIPEXXIOPUCTOM
yriepoae. B ogHy u3 mpoOHpoK M00aBISIIOT HEMHOTO (Ha KOHYMKE IITATelNs ) jKeJe3HbIX onuiok. Obe
MPOOUPKH 3aKPBIBAIOT MPOOKaMU C BO3AYLIHBIMU OOpaTHBIMU XOJOAWJIBHUKAMHU W HarpeBaloT Ha TEIMIION
BO/IsTHOM OaHe. B mpoOupke ¢ Kene3HbIMU ONUIIKaMHU HaOII0aloT 00eCIBEYMBaHNE PEAaKIIMOHHON cMecH. K
CBOOOJIHBIM KOHIIAM BO3JYIIHBIX XOJOIMJIBHUKOB TOAHOCAT CMOYEHHbIE BOJOW CHHHUE JIAKMYCOBBIE
oymaxxku. B omHOM citydae (kakom?) HaOMIOMAIOT M3MEHEHHE 11BeTa MHIWKaTopa (demM oHo BbI3BaHO?). [1o
pe3ynbTaTaM HaOJIOCHUH JIeNIat0T BHIBOA: B KaXKI0U JIM IPOOUPKE MPOUCXOAUT OpOoMUpOBaHUE OCH307Ia.

YpaBHEHUE peaKIUHU:
KoHTposnbHBIE BOIIPOCHI:
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1. Ilpoucxomutr a1 OpoMupoBaHHE OEH30Jla B JAHHBIX YCJIOBUSAX B OTCYTCTBMHM Karanusaropa? Kakue
KaTaJau3aTopbl (KpOMe JKejle3a) MOTYT YCKOPSTh 3Ty PEaKIH0?

2. IlpuBeanuTe MEXaHU3M peakUuu OpoMHpoBaHHUs OeH30j7a B MPUCYTCTBUM JKelle3a M Hojaa, Ha3BaHUE U
0003HAaYECHUE MEXAHU3MA.

Omnpit 25. BpomupoBanue Tosyona (Tsra!)
PeakTuBsl: TOJIyOI1, pacTBOp OpoMa B 4ETBIPEXXJIOPUCTOM yraepose (1:5), xKene3Hble ONMUIIKH.

OnbIT M0 OPOMHUPOBAHUIO TOJYOJIA MPOBOIAT TAKXKE, KaK U OIBIT IO OpoMuUpoBaHMIO OeH3oma (cM. om. 3),
TOJILKO BMECTO OeH3071a B MPOOUPKH BHOCAT ToMyos. OJHAKO, B 3TOM cllydyae OpOMHpPOBAHUE POUCXOIUT B
obenx npoOupkax. B mpucyTcTBum *)enesa peakuus UAET M0 apoMaTHuYecKoMy sIpy, O0e3 Katanuzaropa MpH
HarpeBaHWU TajJoreH BCTynaeT B OOKOBYIO IIETIb:

KOHTpOJIBHBIG BOIIPOCHI U 3aJaHUA:

1. ITo kakoMy MexaHU3My OpPOMHUPYETCS TONYoJl B OOKOBYIO IIETb M MO KaKOMYy — B apOMaTHYECKOE siApO?
[IpuBeauTe cXxeMbl.

2. OObsICHUTE C TOYKM 3pEHHUSI CTATMUECKOT0 U TUHAMHUYECKOTO MOAXOIOB OPHEHTHUPYIOLIEE BIHMSHHE
METWJIHLHOM TPYIIIIHI.

3. Hannmmre ypaBHeHne peaknny OpOMHUPOBAaHUS STHIOSH30Ia IIPH HarpeBaHUK 0e3 KaTaiau3aTopa.
OmnpiT 4. [Tonyuenue (1,2-auépomaTrin)oeH3ona OpoMUpOBaHUEM cTUpoia (Tsral)
PeaktuBbl: cTupod, 3-5 %-Hblii pacTBOp OpoMa B JIEJSTHONW YKCYCHOM KHCIIOTE.

B nipobupky ¢ 5 - 6 KarusiMu cTHpoIIa J00aBISIOT 10 KarlIsiM IIPH BCTPSIXUBAHUN PAacTBOP OpoMa B JICISTHOM
YKCYCHOM KHCJIOTE A0 TMOSIBICHHUS CIIa00-KENTOM OKpacKH, 3aTeM NPHJIMBAIOT ABOMHONH 0O0BEM XOJOMHOM
BOJIbI U Yepe3 HEKOTOpoe BpeMs HaOmoaaT o0pa3oBaHe 0eoro ocaika, KOTOPbIi MOKHO OT(QHIBTPOBAThH
Ha MaJIeHbKOM BOpOHKe broxHepa.

B ycnoBusx onbiTa OpOMHpPOBaHUE MPOTEKAET UCKITIOYUTEIBHO 110 IBOMHOM CBSA3M B OOKOBOM LIETIH.
[Ipumenenue pacTBopa OpomMa B YKCYCHOM KHCJIOTE OOJerdaeT BBIJEICHHE HEpPAacTBOPUMOIO B BOE
MPOAYKTA PEaKIUy, TaK KaK cama yKCyCHas KHCIIOTa PacTBOPSIETCS B BOJE.

KoHTponbHBIE BOIPOCHI:

1. IlpuBenute mexanusMm (AE) 6pomupoBanus ctupoa.

2. Kakoe coennHenue Oymer jierdye OpOMHpPOBATHCS B YCIOBHSX JAHHOTO OMBITA: a) CTUPOJI, O) STUJICH, B)
TETPAXJIOPITUIIEH?

OmneiT 5. CpaBHEHME OABUKHOCTH TAJIOT€HA B ApOMAaTHYECKUX COCTUHEHUAX

PeakTuBbl: xm0p0OeH3051, 6poMOeH30:, XJIOpUCThIi Oen3ui, (1,2- nudpomdTuin)oenson, 10 %-Helid pacTBOp
rugpokcuna Harpus, 20 %- Hblid pacTBOp a30THON KUCIOTHI, | %-HbIi BOTHBIN pacTBOp HUTpaTa cepedpa, 4
%-HBIIl pacTBOp HUTpaTa cepedpa B 3TaHOJIE.

OnpIT MPOBOAST C KaXAbIM U3 TaJOreHIPOU3BOAHBIX: XJIOPOEH30JI0M, OpOMOEH30JI0M, XJIOPUCTHIH
oensuiomM, (1,2- TuOPOMAITHIT)OEH30JIOM TIO OJTHOM M TOU e CIICAYIOIICH METOIUKE.

B npo6upky momerniator 0,5 M (T) TaIOreHOMPOU3BOAHOTO, JOOABISAIOT 2-3 MJI TUCTUIUTMPOBAHHOM BOJIBI M
Xopomo  BcTpsaxuBaroT. llocnme  orcramBaHMss cMecH  BOOHBIM  ciol  ciauBaroT.  [IpombiToe
raJoreHoNnpou3BOAHOE NeAT Ha ABe yacTh. K nepBoii npumBatot 1-2 mut 10 %-Horo pactBopa rupoKkcuia
HATpUs ¥ HarpeBaroT (MpU BCTPAXUBAHUM) A0 KUMEHUS. 3aTeM CMECh OXJIaXaatoT, NoAKUCIIOT 20 %-Hol
a30THOM KHCIOTOM W J00aBISIOT HECKONbKO Kamelb 1 %-HOro BOIHOTO pacTBOpa HHUTpaTra cepedpa.
HaGmronmarot: B Kakux OmMBITax MPOTEKAET peakilus ¢ 00pa3oBaHUEM TrajoreHuaa cepedpa.

Ko BTOpOI1 yacTy MPOMBITOTO TajJOTeHIIPOM3BOTHOTO apOMATUYECKOTO YIIIEBOAOpoaa 100aBistor 1-2 M 4
%-HOTO CHHPTOBOTO PacTBOpa HUTpaTa cepedpa M HArpeBaroT 10 KureHus. OTMeyaroT: B Clyyae KaKHX
raJIOTEeHIIPOM3BOIHBIX BBINAJAIOT OCAJKU TaloreHuaoB cepedpa. KommdectBo oOpasyromierocs ocaika
rajoreHua cepedpa 3aBUCUT OT MOJBMKHOCTH T'aJIOTeHA B MCCIIETyEMOM apOMaTHYECKOM COEIMHEHHH.
YpaBHEHHUsI peakuii:

R—-Hal + NaOH ® R-OH + NaHal

NaHal + AgNO3 ® AgHal + NaNO3

wim R — Hal + AgNO3 (cnmproBoii p-p) ® AgHal + RONO2

R — apomarnyeckuil yriueBogopoaHbIA paguKall.
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B ycnoBusx omnbita Xa0pOeH301 1 6poMOSH301 He OTIICIUISIOT TajIoTeH HU O JeCTBUEM MIENO0YH, HU IO
JeiCTBUEM CITUPTOBOTO PacTBOpa HUTpara cepedpa.

xyopucTbiii 6eH3un u (1,2- nuOpoMdITHI)OEH30 JIETKO OTIICIUISIIOT TajJoreH MOA JeHCTBHEM 000MX
pearcHTOB.

Hamummre ypaBHEeHUs peakiuii B3auMOAEHCTBHs Xjopucroro Oensmwia u (1,2- aubGpomaTmin)oeHzona ¢
THJIPOKCHJIOM HATPHsI U CIIMPTOBBIM PACTBOPOM HUTpara cepedpa.

KoHTposnbHBIE BOIIPOCHI:

1. Ilouemy B yCIIOBHMSIX IJAHHOTO OIBITA TaJOr€H JIETKO OTLIEIUIAETCS OT XJOPHCTOro OeH3Wia U He
OTIIEIUISETCS OT XJopOeH301a?

2. 1o kakoMy MeXaHH3MYy OTIIEIIISIOTCS TAJIOTeHBI OT XJopucToro 6ensmina u (1,2- muépoMaTHI)OeH307a B
OIMCaHHBIX BbIlIE ycioBUAX? IIpuBennuTe cxeMy 3TOro MexaHu3ma.

Omnpit 6. HutpoBanue 6en3omna (tsral)

PeakTuBbl: O€H30J1, KOHIICHTPHpPOBaHHAs a30THas kuciora (r = 1,4 r/cM3), KOHIIGHTpUpPOBaHHAsI CepHas
kuciota (r = 1,84 r/cm3).

B xonbe ob6wbémom 50 mi cmemmBaroT 1,5 M KOHIEHTPUPOBAHHOW a30THOW KHCIOTHI U 2,0 M
KOHLEHTPUPOBAHHON CEPHOW KHUCIIOTHI U OXJIAKIAKOT MOJYYEHHYI0 HUTPYIOUIYIO CMECh XOJOIHOW BOJIOH.
3areM K HUTpPYIOUIEH cMecH MpH MepeMeNIMBaHUN U OXJIaXICHUU MTOCTENeHHO npuobasisaoT 1 M 6eH3omna.
Konby 3akppiBailoT MpoOKOW € BO3AYHIHBIM XOJOJWJIBHMKOM M HarpeBaiOT Ha BOJSHOM OaHe mpu
temneparype 50-60 OC B Teuenue 10-15 MuHYT mpu nepuoAMYECKOM BCTpsixuBaHuu. [locime sToro
PEaKIIMOHHYIO CMECh OXJIaXXIAIOT M BBUIMBAIOT B CTaKaH ¢ 25 MJI JieasHON Bombl. M30BITOK MUHEpATBHBIX
KHCIIOT pacTBOpSIETCS B BOAE, a HUTPOOEH30J OCEAAaeT Ha JHO CTakaHa B BHUJE Kameslb THKEIOTro
KEJITOBATOTO MacJia, MaXHYIIEro TOPbKUM MHHJIATIEM.

KoHTponbHBIE BOIPOCHI:

1. Kakyo posb pu HUTPOBaHUU BBIIIOJHAET CEpHas Kucaora?

2. IlpuBenute MeXaHU3M pPEaKIIMM HUTPOBaHUs OEH301a.

3. [lpennonoxute, KaKue NPOAYKTHI MOTYUYATCsl IPU HUTPOBAHUH TOJIYOJa B ONMMCAHHBIX BBIIIE YCIOBUIX?
OTBET MOSICHUTE.

OmnpiT 29. HutpoBanue HuTpoben3ona (tsral)

PeakTuBbl: HUTPOOEH30J, KOHIIEHTPUpOBaHHas a3oTHas kuciora (r = 1,5 r/cM3), KOHIEHTPUPOBAaHHAS
cepHas kuciota (r = 1,84 r/cm3), STHIIOBBIN CIIUPT.

B xonbe ob6wnémom 50 mi cmemmBaror 1,0 M KOHIEHTPUPOBAHHOW a30THOW KHCJIOTHI U 1,5 ™
KOHIICHTPUPOBAHHON CEPHON KHUCIOTHI U JIOOABISIIOT TPH BCTpsxuBaHUM 1 M HuUTpoOensona. KomOy
3aKPBIBAIOT TPOOKOW C BO3AYITHBIM XOJOIUILHUKOM M HATPEBAIOT HA KUTIAIIEH BOASIHOW OaHe B TeueHue 15
MUHYT [PH YaCTOM BCTPSXMBAaHUU. 3aTeM KOJIOY OXJIaXJIaloT A0 KOMHATHOM TeMIepaTypbl M BBUIMBAIOT
MIPOYKTHI PEAKIMK B CTAKaH C 25 MJI JISASHON BOABL. JIMHUTPOOEH30JI OCeaeT B BUJIE TSDKEIIOTO Macia; ¢
HEro CJIMBAIOT BOJHBIN CIIOM W MPOMBIBAIOT JIBa pa3a XOJO0AHOW BOAoul. [IpoayKkT peakuuu 3aTBepAEBacT B
BUJIE MACISTHUCTOM JICTIENIKH, €r0 OT(UIBTPOBBIBAIOT IMOJ] BAKYyMOM, IPOMBIBAIOT BOAOW Ha (PUIbTpEe U
MEePEeKPUCTAJUIU30BBIBAIOT U3 ATaHoNa. [lomydyaroT moyTH OecUBETHBIN MeTa-AUHUTPOOEH30J, KOTOPHIHA
MOJICYIIMBAIOT HA BO3YXE MO TSATOM M ONpeaensoT Temneparypy miasiaenus (90 0C).

KoHTposnbHBIE BOIIPOCHI:

1. I[Touemy HUTPOOEH301 HUTPYIOT CMECBHIO JBIMSIIECH a30THOW KHUCIOTHl M KOHIIEHTPUPOBAHHOM CEPHOM
KHUCJIOTHI?

2. [Toyemy mpu HUTPOBAHUH HUTPOOEH30JIA CIENYET MOAEPIKUBATE OOJIee BBICOKYIO TEMIIEPaTypy, YeM Ipu
HUTpPOBaHUU OeH3011a?

3. OObsACHUTE C TOYKH 3PEHUS CTATHUECKOTO M TUHAMUYECKOTO MOAXOAOB, MOYEMY IPH HUTPOBAHHUH
HUTPOOEH30J1a MOIyYaeTcs MPaAKTUUYECKH TOJILKO METa-u30Mep.

Omeit 30. CynbdupoBanue OeH3051a U €T0 TOMOJIOTOB
PeakTuBbl: 6€H301, TOTYOJ, KCHIION, KOHIIGHTPUPOBaHHas cepHas kucnota (r = 1,84 r/cm3).
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CynbupoBanue 6eH30Ia, TOTyoda U KCUJIONA MPOBOAAT MapaijiensHo. B onny npobupky HamuBaroT 1 mi
OeHzona, B apyryio — 1 mu Toiyona, B TpeThio — 1 M1 kcmiona (mpoOupku cyxue!). 3ateM B Kaxaylo
pobupky no6asisiroT mo 4 ma H2SO4(koHIr), 3aKpbIBalOT MPOOKaMU C BO3AYIIHBIMU XOJOIMIHUKAMU U
HarpeBaloT 15 MHHYT Ha KWISAIeW BOASHOM OaHe, 4acTo BCTPSAXHMBasg CMechb. [IpH BCTpSAXUBaHUU
YIJIEBOJIOPO/IBI 00pa3yIoT ¢ KUCIOTOM SMYIIBCHH U IOCTENIEHHO pacTBOPSIOTCS. YeM ObicTpee cynbdupyercs
YIJIEBOJIOPO/, T€M OBICTpEe OH MEpexXomuT B pacTBop (mouemy?). OTMEUaOT pasiuyue B CKOPOCTAX
cynehupoBaHus OeH30ia, TOIyosla W Kcwiona. HarpeBaHue mpekpamiaror, Korga B OAHON M3 IpoOUpOK
peaxIMoHHasi CMECh NIEpeCTaHeT pacciiauBaThes. Bee MpoOUpPKH OXJIaKIA0T M BBUTMBAIOT X COACPKUMOE
B OTHENbHBIE CTAaKaHUYMKU C XONOAHOM Bogou (20-25 wi1); OTMEYarOT, B KaKOM CTaKaHYHMKE
HEMPOpPEarupoBaBIIEr0 HCXOAHOTO BELIECTBA BBIACTWIOCH Oounbiie. JlemaioT BbIBOA, Kako M3 TPEX
YIJIEBOJIOPO/IOB CYIb(PHUPYETCs JIerye BCEro, a KaKoi Tpy/Hee.

Hanummre ypaBHeHUs peakuuii cyab(UpPOBaHUS OPTO-, META- U NTapa-KCUJIOJIOB, a TaKkxke OeH30a.
KoHTposnbHBIE BOIIPOCHI:

1. [To xakuM mpHU3HAKAM MOXXHO CYIUTH O CKOPOCTH MPOTEKAHHS PEAKIUU CYITh(UPOBaHUS OCH30J1a U €TO0
TOMOJIOTOB?

2. O0OBsicHUTE, KaK AIKUIBHBIC PAIUKAJIbI BIUSIOT HA CKOPOCTh CYJIb(UPOBAHKS B apOMaTHIECKOM KOJIbIIE?
3. PaccMoTpuTe MexaHU3M CylIb(QUPOBAHUS M- KCHIIONIA.

4. Ipennoxute crnocoO BbIIEICHHUS U3 PEAKIMOHHOW CMECH MPOAYKTOB Cyab(hUpOBaHUsS OEH301a U €ro
TOMOJIOTOB.

3anaHus AJ151 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.

Apomarudeckue rajmoreHonpousBoanbie. CrocoObl monyudeHus. [ajnoreHupoBaHHE apOMaTHUYECKUX
YIJIEBOJIOPO/IOB, CHHTE3 W3 COJleld Jua3oHusA. Peakuuu, 3arparuBarollue CBs3b YIIEPOJI-TaJIOTEH.
OCOOEHHOCTH ~TPOTEKAHHS peaxiuii HYKJICOUIIBHOTO 3aMEIICHUS B apOMaTHYECKOM  SIpE,
npeicTaBieHuss 00 HMX MEXaHW3Me, Karajiu3, BIMsSHHE 3amecTureneid. Peakuum s31ekTpoduiabHOro
3amerieHus. [loHsaTre 00 MHIYKIMOHHOM M Me30MEpHOM 3(]dekrax 3amecTHTeneld B apoMaTH4eCKOM
pany. DpGeKTsl aTOMOB T'aJIOTEHOB KaK 3aMecTUTeNed. beH3mnraioreHu b1, mojay YeHHe U 0COOCHHOCTH
XUMUYECKUX CBOMCTB. XJIOpMETUIIMPOBAaHUE APOMATHYECKUX coenuHeHuil ( peakuus biana).
benzanpxiopung u  OCH30TPUXJIOpUA:  TONYyYEHHE XJIOPUPOBAaHMEM TONyona,  ruaponus. Ilytu
MCTIOJIb30BaHMsI TAJIOTEHOMIPOU3BOIHBIX APOMATHUECKOTO psifa.

Apomarnueckue cynbpokucaorsl. CyabhupoBanue OEH30JIa U €r0 TOMOJIOTOB B SIAPO CEPHOM KUCIOTOM M
okcuaoM cepol (VI). [lobounas peakuust oOpazoBanus cyab(oHOB. Peakiuu cyiab(hOKHCIOT ¢ ydacTHEM
cynbGOoTpynmbl: 00pa3oBaHUE COJICH, XJIOPAHTHIAPHUAOB, 3(PUPOB, aMHIIOB, OCH30JICYIb(OAUXITIOpaMHIA
(nuxnopamuna b). Peaknuum 3amenieHusi cynb(Orpynmbl: THAPOIU3, LIEIOYHOE IUIABJICHUE, CIUIABICHHE
coyiei Cynb(POKHUCIOT ¢ IUMaHuAaMu (CHHTE3 HUTPUIIOB M KapOOHOBBIX KHUCIOT). Peakiuu OeH3071HHOTO
sipa: TaJlorfeHUpOBaHUE, HUTpoBaHue, cyabhupoBanue. Cyabhorpyrna Kak MeTa-opiueHTaHT. [Ipumenenme
apoOMaTU4YeCKUX CYIb(HOKUCIOT.
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IIpakTH4Yeckoe 3aHATHE.

Hutpocoeannenus apomarndeckoro psina. HomeHnknarypa u knaccudukarus. HutpoBanue 6eH3051a 1 €ro
MIPOM3BOIHBIX. MeXaHNU3M HUTPOBAaHUS. YCIOBHS HUT-POBAHUS TOIYOJa B SAPO U B OOKOBYIO IIETIb.
Hutposanue ¢unona, xnopoen3osna, HuTpoOeH3oma. CHHTE3 HUTPOCOSAMHEHUH U3 aMUHOB Y€Pe3 COJIU
nra3oHus. OpHeHTAIHs HUTPOTPYIIIBI i CTPOeHHE HUTPoOeH301a. Peakiuu aekTpouitbHOTo

3aMeleHus. BiusiHie HUTpOrpynmnsl B OpTO- U Mapa- MOJI0KEHUAX Ha PeaKIMOH-HYI0 CIIOCOOHOCTh aroMa
rayioreHa. [IpakTnyeckoe UCIOIb30BaHIE apOMATHUECKIX HUTPOCOEAUHEHUH.

JlaGopaTopHbie padoThbI.
He npenycmorpeno
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
3anaHus AJ151 CAMOCTOSATEIbHOM PadoThI
1.. OcymectBure npepanieHus. HazoBute Bce COeTUHEHUSA:

Br2 CI2 KCN H20 CH3O0H
toryoi — A —- b —- B —-> T — ]I
(FeBr3) (cBer) (H+t°C) (H+)
2. OOBsICHUTE OTCYTCTBHE B3aUMOICHCTBUSA:
NaNH2
2-0pom-3-mMeTui-1-MeTOKCMOEeH30]T —  HE pearupyer
( NH3, x.)

Tema 16. 'mppoxcunpounsBogubie 6eH30abHOIO psaga (OITK-2)
Jlexknus.

®enon u ero romonoru. Homenknarypa. CriocoObl BBeICHHS THMAPOKCHIBHON TPYMIBI B apOMAaTHUECKOE
AOpO: IIEJOYHOE IUIaBJICHHE COJNed  Cynb(OKHCIOT, THAPOIM3 TaJOreHONPOU3BOIHBIX, 3aMeHa
aMHHOTPYIIIBl Ha THAPOKCWI 4Yepe3 COJMU IWA30HUs, KyMOJbHBINM crioco0 moiydenus: ¢enomna (Ceprees,
VYnpuc). Xumuueckue cBoiicTBa. I[IpHUMHBI TOBBIMICHHON KHCIOTHOCTH (DEHOJIOB IO CPAaBHEHUIO C
annpaTUYeCKUMH CIIUPTaMH, BIMsSHUE 3amecTuTenei. OOpasoBaHue (PEHONATOB, MPOCTBIX M CIOXKHBIX
s¢upoB. Peakium 3neKTpOUIBHOTO 3aMEIICHUs: TaJOreHUPOBaHUE, CYIb(PHPOBAHUE, HUTPOBAHUE,
ankunupoBanue. [leperpynnupoBka (Ppuca) cnoxHbIX 3QHUPOB (HEHOTOB KaK CHOCOO alMIUPOBAHUS IO
konblly. Konpencauusi ¢enonoB c¢ ¢dopmanpaeruioMm, ¢GeHondopManbaeruaabpie cMoibl.  Peaknun
ANEKTPOPUIBHOTO 3aMEICHHS, XapaKTepHbIe Ul (PEHOIOB U (PEHONIATOB KaK apOMaTUYEeCKUX COCIMHEHUN
C TIOBBIIICHHON pPEaKIMOHHOW CIOCOOHOCTBIO: KapOOKCHJIMPOBAaHUE, HUTPO3UPOBAHME, A30COUETAHHE,
BBEJEHUE alWiIbHOW rpymnmbl ( peakuuu l'arrepmana, Xema, Paiimepa-Tumana, BuibcMmaiiepa- Xaaxa).
I'mppupoBanne u  okucieHue ¢eHonoB. CraOunbHble (QEHOKCHIbHBIE paguKanbl. DeHoIbHbIE
CTaOMIIN3aTOPHI MOJIMMEPHBIX MaTepuanoB. OCHOBHBIE ITyTH UCIIOJIb30BaHUS 3aMEIICHHBIX (DEHOIIOB.

IIpakTH4eckoe 3aHATHE.
Mmuoroaromusie henosnbl. [IupokarexuH U THAPOXUHOH: CIIOCOOBI OTYUYEHHsI, BOCCTAHOBUTENbHBIE
CBOICTBa, 00Opa3zoBaHue MOHO- U JudGUpoB. Lluknnueckue 3¢upsl nupokaTexuHa. [ MIpOXUHOH U apyTue
(beHomnbl Kak nposBUTENHU Gororpa-puueckux marepuanos. [IpeacraBienue o MpUPOIHBIX COSTUHEHUSIX -
MIPOM3BOAHBIX MUPOKATEXUHA. Pe30plivH: moyueHue, peakliuy, XapakTepHble sl PeHONoB,
BOCCTAHOBJIEHUE J0 JUTHAPOPE3OPLIMHA.
Apomarnueckue cnuptbl. CuHTE3 6€H3MIOBOTO U B-PeHMIITUIOBOTO cipToB. CBOMCTBA U TPUMEHEHHE.
JlaboparopHbie padoThbI.
He npenycmotrpeno
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. OnieHUTE B3aMMHOE BIMSHHE aTOMOB C YYETOM JIEKTPOHHBIX 3(h(PEKTOB 3aMeCTHTENICH Ha KHCIOTHBIC
CBOICTBa COeTMHEHMM. Pacionokure coeTMHEHUS B TIOPSJIKE YOBIBAHMS KUCIOTHBIX CBOMCTB:

a) CH2Br - COOH; CH2CI - (CH2)2 - COOH; CH2ClI - COOH;
6) CH3 - -OH; O2N- - OH; - OH.

Tema 17. Anbaernabl, KeTOHbI, KUCJI0THI psiia Oen3os1a. XuHoHsbl (OIIK-2)



Jlekumus.

[lonmyuenune OeHzanmpiernga w3 Toilyona U OeHzanmpxyopuga. CHHTE3 KETOHOB —alWIMPOBAHHEM
apomaruyeckux yrieBogoponos ( peaxkuus Opunens - Kpadrca). Peakiyu apoMaTiueckux ajabAeTHAOB U
KETOHOB, o0uie ¢ anupaTuuyecKuMHu anpaerunamMmu u keroHamu. Peaknus Kannunnapo. bensonnoBas
koHneHcanus. Peaknus [lepkuna. Peakiuy aneKTpopuIIbHOTO 3aMeleHusl B apOMaTHUECKUX allbJIeruAax
1 KeToHaX. AnerodeHoH, 6eH3odeHoH. ben3us, 6eH3MI0Bast MeperpynmupoBKa. XaaKOHBI.

[Tomyuenue opro- u mapa- 6eH30XMHOHOB. CBOICTBA: MOJYyYEHUE MOHO- U JAMOKCUMOB, MPUCOECTUHEHHE
XJIOPOBOJIOPO/IA, aHWJIMHA, YKCYCHOTO aHTUApUIa, peakius ¢ queHamu. ConocTaBieHue CBOMCTB XHHOHOB
U 0, B- HempenenbHBIX KETOHOB. XWHTHAPOH. [loHsATHE O KoMmIUiekcax ¢ mepeHocoM 3apsiga ( KII3).
CemuxuHoHHI. [loHsITHE 00 MOH- pagrKaIax.

Kap6onoBsie kuciaorel. CrnocoObl monydyeHus. KHCIOTHOCTb, €€ CBsSI3b C AJIEKTPOHHBIM CTPOEHUEM
KapOOHOBBIX KHCJIOT U UX aHMOHOB, 3aBUCUMOCTH OT XapaKkTepa U MOJOXKEHHsI 3aMeCTUTeNel B OEH30IbHOM
aJpe. [loHsTHst O KOppEISIMOHHBIX ypaBHeHMsX. KoHcTanThl ['amMmmeTa Kak KOJIMYECTBEHHAas
XapaKTepUCTUKA 3aMecTuTeNnei. Peaknmu 3aMeimieHuss B OCH30JIBHOM KOJIbIIE. XJIOPUCTBHIM OCH30MI -
MOJTyYeHHUE, PEaKIIMOHHAs CIOCOOHOCTh MPH B3aUMOJIECTBUU C HYKJICO(pHIaMHU, UCIIOIb30BaHUE B KAUYECTBE
peareHTa OCH30MIIUPOBAHUS

IIpakTH4Yeckoe 3aHATHE.
JlukapOoHOBbIe KUCIOTHI. [lonydeHre oKuciaeHneM apoMaTuyeCcKuX 1 apuiianudaTiueckiux yriieBoI0poI0B.
@raneBas KMCIOTa U €€ MPOU3BOJHbBIE: (hTAJIEBBI aHTHIPHU/I U €T0 IPUMEHEHHE JUIsl CHHTE3a aHTPaXWHOHA
U €T0 NMPOU3BOJHBIX, TPUAPUIMETAHOBBIX KpacuTenel; GTaaTuMua U ero UCIOIb30BaHUs Ul CUHTE3a
aMuHOB (peaknus ['abpuaiist ) 1 aHTPaHUIIOBON KMCIIOTHI; CJIOKHBIE YPUPHI U UX MPAKTHUECKOE
npuMeHenue. PennenenTsl, miactudukatopsl. TepedTanesas Kuciora, JUMeTUIATEpedTanaT u ero
UCIIOJIb30BaHHUE.
ApomarudecKkre THAPOKCUKUCIOTHI: MOJTy4YeHHUE THAPOKCHIupoBaHueM (eHonsToB 1o Kompbe-IImunry,
B3aUMOIIPEBPALICHUS COJIeH THAPOKCHOEH30MHBIX KHUCIOT M BIUSHHE MPHUPOABI KaTHOHA MIETOYHOTO
MeTajla U TeMIlepaTypbl Ha HampaBieHHe ATUX peakuuil. [lomyueHwe MPOCTBIX M CIOXKHBIX 3(UPOB,
pcaknuu a30CoucTaHuA. CaJII/H_[I/IJ'IOBaSI KHCJIOTa, aCIIMpHH, CaJIOJI. HYTI/I HUCITOJIB30BaHUA
THJIPOKCHOCH30MHBIX KUCIOT M UX MPOU3BOTHBIX.

JlaboparopHbie padoThbI.
He npenycmotrpeno
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
AHTpaHUIIOBAs U Mapa-aMUHOOEH30MHas KUCIOTHI: METOAbI OTYYEHHs], CBOMCTBA U ITyTH UCIIOJIb30BaHUS.

Tema 18. ApomaTnueckne aMunbl. J{ua3o- u azocoenunenus (OIIK-2)
Jlekuus.

Apomarnueckue amunbl. Knaccudukanus, HomeHkaarypa. CriocoObl MOJTy4eHrs, OCHOBAaHHBIE HA PEAKIUIX
HYKI€O(UIBHOTO 3aMENIeHHss B TalloreH-, THUIPOKCH- U  aMUHOINPOU3BOAHBIX  apOMaTHUECKHX
YIJIEBOAOPOAOB, PEAKIIMH BOCCTAHOBICHUSI HUITPOCOEAMHEHU B HEUTPAJIbHOM, KUCIION U IIEJIOYHOM cpefie,
OCH3UIMHOBAs M CEMUJAMHOBAS NEPETrPyNIUPOBKU (3UHHUH). DIEKTPOHHOE CTpoeHHE aHWINHA. OCHOBHOCTD
apomMatn4yeckux aMMHOB. CBOMCTBa apoMaTHUYECKIUX aMUHOB: B3aUMOJICHCTBUE C ANEKTPOPUIAMHU.

Peakuuu ankuiaupoBaHusT U CyIb(UPOBAHUS apOMATUYECKUX AaAMHUHOB, CyJIb(aHWUIOBasg KHCIOTa U
cynbaMuHble Tpenaparbl. AIMIMPOBAHHE AapOMAaTHUYECKUX AaMHHOB Kak 3alllMTHAs pakuus s
JabHENIIETo MPOBEICHUS peaKIfii raJloreHUPOBaHUs U HUTpoBaHUs. HUTpo3upoBanue u 1ua3zoTUpOBaHKE
apomarnyeckux aMuHOB. OxucieHue. Baxkheilne mnpeacTaBUTENN apoOMaTHUYECKUX MOHO-U JTMAMUHOB,
OCHOBHBIE ITyTH UX UCHOIb30BaHMsI. CHHTE3 reTepOIMKINUYECKIX COeTMHEHUI U3 OpTO-PeHIeHANaMUHA U
opTo-amuHO(EHOIA.
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Jna3zo- u azocoenuHeHHs.JMa30THpOBaHUE apOMaTHUYEeCKHX aMHMHOB ( peakuus [pucca). DiIeKTpoHHOE
CTpOCHME, KaTHOH AMa30HUsS Kak 3J1eKTpo(UiIbHBIN peareHT. B3aummomnpeBpamieHus paziauydHbIX (HopMm
nua3zocoequHeHn. Peakiuu cosieil nua3oHus, NpOTEKAIOUIME C BBIIEICHUEM a30Ta, U UX HMCIIOJIB30BAHNE
U TIOTMY4YeHUsA(DYHKIIMOHATBHBIX TMPOU3BOIHBIX apOMAaTHUYECKUX COeqUHEeHUH ( peakuuu 3aHameiiepa,
HecwmesiHoBa). Peakuuu comneit nuazoHus, mpoTekaromue 0e3 BBhIICICHUS a30Ta. A30codyeTaHue, 11a3o- U
a30COCTABJIAIOIINE, 3aBUCUMOCTbh YCJIOBHMM IPOBEIEHUS a30COYETAHMSI OT MPUPOABI a30COCTABIISIOLIEH.
CuHTEe3, 2JEKTPOHHOE CTPOCHHME U CTPYKTYpPHBIE OCOOCHHOCTH a30KpacutTeneid. MaTHiaopaHX M KOHIO
KpacHbI KaK IPEJCTaBUTENIN KpacuTeslel, UCIOJIb3yEMbIX B KayeCTBE WHAMKATOpoB. BoccTaHoBieHHE
COJIEH IMA30HUA U a30COCIMHEHUN. VCronb30BaHue 3TUX pEeaKUUi I CUHTE3a MPOU3BOAHBIX THIpPa3HHA
1 aMuHOB. Conu [Ua30HMsI KaK peareHThl apuiIMpOBaHUs ApOMAaTHUYECKUX COEINHEHUH.

IIpakTH4eckoe 3aHATHE.
Pemenue 3anay.
1. B nponecce obpa3oBanusi 360 r IIOKO3bI BbIACIAAETCS KHCI0POA, 00beM (H.y.) KOTOPOrO pPaBeH

JI. (3anMuMTe YHUCJI0 € TOYHOCTHIO /10 /1eCATHIX.)

2. B nmpounecce o0pa3zoBanusi 72 I IIIOKO3bI NMOIVIOMIAETCH YIVIEKHCJIBIH ra3, o0beM (H.y.) KOTOpOro
paBeH JI. (3anMIuTe YHCJI0 € TOYHOCTHIO 10 COTBIX.)

3. IIpu norsiomennu 268,8 i1 (H.y.) yriiekucaoro raza B npouecce (porocuHTesa odpasyercsi Gppykrosa,
Macca KOTOpPoil paBHA I. (3anuiumTe YHCJI0 ¢ TOYHOCTHIO 10 LeJIbIX.)

JlaGopaTopHbie padoThbI.
OmnpiT 1. OTHOIEHNE APOMATHYECKHUX AJIBETHI0B U KETOHOB K OKHCJIUTEISIM

PeakTuBbI: 0CH30MHBINA aJbJeruj, aneropeHoH, aMMHAYHbIH PacTBOP OKcHAa cepedpa, 2 %-HbIil
pacTBOp nepMaHraHara kajaus, 10 %-Hblil pacTBOP CEPHOI KUCJIOTHI, ITAHOJI.

1.1. Jleticmgue ammuauno2o pacmeopa okcuoa cepeopa.

B nBe yucTteie mpoOMpPKM HAIMBAIOT MO | MJI aMMHA4HOTO pacTBOpa OKCHAa cepebpa u J00aBISAIOT: B
NepByr0 NpoOupky — 1-2 kammm OeH3aiabAerunaa, Bo BTOpyro — 1-2 kammu anerodgenona. Ob6e mpoOupku
HarpeBaroT Ha BoasHoW Oane mpu Temreparype 40-50 0C u nHabmromaroT oOpa3oBaHHE «CEPEOPSHOTO
3epKayiay B MpoOUpKe ¢ OCH3aTbACTHIOM. AIICTOPEHOH B 3TUX YCIOBUAX HE OKUCIISETCS.

1.2. Jleticmeue 800H020 pacmeopa nepmaHeaHama Kaaiusi.

B npobupke cmemmBator 1-2 karum OeHzaibaeruga ¢ 2-3 MJI pacTBOpa IE€pMaHTaHara Kajus.
PeaknmoHHy0 CMeCh HAarpeBalOT NpPHU BCTPSXMBAHMM Ha BOASHONW OaHEe [0 WCYC3HOBEHHS 3armaxa
OeH3asbleruaa, Imocjae 4ero J00aBiIAIOT HECKOJBKO Karlesb 3TUIIOBOTO crupra ((huojeroBas OKpacka
MCUE3aeT) U Topsiuuii pacTBOp (MIBTPYIOT Yepe3 MaJeHbKHN CKiIaguaTsiii puiasTp. becuBeTHslit Gpuiabsrpar
noAKucIsioT 10 %-Hoi cepHOIl KMCIOTONW M HAOMIOAAIOT BBIJICIICHUE KPUCTAIJIOB OCH30MHON KHCIOTHI,
XOPOILIO paCTBOPUMOM B ILIE€JIOUAX U IOpsAUeh BOJIE, HO MAJIOPACTBOPUMOMN B XOJIOHOM BOJE.

Ypasunenua peaxyuii:

KonTpoabHbIie BOpochI:

C xakoif 1enblo Mocje HarpeBaHus OeH3albJeruia ¢ pacCTBOPOM MEpPMaHraHara Kajius Ha BOJASHON OaHe B
PEaKIIMOHHYIO CMECh JOOABIISIOT STUIIOBBIM cipT? HanmuimuTe ypaBHEHHE peaKIuu.

[Touemy bunbTpyIOT TOpsIUNi, a HE OXJAXAEHHBIA pacTBop? Kakoit mpomykT octaércs Ha punbTpe?

Kak MOXHO OOBSICHUTB JIETKYIO OKUCIISIEMOCTh OCH3IB/IETH 1A TIO CPABHEHHIO C arleTopeHOHOM?

OnpIT 2. Peaknusa anerodgeHona ¢ 2,4- TMHUTPOPEHUWITHAPAZHHOM.

PeakTuBbl: anerodpenon, 2,4- AUHUTPOPEeHMITHAPA3ZUH, (AJAOBUT, PadOTAaTh OCTOPOIKHO!),
KOHIIEHTPUPOBAHHAS CEPHAasl KMCJI0TA, dTHJIOBBIN CIIUPT.

TotoBaT pactBOp 2,4- auHUTpodeHMIATHApa3WHA B cepHOM kucimore. s srtoro k 04 1 2,4-
TUHUTPOPEHWITHAPA3UHA TPUIUBAIOT 2 MJI KOHIEHTPHUPOBAHHONW CEPHON KHUCIOTHI M OCTOPOXHO TPH
NepEeMEIINBAaHIH U OXJIAKICHUHU TIOCTETIEHHO JOOABIISIOT 3 MJT BOBI.

B xon6ouke émrocTrio 50 mit pactBopsitot 0,5 mMit arieToeHOHA B 5 MII OTHJIOBOTO CIUPTA U MPHIIUBAIOT 3
MJ pacTBopa 2,4- muHUTpodeHUITHIpa3uHa B cepHoil kuciore. Konly 3akpbIBatoT MpoOKOW ¢ 0OpaTHBIM
XOJIOAWJIBHUKOM W HarpeBarOT Ha KUIINIEH BONSHOW OaHe, HaOmMOmaroT oOpa3oBaHue ocanka 2,4-
TUHUTPOEHUITHIpa30HAa arleToPeHOHaA.
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3agaHue: HANMIIKMTE YPaBHeHHe peaKkuu 00pa3oBaHus 2,4- TMHUTPO(EHUJITHAPa3oHa aneTo(peHoHa
B IPUCYTCTBHM CEPHOM KMCJIOTHI M 00bSICHUTE €€ MeXaHU3M.

OmnbIT 3. B3anmozaeiicTBue OeH3a/IbAernia ¢ aHUJIMHOM

PeaxTuBbl: 0eH3a/bAerua, aHUJINH, 3TaHOJI.

B mpobupke cmemmBator npu Berpsixuanuu 0,5 mur anunuHa ¢ 0,5 mi OeHzanbaeruga u g00aBisioT 1-2
KaIUIM 3TaHoja. Peakius npoTekaer ¢ BbIIEICHUEM TEIUIA.

3agaHmne: paccCMOTPUTE MeXaHU3M 00pa30BaHusl 0eH3aIbaHUIHHA.

OmnbIiT 4. BpoMupoBaHHe AapOMATHYECKUX KHCJIOT

PeakTuBBI: HaCbIlleHHbIE BOJAHbIE PAaCTBOPbI 0O€H30MHOW, KOPUYHOM W CAJMIMJIOBOMH KHCJIOT,
OpoMHasi Boa.

B tpu npobupku HanMBaIOT 10 2 MJI: B IIEPBYIO — HACKIIIIEHHOTO PacTBOpa OEH30MHON KUCIIOTHI; BO BTOPYIO
— HACBIIIEHHOTO pacTBOpa KOPUYHOM KHCJIOTBI; B TPEThbIO — HACBHIIIEHHOTO pacTBOpa CaJHIIMIIOBOM
KHUCJIOTBL. B Kaxayro u3 mpoOMpoOK MPUOABIISIIOT 1O HECKOJBKO Karesib OpOMHOM BOABI M HAOMIONAIOT 3a
MIPOMCXOAIIMMHU U3MEHEHUAMHU. B mpoOupke ¢ OeH30MHON KHCIOTOW OpOMHasi Bojia HE 00eCIIBEUNBACTCS
(o uém 3TO cBUAETENbCTBYET?). KopruuHas v camuimioBasi KUCIOThHI 00€CIBEUMBAIOT OPOMHYIO BOY.
KoHTpoJsbHBIE BOPOCHI:

OO0mwsicHUTE, TOUEeMy OSH30IHAsI KUCIIOTa HE B3aMMOJICHCTBYET C OPOMOM B YCIIOBUSX OMKUCAHHOTO OTBITA?
[To xakoMy MeXaHW3My B3aUMOJACHCTBYeT C OpOMOM B JaHHOM ONBITE: a) KOpWUYHAs KucCIoTa; O)
CaJIMIMJIOBast KUcjioTa?

OmnbIT 5. OTHOIEHHE OEH30HHOM, KOPUYHON U CAJTMIMIOBOI KHCJIOT K IEPMAHTaHATY KaJIus
PeakTuBBI: HacbIlIEHHbIE BOAHBbIC PACTBOPBbI O0CH30i{HOW, KOPHUYHOH M CaJMIMIOBON Kuciaor, 10
%-Hblil pacTBOp KapOoHaTa HATPHs, S Y-HbIH PacTBOP NEPMAHraHATa KAJIHA.

