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IIpencenarens IILK C.H. llIxananesa

Mertoanyeckue yKa3aHWsS TI0 BBIOJHEHHWIO TIPAKTHYECKUX padOT  aapecoBaHbI
CTyIAEHTaM O4YHOM (OpMbI 00yUEHUS.

Metonyeckue ykazaHus BKJIIOYAOT B ce0sl yueOHY0 11elb, IEpeUeHb 00pa30BaTEIbHbIX
pe3ynbTaToB, 3asBieHHbIX B PI'OC OO, 3amaun, 00eCIEYeHHOCTD 3aHATHUS, KPATKUMA
TEOPETHUYECKUI MaTeprall 0 TeME, BOIIPOCHI IS 3aKPEIUICHHUS] TEOPETHIECKOTO MaTepurania,
3aJJaHus TSl IPAKTUIEeCKOH paboThI CTYyJIEHTOB, HHCTPYKIIHIO IO €€ BBIITOJIHEHHIO, PopMy
KOHTPOJIS, TOPSIIOK ¥ 00pasel] oT4yeTa o mpojesaHHoM padoTe.
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Beenenue
YBAKAEMBbBIN CTYJAEHT!

Meroauueckue ykasaHus MO AUCHUIUIMHE XWMMS Ul BBIIOJHEHHS IIPAKTUYECKHUX
pabot co3mansl Bam B momomns s paboThl Ha 3aHATHUAX, TOATOTOBKHA K HUM, MPAaBUIHHOTO
COCTaBJICHUS IIPOEKTOB JIOKYMEHTOB.

[Ipuctynass K BBINOJIHEHUIO MpPAKTUYECKOW pabdoThl, BBl JOKHBI BHMMATEIbHO
[IpOYUTaTh LEAb WU 3aJa4d 3aHSITHUsI, O3HAKOMHUTbCS € TpeOoBaHUSMH K YpoBHIO Bameit
MOJTOTOBKM B COOTBETCTBHHM C (eliepalbHBIMH TOCYJApCTBEHHBIMH 00pa30BaTeIbHBIMU
cTaHzapraMu oOmiero oOpa3oBaHMs, KpaTKMM TEOPETHUECKUM MaTepuaiaM @0 TeMe
MIPaKTUYECKON pabOThI, OTBETUTH Ha BOIIPOCHI JUIsl 3aKPETIJIEHUS] TEOPETUUECKOTO MaTepuaa.

Hanuune mnonoxuTenbHOM OLIEHKM 10 MPAaKTUYECKUM pabdoTaM HEoOXOIuMO IS

nostydyeHus: JuppepeHInpoBaHHOrO 3a4eTa Mo JUCIUIUIMHE, TO3TOMY B Cllydae OTCYTCTBHUS Ha
yYpOKe 10 JII000W MPUYKMHE WM MOJyYeHHs] HEYTOBJIETBOPUTEIBLHON OLEHKU 3a MPAKTUYECKYIO
paboTy Bbl 10KHBI HAMTH BpeMsl /17151 €€ BBITIOJHEHMSI MITH TIepecaayuu.
Buumanue! Eciiu B mpoiiecce NoAroTOBKY K MPaKTUYECKUM pabOTaM WU MPU PELIEHUH 33434 y
Bac BO3HUKalOT BOMPOCHI, pa3peliuTh KOTOpPbIE CAMOCTOSITENIbHO HE YyAaeTcsi, HeoOXO0IuMO
00paTUThCS K MPENOoIaBaTENIO ISl MOJIy4YeHUS! Pa3bsCHEHUI WM yKa3aHWM B AHM MPOBEIEHUS
JOTIOJTHUTEIbHBIX 3aHATUH.

Bpemsi mpoBeneHuss AONOTHUTENBHBIX 3aHATHA MOXKHO Yy3HAaTh y NPENOJNABATENs WU
IIOCMOTPETH Ha JABEPU €ro KaOMHeTa.

Kenaem Bam ycnexos!!!



Pa3znen Nel «Opranuveckasi XumMus»
Tema 1.3 «HenpenensHbie yriieBog0pOAbD)

HaszBanme npakrnuyeckoro 3anaTusi Ne 1: «KauecTBeHHBIN aHAIU3 OPraHUUYECKUX
COCOIUHEHUIN

Yyeb6Has nejib: chOpMUPOBATH IETOCTHOE TPEICTABICHUE O KAYECTBCHHOM COCTaBE
MPECIbHBIX U HEMPEACIbHBIX YTJICBOIOPO/IOB.

YyeOuble 32424
YMeTh pemiaTh 3a/1a4M [0 HAXOXKICHHIO MOJICKYJISIPHON (OpMYITy yrieBOJIOPOIOB.
YMGTB CpaBHI/IBaTI) CBOﬁCTBa Hpe)ICTaBHTeJICﬁ HpeI[eJ'II)HI)IX %1 Here,[[eJ'II)HBIX er'IeBOJIOpO}IOB.

Oo0pa3oBaTte/ibHbIE Pe3yJbTAThI:
CryneHT nomkeH
YMETh:
- aHAJIM3UPOBATh, CPABHUBATH, 0000IIATh, IETIaTh BHIBOJIBI,
- IPUMEHATH TEOPETUYECKUE 3HAHUS HA IPAKTHUKE.
3HATh:
—  XapakTepHbIE CBOMCTBA MPEICTaBUTENEN Kilacca AJIKAHOB U aJIKEHOB.
— O BJIMSHHM CTPOCHUSI OPTraHUYECKUX COCTUHEHUN HA UX XUMHUYECKUE CBOMCTBA.

3agaun HPAKTUHYECKOIo 3aHATHUSA.

1. TloBTOpHUTH TEOPETUYECKHUI MaTEPHUAII TIO TEME MPAKTUUECKOU paObOTHI.

OTBeTUTH Ha BOIPOCHI U1l 3aKPETICHUSI TEOPETHUECKOTO MaTepuana.

3. BrImonHUTE 3amaHus, XapaKTEPU3YIOIIUE CBOMCTBA MPEACTaBUTEIIEH TPEACTbHBIX U
HEMpeeNbHbIX YTIEBOJAOPOIOB.

4. OdopMuth OTHYET.

N

Olecne4eHHOCTDH 3aHATHSA:
1.YuebHas nuteparypa:
— Tabpuensu O.C., Xumus, 10 kiracc, M.: [Ipoda, 2012
— Tabpuensan O.C., OctpoymoB WN.I'., Opranndeckas XuMus B TeCTax, 3a7adax v
ynpaxHenusx, 10 k1. M.: Ipoda, 2012

2.CripaBOYHBIN MaTepHa:
- [lepnoanueckas cucrema snementoB J[.M1.MeHnneneena.

3.Texuuueckue cpeacTBa oOydeHUs:
- KommbroTep, mpoekTop, 3MEKTPOHHBIN HOCUTENb.
-Terpaap mist mpakTUYecKuX paboOT MO XUMUHU.
-Pyuxa.