K 1,5 mi pactBopa KakJoW M3 UCCIEAYyeMbIX KUCIOT (B OTAENbHON mpobupke) nodasusatoT mo 1,5 mia 10
%-HOTO pacTBopa KapOoHaTa HaTpus, a 3areM — 5 %-HbIii pacTBOp MEpPMaHTaHaTa Kallks MO KaIllIsaM MpH
BCTPSAXMUBAHUHU JI0 MPEKPAILCHUS] U3MEHEHHUs OKpacKu cMecu. OTMEUatoT pa3iniuus B MPOTEKAHUU PEAKIIUH.
CanumuioBasi KMUCJIOTa OKUCISIETCS] IEPMAaHTaHATOM Kallusl B ILEJIOYHOM cpefe ¢ o0pa3oBaHUEM CIIOKHOM
cMecH TPOoayKTOB. beH30iHast KUCI0Ta yCTOWYMBA K JEUCTBUIO OKUCITUTEICH.

KonTpoJsibHbIe BOnpochI:

Kakne m3meHeHHs] HAOMIOMAIOTCS B MPOOUPKAX C PA3IMYHBIMU aPOMATHUYECKUMH KUCIOTaMH (OSH30MHOM,
KOPUYHOM M CaJMIIMIIOBOMN) MpU JEHCTBUM HA HUX PAcTBOpa NIEPMaHraHaTa Kanus?

[Touemy canuIIIOBasi KUCJIOTa OYEHB JIETKO OKHUCISAETCS, a OCH30MHAsl KHCIOTAa yCTOMYMBA K JCHCTBHIO
JAHHOTO OKUCIIHUTENsA?

OmnbiT 6. JleiicTBue xjopuaa xkesie3a (1) Ha OeH30iiHYI0 1 CATMIMIOBYI0 KHCJIOTHI

PeakTHBBI: HACBIIIEHHBIE BOAHbIC PACTBOPbI OCH30MHON M CATHIMIOBOH KUCJIOT, 1%-HblIil pacTBOp
xjaopuaa xeiesa (I1II), astunossiil cnupt, 10%-Hblii pacTBOpP CEPHOIl KHCIOTHI.

B ogny npobupky HanmuBaroT 1,5 M1 HACHIIIIEHHOTO BOJHOTO pacTBOpa OCH30MHOW KUCIIOTHI, B Ipyryto — 1,5
MJI HACBHIIIEHHOTO BOJHOTO PAcTBOpA CAIMIIMIOBON KHCIOTHL. B Kaxkmayio u3 mpoOupok mobdarisior 3-4
kar 1%-Horo pactBopa xsopuga xeneza (III). B mpoOupke ¢ canuuuiaoBod KHCIOTOM MOSBISETCS
WHTEHCHUBHOE (uoneroBoe okpamuBanue. ComepkumMoe NpOOMpPKHM AT Ha JBe 4YacTh. K mepBoi
npuinBaroT 1 mi 3tuioBoro cnupra, ko BTopod — 0,5-1 mu 10%-HOro pactBopa CEpHON KHCIOTHI;
HAOJIONAIOT, B KAKOM CITy4ae OKpallliBaHUE UCUE3aeT.

W3 TpéX M30MEpHBIX TUIAPOKCHOCH30MHBIX KHCIOT METa- U30Mep He MaT Peakluu C XJIOPHIOM Keje3a
(III). Opro- m mapa- TUAPOKCUOCH30HHBIE KHUCIOTHI OOpa3ylOT C KaTHOHOM >Kejle3a OKpallleHHbIe
KOMITJIEKCBI, OKpacKka KOTOPBIX MCUe€3aeT MpH JT00aBICHUU CHIIBHBIX MUHEPAIBHBIX KUCIOT WU IIET0YeH.
Onnako, B oTMuue OT (EHOMATA *Kele3a, CIHUPT, DIUIEPUH M YKCYCHAas KHCIOTa HE YHHYTOXKAIOT 3TO
okpamuBaHue. beH3oliHas Kucnora He 00pa3yeT BETHBIX KOMITJICKCHBIX COSAMHEHUN C COISIMU JKee3a.

KonTpoabHbIie BOpochI:
[Touemy OGeH30iTHAs KHCIIOTa HE 00pa3yeT OKpaIIeHHBIX COSTMHEHHH ¢ XopuaoM xkene3a (I11)?

IloueMmy cuIbHBIE MUHEPAJIBHBIE KHUCIIOTHI U LIENOYM Pa3pyLIArOT OKPALICHHBIA KOMIUIEKC CAJIULMIOBOMN
KHCJIOTBI C TPEXBAJIEHTHBIM JKEJIE30M?

Hanummnre ypaBHeHue peakiMy B3aUMOAECHCTBYSI CATMLIMIIOBOM KUCIIOTHI ¢ XiopuaoMm xkenesa (I1I).
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OmnbIT 7. OCHOBHBIE CBOICTBA apOMATHYECKHUX AMHUHOB

PeakTuBbI: aHWINH, JM(pEeHUTIAMHH, KOHIEHTPUPOBAHHAS COJIsHAsE KUCJI0Ta, 10%-HbIH pacTBOp
ruapoxcuaa Hatpus, 10%-Hblil pacCTBOP CePHOI KMCJIOThI, ITHJIOBBIN CIMPT.
7.1 Ochoenbie ceoticmea aHuIuHa, oopazosanue e2o coell.
B nmpoOupky HanuBaroT 3 MII BOIBI, MPHOABISAIOT 5-6 Kameiah aHUIUHA, XOPOIIO BCTPsIXUBalOT. OTMEUaoT
IUIOXYH0 pPacTBOPUMOCTh aHWJIMHA B Boze. IlolydeHHYH0 3MyJIbCUIO CTEKISHHOW Nalo4-KOW HAHOCST
CHa4ajla Ha KpacHyIO, a 3aTeM CHHIOIO JIAaKMyCOBYyIO Oy-Makku. OKpacka WHAMKATOPOB HE U3MEHSETCH,
JIeTal0T BBIBOA O ¢1a00 BBIPAKEHHBIX KUCIOTHO-OCHOBHBIX CBOMCTBAX aHMJIMHA.
OMyIbCUIO0 aHWJIMHA JENAT Ha ABe 4acTH. K ofgHON M3 HUX MpHOABISAIOT MO KAIJISM MPU BCTPSXUBAHHUH
KOHIEHTPUPOBAHHYIO CO-JIIHYIO KHCJIOTY U HaONIOAAIOT IMpeBpallleHHue SMYJIbCHHM B PACTBOP BCIEICTBUE
o0pa3oBaHMs pacTBOpuMON conu anunuHa. K atomy pactBopy npubasisitor 10 %-Hblii pacTBOp THAPOKCHIA
HaATpUs U HAOIOMAIOT BBIJIEIe-HUE aHIIIMHA (KUIKOCTh MyTHEET).
Ko BTOpOI1 yacTH 3MyIbCUM aHUIMHA IPWIMBAIOT IO Karl-JIsIM MpHU BCTpssxuBaHuu 10%-Hbli pacTBOp cepHO
KHCJIOTHI, HAOJIONAIOT BBIMAJeHHE OEJOoro 0caaka, KOTOpPbIM mMmociie 100aBIEeHUS pacTBOpa TMIPOKCHIA
HaTpHs paCTBOPSETCS, a KUIKOCTh MYTHEET.
Ypasunenua peaxyuii:
C6HS5NH2 + HCl ® [C6HSN+H3]Cl-

aHWINH xyiopuJi GeHUIaMMOHUS
[C6HSN+H3]CI- + NaOH ® C6H5NH2 + NaCl + H20
C6HSNH2 + H2SO4 ® [C6HSN+H3]OSO3H-

aHWINH ruzpocynbdar GpeHnraMMonus
[C6H5SN+H3]OSO3H - + NaOH ® C6H5NH2 + NaHSO4 + H20
37.2 Obpa3zosanue u paziodicerue coneti OUPeHUIaMUHa.
B mpoOupky BHOCAT okoso 0,1 T audeHnnaMuHa W TPWIMBAIOT 2 MJI ATHJIOBOTO CIHPTAa, HAOIIOMAIOT
oOpa3oBanue pactBopa nudenunamuna. K pacTtBopy mocteneHHO A0OABISIIOT BOAY A0 MOSIBICHUS MYTH
BCJIC/ICTBUE BBIJIEICHUS MU(EHWIaMHUHA; 3aTeM MPWIMBAIOT MO KAIJIIM KOHIEHTPUPOBAHHYIO COJSHYIO
KHCIOTYy. PacTBOp CTaHOBUTCS MPO3pauHbIM BCIIEACTBUE PACTBOPEHUS BblaenuBlierocs nudenniamuna. K
3TOMY MPO3PavHOMY PACTBOPY A00ABISAIOT BOLY U BHOBb HAOIIONAIOT BblIeTIeHHE TU(EHUITaMUHA.

Ypasunenua peaxyuii:
C6H5-NH-C6HS5 + HC1 ® [C6H5-N-+H2-C6HS5]Cl-
muheHUIaMUH XJ0pua MU EeHUITAMMOHUS

[C6H5-N+H2-C6HS5]Cl-  C6HS-NH-C6HS + HCl
KoHTpoJsbHBIE BOPOCHI:
1. KaxoBa pacTBOpMMOCTb apOMaTHYECKHUX aMUHOB B BOzE?

2. YV xakoro u3 aMMHOB (aHWIMHA WK TU(EHWIAMIUHA) CHJIBHEE BhIpa)KEHbI OCHOBHBIE CBoWcTBa? Kakue
OTIBITHI ATO MOATBEPKAAIOT?

3. OOBSICHUTE C TOYKH 3PEHUS JICKTPOHHOW TEOPHH, TOYEMY BTOPUYHBIC apPOMATHUECKUE aMHHBI SIBIISTIOTCS
0osee ci1abbIMU OCHOBaHUSIMHU, YEM TICPBUYHBIC?

4. Kakoli m3 aMWUHOB SBJIseTCS OOJiee CHIBHBIM OCHOBAHHEM: a) STWJIAMUH WIA aHWIUH; O)
TpUMETHIIAMUH Wi TpudeHunamun? OObsICHUTE, ToYemMy?

OngoiT 8. Peaknnu annjmHa

PeakTuBbl: aHMIHH, OPOMHAsA BOAA, YKCYCHBIH aHruapui, 10 %-Hblil pacTBOp rHApOKCHAAa HATPHS,
OeH3a/b/iern/i, 3TAaHOJ, KOHIECHTPHUPOBAHHAs cepHasi Kucjaora, 10 %-HbIii pacTBOp CcepHOil
KHCJIO0THI, HACBIIICHHBI BOJHBIN PACTBOP AUXPOMAaTa KaJIusl.

8.1. bpomuposanue anununa (msea!).

K 2-3 mi Boasl B mpoOupke 100aBiIsIOT HEOOBIIYIO KAIUTIO aHWJIMHA, TPOOUPKY XOPOLIO BCTPSAXHMBAIOT U
MO KaIuIsIM MPUINBAIOT OpoMHyto Boxy. HaOmonator obecrBeurBanne OpOMHON BOJBI U BBINIAJCHUE O€-JI0T0
ocajJika TpUOPOMaHHUIIHHA.

Ypaenenue peaxyuu:
8.2. Ayunuposanue anununa (msea!).
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B npoOupky HanmuBaioT 2 Mi BOAbI, 00aBistoT 0,5 MII aHMIWHA, CMECh XOPOIIO MEPEMENIUBAIOT U TPHU
BeTpsixuBanuu mpuiuBatoT 0,5 M ykcycHoro aHruapuaa. HaOmiomaror o0pa3oBaHHE KPHCTANIOB
alleTaHWINAa; UX OT(QUIBTPOBBIBAIOT, MPOMBIBAIOT Ha (MIBTPE XOJIOTHOW BOAOW, CymIaT Ha BO3AyXE H
OIIpENENAI0T TeMneparypy miasienus (Tt = 114 0C).

Hemuoro kpucramioB aneTanwinga (MOXKHO BIIQXHBIX) MEPEHOCIT B MpoOUpKy, mpuiuBatoT 2-3 mu 10
%-HOTO pacTBOpa THAPOKCHIA HATPUS M KUNATIAT B TeueHue 3-5 MuHYyT. [Ipobupky oxjaxmawoT u
HaOJIFOIAIOT BBIJCIICHHE CBOOOIHOIO aHUJIMHA.

Ypasunenua peaxyuii:
C6HSNH2 + (CH3C0O)20 ® C6HSNHCOCH3 + CH3COOH
aHWINH areTaHWIn
CO6HSNHCOCH3 +NaOH C6H5NH2 + CH3COONa
arleTaHWIUA aHWINH areTar HaTpus

AneraHwiIM YCTOMYMB MO OTHOIIEHHIO K BOJE, HO MPU KHUISYEHUU C KHUCIOTaMU U IIeJI0oYaMu
TUAPOJIU3YETCA.

8.3. Peakyus anuiuna ¢ 6eH3anb0e2uoom .

[Iponemnaiite onsbiT 23.

8.4. Cynvghuposarnue anununa.

B cyxyro npobupky noMemaror 1 M aHWJIMHA W MEJICHHO MPU BCTPSIXUBAHUM JO0ABISAIOT 1,5 MII KOHII.
cepHoll kucioTel. CMech CHavasia 3aTBEpIEBAET, 3aTeM pazkikaeTcs. [IpoOupKy 3aKphIBalOT BO3IYIIHBIM
XOJIOAWJIBHUKOM M HarpeBaloT Ha rnecuaHoit 6ane mo temmeparypbl 180-190 0C B teuenue 20-25 MUHYT
(mpobupka moimKHA OBITH MOTPY)KEHA B MECOK BHINIE ypoBHS cMecu!). CMech OXJIaKIAIOT Ha BO3AYXE 0
Hauajga 3aTBEpJEBaHUS U NPWIMBAIOT 5 M Topsdyeil Boabl. BHOBH HarpeBaioT cMech A0 IOJHOTO
pacTBOpPEHHS OCaJika U MEJIEHHO OXJIa)KJAlOT BHauyaje Ha BO3yXe /0 KOMHATHOM TeMIlepaTyphbl, 3aTeM B
neasHOW Bome. HabGmiomaroT BeITIaZieHWE KPHCTALIOB CYIb()aHMIOBONH KHUCIOTHL. WX OTQUIBTPOBBIBAIOT,
MIPOMBIBAIOT Ha (PUIIBTPE XOJIOAHOM BOJOW, OTKUMAIOT U CYIIAT Ha BO3AYXE.

Ypasnenue peaxyuu: /] /]
C6HSNH2 + H2SO4 ® [C6HSN+H3]OSO3H- ® C6HSNHSO20H ®
AHUITMH ruapocynbdar peannammonus -H20  denmncynnhamMuHOBaAs K-Ta

® H2N-C6H4-SO20H
cynb(haHuIOBas K-Ta

Cynvghanunosass kucroma ycmouuuga 6 O0ObIYHBIX YCIOBUAX, pA31aAedemcsi He NIdéach npu
memnepamype eviue 280 0C, mpyoHo pacmeopuma 8 X0N00HOU 600e, 0Oolee CUNbHASL KUCIOMA, YeM
oenzounas (Kouc.= 6 x 10-4). Amunoepynna ne npudaém cynvhanuniogol KUciome 3amMemHblx OCHOBHbIX
c60liCm8.
8.5. Okucnenue anunruma.
B npo6upke TmarensHo nepememmBaroT 1 M1 Boasl U 2-3 karu anuinHa. K cMecu 100aBisor 2-3 Kariu
HACBIIIEHHOTO BOJHOIO pacTtBopa auxpomara kamusg U 0,5 mu 10%-HOro pacrBopa CEpHON KHCIIOTHI.
HaGmromaror okpammBaHue XKUIKOCTH B TEMHO-3€JIEHBIN 1[BET, IEPEXOAIINI B CHHHM, a 3aT€M B YEPHBIi.
AHWIMH OKHUCIISETCS JIETKO; B 3aBUCUMOCTH OT YCJOBHMH PEaKIMH U XapaKTepa OKUCIUTENs 00pa3yloTcs
pa3iIMyYHbIe BEIECTBA: HUTPO300EH301, HUTPOOEH301, OEH30XMHOH U JIp. KOHEUHBIM MPOAYKTOM OKHCICHHUS
aHWIMHA HUXPOMAaTOM Kajiusl SIBJISIETCS KPACHUTENb CIOXKHOTO CTPOCHUS — «AHWIMHOBBIA 4epHbIN». OH
YCTOMYUB K JEHCTBUIO KUCIIOT U IIEJIOYEH, TPUMEHSIETCA ISl KpallleHUsI BOJIOKHA U IPYTHUX LIEJICH.
KoHTpoJsbHBIE BOPOCHI:
[Touemy OpomMHpOBaHNE aHWIMHA MPOTEKAET OUeHb JIeTK0? PaccMOTpuTe MEXaHU3M 3TOH peakluu.
[To kakoMy MeXaHM3My ITPOUCXOANT B3aUMOJICHCTBHE aHUJIMHA C YKCYCHBIM aHrupuom? [lpuseaure ero.
MOXHO 1M TPOAIIMPOBATH YKCYCHBIM aHTHUAPUIOM CIEAYIONINE AaMHUHBL a) AuQeHuIaMuH, O0)
tpudennnamMmun? OTBET MOSICHUTE.
Uro mony4urcs, eciu cyab(hUpoBaTh aHWIWH B OOJIBIIOM U30BITKE KOHIICHTPUPOBAHHOW CEPHOU KHCIOTHI?
Kakue npogyKTsl MOTYT ITOJIy4aTbCsl P OKUCIICHUN aHUJINHA?
OmnbIiT 39. B3aumoneiicTBue apoMaTH4eCKHX AMHUHOB € A30THCTOM KHCJIOTOM
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PeakTnBbI: AHW/IMH, HUTPHUT HATPHUS, KOHIEHTPHUPOBAHHASl COJIIHAsl KHUCJIO0-Ta, AW(eHNJIaAMUH,
3TAHOJI, TUMETWIAHWINH, HACBIIIIEHHbIH PacTBOP KAp0OOHATA HATPUS, AMITHIOBBIHA 3pup.

39.1. Jluazomuposanue anununa.

B miockononHoit konde o6bémMoM 50 mur cmemmBaroT 1 M anunuHa B 8§ Mi1 Boabl U 2,5 mur HCI (koHir.).
Konby ¢ momyuyeHHBIM pacTBOPOM COJISIHOKHCIIOW CONM aHWJIMHA MOMEIaloT B CMECh BOABI CO JIbJIOM, B
KOJIOY OITyCKarOT TEpPMOMETpP M oxjaxnarT pactBop ao Temreparypsl 0,1 0C. OtmensHO B mpoOHpKe
rotoBsT pactBop 0,8 r HUTpHUTA HaTpUs B 1,5 MJI BOJBI U MEUICHHO IO KaIuIsIM JT00ABJISIOT €ro B KOJIOy C
OXJIAXAEHHBIM PACTBOPOM COJIM aHWJIMHA, BCTPSIXUBAasg CMECh M OxJiaxzaasl e€ (TeMmIieparypa He BbIlie 5,6
0C). ITocne mpubasnenus 2/3 pacTBOpa HUTPUTA HATPUS CMECHh BCTPSAXUBAIOT 1,2 MUHYTBHI M1 HAHOCAT OIHY
KaIUTIo Ha HOKpaxMalbHyIo Oymary; eciii Oymara He CMHEET, TO JOOaBJISIOT ell€ pacTBOp HUTPUTA HATPHS,
PEaKIIMOHHYIO CMECh CHOBA BCTPSXUBAIOT 1-2 MUHYTHI U MOBTOPSIOT MPOOY C HOAKpaxMaabHOW Oymaroi.
[TocuHeHne WHIMKATOpa CBUACTEIBCTBYET O HAJIWYUU B PEAKIIMOHHOW CMECH CBOOOIHOW a30THUCTOM
KHCIIOThI, W JAMA30TUPOBAHUE CUUTAETCS 3aKOHYEHHBIM. Ha moBepXHOCTh HoakpaxmanbHON Oymaru
HaHECEeHa CMECh MOouIa KaJIMs ¢ KpaxMalioM. B Kucioil cpene noa AeMcTBUEM a30TUCTOM KHCJIOTHI MOHBI
1o/1a OKUCIISIOTCS 10 CBOOOIHOTO HO/Ia, KOTOPBINA U Ja€T CHHEE OKPAIIMBAHKUE C KPAXMaJIOM:

NaNO2 + HCl ® HNO2 + NaCl
2KI + 2HCI + 2HNO2 ® 12 + 2NO + 2KCI + 2H20
Ypasnenue peakuyuu ouazomuposanus:
C6H5NH2 + HNO2 + HCl ® [C6H5-N°N]+CI- + 2H20
AHUJINH xyopul heHmIInazoHus (OCH30IANa30HUUXIIOPH]T)
B npoOupky HamuBaroT 1 MJI MOJIYYEHHOTO PacTBOpa COMU (DEHHWIIMA30HUS M OCTOPOKHO HArpEBArOT.
HaGmronarot BcieHMBaHUE U TIOSIBJIICHHE 3amnaxa (peHoa:
[C6H5-N°N]+CIl- + HOH ® C6H50H + N2- +HCl

OcraBiuuiicss 1OCJI€ OKOHYAHMS OIbITa PACTBOP [AMA30COCIAMHEHMSI OCTAaBJISIOT B JIEASHOM BOJIE U
WCIIONIb3YIOT B IPYTUX OIbITAX.
39.2. Humpo3uposeanue ougpenuramuna.
B npob6upke rorosar pacteop 0,5 r nudenmiamuaa B 4-5 MJI CUPTa B OXJIAXKIAIOT €ro 0 TeMIepaTyphl
0-1 0C B cmecu Boaswl co JbnoM. [Ipogomxkast oxnaxaeHue, MPHWIMBAIOT K pacTBOpY AU(EHUIAMUHA TIPH
MOCTOSSHHOM BCTpsixuBaHWM (0,5 MJI KOHIIEHTPUPOBAHHOW COJSTHOM KHCJIO-ThI M pacTBop 0,3 r HUTpHTa
Hatpus B 1 M Bozibl. CMeCh MTOCTENEHHO OKPAIIMBAECTCS B 3€JEHBIN 1IBET, @ 3aTE€M BBIJIEIAETCSA MOCTEIIEHHO
3aTBepieBarolee Macio. TBEPABI MPOIYyKT OT(HUIBTPOBBIBAIOT, MPOMBIBAIOT Ha (UIBTPE HECKOJIBKUMU
KAaIUIIMA ~ XOJIOAHOTO  COUpPTa, 3aréM  BOJOM M OTXKHUMAKOT.  lemmeparypa  IJIaBICHUS
mudennn-N-aHuTpo3amuHa pasHa 66 0C.
Ypasunenua peaxyuii:
NaNO2 + HCI ® HNO2 + NaCl
C6H5-NH-C6HS5 + HNO2 ® C6H5-N-C6HS + H20

NO nudenun-N-HUTpO3aMHUH
[Ipu neticTBum Ha mUQEHUITAMUH a30TUCTON KUCIOTHI M U30BITKA MUHEPATBLHOW KHCIIOTHI 0€3 OXJIaXICHUS
BHauajie HUTPO3aMHUH pacllervisieTcss ¢ o0pa3oBaHHEM OKCHIOB a3oTa W conu nudenumnamuna. Coib
IudpeHmIaMiHa OKHUCIISeTCSd OKCHJaMU a30Ta U JaéT COENMHEHUs, OKpAalleHHble B CHHHMHA IBET.
JlndpennnaMuH UCOIb3YIOT KaK PeaKTUB Ha HUTPUTHI U HUTPATHI.
39.3. Humposuposanue oumemunanuiuna (msea!).
B crakan (nnm konly) €MKOCTBIO 25 MII MOMEMAT | MII TUMETHIAHWIMHA U 3 MJI KOHIICHTPHUPOBAaHHOM
CONSTHOM KHUCIOTHL. CMech OXJaXIAIOT B JIENSHON BOAEe W MOOABISIOT K HEW 6 T IhJa B BUAC MEIKHX
KYCOUKOB, 3aT€M MEJJICHHO IPH MEpPEMEIIMBAHUU M0 KAIUIsIM NMPUINBatoT pactBop 0,6 T HUTpUTA HATPUS B
2 M3 BOxbI (Temreparypa peakIMOHHOW cMmecH He noibkHa ObITh Bbime 5 0C). PeaknumoHHyro Maccy
BBIJICP’KUBAIOT B JICASTHOM BO/I€ B T€UE€HHUE |5 MUH, BBIMABIIME XKENTbIE KPUCTAUIBI COJISHOKUCION CONH
Mapa-HUTPO3OAUMETUIAHIINHA OT(QWIBTPOBEIBAIOT IO BaKyyMOM U OTXKHMAIOT MEXAy JHUCTaMHU
¢ubTpoBaNEHON OyMaru.



Jns  momydeHus: CBOOOJHOTO —MMapa-HUTPO3OAMMETHIAHWIMHA TPETh OCajKa MOJYYCHHOM COJH
napa-HUTPO30IMMETUIIAHUIIMHA TIEPEHOCAT B MPOOMPKY M HMPUIMBAIOT MO KaruisiM 3-4 MJI HACBHIIIEHHOTO
pacTBopa kapOoHara HaTpus. Brimamaer 3en€nblif ocagok. B mpoOupky ¢ ocaakoM no6asisitor 2 mit 3¢upa,
XOpOIIO BCTPSIXUBAIOT. DQUPHBIA CIOM OKpallMBaeTCs B 3€NEHBIA IBET, €ro C IMOMOIILI0 MUIETKU
nepeHocsT B ¢paphopoByIO HalIKy, a BOIHBINA PacTBOp €IIE J1Ba pa3a SKCTPArupyroT 3PUpoM (TTOPIUSIMH 110
2 wmi). DdupHble BBITSDKKA OOBEIMHAIOT C 3(UpPOM, IMOMYyYEHHBIM IIOCJIE MEPBOM OSKCTPAaKLUUU, H
¢bapdopoByro wyamKy NOMEINAIOT B BBITSDKHOW ImIkag, AaBas 3(upy HCHApUTHCS NPU KOMHATHOM
TeMieparype. B ganike ocrarorces Apko-3e1EHbIE KPUCTAILIBI Tapa-HUTPO30AUMETUIIAaHUIINHA.

Ypasenenua peaxyuii:

KoHTpoJsbHbIE BOPOCHI:

1. Ilouemy peakun0 aMUHOB C a30TUCTOM KUCJIOTON IPOBOJAT IIpY MOHWKEHHON Temneparype?

2. Hanmmmmure MexaHu3M JUAa30TUPOBAHUS aHWINHA.

3. KakoBa ponb MUHEpaIbHOM KUCIOTHI P Aua30THpoBanuu? Kakue moOoYHbIE peakluu BO3MOXKHBI IPU
JTMA30TUPOBAHUU?

4. JInst 4ero npoBOIAT HOAKpaxMalibHbIEe IPOOKI?

5. Kak pearupyroT ¢ a30TUCTON KHCIOTOM MEPBHUYHBIC, BTOPUYHBIE U TPETUYHbIE aMHHBI? CpaBHUTE C
OTHOILIEHUEM K a30THCTOM KMCIIOTE aMUHOB JKUPHOTO PAa.

OmnbIT 40. O0pa3oBaHue U CBOICTBA 1MA30aMUHO0EH30/1a

Peaktusbi: pacTtBop conn Gpennaanazonusi 20%-Hblii pacTBOp anerara HATpHs, aHWINH, 10%-HbIil
pacTBOp COJISTHOM K-ThI.

B npoGupky HanuBaioT 2-3 MJI XOJIOJHOTO PacTBOpa COJHM (PEHUIANA30HMSA, MOJYYEHHOTO B ombiTe 32.1,
N00aBISIOT 2-3 Kalulk aHWJIMHA (€CJIM aHWIMH HEe PacTBOPHUTCS, TO clenyeT 100aBUTh 1-2 Kariu COJISTHON
KHCJIOTHI). PeakiimoHHy10 cMeCh OXJIaKIaloT B JIASHOM BOJIE M MIPUIMBAIOT K HEHl paBHBIN 00bEM 20%-HOTO
pacTBopa arerara HaTpus. Beimagaer KENTHIN O0caloK AMa30aMHMHOOEH30J1a, KOTOPBIA OT(QHUIBTPOBHIBAIOT
07T BAKYYMOM, TIPOMBIBAIOT BOAOH Ha (DPMIIBTPE M UCTIOB3YIOT TSl MOCIEAYIOINX PEeaKIUil.

OKoJI0 TIOJIOBHHBI TOJMYYEHHOTO IUa30aMHUHOOCH30JIa TIOMEINAIOT B NMPOOHMpKY, mpuiuBaooT 2-3 miu 10
%-HOTO pacTBOpa COJSHOW KHCIOTHI M HAarpeBaloT Ha BOASHON Oane. HaOmiomaioT pacTBopeHHE ocajka,
BBIJICJICHUE a30Ta U MOSBJICHHUE 3amaxa (heHoa.

BTopyro nmonoBuHy ocanka qua3zoaMHMHOOEH301a ¢1a00 HarpeBaroT ¢ 3-4 KarissMH aHWJIMHA B TEYCHHE 2-3
MUHYT, 3areM J00aBisitoT 5-7 mi 10 %-HOoro pacTBopa COJSHOM KHUCIOTHI M HAOIIONAIOT MOSBIICHUE
WHTEHCHUBHOTO OKpaIIuBaHus (KaKoro 1sera?).

B cnaGokucnoil cpeae comu IMA30HMUS MOTYT B3aWMOJCHCTBOBATH C IEPBHUYHBIMU apOMaTHYECKUMHU
aMHHaMHU T10 aTOMY a30Ta, IIPU 3TOM 00pa3yroTcs AHMa30aMHUHOCOCTUHECHUS:

C6HSNH2 + NaNO2 + 2HCl ® [C6H5N+°N]Cl- + NaCl + 2H20

AHWINH COJIb TAA30HUS
[C6HSN+°N]CI- + C6H5NH2 ® C6HS5 -NH-N = N-C6H5 + HCI
TMa30aMHUHOOEH30I1

[Ipu HarpeBaHWU B KUCIIOH Cpele TUa30aMHHOOCH30J pacIleIIseTcs Ha COJMb aMHHA U COJb TUA30HMUS,
KoTOpasi TpeBpamiaercs B (eHon ¢ BoigeneHueM azora (cm. om. 32.1). Ilpu crmaboM HarpeBaHUH
IMa30aMHUHOOCH301a ¢ W30BITKOM aHWIMHA B KHCIOM cpele Takke o0pasyeTcss colb IUa30HMUS,
pearupymoinas ¢ aHIWJIMHOM ¢ 00pa30BaHUEM KPACHUTEIIS:

KonTpoabHbIie BOpockl:

1. Kakue ycnoBus NpOBEACHHSI pPEAKLUUU MEXIy MEPBUYHBIM apoOMaTUYeCKUM aMHUHOM U a30THUCTOM
KHCJIOTOM CITOCOOCTBYIOT 0Opa30BaHUIO: a) COJIM JUA30HUS; 0) TMa30aMHUHOCOCTUHECHHSI ?

2. Kakum o0OpazoM MOXHO TONYYHTh W3 JUA30aMHUHOCOCIWMHEHHWs Ccoiib aua3oHus? UYUto cruemyer
OPeNNpUHITh, YTOOBI MpPH  OUA30THPOBAHMM  COJIb  JUA30HMSI HE  3arps3Hsjach IMPUMECHIO
TMa30aMUHOCOEIUHEHMUS ?

OmnbIt 41. ITonydyeHnue azokpacuTesieil 1 JeAsHOe KpalleHHe

PeakTuBbi: pacTBop cosm penmnauazonus (u3 onbita 32.1), N,N-nuMeTnianuauH, ¢peHos, b-uadroJ,
HACBILICHHBIN BOAHBIN pacTBOp aunerara HaTpusi, 10%-HbIi pacTBOp CONSAHON KHCJI0THI, 10%-HbIH
PacTBOP IMAPOKCHIA HATPHUS.

41.1. Ilonyuenue oumemunamuHoa3ooen3oia.
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45
B npoGupky nanuator 1-1,5 M pactBopa conu (heHMIIMa30Hus, oxy4eHHoro B omnbite 40.1, 106aBisIOT
1-2 xarum N,N- nuMeTuIaHUIMHA U HECKOJBKO Kallellb HAChIIIEHHOIO pacTBopa auerara Ha-Tpus. CMmech
XOPOIIO BCTPAXUBAIOT, HAOMIOAAIOT BBINAJACHUE JKEITO-OPAHKEBBIA 0Calka a30KPACUTEIIS:

HemHoro cycrieH3nu noiay4eHHOTO KpacuTesl MEPEHOCAT B MyCTYIO MPO-OUpPKy, 100aBIsAIOT 2-3 MII BOJBI U
Heckonbko Kamenb 10 %- HOro pacTBopa COJNSIHOM KHCJIOTHI, HaOMIOAAIOT TMOSBICHHE SIPKO- KPacHOM
OKpacKH. 3aTeM B IOJIyYE€HHBIM KpacHBI pacTBOp MO KaIUIAM MpU BCTpsAXUBaHUM 100aBisitoT 10 %-Hbli
pacTBOp TUAPO-KCHUIa HATPUS: KpacHasl OKpacka MepeXoIuT B KEITO-OPaHKEBYIO.

B 3aBucumocTt ot pH cpenbl MOJeKyIbl KpacuTeNss UMEIOT Pa3InYHYyI0 CTPYKTYPY U, BCIEACTBHUE 3TOTO,
Pa3IMYHYI0 OKPACKY:

PactBop m - N,N -muMerunaMrHoa300eH30JIa IPUMEHSIETCS B KadecTBe MHAMKATopa. Ilepexon kpacHOTro
LIBETa B JKeNThIN poucxonut npu pH = 4,0.

40.2. Ilonyuenue n-eudpokcuazobenzona, Oensonazo-b- umagmona u oxpawusanue mrKaHU MemMoOOM
J1e0AH020 KPAULCHUSI.

B otnenpubix npobupkax pactBopsaor no 0,1-0,2 r ¢enona u b- nHadrTona B 2-3 mun 10%-Horo pactsopa
rugpokcuaa Harpus. Kaxaplii U3 MOITyYeHHBIX pacTBOPOB JEAT Ha JIBE YacTU. K OHOM YacTH KaXaoro
pacTBOpa TPWIMBAIOT paBHBIH 00bEM comu  (eHmnauazonus (onbiT 32.1), HAOMOAAIOT TMOSBICHUE
WHTEHCUBHOW OpaHKXEBOW OKPACKH; a B CMECH, cofiepikaiiei b-uHadtoi, KpoMe TOTo, BhIMAAaeT OPaHKEBbII
0CaJI0K, KOTOPBI MOKHO OT(GUIBTPOBATH U BHICYIIUTh.

Btopsie yacTu menouHbIx pacTBOpoB (peHosna u b- HadToNma pa3daBiIsIOT B 4-5 pa3 BOJOW U MOTPYKAIOT B
HUX Ha HECKOJIBKO MHUHYT TIOJIOCKHM O€JION XJIom4aroOyMakHOW TKaHW. B cTakaHuumk HammBaroT 5-10 mu
OXJIAKJIEHHOTO pacTBopa coiin heHmnauazonus (onsIT 32.1), BHOCAT 2-3 MaJICHBKUX KyCOYKa Jbaa u 1-2 M
HACBHIIIICHHOTO BOJHOTO pacTBopa arerara Harpus. M3 memounbix pactBopoB (eHona u b-HadToma
BBIHUMAIOT TKaHb, CJErka OTKHUMAIOT M IOTPYXKAIOT B XOJIONHBIM pacTBOp conu (EeHWIIHA30HUS B
crakaHurke. HaOmiogaroT okpammBaHue TKaHU B SIPKO-OpPaHXEBBIN 1BEeT. Uepe3 5-6 MUHYT OKpallleHHbBIC
MOJIOCKU TKaHU M3BIIEKAIOT U3 PACTBOPA, XOPOUIO MPOMBIBAIOT B BOJIE U CyIIaT Ha BO3-Ayxe. OTMeUaloT, 4To
KpacHUTeIH XOPOILIO YIEP>KUBAIOTCS HAa TKAHU U IOYTH HE CMBIBAIOTCS BOJOM MPH MPOMBIBAaHUH.

Ypasunenua peaxyuii:

KoHTpoJsbHBIE BOIPOCHI:

1. C xaxo#l 1enplo TP a30COUETaHMH UCTIONb3YIOT PACTBOP alerara HaTpus?

2. Ilpn xakom 3HaueHWH pH cpempl codeTaroT apoMaTWYeCcKHUE aMUHBI U (DEHOJIBI C COMSIMHU JTUA30HUA?
[Touemy?

3. lIpuBenuTe MeXaHU3MBI peakuii conu (GEeHUIANA30HUS C: a) aHWIMHOM; 0) deHonoMm; B) b-HadToIOM.
Kaxo#i xapaktep HOCAT 3TH peakiuu (AIeKTpOoGUIbHBIN WIH HYKJICO(UITbHBIN)?

4. ITouemy a30COEIUHEHUSI MOTYT MPOSBIISTH CBOMCTBA Kpacutenei? CBOCTBa MHANKATOPOB?

OmnbiT 41. IlonydyeHue a3oKpacuTeJsi METHJOBOIO0 OPAHKeBOro (reJJMAHTHHA) M OKpPAaLIMBAHHeE
IIEePCTH U LIeJIKA

PeakTuBbI: TUMETHJIAHWINH, CyJb(paHWIOBasi KHCI0Ta, HUTpPUT Harpusi, 1M m 2M pacTtBOpBI
COJISIHOM KHCJIO0TBI, 2M pacTBOp rHAPOKCHAA HATPHs, 2M pacTBOp CepHOH KUCJIOTHI.

B onnoMm crakane éMkocThio 50 Mt pactBopstoT 0,6 mut numeTtwiianwirHa B 10 mi 1M consiHoi kuciotsl. B
JPYTOM CTaKaHe pacTBOPSIOT | T cyab(paHUIOBOM KHCIOTH B 2,5 Ma 2M pacTBOpa THIPOKCHIA HATPHUS U
IpuInBaroT B Hero pactBop 0,4 r HUTpUTa HaTpUs B 5 MJI Bozibl. CMech OXJIaXKJal0T B JIEASIHON BOJIE U IIPU
nepeMeIMBaHiy MPUIUBAIOT K 2,5 Mt 2M pactopa HCI, naxozasierocst B TpetbeM cTakaHe. [lomydyeHHbIiH
pacTBOp MA30COEAMHEHHs MO00ABISAIOT B MEPBBIM CTakaH C PAcTBOPOM JUMETHUJIAHWIMHA B COJSTHOM
kucinore. K BHOBb momydeHHOM cMmecu npwinBaioT 2M pactBop NaOH 10 CuiIbHOIIENOYHONW peakLyu.
HaGmromaror  BbINIaJIGHHE OpPAH)KEBO-KOPHMUYHEBOTO OCaJKa HaTpueBol comu kpacutens. Ocanok
OT(UIBTPOBBIBAIOT, CyIIAT MEXIY JIUCTAaMH (PUIBTPOBAIBHOM Oymarm.

B aBe mpoOupku HanuBaroT 1o 1 M ¢uisTpara u pazdaBisior B 3-4 pasza Bomoil. 3areM B OHY IPOOHPKY
NPUIMBAIOT Pa30aBICHHBIA PACTBOP CONSIHOM KHUCIOTHI, B APYTYI0 — pa30aBlIeHHBIH pacTBOp MIENOYU H
OTMEYAIOT LBET KPACUTENS B KAXKIOH MpoOHpKe.



B 50 mu1 Bozib! pactBopstoT 0,1 T KpacuTenss METHIOBOTO OPAHKEBOTO U pa3IvBalOT PacTBOP B /IBa CTAKaHA.
B oauu u3 crakaHoB mpu6aBisAoT 5 mu 2M pacTBopa cepHOM KHCIOTHL. B 00a crakana morpyskaroT Io
KyCOYKYy Oemoi IIepCTSHOW WM IIENKOBOW TKaHW. PacTBOpBI ¢ TKaHBIO KUMOATIT 5 MHUH. 3aTeéM TKaHU
BBIHMMAIOT, IIPOMBIBAIOT BOAOW M BBICYIIMBAIOT Ha BO3-ayXe. OTMedaroT 0ojiee MHTEHCUBHYIO OKPACKY,
IIOJIyYEHHYIO B IIPUCYTCTBUU CEPHOU KUCIIOTHI.

Ypasenenua peaxyuii:

MeTtuiiopanx SIBISE€TCA KHCIOTHO-ILIEIOYHBIM HMHIMKATOPOM. B IIenoyHON cpene OH HMeeT KENTYIO
OKpacKy, B HEUTpaJIbHON — OPAHXKEBYIO, B KUCJION Cpelie — KPACHYIO.

KoHTpoJsbHbIE BOIPOCHI:

1. ITo xakoMy MeXaHH3MY MPOTEKACT JUA30THPOBAHUE CYIbPaHUIOBOM K1ca0TH? HamummuTe ero.

2. TlpuBenure MexaHW3M O0Opa3OBaHMs KPACUTENS W3 JAUA30THUPOBAHHON CyIb(PaHUIOBOW KHCIOTHI W
JUMETHJIAaHUINHA.

3. IloueMy MeTHIIOpaHK U3MEHSIET OKPACKy B 3aBUCUMOCTH OT pH cpenb1?

4. Kakue a30KpacuTeIM Ha3bIBAIOTCS KUCIOTHBIMH, a Kakue — OCHOBHbIMH? K KakoMy BHIy KpacuTenen
OTHOCHUTCS] METUJIOPAHX?

5. Uro mpenctaBnsioT co0oOi ayKCOXpOMHBIE Tpymibl a3zokpacutencii? KakoBa ux poip B mpouecce
KpauieHus?

6. Kakue kpacuteny Ha3bIBalOTCA CyOCTaHTUBHBIMH, 8 KaKUe — POTPABHBIMU?

7. Hanumure ypaBHEHUs peaKIMil MOTydeHUs a3oKpacuTessi b- HadTonmopanxa, HCXOAs U3 Cyab()aHMIOBOM
KHUCJIOTHI U b- HadTona. [IpuBenure ero 6EH30MAHYIO M XUHOUHYIO CTPYKTYPBHI.

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.
3amaHus A CaMOCTOSITEIBHON pabOThI
1. Hanmummure ¢hopMysibl CTpOEHUS TPOMEKYTOUHBIX U KOHEYHOTO MPOIYKTOB B CIEIYIOIIECH cXeMe:
oneymvm  HNO3 CI2 H20(map) [H] HClI CH30OH
TOJTYOJI A B C D E F G
H2S04 FeClI3 H+

2. HazoBure Bce coeaunHeHus. OObsSCHUTE MeXaHM3M 00pa3zoBaHusi coe-auHeHus " B ", mpuBeaure
npefenbHble CTPYKTYphl G-KOMIUIEKCOB, 00-pasyloOIIMXCs NPH O-, M- WU P-OpPUEHTALIUU, CPAaBHUTE WX
YCTONYUBOCTb.

Tema 19. MHorosiiepabie apoMaTH4YeCKUe COeIMHEHHSI ¢ HEKOHIEHCHPOBAHHBIMH 0€H30J1bHBIMU
siapamu, TpupenunameranoBbie kKpacureau (OIIK-2)
Jlekumus.

Hudenun. Ilonste o cnoco0ax TMOMyYeHUS, CTPOCHUHM M CBOWCTBAaX. 3aBUCUMOCTH COTMPSDKEHUS
T-3JIEKTPOHHBIX CUCTEM OT CTEIIEHH KOIUIaHAPHOCTU OCH30JIBHBIX siiep. ATPOIU30MEpHS B pAlLy nudeHuna.

HNudenun- u tpudenmniMeran, rekcapenwidTad. [losTue o crmocobax momydeHuss u CBOMCTBax. Ju- m
Tpudermixiopmeranbl. CTaOMIBHBIE CBOOOTHBIC paIUKabl U KapOoKaTHOHBI, C-H-KHCIIOTHOCTB.

IIpakTnyeckoe 3ansATHE.

- 1 TpueHnIKapOMHOIBI, METObI CHHTE3a U XUMHUECKHE CBOUCTBA. TpudeHnIMeTaHOBbIe KPaCUTEIH
(MaaxuTOBBIN 3€JECHBIH, KpHUCTANTNYECKUNA (PHMOTETOBBIH, (peHoNpTaIenH), STIEKTPOHHOE CTPOCHHE,
MPUYMHBI U3MEHEHHS OKPACKU B 3aBUCUMOCTH OT PEAKIMH CPEIbI.