KpaTknii TeopeTnyeckuii MaTepHuaJl o TeMe NPaKTHYeCKOr0 3aHATHS .

AJIKQHBI TPEJICTABJISIOT COOON HEIMKIMUECKUE YTIICPOIHBIC COCAMHEHUS, B KOTOPBIX ATOMBI
yIrJIepoJia CBSI3aHbI MPOCTHIMU HACBIIICHHBIMU CBS3IMHU. DTH BEIIECTBA MPEICTABIISAIOT COO0H
LEJIBIA s/ ¢ ONPE/ICTICHHBIME CBOMCTBaMU M XapakTepuctukamu. OO01as popmylia aikaHOB
BBITIIITUT cheayromum oopazomM: CyHanso

QJIKaHBI SBJISIOTCS MaJOAKTUBHBIMU — OHH MPAKTUYECKH HE B3aUMOJICHCTBYIOT CO HICIOUaMH U
kucinotamu. Kcratu, IMEHHO XUMHUYECKUMHU CBOMCTBAMHM OTNPEIEIISICTCS PUMEHEHUE aJIKaHOB.



Tem He MeHee, I 9TUX COCIUHEHUs XapaKTePHbl HEKOTOPBIC PEAKLIUH, BKIFOYAsl 3aMEILEHUE
aTOMOB BOJIOPO/Jia, a TAKXKE MPOLIECCHI paciieryieHus MojeKya. Camoil XxapakTepHOH peakuuen
CUMTACTCS TAIIOTCHUPOBAHUE, TP KOTOPOM aTOMBI BOAOPO/IA 3AMEHSIOTCS I'aJIOT€HAMH.
Bonbmoe 3HaueHne UMEIOT peakiiy XJIOPUPOBAHUS U OPOMUPOBAHUS ITUX COCTUHEHUN.
HutpoBanue — 3amenieHre BOJJOPOTHOTO aTOMa HUTPOTPYIIIIOH P PEaKINK ¢ pa30aBIeHHOM
a30THON KUCIOTOM. B 0OBIYHBIX YCIIOBUAX alIKaHbl HE B3aUMOJICHCTBYIOT C KUcioTaMu. J{is
TOTO YTOOBI MMPOBECTH MMOI00HYIO peakuuto, HyxHa Temneparypa 140 °C. Okucinenne — mnpu
HOPMAJIBHBIX YCIOBUSAX AJIKaHbI HE ITOIAFOTCS BO3JEHCTBHIO KACI0poaa. Tem He MeHee, 1TocIie
ITO/UKUTaHMSI Ha BO3YXE 3TH BEIIECTBA BCTYINAIOT B PEAKIIMIO TOPEHUS, OKOHYATEIbHBIMHU
IIPOAYKTaMH KOTOPOM SIBJISIIOTCS BOJIA Y YIVIEKUCIHBIN ra3. KpekuHr — 3Ta peakius npoxoauT
JIUIIb TPU HATMYUW HEOOXOIUMBIX KaTalu3aTopoB. B mporecce mpoucxoauT pacuierieHue
CTOMKHMX TOMOJIOTUYECKUX CBsI3€l MeXy aTomMamu yriaepoaa. Hampumep, npu kpekunre OyraHa
B pe3yNbTaTe PEAKIIMU MOKHO IOJIY4YHMTh 3TAH U 3TWiEH. M30mepu3anus — B pe3ynbrare
BO3/ICUCTBUS HEKOTOPBIX KaTAIM3aTOPOB BO3MOKHA HEKAs IEPECTPOMKA YIIEpPOIHOTO CKeleTa
aJIKaHa.

AJIKEeHBbI — alMKIINYECKHE YIIIEBOJOPOIbI, COAEpKAIINE B MOJIEKYJIE, IOMUMO OJJMHAPHBIX
CBSI3€M, OJIHY IBOMHYIO CBSI3b MEX/1y aTOMaMH YIJiepoJa U COOTBETCTBYIOIINE 0011el hopMmye
CnH2n.

Hepa3BeTBieHHbIE aJIKEHBI COCTABIISIOT TOMOJIOTHYECKUH PsIJT ATEHA (3TUIIEHA).

C,H4 — aten, CsHg — mponien, C4Hg — Oyren, CsHio — nenten, CgHip — rekcen u . 1.

JI1s1 alIKeHOB, TaK K€ KaK M JUIsl aJIKaHOB, XapaKTepHa CTPYKTypHas nuzoMepus. CTpyKTypHbIE
M30MEpPBI, KaK Bbl IOMHUTE, OTIMYAKOTCS APYT OT APYra CTPOEHUEM YIIIEPOJIHOTO CKEJIETa.
[Ipocreiimmii ankeH, 1151 KOTOPOTO XapaKTEPHBI CTPYKTYPHBIE H30MEPbI, — 3TO OyTEH.

CHs—CH,—CH=CH,; CH3—C=CH;
I
CH3

Oyren-1 METHJITPOTICH

OcoObIM BHIOM CTPYKTYPHOU H30MEPHHU SABIISIETCS N30MEPHUS MOJIOKEHHUS ABOWHOMN CBSI3U:

CH3;—CH,—CH=CH, CH3;—CH=CH—CHj3;

OyreH-1 OyTeH-2
[TepBbie Tpu MpeaCTaBUTENS TOMOJIOTHYECKOTO Psijia aIKEHOB — Ta3bl, BEIIECTBAa COCTaBa
CsH10—C16H3z2 — *KuakocTu, BRICIIME aTKEHbl — TBEPbIE BEIECTBA.
TemnepaTypbl KUIIEHUS U TJIABJICHUS 3aKOHOMEPHO MOBBIIIAIOTCS MPU YBEIUUYECHUU
MOJIEKYJISIPHOM MacChl COeAMHEHU.
JI1s1 aJIKeHOB XapaKTephbl PeaKIIuU MPUCOCTUHEHNUS, THAPUPOBAHNS, TAIIOTCHUPOBAHMS
(IprcoeMHEHHE TaJIOTCHOB), THAPOraJOreHMPOBaHus (IPHCOEINHEHNE TaIOT€HOBOI0OPOIA),
ruaparanus (MPUCOCTUHEHHUE BOJIBI).

BOl'lpOCLI JJIA 3aKpeNJICHUsI TEOPETHYECKOro MaTepuaja K NPaKTHYECKOMY 3aHATHIO

=

KakoBbl o6111e GpopMysibl aIKaHOB U aJIKEHOB?

IIpuBecT rOMOJIOTMYECKUM P IIPENEIBHBIX W HENPEACIbHBIX Y B.