JlaGopaTopHbie padoThbI.
He penycmorpeno
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. Hanummwmre GpopMysbl CTPOCHUS IPOMEXYTOUYHBIX M KOHEUHBIX COSAMHEHHH B CIEAYIOUICH cXeMe:

C2H50Na
Br2 HNOS3 C
A B
FeBr3 (H2SO4) KOH Boxu.p-p. (CH3CO)20 [H] CH3Cl
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D E F G.
Cu, 1800 C

Hazosute Bce coenunenus. [IpuBenure Mmexanusm obpazoBanus Bemectsa JI. [IpuBeaute npenenpHbIe
CTPYKTYPBI IEKTPOHHOMN (opMyIibl coenuHeHus " A ",

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

Jlekumus.
Hadranun. Wctounuku HadTanvHa M APYrUX MHOTOSJEPHBIX YIVIEBOJOPOJOB C KOHJIEHCHPOBAHHBIMU
OeH30/IbHBIMU siipamMu. HoMeHKkIaTypa u u3oMepusi IpoU3BOAHBIX HaTalIMHA, €r0 JEKTPOHHOE CTPOCHUE
Y apOMaTHYHOCTh. XMUMHUYECKHE CBOMCTBAa HapTalIMHA: KaTAIUTUYECKOE THIPUPOBAHUE U BOCCTAHOBIICHUE
HaTpUEM B JKUJIKOM aMMHaKe, OKHCJICHHE U BIUSHUE 3aMECTUTEJe Ha HampaBl€HHE STOW peaKlUU.
Peakuuu snekrpoduiibHOTO 3amelieHus: (PakTopbl, BIUSIONINE Ha OPUEHTAIUIO B ATUX PEaKIHIX.
Hadronpl. 3amermenne TUIPOKCUTPYNIBI Ha aMHuHOrpymy B 2- Hadtone ( peakmus byxepepa).
HadroxuHOoHBI, moOdyuYeHue, TpencTaBIeHHEe O CBOWCTBaX. HadToliHbIE KHCIOTHI: TOMyYCHHE
KapOOKCHIMpOBaHHEM HA(TOIATOB M IyTH HUCHOJb30BaHMs. AHTpaueH. HomeHnknarypa u u3omepus
MIPOU3BOAHBIX.

CuHTe3 aHTpalieHa W3 COCAUHEHWH OCH30JIBHOTO psfa. DJIEKTPOHHOE CTPOC"HHE W apOMaTUYHOCTh.
Peakuuu rugpupoBanus, OKUCICHUS, JIEKTPOGUILHOTO PUCOSTUHEHHS U 3aMelieHusl. POTOOKHUCICHUE U
doronumepuszanus. AHTpalleH B JHMEHOBOM CHHTa3e. [pUNTUIEH. AHTPaXWHOH: MOIy4YEeHHE,
MPEJICTAaBICHUE O CBOMCTBAX U MPUMEHEHUHU.
®eHanTpeH. PEHAHTPEHOBBIN LUK B MPUPOIHBIX COCAMHEHUSIX. BeH3MUpeH, MOHATHE O KaHIEPOTCHHBIX
COCTUHEHHUSIX.

IIpakTnyeckoe 3ansATHE.
SAITIOJIHUTBH!!!!

JlaGopaTopHbie padoThbI.
MHorosiaepHbie apoMaTHYecKHe COeIMHEHNS ¢ HEKOH/ICHCHPOBAHHBIMH 0€H30JIbHBIMH SI/APAMH,
Tpu(peHunIMeTaHoBble kpacuTeau. Hagranun, anTpaneH 1 uX Npou3BoOIHbIE.
OmnbIT 42. CBolicTBa HadTaIMHA
PeakTuBbl: Ha@TAJUMH (MOPOIIOK), KOHUEHTPUPOBAHHAS A30THasi KHCJOTA, KOHUEHTPHPOBAHHAS
cepHasi KMCJI0Ta
42.1. Humposanue nagpmanuna.
B cyxyio mpobupky nomemiaror 0,5 r HadTanMHa ¥ NPUIMBAIOT 2-3 MII KOHIEHTPUPOBAHHON a30THOMN
KHCJIOTBI, IPH BCTPSIXUBAHUH CMECh HAYMHACT JKEJITETh YK€ MPU 00BIYHOM Temneparype. CMech HarpeBaroT
Ha KUISIIEH BOISHON OaHe Npu BCTPAXUBAHWU B TEUEHHE 5-0 MUHYT M BBUIMBAIOT B cTakaH ¢ 20-30 mu
XxonmoaHoi Boabl. HaOmiomaioT BbIIENEHHE IKENATHIX KPUCTAIOB a-HUTpoHadTanmuHa. Kpucramisl
GWIBTPYIOT MOJ BaKyyMOM, NPOMBIBAIOT BOJOW, MEPEKPHCTAUIM30BBIBAIOT M3 Pa30aBICHHOTO CIUPTA,
CylLIaT Ha BO3/yX€ M OIPENEISIIOT TeMIieparypy miasienus (T.mwi. = 61 0C).
42.2. Ilonyuenue a-Hagpmanuucyib@oxuciomol.
B cyxyto npoOupky Haceimaror 1,0 r HadTamuHa, npuinBaoT 1 MJI KOHIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI U
HarpeBaloT CMECh MPU BCTPSXUBAHUM B KUMIIEH BoasHON OaHe B TeueHue 10-15 MUHYT (BO3rOHSIOIIUIACS
¥ OCENAIONIMK Ha CTeHKaX NMPOOMPKU HaTaIuH cOPachIBalOT CO CTEHOK 0OpaTHO B JKUIKOCTh, BCTPAXHUBAS
npobupky). [locne pacTBopeHuss HapTaIMHA CMECh OXJIAKIAIOT U K HEW OCTOPOXKHO MPHIIMBAIOT 2-3 MII
BobI. HaGmonatoT nmosHoe pactBopeHune odpa3oBasiieiics a-Ha()TaTMHCYIIb()OKUCIIOTHI.
42.3. Ilonyuenue b-nagpmanuncynvgoxuciomol.

47



B cyxyto npobupky nomemaior 1,0 r HadTasMHa M HArpeBaroT €ro J0 IUIABJICHUS, 3aT€M OXJIAXAAIOT 10
KOMHATHOW TeMIIEpaTypbl U MPHOABIAIOT K 3aTBepAeBIIEMY HadTaIMHy | MJI KOHIIEHTPUPOBAHHON CEPHOM
KUCIOTH. O4YeHb OCTOPOXKHO CMECh HArpeBalOT B IJIAMEHU TOPENIKM MPU BCTPAXUBAHUU B TeueHue 1-2
MUHYT JI0 TOJYYEHHS OJHOPOJHON >KMAKOCTH. llocie oxnaxkaeHHus IO0aBISIOT K IMOJYYEHHOH TyCTOH
TEMHOM Macce 2 MJI BOAbBl M CJETKa MOJOTPEBAIOT CMECh. 3aTeM cMech oxyaxzaarT ao 15-20 0C,
HaOTIONAIOT BBINAJACHUE KPUCTAIUIOB b-Ha(TadMHCYIb(POKUCIOTHI, JOOABISIOT B IPOOUPKY 4-5 MJ BOZBI U
OTMEYaIOT MOJTHOE PACTBOPEHHUE KPHCTAILIIOB.

KonTpoabHble BOpochI:

1. [Touemy HadpTanuH HATPYETCS JIeT4Ye, YeM OCH30JI U TOTYO?

2. Ilo xKakoMy MeXaHU3My MpOTEKaeT peakuus HadTaaMHa C KOHUEHTPUPOBAHHOM a30THOW KHUCIIOTOH?
IIpusenute ero.

3. Kak Biuser temmeparypa peakii Ha MECTO BCTYIUICHHUS CYAb(OTPYIIIHI B apOMAaTHYECKOE KOJBIIO
HadTanuHa?

4. OTnuyaeTcst I pacTBOPUMOCTD B BOJIE a- U b- HAPTaNTUHCYABPOKUCIOT?

5. Hanumure MexaHu3M peakiuu cyabhupoBanus HadTaIlHA.

6. O0BsicHUTE, TTIOUEMY IIPU HUTPOBAHUU U cyabpupoBanuu (npu temmneparype okono 80 0C) nadranmna
MIOJIy4YalOTCs €r0 a- 3aMEIEHHBIE IPOU3BOIHbIE?

OnbIT 43. AHTpalLeH H AHTPaXHHOH

PeakTuBbl: aHTpauneH, 20%-Hblil pacTBOp AMXPOMATa HATPUA, YKCYCHasi KucJora (J1ed.), cepHasi
KHCJI0TA (KOHIL.), AHTPAXUHOH, MOPOLIOK NMHKA WM anroMuHusA, 10%-Hblil pacTBOp ruapokcuaa
HATPHS.

43.1. Ilonyuenue anmpaxuHoHa oKucieHuem anmpayena (msea!).

B npoGupke HarpeBatoT 10 kuneHus cMmech 0,1 T aHTpaxuMHOHA M 2 MIT JIEISTHOW YKCYCHOM KHCITIOTBI JJIst
nepeBosia OOJBINEH YacTH aHTpalleHa B PAcTBOP. 3aTeM pacTBOP OXJIaXKTAIOT, T00aBIAIOT 2 M
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI M MO KarisaM npuiauBaroT 1 mi 20%-Horo pacrtBopa auxpomara
Hatpusi. HabmomaroT pa3orpeBanne cMecH U OKpaliuBaHue e€ B 3eJIEHbBIN 11BeT. CMeCh KUMATAT B TEUCHHUE 5
MHHYT, 3aT€M OXJIAKJAIOT HAa BO3yX€ M BBUIMBAIOT B CTaKaH C 15 Mi1 Boabl. BeimaBmmii ®ENTHIA 0CaloK
aHTpaxMHOHA OT(UIBTPOBBIBAIOT, TPOMBIBAIOT Ha (GUIIBTPE BOAOH U CyIIaT Ha BO3IYXeE.

Cxema peakyuu OKuUC1eHUA aHmMpayena:

43.2. Boccmanognenue aumpaxuHoua.

B mpoOupky moMemniaroT HEeCKOJIBKO KPUCTAUIOB aHTpaxwHOHA, 2-3 mu 10%-HOro pactBOpa THAPOKCHIA
HATPUs ¥ HATPEBAIOT CMECh JIO KUIIEHUS, OTMEUAIOT, YTO MPHU STOM HE HAOIIONAeTCs BUAMMBIX U3MEHEHUI
cMmecu. B mpoOupky n00aBIsIIOT HEMHOTO MOPOIIKA [WHKA (MIIM aJIFOMHHHMS), HATPEBAIOT elIé B TeUeHUE 2
MUHYT U OXJIQXKJAI0T Ha Bo3ayXe. [locTeneHHo KUAKOCTh OKPAIIMBAETCS B APKO-KPACHBIN LIBET BCIEACTBUE
oOpa3oBaHust aHTparuaApoxuHoHa. [Ipu B30aN-THIBAHWM pacTBOpA I[BET HCUYE3aeT, T. K. MPOHUCXOIUT
OKHCJIEHUE aHTParuJpoXWHOHA [0 AHTPaXMHOHA KHUCJIOpPOIOM Bo3ayxa. HarpeBanuem cmecu ¢ HOBOM
MOpIMEN MOpPOIIKa MeTajyla MOXXHO BHOBBH BBI3BaTh IOKPACHEHHE PAacTBOpa M CHOBA OOECIBETUTH €TO
BCTPSXUBAHUEM.

Ypasnenua u cxemwr peaxyuii:

Al+ OH-+3H20 ® [Al(OH)4]-+3H

Zn+ OH-+2H20 ® [Zn(OH)3]-+2H

KoHTpoJsbHBIE BOIPOCHI:

1. Kakue okucnurenu (KpoMme AUXpoMaTa HaTpHs) MOXKHO MCIOJIb30BaTh I MOJYyYEHUS aHTPAXUHOHA W3
aHTpateHa?

2. Hanumure noiHoe ypaBHEHUE Peaklui OKUCICHUS aHTpalleHa TUXPOMaToM HaTpusl B KUCIION cpefie.

3. Kak MO>xHO OOBSICHUTD MOSIBJICHUE MHTEHCUBHON OKPACKU MPU BOCCTAHOBJICHUHU aHTPAaXUHOHA ITMHKOBOM
MBUTBIO B IEJIOYHOM cpene? UTo HyKHO cennaTh, 9TO0BI 3Ta OKpacka ucuessa’?

OnbIT 44. Peakuum anuzapuHa

PeakTuBBI: a;1M3apUH, ATIOMHHHEBbIE KBACHBI (HACHIIIEHHbIH BOAHBbINA pacTBOp), 10%-Hblil pacTBOp
ruapoxcuaa Harpus, 10%-Hblil pacTBOp CONSTHON KHCJIOTHI.
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B npobupky nomemator 0,1 r anuzapuna, npuiauBaioT 8-10 MJ BOIBI M CMECh XOPOIIO MEPEMELIMBAIOT
BcTpaxuBaHueM. K momyuuBiueiicss cycrnensuu npubasisiior 1-2 mia 10 %-Horo pactBopa ruapoxcuia
HaTpHsL; ONTydaeTcst (GUOIECTOBO-CUHUNA PACTBOP, KOTOPBINA MCIIONB3YIOT JJIsl CIIEAYIOIINUX OIBITOB.
K 1,5 mu menouHoro pactBopa anuzapuHa A06asistoT nocteneHHo 10 %-ubriit pactBop HCL. Habmronaror
o0eclBeUMBaHNUE PACTBOPA U BbIMA/IEHNE XJIOMbEBUIHOTO 0CaIKa CBOOOTHOTO all3apHHa.
K 1,0 M menodnoro pactBopa aau3aprHa J100aBIIsIOT HECKOJIBKO Karellb HaChIIIEHHOTO BOAHOIO pacTBOpa
AIOMHHHMEBBIX KBaCLOB U HAOMIONalOT 00pa3oBaHUE OPaH)KEBO-KPACHBIX XJIOMbEB AJFOMUHUEBOTO
aJM3apUHOBOTO JIaKa.
Kycouek Oenoii TKaHM TPOMUTHIBAIOT B CTAaKAaHUYMKE HACBHIIICHHBIM BOJHBIM PAacTBOPOM ATIOMHUHHUEBBIX
KBacloB. OTXHUMAIOT, MOrPy’KaroT Ha 3-4 MUHYTHl B HarpeTblii MOYTH 10 KUIIEHUS IIEJIOYHOW pacTBOp
anu3aprHa, IEpeMEIINBas COAECP)KMMOE CTAaKaHYMKAa CTEKJISHHOM Naloukoil. 3aTeM OKpallnBaeMbIi
MaTepua U3BJICKAIOT, IPOMBIBAIOT TEMIONW BOMOW M CyIIaT Ha BO3AyXxe. Marepuall mpuoOpeTaeT KpacHyIO
OKpAacKy, HECMBIBAEMYI0 BOJOH.
Koumponwnuie eéonpocwi:
1. Kak Ha3pIBatOT cioco0 KparieHus, OMMMCaHHBIN B OTBITE 437
2. Kakue BeliecTsa Ipyu KpalleHUH aJIu3apUHOM BBIIIOJIHAIOT POJIb IPOTPABhI?
3. Kakum 00pa3oM mpoTpaBa CriocOOCTBYET yACPKUBAHUIO KPACUTENS Ha OKpaIlIiBaeMOM MaTepuaie?
4. Yro Taxkoe aJIFOMUHUEBBIN aJIN3apUHOBBIN JIaK?

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. ITomyunTe a30KpacuTenb U3 O-TOIYUIUHA U O-KPEe30Ia.
2. Ucxons u3 6enzona nomyuute: 4,4°-mUHATPOOMPEHNIT

Tema 21. [IaTuusieHHble reTepouukibl (OIIK-2)

Jlekumus.
OOmue mpencraBieHuss M KiIacCU(pUKAIUS TeTepolUKiIoB. [IATHYIeHHBIE TeTEPOIUKIbl C OAHUM
rerepoatoMoM (dypaH, tHoden, muppos). OOmme Merompl cuHTe3a W B3ammomnpespamenus (FOpnes).
3aBUCUMOCTb CTENEHH AapOMaTHYHOCTH OT MPUPOABI TeTepoaroMa U €€ BIHUAHHE Ha OCOOCHHOCTH
B3aMMOJACHCTBUS TeTepo—HHKiIa ¢ d3iekTpodunamu. CpaBHUTENbHAs XapaKTepUCTHKA (U3MUECKUX U
XUMH4ECKUX CBOMCTB (ypaHa, THO(eHa, muppoia u OeH3ona. Peakiiuu ruipupoBaHus U OKUCIICHUS.
Oyphypon u THODEH-2-amBACTHI, TUPOCIHU3EBas KHUCIOTAa. KHCIOTHBIE CBOWCTBA MHppoOJia W HUX
WCIIOJIb30BaHUE B CHHTE3e. AHaJOrus B CBOMCTBaXx mnuppoia u ¢deHoma. KonaeHcamuss mupposa ¢
dbopManbIeruioM W MypaBbUHOM KHCIOTOW. [lupporn-2-ampaerua W €ro mnpeBpainieHue B TOpQuH.
[TupponbHBII UK KaK CTPYKTYPHBIN (pparMeHT Xxyopoduiia u remorioouHa. HI0m 1 ero mpou3BOIHEIE.
MeToabl MOCTPOEHHSI MHIOJIBHOTO s]Ipa, OCHOBAHHBIE Ha MCIIOJIb30BAHWU apOMaTH YE€CKHUX aMUHOB H
apwIruapa3oHoB (peakuus Purepa). XUMHUYECKHE CBOWCTBA WHJOJIA Kak aHaimora muppona. CuHTe3
BaXHEHIINX NpPOU3BOAHBIX. llpencraBieHne O MNPUPONHBIX COEIWHEHUSX WHIOIBHOTO psAa, WHIHTO.
[TonsiTrie 06 MHANTOUIHBIX KPACUTENSAX U KyOOBOM KpallleHHUH.
[IaTnuneHHble TETEPOLMKIIBI C aroMaMM a3oTa, Kuciopoga M cepbl. [lupaszon, mmmumaszon, TpHA30JIbl,
TETPa30jl; OKCa30Jl, THA30JI; OCHOBHBIE METOAbl CHHTE3a, MPEACTaBICHUE 00 DJIEKTPOHHOM CTPOCHHH,
apOMaTUYHOCTU U XUMUYECKUX CBOMCTBAX.

IIpakTH4eckoe 3aHATHE.

[IaTn4eHHbIe TETEPOLUKIIBI C aTOMaMH a30Ta, KUCIOpoaa U cepbl. [Iupazon, uMuaa30:1, Tpra3obl,
TETPa30J1; OKCa30J1, THA30JI; OCHOBHBIE METO/IbI CHHTE34, IIPE/ICTABICHHE 00 AIEKTPOHHOM CTPOCHUH,
apOMaTUYHOCTU U XUMUYECKUX CBOMCTBAX.

JlaboparopHbie padoThbI.
He npenycmotrpeno
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. B uewm 3akmouaercs anunohoOoHOCTh GypaHa?

2. Kak cooTHocaTcs OHECPTIHUU pC30HaHCA MATUYIICHHBIX I'CTCPOLUKIIOB U oen3ona. Kak 310 OTpaxkacTcCAa
Ha MX XUMHYECCKHX CBOMCTBAX.

Tema 22. lllecTuusiennbie rerepouukiibl (OIK-2)



Jlekumus.

HlecTtuunieHHble TEeTEPOLMKIBI ¢ OAHUM rerepoaromoM. [lupuaun u ero romonoru. HomeHkiatypa u
U30Mepus TPOU3BOAHBIX. APOMAaTHYHOCTh M OCHOBHOCTh MNHPUAMHOBOTO 1Mkina. IlposiBieHue
HYKJI€O(PUIBHBIX CBOWCTB: pPEAKIUU C OJICKTpOoPHIaMH TIO aroMy a3oTra W oOpa3oBaHHe N-OKHCH.
OTHouIeHNe NMUPUIUHA U €r0 TOMOJOIOB K OKUCIHTENSIM. ['uapupoBaHue MUpUAWHOBOTO siipa. BiusHue
reTepoaToMa Ha PEaKIMOHHYIO CIIOCOOHOCTh MUPUINHOBOIO [IUKJIA B 1I€JIOM U €r0 OTJENbHBIX MOJI0KEHUH.
AHajorus B XMuMHU4eCKUX CBOMCTBAX MUPHUANHA U HUTpoOeH3oa. Peakiinu 31ekTpopuiIbHOro 3aMeleHus B
sape nupuarHa U ero N-okucH. Peakiuu Hykineo(QrIbHOTO 3aMenieHus Bogoposa (peakius Ynunbadbuna)
Y aTOMOB rajioreHa. AKTUBHOCTh METHJIHOM IPYIIIBI U 3aBUCUMOCTD OT €€ PACIIOIOKEHUS B TUPHUINHOBOM
anpe. BnusHue mnonoxeHuss (QYHKIMOHAJILHOW TPYINIbI B KOJbLE HAa CBOHCTBA THAPOKCH- U
AMUHOIIMPHUIUHOB: TayTOMEpHsl TUAPOKCUNUPUIUHOB. CONMM NUPUIUHUS, paCUICIUIEHUE MHUPUIUHOBOTO
LUKJIA.

IIpakTH4eckoe 3aHATHE.
XUHONUH U €r0 MpOoCTeHIINe MPOU3BOAHbIE. MeTObl MOCTPOEHUS XUHOJIMHOBOIO Sipa, OCHOBaHHBIE HA
peakuusax aHUJIMHA C IIMIEPUHOM U KapOOHWIBHBIMU coeAMHHUAMHU (cuHTe3bl Ckpaymna u JleOHepa -
Munnepa). Oxkucnenne xuHwiIrHa. CXOICTBO M Pa3INire XUMUUECKUX CBOMCTB MUPHUINHA U XUHOJWHA.
N3oxunonun. [IpeacraBnenue o MpUPOIHBIX COSIUHEHUSIX, JIEKAPCTBEHHBIX CPEACTBAX U KPACUTEISIX -
MIPOU3BOAHBIX MUPHUINHA.
HlecTtuusieHHbIe a30TUCTBIE TUTEPOLMKIIBI ¢ ABYMs rerepoaroMaMu. Ilupumunns. CriocoObl TOCTpOEHUS
MUPUMUJIMHOBOTO Si7ipa, OCHOBAaHHBIE HA B3aWMOJICHCTBUU MOYEBHHBI U €€ MPOU3BOAHBIX C MAaJOHOBBIM
aupom, apupamu B-anbaeruao u - KeTOKUCIOT. CXOACTBO M pa3ndue XUMHUYECKUX CBOMCTB MUPUIMHA
Y TUPUMUIMHA.

JlaGopaTopHbie padoThbI.
[IaTuunennbie rerepounkibl. llecTuuieHHbIE reTepPOUUKIIbI
OmnpIT 1. Ioayyenue ¢pypdypoJsia u ero cBoiictsa
PeakTuBbl: npeBecHbIE ONMIIKU, coisiHas kucioTa (1:1), aHunuH, nengHas ykCycHas KUCIIOTa, TUAPOXIOPH
(beHwITHApPa3nHa, alleTaT HaTPHUsl, aMMHUAYHBIN pacTBOp OKcHa cepedpa.
1.1. llonyuenue ¢ypghypona uz nenmo3zarnos.
Oxkomo 1,5-2 r cyXux ApeBECHBIX OMUJIOK CMEIIMBAIOT ¢ pa3z0aBieHHOM (1:1) comstHO#M KUCTOTOM TakK, 4TOObI
KHCIIOTa XOpOILO TMponuTana onwiku. [IpoOupKy 3akpbIBaloT NpoOKoil ¢ 0OpaTHBIM BO3AYIIHBIM
XOJIOAWJIBHIKOM, HarpeBaroT Ha KUIsmed BomsHou Oane 10-15 mMuHyT. 3areM XOJOMWIBHUK YHAJSIOT,
3aKpBIBAIOT IPOOUPKY MPOOKON ¢ U30THYTON CTEKJITHHOU TPYOKOH, YKPEIUIAIOT HAKJIOHHO B JIANKE IITa-THBA
W, HarpeBasl TUIAaMEHEM TOpEJKH, OTTOHSIOT B NPUEMHUK 2-3 MJ JKMJIKOCTH C XapaKTEpPHBIM 3allaxoM
dbypdypona. [TonydeHHbII pacTBOP UCHONB3YIOT IS MOCIETYIOMIHUX OIBITOB.

11 Ypaenenus peaxyuii:

(C5H804)n +n H20 ® n C5H1005
1.2. Bzaumooeiicmsue ¢hypghypora ¢ aHuiuHom.
Ha ¢unprpoBanbHyio OyMary HaHOCSIT KaIlUTIO aHWJIMHA, 3aT€M B TO YK€ MECTO JI00aBIISAIOT KAIlII0 YKCYCHOMN
KHCJIOTBI M Karutio pactBopa ¢ypdypona. HabmromaroT mosiBIeHHE KpacHOM OKpPACKH, KOTOPYIO HMEET
MIPOAYKT KOHJIeHcanu Gypdypoiia ¢ aHUITHHOM.
1.3. Peaxyus ¢hypghypona c ghenuncuopasunom.
B 3-x Mt Bomb! pactBopsitor 0,1 T constHOKMCIOTO heHmnTuapasuHa, 0,15 T amerara HaTpus ¥ T00ABISIIOT
HECKOJIBKO Karellb pacTBopa pypdypoina. Bemmagaet denunrunpaszon Gpypdypodna.
Vpasnenue peaxyuu:
1.4. Peaxyusa ¢pypgypona c ammuaunvim pacmeopom okcuoa cepeopa
K 1 mnm amMmMuadHOro pacTtBOopa THIPOKCHAA cepedpa B mpoOupke mpuOaBistoT 1-2 Kamim pacTBopa
dbypdypona u HarpeBaroT Ha BojasiHOM OaHe. HabmrogaroT BeImazieHue ocaaka METaUTMUECKOTo cepedpa.
3aoanue. Hanuwume ypasHenus: a) peaxyuu OKuclieHus Qypgypora amMmuauHolM pacmeopom OKCUuod
cepebpa, 6) peaxyuu Kannuyyapo c yuacmuem ¢pypgypona; 8) peaxyuu ¢ypourosoui KoHoencayuu.
OmnglT 2. CBOlicTBa MHIUTO
PeakTuBbl: WHAWTO, TUAPOCYTH(PUT HATPUS, THIPOKCHI HaTpus (KOHIICHTPUPOBAHHBIA PacTBOP),
KOHIIEHTPUPOBAHHAs CepHasi KUCIOTa, 5%-HbIil pacTBOp IMoK03bl, 10%-HbIi pacTBOp KapOoHATa HATPHSL.
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2.1. Boccmanosnenue unoueo u Kyo6ogoe Kpauierue

B wmanenpkoli cTymke TmiarenbHO pactuparoT 20 Mr (HECKONIBKO KPYNMUHOK) WHAWTO C 2 MJT BOJIBI.
[Tomy4yeHHyI0 CyCIeH3uI0 BHOCST B MPOOUPKY, comepxanryto pactBop 0,2 r ruapocyiabdura HaTpus B 2 M
BOJIbI U MPWJIMBAIOT 2 MJI KOHLIEHTPUPOBAHHOTO pacTBopa miénoun. [IpoOupKy ¢ peakIHOHHON cMechio
OCTOPO)KHO HAarpeBaloT NpuU BeTpsAxuBaHuM. HabmiomaroT wucye3HOBeHHE ocaaka U o0pa3oBaHHe
KEJITO-KOPUYHEBOTO pacTBopa «0esnoro» uHAUro. Yacts (0kono 1 mMir) mOJyYeHHOTO pacTBOpa OTIMBAIOT B
JPYTYIO IPOOUPKY, JOOABISIIOT 2-3 MJI BOJBI U CHJIBHO BCTPSIXUBAIOT. PacTBOp CHHEET U BBIMAJAIOT XJIOMbS
cuHero uHAuro. B ocraBmryrocss 4acTh pacTBopa «O0enoro» HWHIUTO TMOTPYXKAIOT TMOJOCKY Oemoii
XJIOMYaTOOyMa)KHON TKaHU M OECIIBETHYIO HIEPCTIHYIO MPSDKY, IPEeIBAapUTEIbHO CMOYEHHbBIE Booi. Uepes
HECKOJIbKO MHUHYT TKaHb W MpPSKY BBIHUMAIOT M3 NPOOUPKH, OTXKUMAIOT OT H30bITKa pacTBopa u
pa3BelmIMBalOT Ha Bozayxe. [locTenmeHHO MarepHasibl OKpaIIMBAIOTCS B CHHUN IBeT. VICHBITBHIBAIOT,
CMBIBA€TCA JIM C HUX Kpacka BOJIOM H3-MOJ KpaHa.

Cxema 63auM0npeepau;eHud «benocoy u cune20 uHouUco

[IlenouHoii pacTBOp «0O€JIOro» WHAWTO, TaK Ha3blBaeMbId KyO, JIETKO NPOMMUTHIBAET TKaHb. llpm
MOCIIENYIOIIEM JeHCTBUU KHUCIOPOIa BO3/AyXa afcOpOMPOBAHHOE TKAHBIO JIGHKOCOSIMHEHHUE MEPEXOIUT B
HEPACTBOPUMBIN KpaCUTENb, KOTOPBIH, BBIAENSASICH B TOJIIE BOJIOKOH, MPOYHO CBSA3BIBAETCS ¢ HUMM. Jlis
NPUTOTOBIIEHUS] HMHJUIOBOTO Ky0a B TEXHMKE OOBIYHO HCIONB3YIOT THAPOCYIb(OUT  HATpUA
Na2S204%x2H20, IBasromuiics 04eHb CUIIEHBIM BOCCTAHOBHTCIIEM

Na2S204 + 2 NaOH ® 2 Na2S03 +2 H

2.2. Cynvpuposanue unou2o u 60ccmaHnogienue UHOUSOKApMUHA.

Heckonbko KpYNUHOK WHAWTO MOMEUIAI0T B MPOOUPKY, MPUIMBAIOT 1-2 MII BOABI M BCTPAXHUBAIOT CHAYaja
IpU KOMHATHOW TeMIlepaType, a 3aTeM IpU HarpeBaHUH, JeNaloT BBIBOA O CIHOCOOHOCTH WHAWUIO
pacTBOpAThCS B Boze. [IpuMepHO Takoe jk€ KOJMYECTBO MHJIMIO TOMEINAIOT B CyXYI0 HpPOOUPKY U
100aBASIOT 1 MJI KOHIIEHTPUPOBAHHOM CepHOI KUCIOTHL. [TocHHEeBITyI0 CMECh BCTPSIXHUBAIOT M HAIPEBAIOT B
TUTaMEHH Topenku (0CTOpOKHO!) 10 MOJTHOTO pacTBOpeHust HHAUTOo. [IpoOHpKy ¢ pacTBOPOM OXJIaXIal0T Ha
BO3/IyXE, 3aTeM HECKOJBbKO Kaledb pacTBopa JA00aBiIsior K 2-3 M xonomHoW Bozbl. [lomyuaercs
MHTEHCUBHO-CUHUIA PACTBOP MHIUIO-5,5 - MUCYIb(OKUCIOTH (MHIUTOKApMHHA).

B npoOupky HanuBarot 2 mi 5%-Horo pactBopa roko3bl, 2 it 10%-Horo pactBopa kapOoHaTa HaTpus U
1-2 xamau MOJYYeHHOTo PacTBOpa MHIUTOKAPMHHA (OCTOPOXKHO, BO3MOXHO BcerneHuBanue!). ITpobupky
ClIerka TOAOTPEeBAalOT M HaOMIOAAI0T BOCCTAaHOBJICHHWE CHHETO0 HMHIUTOKAPMHMHA: PAcCTBOP CTAHOBHUTCS
KENTBIM; €ro OXJAKIAIT W CUJIBHO BCTPAXUBAIOT. BHOBb IMOSBISAETCS CHUHAS OKpacka BCIIEACTBHE
OKHCJIEHUS JIEMKOCOEIMHEHUS KUCIOPOAOM Bo3yXa. IIpyu MOBTOpHOM HarpeBaHUM PacTBOP OMATH JKEITEET.
[Tonocku Genoii TKaHU OKPAIIMBAIOT HHAUTOKAPMHUHOM aHAJIOTUYHO KPAIICHUIO UHIUTO.

Koumponwvuwie eonpocwt u 3a0anusi:

1. HamumuTe ypaBHEHHME peakuuu Cynb(GUpoBaHUS WHAWTO. YeM oTIM4yaeTcs OT WHAWIO KpacHUTesb
WHJUTOKapMUH?

2. Bo3MO)X€eH 1M IIepexoi NHAUTOKapMHUHA B JIENKOCOEIUHEHHUE?

3. OObsAcHUTE NpOLECCHl, MPOUCXOMAIIME IPH KPAICHHMM HMHIUNO M HWHAWrOKapMuHOM. Hamummmre
YpPaBHEHUS PEAKIIUM.

4. Ilpu neiicTBUM CUIIBHBIX OKHUCIUTENCH (HampuMmep, a30THAsI ¥ XpOMOBAsi KUCIOTHI, IEPOKCH] BOAOPO/IA)
MHJIUTO IPeBpallaeTcs B U3aTUH, a UHAUTOKAPMUH — B U3aTUHCYIb(GOKKUCI0TY. Hanummure ypaBHEeHUS 3THX
peaKuuii.

OmnpiT 3.CBolicTBa NHpUIUHA

PeakTuBbI: MUpUIUH, KOHIIEHTPUPOBAaHHAs CoJisiHas Kuciora, 2%-Hblil pacTBop xiyopuaa sxenesa (III),
2%-ubIit pacTBOp cynbdara meau (II), HachIIEHHBIN pacTBOp MUKPUHOBOM KUCIIOTHI, loAMeTaH, HOA TaH,
1%-HbIl pacTBOp NMEpMaHTraHaTa Kajus, pacTBOp KapOOHaTa HaTpusl.

3.1. OcnosHvie coticmea nUpuoOuHa.

B npobupke cmemmBarot 1 M1 mupuanHa ¢ 4-5 Myt Bobl. OTMEUarOT XOPOIIYI0 PAaCTBOPUMOCTh ITUPHUIUHA B
BoJie U ero crneunduyeckuii 3anax. Karmio momydeHHOro pacTBOpa HAHOCAT Ha KPAacHYIO JIAKMYCOBYIO
Oymary, 0OTME4aroT U3MEHEHUE OKPAaCKH UUHIUKATOPA.
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K xamnme nupuamHa OCTOPOXKHO NPUOABISIOT KOHLEHTPUPOBAHHYIO COJIIHYIO KHCIIOTY, HaOIIONAoT
BBINAJICHUE OeJIoro ocajka M CHIbHOE pa3zorpeBaHue. K moaydeHHOMY OcCasiKy HMPUIMBAIOT BOXY, OCAIOK
pacTBOpPSETCS.

Ypasnenus peaxyuu:

3.2. Ilonyuenue coneti nupuouna.
K 1mn 2%-noro pactBopa xiopuga sxene3a (III) noGaemstor 1-2 kammm pacTBOpa NHMPHUAMHA,
mpUroToBiIeHHOTO B onbiTe 45.1. HabmronatoT oOpa3oBanue Oyporo ocajka.

12 Ypaenenue peaxyuu:

K 1 mn 2%-noro pactBopa cynbdara menu (II) mpunmBator 2 kaminu pactBopa nupuauna (om. 45.1),
HaOJIoMAl0T BhIMaZeHUE roiayboro ocanka ruapokcuga memu (II), KOTopwiii pacTBOpsieTCss B H30BITKE
MUPUINHA, 00pa3yst KOMIUIEKCHYIO COJIb SIPKO-CHHETO IIBETa

1 3. Ypaenenue peaxyuu:

K 2-3 M1 HachIIIEHHOTO PacTBOpa MUKPUHOBOM KUCIOTHI MpubasisaoT 0,5 M1 Kanellb pacTBOpa MUPHINHA
(om. 45.1). HabmronatoT nocreneHHoe 00pa3oBaHUe UTOIBYATHIX KPUCTAJUIOB IUKpaTa MUPUANHUA. Peakius
npuMeHsiercs Uil oOHapyxeHuss nupuauHa. Hamummmre e€ ypaBhenuwe. (Ilpu u3ObiTke mupuanHa
KPHUCTAJUIbI MUKpaTa MUPUAUHUS PACTBOPSIIOTCSA).

B n1Be mpoOpku BHOCAT 1O HECKOJBKO Kamelb MUpHauHA. B oqHy mpoOupKy H00aBisSIOT paBHbBIM 00bEM
HoameraHa, B Apyryro — Homdtana. IIpoOupku cnabo HarpeBaroT B BOASHON OaHe, peakIMOHHas Macca B
HUX MYTHEET U paccllauBaeTCs, BBIICIACTCS TSHKEIOE Maciio, KOTOPOE 3aTBEP/ICBACT.

1 4. Ypasnenus peaxyuii:

3.3. OmHoweHnue nupuourHa K OKUCIUMETSM.

CwmemmBarot 1 M pactBopa nupuauna (om. 45.1) ¢ 1 mu 1%-Horo pacTBopa nepMaHraHara Kaiaust 1 1 mu
pacTBopa KapOoHaTa HaTpus. PeakiimoHHYI0 CMECh HarpeBaloT, 00eCIBeUnBaHHs HE HAOMIONAIOT.
KoHTposbHBIE BONIPOCHI:

1. Kak 00BCHUTH XOPOIIIYIO PAaCTBOPUMOCTH MUPUINHA B BOzC?

2. Kaxoi xapakrep (KHUCIOTHBIN, OCHOBHBIN) IIPOSIBIISIFOT pacTBOPHI upHanHa B Boae? [louemy?

3. IloueMy NUPUIUH YCTOWYHUB K JEHCTBUIO OKUCIUTEICH?

4. Ecmu ¥omun N-METWINUPUINHUS PACTBOPUTH B HEOOJBIIOM OObEME BOIBI, J00ABUTH PACTBOP
denondranenHa, a 3aTeM HEMHOTO OKcHIa cepedpa M XOpOIIo NepeMelniarh, TO pPeaKIMOHHAs CMECh
OKpAITMBACTCS B MAaJMHOBBIM IIBET M BBIMAAACT KENTBIA ocanok. JlaliTe OOBsSCHEHUE STUM SIBICHUSM.
Hanummure ypaBHeHHe peakiuu.

OmnmiT 4. CBoMCTBa XMHOJIMHA

PeakTuBbI: XWHOIMH, TUKPUHOBAas KHUCIOTA, 2%-HBIM PacTBOp INEpMaHIaHaTa Kajus, COJsSHas KUCIIOTa,
KapOOHAT HATpHs, TUIPOKCHUI HATPUsl, HOIMETaH, HUTpaT cepedpa.
4. 1. Pacmsopumocms XUHOIUHA 8 B00€ U €20 OCHOBHbIE CBOUCEA.

K 5-6 M1 Bozbl TpuOaBIIsAIOT MpH BCTPSAXUBAHUM | MJT XuHOMKMHA. OTMEUAIOT XapaKTepHbIN 3amax XMWHOIMHA
U €ro OrpaHMYEHHYIO PacTBOPUMOCTH B BoJ€E. JlaloT pacTBOPY OTCTOSATHCS M CIMBAKOT BEPXHUH BOJHBIN
CIIOM B JAPYryl0 HpOOMPKY; TMOJYYEHHBIH BOAHBIM PAacTBOP XWHOJHMHA HCIONB3YIOT IS MOCIETYIOLINX
onbIToB. K ocraBmemycs nocie OTAeaeHUs] BOIHOTO CJI0S HEPACTBOPUBLIEMYCSI XUHOJIMHY IO KaIuIAM IIpH
BCTPAXUBAHUU TPUIMBAIOT KOHLIEHTPUPOBAHHYIO COJISIHYIO KHCIIOTY M HAOJIONAIOT IMOJIHOE PAaCTBOPEHHE
XMHOJIMHA. 3aTeM NMpHOABISIIOT PaCTBOP THAPOKCH]IA HATPUS, IPU 3TOM BBIICISIOTCS Karid XuHonuHa. 1o
aHAJIOTHH C TPEBPALICHUAMHU TUPUANHA HATUIINUTE YPaBHEHHUS COOTBETCTBYIOIIUX PEAKIUN JIs1 XUHOJIKHA.
4.2.06pa3zosanue nukpama XuHOIUHU.

K 2 mu1 HachIIIeHHOTO pacTBOpa MUKPUHOBON KHUCIIOTHI 100aBisitoT 0,5 M1 pacTBOpa XWHOJIMHA U3 O11. 46.1.
OO6pa3yeTrcst OOMIBHBIN 0CaIOK MUKpaTa XUHOMWHUA. HanuiuTe ypaBHEHUE peaKIuy.

4.3. [lonyuenue uemsepmuyHou aMMOHUEBOU CONU XUHOIUHA.
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K HecKoNbKMM KarisiM XHHOJIMHA B MMPOOMPKE OCTOPOKHO MPU BCTPSXMBAHUU TOOABISAIOT PAaBHBIA 00BEM
Hogucroro metuia. [IpobupKy cierka HarpeBaloT Ha BOJSHOM OaHe, HAOIIOJAIOT MOMYTHEHUE U BbIJICTICHUE
ObICcTpo 3arBepieBaromero macia. Yuctelii mpomykt tuaButcs npu 133 0C. Hamumwure ypaBHEHHE
peakuuu.

[Tony4yeHHYI0 YETBEPTUUHYI0 aMMOHOEBYIO COJIb XMHONMUHA (Homua N-METHIXHUHOJIMHUS) PacTBOPSAIOT B
HeOompIOM 00BEME BOIBI, J00ABISAIOT pacTBOp (eHondTamerHa W HEMHOTO OKcuaa cepelpa,
BCTpAXUBalOT. HaOmiomaioT BbIaJieHHE OCaJKa, pacTBOP CTAHOBUTCS CHJIBHOIIENOYHBIM. [lpu
B3aMMOJICHCTBUU CONM C OKCHJIOM cepedpa B BOAHOI cpele oOpasyercs UYeTBEpPTHUYHOE aMMOHHEBOE
OCHOBaHUE, pacTBOP KOTOPOTO IMOKAa3bIBAET CHJIBHYIO IIEJI0YHYIO peakuuio. Hanumure ypaBHeHHs peakuuii
00pa3oBaHMs COJM U COOTBETCTBYIOIIETO aMMOHHEBOTO OCHOBAHHUSL.

4.4. Oxucnenue XuHonuHa.

B npoOupky nHamuBatoT 1 mi pacTBopa XuHodMHA (om. 46.1), moGammstor 1 mim 2%-HOro pactBopa
nepMaHraHara kamus ¥ 1 mu pactBopa kapOonara Harpus. HaOmiomaroT oOecriBeunBaHHE pacTBOpa U
BbINaJiIeHNEe Oyporo ocajka.

3aoanue. Cpagnume c60licmea XuHOIUHA U NUPUOUHA, OOBACHUME UX CXOOCMBO U pasIuyue.

OmnpIT 5. OKHCIEHNE MOYEBON KUCIIOTHI

PeaktuBbl: MoueBasi kucnora, 10%-HbIl pacTBOp THAPOKCHAA HATpHsl, pa3OaBieHHAsl CONsIHAs KUCIOTA,
peaktuB DenuHra, pacTBOp HUTpara cepedpa, pacTBop KapOoHaTa HaTpus.

Ko BTOpOIf yacTu 1MIeI09HOTO PaCTBOPA MOUEBOM KHCIIOTHI JOOABIIAIOT paBHBIA 00beM peakTuBa DenuHra U

HarpeBaloT CMECh B IUIaMEHU ropenku. Beimanaet ocanok okcuna menu (I).