3. Kakue ¢pusndeckne 1 XMMHUYECKHE CBOMCTBA XapaKTEpHBI Ul MpeAcTaBUTeNel kiacca
QJIKAaHOB U aJIKEHOB?

N

3aganus 119 NPaAKTHYECKOH padoThI:

3apanmneNel.Pemure 3ampauy: BemiectBo coctout u3 87,5% yrnepoaa u 14,3% Bogopona.
[T10THOCTH MapoOB ATOTO BEIIECTBA MO BOAOPOAY paBHa 14. Onpenenute Gpopmynny BeliecTna.


http://school.xvatit.com/index.php?title=%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BE%D0%B2
http://school.xvatit.com/index.php?title=%D0%98%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F_%D0%B8_%D0%B5%D0%B5_%D0%B2%D0%B8%D0%B4%D1%8B
http://school.xvatit.com/index.php?title=%D0%9A%D0%B8%D0%BF%D0%B5%D0%BD%D0%B8%D0%B5

3aganueNe2 Pemute 3amaqy: YriueBogopoa umeer coctas: C-82,76%; H-17,24%. 1,121 (1.y.)
3TOTO YIJIEBOAOPOJA B ra3000pa3HOM COCTOSIHUM UMeeT Maccy 2,9r. OnpenenuTe cTpoeHue
MCXOJIHOTO YIJIEBOAOPOAA.

3aganueNe3.Pemute 3aauy: BriBegere MosieKysipHy0 GopMyiTy BelecTBa, COAepIKaIIero
2,22% Bonopona, 26,67% yraepona u 71,11% kucinopoma, eciiu MoJisipHas Macca BEIIeCTBa
90r/mMoIb.

3apanneNed Pemute 3apauy: YriaeBo0opo COAEPKUT B MaccoBbIX 101X 0,8889 unu 88,89%
yriepoaa. Ero minotHocts 1o Bo3ayxy paBHa 1,862. HaiiauTte MonekyisipHyto GopMyIly 3TOTO
YIII€BO0POIa, HAMUIIUTE (JOPMYITBI M Ha3BaHUSI BOSMOYKHBIX H30MepoB. M(B031)=29.
3apanune NeS. BeimonauTte Omuil- Tect «Mutiersy. CloBamMu «J1a» Ui «HET» BbI JOJDKHBI
MOATBEPNTH UM ONIPOBEPTHYTH YTBEPXKICHHUE.

bawni- Tect « MumieHny.

[=]

AaJIKaHbI | aJIKCHBI

=
~
=

CoHau CoHg siBRsiFOTCS roMOJIOraMy TaHHOTO psifia

Ot YB MOXHO nonyduTth peakuuei Bropua.

Jns otux VB xapakTepHsl peakliii TOPeHMs

CsHi1, n C3Hg aBasitoTcst romoJioraMu JaHHOTO psifia

Ot YB B3auMOJENCTBYIOT C METAJIJIAMH.

Otu VB MOKHO MOIY4YHUTh IPH KPEKUHIe HEPTENPOTYKTOB.
Otu YB obeciiBeunBaroT OpOMHYIO BOTY

s stux VB xapakrepna peakunsi KoHoanoBa

[Ipu ramorenupoBanun 3TuX Y B moiydaercst TOJIbKO OJHO
BEILIECTBO.

O O|NOOOIARIWIN|F-

AJITOPUTM pellieHNsI 327124 HA YCTaHOBJIeHHe (DOPMYJibl BelllecTBa
3apauva. B cocTaB opraHM4YecKoro BeIecTBa BXOIAT (B MACCOBBIX J0JIIX): yriepoaa- 0,5217,
kucnopona-0,3478 u Bogoposa -0, 1305. ILnoTHOCTE 3TOTO BEniecTBa Mo BOJAOpOay 23.
BriBeere MosieKysipHY 0 (pOpMyITy 3TOTO BEIIECTBA 3HAs, YTO JJAHHOE BEIIECTBO
B3aMMOJICHCTBYET C HATPUEM C BBIJCIICHUEM BOJIOPO/IA.
Pemenue:
1. OmnpenensieM mnpocteiinyto Gopmyiy BemecTBa. JJis 3Toro Haxo AT KOJIM4ecTBa
anemertoB N(C), n(H), n(O) u T.a4. B 10000M KOJMYECTBE BELICCTBA U BHIPAXKAIOT UX

OTHOIICHMA B BUJAC LCJIBIX YHMCCII, HC HMCIOIIIUX O6I.I.I€FO ACINTCIIA:
CxHyO, X:Y:Z=n(C):n(H):n(O)

2. Haxoaum npocTteiiinyro MoJeKysipHyto Gopmyay. s aTroro Tpedyercs 3HaTh
OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO Maccy:

X:Y:Z=0,5217/12 : 0,1305/1 : 0,3478/16 =
= 0,0435:0,1305: 0,0217 = 4,35:13,05:2,17 = 2:6:1
CrnenoBarenbHo, mpocTeiimas ¢popmyna Bemecta Cy Hg O1

3. Brpraucnsem uctTuHHyIO GopMyny BemiecTBa. J{Jis 3TOro Hao OMpeeTuTh MOJICKYISIpHBIE
MaccChI MMPOCTEHIIIeH U UCTHHHOHN PopMyI:

M(C; Hg O) = 46 r/mMmoB
M (CxHyO;) = 2Dy = 2*23=46 M(H3) = 2 r/mMmo01B
BeiBo1: mpocreiimas popmyiia sBISETCS MOJIEKYISPHON GOPMYIOi.



®opmyna C;HsO MoxeT 0TBEHYaTh ATUIOBOMY CIIUPTY U JUATHIOBOMY dHpY. 3Has, YTO
3aJlaHHOE BEIIECTBO B3aUMO/IEICTBYET C HATPUEM C BBIJEICHUEM BOJIOPOAA, MOKHO C/IEJIaTh
BBIBO/I, YTO JIaHHOE BEILIECTBO SBISETCS STUIOBBIM CITUPTOM.

OTBeT: 3TUJIOBBII CIUPT.

N

SR

I/IHCprKIII/Iﬂ 110 BBINTOJITHCHH IO HpaKTI/I‘{eCKOﬁ paﬁoTbI

[IpounTaiiTe KpaTKUil TEOPETUUECKUN MaTepra 10 TEME MPAKTUYECKON padOThI.

YCTHO OTBETHTE HA BOMPOCHI IS 3aKPEILICHUs TEOPETUYECKOT0 MaTepraia K
MIPaKTUYECKOMY 3aHSTHIO.

BHuMmaTenbHO MpoYnUTaNTE YCIOBUE KAXA0IO 3aJaHMUS.

BoinonHuTe 3a1aHus Ha YEPHOBHKE.

[IpoBepbTe NPaBUIBLHOCTD BBIMOJIHEHUS 33 JaHUSI.

VY6enuBUINCH, UTO 3a/1aHNUs BHINIOJHEHb! MPAaBUIBLHO HA YEPHOBUKE (B paboueil TeTpaan),
aKKypaTHO CHUILNTE UX B YHCTOBUK.

=

Yka3zanusi 110 BbINOJHEHHUIO 3aIaHU:

[Tpu BemosHenun 3aganust Nel-Ned HEOOXOAMMO PEIIUTH 3a]a4H IO HAXOXKICHUTO
MOJIEKYIIAPHYIO (hOPMYITy BEIIECTBA.

[Tpu BemmosiHeHUY 3aganus NoS cloBaMM «1a» WM «HET» BbI JIOJKHBI OATBEPAUTH
WJIA OTIPOBEPTHYTh JaHHOE YTBEPKIACHUE.

IHopsiAoK BHINOJHEHHUSI 0TYETA M0 NPAKTHYECKOH padoTe

B terpanu a1 BRIMOTHEHUS TPAKTUYCCKUX pa0OT HATUIITUTE TEMY TPAKTHIECKON
paboThl: «KadyecTBEHHBINM aHAIM3 OPraHMYECKUX COCIMHEHHIMA. Y TIIEBOIOPOIBI»

Jlanee momkHO OBITH 3aryiaBue «3amanue Nel» U penieHue 3a7a4n 10 OMPEIETICHUIO
MOJIEKYJIIpHOH (pOpMYTy OpPTaHHMYECKOTO BEIIECTBA.

3ateM - 3aryaBue «3ananue Ne2y U BBIIIOJHEHUE 33JIaHKS 110 ONIPEACTICHUIO CTPOCHUS
HUCXOJHOTO YTJIEBOJAOPO/IA.

3arem - 3arnaBue «3amanue Ne3» u onpeneseHne MOJICKYIIpHOH (HOpMYITbI
OPraHM4YeCcKOro BEIIECTBA.

3areM - 3arnaBue «3amanue Nedy U BEHITIOJIHEHHUE 3aJJaHUs 110 HaXO0KICHUIO
MOJIEKYJIIPHON (OPMYITBI YTIIEBOIOPOa M COCTABIICHNE Ha3BaHUH BO3MOJKHBIX
HU30MEPOB.

3ateM - 3arnasue «3amanue NeS» u BBINOJNHEHHE OuIl- Tecta «MumieHs». CioBaMu
«J1a» WIH «HET» BbI IOJDKHBI OATBEPAUTH WIIM OIPOBEPTHYTh YTBEPKIACHUE.

Cnucox pekoMeHayeMol JINTepaTypbl:

1.T'abpuensn O.C. Xumus. 10xnacc. M.: [lpoda, 2012.

2.T'abpuensn O.C., OctpoymoB WN.I'., Oprannueckast XUMHsI B TECTax, 3ajayax 1
ynpaxkHeHusx, 10 k. M.: Ipocda, 2012.



Paznen Nel «Opranuveckasi XuMus»
Tema 1.8.2. Xumuueckue cBoiicTBa KapOOHOBBIX KHCIOT

HaszBanmne NMPAKTUHYECKOI'0 3aHaTuaNe2: «CsoiicTBa aAJIbACTU 0B U Kap60HOBLIX KUCJIOT»

YueOHas nejb: CHOPMUPOBATH IEIIOCTHOE MPECTABICHUE O CBOMCTBAX OPraHHMYECKUX
COEIMHEHUI- aIbIETUIOB U Kap60HOBLIx KHUCJIOT.
YueOHble 3aga9n:
1. YFJIy6I/ITI) 3HAHUS O B3BAUMHOM BJIMSIHHUUX aTOMOB B MOJICKyJIaX 0pFaHquCKHX
COCIMHECHHH.
2. CucremMaTu3upoBaTh 3HAHUA O MEXaHU3MaX U THIIAX PEaKIUH.

O6pa3oBaTe/bHbIE Pe3YIbTATHI:

CryneHT 10KeH

YMETb:

- OIpENENATh KIACC OPraHMYECKUX COCAMHEHMH 10 HAa3BAaHUIO U CTPOCHUIO BEIIECTB;

— COCTaBJIATH YpPaBHEHHS XMMHUYECKUX PEaKIHi.

3HATh:

— 0 3aBUCHUMOCTH XHMHUYECKHX CBOMCTB aJIbJICTHIOB U KAPOOHOBBIX KHCIIOT OT UX
(GYHKIIMOHATBHBIX TPYIII;

— TEHETHYECKYIO CBSI3b MEXKIy OPraHUYECKUMU COCTUHEHHUSIMHU.

3agaun IPAKTHYECKOI0 3aHATHS

1. [ToBTOPHUTH TEOPETUUECKUI MaTEpPHAI IO TEME MPAKTUIECKON pabOTHI.

2. OTBETUTH Ha BOIIPOCHI [Tl 3aKPETICHUS] TEOPETUYECKOTO MaTepHraa.

3. CocTaBUTh YpaBHEHUS PEaKIUi JJIsl OCYIECTBICHUS MPEBPAIICHUN IO CXeMaM.

4. HanucaTh Ka4eCTBEHHBIE PEaKIIUHU, JOKa3bIBAIOIINE TPUHAIEKHOCTD BEIECTB K PA3IUYHBIM
KJIaccaM OPraHUYEeCKUX COeIMHEHUH.

5. ObopMHTH OTYET.

Oo0ecne4eHHOCTh 3AHATHA:

1. VYwuebOnas nuteparypa:
— Tab6puensn O.C.Xumus, 10 knacc, M.: Ipoda, 2012.
— Tabpuensn O.C., OctpoymoB W.I'., Opranndeckasi Xumusi B TECTax, 3aJa4ax u
ynpaxHenusx, 10 k1. M.: Ipoda, 2012.

2. CnpaBoYHbIN MaTepua:
-OINOPHBIE KOHCIIEKTHI TI0 OPraHUYECKON XUMUMU.

3. Texuuueckue cpeacrBa 06y‘IeHI/I${Z
-KOMIIBIOTEP, IPOCKTOP, BHCKTpOHHHﬁ HOCHUTCIIb.
-Te€Tpaab AJId MMPAKTUYCCKUX pa60T 10 XUMMHU.

- pyuKa.



KpaTKI/Iﬁ Teopeanecmli/i MaTepuaJl Mo TeMe NPAKTHYECKOr0o 3aHATHSA .

AJIb/IETH/IbI - OPraHUYECKUE BEIIECTBA, MOJIEKYJIbI KOTOPBIX COJIEpKAT KapOOHMIBHYIO TPYIITY
o

i
— C—, CBSI3aHHYIO C aTOMOM BOJIOPOJA U YIIIEBOJIOPOIHBIM PAIUKAIOM.
R-C7
O6mast popmyna ambaeruIoB “H nnu R—CHO. ®yHkumoHanbHast rpynna ajabAeruioB
(—CHO) Ha3bIBaeTCs albICTHIHON TPYIIION.