Ha crexnssHHYIO MIIaCTUHKY (C TIOJIOKEHHOM 0o OyMaroi) HaHOCST KaIlIlo pacTBOpa KapOoHaTa HaTpus,
CMEIIMBAIOT e€ C Karuled pacTBopa HHUTpaTa cepeOpa M BHOCAT B MOJYYUBLIYIOCS CMECh HECKOJIBKO
KpPUCTAJJIOB MOYEBOM KHUCIJIOTBI; OTMEYAlOT BBIMAJE€HUE OCaJka M U3MEHeHHe ero okpacku. KapOonar
HaTpus TEPEeBOAMT MOYEBYIO KHCIOTY B pacTBOp, a BbIMABIIMM BHayaie KapOoHaT cepebpa
BOCCTaHABJIMBAETCA IO YEPHOTO METaJUIMYECKOTo cepedpa. Hanmummmre ypaBHEHUS 3TUX peaKIHii.

[Ipn nmecTBUU CWIBHBIX OKHCIHTENEH (HampuMmep, KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI) MO4YeBas
KHCIIOTa 00pa3yeT cMech MPOAYKTOB OKUCIICHUS U Tuaparauuu. [Ipu nelicTBun Ha 3Ty cMech aMMHUaKa Ui
mEN0YM 00pa3yrOTCs OKPAIIEHHBIE COH IMyPIypOBO KUCIOTHI. [lypmypOBOKHCTBII aMMOHUN — MYPEKCH]T
OKpallleH B pO30BO-KPACHBIN I[BET.

MypekcuaHas peakius HCIONB3YyeTCs HE TOJNBKO ISl OOHAPYKEHUS MOYEBOW KHCJIOTBHI, HO M JPYTUX
MIPOM3BOIHBIX MypHHA, HAIIPUMEp, KopernHa U TECOOPOMHHA.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. [IpuBecT nmpuMepsl peakuil NOATBEPKAAIOIIUX OCHOBHBIE CBOMCTBA TUPUAMHA.
2. Peakiuu Hyk1€0(QHUIBHOTO 3aMELEHHUS B TUPUAUHOBOM KOJIBIIE.
3. BnusiHue rerepoaroMa Ha peakyu SIEKTPOPHILHOTO 3aMEICHHUS TUPUIHHA.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

4 cemecTp
*  TeKylMi KoHTpoJsb — 80 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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OcHoBHBIE  |paboTa Ha 10 OTBer Ha ceMHHape IO TpenBapuTeNbHO  0003HA-UYECHHBIM
TOHSATHS CEeMHHape TEOPETUYECKHM BOIPOCAaM M MaKCUMalb-HO oOleHuBaeTcss B 10
OpraHHYECKOU 0aJuIoB:
XUMUU. MeTonbl 9-10 O0aJJIOB  BBICTABISACTCS, €CIH CTYACHT  OOHA-pPYXKII
BBI/IETICHYS, BCECTOPOHHEE, CUCTEMAaTHIECKOE U INTy00-KOe 3HaHHWE MPOrPaMMHOTO
OYHCTKHU H Marepuana,.
MACHTH(QHUKALIT 8-7 0amnoB BBICTABISETCS, €CIM CTYACHT OOHA-PYKMJI TOCTaTOUYHO
OpraHUYeCKUX IyOOKHMe 3HaHUS IPOrpaMM-HOTO MaTepHara.
COETUHEHHH. 5-6 0anyoB: CTYIEHT MOKA3bIBaET HE JOCTATOYHBIH YPOBEHb 3HAHUUN
KauecTBennslit yueOHOTO M JIKIMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
u MPaKTHIECKUMHU HaBbIKAMU
KOJIMYECTBEHHBI 0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
i aHanms. npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MPaKTHUYECKUX CUTyalnid. HempaBuibHO OTBEUaeT Ha MOCTaBICHHBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM
Tectupon 10 Tect coctouT u3 15 Bompocos.
aHue 10 6amnoB — cTymeHT mpaBuiIbHO oTBeuaeT Ha 75-100% Bompocos B
TecTe
6 6amioB — CTyIEHT MpaBmiIbHO oTBedaeT Ha 50-74% BOIpOCOB B
TecTe
3 Oamma — CTyIeHT NpaBWIbHO oTBeyaeT Ha 25-50% BompocoB B
TecTe.
0 6amyoB - meHee 25% MPaBIIFHBIX OTBETOB
AnkaHsl naboparop 5 3amaHupoBaHO BhIMONHeHHE 1 JnaboparopHod paboOTel B BHIC
Has WHAWBUAYAIBHOTO JKCIIEPUMEH-TAIBHOTO 3aJaHus. 3a KaXAYIo
pabora nabopaTtopHyio paboTy MakcHUMalbHO HauucigeTcs 5 6amios: 1 G6amn
- BBINIOJIHEHUE; 2 Oanna — pacyeTsl ¥ ohopmiieHue; 2 Oaia — 3ammra
TEOPETUYECKOro MaTepuaia K labopaTopHoil padote
Tectupos 10 Tect cocTouT U3 15 Bonpocos.
aHue 10 6annoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B

TecTe

6 OamuoB — CTyOEHT MpaBWIbHO oTBeyaeT Ha 50-74% BompocoB B
TecTe

3 Oamma — CTygeHT HpaBWiIbHO oTBedaeT Ha 25-50% BompocoB B
TECTe.

0 6annoB - meHee 25% MpaBUIBHBIX OTBETOB




ATIKeHEI

KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTAaBISIETCS, €CIM  CTYIEHT  OO-HapyXui
BCECTOPOHHEE, CUCTEMAaTHIECKOe U ITy-00KOe 3HaHHE MPOTPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAKOMBIN C JOTOJIHUTENBHOM nuTeparypoil. Ha Bompocsl oTBedaer
KpaTKO, apTyMEHTHPOBAHO, YBEPEHHO, MO CYIIECTBY.

8-7 0amnoB BBICTABISETCS, €CIM CTYACHT 00-HAPYKWJI TOCTaTOUYHO
DIyOOKHe 3HaHUS MPO-TPaMMHOIO MaTepHalia, yMEHHE HCIOJIb30BaTh
paHee MONy4YECHHBIC 3HAHUSI C BHOBH NMPUOOPETEH-HBIMHU, IPUMEHATH
WX Ha TmpakThke. Bompockl, 3amaBaeMble IpenomaBaTeNieM, He
BBI3BIBAIOT CY-IIIECTBEHHBIX 3aTPyIHEHUH

5-6 0ayUIOB: CTYIEHT MOKAa3bIBAET HE JAOCTA-TOUYHBIA YPOBEHb 3HAHUH
y4eOHOTO U JIEKIHOHHO-TO MaTepHraja, He B IOJTHOM O0beMe BIaJCeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEpEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MpHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSI C OTBETAMH, IIOKa3bIBAa€T HENOCTATOYHO TIyOOKHE
3HAHU

0-4 0aJuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHB
npodeCcCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  TOpU  aHaJU3e
MpakTHUeCKUX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeI0BaTENbHO
u3naraerT Marepuan. HempaBuibHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM
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maboparop
Hast
pabora

3aruTaHupOBaHO BBITTOJNIHGHWE | J1abopaTopHOW paboTHl B BHUIE
WH/IMBUAYALHOTO JKCIIEPUMEH-TATBHOTO 3aJaHHs. 33 KaKIYIO
JabopaTopHyIO paboTy MaKCHMAIBHO HauuCIsIeTcs 5 6ammoB: 1 6amn
- BBITIOJIHEHHE; 2 Oaiia — pacdeThl u oopmiteHne; 2 6aa — 3amura
TEOPETHUCCKOTO MaTepraia K JaboparopHoii padorte

Tectupos
aHue

10

Tect coctouT u3 15 Bompocos.

10 6amnoB — cTymeHT mpaBuiIbHO oTBeuaeT Ha 75-100% Bompocos B
TecTe

6 0amioB — CTyIEHT MpaBmiIbHO oTBedaeT Ha 50-74% BOIpOCOB B
TecTe

3 Oamma — CTyIeHT NpaBWIbHO oTBeyaeT Ha 25-50% BompocoB B
TecTe.

0 6amyoB - meHee 25% MPaBIILHBIX OTBETOB

AJKaTAEeHEI.

naboparop
Hast
pabora

3ariaHupoBaHO BhIMONHeHHE 1 7naboparopHod paboTel B BHIC
WHAWBUAYAIBHOTO JKCIIEPUMEH-TANBHOTO 3aJaHus. 3a KaXAYIo
nabopaTtopHyio paboTy MakcHUMalbHO HauucigeTcs 5 6amios: 1 6amn
- BBINIOJIHEHUE; 2 Oanna — pacyeTsl ¥ ohopmiieHHe; 2 Oaia — 3alura
TEOPETUYECKOro MaTepuaia K labopaTopHoil padote

Tectupos
aHue

10

Tect coctout u3 15 BOmpocos.

10 6annoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

6 0amnoB — CTyOEHT MpaBWIbHO oTBeyaeT Ha 50-74% BompocoB B
TecTe

3 Oamma — CTygeHT HpaBWIbHO oTBedaeT Ha 25-50% BompocoB B
TECTe.

0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB

AJKUHBI

maboparop
Hast
pabora

3aruTaHupOBaHO BBITTOJIHEHWE | J1abopaTopHOW paboTHl B BHUIE
WHIMBUAYALHOTO JKCIIEPUMEH-TATBHOTO 3aJ]aHHs. 33 KaKIYIO
JabopaTopHyIO paboTy MaKCHMAIBHO HauuCIsIeTcs 5 6ammoB: 1 6amn
- BBITIOJIHEHHE; 2 Oaiia — pacdeThsl u oopmiteHne; 2 6aia — 3amura
TEOPETHYCCKOTO MaTepraia K JaboparopHoii padorte




KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUEHHBIM TEOPETHYECKHUM BONpOCaM U MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

9-10 0aJuIOB  BBICTAaBISIETCS, €CIM  CTYIEHT  OO-HapyXui
BCECTOPOHHEE, CUCTEMAaTHIECKOe U ITy-00KOe 3HaHHE MPOTPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MPETyCMOTPEHHBIE IIPOrpaMMON, OCBOMBIIMH OCHOBHYIO, u
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepualn H3JIaraercsi 4YeTKO, SICHO, XO-POLIMM S3BIKOM,
apPrYMEHTUPOBAHO, YMECTHO HC-TIONIb3yeTCs] MH(OPMALMOHHBIA U
WITIOCTPATUB-HBI Marepuan (MpUMepbl W3 NPAKTHKH, TaONUIHL,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0annoB BBICTABISETCS, €CIM CTYACHT 00-HAPYKWJI TOCTaTOUYHO
IyOOKHe 3HaHUS MPO-TPaMMHOIO MaTepHalia, yMEHHE HCIOJIb30BaTh
paHee MONy4YECHHBIC 3HAHUSI C BHOBH NMPUOOPETEH-HBIMHU, IPUMEHATH
ux Ha mpakTtuke. OTBET MO-CTPOEH JOTMYHO, MaTepHal M3araercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIO-CTPUPOBAHHBIM ~ MaTepuan, HO TMpH OTBETE JOIyC-KaeT
HEKOTOpBIE MOTPEIHOCTH. Bompockl, 3a1aBa-eMble MPENofaBaTeneM,
HE BBI3BIBAIOT CYILIECTBEH-HBIX 3aTPyAHEHUN

5-6 0ayUIOB: CTYIEHT MOKAa3bIBAET HE JOCTA-TOUYHBIA YPOBEHb 3HAHUM
y4eOHOTrO U JIEKIIHOHHO-TO MaTepHraja, He B IOJTHOM O00beMe BIaJCeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

Tectupos
aHue

10

Tect coctout u3 15 BOmpocos.

10 6annoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

6 OamuoB — CTyOEHT MpaBWIbHO oTBeyaeT Ha 50-74% BompocoB B
TecTe

3 Oamma — CTygeHT HpaBWIbHO oTBedaeT Ha 25-50% BompocoB B
TECTe.

0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB

IIpemMuansHbIe OaITHI

10

JIoNONHUTENBHBIE MTPEeMHUATbHBIE 0aTbl MOTYT OBITh HAYUCICHBI 32
MTOCTOSTHHYIO aKTHBHOCTH BO BpeMs JIa0OpaTOpHBIX 3aHATHH — 10
6amioB

WunuBuayansHble 3a/1aHAS,
C TMIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTEINTLHBIC OaJlTbI

50

CTYIIEHT MOXET NPEJOCTaBHTh BCE 3aJaHUS TEKYyIIEro KOHTPOJIS U
KOHTPOJIbHBIE CPE3bl

Hroro 3a cemecTp

100

TEKYIIHI KOHTPOJIb — 55 6amioB

5 cemecTp

KOHTPOJIBHBIEC CPE3bI — 3 cpe3a Mo 5 0auioB KaXK bl

npemuanbHbie 6amel — 10 6annoB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB
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Pacrnipenenenne 6aioB 1mo 3aJaHusIM:

TC
MbI

Ha3Banwne TeMbl
/ BUI yueOHOI
paboThI

Dopmbl
TEKYIIETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
OaiuIoB

MeTtoauka pOBEICHUS 3aHATHS U OIICHKU

CrmpThl,

NPOCTHIC
3¢upsl,
a-OKHUCH

Tectupon
aHue

Tect coctout u3 15 Bompocos.

2- Ganna — CTyAeHT MpaBMIIbHO oTBeyaeT Ha 55-100% Bompocos B
TecTe

1 Gam — cTyZIeHT paBMWIIBHO OTBeUaeT Ha 25-55% BOMpOCoB B TecTe.
0 6amyoB - meHee 25% MPaBIIFHBIX OTBETOB

KapOGonmibabie
COETMHEHHS.
HenpenenbHbie
abJIETH/IBl U
KETOHBI

Tectupos
aHue

Tect coctout u3 15 Bompocos.

2- Ganna — CTyJAeHT MpaBMIIbHO oTBeyaeT Ha 55-100% Bompocos B
TecTe

1 Gamn — CTyZIeHT PaBMWIBHO OTBeYaeT Ha 25-55% BOMpOCOB B TecTe.
0 6amyoB - meHee 25% MPaBIIFHBIX OTBETOB

maboparop
Hast
pabora

3aruraHupOBaHO BHITTOIHEHHE | JTabopaTOpHOM pabOTH B BUIE
WHIMBUIYAIEHOTO SKCIIEPUMEHTAILHOTO 3a1aHusl. 1 6a -
BBITIOJIHCHHUE; 2 6aia — pacueThl u 0o(hopMIICHHE, 3alTUTa
TEOPETHUECKOTO Marepuraia K jJaboparopHoit padborte

Kap6onosrie
KHCJIOTHI U UX
MIPOU3BOJIHBIC

maboparop
Hast
pabora

3aruraHupOBaHO BHITTOIHEHHE | JTab0opaTOpHOM pabOTHI B BUIE
WH/IMBUIYAILHOTO SKCIIEPUMEHTAILHOTO 3a1aHusl. 1 6a -
BBITIOJIHCHHUE; 2 6alia — pacueThl u o(hopMIICHHE, 3alTUTa
TEOPETHUCCKOTO Marepuraia K jJaboparopHoit paborte

Tectupos
aHue

Tect coctout u3 15 Bompocos.

2- Gamnma — CTYIEHT NpaBWiIbHO oTBedaeT Ha 55-100% BompocoB B
TecTe

1 Gamy — cTyZIeHT MPaBMWIIBHO OTBeUaeT Ha 25-55% BOMpOCOB B TecTe.
0 6amyoB - meHee 25% MPaBIIFHBIX OTBETOB

I'unpokcukucino
THI

KOJJIOKB

HYM(KOHT

POJIbHBII
cpe3)

KommokBuyM crmaeTcss B yCTHOH (opMe IO IPeaBapUTEILHO
0003HAaYEHHBIM TEOPETHYECKHM BONpOCaM U MaKCHUMAaJbHO
orennBaercs B 10 Gamos:

5-4 0GayIoB BBICTABIISCTCS, €CIIM CTYACHT OOHAPYKUJ BCECTOPOHHEE,
CHUCTeMaTHYecKoe M TITyOOKoe 3HaHWE MPOTPAMMHOIO Marepuaa,
YMEHHE CBOOOMHO  BBIIIONHATH  3aJaHUS, MPETyCMOTPEHHBIE
NpOrpaMMoOl,  OCBOMBIIMH  OCHOBHYIO, W 3HAaKOMBIM ¢
JIONIOJIHUTENbHON nuTepaTtypoil. Ha Bompocsl oTBedaeT Kparko,
apryMEeHTHPOBAHO, YBEPEHHO, 110 CYIIIECTBY.

3-2 0auioB BBICTABIISICTCS, €CIIM CTYICHT OOHAPYKHJI TOCTATOTHO
[TyOOKHE 3HaHUS MPOTPAMMHOTO MaTepuana, yMEHHE HCIOIb30BaTh
paHee TONYyYEeHHbIE 3HAHHUS C BHOBb NMPHOOPETEHHBIMH, MPHUMEHATH
WX Ha TMpakThKe. Bompockl, 3amaBaeMbie IperogaBaTelieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUH

2-1 6amIoB: CTyACHT IMOKA3hIBaeT HE JOCTATOYHBINH YPOBEHb 3HAHHMA
y4e0HOTO U JIGKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiaieeT
MPaKTHYECKUMH HaBBIKAMH, YyBCTBYET ceOsi HEYyBEpPEHHO IIPH OTBETE
Ha BOMPOCHL. B OTBeTe HE Bcernma MPHUCYTCTBYET JIOTHKA, apTyMEHTHI
MIPHUBIIEKAIOTCS HEJOCTATOYHO Beckre. Ha mocTaBieHHBIE BOMPOCHI
3aTpygHSETCS C OTBETaMH, IOKa3bIBa€T HEMIOCTAaTOYHO TIIyOOKHe
3HAHUSA

0-1 OaIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHSeTCs  TpU  aHAIU3e
MpakTHYeCKuX cuTyanuil. He Moxer mnpuBecTH mpuMepsl U3
peanbpHON TpakTHKH. HeyBepeHHO M JIOTHYECKH HEeroCseI0BaTeIhbHO
v3Naraer Marepuan. HempaBmibHO OTBeUaeT Ha IOCTaBJICHHBIE
BOIIPOCHI WJIH 3aTPYIHSIETCS C OTBETOM

naboparop
Hast
pabora

3arraHupoBaHo BEIONHEHHE | TabopaTopHOM paboTH B BHIIE
WHAWBUAYAIBFHOTO SKCIEPUMEHTAIBHOTO 3a1aHus. 1 6a -
BBITIOJTHEHKE; 2 0ajia — pacyeTsl 1 opopMIiieHHe, 3auTa
TEOPETUYECKOro MaTepuaiia K 1aboparopHoii paboTte

57



Anpnernno- u
KETOHOKHCJIOTEI

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

2- Gamnia — CTyACHT MpaBUIbHO oTBeuaeT Ha 55-100% BompocoB B
TecTe

1 Gann — cTyaeHT IpaBUWIIBHO OTBeuYaeT Ha 25-55% BONpPOCOB B TecTe.
0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB

naboparop
Hast
pabora

3arraHupoBaHo BhINONHEHHE | TabopaTopHOM paboTH B BHIIE
WHAWBUAYaAIBEHOTO SKCIIEPUMEHTAIBHOTO 3a1aHus. 1 6a -
BBITIOJTHEHKE; 2 0ajia — pacueTsl 1 opopMmiieHHe, 3auTa
TEOPETUYECKOro MaTepuaia K 1aboparopHoii padbote

VreBoanl

naboparop
Hast
pabora

3arraHupoBaHo BhINONHEHHE | TabopaTopHOM paboTH! B BHIIE
WHAWBUAYaAIBFHOTO SKCIIEPUMEHTAIBHOTO 3a1aHus. 1 6a -
BBITIOJTHEHKE; 2 0ajia — pacyeTsl 1 opopMIiieHHe, 3auTa
TEOPETUYECKOro MaTepuaia K 1aboparopHoii padboTte

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

2- Gajmia — CTYOEHT HpaBWIIbHO OTBedaeT Ha 55-100% BompocoB B
TecTe

1 Gann — cTyaeHT NpaBHWIIBHO OTBeuYaeT Ha 25-55% BONpPOCOB B TecTe.
0 6annoB - meHee 25% MpPaBUIBHBIX OTBETOB

AMHUHOKHUCIIOTEI

naboparop
Hast
pabora

3arraHupoBaHo BhINONHEHHE | TabopaTopHOi paboTH B BHIIE
WHAWBUAYaAIBFHOTO SKCIEPUMEHTAIBHOTO 3a1aHus. 1 6a -
BBITIOJTHEHKE; 2 0ajia — pacyeTsl 1 opopMIiieHHe, 3auTa
TEOPETUIECKOro MaTepuaia K 1aboparopHoii padbote

KOJIJIOKB
HYM(KOHT
PONBHBINI

cpe3)

KomnmokBuym cpmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUYEHHBIM TEOPETHYECKHUM BONpOCaM | MaKCUMAaJIbHO
oueHuBaercs B 10 Gaiios:

5-4 0ayIoB BBICTABISICTCS, €CIU CTYACHT OOHAPYKUII BCECTOPOHHEE,
CHCTEMaTHYeCcKoe M IIyO0OKOe 3HaHWE MpPOrpaMMHOTO MaTepHaa,
yMEHHE CBOOOAHO  BBINOJNHATH  3aJaHWs, MPEIYyCMOTPEHHBIE
MpOrpaMMoOM,  OCBOMBIIMA  OCHOBHYIO, U 3HAKOMBIH ¢
JOTIONIHUTENBHON JuTepaTypoil. Ha Bompocsl oTBewaeT Kparko,
apryMEeHTHUPOBAHO, YBEPEHHO, 110 CYIIIECTBY.

3-2 0aIoB BBICTABISCTCS, €CIIM CTYIEHT OOHAPYXWJ JOCTAaTOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIIOJIb30BaTh
paHee NONyYeHHBIE 3HAHWS C BHOBb NMPUOOPETECHHBIMH, MPUMEHATH
WX Ha TmpakThke. Bompockl, 3amaBaeMble IpenomaBaTeNieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

2-1 6anyoB: CTyAEHT MOKa3bIBAE€T HE AOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIEKIMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiajeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEpEHHO IPU OTBETE
Ha BONpPOCHL. B oTBETe HE Bcerna MpHUCYTCTBYET JIOTHKA, apryMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BOIPOCHI
3aTPyAHSIETCSl C OTBETAMH, ITOKa3bIBAaeT HENOCTATOYHO TIyOOKHE
3HaHU

0-1 0aJuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodeCcCHOHANBHBIX ~ 3HAHUM,  3aTpygHAETCS  OpU  aHAJU3e
MpakTHUeCKUX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM mpakTHKU. HeyBepeHHO M JOTMYECKH HENOCIeN0BaTeNbHO
u3naraer Marepuan. HempaBuibHO OTBeYaeT Ha IOCTaBIICHHBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

[ukmoankaHs

Tectupos
aHue

Tect coctout u3 15 Bompocos.

2- Ganna — CTyAeHT MpaBMIIbHO oTBeyaeT Ha 55-100% Bompocos B
TecTe

1 Gam — cTyZIeHT MpaBMWIIBHO OTBeUaeT Ha 25-55% BOMpOCOB B TecTe.
0 6ammoB - meHee 25% MPaBIILHBIX OTBETOB

maboparop
Hast
pabora

3aruTaHupOBaHO BBITTOJIHGHHE | J1abopaTopHOW paboTHl B BHUIE
WHIMBUAYALHOTO OKCIEPUMEHTAIBHOTO 3aJaHus. 32 KakIyIo
JabopaTopHyIO paboTy MaKCHMaIBHO HauuciseTcs 2 6ammos: 1 6amn
- BBINIOJIHGHWE, pacdyeTel U odopmiienne; 2 Oamra — 3amuTa
TEOPETHUECKOTO MaTepraia K JaboparopHoii padorte
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ApoMaTtnueckue
YIIEBOAOPOIBI
(6en3ou u ero
TOMOJIOTH).

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

2- Gajmia — CTYOEHT HpaBWIBHO OTBedaeT Ha 55-100% BompocoB B
TecTe

1 Gann — cTyaeHT IpaBUWIIBHO OTBeuYaeT Ha 25-55% BONpPOCOB B TecTe.
0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB

naboparop
Hast
pabora

3arraHupoBaHo BhINONHEHHE | TabopaTopHOM paboTH B BHIIE
WHAVBUAYAIBHOTO  JKCIIEPUMEHTAIBHOTO  3adaHusd. 1
-BBITIOJIHEHHE; 2 Oaia — pacueTsl U opopMIICHHE, 3alIUTa
TEOPETUYECKOro MaTepuaia K 1aboparopHoii padbote

Oayut

10.

T'amoreno-,
cyns(o- 1
HUTPOIIPOU3BOIT
HEIE
OEH30ILHOTO
psana

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

2- Oajmia — CTYOEHT HpaBWIIbHO OTBedaeT Ha 55-100% BompocoB B
TecTe

1 Gann — cTyaeHT NpaBUWIIBHO OTBeuYaeT Ha 25-55% BONpPOCOB B TecTe.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB

11.

T'unpokcunpous
BOJIHBIE
OCH30JIEHOTO
psana

Tectupos
aHue

Tect coctouT u3 15 Bompocos.

2- Ganna — CTyAeHT MpaBMIIbHO oTBeyaeT Ha 55-100% Bompocos B
TecTe

1 Gamy — cTyZIeHT MPaBMWIIBHO OTBeUYaeT Ha 25-55% BOMpOCOB B TecTe.
0 6amyoB - meHee 25% MPaBIIIFHBIX OTBETOB

KOJLIJIOKB

UYM(KOHT

POJIBbHBII
cpe3)

KommokBuyM crmaeTcss B yCTHOH (popMe IO IPeaBapUTEILHO
0003HAaYEHHBIM TEOPETHYECKHM BONpOCaM U MaKCHMAaJIbHO
orennBaercs B 10 Gamos:

5-4 0GayIoB BBICTABIISCTCS, €CIIM CTYACHT OOHAPYKUJ BCECTOPOHHEE,
CHUCTEMaTHYecKoe M TITyOOKoe 3HaHWE MPOTPAMMHOTO Marepuaa,
YMEHHE CBOOOMHO  BBIIONHATH  3aJaHUS, MPETyCMOTPEHHBIC
MpOrpaMMol,  OCBOMBIIMH  OCHOBHYIO, W 3HAaKOMBIM ¢
JIONIOJIHUTENIbHON nuTepaTtypoii. Ha Bompocsl oTBedaeT Kparko,
apryMEeHTHPOBAHO, YBEPEHHO, 110 CYIIIECTBY.

3-2 0auioB BBICTABISICTCS, €CIIM CTYICHT OOHAPYKHJI TOCTATOTHO
[TyOOKHE 3HaHUS MPOTPAMMHOTO MaTephaia, YMEHHE HCIOIb30BaTh
paHee TONyYEeHHbIE 3HAHHS C BHOBb NMPHOOPETEHHBIMH, MPHUMEHATH
WX Ha TMpakThKe. Bompockl, 3amaBaeMble IperoaaBaTelieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUH

2-1 6amIoB: CTyACHT IMOKA3bIBAeT HE JOCTATOYHBLINH YPOBEHb 3HAHMIA
y4e0HOTO M JIGKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiaieeT
MPaKTHYECKUMH HaBBIKAMH, YyBCTBYET ceOsi HEYyBEpPEHHO IIPH OTBETE
Ha BOTPOCHL. B OTBeTe HE Bcernma MPHUCYTCTBYET JIOTHKA, apTyMEHTHI
MIPHUBIIEKAIOTCS HEJOCTATOYHO Beckre. Ha mocTaBieHHBIE BOTPOCHI
3aTpygHSETCS C OTBETaMH, IOKa3bIBa€T HEMIOCTAaTOYHO TIIyOOKHe
3HAHUSA

0-1 OaIIIOB: CTYICHT ITOKa3bIBACT cabbIit YPOBCHB
npoeCCHOHANBHBIX ~ 3HAHUWM,  3aTpyJHAeTCs  TpU  aHAIU3e
MpakTHYeCcKuX cuTyanuil. He MoXer mnpuBecTH mNpuUMepsl U3
peanbpHON TpakTUKH. HeyBepeHHO M JIOTHYECKH HEToCeI0BaTeIbHO
v3Naraer Marepuan. HempaBmibHO OTBeUaeT Ha IOCTaBJICHHBIE
BOIIPOCHI WJIH 3aTPYIHSIETCS C OTBETOM

12.

AJBIETHUIbI,
KETOHBI,
KHCJIOTHI psijia
OeH3oa.
XHWHOHEBI

naboparop
Hast
pabora

3arraHupoBaHo BhINONHEHHE | 1abopaTopHOM paboTHI B BHIIE
WHAMBUAYaAIBEHOTO SKCIIEPUMEHTAIBHOTO 3a1aHus. 1 6am -
BBITIOJTHEHKE; 2 0ajia — pacyeTsl 1 opopMIiieHHe, 3auTa
TEOPETUIECKOro MaTepuaia K 1aboparopHoii pabote

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

2- Gaymia — CTYOEHT HpaBWIIbHO OTBedaeT Ha 55-100% BompocoB B
TecTe

1 Gann — cTyaeHT NpaBUIIbHO OTBeuaeT Ha 25-55% BONpPOCOB B TecTe.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB
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13.

ApoMaTtnueckue
amuHElL. [{nazo-
u
A30COETUHEHNS

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

2- Gamnia — CTyACHT MpaBUIbHO oTBeuaeT Ha 55-100% BompocoB B
TecTe

1 Gann — cTyaeHT IpaBUWIIBHO OTBeuYaeT Ha 25-55% BONpPOCOB B TecTe.
0 6annoB - MmeHee 25% MpaBUIBHBIX OTBETOB

naboparop
Hast
pabora

3arraHupoBaHo BhINONHEHHE | TabopaTopHOM paboTH B BHIIE
WHAWBUAYaAIBEHOTO SKCIIEPUMEHTAIBHOTO 3a1aHus. 1 6a -
BBITIOJTHEHKE; 2 0ajia — pacueTsl 1 opopMmiieHHe, 3auTa
TEOPETUYECKOro MaTepuaia K 1aboparopHoii padbote

14.

MHorosaepHbIe
apOMaTHYCCKHUEC
COCIMHEHHS C
HEKOHJIEHCHPOB
aHHBIMU
OCH30JIbHBIMU
SITPAMH,
TpudeHuIMeTaH
OBBIC KPaCHUTEIH

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

2- Oajmia — CTYOEHT HpaBWIIbHO OTBedaeT Ha 55-100% BompocoB B
TecTe

1 Gann — cTyaeHT NpaBUWIIBHO OTBeuYaeT Ha 25-55% BONpPOCOB B TecTe.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB

15.

Hadranus,
aHTpAICH U UX
MPOM3BO

naboparop
Hast
pabora

3arraHupoBaHo BhINONHEHHE | TabopaTopHOM paboTH B BHIIE
WHAWBUAYaAIBEHOTO SKCIEPUMEHTAIBHOTO 3a1aHus. 1 6amn -
BBITIOJTHEHKE; 2 0ajia — pacyeTsl U opopMiieHHe, 3auTa
TEOPETUYECKOro MaTepuaia K 1aboparopHoii padbote

16.

ITaTnunennrle
TETEPOLUKIIBI

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

2- Gaymia — CTYOEHT HpaBWIIbHO OTBedaeT Ha 55-100% BompocoB B
TecTe

1 Gann — cTyaeHT NpaBUWIIBHO OTBeuYaeT Ha 25-55% BONpPOCOB B TecTe.
0 6annoB - MmeHee 25% MpPaBUIBHBIX OTBETOB

17.

IITecTnuneHHBIE
TETEPOLUKIIBI

KOJIJIOKBHU
™M

KomnokBuym cmaercss B ycTHOH (opMme 1O mNpeaBapUTEIbHO
0003HAUYEHHBIM TEOPETUYECKHUM BONpOCaM | MaKCUMaJIbHO
oueHuBaercs B 10 Gaiios:

5-4 0anIoB BBICTABISICTCS, €CIU CTYACHT OOHAPYKUII BCECTOPOHHEE,
CHCTEMaTHYeCcKoe M IIyO0OKOe 3HaHHWE MpPOrpaMMHOTO MaTepHaa,
yMEHHE CBOOOAHO  BBINOJNHATH  3aJaHWs, TPEIYCMOTPEHHBIE
MpOrpaMMoOM,  OCBOMBIIMA  OCHOBHYIO, U 3HAKOMBIH ¢
JOTIONIHUTENBHOM JuTepaTypoil. Ha Bompocsl oTBewaeT Kparko,
apryMeHTHUpPOBAHO, YBEPEHHO, 110 CYIIIECTBY.

3-2 0aIoB BBICTABISCTCS, €CIIM CTYIEHT OOHAPYXHJI JOCTAaTOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIC 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
WX Ha TmpakThke. Bompockl, 3amaBaeMble IpenomaBaTeNieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

2-1 6anyoB: CTyAEHT MOKa3bIBAE€T HE AOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKMOHHOTO Marepuaia, He B MOJTHOM oObeMe BiajeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsl HEYBEPEHHO IPU OTBETE
Ha BONpPOCHL. B oTBETe HE Bcerna MpHUCYTCTBYET JIOTHKA, apryMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAa€T HENOCTATOYHO TIyOOKHE
3HaHU

0-1 0asuIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodeCcCHOHANBHBIX ~ 3HAHUM,  3aTpygHAETCS  OpU  aHAJU3e
MpakTHYeCKUX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuJIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

maboparop
Hast
pabora

3aruTaHupOBaHO BBITTOJIHGHHE | J1abopaTopHOW paboTHl B BHUIE
WHIMBUAYALHOTO OKCIIEPUMEHTAIBHOTO 3aJaHus. 32 KaKIyIo
JabopaTopHyIO paboTy MaKCHMaIBHO HauuciseTcs 2 6ammos: 1 6amn
- BBINIOJIHGHWE, pacdyeTel U odopmiieHne; 2 Oamna — 3amuTa
TEOPETHYECKOTO MaTepraia K JaboparopHoii padorte
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18. [IpemuansHbie OaIbl 10 JlononHuTeNbHBIE MPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
MOCTOSIHHYIO aKTUBHOCTH BO BpeMs JabopaTopHbIX 3aHsATHA — 10
0asioB

19. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHUs

OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOLIOY,

25-30 6amynoB — CTYAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

20. |MupuBuyanbHbIe 3a1aHUs, 50 CTYJCHT MOXET IMPEJOCTABUTh BCE 3aJaHUsl TEKYNIETO KOHTPOJS H
C TMIOMOIIBI0 KOTOPBIX KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTEINTLHBIC OaJlTbI

21. Hroro 3a cemectp 100

HrtoroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKH IO JUCIHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIOMUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KOJIJIOKBUYM

Tema 3. AnKeHEI

Anxensl. Homenkiarypa, uzomepus. CriocoObl MosryueHus:: TerupupoBaHie alKaHOB, YACTUYHOE
TUJIPUPOBAaHUE AJIKMHOB, IETUApOrajioreHupoBanye u npasuio 3ainesa. E1 u E2 - mexanusmel
JNETUAPOTAIOTCeHUPOBAHUS, AETAIOTCHUPOBAHUE, IETUAPATALMS CIIUPTOB U €€ MEXaHU3M.

Tepmuueckoe pa3iokeHHE YETBEPTUYHBIX aMMOHHMEBBIX OcHOBaHHMM (peakuust [odmana), mpeBparieHue
kapOoHmIbHOU Tpymmbl B rpynny C=C (Buttur), kpekunr HegTenpoaykros. [Ipupona nBoWHON yrieposn
-yriepoaHoit cBsizu. CorictBa [1U - cBsizu. Onucanue 3lIeKTPOHHOIO CTPOEHUS ATUJICEHA B paMKax MeToja
MOJICKYJISIPHBIX opOuTaneil. [ eomerpuyeckas (1UC - TpaHC -) U30MEPHS AKCHOB. DPU3HUECKHE CBOMCTBA U
CHEKTPaJIbHbIE XapaKTEPUCTUKH AJIKEHOB.

XUMUYECKHE CBOICTBA alIKEHOB: THJPHUPOBaHHE, TPUCOECTUHEHHE TajJOreHOBOMOPOIHBIX KHCIOT,
rajJjioreHOB, BOJBI, JJICKTPOPMIbHBIM MexaHu3M mnpucoeauHeHuss no cBmiu C = C. Crepeoxummus
anekTpoguibHOTO TpucoeanHeHus. I[lpaBuno MapkoBHUKOBa M ero uHTepnpetanus. OOpamieHue
OpHUEHTAIlMK TpUcoeauHeHus: OpoMucToro Bogopoaa (mo Kapamry) kak pe3ynbTar U3MEHEHHUS MEXaHHU3Ma
peakiuu (mepekucHsIit 3pdexr). PagukanbHbie peakIuu aaKeHOB.

Peaknun  okucnenust ankeHoB: dsnokcupupoBanue (IIpunexae, Illaprutecc), 1nwmc- W TpaHC-
ruapokcunupoBanre (peakuust Barnepa), pacmieruienwe cBsizu C = C, o3oHonus. I[lomumepusarms:
KaTHOHHAas1, CBOOOTHOpaNKaIbHASL U KOOpPIAMHAIIMOHHAA. TamoMepu3aus.

PeaKI_II/DI AJIKCHOB 110 aJITIMJIBHOMY TTOJIOKCHUIO: TAJIOTCHUPOBAHUEC, OKHUCJICHUC, OKHUCIUTEIbHBIN
aMMOHOJIN3. AJUTWIIbHAS P-3JIEKTPOHHAS CUCTEMA, I,P-COTPSKEHNE, KAU€CTBEHHOE OMKMCaHUE B TEPMHUHAX
teopun MO u xapakrep pacupeaesieHus AEKTPOHHOH INIOTHOCTHU B aJJIMIIBHBIX KaTUOHE, PaIuKaJe,
aHUOHE

Tema 5. AITKHUHBI



Anxunsl. Homenknarypa u uzomepus ankuHoB. CriocoObl 00pa3oBaHus TpoiiHoi cBsi3u. KapOouauslit u
MUPOTUTHYECKUN METOBI TOTyYEHUs alleTHIIeHa, AeWCTBUE CIIMPTOBOTO PAacTBOPA ILEJIOUH Ha
JUTAJIOT€HOIIPOU3BOIHBIC C TEMUHAIBHBIM U BUIIMHAIBHBIM PACIIONIOKEHUEM aTOMOB rajioreHoB. Onucanue
TPOMHOM CBSI3U Ha OCHOBE IpeacTaBieHus 00 SP-rubpuanzanuu.

@usnueckue CBOMCTBA U OCHOBHBIC CIEKTPAJIBHBIE XapAaKTEPUCTUKHU AJKMHOB. XMMHUYECKHE CBOWCTBA:
KHMCJIOTHBIM XapakTep, KATAJIUTUYECKOE BOCCTAHOBJIICHHE HATPUEM B KUIKOM aMMMAKE, TMIPUPOBAHUE,
raJIOTEHUPOBaHUE, THIporajioreHuposanue, ruaparauusa (peakuums M.I. Kyueposa), npucoennnHenue
OpPraHUYeCKHUX KHUCIIOT, CIIUPTOB, IUAHOBOJ0PO/a, peakuun dadopckoro u Penre Ha 0OCHOBE alleTUIIMHA.

HyxnodunpHoe mnpucoennHeHHe 10 TpoWHOHM cBs3u. IlpeBpamieHue aneTujieHa B BUHHJIAICTUIICH,
MIPOMBIIIIJICHHOE 3HaYeHUE 3TOU peakuuu. L{ukmoonuromMmepusanus ankKHHOB. AJKUHBI KaK AUEHO(UIIBL.

Tema 9. I'MAPOKCUKHUCIIOTHI
Bomnpockl K KOJIOKBUYMY:
1. Homenkiiatypa u uzomepusi KapOOHOBBIX KHUCIIOT.

2. Ilonmydenue KapOOHOBBIX KHCJIOT: OKMCIEHHEM CIHPTOB M allbJCTHI0B, THAPOIU30M
TPHUTaJIOTeHMETUIBHBIX IPOU3BOIHBIX, THAPOIN3OM HUTPHIIOB, KapOOKCUIMPOBAHUE
METAJTIOOPTAHUYECKUX COCIUHEHUM.

3. KucioTHele 1 OCHOBHBIE CBOWCTBa KapOOHOBBIX KHCJIOT. B3ammomelcTBue ¢ MeTaljlaMu |
menoyamu. Pe3oHaHCHast cTaOunm3aiys KapOOKCUiIaT-aHuoHa.

4. BoccTaHoBIeHHE KapOOHOBBIX KUCIIOT.

5. Drepudukarnus. MexaHu3M peakiuu.

6. JlekapOokcunrpoBaHrue KapOOHOBBIX KUCIIOT.

7. B3aumogeiicTBue KapOOHOBBIX KUCIIOT C TajoreHuaaMu gocdopa u cepsl.

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

9. B3aumopelcTBHE TaJOTCHAHTHAPUIOB C BOJOW, aMMHAKOM, CIIMUPTAMH, COJSIMH KapOOHOBBIX
KHCJIOT.

10. AHruapuasl KapOOHOBBIX KHCIOT. [lomyueHre u3 raJoreHaHrupUI0B U KETEHOB.
11. Homenknarypa u uzoMepusi cnupToB. [IpakTuueckoe uCronb30BaHUE CIIUPTOB.

12. Tlony4yeHue COMpTOB: rUApaTalys aJKEHOB, TMIPOJIM3 TaJOr€HONPOU3BOAHBIX, C MOMOULIBIO
peaKkTUBOB | pUHBsIpa, BOCCTAHOBICHUEM aJIbJETUIOB U KETOHOB.

13. KucnorHsle 1 OCHOBHBIE CBOMCTBA CIUPTOB. B3auMonelicTBre ¢ MeTalIIaMH.

14. Tlony4yeHue rajJoreHaJIKaHOB U3 CITUPTOB.

15. MexaHu3Mbl MEXMOJIEKYISIPHON U BHYTPUMOJIEKYJIIPHOM A€TUApATAL|sl CIIUPTOB.

16. Peakmust aTepudukanum.

17. Oxucnenue CuupToB.

18. B3aumoneiicTBrE ¢ alibJACTHAAMHU U KETOHAMU: MTOJIYYECHHE MOJTyalleTaJIel U alleTalieid, MoiayKeTalen
U Ketajied. MexaHu3mbl peakiui.

19. MHOroaroMHbl€ CIIMPTHI: CTPOCHUE U MPAKTUYECKOE 3HAYCHNE ITUIICHIVIMKOJIA U NIALEPHHA.

20. Homenknarypa u uzoMepust mpocThix 3¢upoB. Llukanueckue npoctbie 3upbl, KpayH-3(QHPHL.

21. IMomy4yeHue mpocCThIX A(UPOB C TMOMOIIBI MEXMOJEKYIIPHON NeruapaTaliid CIUPTOB U TIO
Metony BumnsmMcona. .

22. HomeHkiatypa 1 M30Mepus aJibJACTHI0B U KETOHOB.
23. HonyquHe AJIBACTUAOB U KECTOHOB: C MIOMOIIBIO OKUCIICHUS CITUPTOB, TMIPOJIM30M BUIITMHAJIbHBIX

JMTAIOTEHOITPOU3BOIHBIX, O30HOIHM30M AJKCHOB, THIApATAllMeld aJKWHOB, IMHPOIHM30M COJEH
KapOOHOBBIX

KHUCJIOT.
24. BoccTaHOBIEHHE aIbJIETHI0B U KETOHOB.

25. OKuceHne anbIerua0B: peakius TomieHca (cepedpsHoro 3epkaina), peakius deauHra.
26. OkuciIeHHe KETOHOB.

27. lucnponopuroHUpoBaHue anbiaeruaoB. Peakuus Kanauiapo.
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28. Peakuuu HyKJICO(QHIBLHOTO MPHCOSIWHEHMS MO KapOOHWIBHOW rpynme. B3aumopelicTBue
aJbJICTUI0OB U KETOHOB C IIMAHUCTHIM BOAOPOIOM, MarHWii OPraHUYECKMMH COCIMHEHUSIMH,
THIPOCYIb(OUTOM HATPUS.
29. Peakius anpJeTuI0B U KETOHOB C MEHTaXJI0puoM ¢ocdopa.
20. B3auMmoneiicTBUe albJIETUAOB U KETOHOB C MPOM3BOAHBIMU aMMuaka. [lomyueHue MMUHOB,
OKCHUMOB, THJIPa30HOB. MeXaHU3MbI PEaKIUi.
21. AnpaonbHas U KpOTOHOBAs KOHAEHCAMU. MeXaHu3M peakiuu.