XI/IMI/I‘ICCKI/IG CBOﬁCTBa AJIbACTU 0B O6YCJIOBJIGHI)I HaJIMYHUEM B UX MOJICKYJIaX CUJIbHO
B+ b

MOJIIPHOM KapOOHMIEHOHU rpyniibl (cBs3b . = O moJisipu30BaHa B CTOPOHY aTOMa KUCIIOPOJIA):

1. T'openne: 2CH3;CHO + 50, = 4CO;, + 4H,0

2. IlpucoenuHenue (10 IBOMHOM CBA3M KApOOHMIILHOM I'PYIIIIBI).

a) ['mnpuposanue (BoccranoBienue Bogopoom): HCHO + H, f—Nl::- CH3;0OH

0) 'mpparanusa-mprucoeIMHEHUE BOIBI.

3. Okucnenune: CH3CHO + Ag,O L 2Agl + CH3COOH (peaknus "cepedpsHOTO

3epKaja" - KaueCTBEHHasl PeaKI[us)

KapGoHoBbIe KHCJI0TBI — 3TO OpPraHUYECKUE COSTMHEHMS], KOTOPbIE XapaKTePU3YIOTCs
MPUCYTCTBUEM B UX MOJIeKyllax kKapOokcuiabHoi rpynnsl -COOH.

Kap6okcuabHas rpynna sBisercss QyHKIHOHAIBHOM IPYIION 3TOro Kjlacca COSIMHEHHN.
[Ipumepamu kKapOOHOBBIX KUCIOT MOTYT CITYXKHUTh:

O 0] 0]

BE—€ CH;—C CH—CH; —C
OH OH OH
Mypasviirias Yxcycnas Iponuonosas
KICAOM & KICAOM A KLLCOM @

YkeycHas kucjiora CH3COOH — xuIIKOCTh ¢ OCTPBIM pa3paKaroIIuM 3aMaxoM.
Temneparypa kunenus 118,5 rpagycos C, npu +16,6 rpagycax C 3acTbIBacT B
KPUCTAITMYECKYIO MAcCy, MOXO0XKYIO Ha JIE.

CMmemmBaeTcs ¢ BOJOU B JTHOOBIX COOTHOIICHUSX.

Iupoko mpuMeHseTcs Kak MpIpaBa K MUIIE U KOHCEPBHUPYIOIee CpeaAcTBO. B mpogaxke
BCTpeuaeTcs B Bue yKcycHo# accenuuu (80%) u ykcyca (9,3%).

HatypanbHblil WIIM BUHHBIN YKCYC — TPOIYKT, COJEPKAIINI YKCYCHYIO KUCTIOTY H
MOJTYYaIOUTUICS PU CKUCAaHUW BUHOTPAIHOTO BUHA.

Hcnonb3yeTcs Takke MpU CHHTE3€ MHOTUX OPraHUYECKHUX BEIIECTB U B KAU€CTBE PACTBOPHUTEIIS.
VYKCYCHYIO KHCIOTY TOJy4aloT IPEUMYILIECTBEHHO CUHTE30M U3 alleTH/IeHA — MPUCOCTUHEHUEM
K HEMY BO/JIbl U OKHCJIEHHEM 00pa3yoLerocsi yKCyCHOTO ajbJeruja.

MypaBbuHas (MeraHoBasi) kucjiora HCOOH — XUIKOCTb ¢ pe3KUM 3a1axoM U
teMneparypoit kunenus 100,8 °C, xopoio pacTBopuma B BOJE.

Hcnonb3yeTcst — B MeIUIMHE - MypaBbUHBIN criupT (1,25% cnupToBoii pacTBOp MypaBbUHON
KHCJIOTHI), B TYETIOBO/ICTBE, B OPraHUYECKOM CHHTE3€, ITPH MOJYyYEHUN pacCTBOPUTENIEH U
KOHCEpPBAaHTOB; B KAUE€CTBE CUIBHOTO BOCCTAHOBUTEIIS.

Crnoco0blI mosry4yeHust KapOOHOBBIX KMCJIOT

1. Oxucnenue anpaerugos: R-COH + [O] — R-COOH

2. Okucnenue cnmptoB: R-CH,-OH + 2[0] t,kat —» R-COOH + H20

3. I3 nuaHu0B (HUTPUIIOB) — CIIOCOO MO3BOJISIET HapaluBaTh yriepoanyto uens: CHz-Br + Na-
C=N — CH3-CN + NaBr
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BOl'[pOCLI JJISA 3aAKPeEIUVICHUS TCOPETHYECKOI0 MaTepraja K IPAKTUYECKOMY 3aHATHIO .

1.Kakue BelecTBa Ha3pIBatOTCS abACTUIAMU?

2.Kakue BemiecTBa Ha3bIBAIOTCS KapOOHOBBIMU KHCIOTAMU?
3.Kakue xumuveckrie CBOMCTBA XapaKTEPHBI IS allbJCTUIOB?
4.]1aTh XapaKTEepUCTUKY YKCYCHOM U MypaBbUHON KHCIIOTaM.
5.Ilepeuncants cocoObl MoJydyeHus: KapOOHOBBIX KUCIIOT.

3aganus 119 NPaAKTHYeCKOH padoThI:
3aganue Nel. CoctaBbTe ypaBHEHUS PEaKLMU JUId OCYIIECTBIICHUS CIIEIYIOIINX
IIpEBpAICHUM:
A) YKCycHBIH anbAerua—3TaHOoJI —3TUIEH—>alleTUIEH— YKCYCHBIN alIbJeTU/I.
b) Meran—mMeraHon—(opmaliberui—MeTaHOBask KUCIIOTA.

3apanune Ne2. Pemute 3amauy: B ueTbipex mpoOupkax HaXOIATCs CIASAYIOMINE BEIIECTRA!
MIPOTMTMOHOBAs KUCJIOTa, pacTBOP GopManpaeruia u mMeraHnos. [Ipu momornm kakux
KAQUYCCTBCHHBIX XUMHWYCCKUX peaKquI MOKHO OIIPEACINTE I3TU BeI]_[eCTBa?

HNHCcTpyKUMS 110 BHINOJTHEHHUIO PAKTHYECKO padoThI
1.[IpounTaiite KpaTKUii TEOPETUUECKUN MaTepUa IO TEME MPAKTUIECKON paboThI.

2.YCTHO OTBETHTE Ha BOITPOCHI JJId 3aKPCIIJICHUA TCOPETUICCKOIO0 MaT€prajia K IPaKTUUYCCKOMY

3aHATHIO.

3.BHUMaTensHO MpOYUTaAlTE YCIOBHUE 3aJaHUH.

4.0nupasich Ha 3HAHUE XUMUYECKUX CBOMCTB OPraHUYECKUX COCTMHEHHH, OCYIIECTBHUTE
MIPEBPALIEHUS 110 CXeMaM, YKa3bIBasl YCIIOBUS MTPOTEKAHUS PEAKIIHA.

5.0nupasics Ha 3HaHUS O KAYECTBEHHBIX PEAKIMSAX B OPraHUYECKON XUMUU, COCTaBbTE
YpaBHEHHUS peakiuii, ¢ MOMOIIbIO KOTOPBIX MOXKHO PACIIO3HATH NMPENI0KEHHbIE BEIIECTBA.
6.BrimosnHNTE 3a]aHUST HA YEPHOBHKE.

7.HpOBepBTe IIPaBHUJIIBHOCTH BBIIIOJIHEHUSA SaﬂaHHﬁ. CpaBHI/ITe BOITPOCHI K 3aJaHUsAM C OTBETaMHU.

Bce nu Bel manuin?

8.y6eI[I/IBI_HI/ICB, YTO 3aaaHus BBIINIOJTHEHBI IIPABUJIBHO HA YEPHOBUKE, aKKYPAaTHO CIIMIIUTE UX B

YHCTOBHUK.
YKka3aHnus o BLINOJHEHHUIO 3aJaHMI .

1. B3aganuu Nel HeoOXoauMo HamMcaTh YpaBHEHUS PEaKIIHil, 10 KOTOPHIM MOTYT
MPOTEKAaTh XUMHUYECKUE MPEBPALICHHS [0 TPEUIOKEHHBIM CXeMaM, YKa3aTh YCIOBUS
MPOTEKAHUS PEAKIIHH.

2. B 3amanuu Ne2 HE0OXOJMMO COCTaBUTh YPABHEHHMSI PEAKIIHiA, C TOMOIIBIO KOTOPHIX
MOYHO PacIlO3HATh MPEUIOKEHHBIC BEIICCTRA.

AJITOPUTM pelieHusi 3a1a4 M0 Paco3HABAHNIO OPraHUYeCKHUX BelleCTB.

Ipumep. B Tpex npobupkax 0e3 HaJmuCeH HaxX0ATCs CIIEIYIONINE BEIIeCTBa: 3TaHO,
MypaBbHHAsI KHCJIOTA, YKCYCHAsE KUCIOTA. [Ipy MOMOIIN KaKUX XMMHYECKHX METO0B MOYXHO
pa3IM4YKTh STH BElIeCcTBA?

Xoo pewienus:

Crouprt (3TaHOJT) MOXHO OTJIMYHUTH MO JACUCTBHUIO BEIIECTB HA MHIUKATOPBI. KHCIOTHI
JMCCOIMUPYIOT B BOJIC C TIOJYUYECHHUEM HOHA BOJIOPOJIa, KOTOPBIH OKpAIIUBACT WHAUKATOP
JIAKMYC B CHHUU IIBET, @ METHJIOPAHK B KPACHBII.

11



Pa3nuyute MypaBbHHYIO U YKCYCHYIO KHCIIOTY MOXKHO C IIOMOIIBIO PEAKIIUU «CEPEeOPSIHOTO
3epKaja», TaK Kak MypaBbUHAas KUCIIOTa IPOSBISIET HEKOTOPBIE CBOMCTBA aJIbJICTHIIOB
(ykcycnas — Her)- HCOOH + Ag,O — CO; + 2Ag + H,0

HOpﬂ)IOK BbBIINOJTHCHHUA 0TYCTA IO l'[paKTI/I‘{eCKOi/i paﬁoTe

1.B terpanu A BBINOJIHEHUS IPAKTUYECKUX paOOT HAMUIIUTE TEMY IPAKTHUECKON pabOThI:
«CBOJICTBA anbJEruioB U KapOOHOBBIX KHCIIOT.

2.Jlanee nomxHO OBITH 3arnaBue «3amanue Nel» U cocTaBiieHHE YpaBHEHUH peaklnuid, C

IIOMOIIIBIO KOTOPBIX MOYKHO OCYIICCTBUTL IPCBpAlICHUSA C YKaA3aHUCM YCJIOBI/H\/JI IMPOTCKAHUA
peaKuui.

2.3areMm - 3arnaBue «3aganne No2» M COCTaBlIEHHE YpaBHEHUI PEaKIHid, C TOMOMIIBIO KOTOPHIX
MOYKHO PacIiO3HATh NPEIOKCHHBIE BEIIECTRA.

Cnmcoxk pekoMeH/1yeMoii JIuTepaTyphbl:

1.T'abpuensu O.C. Xumus. 10 xknacc. M.: [poda, 2012.

2.I'abpuensu O.C., OctpoymoB WN.I'., Opranudeckasi XaMusl B TECTaX, 3aJa4axX U YIPaKHCHHSX,
10 k1. M.: ipoda, 2012..

Pazngea Nel Opranuveckast XuMust
Tema 1.10. YriieBonsl.

Ha3Banue npaktudeckoro 3anaTust Ne3: «CBoiicTBa yrieBo0B»

YuebHas nesib: chopMUPOBATH IIETOCTHOE IPEICTABICHUE O CBOMCTBAX OPraHUYECKHUX
COCJIMHEHMI- YIIIEBOIOB.

YyeOHunle 3agaun:

VYmeTs KJ'IaCCI/I(bI/IKaI_[I/IpOBaTI) YIJI€BOJAblI HA T'PYIIIIBI 110 UX CIIOCOOHOCTH Ir'uapoJIM30BaTbCA.
CI/ICTeMaTI/ISI/IpOBaTI) 3HaHHUSA 00 0COOECHHOCTAX CTPOCHHA HpeHCTaBHTGHCﬁ YIJI€BOJOB.

Oo0pa3oBarte/ibHbIE Pe3yJbTATHI:
CTyaeHT 10J1KeH
YMETh:
- AaHaJM3UPOBATh, CPABHUBATH, 0000IIATh, /IENATh BBIBOIBL.

- COCTaBJIATb YpPABHCHMUS peaKHHﬁ, XapaKTepe3yromune CBOIMCTBa YIJI€BOOOB;
3HATh.

— COCTaB U CTPOCHUC HpeﬂCTaBHTeHeﬁ KJ1acCa YriieBOJOB;
— XMMMYECKHE CBOMCTBA YrJIEBOJOB U CIOCOOBI HX MIOJIYYCHMUA.

33[{3‘[1/1 INPAKTHYECKOI0 3aHATHUSA

[ToBTOPUTE TEOPETHUECKUIT MaTepra Mo TeMe MPAKTUIECKON pabOTHI.
OTBeTuTH Ha BOIIPOCHI JUIsl 3aKPETIIEHUS] TEOPETUUECKOTO MaTepHaa.

Pemmth 3a1a4n, XapaKTepU3YIOIIUE CBOMCTBA U CIIOCOOBI MOJYYSHHS YTIICBOIOB.
OdopMuTh OTUET.

e N>
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O0ecnne4eHHOCTh 3AHATHA:

1.YueOnas nureparypa:
— Tabpuensn O.C., Xumus, 10 xkmace, M.: [Ipoda, 2012.
— Tabpuensu O.C., OctpoymoB W.I'., Opranndeckasi XuMusi B TeCTax, 3a7adax v
ynpaxHenusx, 10 k1. M.: Ipoda, 2012.

2.CripaBOYHBIN MaTepua:
- Ilepnomnyeckas cucrema anemenToB Jl.JM1.Menneneesa.