Tema 12. AMMHOKHCIIOTEI
Bormpocs! kK KOJIOKBUYMY.
. AMUHOKUCIIOTBI, IETITU/IBI U OCTIKU: CTPOCHHE M OMOIOTUYECKOE 3HAYCHHUE.
. KucnoTHo-ocHOBHBIE CBOMCTBA aMUHOKHUCIIOT. M3031€KTprdecKkas Touka.
. CriocoOsbI cuHTe3a anb(ha-aMUHOKHICIIOT: aMUHUPOBaHUE ab(a-raioreHokucior, cuares [lTpekkepa.
. [Tomy4yenne HUTPONIPOU3BOAHBIX: HUTPOBAHUEM QJIKAHOB M ApEHOB, U3 raJOT€HAIKAHOB.
. BoccranoBnenre HUTPOPOU3BOIHBIX.
. C-H Kuci10THOCTH HUTPOTIPOU3BOIHBIX: KOHACHCAIUS ¢ KAPOOHWIBHBIMU COCTMHEHUSMU.

~N O bk W=

XUMHUECKHE CBOWCTBA alb(a-aMUHOKHCIIOT: AalMJIMPOBAHUWE TIO0 AMHUHOTPYIE, STepuUKAIHS,
MIOJIyYEHUE TUKETOIHUIIEPA3UHOB.

8. OOpa3oBaHKe MPOU3BOJHBIX MO0 KAPOOKCUIILHON U aMHHOTPYIIE, OETauHbI.
9. B3auMoaeliCcTBUE C a30TUCTON KUCIJIOTOM.
10. O6pazoBaHuEe MENTHUIOB.

11. Ompenenenue yIIeBOIOB, WX Kiaccuukanus, TModydeHHe B  pe3ynbrare (poTocuHTE3a,
Ouonornyeckoe 3Ha4YeHNE OT/IEIbHBIX MPEICTaBUTENCH YITIEBOIOB.

12. AcuMMeTpUYECKHI aToOM yIJIepoAa, SHAHTUOMEPHS (XUPaJTbHOCTh) M SHAHTHOMEpPHL. OnTHYECKHe
M30Mepbl NUIEPUHOBOTO ajbaeruaa. D- u L- psaasl yrieBonos.

13. Crpoenne D-rroko3bl: OTKpBITas W IUKIWYECKHE TUpaHO3HbIE (OpMBL. [1- u - AHOMEpHI.
Huxnmueckue hopmynsl Xeyopcea.

14. Ctpoenue D-hpyKTO3BI: OTKPHITAs U MUKINYECKHE PypaHO3HBIC (POPMBI.

15. Xumunueckue cBoicTBa D-IIIIOKO3BI:  BOCCTAHOBJIEHHME  alNbACTUIHOW TIPYyNINbl, OKHCIEHUE
aJbACTUIHON W THUIPOKCUMETUIBHOW TpPYII, AalMIUPOBAHUE, IIOIYYEHHUE METHIIIVIMKO3UIOB, IIOJIHOE
METHIIMPOBAHUE, NTOyYyeHHEe (PeHIII03a30Ha, M30MEpHU3aIis B IETOYHOH cpere.

16. CtpoeHue  aucaxapusoB: MajbTO3bl, IEJUIOOMO3BI, caxapo3bl. BoccraHaBnmuBaromue U
HEBOCCTAHABJIMBAIONTUE JUCAXAPUIBI.

17. Kpaxmai: cTpoeHue, OMoJOTHIECKOe 3HAYCHUE U TIPAKTHIECKOE UCTIOIh30BaHNE.
18. Llemnrono3a: cTpoeHue, OMOIOTHYECKOE 3HAYCHHUE U TIPAKTUYECKOE UCIIONIb30BaHUE.

Tema 16. I'uapokcunpou3BoaHble OEH30JIBHOTO psia
1. Knaccuguxkanusi, HOMEHKIATypa, CTPYKTypHasi ©30MEpHUs U METO/Ibl CUHTE3a HACBILICHHBIX [IUKJIOB.

2. . [IpocTpancTBEeHHOE CTpOCHHE MUKIOANKAaHOB. KoH(pOpMammy nuKIIorekcana u ero MpOu3BOIHBIX,
reoOMEeTpUYECKast H30MEPUS.

3. . OcoOeHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTPOCHUS ITUKIIONPOIIAHOBOTO KOJIBIIA.

4. . XMMUYECKHE CBOMCTBA IUKIOOyTaHA, IUKIIONEHTAaHAa U MHKJIorekcana. OcoOble CBOMCTBA
[UKJIOMPOTIaHA.

5. OO6mme mpeACTaBICHUS O CPEAHUX IUKIaX U MAaKpOIMKIIax. TpaHCaHHY-JSPHBIC PEaKIUH.

6. Homenknarypa, n3oMepusi, HICTOUHUKH OEH30JIa U €r0 TOMOJIOTOB. DIEKTPOHHOE CTPOSHHUE
OEH30JILHOIO KOJIbIIA.

7. XuMH4ecKre CBOKMCTBa OeH301a.

8. Peakiuu apoMatnyeckoro 37MeKTpohUILHOTO 3aMEIICHHs, TIPEICTABIICHUE O UX MEXaHU3Me, M- U

CHUTMa-KOMIUICKCHL. BnusiHue 3amectuTerneil B OCH30JbHOM KOJIBIIE Ha M30MEPHBIA COCTAaB NMPOAYKTOB U
CKOPOCTh PEaKITUH.
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9. Crioco0bl mosTyueHust 1 XMMUYECKHE CBOMCTBA alKUI0ECH30I0B.
10. CrocoOsI Moy4YeHus: apOMaTHIECKUX TaJIOTeHOMPOU3BOIHBIX.
I1. XUMHUYECKHEe CBOMCTBA TaJOr€HONPOU3BOIHBIX apOMAaTHYECKOTo psiaa. OCOOEHHOCTH MPOTEKAHUs

peaxiuii HyKJ1eo(pUIBLHOTO 3aMELICHHUSI.

12. . MaaykunonHeie 1 Me30MepHbIe 3P EKTH TaJOTeHOB KaK 3aMecTUTeNell. beH3unranoreHu s,
MOJy4YeHHEe U OCOOEHHOCTHM XWMHYECKHX CBOMCTB. [lyTM HCHONB30BaHUS TajOreHONPOU3BOIHBIX
apoOMaTH4ECKOIO psija.

13. Apomarnueckue cynbpokucaoTel. CynbhupoBaHue OEH30Ja U €r0 TOMOJIOTOB.

14. Peakiun cynepoxucnor. Cynbdorpymnmna Kak MeTa-OpueHTaHT. [IpuMeHeHne apoMaTnyecKux
CYJIb(POKHUCTIOT.

15. @®enon u ero romonoru. Homenkiarypa, crnocoObl BBEIEHUS THAPOKCWIBHOM TpyMIbl B
apoMaTu4ecKoe Aapo.

16. XUMHUYECKHe CBOMCTBA (peHOoJIa U er0 ToMOJIO0roB. [IpUYHHbI TOBBIIEHHONH aKTUBHOCTH (DEHOJIOB
10 CPABHEHUIO C aTH(PATHUECKUMHU CIIUPTAMHU.

17. Peakiun 31eKTpopUIBHOTO 3aMeEleHHs, XapakTepHble A7 (EHONOB U (EHONATOB Kak
apOMaTHYECKUX COCTUHEHUH C MOBBIIIEHHON PEaKIIMOHHOW CIOCOOHOCTHIO.

18. . MHoroaromusie ¢enounbl. [Tupokarexun u rugpoxuHoH. Pe3opuus.

19. Apomarnueckue cnuptbl. CHHTE3 OCH3WIOBOTO M -(EHUIITHIOBOTO cUpTOB. CBOWCTBA M
IIPUMEHEHUE.

20. Anpaerunpl U KETOHBI psifa Oenzona. [lomydenne 6eH3anbpaeruaa u3 Toiyosna U OeH3aIbXJI0pUIa.
CHHTE3 KETOHOB.

21. Peakiuu anbaeruioB U KETOHOB, 00mIKe ¢ anuaTHIeCKUMH albJAeTHIaMU U KeToHaMu. Peakrus

Kannawummapo. Peakmus Ilepkuna. beH3onHoBass koHAeHcalus. Peakiuu 3meKTpoduIbHOTO 3aMEIIeHUsT B
apoMaTUYeCKUX allbJIeTUaX U KeTOHaX.

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. DJNEeKTPOHHOE CTPOEHHE TUA30COSANHEHHM, KATUOH UA30HUS KaK IEK-TPO(PUIBHBIA PEeareHT.
B3aumonpeBpamienus pa3iudHbIX GOpPM JHa30C0oe-TUHEHUH.

27. Peaxnuu coselt qua3oHus, IPOTEKAOLIUE C BBIIEICHUEM a30Ta.

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

29. A3ocoueraHue, 11a30- ¥ a30COCTABIISAIONINE, 3aBUCHMOCTh YCIOBHI MPOBEIECHUS a30COUETAaHUS OT

IIPUPOJIBI A30COCTABIISIFOIIEH.

Tewma 22. [llecTruneHHbIE TETEPOIUKIIBI
Bormnpocsl k KOII0KBUYMY
1. Xumudeckne cBOWCTBa HaTaIMHa.
2. Hadtonbl. 3aMerienne ruipOKCUTPYIIBI Ha aMUHOTpymity B 2-HadTonax ( peakuus byxepepa).
HadToxuHOHBI.
3. Aurpanen. Homenknarypa u uzoMepus npou3BogHbIX. CHHTE3 aHTpalleHa U3 COeTMHEHUI OEH30JIbHOTO
psna.
4. DNeKTpOHHOE CTPOCHHE U CBOMCTBA AHTPALICHA.
5. AHTpaxuHOH: MOJTYYECHHE, IPEACTABICHUE O CBOWCTBAX U MPUMEHECHUHU.
6. IlaTuuwienHble reTepouukibl: pypaH, THoGeH, nuppost. OOIIHe METOIbl CHHTE3a U B3aUMOIIPEBPAIICHUS
(FOpneB).
7. 3aBUCUMOCTH CTEIIEHH apOMAaTUYHOCTH OT IPUPOJIBI FETEPOaTOMa U €€ BIUSHUE Ha 0COOEHHOCTH
B3aMMOJICHCTBHS TeTepONHKIIa ¢ dNeKTpodunamu. CpaBHUTEIbHAS XapaKTEPUCTHKA CBOUCTB (ypaHa,
tuo(eHna, nuppoia u 6en3ona. Peakuuu ruipupoBaHus U OKUCIICHUSL.
8. dypdypon u Tnoden-2-anpaerua, mupocian3eBas Kuciora. KuciaoTHbie CBOMCTBA MUPPOIIA U UX
UCIOJIb30BaHUE B CUHTE3E.



9. Iluppon-2-anpaerua u ero npespaiieHne B noppuH. [IpponbHbIi UK KaK CTPYKTYPHBIH (parmMeHT
XJIOpouIiia ¥ reMOrIoOnHa.

10. Mupon u ero npousBoaHble. MeToabl HOCTPOEHHS MHIOJIBHOTO Apa, XMMU "€CKHUE CBOMCTBA MHAOIA
Kak aHajora nuppoia. CUHTe3 Ba)KHEHIIMX IPOU3BOAHbIX. IIpencTaBienne o MpUpOIHBIX COETUHEHUX
MHJI0JIBHOTO psifa, MHAUTO. [ToHATHE 00 MHAMTOMAHBIX KPACUTENAX U KyOOBOM KpaIlleHUH.

11. ITupuauu u ero romosioru. HomeHnkiarypa u nzoMepus Nporu3BOAHBIX. APOMAaTUYHOCTh U OCHOBHOCTD
MUPUIMHOBOTO IUKJIA.

12. TIposiBienne HyKJI€O(UIBLHBIX CBOWCTB: PEAKIIUH C JIEKTpodUIaMHu IO aTOMY a30Ta u 00pa3oBaHHe
N-okucu. OTHOIIEHHE TUPUIUHA U €70 TOMOJIOTOB K OKUCIUTENSIM. [ napupoBanyue nupuInHOBOIO SApa.
AHajorus B XMuMHUYeCKUX CBOMCTBAX MUPHUANHA U HUTPOOEH301Ia.

13. Peakuuu 31eKTpopUIBHOTO 3aMELICHUS B SApE MUPHUIUHA.
14. Peakiuu HyKI€0(pIBHOTO 3aMeIIeHHS Boopoaa (peaknus YnunbabuHa) 1 aTOMOB TaJIoreHa.
15. X¥HONMH U ero npocreuiue Npou3BoaHbIe. MeToabl TOCTPOEHUS XMHOJIMHOBOTO Spa.

16. Oxucnenne xuHoinHA. CXOACTBO U Pa3IMuNe€ XUMUYECKUX CBOMCTB MUPUIUHA U XUHOJIMHA.
N3oxuHonuy.

17. IlpeacraBnenue o MPUPOTHBIX COSIUHEHUSIX, JIEKAPCTBEHHBIX CPEICTB U KPACUTENSAX - IPOU3BOAHBIX
MUPUINHA.

18. [llecTuusieHHBIE a30TUCTHIC TETEPOIMKIIBI C IByMs TeTepoaromamu. [Tupumuana. CriocoObl TOCTPOCHUS
MUPUMUIMHOBOTO Si7Jpa, OCHOBaHHBIE HA B3aUMOJICHCTBUU MOYEBHHBI U €€ MPOU3BOAHBIX C MAJOHOBBIM
aupom, spupamu B-anbaerugo- U B -KeTOKUCIIOT.

JabopaTropHasi padora

Tema 2. AnkaHsl
Bonpocsl k 1adopaTopHoii padote
1. IToueMy npu OOBIUHBIX YCIOBHSIX KUKUE AJIKaHbl HE B3aMMOJICHCTBYIOT C paCTBOPOM II€pPMaHIaHaTa
KaJIisl, KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOW WJIM a30THOM KHCJIOTO; pacTBOPOM Opoma B
YETBIPEXXIJIOPUCTOM yriepone?
2. [Touemy, B oTJIMYME OT METAHA, METPOJICHHBIN 3()Up TOPUT KONTALMM I1ameHeM? PaccunTaiite
MacCOBBIE JI0JIM YITIEPOAA U BOAOPOa B METAHE, IEHTAHE U IEKCAaHEe, COIIOCTABBTE C XapaKTEPOM IIJIaMEHU
IIPU UX TOPEHUHU.

3/ Oprannyeckoe BemecTBO conepkut 64,89% yrnepoaa, 13,5% Bomopoaa 21,61% kucnopona. [lnotHocTs
MapoB ATOTO BEIECTBA 1O Bogopoay 37. [Ipu HarpeBaHUM C KOHLIETPUPOBAHHOM CEPHOM KUCIOTOM OHO
oOpasyeT aJIKeH, IPU 030HOJIN3€E U MOCIETYIOIIEM THIPOIN3€ KOTOPOTO MOTYYaeTCsl TOJIBKO YKCYCHBIN
anbneruna. Onpenenure MOJIeKYyIsIpHYI0 GopMyily oprannyeckoro BeuiectBa. Hanmummre hopmymny
BO3MOKHBIX M30MEPOB M HA30BUTE MX MO CUCTEMATUYECKOW HOMEHKIIAType.

4. OcymiecTBUTE MPEBPAILICHHUS:

CH3

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

Ha3zoBure Bce coenmnHeHNs. YKaKUTE, B KAKOM COCTOSIHUM THOPUIM3AIMN HAXOAATCS aTOMBI yIIIepo/a B
HCXOJJHOM YTIJIEBOJIOPOJIE, PUBEANTE XapaKTEPUCTUKH YITIEPOA-YIVIEPOIHBIX CBSI3eH (IJIMHA, BaJIEHTHBIN
yrod, sHeprus). [IpuBeaure Me-xaHu3M o0pa30BaHMs BeiecTBa A.

5. OmnpenenuTte TUI U 3HAK AJIEKTPOHHOTO 3¢ deKTa B MOJIEKYJIaX COCTUHECHUM.

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

[IpuBeauTe BO3MOXKHBIE IPEAETBHBIE CTPYKTYPBIL.
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4. ITpesparute CH3%CH2%COOH B 2-HuTpoOyTan. CocTaBbTe ypaBHEHHsSI PEaKIMi, YKaXXUTE YCIOBUS HX
nporekanus. HazoBure Bce BeniecTsa.

Tema 3. AnkeHsl
Bonpocsl k 1adopaTopHoii padote
1. Hammmmure cxeMy MexaHW3Ma Peakiuy MPUCOSTMHEHHS Opoma K —2-MeTuII - 2 - OyTeHy.
2. OObsACHUTE MEXaHU3M J3JCKTPOMUIHHOTO  TPUCOCNWHEHUS B  pPEaKIWH  B3aWMMOACHCTBUS
2-MeTuin-2-0yTeHa ¢ CepHON KUCIIOTOM.
3. [Touemy ankeHsbl O0OEEe PEAKIIMOHHOCIIOCOOHBI, YeM allKaHbI?
4. DNEeKTpOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB, JUTMHBI CBSA3EH U BAJICHTHBIE yIIibl. CUrma -
cBsi3u. OnucaHue 3IeKTPOHHOTO CTPOEHUSI MeTaHa [0 METOly MOJIEKYJIIpHBIX opOutaneil. BpamarenbHas
nu3zomepus, KOH(GOpMallMu U UX OTHOCUTENbHBIE SHEpruu. du3nyecKre CBONCTBA aJIKaHOB M UX
3aBHCHUMOCTD OT JUIMHBI YIJIEPOJHON LIENH U CTENIEHU €€ pa3BeTBICHHOCTU. CrieKTpalibHbIe
XapaKTEePUCTUKH.
5. X¥UMHYECKHEe CBOMCTBA ajKaHOB. [ oMonMTHUeCKUii TUT pa3pbiBa cBsi3u. CBOOOMHBIE, paIUKAIIbI,
KaueCTBEHHAsl TPAKTOBKA JIEKTPOHHOTO CTPOEHUS, PaKTOPHI, ONPENEISAIONINE UX OTHOCUTEIbHYIO
ctabmibHOCTh. DTOpHpPOBaHKE, XJIIOPUPOBAHKE, CYITH(HOXIOPUPOBAHHE, CYIb(POOKHUCICHNE; 00pa3oBaHUE
CcoJIeil, XJIOPaHTUAPUAOB, YPUPOB U aMHIOB CYJIb(POKUCIIOT, UX MpUMeHeHue. [ uapupoBanue
(xkunkodazHoe u mapoda3Hoe), OKUCICHUE TI0 IEPBUYHOMY, BTOPUYHOMY U TPETUYHOMY aToMaM yIiepoa.
KpekuHr ankanoB (pacnaj, JUCIpONOPIHOHUPOBaHUE, coearnHeHne). OCHOBHBIE ITyTH UCIIOJIb30BaHUS
aJIKaHOB.
1. Oprannyeckoe BeniecTBo conepkut 39,78% yrnepona, 7,28% Bonopona, 52,94% 6poma. MonekynspHas
Macca ero 151. Onpenenute MOJIEKYJISIpHYIO (POpMYITy BelIeCcTBa U IOKAXKUTE €r0 CTPOCHUE, €CITN
oOpa3zyroiieecs Mpu JeruIpoOopoOMUpPOBAHIH COEAMHEHNE TPUCOEANHSET 030H. [Ipu pa3noxeHun o3oHuIa
BOJI0M 0Opasyetcst popManbaeru] 1 U30MaCISHbIN allbJeTU/I.
Hanumure n3omMepsl HCXOTHOTO COETMHEHUS, COIEpKAllUe B TNIABHOM 1IETIH YEeThIpe aToMa yIjiepo/a,
HA30BUTE UX IO CUCTEMATUYECKOW HOMEHKJIIAType.
2. Hanmumumre ¢hopMysbl CTpOEHUS IPOMEXKYTOUHBIX U KOHEYHOTO MPOYKTOB B CIEIYIONICH CXeMe:
CI2(1 monms) KOH HBr(1 mons) NaOH KMnO4(H+)
2-metTmiibyran ® A ® B ® C ® D ® E
CIIUPT. p-p BOJIH. P-p
HazoBwute Bce BemecTBa. OOBSICHUTE MEXaHU3M 00pa30BaHUS COSAUHEHUS A . YKaKUTE B KAKOM COCTOSIHUH
ruOpuaAn3alKi HaXoATCs aTOMBI yIIIepoa B COeIMHEHNHU B, mpuBeauTe XapakTepucTUKU
YINIEPOI-YITIEPOIHBIX CBSI3€H B 3TOM YIVIEBOAOPOE (IUIMHA, BAJICHTHBIM yTOJ, SHEPTUS).

3. OnpenenuTte TUI U 3HAK AJIEKTPOHHOTO 3¢ deKTa B MOJIEKYJIaX COCTMHECHUINA:
a) CH3-CH2-CH2-CHCI2;

6) CH3-CH=CH-CI;

B) IIpOIIaHOBAsl KUCIIOTA.

[IpuBenuTe BO3MOXKHbBIE TPEEIIbHBIE CTPYKTYPHI.

4. IlpeBparute 1-6pommpornan B 2-0pom-2,3-mumerusnOyran . CoctaBbre ypaBHeHuUs peakuuii. HazoBure
BCE BEIIECTBA.

Tema 4. AnkagueHEbl.
Bonpocsl k 1adopaTropHoii padote
1. [Touemy npoGoii beinpmTeiina HEMb3sI 0OHAPYKUTH B OPTaHUIECKOM COeauHEHUU (HTop?

2. MOXHO J1 ¢ IOMOIIbIO peakiuy belspiTeiiHa onpeaennTh, Kakoi rajoreH (Xjiaop, 6pom, ion)
COIEPKUTCSI B OPTraHUYECKOM BEIECTBE?

3. Jlast yero mepen TeM, Kak mpojenarh npody beitnpiireiina, MeIHy0 MPOBOJIOKY MPOKATUBAIOT B TUIAMEHH
CIIUPTOBKHU?

4. Hanmmmure ypaBHEHUS PEAKIHil, C IOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH CIIEAYIOLINE IPEBPALLEHUS:



CO — C2H6 X1 — CH3CH2CH2CH3 — Oyraauen-1,3 X2
VYKakuTe yClaoBUs MPOTEKAHUS PEAKIUMN.

5. Hanummure ypaBHeHHMsI peakUHil, ¢ NMOMOIIbI0 KOTOPBIX MOKHO OCYLIECTBHTH CJelyHoLIHe
npeBpalleHus :
neHtanon-1 X1 — H-eHTa" — 2-MeTuadyTaH —
— u3onpeH X2
VYKakuTe yClaoBUs MPOTEKAHUS PEAKIIUMN.

6. Hanmmmure ypaBHeHMsI peakuHii, ¢ NOMOIIbI0 KOTOPBIX MOKHO OCYLIECTBHTH CJelyHOLIHe
NpeBpalleHUs:

CH3Br — C2H6 — C2H4 X1 — Oyraauen-1,3 X2
VYKakuTe yCIIOBYS IPOTEKAHUS PEAKIU.

7. Cmech Oyrena-1 u Oyraaumena-1,2 oobemom 1,12 1 (H.y.) MOKeT MaAaKCMMAJIbHO o0ecuBeTuTh 400
OpoMHOIT BOABI ¢ MaccoBOi aoJeil Opoma 3,2%. Onpeneante 00beMHYI0 10110 OyTeHa-1 B MCXOOHOM
cMeCH ra3os.

Tema 5. AnkuHbI
Bomnpocsl k 1aboparopHoii padore
1. OcyuecTBuUTE NpEBpaICHUS:
NaOH SOCI12 KOH HBr KOH 03 H20 PCI5
1-6pom-3-meTundyran A B C D E F G H
(BOZH.p-p) (cnupT.p-p) (cnupT.p-p)
Hazosure Bce coenunenus. [IpuBenute MexaHu3Mm oOpa3zoBaHus BemecTsa D.
2. Pacnionoxxute yka3aHHbIE COEUHEHUSI B MOPSIIKE JIETKOCTH MOHOXJIOPUPOBAHUS, JalTe MOSACHEHUS:
a) CH3—CH3; CH3 — CH(CH3 = CH3; CH3—CH2—CH2—CH3 npu 2000 C
3. [Touemy aneTuseH, MOTYyYCHHBIN U3 KapOuIa KajabIvs, UMEeT HEMPUATHBIN 3anax? Kak maxHeT 4ucThiid
aneTuicH?
4. PaccuuraiiTe MaccoBbI€ JI0JIM YIIIEPOAA U BOJOPO/A B MOJIEKYJIE alleTUIIEHA U CPABHUTE C MACCOBBIMU
JOJISIMU YIJIepoJia M BOAOPO/AA B MOJIEKYJIaX dTaHa U STUJICHA.
5. [Touemy mipu HeOCTATKE KUCIOPO/IA AllETUIICH CrOpaeT KOMTSIIIMM OpaHXeBbIM iaMeHeM? Kakum Oynet
LBET TUIaMEHU NPU CXKUTaHUU alleTUIeHa B U30bITKE Kuciopoaa?
6. [Ipemyioxxkute 0ObSICHEHUE DKCTIEPUMEHTATFHOMY (DaKTy: alleTHUIICH MeajieHHee 00ecIiBeunBacT OPOMHYIO
BOJLYy, YEM STHUJICH.
7. I[louemy aneTmiieH oOpa3yer alleTHUJICHUIbl METAJIJIOB, @ METaH U STUJICH B PEaKI[MU TAKOTO THUIIa HE
Bcrynatot? Bee i ankuHbBI MOTYT 00pa30BBIBaTh alleTUIICHUIBI?

Tema 7. KapOonunbHbie coenuHeHus. HenpeneapHbie anbaeruasl 1
KETOHBI

Bonpocsl k 1adoparopHoii padore:
1. Hanmummre cTpykTrypHBIe (DOPMYJIBI BCEX M30MEPHBIX abJeTHI0B U KeTOHOB coctaBa C4H8O. HazoBute
UX O PalMOHALHOM M MEXAyHapOIHON HOMEHKJIaTypaMm; TIJ€ BO3MOXKHO, IPHUBEIUTE TPUBHAJIbHBIE
Ha3BaHUA.
2. [IpuBenuTe CTPYKTypHBIE (POPMYIBI COSNMHEHUN: a) TIeHTaHalb; 0) 3-MeTua0yTaHalnb; B) 2-TIEHTaHOH;
r) 4-MeTUJI-2-TIeH-TaHOH; 1) 3-OyTeHab.

3. [IpuBenuTe CTPYKTYpHBIC (OPMYITBI M HA30BUTE COCTUHEHUS, YIOBICTBOPSIOIINE CICTYIOIIUM yCIOBUSIM:

a) ampaeruy cocraa CSH100, ve nmerommii atoMoB Bojopoja mpu a-C-arome; 60) METUIIKETOH COCTaBa
C5H100, umeromumii HOpMallbHOE CTpoeHue; B) ajbaerun cocrasa CSH100, B Mosekyne KOTOPOTro ecTh
ONTHYECKU aKTUBHBIM aroM ymiepoaa; r) anpaerun cocraBa C4H60, cymecTByromuii B BUAE LKUC- U
TpaHC-U30MEPOB.
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4. Kakue kapOOHMIIbHBIE COCTMHEHHUS TIOTYYaTcs B pe3ysbrare OKHcIeHHs: a) 1-OyraHona; 0) 2-OyraHona;
B) 2-MeTwmi-1-Oytanona; r) 2,4-numeTii- 1 -nentanona; a) 2,4-neHTanauona.
5. IlomyunTe METUIIIPONIaHAb M IIEHTAHAJb IUPOJIU30M COJIEH COOTBETCTBYIOIIUX OPTaHUYECKHX KUCIIOT.

6. Bpruncoute wmaccy kapOuma  kambnwms, — coaepxkamiero 20% mnpumeced, HEOOXOAUMYIO st
JBYXCTaJMHHOTO CHHTE3a areTanbAeruaa (BeIX0[ MPOAyKTa Ha KaxkaoMm drtare paBeH 80%). Tpebyercs
nonyuuth 20 kr 20%-HOro pacTBopa aietaibaeruia.

7. Kakyio Maccy METHWJISTHIKETOHa MOXHO MOJIYYHTh TPEXCTaIuiHbIM cuHTe30M u3 740 r 1-OyTtaHona,
€CJIM BBIXOJI IPOIYKTOB Ha Ka) a0 cTaauu coctasisger 50%?

8. Kakas macca 1-Opommponana motpeOyercs A MOMy4YeHHs MyTeM psiaa IpeBpamieHuid 29 r aneToHa,
€ciM Bce peakuuu npotekatoT co 100%-HbIM BeIXOg0M?

9. nsa momydenust 300 r 40-nmpoueHTHOrO pacTBopa (popManuHa MOTPeOOBATOCH OKHCIUTH 216 M
MeTanouna (m1oTHocTh 0,79 r/min). KakoB npoueHT nenonbp30BaHus MeTaHoia?

10. Ckonbko MOJIb, TPaMMOB M MOJIEKYN aleTanbiaeruaa obpasyercs npu  okucieHun 89,84 mi
96-niporieHTHOTO 3TaHoMNa (MIoTHOCTH 0,8 r/Mir) ipu 90-TIPOIIEHTHOM BBIXOAE?

Tema 8. KapOOHOBBIE KUCTIOTHI M MX MPOU3BOIHBIC
Bonpocsl k 1adoparopHoii padore:

1. IlpuBenuTe He MeHee TPEX XUMHUYECKUX pEaklui, B Pe3ylbTaTe KOTOPHIX MOXKET ObITh MMOJIy4YeHa
YKCYCHasl KUCJIOTa. YKa)KUTe HEOOXOAUMbIE YCIOBHSI MPOTEKAHUS PEaKIUil.

2. Hamumure ypaBHEHHE peakIMH B3aUMOACUCTBHUSI OyTHiiaTa HATpUsS C BOJHBIM PAaCTBOPOM CEPHOM
KHCIIOTHI.

3. Hanumure ypaBHEHHE peaklMU THAPOJIM3a AHTUIPUA IPONUOHOBOM KUCIOTHI. YKAKHUTE YCIOBHUS.

4. Kakue coenvHEHHMS MOJTYYalOTCS NpU JEHCTBHI HHEPTUYHBIX OKHCIUTENCH (Hampumep, XpOMOBOU
CMecH) Ha u3oMepHbIe alkeHbl coctaBa C4H8? Hanummmre cxembl peakiuii.

5. Hanumunre ypaBHEHUS peakiUil MOJy4E€HHs H30BAJIEPUAHOBON KHUCJIOTBHI: a) OKHCIEHUEM IEPBUYHOTO
cnupra, 0) OKHCIEHHEM albJIeruia, B) W3 AJIKWITAIOTCHHA, T) THUAPOIU30M CIOXKHOTO 3dupa, o)
TUIPOJIN30M aHTMIPUIA KHCIIOTBHI, €) C IOMOLIbI0 MarHUAOPraHU4YEeCKUX COEINHEHUM.

6. Ha ocHOBaHMM TE€OpUU CTPOCHUSI OPTraHUYECKUX COCAUHECHHM MPEICKAKUTE XUMHUYECKHUE CBOMCTBA
MPOINEHOBON KHUCIOTHL. HanummTe ypaBHEHUS] COOTBETCTBYIOMIMX XUMUYECKUX PEaKIIHM.

7. Kakuie u3 BEIIECTB MEPEYUCICHHBIX HMKE MOTYT BCTYIaTh MOMApHO B peakiuu? Hanuinre ypaBHEHUS
peakuuMid M yKaKUTe YCJIOBHSA, B KOTOPBIX OHM TNpOTEKaroT. BelecTBa: MeTaHON, yKCycHas KHCJIOTa,
THJIPOKCU]T HATPUSI, COJISIHASI KMCIIOTA.

8. Hanmmmmre ypaBHEHUSs peakinii MPOMMOHOBON KHUCIIOTHI C YKa3aHHBIMU peareHtamu: a) Zn; 6) NaOH; B)
NaHCO3; r) NH40OH; 1) Ca(OH)2; e) CH3Mgl. Kakoe CBONCTBO MPOMMOHOBOM KHUCIOTHI MPOSBIISETCS
B oTux peaknusx? HazoBure obpasyrommecs: coequHenus. Kakue W3 3TUX peakiuil MpUMEHSIOTCS IS
Ka4eCTBEHHOTO OOHApyKEeHUS KapOOKCHIILHOM IPyIIIbl B OPraHNYECKOM COSTUHEHUH?

9. Brluncnure Maccy MPOMUOHOBOM KHCIOTHI, KOTOPYIO MOXKHO TMOJTYYUTh OKUCIeHHeM 56,0 51 rexcaHa
(1.y.) ¢ BeIXOAOM 45,0%.

10. OnmHoocHoBHasi KapOOHOBasi KHCIIOTa HMeEET cleayromuit cocras: 26,1% C; 4,35% H; 69,55% O.
Hcxons W3 3THX AAaHHBIX, HAWAUTE MOJEKYISIPHYIO (POpMyITy 3TOW KUCIOTHI. [IpuBenute GpopMyity 0JHOTO
rOMOJIOTa OTOM KUCIIOTHI.

Tema 9. 'MAPOKCUKUCIOTHI
Bomnpocsl k 1aboparopHoii padore.
. IlonsiTHe o ruapokcukucnorax. Knaccudukanus 1 HOMEHKIaTypa.
. HanbGonee BaxHble peACTaBUTENN THAPOKCUKUCIOT
. CTpoeHne ruIpOKCUKUCIIOT U UX

. PU3NYECKNE U XUMUYECKUE CBOMCTBA THAPOKCUKUCIIOT.

1

2

3

4. W3omepusi THAPOKCUKUCIIOT.

5

6. KauecTBeHHBIE peakIIMu HA TUAPOKCUKHUCIIOTHI.
7

. CriocoObI mosry4eHust THAPOKCUKUCIIOT.

68



69
8. KucinorHslii XapakTep rMApOKCUKHUCIIOT.
9. lernnparanus THAPOKCUKHUCIIOT.
10. Oxucnenue ruIpoOKCUKUCIOT

Tema 10. Anpaernao- 1 KETOHOKUCIOTBI

1. Hanmmmure cxemy cHHTE3a 0-OKCOOYTaHOBOM KUCIIOTHI M pEaKIIMU 3TON KUCIOTHI CO CIEAYIOUTUMHI
pearentamu: a) CH3COCI; 2) CH30OH/H+; 3) NH3, t°; 4) HC104; 5) 3 CH3I.

2. IlpuBenuTe UMAHTHIPUHHBIA CUHTE3 C 2-MeTuiaOyTaHaneM. [[Jisi moJy4yeHHOTo COEAMHEHMsI HAIHUIINTE
peakmuu c: 1) HCI; 2) SOCI2; 3) NH3, t°; 4) t°.

3. Harmmmmre cxeMy CUHTE3a IUTENTHIOB U3 O-aJJaHUHA U BaJMHA, HA30BUTE UX.

4. M3o0paszute 1Ba M30Mepa 3-OKCOOYTAaHOBOM KHCIIOTBI, HCIONB3ys KETO — EHOJBHYIO TayTOMEPHIO.
Hanummre kaueCTBEHHbIE PEaKIMU ATUX U30MEPOB ¢ OPOMHOMW BOJION M THIPA3HHOM.

5. Hamummwmre mis mupoBuHOTpamHoil kuciotel peakuuu c: a) HCN/OH-; 6) NaOH; B) NH2O0H; r)
CH3OH/H+.

6. HammuimuTe peakiiuu MOJIOYHOM KHCIOTHI (2-THAPOKCHUIIPOIIaHoOBoM kucioTel) ¢: 1) H2, 2) HCI, 3) PCIS,
4) CH30H, 5) NH3. Ha3zoBuTe NpogyKThl peaKIiH.

7. Hamumure peakuuio OKHUCICHUS MOJIOYHOW KHUCIOTHI (2-THAPOKCUIIPONAHOBOM KHCIOTH). HazoBute
MPOYKT PEAKIUU.

8. Hanmmure crienuduyeckne peakiuu, XapakTepHbie 1A o-, B-, Y- OKCUKHUCIIOT.

9. Hanmmmre peaknuy MUPOBUHOTPATHON KHCIOTHI (2-0oKcomponaHoBoi kuciothl) ¢: 1) H2, 2) HCN, 3)
PCIl5, 4) NaOH, 5) NH2-NH2. HazoBute npoayKThl peaKIiu.

10. Hamumure peaknmuy OKHUCICHHS W JICKapOOKCHJIMPOBAHUS  MUPOBHUHOTPATHOM  KHUCIOTHI
(2-oxCcoOmpOIIaHOBOM KUCIIOTHI).

Tema 11. YrieBogsl

1. IlpuBeanuTe cyMMapHOE ypaBHEHHE IPOIECCa, MPOTEKAIO-IIETO B MPUPOJIE MPH CUHTE3E ITFOKO3HI B
pacTeHusX.

2. He nmpuBoms ypaBHEHHMI peakiuii, OXapaKTepU3yHTE CIO-COOHOCTh TJIIOKO3bI BCTYIIaTh B
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

3. IlpuBeaure ypaBHEHHE pEaKIUU OpPOXKEHHUS TIIOKO3BI, HE COMPOBOXKIAIOMIETOCS BBIICICHUEM
ra3000pa3HbBIX MPOIYKTOB.

4. IlpuBenute 1Ba ypaBHEHHS peakiMH OpOKEHHUS IVIIOKO3BI, B X0/l KOTOPOro 00pasyroTcsl ra3o00pa3Hbie
BELIECTBA.

5. IIpuBenuTe 1Ba ypaBHEHUS peakuu OPOXKEHHsI IIIIOKO3bI, B X0JIe KOTOPOTO 00pa3yroTcsi KUCIIOTHI.

6. [IpuBeanTe ypaBHEHUS peakluii: a) oOpa3oBaHUs caxapaTa Kaimbplusi; O0) B3aWMMONIEHCTBUS caxapara
KaJIbLIUSI C YIJIEKUCIIBIM Fa30M.

7. llpu cnimpToBOM OpokeHWHU TMIOKO3bI TomyudeHo 0,23 kr sTa-Homa. Kakol o0beM YITIEKMCIIOrOo rasa
oOpa3zoBasics mpu 3ToM (H.Y.)?

8. [Ipu MONOYHOKHUCIOM OpO’keHUU 45 KT TIFOKO3bI moinydeHo 40 Kr MOJOYHON KHCIOTHL. Bberamcnure
BBIXOJ] NMPOAYKTa peakuuu (B %) OT TEOPETHUECKOTO.

9. PaccumraiiTe Maccy caxapo3bl, KOTOpas TMpH THAPOJIH3E 00pa3yeT CTOJBKO IIIOKO3bI, YTO MpHU
OpOKEHUU MOCIEAHEN TOTy-4aeTcss MOJIOYHask Kuciora maccoit 0,045 kr.

10. CxonbKo TpaMMOB TNIOKO3bI TOTPEOYETCs /U1l MOTYUYECHUs U3 Hee ATUIIOBOTO CIUPTa OpO’KEHHEM, €CITU
U3BECTHO, YTO [P HArpeBa-HUM IIOJIYYEHHOI'O CIHUPTAa C KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTOHN
obpasyercs 10 mu quaTunosoro 3¢gupa (mwrotHocts 0,925 r/cm3), uro coctaBusier 50% OT TeopeTUIeCKU
BO3MOJKHOI'O BBIXOAa?

Tema 12. AMHUHOKHUCIIOTEI
1. I3 meTaHa nosiyuuTe MIMLKH, HE UCTIOJIB3YS APYTHe YITIe-pOACOACpIKAIIUE BEIIECTBA.
2. V3 1-uoanponana mojsy4nTe ajlaHuH, HE UCTIONIBb3Ys APYTHe YITIEPOACOAEPKAIIE BEIIECTBA.



3. W3 oraHans mONy4YUTe OTWIOBBIM JQHUp TIHIKMHA, HE WCHONB3Yys APYryue YIIEpOACOISpKaIIie
BEIIIECTBA.

4. W3 OyraHa TOIy4YUTe METHIOBBIA dS(GUP aMHUHOYKCYCHOW KHCIIOTBI, HE HUCIOJIB3ys APyTUe
YIJIEPOJICOAEPIKALIIHE BEIIEeCTBA.

5. VI3 MeraHa moiy4uTe aBa HE COCEOHHMX T'OMOJIOTa CIOXHBIX 3(UPOB aMHUHOKHCIOT, HE WCIONb3Ys
ApyTHe YIIepoJCOAEpIKalIlle BeIeCTRa.

6. W3 oatunmoBoro »dupa alaHWHA TONYYUTE DIHIHH, HE HCHONB3YysS APYTHe YIIIEPOICOACpKaIIHe
BEIIIECTBA.

7. VI3 yKCyCHOW KHCIIOTHI IOJYYHUTE IIECTh OPIaHUYECKUX CO-JIEM, B TPEX U3 KOTOPBIX aroM a3oTa
BXOJUT B COCTaB KAaTHMOHA, B JIByX — aTOMBI a30Ta HaXOAATCS M B COCTaBE KATHOHA, U B COCTaBE aHWOHA, a
B OJTHOH a30TcO/EpIKaIIUM Oy/IeT TOJIBKO aHHOH.

8. Kakywo cpeay mMeeT pacTBOp aMHHOOYyTaHAMOBOW KHCIIOTBHI: a) HEHUTpaJbHY0; 0) CIIa0OKHUCITYIO; B)
c1aboIIeI0OuHy0?

9. Kakyro cpeay UMEIOT pacTBOPHI - U 3-aMHMHOOYTaHOBOW KHCJIOTHI: a) HEUTPaIbHYIO; 0) CIIa00KUCITYIO;
B) C1a00IIEIOYHYIO?

10. Kakyto cpeny mokaxeT pacTBOp o, 3-IuaMHUHOOYTaHOBOM KHUCIIOTHI: a) HEUTPAIbHYIO; 0) Cl1ab0KHCITYIO;
B) C1a00IIEIOYHYIO?

11. C xakuMU M3 MEPEUMCIICHHBIX HI)KE PEareHTOB aMHUHOYKCYCHas KHCJIOTa 0OpasyeT Cojib: a) COJsHas
KHCJIOTA; 0) TUAPOKCHU]T HATPHSI; B) ATAHOM; T') paCTBOP CEPHOM KUCIIOTHI.

Tewma 13. IukmoankaHsl

1. IlpuBenute cTpyKTypHble (HOPMYIBI BCEX HM3OMEPHBIX ATUIMKINYECKHX YITIEBOAOPOAOB COCTaBa
C5H10. HazoBute nx. Kakue u3 HuX OyayT UMETh reOMEeTpUUYeCKre N30Mephl? ONTHYECKIE H30MEPhI?

2. U3obpasute CTPyKTYpHYIO (HOpPMYTy YETHIPEXWICHHOTO HUKINYECKOTO

yrieBogoposa cocrapa C7H14, koTopoMy COOTBETCTBYET: a) J1Ba MPOCTPAHCTBEHHBIX H30Mepa; 0) deTsipe
IIPOCTPAHCTBEHHBIX U30MEpA.

3. B kaxnoil mape coenMHEHMH: a) METHILHUKIONPONAaH M LUKIOOyTaH; O)3TWILNUKIOOyTaH M|
METHJILIMKIIONICHTAH; B) LUC- W TpaHc-1,3AMMETHIIUKIONEHTaH; T) TpaHc-l,2-TuMeTHInuKIo0yTaH
LUKJIOTEKCaH

YKa)KUTE 00Jiee yCTOWYUBBIN N30MEP U OOBSICHUTE MPUUNHY €T0 OOJIBIION YCTONYHMBOCTH.

4. Kakoe u3 HazBauwmii: 1) muc-1,2-nuOpomiukiorekcas (e, €); 2) uuc-1,2-mubpomMukiorekca (a, e); 3)
TpaHc-1,2-qubpomuukiorekcan  (a, e); 4) tpanc-1,2-TuOpPOMIIUKIIOTEKCAaH (a, a); 5)
TpaHc-1,2-1uOpOoMIIMKIIO-TeKCaH

(e, €) — COOTBETCTBYET COCAMHEHUIO

5. Kakue xoHdopmaruu BO3MOXHBI [IJISl TpaHC-IIUKJIOTEKCaH-1,2-nukapOoHoBO# kucioThl? M300pa3ute
ux. Kakas u3 Hux siBisiercst Gonee yc-

TOUYUBOM?

6. Ilpu ruapupoBaHuM HaTaJIMHA B MPUCYTCTBHM IUIATUHOBOTO KaTalu3aTopa B YKCYCHOH KHCIIOTE
oOpa3yeTcss TpeuMyIIecTBeHHO nekanuH (neka-30 ruaponadranmuu) ¢ T kun. 195 eC (1), a npum
THIPUPOBAaHUM B ra3oBoi (asze Ha katanmzatope MoS3 — nekanun ¢ T.kum. 185 €C (II). Hexanun (I) B
NPUCYTCTBUUXJIOpHIA aIOMUHNA TipeBpataetcs B Aekanud (II). O0bacuute a1

(baxThI.

7. CocTaBbTe CXEMBbI MONYYCHHS IUKJIONCHTAaHA, WCIONb3Yys B Ka4eCTBE HMCXOMHBIX COCAMHEHUI: a)
1,5-qubpomnenTan; 0) 1,5-neHTaHNON; B) MAJIOHOBBIN 2PUP; T) TUITUIOBBINA d(HUP aTUTTHHOBON KUCIIOTHI;
1) KaJIbIIMEBYIO COJb aJUIMMHOBOM KHUCIOTHL. Kakol W3 3THUX METOAOB HamOosee nenecoodpazeH?

8. Ha mnpumepe uuKiIOrekcaHa, TeKkcaHa U |-TeKCeHa CpaBHHUTE OTHOILEHHE IMKJIONapauHOB,
napa¢puHOB U© onepuHOB K JAeicTBUIO BogHOro pactBopa KMnO4 Ha X001y U py HarpeBaHUH.

9. Ucxons u3 >TuinleH301a, NoxyduTe (GeHUIIMKIONPOIIaH, UCIONb3Ys JI00bIe
HEO0OXOMMBIC PEarcHTHI.
10. [Tomyuute 6-MeTUIIMKIIOTEKCeH-3-KapOanbaerun u3 Oyraauena-1,3 u sTaHona.

70



71

Tema 14. Apomarnueckue yriieBogopoibl (OEH30I U €r0 TOMOJIOTH).

1. Hanumivre ypaBHEHUS XUMUYECKUX PEAKIIMM OKUCIIEHUSI TOAKUCIECHHBIM pacTBOPOM Me€pMaHTraHaTa
kamus : 1) Tonyona; 2) atunben3ona; 3) M-KCHIIONA.

2. [lepeuncnure 0b61acT MPUMEHEHUs OEH3071a.
3. Oxapakrepu3yite PU3n0IOrHIeCKOe NecTBIE OEH3051a M €T0 TOMOJIOTOB Ha JKUBBIE OPTaHU3MBI.

4. Harmumure cTpyKTypHbIe (hOpMYIIbI BCEX M30MEPHBIX apOMaTH4eCKHX yrieBogopoaoB coctaBa C8H10 u
HA30BUTE UX 10 CUCTEMATUYECKON HOMEHKJIIATypE.

5. IlpuBenute CTPYKTypHBIE (OPMYITBI M30MEPHBIX apoMaTH4ecKux yrieBomopomoB cocraBa C7H7Cl u
HA30BUTE UX 10 CUCTEMATUYECKOM HOMEHKJIATypeE.

6. IlpuBenute TpUMEphl M30OMEPHBIX TOMOJOTOB OCH30Ja, Pa3TUYAOIIUXCS TOJ0KEHUEM 3aMEIIAIOIINX

TpymIL.
7. CKOIBKO MOXET CYIIeCTBOBAaTh WM30MEPHBIX a) TPUMETWI- O€H30iI0B, 0) MeTHI(EeHOIOB, B)
Tonyouncyinbpokucior? [IpuBeaure ux CTpykrypHbie GopMyIIbI

8. CpaBHMTE 110 aKTHUBHOCTM B pEakIMM C AaMMHAKOM CJIEAYIOUIME Iapbl COEIMHEHUM: a)
N-HOAHUTPOOCH30I U T-HUTPOXJIOPOEH30I; 0) O-XJOPTONYOdT M O-HHTPOXJIOPOEH30I; B) M-OpoMOEH301
Cynb(OKHUCIOTA U M-OpOMIpONHIOEH30II.

9. U3 anerwiena mnomyuute TpuOpoMdeHon Oe3 HCMHONb30BAHUA JAPYTUX  OPraHMYECKHX  BEILECTB.
Hanumure ypaBHEHHMs peakuuil U YKa)KUTE YCIOBUS UX NMPOTEKAHUS.

10. 13 6eH30ma nomyuuTe TpPUHUTPO(DEHO 63 UCTIONB30BAHMS IPYTHUX OPraHUYEeCKUX BEIIECTB.
Hanumure ypaBHEHHs peakuuidl M yKa)XXUTE YCIOBHUS UX MPOTEKaHUS.

Tema 17. Anbaerupl, KETOHBI, KUCIIOTHI psijia OeH301a. X UHOHBI
1. Homenkiarypa u uzoMepust
2. CnocoObl momyueHus
3. X¥UMHUYECKHE CBOMCTBA
4. MexaHu3MBbl peakiuii HyKJ1eo(pUILHOrO apoMaTu4eckoro
3aMEeIeHHs
5. Omnpezenenrie CTPOEHUs COSAMHEHUH IO UX CBOMCTBAM
6. IleneBbie CHHTE3bI
7. OcobeHHOCTH CTPOCHHUSI.
8. O6mactu MpUMEHEHHS.
9. Peakuuu »nmekTporILHOTO 3aMETEHUSI.
10. Peakruu o G€H30IbHOMY SIIPY.

Tema 18. ApoMmaTtnueckue aMmuHbl. J[Ma30- U a30COETMHEHUS
1. Hamumute cTpyKTypHBbIE (POPMYITBI CISIYIOMUX COCTUHEHUI:
a) a300eH3071; 0) TuAPa300eH30:; B) AMa30aMUHOOCH30.
2. Hamumure cTpyKTYpHBIE (OPMYIIBI CIEIYIOIUX COCTUHEHUH:
a) OeHzoana3zoHuit 6pomu; 0) O€H30IIUA30HUN THAPOCYIL(AT; B) M-TONXYOJIAUA30HUNXIIOPHI.
3. Hanumure peaxiuro nomyueHus peHmwIrnapasuaa u3 6eH301a1a30HIH XJI0pUaa.

4. UYem BbI3BaHa HEOOXOAMMOCTb UCHOJb30BaHMUSI H30BITKA KHCIOTHI TPH CHUHTE3€ KpacuTens
rapa-aHWJIMHOBOTO KPAacCHOT0?

5. TlpuBenuTe MexaHW3M peakIUH a3zocodeTaHus. Kak BIHSAIOT Ha CKOPOCTb PEaKIMH 3aMECTUTENH B
OEH30JIbHOM KOJIbIIe KATHOHA TUA30HUS?

6. ITouemy B KauecTBE a30COCTABIISIIONIEH IPUMEHSIOTCS Yale Bcero (DeHOIbl 1 apOMaTHIECKHE aMUHBI?

7. Kakue 3nauenusi pH sSBISIOTCS ONTHMAJIbHBIME MPH MPOBEICHUN PEAKIIMH a30COYCTaHus ¢ (EHONIAMHU U
amuHamu? OTBeT 000CHYITE.
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8. W3 o-TonyuauHa MOMY4YUTE O-TOJNMIAMA30HUN U HANUIINTE JJIs HErO peakluu ¢ HOAUJIOM Kaws,
METWJIOBBIM CIIUPTOM TMPU HATPEeBaHMM, a TaKKe pEeaKIuio azocoueranuss ¢ Qenonom. bymer mm
MOCJIEIHEE BEIIECTBO OKPALIECHO?

9. Tomyuure azocoenWHEHUE, UCTONb3YSl B KAYECTBE MCXOAHBIX BEIIECTB M-HUTPOAHWIMH U PE3OPLHUH.
SABnseTcs nu monmydeHHOE coenuHeHue Kpacutenem? OObSICHHUTE CBOM OTBET.

10.  TlpemnmoxuTe CcXeMbl TIOJYyYCHHUS] M-HOMOCH30MHOW KHCIOTHI, II-Kpe30jla C WCIOJIb30BaHHEM
TNA30COETUHEHUH.

Tema 20. Hadranun, aHTpaleH U UX IpOU3BO
Bompocs k maboparopHoii pabore:
1.ITomyunte a30KpacuTENIh U3 O-TOTYUIUHA U O-Kpe3oJa.
2. Vcxons u3 6enzona nomyuute: 4,4’ -mUHATPOOMBEHNIT.
3. Hanmmure cTpyKkTypHBIE (DOPMYJIBI CIETYIOIMINUX COCAMHCHUIA:
a) 1,4-muruapoxkcunadranui-3,6-1ucyab()OKUCIOTA;
0) HUC-CTUILOCH;
B) Tekca)CHUIINTAH;
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-nMMeTUIaHTpaLCH;
0) nepruapodeHaHTPEH;
B) (uryopen;
T') 5-TUIPOKCH-2-HADTATUHCYIb()OKHUCIIOTA;
1) napadyKCuH.
6. Hanmmure ctpykTypHbIe GOpMYIbl BCEX U30MEPHBIX JUOpOMHA(TATNHOB U HA30BUTE 3TU COCTUHEHHUSI.

7. PaccMoTpuTe CTpOSHHE MOJICKYJT OeH30i1a 1 aHTparieHa. OXapakTepu3yiTe reOMETPHUIO MOJICKYIT,
pacrpe/eieHue MeKTPOHHON TNIOTHOCTH, ApOMATUYHOCTh, PEAKIIHOHHYIO CIIOCOOHOCTh. C TOMOIIBIO
KOHKPETHBIX PEaKLMN POMJLIIOCTPUPYUTE MEHBIIYIO ApOMaTUYHOCTb aHTPALIEHA 10 CPABHEHUIO C
OEH30JI0M.

8. OmpenenuTe UHACKCHI PEaKIIMOHHON CIIOCOOHOCTH 1- U 2-1TOJI0KEHUI MOJIEKYJIbl HaTaanHa.
9. Onpenennute UHIECKCH PEAKIIMOHHON CIIOCOOHOCTH 1- U 9-TI0JI0)KEHU MOJICKYJIBI aHTpaleHa.

10. [IpuBeaeHHBIE HIXKE COEAMHEHUS PACTIONOXKHUTE B MOPSIIKE BO3PACTAHUSI aKTUBHOCTH B PEAKIUSAX
ANEKTPOPHUILHOTO 3aMEIIECHHUSI B apOMAaTUYECKOM KOJIbIIe (OTBET apryMEeHTHPYITe): OeH30II, HadTalHH,
nudeHnIMeTaH, anTpareH, 9,10-aHTpaxuHOH.

Tema 22. lllecTuuneHHble TETEPOLUKIIBI
1. Xumuyeckue cBOMCTBa HadTaIUHA.

2. Hadronsl. 3aMerienue ruipOKCUTPYIIIBI HA aMUHOTpyMTy B 2-HadTonax ( peakuus byxepepa).
HadToxuHOHBI.

3. AntpaueH. Homenknarypa u uzoMepus npou3BoaHbIX. CHHTE3 aHTpalleHa U3 COEIMHEHUI
OEH30JIbHOTO psAa.

4. DEeKTpOHHOE CTPOEHUE U CBOICTBA aHTpalleHa.
5. AHTpaxWHOH: MOJyYEHHUE, MPEJACTABICHUE O CBOMCTBAX U MPUMEHEHUH.

6.  IlaruuneHHsle reTepolUKIiIbl: GpypaH, ThodeH, muppoi. O6Ire METobl CHHTE3a U
B3aumornpespaieHus (FOpbes).

7.  3aBUCHUMOCTH CTENICHH apOMATHYHOCTHU OT MPUPOJIBI TeTEpoaToMa U €€ BIUSHHE Ha 0COOCHHOCTH
B3aUMOJICHCTBUS TETEPOLMKIIA C AeKkTpodmiamu. CpaBHUTEIbHAS XapaKTepUCTHKA CBOUCTB (ypaHa,
tuo(eHna, nuppoia u 6en3ona. Peakuuu ruipupoBaHus U OKUCIICHUS.
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8.  @ypdypon u THOPeH-2-aIbIETH I, MUPOCIU3EBast KUCIOTA. KHCIOTHBIE CBOMCTBA MUPPOIA U UX
UCIIOJIb30BaHUE B CUHTE3E.
9.  Tluppon-2-anmpAerun U ero npespauieHue B mopduH. [IpposbHbIi UK KaK CTPYKTYPHBINA ()parMeHT
XJIOpouIiia ¥ reMOrIoOnHa.
10. WNHunon u ero npon3BoaHble. MeTobl TOCTPOEHUS MHAOIBHOIO S1pa, XUMU "€CKHE CBOMCTBA
MHJ0Ja KaK aHajora nuppoia. CUHTe3 Ba)XHEWIINX TPOU3BOAHBIX. [IpencraBienne o mpupoaHbIX
COEAMHEHUSIX UHJIOJIBHOTO psifa, UHAUTO. [ToHATHE 00 MHAUTOUAHBIX KPACUTEINAX U KyOOBOM KpaIlIeHUH.

11. [Tupuaun u ero romonoru. HoMeHknaTypa v u3oMepusi IpoOU3BOIHBIX. APOMATUYHOCTh U
OCHOBHOCTb MUPUIMHOBOTO IIMKIIA.
12. [TposiBnenre HykJIeO(UIBHBIX CBOWCTB: PEAKIIUH C JIEKTpOodUIaMH IO aTOMY a30Ta U

oOpa3zoBanue N-okucu. OTHOIIEHUE MUPUINHA U €r0 TOMOJIOTOB K OKHcIuTeNsiM. [ uapuposanue
MUPUIMHOBOIO Si7jpa. AHAIOTUs B XMMHYECKHX CBOMCTBAaX MUPUANHA U HUTPOOEH301a.

13. Peaknuu 21ekTpoUIbHOTO 3aMEIICHUS B sIIpe MUPUIHHA.

14. Peakmun nykieodunpHOTO 3amMenieHus: Bopopoaa (peakmus YnunbabuHa) 1 aTOMOB TaJloreHa.
15. XWHOJIMH U €70 NPOCTEUIINE IPOU3BOIHBIE. MeTOIbI MOCTPOECHUS XUHOJIMHOBOIO SpA.

16. Oxucnenne xuHoinHA. CXOACTBO U pa3Inuue XMMUYECKUX CBOMCTB MUPUAMHA U XUHOJIMHA.
N30xuHOMMH.

17. [IpencraBienue o MPUPOAHBIX COENUHEHUSX, TIEKAPCTBEHHBIX CPEJCTB M KPACUTENSIX -
MIPOM3BOAHBIX MUPHUANHA.

18. [IlecTruneHHbIe a30THCTHIE TETEPOIUKIIBI ¢ IByMs TeTepoaromamu. [Tupumuana. CriocoObl

MOCTPOCHUS TUPUMHIUHOBOTO Si7ipa, OCHOBAaHHBIE HAa B3aUMOJICHCTBUU MOUEBUHBI M €€ TIPOU3BOIHBIX C
MaJIOHOBBIM d(upom, dpupamMu B-anbaeruo- U 3 -KEeTOKUCIIOT.

padora Ha ceMuHape

Tema 1. OcHOBHBIC TIOHATHSI OPTAHIUYECKON XUMUU. MeTOIbI BBIICTICHHSI, OUMCTKU U UICHTU(UKALINN
OpraHUYeCcKUX coeAnHeHul. KauecTBEHHBIN 1 KOJIMUECTBEHHBIN aHAIN3.

1. McTOYHMKY OPTaHUYECKOTO ChIPhS. MeTo/Ibl BbIAECTCHUS, OUUCTKU U UACHTU(UKALIUYA OPTraHUYECKUX
COETMHEHUN.
2. KauecTBeHHBII 27I€MEHTHBIN aHAJIU3 (OTKPBITHE YITIEPOAa, BOAOPOA, a30Ta, CEPhl, TaJOTCHOB).

3. IIpuHIMIIBI KOTUYECTBEHHOTO SJIEMEHTHOTO aHAJIN3a, YCTAHOBJIEHUE MOJIEKYISPHON (hOPMYIIBI
COEIMHEHMUS.

4. ®opMUpPOBAHUE WU OCHOBHBIE IIOJIOKEHNUS TEOPUU CTPOEHUS OPTaHUYECKUX COSAUHEHUHN (TEOpHst
paaukaioB, Teopus TUNOB, Teopus A.M.bytneposa).

5. Knaccudukanus opraHn4ecKiuX COSAMHEHUH.

6. BaxHelmme NCTOYHUKH WHPOPMALIUU 00 OPTaHMYECKUX COCTMHEHUSIX U OPTaHMUECKUX PEaKITHIX
(cnpaBounuk beitnpmTeiina),

TecrupoBanue

Tema 1. OCHOBHBIC IOHATHS OPTAHUYECKONW XUMUHU. MeTO/IbI BBIACIICHHSI, OYUCTKU U UICHTH(PUKAIINH
OpPraHNYeCKuX coenMHeHn. KaueCTBEHHBIN 1 KOJTUYECTBEHHbBIN aHAIN3.

3agaHus K TECTY:

1. IlonsiTue «opranuveckas XuMus» BBEI

1) 1. Bepuennyc 3) A. Kekyne

2) ®. Benep 4) A. M. bytnepos

2. Butanusm — 3T0 y4€HHE O

1) aToMax 1 MOJIEKyJax

2) <«OKH3HEHHOU CHJIe»

3) HOJTY4YeHUU PUI0CO(PCKOTO KaMHS



4) COXPaHEHUU U IPEBPALLECHUH JHEPTUM B XUMUUECKUX PEAKLUAX

3. Kakue 13 NpuBEeIEHHBIX YTBEPKACHNUN BEPHBI?

A. Ou3nyeckre U XUMAYECKHE CBOMCTBA BCIICCTB 3aBUCAT OT KAYECTBCHHOI'O U KOJIMYECTBCHHOI'O COCTAaBa,
HO HC 3aBUCAT OT CTPOCHHA MOJICKYIIL.

b. AToMBI U TpyNIIBI aTOMOB B MOJIEKYJIE OKAa3bIBaIOT B3aUMHOE BIUSHUE JIPYT Ha JpyTa.

1) BEPHO TOJIBKO A

2) BEpHO TONIBKO b

3) BEPHBI 002 YTBEPKICHUS
4) 00a yTBEepKICHHUS HEBEPHBI

4. Kakue U3 NpUBEICHHBIX YTBEPKICHUN BEPHBI?
A. Tomomoru — BeIIECTBA C OANHAKOBBIM KAaYC€CTBECHHBIM U KOJIMYECCTBCHHBIM COCTAaBOM.

b. U3omepsl - BeliecTBa CX0KKe MO0 CTPOCHUIO U CBOMCTBAM, OTIIMYAIOLIUECS APYT OT APYyra Ha OHY WU
HECKOJIbKO rpymmn aromoB -CH?2.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

3) BEpHBI 00a YTBEPKICHUS
4) 00a yTBepkKICHUS 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 U3 npuBEICHHBIX YTBEPKACHUH 00 0COOCHHOCTIX OPraHMYECKUX COCTUHEHUN BEepHBI?
A. Yriiepona BXOAHUT B COCTAB BCEX OPTraHUYECKUX BELIECTB.

b. Atombl yrieposa criocoOHbI 00pa30BBIBaTh MEXIY COOON M ¢ APYTUMH aTOMaMH OIMHAPHBIE, IBOMHbIE U
TPOMHBIE CBS3U.

1) BEPHO TOJIBKO A

2) BEpPHO TOJBKO b

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

7. Kakve n3 mpuBeIEHHBIX YTBEPKIACHUN 00 0COOEHHOCTSAX OPraHMYECKUX COCTUHEHUN BEPHBI?

A. BaJleHTHOCTE M CTENIEHb OKHUCJICHUS aTOMOB yrjiepoaa B OPraHuvuCCKuX COCAMHCHUAX BCCraa YUCJICHHO
COBIIagaroT.

b. bONBIIMHCTBO OPraHUYECKUX COEAUHEHU UMEET MOJIEKYJISIPHOE CTPOCHUE.

1) BEPHO TOJIBKO A

2) BEpPHO TOJIBKO b

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

8. Kakue u3 mpuBeIeHHBIX YTBEPKICHUH 00 OCOOCHHOCTSX OPraHUYECKUX COSTUHEHUIN BEPHBI?
A. Hucno opraHn4ecKux COSAMHEHUI 3HAYUTEIbHO MPEBBILIIAET YUCIO HEOPTaHUUECKUX.
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b. IIpencraBureny 0OQHOTO TOMOJIOTHUYECKOTO PSAIA XapAKTEPU3YIOTCS CXOIHBIMU XUMUYECKUMU
CBOMCTBaMH.

1) BEPHO TOJIBKO A

2) BEpHO TOJIBKO b

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

9. Kakue u3 npuBeIEHHBIX YTBEPKACHUN 00 0COOEHHOCTSX OPraHMYECKUX COCTUHEHUH BEPHBI?

A. CocraB BcexX YWICHOB OJJHOTO TOMOJIOTHYECKOTO Psiia MOXKHO BBIPA3UTh OJHOM 001Iei popMyInoit.
b. Oprannueckue BelecTBa, Kak MPaBUII0, TOPIOYM U IPU HArPEBaHUU PA3JIAraroTCs.

1) BEPHO TOJIBKO A

2) BEpHO TOJBKO 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 YUCIIO BTOPUYHBIX aTOMOB YIVIEPO/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. IIpocTpancTBeHHas (IUC-TPAHC) U30MEPHUS BOZMOXKHA JIJISI
1) LUKJIOATKAHOB 3) aJIKaHOB
2) AJIKMHOB 4) AJIKaHOJIOB

15. M3omepust MoI0KEeHHs KPaTHBIX CBSA3EH BO3MOKHA JIJIS
1) LUKJIOATKAHOB 3) aJIKaHOB
2) AJIKMHOB 4) AJIKaHOJIOB

1. Tema 2. Ankanbl. I3omepusi, HOMEHKIIaTypa,CTPOCHHUE, CIIOCOOBI MomyueHuss. Puznueckue u
XUMHUYECKHE cBoMcTBa. [Ipumenenue..

2. ®opmbI TeKyIIero KOHTpoJist: Bompock! k 1aboparopHoii paboTe, TECTUPOBaHUE

3. OueHo4HoE CpeaCcTBO

I. 3apanus k tecty:

1. CocTaB ankaHOB BeIpaskaeTcst 00u1ei hopmynoit

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

2. AJIKaHOM SIBIIIETCSI BEIIECTBO, OopMysIa KOTOPOTO
1) C4H8 2) C22H46 3) C8H10 4) C6H6

3. @opMyIIbI TOJIBKO AJIKAHOB 3aIIMCaHbI B PSAY:
1) C2H2 , C2H4 ,C2H6 3) C2H6 , C3H6 , C4H8
2) C2H2 , C3H4 , C4H6 4) C2H6 , C3H8 , C4H10



4. B Mosekynax ajJKaHOB aTOMBI yIIIEpoa HaXOAATCS B COCTOSIHUN THOpUAN3ALNN

1) sp 2) sp2 3) sp3 4) sp2d

5. Banentsslii yroa u jyinHa cBsizu C-C B MOJIEKYyJ1aX 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. 3urzaroodpaszHoe CTpOeHHE B IPOCTPAHCTBE UMEET MOJIEKyJa
1) METaHa 2) sTaHa 3) rekcasa 4) LUKJIONpPOIIaHa

7. Monekyna 6yTaHa IMEET CTPOEHUE
1) JTUHEHHOE 3) 3ur3aroo0pasHoe
2) uukinyeckoe  4) IJIOCKOE

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

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 MOTY4YHUTh
1) XJIOpMETaH 2) caky 3) ATaHOI 4) 3TaH

12. Peaxnnsg KoHoBaiioBa - 3TO B3aUMOJCHCTBUE ajKaHa C
1) Bozoil 3) pacTBOPOM CEPHOM KUCIIOTHI

2) PacTBOPOM a30THOM KUCJIOTHI 4) OpOMHOI BOJOM

13. IIpu xmopupoBaHUM METaHA MOKHO TIOJTYYUTh

1) JUXJIOp3TaH  2) ximopodpopm  3) XJIOPBUHHUII 4) XJIOPOIIPEH

14. Ilponan B3auMOJEHCTBYET C
1) HCl 2) H2 3) Br2 4) H20

15. I'ekcaH He B3aUMOJECHUCTBYET C
1) CI2 2) 02 3) HBr 4) HNO3

Tema 2. Ankansl
3anaHus K TeCTy:
1. CocTaB ankaHOB BbIpakaeTcst oOmen hopmymnon
1) CnH2n 2) CnH2n+2 3) CnH2n-2 4) CnH2n-6

2. ATKaHOM SIBTISIETCS BEMIECTBO, (JOPMYITa KOTOPOTO
1) C4H8 2) C22H46 3) C8H10 4) C6H6
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3. @opMyIIbI TOJIBKO AJIKAHOB 3aIIMCaHbI B PSAY:

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

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

4. B MoJieKy/iax aJIkaHOB aTOMBI YIIIEpO/ia HAXOIATCS B COCTOSIHUU THOPUIU3AIIUH
1) sp 2) sp2 3) sp3 4) sp2d

5. BanenTHslii yron u juimHa cBsi3u C-C B MOJIEKyJax aJIkaHOB COOTBETCTBEHHO PABHbI
1) 120° u 0,154 um 3) 120° 1 0,134 am
2) 180° 1 0,120 um 4) 109°28' 1 0,154 uam

6. 3ur3zaroodpa3Hoe CTpOCHHE B MPOCTPAHCTBE UMEET MOJIEKYJIa
1) MeTaHa 2) sTaHa 3) reKcaHa 4) [IUKJIOMTPOTIaHA

7. Monekyina OyTaHa IMEET CTPOCHHUE
1) TUHEHOe 3) 3Ur3aroodpazHoe
2) IUKJInYecKkoe 4) TIJIOCKOE

8. MU3omepamu gBisIOTCS
1) npomnaH u OyTaH 3) OyTaH M 2-METHIIPONaH
2) OyTaH u ukiIo0yTan  4) METHJITIPOTIAH U 2-MeTUIOyTaH

9.Yucno nzomepos anikana 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 pa3yioKEHUEM METAHA MOYKHO MOJYYUTh
1) XJIOpMETaH 2) caxy 3) 3TaHOI 4) 3TaH

12. Peaxnusg KonoBaiioBa - 3TO B3aUMOIEHCTBHUE aJKaHa C
1) BosloN  3) PacTBOPOM CEPHOM KHUCIIOTHI

2) pPacTBOPOM a30THOM KUCIOTHI 4) OpOMHO¥ BOJOM

13. Ilpu xsmopupoBaHUU METaHa MOXKHO MOITYYHUTh

1) IUXJIOpATAaH  2) xiaopopopm  3) XJIOPBUHUIT 4) XJIOPOTIPEH

14. Ilponan B3aMMOAEICTBYET C
1) HCI 2) H2 3) Br2 4) H20

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

Tema 3. AnkeHsl
BOTIPOCHI K TECTY.
1. CocTaB ankeHOB BbIpaXkaeTcs oOmei hopmynon
1) CnH2n 2) CnH2n+2 3) CnH2n-2 4) CnH2n-6

2. @OopMyJIBI TOJIBKO ATKEHOB MOTYT OBITh 3aIIUCaHBI B ALY
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1) C2H2, C2H4,C2H6 3) C2H4, C3H6 , C4HS

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

3. B Mornekyne 3TuiieHa aToMBbI YIyiepojia HaXosTCs B COCTOSHUU THOPUAN3aLuU
1) sp 2) sp2 3) sp3 4) sp2d

4. B monekyie 2-meTuinOyTeHa- 1 aToMBbI yIiiepoaa HaXoasTCs B COCTOSTHUN THOPUIN3AINH
1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) sp3 u sp2 4) sp3 u sp

5. IlocnenoBaTensHOCTH THIIOB THOPUAN3ALIMU aTOMOB YIIIEpO/ia B MOJIEKYJIE IIPOIICHA
1) sp2 —sp —sp3 3) sp2 — sp2 —sp3

2) sp—sp2—sp 4) sp3 —sp2 —sp

6. [TocnemoBaTenbHOCTH THITIOB THOPUAM3AIIMN aTOMOB YIJIEpoia

sp3 —sp2 —sp2 —sp3

UMeeTcs B MOJICKYJIIe

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

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

7. N3omepom yrieBomopoaa, popmysa KOTOpOro
CH2=CH — CH — CH3,

CH3
SIBIISICTCS
1) OyteH-1 3) 2-MEeTWINEHTEH-3
2) 3-MeTHITIeHTEeH- | 4) MeHTEeH- |

8. [IpocTpaHCTBEHHBIEC LIUC-TPAHC-U30MEPHI UMEET
1) 2,3-muxnopOyten-2  3) 2-MeTHnOyTeH-2
2) 2,3-numeTunOyten-1  4) 1,1-gquxmopOyTten- 1

9. MexaHu3M peakiny B3auMOJACHCTBUSI OPOMHOM BOJIBI C STUIICHOM
1) 3aMEILEHUS, PAAUKAIIbHBIN 3) 3aMEILEeHUS, MOHHBIN

2) MIPUCOETUHEHUS, PAAUKAIbHBINA 4) MPUCOETUHEHUS, MOHHBIN

10. IIporieH He BCTynaeT B peakimio ¢
1) BOZOM 2) BOJIOPOZIOM 3) OpoMom 4) METaHOM

11. Kak 3TeH, Tak 4 3TaH B3aUMOJIEUCTBYIOT C
1) H2 2) Br2 3) H20 4) HI

12. byten-2 B otinuue ot OyTeHa- 1

1) HMMEET T-CBSA3b MEXKY aTOMaMH yIJIEpoaa

2) 00pasyeT IUC-TpaHC-U30MEPHI

3) IIJIOXO PacTBOPSIETCSA B BOJIE

4) Croco0eH 00ecIBeYMBaTh BOJHBIN pacTBOP MIEpMaHraHaTa Kajus

13. IIpeBpamienue

C3H6 — C3HS8

OCYIIECTBIIACTCS C IIOMOIIBIO PEAKIIUH

1) ruJparaluuu 3) TUAPUPOBAHUSA



2) neruaparauuu 4) JETUAPUPOBAHUS

14. IlpeBpamenue

C2H4 — C2H50H

OCYLIECTBJIIETCS C TIOMOILBIO pEaKLUU

1) TUApATAIAA 3) TUAPUPOBAHUS
2) aerugparauuu 4) JEeruApupOBaHUs

15. IlpeBpamenue
C2H4 — CH20H — CH20H
OCYLIECTBJIIETCS C TIOMOILBIO pEaKLUU

1) TUApATAIAA

2) OKUCJIEHUs BOIHBIM pacTBopoM KMnO4
3) TUAPUPOBAHUS

4) JETUAPUPOBAHUSA

Tema 4. AnkagueHsl.
BOIPOCHI K TECTY
1. Obmias popmyna ankagueHoB
1) CnH2n 2) CnH2n-2 3) CnH2n-6 4) CnH2n+2

2. K coenunennsim ¢ obmieit hopmynoit CnH2n-2 otHOCATCS
1) AJIKCHBI U aJIKaUuEeHbl 3) AJIKUHBI U aJIKaJUCHBI
2) AJIKEHBI U [IUKIO0AJIKAHEI 4) AJIKAHBI U [IUKI0AJIKAHEI

3. ATKaIueHOM MOXET OBITh BEIIECTBO, (hOPMYIIa KOTOPOTO
1) C22H46 2) C4H6 3) C8H10 4) C6H6

4. T'omonorom OyTtaauena-1,3 sBisieTcs: BEIIECTBO, CTPYKTypHas popMysia KOTOPOTo
1) CH3—-CH2—CH=CH2 3) CH2=CH — CH=CH — CH3
2) CH2=C=CH — CH3 4) CH2=C — CH=CH2

CH3

5. MeXKIIacCOBBIM M30MEPOM YIIIEBOAOPOAA, CTPYKTypHasi (hopMyia KOTOPOTro

CH2=CH — CH=CH2,

SIBIISICTCS

1) Oytan 2) n300yTaH 3) oyTen-1 4) OyTHH-2

6. B monekyne OytaaueHa-1,3 aromMsl yriepoaa HaXoAsaTCs B COCTOSTHUM THOPUAN3AIIUN

1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) sp3 u sp2 4) sp3 u sp

7. B Monekyie u3onpeHa aToMbl yIiieposa HaXosTCs B COCTOSSHUU THOPUAN3ALIUU

1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) sp3 u sp2 4) sp3 u sp

8. bpomuyro Boy 00eciBeUnBarOT 00a BEIIECTBA B PSTY
1) OyTaH 1 u300yTaH 3) TeKCaH U TeKCEeH-2
2) W30IIPEH U TICHTaH 4) JTUBUHWI U OyTHH-1
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9. IlpoxykroM noiHoro 6pomMupoBanus OytaaueHa-1,3 sBiuseTcs
1) 3,4-mubpomobyTen-1  3) 1,2,3,4-terpabpomOyTan
2) 1,3-nmubpomOyTen-2  4) 1,4-nubpomOyTan

10. B cxeme npeBpalieHuit
C2H4 X — CH2=CH — CH=CH2
BeliecTBOM X SIBIACTCS

1) C2H6  2) C4HS  3) C2H2  4) C2H50H

11. B cxeMe npeBpatieHui

C2H5Cl — X— CH2=CH — CH=CH2

BENIeCTBOM X SBJIAETCS

1) 3TeH  2) H-OyTaH 3) OyTeH-1 4) OyTeH-2

12. Peakuust monuMepu3alny aakaaueHOB UCIOIb3YETCs I MOTyYeHUs
1) MoJIMdTUIIEHA  3) MOJINCTUPOIIA
2) MIOJIMIIPOIIWIICHA 4) KaydyKa

13. MoHOMeEpOM /1711 IPOU3BO/ICTBA KaydyKa SIBISETCS
1) Oyraguen-1,2  3) OyTeH-2
2) 2-metunbyranueH-1,3 4) 2-MeTHIIIeHTaaueH-1,4

14. MoHOMepoOM /Jist TOTYYEHUS HCKYCCTBEHHOTO KayuyKa 1o crnoco0y Jlebenena ciykut
1) MIPOTICH 3) OyraaueH-1,2
2) OyTeH-2 4) Oyranuen-1,3

15. Tlpu nonumepuzanuu Oytaanena-1,3 oOpasyeTcs BEmecTBO, CTPYKTypHas popmylia KOTOpOTro

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. ANKUHBI
BOIPOCHI K TECTY
1. MonexynsipHasi hopMysia aTKMHOB
1) CnH2n 2) CnH2n-2 3) CnH2n-6 4) CnH2n+2

2. K coenunennsim ¢ obmieit hopmynoit CnH2n-2 otHOCATCS
1) AJIKCHBI U aJIKaUEeHbl 3) AJIKUHBI U aJIKaJUCHbBI
2) apeHBI U TUKJIOATTKAHbI 4) AJIKEHBI ¥ [IUKI0AJIKAHEI

3. ATKMHOM MOXXET OBITh BEIIECTBO, opMysIa KOTOPOTO
1) C6H6 2) C5H8  3) C6H14 4) C6H12

4. TomomoroM mporuHa SIBJISIETCS BEUIECTBO, CTPYKTYpHask (hopMyia KOTOPOTro
1) CH=C —CH2 —CH3 3) CH3 —CH2 —CH2 —CH3
2) CH3 — CH=CH — CH3 4) CH2=CH—CH=CH2
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5. IlpocTpaHCTBEHHBIE ITUC-TPAHC-U30OMEPHI UMEET
1) OyteH-1 2) OyTeH-2 3) OyTHH-1 4)

6. byrun-1 u 6yraguen-1,3 apustoTcs
1) T€OMETPUYECKUMHU U30MEPAMHU 3) rOMOJIOTaMH
2) MEXKKJIaCCOBBIMU n3oMepamu 4) OJIHMM U TEM K€ BEILIECTBOM

7. IlocnenoBaTeIbHOCTH

aJKaH — aJIKCH — aJIKuH

MOXKCET COOTBCTCTBOBATH pAJl BCIICCTB

1) C4HS8, C6H6, C2H2 3) C5H12, C4He6, C6H6
2) C6H14, C5H10, C3H4 4) C7H14, C4HS, C2H2

8. B mosnekysie aneTuieHa aToMbl yriieposia HaXoAAaTcsl B COCTOSSHUM THOPHIU3aIIH
1) TOJIBKO Sp3 2) TOJIBKO Sp2 3) TOJIBKO SP 4)

9. B Monekyie nponuHa aToMbl YIIIepoAa HaXOAATCsA B COCTOSHUM TMOpHIN3aiK
1) TOJIBKO Sp 2) TOJIBKO Sp2 3) sp2 u sp 4)
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OyTuH-2

sp3 u sp

sp3 u sp

10. {nuna cBsi3u C=C u BaJeHTHBIN YTojl B MOJIEKYJIaX aJIKWHOB COOTBETCTBEHHO PABHBI

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

11. Yucno c-cBsA3el B MOJIEKYJIE alleTUIIEHA PABHO
1) 2 2) 3 3) 5 4) 6

12. Yucno m-cBsizeil B MOJIEKyJie IEHTUHA- 1 paBHO
1) 1 2) 2 3) 3 4) 4

13. T'eomeTpuueckas KOH(MUTYpALUS MOJIEKYJIbI 3THHA
1) yIJI0Bast 3) JTUHEHHas
2) TeTpadIpuiecKas 4) TpEeyrojbHas

14. PactBop KMnO4 o6ecuiBeunBatoT 00a BEIeCTBa B ALY
1) MIPOTIMH U MPOTIaH 3) aleTUJICH W STUJICH
2) Oyranuen-1,3 u 6yran 4) OyTuiIeH U U300yTaH

15. Bpomuyto Bogy o0OeclBeUrBarOT 00a BEIIECTBA B PATY
1) OyTtuH-1 1 OyTan 3) TeKCaH W TOJIMATUIICH
2) W30IPEH U IponaH 4) OyTuH-2 1 OyTeH-2

Tema 6. Ciuptbl, mpocThie 3QUpPHI, a-OKUCH
Bomnpocs k Tecty

1. CocTaB npeaenbHbIX OHOATOMHBIX CIIUPTOB BhIpaskaeTcst 001iei hopmynoit
1) CnH2nO 2) CnH2n+20 3) CnH2n-20 4)

2. OyHKIMOHATBHOM TPYIION CIIUPTOB SIBISETCS
1) — COOH 2) —COH 3) —OH 4) —NO2

CnH2n-60



3. Ha3Banue criupta, cTpyKTypHas opmysa KOTOpOTro
CH3 -CH-CH2 -CH2-OH
|
CH3
1) OyTanou-1 3) 2-meTunOytaHon-4
2) 3-meTunOyranon-1 4) MeHTaHo- 1

4. Ha3BaHue cnupTa, CTpyKTypHas (popmyiia KOTOpOro
CH3—CH2—CH—CH—CH3

CH3 OH
1) 3-metuinmnenTanon-4  3) 3-METUJITIEHTAHO-2
2) 1,3-gumeTunOyranomn-2 4) 3-MEeTHJIIPOTaHO-2

5. Ha3Banue criupta, cTpyKTypHas opmysa KOTOpOro
C2H5—CH—CH—CH3

CH3 OH
1) 2-MeTHII0yTaHo-3 3) 3-meTm0yTaHoI-2
2) 300y TaHOI 4) 3-METHJINEHTAHOA-2

6. 3-MeTtunOyTaHoy-2 COOTBETCTBYET CTPYKTypHast (popmyrna

1) CH3 — CH2— C(CH3) — OH
C|H3 3) CH3 — CH2— CHOH — CH3
2) C2H5
CH3 — c|:H —OH 4) CH3 — CH— CH — CH3
o o

7. DTUICHIIIMKOIIL OTHOCHTCS K KJIaCCy BCIICCTB

1) MIpeebHBIE OJJHOATOMHBIC CITUPTHI
2) MPEAEIbHBIE OTHOOCHOBHBIE KUCIIOThI
3) MIpeebHbBIC IBYXaTOMHBIC CITUPTHI
4) CJIO’KHBIE (PUPBI

8. ApoMaTu4ecKUM CITUPTOM SIBIISIETCS BEIMIECTBO, (OPMYIIa KOTOPOTO
1) C6H50H 3) C6H5CH20H
2) CH3CH20H 4) CH3-CHOH-CH3

9. [IpenenbHBIM OJHOATOMHBIM CITUPTAM U30MEPHBI
1) KapOOHOBBIE KHCIIOTHI 3) MPOCTHIE d(PHUPBI
2) anbIeTUAbI 4) CIIOKHBIE 3(UPBI

10. M3omepoMm 3TaHoIA SABISETCS
1) JTUATUIIOBBIN huUp 3) STaHaJb
2) TUMETUIOBBIN 3pup  4) MeTHIhOopMHUAT
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11. U3omepom 2-metrniOyTanona-1 sBasercs
1) 2- metwimponanon-1  3) MEHTAHOI-2
2) OyTanou-1 4) oyranauon-1,2

12. Yucnmo mpocThiX 3GUpoB, H30MEPHBIX OyTaHOIY, PaBHO
1) 1 2) 2 3) 3 4) 4

13. T'omonorom npomnaxosna-2 sBiIsSeTCs:
1) npomanon-1  3) OyTaHom-2
2) OyTtano:i-1 4) 2-MeTnanponason-1

14. Tomonorom 2-mMeTundyranona-1 siBiusercs:
1) OyTanou-1 3) 2-meTunOyTaHomu-2
2) OyTaHomu-2 4) 2-MeTuianponason-1

15. T'omonorom 2-meTuianponasosua-2 siBisieTcs:
1) 2-metwimponanon-1  3) 2-meTunOyTaHomu-2
2) 2-meTunbyTanon-1 4) OyTaHomn-2

Tema 7. KapbouwmnbHble coeqrHeHus. HenpenenbHbIe albIeruasl U
KETOHBI

Bomnpocs k Tecty
1. CocTaB npeneNbHBIX albAETHIOB BeIpaXkaeTcs o0iel hopmyIoit
1)CnH2n+20 2) CnH2n02 3)CnH2nO 4)CnH2n-60

2. K xapOOHUITBHBIM COCTMHEHHSIM HE OTHOCUTCS
1)sTanans 2) anerton 3) Oyranon 4)0yTaHOH

3. B Mornekyne npomnaHaiisi aToMbl yIIIEpo/ia HaXOIATCS B COCTOSIHUM THOpUAN3aUN
1) Tonbko sp3 2)Tombko sp2 3) sp3 u sp2 4) sp3 u sp

4.Yucno 6-cBsi3eil B MOJIEKYJIE MyPaBbUHOTO aJibJIETH/Ia PABHO
1)1 2)23)34)4

5. Yucio m-cBsi3el B MOJIEKYJIE MYyPaBbUHOTO aJIbJETU1a PAaBHO
1)1 2) 23)3 4)4

6. Hucno m-cBsizeil B MOJIEKYJIE alleTOHA PaBHO
1)1 2)23)3 4)4

7. Anbaeruibl U30MepHbI

1) nmpenenbHBIM OJHOATOMHBIM CIIUPTaM

2) dpenonam

3) npenenbHBIM OTHOOCHOBHBIM KapOOHOBBIM KHCJIOTAM
4) keToHaMm

8. DTaHaip U aneTaabIeTU ABISIOTCS
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1) reomeTpruyecKUMHU U30MEPAMHU  3)rOMOJIOTaMU
2) MEXKJIaCCOBBIMU U30MEpPaMu 4) OTHUM U TEM K€ BEIIECTBOM

9. [Ipu ruapupoBaHUM AJIBICTUIOB O0OPA3yIOTCS
1) nepBUYHBIE CIUPTHI 3) TpeTu4HbIE CIUPTHI
2) BTOpHYHBIE COIUPTHl  4) KapOOHOBBIEC KHCIIOTHI

10. IIpoaykToM BOCCTAaHOBJIEHUS KETOHOB SIBJISIFOTCSA
1) xkapOOHOBBIE KUCIOTHI 3) BTOPUYHBIE CITUPTHI
2) mepBUYHBIE COUPTHl  4) TPETUYHBIC CITUPTHI

11. TIpu BoccTaHOBIIGHUH TTPOTIAHOHA 00pa3yeTcs
1) nponanon-1  3) mpomaHoBas KucjiaoTa
2) mponaHon-2  4) mporaHalb

12. TIpu BOCCTaHOBJICHUH dTaHANSI 00pa3yeTcs
I)aranoBas kuciora 3) 3TaHOI
2) STUNEHTIINKOAL  4) TUATUIIOBBIN dhuUp

13. Ilpu oxucnenuun OyraHamst oOpa3yercs
1) macnstHast kucnora 3)0OyraHon-1
2) OyTaHOH 4)0ytaHomn-2

14. B peakiuu, cxema KOTOpOi

HCOH + X— HCOOH + Cu20 + H20,
BEILIECTBOM X MOXET OBITH

1)CuS0O4 2) CuO 3) Cu 4)Cu(OH)2

15. Peakuus «cepeOpsiHOTO 3epKaiay XapakTepHa Jis
1)0MHOATOMHBIX CITUPTOB 3) KETOHOB
2) MHOTOATOMHBIX CIIUPTOB 4) anbrerunoB

Tema 8. KapOoHOBBIE KHCTIOTHI U UX MIPOU3BOTHBIC
Bomnpocsl k Tecrty.
1. CocTaB npenesbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT BBIpaXkaeTcs o01ien (hopmyInoit
1) CnH2nO 2) CnH2n+20 3) CnH2n0O2 4) CnH2n-202

2. IlpenenbHble OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI H30MEPHBI
1) CJIO’KHBIM 3(pupam 3) JIByXaTOMHBIM CIIUPTaM
2) MPOCTHIM d(upam 4) anbaAeTuIaM

3. O0mie#t hopMyIioi CIOKHBIX A3PUPOB SIBIISETCS
1) R-COO-R1 3) R-COH
2) R-COOH 4) R-OH

4. Nzomepom ciioxxHOTo 3upa, hopMyiia KOTOPOTo
C2H5-COO-C3H7,

SIBJISIETCS

1) STUJIOBBIH 3(UpP NPOMAHOBON KUCIIOTHI
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2) METHJIOBBIH 3(Up ITAHOBOU KUCIIOTHI
3) 2,3-numeTunOyTaHoBas KUCIOTa
4) 2,2-AUMETUINPONAHOBAsE KUCIOTHI

5. OyHKIMOHAIBHOM IPyMIoi KapOOHOBBIX KUCIIOT SIBJISIETCS
1) AJIKOKCHJIbHAS 3) KapOOHMIIbHAS
2) TUAPOKCUIIbHAS 4) KapOOKCHUIIbHAS

6. JIByXOCHOBHOI1 sIBNIsieTcs KapOOHOBAsi KMCIIOTA
1) MacsiHast 2) naBeseBas 3) JIUHOJICBAS 4) aKpuIoBas

7. ApoMaTuuecKoi OJHOOCHOBHOM SIBIIIETCS KapOOHOBAsI KHCJIOTA
1) MOJIOYHAs 2) draneBas 3) cTeapuHoBasi  4) OeH3olHas

8. HempenenpHoii siBisieTcst KapOOHOBAst KUCIOTA, (hopMylia KOTOPOi
1) CI17H35COOH 2) C3H7COOH 3) CI17H33COOH 4) C2H5COOH

9. l'omonorom 2-MeTHIIOyTaHOBOM KHUCIIOTHI SIBJISIETCS BEIIECTBO, (hopMysia 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 pacTBOpsieTCst KapOOHOBasi KUCIIOTA

1) ATaHOBAs 3) METaHOBast

2) IIPONMOHOBas 4) CTeapuHOBast

11. CmemmBaeTcs ¢ BOJOW B TFOOBIX COOTHOIICHUSX KUCIIOTA
1) YKCyCHast 3) OJICMHOBAs
2) MacJisiHas 4) MaJIbMUTUHOBAS

12. Haubosnee cuIbHOM U3 MIEPEUHCICHHBIX KUCIIOT SBIISIETCS
1) YKCyCHast 3) OpoMyKCycHas

2) XJIOpyKcycHas 4) bTopyKCycHast

13. Cuina KHCIIOT YBEJIMYMBAETCS B TIOCJIEIOBATEIbHOCTH

1) MypaBbHHas — YKCYCHasl — IPOITMOHOBas

2) YKCyCHasi — XJIOPYKCYCHasl — JUXJIOPYKCyCHast

3) bTOopyKCyCHAs — XJIOPYKCYCHast — OpOMYKCYyCHast
4) IIPONMOHOBAs — MaCJIsIHasl — YKCyCHas

14. Tlpu B3anMopelicTBUY KapOOHOBBIX KUCIIOT CO CITUPTAMU 00pa3yroTCs
1) CJIOXHBIE d(PHUPBI 3) AMHUHOKHCIIOTBI
2) pOCTHIE 3(HUPHI 4) YITIEBOJBI

15. Tlpu B3anMOAEHWCTBUN ATAHOBOM KUCIOTHI C METAHOJIOM 00pa3yeTcst
1) MeTuiahopMuar 3) ATUIAIETaT
2) MeTwiauerar  4) TUIdOpPMHAT

Tema 10. Anbaerno- 1 KETOHOKUCIIOTBI
Bomnpocs k Tecty
1. Kakue U3 npuBeIeHHBIX YTBEPKICHUN O KapOOHOBBIX KHCIOTaX BEPHBI?