3. Texauueckue cpencTBa 00yqIeHus:
- KommeroTep, mpoeKTop, JIEKTPOHHBII HOCUTEIb.
-Terpanp 1ist npakTUyeckux padoT MO XUMUU.
-Pyuxka.

Kpatkuii TeopeTnyecKuii MaTepuaJ 10 TeMe IPAKTHYeCKOH padoThI:

YraeBoasbl - KUCIOPOJICOIEpKAIe OPraHUYeCKHEe BELIECTBA, B KOTOPHIX BOJAOPO U KHCIOPOJ
HaxoJATCs, KaK MPaBUJIO, B COOTHOMEHNHU 2:1 (KaK U B MOJIEKYJIE BOJIBI).

Oo6rmiast popmyna GonbirHCTBa yriieBo0B - CnN(H,O)m. Ho 3Toit 06mie# GopMysie oTBEUarOT U
HEKOTOPBIC IPYrUe COCNUHECHHUS, HE sIBisTtonuecs yrieBogamu, Hanpumep: C(H20) To ecth
HCHO wuu C2(H20); to ects CH3COOH.

B nuneitHbIX popmax MOJIEKyIT yIiIeBOI0B BCEria NPUCYTCTBYET KapOOHMIIbHAS Ipymmna (Kak
TaKoOBasl, WJIM B COCTABE aJIbJICTUAHON IPpymIbl). Y B TUHEHHON, M B IUKINYECKON opMax
MOJIEKYJI YTJIEBOJIOB IPUCYTCTBYIOT HECKOJIBKO THAPOKCHIBHBIX Tpymil. [loaTomy yriaeBoasl
OTHOCST K ABY(QYHKIIHOHAIbHBIM COEAUHEHUSM.

VYrneBopl IO UX CIIOCOOHOCTH THIPOIN30BATHCS JIENSITCS Ha TPU OCHOBHBIX PYIIIIbI:
MOHOCaxapubl, IUcaxapubl U nojaucaxapuasl. MoHOcaxapuabl (Halpumep, rIr0Ko3a) He
TUAPOJIU3YETCS, MOJIEKYIIbI IUCaXapuI0B (HallpUMep, caxapo3bl) THAPOIU3YIOTCS C
o0pa3oBaHHEM JIBYX MOJIEKYJI MOHOCAaXapHuI0B, a MOJIEKYJIbI ITOJIHCcCaXapuI0B (Hapumep,
KpaxMmaja) TUAPOJIU3YIOTCS ¢ 00pa30BaHHEM MHOKECTBA MOJIEKYJI MOHOCAXapHUa0

VYTreBoabl — pacupoCTPaHEHHBIN B MPUPO/IE KIIACC OPraHUYECKUX COeAMHEHUI. B pacTeHusx
YTJIEBOJIbI 0Opa3yroTCs B pe3ynbTaTe peakiuu ¢potocuHTe3a uz CO2 u H20:

Bonpocs! uIs1 3aKpenieHns TEOPEeTHYECKOr0 MATEPHAJIa K MPAKTHYEeCKOMY 3aHATHIO:

Kakue BemiecTBa Ha3bIBAIOT yriieBoam?

KakoBa ob6mas ¢hopmyna yrieBooB?

[Touemy riroK03a SBJISIETCS aJIbJACTHIOCITUPTOM?
Kakwue peakiinu OposkeHUS TIIFOKO3bI BAM W3BECTHBI?
Kakwue peakiinu cBOMCTBEHHBI KpaxMaiy H IeJUTron03e?

aogkrwnPE

3aganus 119 NPAKTHYECKOH padoThI:

3aganme Nel. Pemmire 3agauy: Ckosibko cepedpa oOpasyetcs npu BocctanoBieHHH 0,4 MOJIb
TJIFOKO3bI?

3aganueNe2. Pemmre 3amauy: CKOJIBKO IpaMMOB TTFOKO3bI OBLIIO MOABEPTHYTO OPOKEHUIO, €CITH
B pe3yabTaTe 00pa3oBagoCh 5 MOJIb STUIOBOTO CIIUpTa?

3aganue Ne3. Pemure 3amady: Kakoe KOIM4YecTBO KIETYATKU HEOOXOIUMO TSI TOTydeHus 25 T
3TUJIOBOTO cnupTa?
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I/IHCprKHI/Iﬂ 110 BBIITOJTHCHHU IO HpaKTI/I‘IeCKOﬁ paGOTLI

=

[IpounTaiiTe KpaTKuii TCOPETUIECKUN MaTepHall IO TEME PAKTUIECKOI pabOoThI.
2. YCTHO OTBETHTE Ha BOIIPOCHI JJIS 3aKPEIUICHUSI TEOPETUIECKOT0 MaTepuaia K
[IPAKTUYECKOMY 3aHSATHIO.

3. BHHMarenpbHO MIPOYHUTANTE YCIOBHE KXKIOM 3a1aun. UTo HY)KHO HalTH?
4. 3anuunTe KpaTKOe YCIOBHE 3a/layM.
5. Hcxons U3 TOT0, YTO M3BECTHO MO YCIOBHIO 33/1a41, TIONPOOYHTE ONpeenTh

HEU3BECTHBIE BEIIMYMUHEI.

6. PemmB 3agauy Ha 4YepHOBHUKE, CHOPMYIHPYITE OTBET. OTBET AOJDKEH OBITH TIOJTHBIM,
pPa3BEPHYTHIM.

7. TlpoBeprTe mpaBWIHHOCTH pelieHus 3a1a4u. CpaBHUTE BOIIPOCH K 33/1a4aM C OTBETaMHU.
Bce nu Bl nanum?

8. YOemuBImmch, 94TO 33/a4a pelieHa MPaBWILHO HA YePHOBHUKE, AKKYPATHO CITHIIUTE €€ B
yuctoBUK. He 3a0bIBaiiTe 3aMCHIBATh €MHUIIBI U3MEPECHUS BEITUYHH.

A.]'[I‘Op]/ITM peuaiceHus 3a1aumn

3amaua: Kaxoit 06beM yriekuciaoro raza oopasyercs B pe3yibTaTe moJHoTo okuciaeHus 0,5
MOJIb TJIFOKO3bI?

1.CocraBnsiem ypaBaenue peakuuu: CgH1206 + 60, — 6CO;2 + 6H,0

2. Tlo ypaBHEHHIO peakiuu U3 1MOJIb TIIIOKO3bI 00pa3yeTcst 6 MoJb yriiekucioro raza. OTcroaa
cnenyet, 9to u3 0,5 MOJIb TIIFOKO3bI 00pa3yeTcsi 3 MOJIb YIJIEKUCIIOTO Tas3a.

3. IlepeBouM KOJIMYECTBO BelIecTBa B 00beM, UCTONIBb3ys popmyny: V =n -Vm

3Has, yto VM = 22,4 1/MOnh BBIUKCISEM 00bEM yriekuciaoro rasza: V = 3 Moib - 22,4 1/MoJb =
67,2 1

OTBeT: B pe3yibTaTe MOJHOTO okucieHus 0,5 MoJb TIIFOKO3bI 00pa3yeTcst 67,2 1 yrIIEeKUCIOro
rasa.