A. byTraHoBasi KHCIIOTa U 3TUJIAIETAT — U30MEPHI.

b. CreapuHOBYIO KUCIIOTY MOTYYarOT MPU THAPOIU3E )KUPOB.
1) BepHO TOIBKO A

2)BEpHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

2. Kakue 13 NpuBEICHHBIX YTBEPKIACHUN O MypPaBbUHON KUCJIOTE BEPHBI?
A. CnoxHbIe 2pUPBI MypaBbUHOM KHCIIOTHI HA3BIBAIOTCS alleTaTaMH.

b. MypaBbuHasi KUCJIOTa COAEPKUTCS B TUCTHSIX KPAITUBBI.

1)BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

3. Kakue u3 npuBeeHHBIX YTBEPKACHUN 00 YKCYCHON KHCIIOTE BEPHBI?

A. BonHbIi pacTBOp YKCYCHOM KHUCJIOTBI TPOBOAUT AJIEKTPUUECKUI TOK.

b. YkcycHas kucnora MOXKeT ObITh [OJTy4eHa BOCCTAHOBJICHUEM alleTajbAeruia.
1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEPKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

4. BepHsl 1 ClIeytoNIue CYKASHUS 00 0JICMHOBOW KHCIIOTE?
A. OnenHOBasi KUCIOTA BXOJUT COCTAB PACTUTEIHHBIX MACell.
b. OnennoBas kuciora oOeciBeYnBaeT OPOMHYIO BOJY.

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a CyXICHUS

4) 06a cyXaeHHUS HEBEPHBI

5. BepHbl 11 crieayrone CyKAeHHUs O CIOKHBIX dupax?

A. Crnoxusie 3pupbl 00pa3yroTcs B pe3yJIbTaTe peakiuy dTepupUKaIIH.
b. Metundopmuar n3oMepeH YKCyCHON KHUCIIOTE.

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a CyXICHUS

4) 06a cyXaeHHUS HEBEPHBI

6. Kakue n3 npuBeIeHHBIX YTBEPKACHHUHN O CI0XKHBIX d(Upax BEPHBI?
A. Crnoxuble 3pupbl ¢ HEOOIBIIONH MOJIEKYISIPHOM MacCCOM — JIETKOBOCIIIAMEHSIOIIHECS KHUJIKOCTH.

b. Cnoxusie 3¢upbl BICIIUX KAPOOHOBBIX KUCIOT U BHICIIMX OJHOOCHOBHBIX CIIUPTOB BXOJAT B COCTaB
MIPUPOTHBIX BOCKOB.

1) BepHO TOBKO A

2) BepHO TOIBKO b

3) BepHBI 00a yTBEPKICHUS
4) 06a yTBepkKICHUS HEBEPHBI

7. Kakue 13 NpUBEIECHHBIX YTBEPKACHUN O )KUPAX BEPHBI?



A. TIpoayKkTamMu IIEJIOYHOTO THAPOIN3a KUPOB SBISIOTCS IIUIEPHH U KApOOHOBBIC KHUCIIOTHI.
b. XKuakue >xupbl ciocOOHBI BCTYNATh B PEAKIUIO TOJIMMEPU3ALIHH.

1)BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4)o0a yTBep>KIeHUS HEBEPHBI

8. Kakue u3 npuBeICHHBIX YTBEPKICHUH O MbUIE K CUHTETUYECKUX MOIOIIUX CPEICTBAX BEPHBI?

A. Mototasi CocoOHOCTh MbLJIA CHIKAETCS B )KECTKOHM BOZIE BCIIEACTBHE 00pa30BaHMS HEPACTBOPUMBIX
COJICH.

b. U MbI10, ¥ CHHTETUYECKHE MOFOIIHNE CPEJICTBA OBICTPO pasiiararoTcsi B OKpYXKalolIe cpesie u He
MPEACTABIISIIOT IKOJIOTUYECKOM OMACHOCTH.

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEPKIACHUS
4)o0a yTBep>KIeHUST HEBEPHBI

9. B cxeme npeBpallleHHi

CH30H — X — HCOOH

BEILIECTBOM X MOXET OBITH

1) meran 3) MeTaHalb

2) xjnopMeTaH 4) METHIIOBBIN 3PUpP YKCYCHOM KUCTOTHI

10. B cxeme npeBpallieHuit

CH3CH2CH20H X — CH3CH2COOH

BEILIECTBOM X MOXET OBITH

1) nponanans 2)npomnanoin-2 3) nponuianerar 4) nponaHoH

11. B cxeme nmpeBpalieHui
CH3CH2COOH — X — C2H6
BEILIECTBOM X SIBISIECTCS

1) sTunnpornuoHaT 3)IpONUOHAT KaJHs
2) nIponaHoH 4) nponaHoH

12. B cxeme npeBpalieHuit

C6H5COOH — X — C6H6

BEIECTBOM X SIBJISIETCS

1) C6H5COOK 2) C6H5COH 3) C6H5SCH20H 4)C6H5SCH20K

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

BenrecTBaMH X1 1 X2 COOTBETCTBEHHO SIBIIAIOTCS

1) C2H50H u CH3COH 3)CH3COH u CH3COOH
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2)CH20H-CH20H u CH3COH 4) CH3COH u C2ZH50H

15. B cxeme npeBpalieHuit

CH3COONa - X1 - X2

BemecTBaMu X1 1 X2 COOTBETCTBEHHO SBIISIOTCS
1)C2H6 u C3H7CH20H 3)CH3Cl u CH3-O-CH3
2)CH3COOH u CH3COOCH3 4)CH3COH u CH3COCI

Tema 11. YrieBogsl
Bomnpocs k Tecty
1. CocTaB GOJBIIMHCTBA YITIEBOIOB MOXKET OBITH BRIpaskeH (hopMynoit
1)Cn(H20)m 2)Cn(OH)m 3)CnH2nO2 4)CnH2n+20m
2. Yucio ruIipOKCHIIBHBIX TPYIIT B MOJIEKYIIE (PPYKTO3bI PABHO
1)3 2)4 3)54)6

3. I'moko3a B3aUMOJEHCTBYET € KOKABIM U3 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 ruaponuza caxapo3sl o0pasyercs (00pasyrorces)
1) ToNBbKO TITFOKO3a 3)rmroko3a u ppykTosa
2) TosbKoO (hpyKTO32a 4) rmoko3a 1 pudo3a

6. Kpaxmain B3auMOZENCTBYET C
1) Ag(NH3)2]OH 2) CaO 3)Cu(OH)2 4)H20 (H+)

7. KoHeuHBIM MPOTyKTOM THAPONIN3A IEJUTIONO03bI SBISIETCS
1) caxaposa 2) ¢ppykro3a 3) pubo3a 4) roxo3a

8. Llesmtono3a B3aMMOAEUCTBYET C KaXKIbIM U3 JIByX BELIECTB

1) yKCyCHOM KHCJIOTOM U KHUCIOPOJOM

2) a30THOM KHUCIIOTOM U PacTBOPOM iofa

3) ruapokcuaom menu(Il) u cepHoit KucIOTOM

4) TUAPOKCHIOM HATPHS U aMMUAYHBIM PACTBOPOM OKCHjIa cepedpa

9. " xpaxmai, U LEJUII0I03a B3aUMOJEICTBYIOT C
1) rugpokcumom menu(Il) 3) okcumom maraus
2) KHCIIOPOJIOM 4) pactBOpOM ioaa

10. U1 nyist kpaxmana, ¥ JJis HeJUTF0JIO3bl CIIPaBEAJIMBO YTBEPXKICHHE
1)cocTosT U3 OCTAaTKOB (PPYKTO3BI

2) B3auMoAeuCcTBYIOT ¢ Tuapokcuaom meau(1l)

3) OKHUCIAIOTCS MO AeMCTBHEM aMMHUAUYHOTO pacTBOpa OKcHaa cepedpa
4) moaBeprarTCs TUIPOIU3Y

11. AMMHa4HBIH pacTBOp OKCUAA cepedpa SIBIISETCS pEaKTHBOM Ha
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1) caxaposy 2) ¢pykTo3y 3) kpaxmai 4) TIIIOKO3Y

12. PacTBOp IITFOKO3bI MOKHO OTIIMYUTH OT PACTBOPA GPYKTO3BI C TTOMOIIBIO

1) NaOH 2)H2S04 3) [Ag(NH3)2]OH 4) FeCl3

13. Kakue u3 nprBeICHHBIX YTBEPXKICHUH 00 yIieBoaax BepHbI?

A. YrieBopl SBISIOTCA KOMIOHEHTAMU KJIETOK BCEX PACTUTEIIBHBIX U dKUBOTHBIX OPTraHU3MOB.

b. U xpaxman, u 11eJuTi0103a 001a/1at0T BEICOKOU MUTATENIbHOM IIEHHOCTHIO JJIsI OpraHu3Ma YeIoBeKa.
1) BepHO TOBKO A

2) BepHO ToIBKO b

3)BepHbI 00a yTBEPKICHUS

4) 06a yTBEepKICHUS HEBEPHBI

14. BepHsl J1u cieqyromue CyXAeHNs 0 III0K03e?
A. MI3oMepoM TITIOKO3bI SIBIIsIETCS prbo3a.

b. I'mroko3a noasepraeTcs ruipoinsy.

1) BepHO TOTBKO A

2) BepHO TOIBKO b

3) BepHBI 00a CyXKIeHUS

4) oba cyxJeHUsI HeBEpHBI

15. BepHsl 511 crnenyromue Cy AeHNs O III0Ko3e?

A. I'mroko3a SIBIIETCs allbJIeTU 10 CIIUPTOM.

b. IIpogykToM cCIMPTOBOTO OPOKEHUS TITIOKO3BI SIBJISIETCS 3TAHOIM.
1) BepHO TOBKO A

2) BepHO ToIBKO b

3) BepHBI 00a CyXKIeHUS

4) oba cyxJeHUs1 HEBEpHBI

Tewma 13. IuknoankaHsl
Bomnpocs k Tecty
1. CocTaB LMKIIOAJIKaHOB BBIpaykaeTcst o0uiei hopmyInoit
1)CnH2n 2) CnH2n-2 3) CnH2n-6 4) CnH2n+2

2. llukmoankaHoM MOXKET OBITh BEIIECTBO, (popMysia KOTOPOTO
1) Co6H6 2)C6H10 3)C6H14 4) C6HI12

3. K coequnenusim ¢ obmeit popmynoit CnH2n otHoCcATCS
1) ankuHBI ¥ aTKaIUEHBI 3) aIKeHBI U aJIKaUCHBI
2) aNKeHbI ¥ IUKJIOAJIKAHbI 4) alIKUHBI U ITUKJIOAIKAHbI

4. ITocnegoBaTeIbHOCTH

aJIKaH — IUKJI0ATKaH — aJJKHH MOXXET COOTBETCTBOBATh PsiJl BEIICCTB
1) C5H12, C6H12, C3H4 3)C6H12, C4H10, C4H6

2) C3HS8, C4H10, C6H6 4) C2H6, C4HS8, C2H4

5. B Morekyne NUKIOreKcaHa aTOMBI yIepo/ia HaXOIATCS B COCTOSIHUY THOPUAN3AINN
1) Tonbko sp3 2) Tonbko sp2 3) Tonbko sp 4) sp3 u sp

6. M3omMepoM METHWILMKIIONPOIIaHa SIBIIIETCA



1) nportan 2) uukionponan 3)0yraH 4) OyTeH

7. 130MepoM METHILMKIIOTEKCAHA SIBISETCS
1) rekcan 2) metunoenson 3) renteH-1 4) rentun-1

8. Hanbomee jerko moasepraeTcsi THAPUPOBAHHUIO
1) nuknonponan 2) MUKIO0yTaH 3) MUKJIONEHTaH 4) UKIOTEKCaH

9. Peakuuu mprcoeAMHEHUS HE XapaKTEPHBI NI
1) MeTHIIIMKIIONIpOTIaHa 3 )METHIIIIMKIIOTICHTaHa
2) MeTUIIUKIOO0yTaHa  4)METHIIIHMKIOTeKCaHa

10. Hukorekcan cniocoOeH BCTYNaTh B PEAKIIHIO
1) ¢ 6pomMHOIT BOSO#

2)rugparaiuu

3)ruapupoBaHus

4)neruipupoBaHuUs

11. Jlng uukionponaHa He XapaKTEPHbI peaKIUU
1) mpucoenuHEeHUS OPOMOBOAOPO/IA

2) 3aMenieHusi aTOMOB BOIOpoOJa

3) ruapupoBaHUs

4) npucoenuHeHus: Opoma

12. Tlpu B3anMoaeWCcTBUY ITUKJIONPOIIaHa ¢ OpoMoM oOpasyercs
1)1-Opommporian  3) OpPOMITUKIIONIPOIIaH
2) 2-6pommponan  4) 1,3-nubpomMmponan

13. Ilpu B3anMOAEHCTBUN ITUKIIOTEKCAHA C XJIOPOM 00pa3yeTcs
1) 1-xymoprekcan 3) XJIOPITUKIIOTEKCaH
2) 1,6-nuxnoprekcan 4) 1,1-nuxnoprekcan

14. 1-XnopnpomnaH NpeuMyIIecTBEHHO 00pa3yeTcs Ipu B3auMOACHCTBUH
l)mponaHa ¢ XJ0pom 3) IUKJIOMPOITaHa ¢ XJIOPOM
2) mporneHa ¢ XJI0poBOAOPOAOM 4) HUKIIONPOIaHa C XJIOPOBOAOPOJIOM

15. C xaxapIM U3 TPEX BELLECTB:
XJIOPOM, XJIOPOBOJIOPOJIOM, BOJIOPOJIOM —MOXKET PearupoBaTh
1) rekcan 2) uukiorekcaH 3) mukionpornad 4) MeTaH

Tema 14. Apomatuyeckue 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. TlocnenoBaTenbHOCTH ajiKaH — IIUKIOAIKAH — apPEH MOYKET COOTBETCTBOBATH Psijl BEIICCTB
1)C5H12, C7TH14, C3H4 3) C5H12, C4H10, C4H6
2) C3HS8, C4H8, CTH8 4) C3H4, C4HS8, C6H12



3. K coequnenusim ¢ obmeit popmynoit CnH2n-6 otHOCHTCA
1) Oyramuen 2) Tomyon 3)cTUpon 4) TeKCeH

4. B monekyine OeH30/1a aTOMbI yIIIEpOa HAXOAATCS B COCTOSIHUU THOPUIU3AIIUH
1)sp 2)sp23)sp34)sp2d

5. B Mornekyne Toyosa aToMbl YIJiepoa HaXOAsATCsS B COCTOSIHUU THOPUIN3aluu
1) sp u sp2 2) Tonwsko sp2 3) sp2 u sp3 4) sp u sp3

6. Mornekyia OeH30/1a UMEET CTPOSHUE
1) TeTpasnpuueckoe 2) yroBoe 3) TMHEWHOE 4) II0CKOe

7. BaneHTHBIN YToJl ¥ JUIMHA CBSI3M B MOJIEKYJIe O€H30J1a COOTBETCTBEHHO PABHBI
1)120° 1 0,154 uam  3)120° u 0,140 u™m
2) 180°u 0,120 um 4) 109°28' 1 0,154 um

8. Terpasnpuueckuit pparMeHT aTOMOB HMEETCS B MOJICKYJIE
1) 6enzoma 2) Tonyona 3) BUHIWIOEH301a 4) alleTHICHA

9. Yucio o-cBsi3eil B MoJieKylie OeH30J1a paBHO
1)62) 8 3)104)12

10. Yucno c-cBs3eil B MOJIEKYIIE TOIYO0JIa paBHO
1)6 2)8 3)124) 15

11. beH3on 1 TOIYON SIBIASIOTCS
1) cTpyKTYpHBIMHU U30MEPAMU 3) romosioramu
2) reoMeTpudYecKUMHU U30MepamMu 4) OJHUM U TEM K€ BEIIECTBOM

12. MeTun0GeH305 1 TOIYOJ SIBISIOTCS
1) cTpyKTYpHBIMHU U30MEPAMU 3) romosioramu
2) reoMeTpUYECKUMHU U30MepaMu 4) OJHUM U TEM K€ BEIIECTBOM

13. denunmeTan u GEH30 SIBISIOTCS
1) cTpyKTYpHBIMHU U30MEPAMU 3) romosioramu
2) reoOMEeTpUYECKUMHU n30MepaMu 4)0THUM U TEM K€ BEIIECTBOM

14. B3zaumoneiictBue 6en3oma ¢ xaopom B pucyTcTBur AlC13 oTHOCUTCS K peakiusm
1) nuponuza 2) 3amenieHus 3) pazioxkeHuss 4) IpPUCOECIUHEHUS

15. B3zaumoneiicTBre 6eH30I1a C XJIOPOM IPU OCBEUICHUH OTHOCUTCS K PEaKIUsIM
1) kpekunra 2) 3amenieHus 3) pasznokeHus 4) IPUCOCTUHEHUS

Tema 15. T'anoreHo-, cynb¢ho- 1 HUTPOTPOU3BOIHBIC OEH30JILHOTO PsiJia
Bompocsr k Tecty
1. ITporieccom nepBUYHOM TIepepabOTKU HEPTH SIBISICTCS
1) apomaruzarus 3) nuponaus3
2)KpEKUHT 4) pektudukanus

91



2. bensuHoBas (pakuus HePTH COACPKUT ANKAHBI COCTABA
1) CH4 - C4H10  3) C8H18 — C14H30
2) C5H12 - C11H24 4) C5H12 - C18H38

3. OcTarok OT NEPETOHKH Ma3yTa Ha3bIBAETCA
1) rynpoHOoM 3) mapaduHOM
2) Ba3eIMHOM 4) consipOBBIM MacCJIOM

4. HauMeHbIIe# CTOMKOCTBIO K IETOHAIIUU O0JIAIar0T YIIEBOAOPOIbBI
1) apomaruyeckue

2) HempeaeNbHbIE

3) npenenbHbIe HEPA3BETBICHHOTO CTPOSHUS

4) npenenbHbIE C Pa3BETBICHHON LIENBIO

5. KpexuHr He(pTenpoyKTOB HAUMHAETCS C pa3pbiBa CBsA3EH
)C-02)C-S 3)C-H4)C-C

6. PudopMuHroM Ha3bpIBaeTCs IPOIIECC

1) pazneneHust yriieBoOPOAOB Ha (PpaKIUU

2) pacuieIuieHUs] MOJIEKYJT YIIIEBOJOPOIOB Ha OoJiee MEIKHe

3) mpeBpaleHusl aTKaHOB ¥ IIUKJIOAIIKAHOB B apPOMATHYECKHUE COCTUHEHUS
4) 00e3BOKMBaHUsA, 00€CCOTMBAHUS U OTTOHKH JIETYYUX YIJIEBOIOPOIOB

7. OCHOBHBIMHU IIPOAYKTAMU KOKCOBaHUSI KAMEHHOTO YISl SIBIISIFOTCS
1) razoiinb, Ba3enuH, KEPOCHH, KOKC

2) OeH3uH, HaQTaIMH, METaH

3) KaMEeHHOYTOJIbHASI CMOJIa, aMMHUAK, COJISIPOBOE MacCio

4) KOKC, KAMEHHOYTOJIbHAsl CMOJIa, aMMUadHas BOJla, KOKCOBBIN ra3

8. Kakue u3 yTBepxaeHnii o HehTu 1 crocobdax ee nepepadoTKy BEPHBI?

A. OCHOBHBIMH KOMITOHEHTaMH HE()TH SIBIISIOTCS YIIIEBOJOPOABI PAa3IMYHOIO CTPOCHUSI.
b. ®pakimuonHas neperonka He()TH OTHOCUTCS] K XUMUYECKUM MPOLECCaM.

1)BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

9. Kakue u3 yTBepKACHHI O MIPOIYKTaX MepepadoTKH HETH BEPHBI?

A. BeH3uH, noixy4aeMblil IpSAMOi eperoHKoil He(pTH, COAEPKHUT OONBIIOE KOTUYECTBO HETIPEACIIbHBIX
YITIEBOJOPOMOB.

b. JleroHanmonHasi CTOMKOCTh O€H3KMHA BO3PACTAET MPHU YBEIUYCHUN B €T0 COCTABE PAa3BETBICHHBIX U
apOMaTUYECKUX YIIIEBOJOPOIOB.

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 006a yTBEepKACHHUS HEBEPHBI

10. Kakue u3 yTBEp)KI€HHUIA 0 IPOAYKTaX nepepaboTku HeGTH BEPHBI?
A. TTpomyKThl TEPMHUYECKOTO KPEKHHTA COEPIKAT OONBIIIOE KOJIMYECTBO HEPA3BETBICHHBIX aJIKAHOB.



b. beH3uH, nosyyaeMsblil B pe3yibTaTe KaTaTMTHYECKOTO KPEKMHIa, UMEET BHICOKOE OKTAaHOBOE YHUCIIO.

1)BepHO TONBKO A

2) BepHO TOIBKO b

3) BepHBI 00a yTBEPKICHUS
4) 06a yTBepKICHUS HEBEPHBI

11. Kakue u3 yTBepkKIE€HHUH 0 MPOAyKTaxX nepepadoTKu HeTHU BEPHBI?

A. B nporecce KaTauTH4ecKoro pudopmMunra oopasyrorcs apoMaTuyecKue U pa3BeTBICHHBIE
YIJIEBOAOPO/BI.

b. ben3un, moy4aemslii B pe3ysibTaTe IpsIMOM MEPEroHKH HETH, UMEET BEICOKOE OKTAHOBOE YHCIIO.
1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEPKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

12. Kakue u3 yTBepKIeHU 0 He()TH U TPUPOAHOM T'a3e BEpHBI?
A. KpekuHr HeTH 103BOJISIECT YBEIUYHUTH BBIXO] OCH3HMHA.

b. OcHOBHBIM KOMITOHEHTOM MPUPOIHOTO ra3a sBJISETCS METaH.
1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4)o0a yTBep>KIeHUST HEBEPHBI

13. Kakue u3 yTBEp)KI€HUI O IPUPOTHOM U TIOITYTHOM HE(DTSIHOM Ta3e BEPHBI?
A. ConeprkaHue MeTaHa B MIOMYTHOM HE(TSHOM rase BBIIIE, YeM B IPUPOTHOM.
b. ITpupoaHbIil ra3 UCHONB3YIOT AJISl OJYYEHUS CUHTE3-Ta3a.

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

14. Kakue u3 yTBepKJI€HUI O MPUPOAHOM ra3e U KAMEHHOM yTJI€ BEPHBI?

A. B omiinune oT KaMEHHOTO YIVISl IPUPOAHBIN T'a3 SBISETCS SKOJIOTMUYECKU YUCTHIM TOTUTUBOM.
b. KokcoBblIil ra3 NpUMEHSIOT B KAY€CTBE TOIUINBA U XUMUYECKOTO ChIPBSI.

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

15. OcHOBHBIMU TTPOAYKTAMHU MTUPOIN3a HEPTH SBIISIOTCS
1) H-okTan 4) Tomyon

2) anetusieH 5)Ba3euH

3) 6eHzon 6) meTaH

Tema 16. ['unpokcunpon3BogHbIE OSH30IBHOTO PsIa
Bomnpocs k Tecty
1. ®eHoNOM SBISETCS BEIIECTBO, POPMYyIIa KOTOPOTO
1) C6HI10H 3) C6H50OH
2) C6H5C2H40H 4) C6HSCH20H

93



2. B momnekyiie MeTaHoIa MEXTy aTOMaMH CYIIECTBYIOT CBSI3U
1) TOJIbKO KOBAJICHTHBIE TOJISIPHBIE

2) KOBaJICHTHBIC MOJISIPHBIC U HEMOJIIPHBIE

3) KOBaJICHTHBIC MOJISIPHBIE U MOHHbBIE

4) KOBaJICHTHBIC MOJISPHBIC U BOIOPOIHAS

3. B Monexkysie neHTanona-1 Mexmay aroMmaMu CyIIECTBYIOT CBS3U
1) TOJIbKO KOBAJICHTHBIE TOJISIPHBIE

2) KOBaJICHTHBIE MOJISIPHBIE U HETIONSIPHBIE

3) KOBaJICHTHBIE MOJISIPHBIE U MOHHbBIE

4) KoBaJICHTHBIE MOJISIPHBIE M BOAOPOAHAS

4. B TBepiOoM arperaTHOM COCTOSIHMM CITUPTHI 00pa3yIoT KPUCTAIIMUECKYIO PEIIETKY
1) uonnyto 3) aToMHY10
2) MOJNIEKYJSIpHYIO  4) METAJUTMYECKYTO

5. CriocoOHOCTH HU3IIMX CIIUPTOB K 00Pa30BaHUIO0 MEXKMOJIEKYISIPHBIX BOJOPOIHBIX CBSI3EH SBISETCS
MPUYMHON UX

1) neryuectu 3) XUMHUYECKON aKTUBHOCTH
2) HE3JIEKTPONPOBOIHOCTH 4) XOPOIIEe paCTBOPUMOCTH B BOJIE

6. K 06pazoBanmio BOIOPOIAHOI CBA3H CIIOCOOHO BELIECTBO, (POpMYsIa KOTOPOTO
1) CH4 3) CH3 —0O—CH3
2)CH3 —CH3 4) CH3—OH

7. I3 mepeynciieHHbIX CIUPTOB HAUOOJIEE XOPOIIIO PACTBOPUM B BOIE
1) menranon-2 3) mpormanon-1
2) 6yranon-1 4) 2,2-nqumernnnponason- 1

8. B pesynbrare peakuuu rupaTaliyy 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) menovnas 2) HelTpanbHas 3) kucias 4) ciaboKucias

10. I1pu okucnenuu npomnanona-1 odpasyercs
1) nponan 3)npomnaHoH
2) MPONMOHOBBIN anmpaerua 4) MporneH

11. Meranon okucisieTcst A0 (popmanbaeruaa moj AeHCTBUEM
1) Bogopona 3) okcuaa KajabIus

2) okcuna meau(Il) 4) xmopuna anroMUHUS

12. Koaddunuent nepea Gopmysoi KUCIOPOa B ypaBHEHUHU PEAKIIUUA TOPEHUS ATAaHOJIA PaBEH
D1 2)2 3)3 44

13. Cymma k03¢ GUIIMEHTOB B ypaBHEHUN PEaKLIUU TOPEHUS METAHOJIA paBHA



1)52)73)9 4) 11

14. IIpoxyxToM okucieHus 3tanona okcuaom menu (1) siensercs
1) atanauon-1,2 3) sTaHanb
2) nuaTHIOBBIN 3¢up 4) 3TaHOBas KUCIOTA

15. IlpomyKTOM BHYTPUMOJIEKYISIPHOM A€TUApPATALlMKM STUIOBOTO CIIUPTA ABISAETCS
1) ykcycHast Kuciora 3) sTaHanb
2) AUATUIIOBBIH 3hup 4) aTten

Tema 17. Anbaeruinl, KETOHBI, KUCIIOTHI psijia OeH301a. X UHOHBI
Bomnpocs k Tecty
1. ®eHoNOM SBISETCS BEIIECTBO, POPMYyIIa KOTOPOTO
1) C6H110H 3) C6H50H
2) C6H5C2H40H 4) C6H5CH20H

2. B mMonekyiie MeTaHoIa MEXly aTOMaMU CYIIECTBYIOT CBSI3U
1) TOJBKO KOBaJIEHTHBIE TOJISIPHBIE

2) KOBaJICHTHBIE MOJISPHBIEC U HEMOJISIPHBIE

3) KoBaJIEHTHbIE TOJSIPHbIE U HOHHbBIE

4) KOBaJICHTHBIE MOJISPHBIE U BOJAOPOIHAS

3. B Monekyne neHranona-1 Mexay aToMaMu CyIECTBYIOT CBA3H
1) TOBKO KOBaJIEHTHBIE TOJISIPHBIE

2) KOBaJICHTHBIE MOJISPHBIEC U HEMOJIIPHBIE

3) KoBaJIEHTHbIE MOJSIPHbIE U HOHHbBIE

4) KOBaJICHTHBIE MOJISPHBIE U BOJIOPOIHAS

4. B TBepAOM arperaTHoM COCTOSTHUH CITUPTHI 00Pa3yoT KPUCTAIUIMYECKYIO PELIETKY
1) nonnyto 3) aToMHY1O
2) MONIEKYJISIpHYIO  4) METAIIIINYECKYIO

5. CrnocoOHOCTh HUBLIMX CIUPTOB K 00PA30BAHUIO MEKMOJIEKYIISPHBIX BOJOPOAHBIX CBSI3€H SABISETCS
MIPUYMHOU UX

1) neryuectu 3) XMMHUYECKOM aKTUBHOCTHU

2) HEIJIEKTPOTIPOBOTHOCTH 4) XOpoIllel paCTBOPUMOCTH B BOJIE

6. K oOpa3oBanunto BOJOPOIHOM CBSI3M CIIOCOOHO BEIIECTBO, PopMysia KOTOPOTO
1) CH4 3) CH3 —O—CH3
2) CH3 —CH3 4) CH3 —OH

7. VI3 mepeyucieHHbIX CIUPTOB HanboJiee XOpoIIo paCTBOPUM B BOJIC
1) nenranon-2 3) mpomanon-1
2) Oyranon-1 4) 2,2-nuMeTHInponaHo- 1

8. B pe3ynbrare peakuuu TupaTalyy alKeHa Helb3s MOJIYYUTh CIUPT, (popMylia KOTOPOTo
1) CH3 — CHOH — CH3 3) CH3 — CH2 — OH
2) CH3 — CHOH — CH2 — CH3 4) CH3 — OH
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9. Cpena BoHOTO pacTBOpa 3TaHoJa
1) menoynas 2)HedTpanbHas 3) kucias 4)cmabokucias

10. I1pu okucnenuu npomnanosna-1 odpasyercs
1) nponan 3) nponaHoH
2) MPONTMOHOBBIN anbAerul 4) MPOICH

11. Meranon okucisieTcst A0 (popmanbaeruaa moj AeHCTBUEM
1) Bomopona 3) okcHIa KaJablus
2) oxcuna meau(Il) 4) xmopuma anroMUHUS

12. Koaddunuent nepea popmysioit KUCIOPOa B ypaBHEHUHU PEAKIIUUA TOPEHUS ATAHOJIA PaBEH
H12)2 3)3 4)4

13. Cymma k03¢ GUIIMEHTOB B ypaBHEHUU PEaKLIUU TOPEHUS METAHOJIA paBHA
)5 2)7 3)9 411

14. TIpoxyxToM okucieHus dtanona okcuaom menu (1) sBisercst
1) stanguon-1,2 3) sTaHanb
2)muATUIOBRIN dpup 4) FTaHOBAsK KHCIIOTa

15. IIpoaykToM BHYTPUMOIEKYJISIPHOU JIeTHIpaTallui 3THJIOBOTO CIIUPTA SIBISETCS
1)ykcycHas kuciaora 3) sTanane
2) MUATUIIOBBIN dup 4) sTeH

Tema 18. ApoMmaTtnueckrue aMmuHbl. J[Ma30- U a30COETMHEHUS
Bompocsr k Tecty
1. B cxeme mipeBpamenniit C2HSOH - X1 - X2 BemectBamu X1 1 X2 COOTBETCTBEHHO MOTYT OBITH
1) CH3COOH u (CH3COO)2Cu 3) CH3COH u CH3COOH
2)CH20H-CH20H u CH3COOH  4) CH3COOH u CH3COOC2HS5
2. B cxeme mpespamiennit 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. TonpKO B COCTOSSHUM SP3-THOPUIN3ALIMN aTOMBI YIIIEPO/Ia HAXOIATCS B MOJIEKYIaxX
1) nponanona-2 4) mpomnana
2) mponaHas 5) nMKIIOTeKCaHa
3) dbenona 6) mpomaHoHa

4. B coctosHuu sp3- u sp2-ruOpUIn3aIliul aTOMBI YIJIEpOoAa HaXOAsATCsS B MOJIEKyax

1) Oyranans 4) mpornuHa
2) Tonyona 5) MeTanans
3) denona 6) OyraHoHa

5. B peakmuto nmonumepusaiuy crocoOHbI BCTYNaTh
1) Tonryon 4) meTtaHaib

2) ctupon 5) GeHzou

3) dbenon 6) XJTOPBUHWI

6. C aMmMHauHBIM PaCTBOPOM OKCHIa cepedpa B3aUMOACHCTBYIOT



1) 6ytun-1 4) munepun
2) OytaHoH 5) bopmasibaeru
3) 6yrananp 6) OyTHH-2

7. C runpoxcuaom meau(ll) B3aumonencTByoT
1) mpomnanon-2 4) mponeH

2) 6eH3anpaerua  S) mpomnaHallb

3) munepuH 6) MpomaHoH

8. YCTaHOBUTE COOTBETCTBUE MEXKITY CXEMOU PEAaKIIMH U MPOAYKTOM OKHUCIICHHUSI OPraHMYECKOTO BEIIECTBA
CXEMA PEAKIINU [MPOAYKTHI OKUCJIIEHU A

A) CH3COH + KMnO4 + H20 1) mypaBbHHAs KUCTIOTA

b) CH3COH + KMnO4 + H2S04 2) CH20H-CH20H

B) CH3COH + Cu(OH)2 3) CH20K-CH20K
I') CH3CH20H + CuO 4) CH3COH
5) CH3COOH
6)CH3COOK

9. ®opmanbaeru]i B3aUMOIEHCTBYET C
1) Cu(OH)2 4) C6H6

2)H2 5) NaOH

3)K 6) CoH50OH

10. IIponanans B3auMOAECHCTBYET C

1) 02 4) KMnO4
2) [Ag(NH3)2]OH 5) CH30CH3
3) KCl 6) N2

11. Y MypaBbUHBIH, ¥ IPOIIMOHOBBII aJIbJETU] MOTYT B3aMMOAEUCTBOBATH C
1) TuAPOKCHIOM KallbLUs

2) XJIOpUIOM HaTpus

3) Bomopoaom

4) sTanom

5) KUCIOpOIOM

6) aMMUaYHBIM PAaCTBOPOM OKCHJIa cepedpa

12. Jlns MeTaHans cupaBeyIMBbl yTBEPKACHUS

1) mpu OOBIYHBIX YCIOBUAX — )KHUJIKOCTh C PE3KUM 3aI1axoM
2) 40%-HbIi1 BOIHBINA pacTBOP Ha3bIBaeTCs (POPMATUHOM
3)okucnsercs ¢ OONBIIUM TPYIOM

4)IpOLyKTOM THIPUPOBAHUS SIBIISICTCSI METAHOBAsI KUCJIOTA
5) BcTynaeT B peakiuio MOJUKOHICHCAINH ¢ PEHOIOM

6) ABJIIETCSI TOKCUYHBIM BEIIECTBOM

13. Jlns aneranpaerna cipaBeauBbl YTBEPKIACHUS

1) mpu OOBIYHBIX YCIIOBHUAX — ra3 0e3 3amaxa

2) Mex Iy MOJIEKyJlaMH 00pa3yloTCsi BOZOPOIHBIE CBSI3U
3) ABIAETCS U30MEPOM aIleTOHA

4) mpoAYKTOM IMAPUPOBAHUS SBJISIETCS 3TAHOI



5)BCTyMaeT B PEAKIUIO «CEPEOPSHOTO 3epKaliay
6) oxucnsiercs ruapokcuaom meau(Il) mo ykcycHo#l KUCIoTh

14. Y nna nponanasisi, ¥ AJisl IPOITAaHOHA CIIPABEJIMBbI YTBEPKICHUS
1) oTHOCATCS K KiIaccy KapOOHUIBHBIX COCTUHEHUH

2) cocrtaB BeIpakaercs Gopmysnoit C3IH60

3) MoryT OBITH TIOJTy4eHBI 1T0 peakimu Kydeposa

4) ipu OOBIYHBIX YCIOBHUSAX SIBISIFOTCS JKUIKOCTAMU

5) BCTYyNaloT B PEAKLHUIO «CePeOPSTHOTO 3epKaia

6) oxucisirorcs ruapokcuaoM Meau(Il) 1o mpomaHoBOW KUCIOTHI
15. B cxeme npeBpalieHuit

C2H2 - X1 -X2

BemiecTBaMu X1 u X2 COOTBETCTBEHHO SBIISIFOTCS

1) C2H50H u CH3COH 3) CH3COH u C2H4

2) CH3COOH u CH3COH 4) CH3COH u C2H50H

Tema 19. MHoTOsIIEpHBIE APOMATHYECKUE COCTMHEHUS C HEKOHCHCUPOBAHHBIMUA OCH30JIbHBIMHU SIIPAMU,
TpU(ECHUIMETAHOBBIE KPACUTEITH
Bompocsr k Tecty
1. Y Gytanainb, u OyTaHous-1 pearupyroT ¢
1)H2 2) Cu(OH)2 3)KOH 4) O2

2. W nponananb, U IpONaHOH PEArupyoT C
1) [Ag(NH3)2]OH 2)H2 3)Cu(OH)2 4)C2H6

3. C xaxapiM u3 Tpex BemectB: H2, [Ag(NH3)2]OH, Cu(OH)2 —moxeT pearupoBarb
1) u3o0ytan 2) 6yranon-1 3) Oyranans 4) OyTun-1

4. JIns HETIpeaeNIbHOTO allbJieTuaa akposenHa, popmyna kotoporo CH2=CH-COH, cripaBeyinBo
YTBEPKICHHE

1) aroMBlI yrieposa B MOJIEKYJI€ HaXOAATCS B Sp3- U SP2-THOPUIHOM COCTOSIHUU
2) BCTyHaeT B peaklnIo NOIMMEpHU3aluu

3) IpOAYyKTOM T'MIPUPOBAHUS SIBIISIETCS IIPONIAHOI-2

4) nanbosiee XapaKTEPHBI PEAKIIMH 3aMEIICHUS

5. J11s1 oOHapy>keHUsl aIbAErHI0B MOYKHO HCIIOJIb30BaTh KaX/10€ U3 JIBYX BEIIECTB
1) CuO u FeCl3 3) Br2(Boxnn.) u Cu(OH)2

2) H2SO4 u NaOH 4) Cu(OH)2 u [Ag(NH3)2]OH

6. IIponananb MOXXHO OTJIMYUTH OT MPOIAHOJIA-1 ¢ TOMOILBIO

1) H2SO4 2) NaOH 3) Cu(OH)2 4) Br2(BoaHn.)

7. MetaHon oKuciseTcs 10 (opMaibJeruia noja JeicTBueM

1) Bomopona 3) xnopuaa xxenesa(ll)

2) okcuna meau(1l) 4) marpus

8. IlponaHasib MOYKHO MOJIyYUTh B PE3YNIBTATE PEAKLIUU
1) rugpupoBaHus MponrHa 3) OKUCICHUS TpoIanona- 1

2) rugparaiuu nponuHa 4) BOCCTAHOBJIEHUS MPOIMAaHOHA

9. ALIeTOH MOXHO IOJTyYUTh B PE3YJIbTATE PEAKLIUU
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1) runpupoBaHus aLeTUICHA 3) okucieHus nponaHoia-1
2) ruaparanuy aleTuiIeHa 4) rugparamnyy MponyuHa

10. ®enondopmanbpAeTHIHYIO CMOJTY TIOTYYAOT 110 PEAKIIUU
1) nmonumepuzanuu 3) ruaponuza
2) MONMUKOH/ICHCAINH 4)rumpararu

11. IIponaHanpb B OTJIMYUE OT NPOMAHOHA B3aUMOJICHCTBYET C
1)H2 2)O2 3) Cu(OH)2 4)CuSO4

12. Kakue u3 npuBeIeHHBIX YTBEPXKICHUH 00 anbaernaax u KeToHaX BEPHbI?

A. Temnieparypbl KMUIIEHUS U TUIaBJICHUS aJIbJIETUIOB U KETOHOB BBIIIE, YEM Y CIIUPTOB C TEM K€ YHUCIOM
aTOMOB yTJIepoZia B MOJIEKYJIE.

b. [Ipu ruapupoBaHuy anbIeruI0B U KETOHOB 00pa3yloTcsi KApOOHOBBIE KUCIIOTHI.
1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

13. Kakue u3 npuBeIcHHBIX YTBEPXKICHUM 00 alibJIeTHAaX U KETOHAX BEPHBI?

A. Atom yrieposa B KapOOHWIIBHOM TPYIINE HAXOTUTCS B SP2-THOPUIHOM COCTOSIHHU.
b. [Ipu okuciaeHnH aabAETUAOB U KETOHOB 00Pa3yOTCs CIIUPTHI.

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 06a yTBEep)KICHUSI HEBEPHBI

14. Kakue u3 NpuBEICHHBIX YTBEPKICHUMA 00 alibIeTHAaX U KETOHAX BEPHBI?

A. Anpaeruibl ¥ KE€TOHbI — CTPYKTYPHBIE U30MEPBI OJTHOTO Kjlacca.

b. KauecTBeHHOM peakmueil Ha albIeTHABl 1 KETOHBI SBIISICTCS PEAKITUS «CEPEOPSHOTO 3epKajia.
1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEPKIACHUS

4) 06a yTBEepKICHUSI HEBEPHBI

15. Kakue u3 npuBeeHHBIX YTBEPKICHUM 00 aJIbIeTHAaX U UX CBOMCTBAX BEPHBI?
A. Anplieruibl ciocoOOHBI BCTYIATh B PEAKIIUK BOCCTAHOBICHUS M OKUCIICHHSI.

b. ®opMmanbaerun v aneTaibaeru TOKCUIHBI.

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKIACHUS

4) 06a yTBEep)KICHUSI HEBEPHBI

Tewma 21. IIaTHUIEHHBIE TETEPOLIMKIIBI
Bompocsr k Tecty
1. IIsTUYNIEHHBIEC TETEPOIIMKINYECKHE COCTMHEHUS HA3BaHbI B IPUMEPAX:
A) umuzaason u gypax
b) tpnasun-1,3,5
B) nnazenun-1,2
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I') okcazun
2.TonbKo MIeCTUUIIEHHBIE TETEPOLMKINYECKUE COeIMHEHUS! Ha3BaHbl B IPUMeEpax:
A) a3uH 1 OKCOJI;
b) xuHOoNMMH ¥ 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 KUCIOPOJ B MPUMEDPE:
A) azon
b) oxcoman
B) tuazon-1,3
I') okcazon-1,3
5. B cocrase rereponukia eCcTb 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 CUCTEMATUUECKOE 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 rpynnsl IUpUINHA CIEAYET OTHECTH:
A) XuHUH
b) HukoTuH
B) mopdun
I') kokaun
10. K ankanongaM rpynmbl XUHOJIWHA CIETYET OTHECTH:
A) XuHUH
b) xodenn
B) nanaBepun
I') koneunn
11. K ankanongam rpyIiisl TporaHa CJIeIyeT OTHECTH:
A) xokanH
b) reopmmnmn
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B) mopdun
I') anabazun
12. N-H KuCIOTHBIN peakiMOHHBIN LIEHTP UMEIOT MOJIEKYIIbI:
A) bypana
b) nupuauna
B) nmunazon
I') nupumuuna
13. KucnoTHble CBOMCTBA reTEPOLUKIMIECKUX COSAMHEHU MPOSBIIAIOTCS B UX PEAKIUAX C:
A) rajoreHnpou3BOIHBIMU YTIIEBOAOPOIOB
b) ocHoBaHusIMEI
B) kucnoramu
I') anunranoreHuaaMu
14. TIposIBISIOT KHUCIIOTHBIE CBOMCTBA M 0OPA3yIOT COJIM B PEAKIUSAX C CHIIBHBIMU OCHOBAaHUSIMU:
A) mupumuanH 1 THODEH
b) Tuoden u Tnazon
B) nupuaun 1 XuHOIUH
I') 6apOuTypoBasi KUCIOTA M TUPPOIT
15. KucnoTtHsie cBoicTBa nMuazona (1,3-11a3om) BeIpaxeHsl 0OJIbIIE, YEM Y:
A) GapOuTypoBas KMCIOTa
b) 2,4-murunpoxcunupuMuInH
B) cepnas kucnor
I') muppon

4.3 IIpomexyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa, IK3aMEeHa

Tunossie Bonpocsl 3auera (OIIK-2)
1. ICTOYHMKHM OPraHUYECKOTO ChIphsi. METO/IbI BBIICTCHHUS, OYUCTKU M UACHTU(DHUKAIIMA OPTaHUIECKIX
coeanHeHui. KauecTBeHHBIH 31eMEHTHBIN aHaN3 (OTKPBITHE yIepo/a, BOAOPOAA, a30Ta, CEpHI,
rajgoreHoB). [IpUHIIUNBI KOJIMYECTBEHHOTO 3JIEMEHTHOTO aHAIN3a, YCTAaHOBJICHUE MOJIEKYISIPHOU (hOPMYIIBI
COCIMHEHUS.

2. ®opMupoBaHHE M OCHOBHBIE IOJOKEHUS TEOPHUM CTPOEHUS OPraHUYECKUX COEAMHEHUH (Teopus
panukanoB, Teopus THMOB, Teopus A.M.bytneposa). Knaccudukanus opraHu4eckux COETUHEHUH.
Baxueiimme nctouHuku nHGopMauyu 00 OpraHMueCcKUX COSTMHEHNUAX U OPTaHUYECKUX PeaKLusIxX

3. XapakTepUCTUYHOCTh U AJAUTUBHOCTH CBOMCTB aTOMOB M CBsi3ed. B3amMHOe BIMsSIHME aTOMOB B
MOJIEKYJle. XUMHUYECKasi CBSI3b KaK MPOSBICHUE €IMHOTO B3aUMOCHCTBUSA B MoJieKyle. HampaBiieHHOCTD
cBs3u. [IpubmmkeHHbIE MaTeMaTHYSCKHE METObI OMUCAHMS JIIEKTPOHHOTO CTPOCHHS MOJICKYI: METOJ
MoutekyisipabIx opoutaneit (MO JIKAO), meton BaneHnTHbIX cBsizeld (BC) u teopust pezoHanca. CriocoOs
OMHCAHUsI MOJICKYJISIPHBIX OpOWTaNel; CUrMa W T CBs3M, OAaHAHOBBIC CBS3M; JIOKAJIM30BAHHBIC H
nesokanuzoBagasie MO.

4. Anxanel. [omMonormueckuii psii, HOMEHKJIATypa W W30MEpHsi, alKuiIbHbIe paaukanbl. [IpuponHbie
WUCTOYHHUKHU. MeTObl CHHTE3a: TUAPUPOBAHNE HEMPEIEIBHBIX YIIIEBOAOPOAOB, BOCCTAHOBICHUE PA3INIHBIX
KJIACCOB OpPraHWYECKHX COCAMHCHMI, peakinus Bropia, nekapOOKCHIMPOBAHHE U AIIEKTPOIU3 COJEH
KapOOHOBBIX KHCIOT (peakiust Komboe).

5. DJIEeKTpOHHOE M NMPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB, JJIMHBI CBS3€H M BaJleHTHbIE ymibl. Curma -
cBs13u. OnucaHue IEKTPOHHOTO CTPOSHHSI METaHa Mo METONY MOJIEKYIApHBIX opOuTaineil. BpamarensHas
u30MepHs, KOH(POPMAlMM W HX OTHOCHUTEJbHbIE HHepruu. Du3nyeckue CBOWCTBA aJIKaHOB U HX
3aBUCHUMOCTh OT JJIMHBl YIVIEPOJHOM ILIEMM M CTENEHM €€ pa3BeTBIEHHOCTH. CrHeKTpasibHbIE
XapaKTEPUCTUKHU.
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6. XuMHUYECKHE CBOMCTBAa aJlkaHOB. [OMONMTHYECKHMH THUN pa3pbiBa cBsi3U. CBOOOIHBIC, pPaIUKAIIBI,
KaueCTBCHHAss TPAKTOBKA OJJIGKTPOHHOTO CTPOEHUS, (AKTOPhI, OMPEICISIONINEe WX OTHOCHUTEIBHYIO
crabmibHOCTh. DTOpUpOBaHKE, XJIIOPUPOBAHME, CYIb(POXIOPHPOBAHUE, CYIb(OOKUCICHUE; 00pa3oBaHUE
COJIeH, XJIOpaHTUAPHUIOB, JPUPOB U aMHUIOB CYIb(QOKHCIOT, WX MpUMEeHEeHHe. [uapupoBaHue
(xunxodazHoe u mapodazHoe), OKUCICHUE TI0 IIEPBUYHOMY, BTOPUYHOMY U TPETHYHOMY aTOMaM YTIepo/a.
Kpexunr ankanoB (pacnaj, AMCIPONOPLUOHUPOBAHHUE, coeauHEeHHE). OCHOBHBIE MYTH HCIOJIb30BAHMS
AJIKaHOB.
7. Ankensl. Homenknarypa, uzomepusi. CrocoObl TOMy4YeHUS: IETUAPUPOBAHHUE ANKAHOB, YaCTUYHOE
TUAPUPOBAHUE AJIKUHOB, JErHApOTajioreHupoBaHune u mpaBuio 3aiineBa. El u E2 - mexanusmbl
JErUIPOTaIOTeHUPOBAHUS, JETAIOTeHUPOBAHUE, ICTUIPATALIMS CHUPTOB U €€ MEXAHU3M.
8. Tepmuueckoe pa3ioKeHHE YETBEPTUYHBIX aMMOHHUEBBIX OCHOBaHUH (peakmus ['opmana), mpeBpalieHue
kapOoHmIbHOU Tpymmbl B rpynny C=C (Buttur), kpekunr HegTenpoaykros. [Ipupona nBoWHON yriepon
-yriiepoaHoit cBsizu. CorictBa [1U - cBsi3u. Onucanue 3MEKTPOHHOTO CTPOEHHUS ATUJICHA B paMKax MeToja
MOJICKYJISIDHBIX opOuTaneit. [ eoMmerpuyeckas (1UC - TpaHC -) U30MEPHS aKeHOB. DPU3HUECKHE CBOMCTBA U
CHEKTPaJIbHbIE XapaKTePUCTUKH AJIKEHOB.
9. Xumuueckue CBOMCTBAa AaJKEHOB: THAPUPOBAHUE, MPUCOEAUHEHHE TaJOr€HOBOJOPOJHBIX KHCIIOT,
rajJjioreHOB, BOJBI, JJICKTPOPMIbHBIM MexaHu3M mnpucoeauHeHuss no cBmu C = C. Crepeoxumwus
aneKTpo@uiibHOTO TpucoeanHeHus. I[lpaBuno MapkoBHUKOBa U ero uHTepnpetanus. OOpaiieHue
OpHUEHTAIMH MPUCOEIMHEHHsI Opo—MucToro Bogoposa (rmo Kapamry) xak pe3ynbTar u3MeHEHUs MexaHh3Ma
peakiuu (mepekucHsIin 3pdexr). PagukaapHbie peaKkIuu aaKeHOB.
10. Peaknun oxucnenus ankeHoB: snokcuaupoBanue ([Ipunexaes, lllapmmecc), muc- u TpaHc-
TUAPOKCUIIUpPOBaHKE (peakmus Barnepa), pacuiemnyieHue cBsi3u

C = C, ozonomus. Ilomumepuzanus: KaTHOHHAs, CBOOONHOpAAMKAJIbHAA M KOOPAMHAI[MOHHAS.
Tanomepusanusi.

Tunosble 3aganusa 1 3adera (OIIK-2)
1. ITouemy cupThI HE OIMHAKOBO PACTBOPSIOTCS B BOAE?
2. ITouemy BOJHBIE PACTBOPHI CHUPTOB UMEIOT HEUTPAJIbHBINA Xapakrep?
3. MoxHo 51, HaOIos1ast 3a peaklueil rOpeHus: CIIUPTOB, CAENAaTh BBIBOJ O UCIIAPSIEMOCTH CIIUPTOB U

OIIPEIENINTh, B KAKOW YaIllKe HaXOAUTCS ATUIIOBBIM CIIUPT, a B Kakoil — OyTuinoBeiid? TlosicauTe.
4. Hanuiure ypaBHEHUS PEAKIHUN rOpeHUsI YKa3aHHBIX CIIUPTOB

Tunosslie Bonpocsl 3k3amena (OIIK-2)

1. Homenkiatypa, usomepus, KacCUpUKAIUS U CIIOCOOBI MOTYYCHHS OTHOATOMHBIX HACKHIIIIEHHBIX
CITUPTOB.

2. XuMU4eCKHe CBOMCTBA OTHOATOMHBIX HACBIIIEHHBIX CIIUPTOB, MEXaHU3MBI PEAKLIUM.
3. I'uxonm, cmocoObl UX MOMTYYCHHS, XUMUUECKHE CBOMCTBA U TPUMEHEHUSI.
4. I'muuepuH: METOAbI CUHTE3a, CBOMCTBA U IPUMEHEHHE.

5. AnmunoBelii cnupT. MeToasl CHUHTE3a, XMMHYECKHE CBOWCTBA W HMX OCOOEHHOCTH, CBSI3aHHBIE C
AJUTWJIBHBIM TIOJIOKEHUEM THAPOKCWIbHOW rpynmbl. [IpomaprunoBeiii cnupT. BUHUIIOBBIA CIHPT U €T0O
MIPOM3BOHbIE. BUHMIIALETAT U OJTUMEPHI HA €0 OCHOBE.

6. IIpocTeie 3¢upbl, UX HOMEHKIATYpa, KJIacCu(UKAIU U CLIOCOOBI MTOTYYCHHUS.

7. Xumuyeckue cBoWcTBa TpOCThIX dupoB. [uxnmmueckue mnpocteie 3¢dupbl. Terparuapodypas.
1,4-nnokcan. KpayH-2¢upsi.

8. -Oxkucu. [Tonydenue, nzoMepusanus 1 XUMUYECKHUE CBOMCTBA. DMUXJIOPTUAPHH.

9. Homenkinarypa, kiaccuukanus ambACTHAOB U KETOHOB W CHOCOOBI 00pa3oBaHHs KapOOHHMIBLHOM
TPYTIIEL.
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10. DOnexrponHoe ctpoenue rpymnnel C=0, pacnpenesneHue 3JIEeKTPOHHOM IUIOTHOCTH M €ro CBS3b C
PEaKIIMOHHON CIOCOOHOCThIO KapOOHMIIBHOM Tpymibl. OCHOBHBIE CIEKTpPAIbHBIE XapaKTEPUCTHKH U
¢usnveckue CBOMCTRA.

11. Peakmuu ajpIerHuJOB W KETOHOB C TEeTEPOATOMHBIMH HYKJICOPHIAMH, C a30TOCOJACPKAIUMH
HYKJI€opUIaMHu.

12. Kerto-eHonmbHass TayTOMEpUs M CBS3aHHBIE C HEW CBOWCTBA KapOOHWIBHBIX COCIUHEHUH.
AJBI0IBHO-KPOTOHOBAS KOHACHCALIMS U €€ MEXaHU3M IpU KUCIOTHOM U OCHOBHOM KaTallu3e.

13. KonpeHcanus anbIeruiioB M KETOHOB C COEAMHEHHMSMH, COIACPKAIIUMHM aKTHBHYI METHIJICHOBYIO
rpynny (peakuus KueBenarens). llukimoonurome-pusanuss M IMOJUMEpPU3ALUS albAETUI0B (TPHOKCAH,
napaibaeru, napadopm).

14. OxucnuTeNnbHO- BOCCTAHOBUTEIBHBIE PEAKIIMM AJIbAECTHA0B U KETOHOB. [IpaBuia OKuciIeHns KETOHOB (
[ToroB).

15. Karanutudeckoe THAPUPOBAHIE KAPOOHWIBHBIX COCAMHEHUN, BOCCTAHOBICHHUE THAPUIAMHA METAJIIOB,
CIUPTaMU B NMPUCYTCTBUU AJIKOTOJISITOB aJTIOMUHMUSI, aMajJbraMUpPOBaHHBIM ITMHKOM. Peakius Kannuumapo.
benzouHoBasg KoHIeHcANA.

16. AzoTcomeprkamue MpoU3BOAHBIE KapOOHUIBHBIX COCIMHEHUN M WX CBOMCTBA. KHUCIOTHBIM TuApOm3
TUAPOCYAB(MUTHBIX MPOU3BOAHBIX, OKCUMOB, THIPA30HOB, alleTalel M KeTaJel Kak METOH BBIJACICHHUS U
OYUCTKH KapOOHWJIHHBIX COCTUHECHHM.

17. Homenknarypa, kiaccu(ukanust 1 METO/IbI MOMyYeHHs KapOOHOBBIX KHCIIOT.

18. ®usmdeckue CBOWCTBA KapOOHOBBIX KHCJIOT. BomopomHbie CBs3M W 00pa3oBaHHS JAUMEPHBIX
accouuaTtoB. KHCIOTHOCTD, €€ CBsI3b C 3JEKTPOHHBIM CTPOCHUEM KapOOHOBBIX KUCJIOT U UX aHHOHOB.

19. IlpencraBnenre o MyTsIX U MEXaHU3ME B3aUMOIPEBPAIICHUH KapOOHOBBIX KHCIIOT M MX MPOU3BOIHBIX
(comu, cnmoxHble 3(QUPHI, TaJOreHaHTHAPUAbI, aHTUIPUIBI, aMHUJIbI, TUAPA3HUIbI, a3Ubl, THIPOKCAMOBBIE
KHUCJIOTBI, OpTO3(UPHI, aMUTUHBI, HUTPHUJIBI).

20. Beicmme KkapOOHOBBIE KHCJIOTBI: MaprapuHoBas, MajJbMHUTHHOBAas, CTEapuHOBas, MYyTH HUX
HCIIOJIb30BaHUS.

21. Conu kapOOHOBBIX KHCIIOT, X IOJIy4eHHE U CBOKHCTBA. MbLia.

22. Xnopanruapuasl KucioT. [Tonyuenne u cBoiicTBa.

23. CnoxHble 3(hupbl, IOTyYeHHE U CBOMCTBA, MPAKTHUECKOE UCTIOJIb30BaHHE.

24. AHTUApHUIBI KAPOOHOBBIX KUCIIOT: TTOJIYYeHHE M CBOMCTRA.

25. Amuel kucnort. [lonyyeHnue u cBoiCTBa, NIPUMEHEHHE.

26. Homenkmarypa, kiaaccuuKaius 1 METOAbI CHHTE3a JUKAPOOHOBBIX KHCIIOT.

27. XUMU4eCKHe CBOMCTBA TUKAPOOHOBBIX KHCIIOT.

28. lllaBeneBasi KUCI0Ta, MOJTyYEHUE, CBOMCTBA, MCIIOJIH30BAHHUE.

29. ManoHoBasi KUCJIOTA: MOJy4YeHHE, CBOICTBAa. MaJIOHOBBIHN 3(hUp U €ro CUTETUYECKOE UCIIOIb30BaHUE.
30. AqunuHOBAas KHCJIOTa U €€ POU3BOAHbBIE, UX CBOMCTBA U MMYTH MTPAKTUYECKOTO UCIIOJIb30BAHMSL.

31. HenpenenbHble MOHOKapOOHOBBIE KHUCIIOTHI: KiacCHU(UKAIUSA, METOAbI IMOJYYCHHS, 3JICKTPOHHOE
CTPOCHHE, XUMUYECKHUE CBOMCTBA.

32. Homenknarypa, kiaccu(UKaIus 1 CocoObl MOMyYeHHUsI HUTPOCOSIHMHEHUI.

33. DNEeKTpOHHOE CTPOCHUE HHUTPOTPYMIbl. XHUMHYECKHE CBOMCTBA HHUTpocoeauHeHui. Taytomepus
HUTPOCOCTUHEHUH.

34. Homenknarypa, KiaccupUKaIus U CIIOCOOBI MOTYyYEHUS aMHUHOB.

35. DnexkTpOHHOE CTPOEHHE AMMHOIPYMIIBI, 3aBUCUMOCTb OT NPUPOABI PaJUKAJIOB, CBA3aHHBIX C aTOMOM
a3ora. [IpocTpancTBeHHOE CTpoeHHEe aMUHOB. Du3nyecKkue cBOMCTBA U UX CBSI3b CO CIIOCOOHOCTHIO aMUHOB
K 00pa30BaHUIO BOIOPOIHBIX CBsA3el. OCHOBHBIC CIIEKTPAIbHBIC XapaKTEPUCTHKH.

36. XumMuyeckre cBocTBa aMUHOB. [lyTH HX MPaKTUYECKOTO UCTIOIb30BaHUS.
37. Ina3ocoeuHeHUs )KUPHOTO psiaa. JnazomeraH, 1Ma30yKCyCHBINA 3(pHp, CHHTE3bI HA UX OCHOBE.
38. Homenknarypa, kimaccudukanus 1 oOye MeTo/Ibl CHHTE3a anu(aTHIeCKUX THAPOKCUKUCIIOT.

39. IlpuponHble MCTOYHMKM W Ba)KHEHIIME NPEICTaBUTENIN THAPOKCUKUCIOT. [MMKoieBas, MOJO4YHas,
a0/oYHass, BUHHASA, JIMMOHHAs KHCIOTHL. XHMHUYeckue cBoiicTBa. IIpencraBieHne o CTepeOXUMHUH
TUAPOKCUKUCIIOT.
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40. HomeHkatypa 1 KIaCCU(PUKIUS albICTHI0- U KeTOHOKUCIOT. CriocoObl ux momyuenus. CBOHCTBA.
41. AueToykCyCHBIH 3(pup: MmoydeHue, CTpoeHue, CBOMCTBA U TPUMEHEHHE.
42. HomeHkmarypa, KacCupUKaIs, XapaKTepHbIe XUMHUECKIE CBONCTBA MHOHOCAXapPHU/IOB.
43. CrepeounsoMepusi MOHOCaxapua0B. Kospdaro-1ienuas TayrToMmepus, MyTapoTalusl.

44. ]lu- n nonucaxapuibl, IPEICTaBICHUE O HAXOXACHWU B NPUPOAE, CTPOEHUM, CBOMCTBAX M IYyTAX
HCIIOJIb30BaHUS.

45. Homenknarypa, KiacCU(pHKalus, CTPYKTypHBIE THUITI MPUPOAHBIX O-AMUHOKHC JIOT, CTEPEOXUMHUS U
KOH(UTYPALMOHHBIE PSIBL.

46. Crioco0Obl CHHTE3a AMAHOKHUCIIOT.

47. KucCIOTHO- OCHOBHBIE CBOWCTBA AMHMHOKHCIOT M 3aBUCUMOCTh HUX cTpoeHus oT pH cpensl.
N3onnekTpuyeckas Touka.

48. XuMuueckre CBOMCTBa aMUHOKHUCIIOT. Kanponakram, SHaHT.

49. Knaccudukanus, HOMEHKIATypa, CTPYKTYPHAs H30MEpHs U METO/Ibl CHHTE3a HACHIIIEHHBIX IUKJIOB.
50.ITpocTpaHCTBEHHOE CTpOEHWE IHMKIOoATKaHOB. KoHpopManmuu IUKIOTeKCaHa W €ro IMPOU3BOIHBIX,
reOMETPUYECKAst H30MEPHS.

51. OcoOeHHOCTH TMPOCTPAHCTBEHHOTO U D3JEKTPOHHOTO CTPOCHHS IUKJIOMPOIIAHOBOTO  KOJbIIA.
XUMHYECKHE CBOMCTBA ITUKIJIOOyTaHa, IMKIONIEHTaHa U IuKIIorekcana. Oco0ble CBOMCTBA IUKJIOMPOIIaHa.
52. O6mwme nmpeACTaBICHUs O CPEAHUX IUKIaX U MAaKpOIMKIIax. TpaHCaHHYISPHBIC PEaKIIHH.
53.HomeHknarypa, ©30Mepusi, ICTOUHUKH OEH30J1a U €r0 TOMOJIOTOB. DJIEKTPOHHOE CTPOCHUE OEH30JIbHOTO
KoJIbIIa. XMMHYECKUE CBOWCTBa OeH3ona.Peakiuyu apoMaTrndeckoro 37eKTpO(UIBHOTO — 3aMElCHHS,
NPEACTaBICHNUE O UX MEXaHHU3Me, IM- U CUTMa-KOMILIEKCHl. BiusHue 3amectuTeneii B OEH30JbHOM KOJIbLIE
Ha U30MEPHBINA COCTaB MPOLYKTOB U CKOPOCTh PEAKLIUU.

54.CriocoObI oTy4eHHs: U XUMHUECKHE CBOMCTBA AIKHIIOCH30JI0B.

55.Croco0bl MoTy4YeHUs apOMaTHYECKUX TaJIOT€HOTPON3BOIHBIX.

56.XUMHYECKHE CBOMCTBA TaJOr€HONPOU3BOIHBIX apoOMaTudyeckoro psina. (OCOOSHHOCTH MPOTEKaHUs
peakiuii HykieopuIbHOrO 3aMenieHus. MHIYKIMOHHbIE W Me30MepHble 3((eKThl TaJoreHoB Kak
3aMECTUTENEN.

57 beH3unranoreHuipl, TOJY4YeHHE U OCOOCHHOCTH XHMHYECKHUX CBOMCTB. IlyTH wWCHOIB30BaHUS
raJoreHOIpOU3BOAHBIX APOMATHYECKOTO PAAa.

58. Apomarudeckue cyabdokuciotel. CynbpupoBanre O€6H301a H €T0 TOMOJIOTOB.

59.Peakuun  Cynb(hOKHUCIIOT. Cynbdorpynna kak MeTa-opueHTaHT. [IpuMeHeHHe apoMaTHUeCKHUX
CYJIb()OKHCTIOT.

60. denon u ero romosoru. Homenknarypa, cnioco0bl BBECHUS THAPOKCUIBHOM TPYIIBI B apOMaTH4ecKoe
AIPO.

61. Xumnueckue cBoiicTBa (peHona U ero romMosaoroB. [IpUYMHBI MOBBIIEHHONW AKTUBHOCTH (DEHOJIOB IO
CpaBHEHHMIO C anudaTHueckuMu crnupramu.Peaknnu 37meKTpo(UIbHOTO 3aMeleHHs, XapaKTepHBIC JUIs
(beHooB 1 (HEHOIATOB KaK apOMaTUYECKUX COCIMHEHUH ¢ OBBIIIEHHON PeaKIMOHHONW CIIOCOOHOCTHIO.

62. Muoroaromusie GeHomnbl. [ITnpokaTexun u ruApoXuHOH. Pe3opriuH.

63. Apomarnueckue crnuptel. CuHTe3 O€H3WIOBOrO M -(peHwdTWIOBOro cnuproB. CBoiicTBa
IIPUMEHEHHE.

64. Anpaeruapl U KeToHBI psaa Oenzona. [lomyuyenue OeH3anpieruia u3 TONyolla M OEH3aJIBXJIOPHUIA.
CuHHTE3 KETOHOB.

65. Peakiuu anbaeruzioB M KETOHOB, OOIIMe ¢ anu(aTH4ecKMMU albAeTHAaMU U KeToHaMu. Peakius
Kannutapo. Peakmus Ilepkuna. bensonHoBast koHIeHcalus. Peakiun 31eKTpoduIbHOTO 3aMEIICHUS B
apoOMaTU4YeCKUX AJbJETUAX U KETOHAX.

66.ApoMaTHyeCcKre aMUHBI: KilacCU(UKAIHA, HOMEHKJIATypa, CITIOCOOBI TTOTyICHHUS.

67.OneKTpOHHOE CTpoeHHE aHWIMHA. OCHOBHOCTH apoMaTMYecKMX aMUHOB.CBOMCTBa apoMaTHUYECKHX
aMHUHOB.

68./lna3oTupoBaHUE  apoMaTHMYECKMX aMuHOB  (peakuuss  Ipucca).  DJEKTPOHHOE  CTPOEHHE
JIMa30COCTUHEHNH, KaTHOH JMA30HUA KakK AJEK-TpOPUIbHBINA peareHT. B3anMonpeBpamieHus pa3iudHbIX
¢dbopM arazocoe-TMHECHUN.
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69.Peakiiun  cosileld 1ua3oHUA, MPOTEKAIOUIME C BBIJCICHHEM a30Ta. Peakuuu cosiedl aua3oHus,
MpOoTEKaroe 0e3 BBIICNICHUs a30Ta.A30COoYeTaHue, IUa30- U a30COCTABISIONINE, 3aBUCUMOCTh yCIIOBUH
MPOBEICHUS a30COYETAHUSI OT IPUPOIBI a30COCTABISAIONIEH. MeTunopaHkK M KOHIO KpacHbI Kak
MPEACTABUTENN KPACUTENEH, UCIIONIB3YEMBIX B KAYECTBE UHIMUKATOPOB.

70. BoccraHoBieHUE COJEH AMA30HUSA U a30COEAMHEHMH. lVcronb30BaHUE ATHX peakUui UId CHHTE3a
IIPOU3BOJHBIX THIPA3UHA U AMUHOB.

71. Judenun: moHATHE O crmoco0ax TMOMy4YeHHs, CTPOCHHUM M CBOHCTBAaX. ATpPONU3OMEpUS B PALY
mudennna.

72 ludpenun- u TpudeHmIMeTaH, rexkcadpeHwnTaH. [loHATHEe O croco0ax MO-TydyeHUsT UM CBOWCTBAX.
CrabuibHble CBOOOTHBIC paAUKAIIBI M KAPOOKATHOHBHI.

73. TpudeHnnaMeraHOBbIE KpacHTENM: MAaJaXUTOBBIM 3€JCHBIM, KPUCTAIIIMUECKUN (PHONCTOBBIH,
¢benondranens; MEKTPOHHOE CTPOCHUE, TPUYMHBI U3MEHEHHS OKPACKU B 3aBUCUMOCTH OT PEAKIH CPEIbI.

74. UctouHuky Ha(TamMHA W JAPYTMX MHOTOSJCPHBIX yIeBogopoaoB. HomeHknarypa u u3oMepHs
MPOU3BOJHBIX HAPTAINHA, €r0 AEKTPOHHOE CTPOCHHUE U APOMATUYHOCTD.

75. XuMuueckue CBOUCTBA HaTaNIMHA.

76. Hadrompl. 3amenienne THIPOKCHTPYMIBI Ha aMuUHOTrpynmy B 2-Hadromax ( peaknus byxepepa).
HadroxuHOHEI.

77.Autpanien. Homenknatypa u uzomepus Iporu3BoaHbIX. CHHTE3 aHTpalleHa U3 COCTMHEHU O€H30IbHOTO
pAna. DNeKTPOHHOE CTPOCHHUE M CBOMCTBA aHTpalCHA.

78.AHTpaxWHOH: MTOJYYEHHE, MPEJICTABICHNE O CBOMCTBaX M MPUMEHECHHH.

79. IlaTH4sIeHHbIe TeTepOIMKIIBL: (PypaH, THOhEH, muppoi. OOMe METOAbI CUHTE3a U B3aUMOIIPEBPALLICHHUS
(FOpneB).

80. 3aBUCHMMOCTH CTENEHH apOMATUYHOCTH OT MPUPOIBI TeTepoaroMa M €€ BIUSHHE Ha OCOOCHHOCTH
B3aMIMOJICMCTBHS TETEPOIMKIa ¢ IMekTpodminamu. CpaBHUTENbHAS XapaKTEPUCTHKA CBOWCTB (QypaHa,
tuo(eHna, nuppoia u 6en3ona. Peakuuu ruipupoBaHus U OKUCIICHUS.

81.dypdhypon u THODEH-2-anbpAeTH I, TUPOCIHU3eBas KuciaoTa. KHUCITOTHBIE CBOWCTBA MHPpOIa W HX
UCIOJIb30BaHUE B CUHTE3E.

82. Iuppon-2-anpaerua U ero npespamieHue B nmopduH. [IppoibHbIN MUK KaK CTPYKTYpHBIH (parMeHT
xJiopoduiia ¥ TeMorIoOuHa.

83. Uupon u ero mpousBoAHbIe. MeToabl TOCTPOCHHS UHIOJIBHOTO S/Ipa, XUMU "€CKHUE CBOMCTBAa MHAOJA
Kak aHajora nupposna. CHHTE3 BaXXHEWIIUX TPOU3BOMHBIX. [IpeacTtaBieHue O MPUPOAHBIX COCTMHEHHSIX
WHJOJILHOTO psiia, UHAUTO. [ToHsATHE 00 MHIUTOUIHBIX KPACUTENSAX U KyOOBOM KpAIlICHUH.

84. IMupuaun u ero romosioru. HoMmeHknarypa u u3omepusi Ipou3BOJHBIX. APOMaTUYHOCTh U OCHOBHOCTD
MAPUANHOBOIO LIUKIIA.

85. IlposiBnenne HyKJICO(DUIBHBIX CBOMCTB: PEakIMM C JEKTPO(dUIaMu MO aToMy a30Ta U o0pa3oBaHHE
N-okucu. OTHOIIEHHE MHPUAMHA U €r0 TOMOJIOTOB K OKHCIUTENSIM. [ uaprupoBaHue NMUPUIUHOBOTO SIpa.
AHaNorus B XMMHUYECKHUX CBOMCTBAX MUPUINHA U HUTPOOCH30IA.

86.Peakiuu >1eKTpodUILHOTO 3aMEIIEHUS B SIPE TUPHUINHA.
87.Peakiun HyKJI€OQHUILHOTO 3aMeIleHus: Bogopoa (peakuus YnunbaOuHa) U aTOMOB raJioreHa.
88. XHMHOJIMH U €ro NpOoCTEHIINE MPOU3BOIHbIE. MeToIbl TOCTPOCHUS XMHOJIMHOBOTO SIpa.

89. Oxwucnenne xuHONMMHA. CXOACTBO W pa3IMYUe XMMHUYECKHX CBOWCTB NHPUANHA WM XUHOJIHHA.
N30xuHOMMH.

90. IIpencraBieHne O MPUPOIHBIX COSAMHEHUSX, JICKAPCTBEHHBIX CPEICTB U KPACUTENSIX - MMPOU3BOIHBIX
MUPHUIAHA.

91. lllecTuneHHbIE a30TUCTHIE TETEPOLMKIIBI C IBYMs reTepoatoMamu. [Tupumuana. CriocoObl MOCTPOCHHUS
MUPUMHIMHOBOTO Si7Jpa, OCHOBAaHHBIC HA B3aWMOJICHCTBUU MOYECBHHBI U €€ MPOU3BOIAHBIX C MAJOHOBBIM
adupom, spupamu B-aibaeruo- U B -KETOKUCIIOT.

TunoBble 3axanus Ajs 3xk3amena (OIIK-2)
1. Ins amarauHa mpuBecTd GOPMYIIBI CTPYKTYP B KUCJIOM, HEUTPATIHLHOM M IIEJTOYHOMN cpeax.
2. Jlatb onpeneneHue MOHATHIO «M303JIEKTPUUYECKASI TOUKAY.
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3. Tlouemy GeH301 cropaeT Ha BO3AyXe CHILHO KONTSIIUM IIaMeHeM? HanumuTe ypaBHEHHE peakuu

ropeHust OeH307a.

4. [ToueMy OEH30JI ¥ TOJIYOJI HE OJJUHAKOBO OTHOCSITCSI K OKHCIUTEINIO (TIepMaHTaHaTy Kaus) ?

5. B kakux ycIOBHSIX MOXXHO OKUCITUTH OCH30J17

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

3auer

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pe3yJIbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

OIIK-2

Crioco0OeH MPOBOAUTH XUMUYECKUN 3KCIIEPUMEHT C COOIIOIEHUEM
HOpPM TEXHHUKH 0€30MacHOCTH, BKJIIOYAsl CUHTE3, aHAJINU3, U3y4YEeHUE
CTPYKTYpPhl M CBOICTB BELIECTB M MaTrepHalioB, HCCIEIOBaHHE
MIPOLIECCOB C UX YYACTHEM.

«HE 3a4TCHOY»
(0 - 49 6anon)

OIIK-2

He Bnageer OCHOBHBIMH  HaBbIKAMU M 3HAHUSAMH  JUIA
OCYIIECTBIICHUSI XUMHYECKOTO HKCIIEPUMEHTa C COOIIOIEHUEM HOPM
TEXHUKH O0€30MacHOCTH, BKIIOYash CHUHTE3, aHajiu3, H3y4eHHe
CTPYKTYpPhl M CBOICTB BELIECTB M MaTepHalioB, HCCIEIOBaHHE
MIPOLIECCOB C UX YYACTHEM.

DK3aMeH

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TOCTYKCHHSI pe3YJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

OIIK-2

IIpoBOANT CUHTE3 OpPraHNYECKUX BELIECTB U UCCIIETYET UX CBOMCTBA
C

MCTIOJIb30BaHUEM CTaHIAPTHBIX METOAUK. CIIOCOOEH MPOBOAUTE C
COONMIONEHMEM  HOPM  TEXHHUKH  O€30MacCHOCTH  XUMHUYECKUH
9KCIEPUMEHT,

BKJIIOYAsl CUHTE3, aHAJIU3, U3yUYEHUE CTPYKTYPbl U CBOMCTB BEILLECTB
u

MaTepUaJIOB, UCCIIENOBAHUE MIPOLIECCOB C UX YYACTUEM.

«XOPOIIO»
(70 - 84 6amoB)

OIIK-2

HpOBO,Z[I/IT CHUHTC3 OPraHNYCCKUX BCUICCTB U UCCICAYCT UX CBOMCTBa
c

HCIOJIb30BAHUCM CTAaHAAPTHBIX MCTOAUK. CHOCOGCH IMpOBOAUTH C
COONIOZICHNEM HOPM  TEXHUKHM  OE30MACHOCTH  XMMHYECKHMA
SKCHEPUMEHT,

BKJIKOYAsl CUHTE3, aHAJIU3, U3YyYEHUE CTPYKTYPhl U CBOWCTB BELICCTB
)41

MaTepUaJIoB,
TEOPETUYECKOMN
YaCTu UMCIOTCA HC3HAYUTCIIbHBIC OH_II/I6KI/I U HCTOYHOCTHU.T

HUCCJICAOBAHUC MPOHECCOB C€ HUX YYaCTHCM. B

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

OIIK-2

O6mnagaet o0IMIMMHU 3HAHUSMHU O CUHTE3€ OPIraHUYECKUX BEIIECTB U
UCCIIE/TyeT UX CBOWCTBA C UCIIOJIb30BaHUEM CTaHJAPTHBIX METOMUK.
Crnioco6eH mpoBOAUTE € COONIOAEHNEM HOPM TEXHUKH O€30MaCHOCTH
XUMHYECKHUMN IKCIIEPUMEHT

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

OIIK-2

He oGnagaer oOummMu 3HaHUAMHU O CUHTE3€ OPTaHUYECKHUX BEIIECTB
U He

MOJKET UCCIIEN0BATh UX CBOMCTBA C UCIIOJIb30BAaHUEM CTAHIAPTHBIX
MeTonuk. He cnocobeH mpoBOInuTh XUMHUYECKUH SKCIIEPUMEHT €
cOOMIOIEHEM HOPM TEXHUKHU 0€30MacHOCTH.
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5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:
[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.
J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecredyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».
B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.
B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.
B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.
5.2 PexomeHnnanuu o0y4aronmmMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE
[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:
- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTyphl;
- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:
- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.
- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit
PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.
Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.
KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncriekT MoOXeT ObITh OMOPHBIM (COIEP)KATh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.
B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEpHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);
- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);
- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;
- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Hla6apos FO.C. Oprannveckas Xumus : [B 2 KH.] : ydeOHHUK. - 2-€ u31., uctp.. - M.: Xumus, 1996

2. IlerpoB A.A., banbsn X.B., Tpomenko A.T. Opranndeckast XuMusi : y4eOHHK. - cTep. U3[.; 5-€ U3.,
nepepad. u gom.. - M.: AnbsaC, 2015. - 622 c.

3. Pomannosa C.B., Ilanacenko A.U., Ulens H.B. 3agaun m ynpaskHEeHUs 1O OPraHUYECKOM XUMUU :
yue0.-meron. mocobwue. - Tam6os: U3n-Bo TI'Y, 2006. - 115 c.

4. Tlanacenko A.U., Cuntoruna C.E., PomannoBa C.B. 3amauu v ynpakHeHUSI IO OPraHUYECKOW XUMHUH

(Amudaruaeckuit psia) : yued.-metoa. mocodue. - Tam6oB: MUznar. nom TI'Y um. I'P. JlepxaBuna, 2011. -
71 c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. I'paan6epr WM., Ham H.JI. Oprannyeckas xumus : y4e0. mis 6akamnaBpoB. - 8-¢ usd.. - M.: FOpaiiT,
2012.-607,[1] c.
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2. T'opnenko B. A., Ky3uenosa JI. B., SIubikuna E. A. Opranuueckas xumus : yueOHnoe nocooue, V, VI. -
Mocksa: [Tpomereit, 2012. - 398 c. - Tekcr : anexrponnslii // IBC «YHuBepcuteTckast OMOIMOTEKa OHIANH
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=271638
3. TwokaBkuna H.A., baykoB l0.U., 3ypabsu C.D. buoopranmueckas xumusi : ydeOHUK. - Mocksa:
I'DOTAP-Menmna, 2014. - 416 c. - Tekct : anekrponHbIil // OBC «KoHCynbTaHT cTyneHTa By3a U MeBy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970427835.html

4. Tlanacenko A.U., Pomanmosa C.B., Illenr H.B. JlaGopaTropHbIii mpakTUKyM MO OPTraHUYECKON XUMHH
(coenuuenus anudaruueckoro psiaa) : yaed.-meton. mocodue. - Tam6os: Uzn-so TI'Y, 2006. - 120 c.

5. Tlanacenko A.W., PomannoBa C.B., Cuntoruna C.E. JlaGopaTopHBIi TPakTUKyM IO OpPraHUYECKOMN
XUMUH (COCTMHEHHSI apOMAaTHIECKOTo psija) : yueb.-metos. mocodue. - Tam6oB: U3n-Bo TT'Y, 2009. - 68 c.

6. [Tanacenko A.W. Opraanueckas xumus : [YMK no cner. "Xumus"]. - Tam6os: [U3n-Bo TI'Y], 2009. - 1
aeKTpoH. ont. 1uck (CD-ROM).

6.3 VlHpIe MCTOYHUKU:

1. DnexrpoHHass OubmmuoTeka conuonorudeckoro ¢akymsrera MI'Y umenn M.B. JlomonocoBa -
http://lib.socio.msu.ru/l/library

2. NHTepHeT-3HUMKIIONEe NN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrieucHue: y‘-Ie6HI>Ie AyauToOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O WM CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMITBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepannonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccronanbhsrii mioc 2007

7-Zip 9.20

Adobe Dreamweaver CS3

Adobe Photoshop CS3

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. VYHuBepcurerckass OuwbOnmoTeka  OHJIAMH:  DNEKTpOHHO-OMOMMoTeunas  cucrema. —  URL:
https://biblioclub.ru

2. DIEKTPOHHBIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

3. Hayunas osnektponHas OubOnuorexka Poccuiickoit akamemuun — ectecTtBo3Hanms. —  URL:

https://www.monographies.ru
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https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