Ilopsinok BHINOJHEHHUS 0TYETA MO MPAKTHYECKOH padoTe

1.B TeTpanu 1S BBITIOJHEHUS MPAKTHYECKUX PabOT HAMUIIUTE TEMY NMPAKTUUECKOU pabOTHI:
«YTeBoanl».

2.Jlanee nomxHO OBITH 3aryaBue «3aganne Nel» U pernieHue 3a1a4n 10 HaXOXKICHUI0 MacChl
cepebpa B pe3ysibTaTe peaKiuu OKUCICHUS TIIFOKO3bI.

2.3ateMm - 3arnaBue «3amanue No2» U pelieHne 3aauu 10 HaXOKJICHUI0 MacChl TJIFOKO3BI B
pe3ynbTaTe peakluuu OpoKEHHUS.

3. 3aTeM - 3arjiaBue <<3aHaHI/IC Ne3» n PEICHUEC 3a/la4U 110 HAXOKJACHHUIO KOJIHWYCCTBaA
BCIICCTBA KIICTHATKHU B PEIYIIbTATC PCAKIIUN I'MAPOJIN3A.

Cnucox peKOMeHIyeMoii TuTepaTyphl:

1.Tabpuensn O.C. Xumus. 10xmace. M.: Ipoda, 2012.

2.I'abpuensn O.C., OctpoymoB WN.I'., Opranudeckast XumMusi B TECTax, 3aJa4ax U yIpaXHEHUSIX,
10 xi1. M.: Ipocpa, 2012.
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Paznen Nel «Opranmyeckast XUMHUs
Tema 1.13 O6o001menre 3HaHii IO OPraHUIeCKON XUMUHU

Ha3zBanme npakTnueckoro 3aHaTusaNe4: «Pemnienne skcriepuMeHTaIbHBIX 33/1a4 110
OPraHU4EeCKOU XUMHUMN»

Yye6Has neiib: chOPMUPOBATH 1IETOCTHOE TIPEICTABICHUE O CBOWCTBAX PA3IMUYHBIX KIIACCOB
OpraHn4eCKux COCIII/IHCHI/Iﬁ C MOMOIIBIO PCHICHUA SKCIICPUMCHTAJIbHBIX 3a/1a4.

YueOHbIe 3a1a4n:

YMeTh CpaBHUBATh CBOWMCTBA IPEICTABUTEIECH PA3IMUYHBIX KJIACCOB OPraHUYECKUX
COCOUHCHU.

YMETh COCTaBIISITh YPABHEHUS XUMUYECKUX PEAKIIMI U BBICTPAUBATH YETKYIO
MOCJIETIOBATEIILHOCTD MTPU KAUECTBEHHOM aHAJIN3€ OPraHUnYECKUX BEIIECTB.

Oo0Opa3oBarte/ibHbIE Pe3yJIbTAThI:
CryneHT nomxeH
YMETb:
-aHAJIM3UPOBaTh, CPABHUBATH, 000011aTh, IEIATHh BHIBOIBI;
- IPUMEHSTH TEOPETUUCCKNE 3HAHUS Ha TIPAKTHKE.
3HATh:
-KJaccu(UKAIIo, XUMHUYECKHE CBOMCTBA M CITOCOOBI TIOJyYEHUSI OPraHNYECKUX BEIIECTB;
-Ka4yeCTBEHHBIC PEAKIIMU Ha PACTIO3HABAHUE OPTaHUYECKUX BEIIECTB;
-TIPU3HAKH, COMTPOBOXKIAIOIINE MTPOTCKAHNE XUMHUECKHX PEAKITHH.

3agaum IPAKTHYECKOI0 3aHATHS

1.IToBTOPHUTH TEOPETUUCCKUI MaTEPHAI 110 TEME MPAKTUIECKON pabOTHI.
2.0TBETUTH Ha BOTIPOCHI [ 3aKPEIICHUS TEOPETUYECKOTO MaTepHraia.
3.BbIMoNHUTE 337aHUs C UCHOJIb30BAaHUEM KAaue€CTBEHHBIX XUMUYECKUX PEAKIIHUIl.
4. BpINONMHUTH 3aJJaHHE C UCIOJIB30BAHUEM CBEACHUN O PU3NYECKUX CBOMCTBaX
OpraHMYECKUX BEIECTB.

5.0bopmMHTH OTYET.

Oo0ecne4eHHOCTh 3aHATHSA:

1.YueOnas nutepartypa:
— Tabpuensn O.C., Xumus, 10 xnace, M.: [Ipoda, 2012.

2.CripaBoYHBIN MaTepuat:
- [lepuomnueckas cucrema snementoB [[.M.Menzaeneesa.
- KauecTBeHHbIE peaklliyi Ha OpraHUYECKUE COETUHEHMS

3. TexHuueckue cpeicTBa 00y4eHus:
- KommnbroTep, IpoekTop, 37E€KTPOHHBIN HOCUTEI.
-Terpanp U1 MpakTUYECKUX paboT MO0 XUMHUH.
-Pyuxka.

Kparknii Teopernueckuii MaTepuaJ 1o TeMe NPaKTHYeCKOil padoThI:

OpFaHI/I‘{eCKI/IC COCAMHECHUA KJ'IaCCI/I(I)I/II_II/Ip}IIOT o ABYM OCHOBHBIM IIpHU3HAKaM: CTPOCHHIO

YJIICPOAHOI'0 CKEJICTA U (bYHKLII/IOHaJ'H:HBIM rpymnmam.
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[Io CTpOEHHWIO YIIEpOJHOTO CKelleTa pa3IUyYaloT alUKIMYecKHe, KapOOLUMKIMYECKHe |
TeTePOLUKINYECKIE COCTUHECHUSI.

Ayuxnuyeckue coeouneHuss — COEPKAT OTKPBITYIO LI AaTOMOB YTJIepo/ia.

Kapboyuxnuueckue coedunenus — conepKaT 3aMKHYTYIO II€Tlb YIJIEPOJHBIX AaTOMOB U
MOJIPA3/ICNAIOTCA Ha AJMIMKINYEeCKue W apomartuueckue. K anuyukiuueckum OTHOCSATCS BCe
KapOOIIMKIINYECKAE  COCNMHEHHS, KPOME  apOMAaTHYECKUX. ApomamuyecKkue COCAUHEHHUS
COJIepXkKaT IUKIIOTeKCAaTPUEHOBBIN (pparmeHT (O€H30JIbHOE SPO).

I'emepoyuknuueckue coeOuneHus - COIEPKAT UUKIBI, BKIIOYAIOIIAE Hapsay C aTOMaMu

yriaepojia OJJMH WIA HECKOJIBKO I'eTepOaToOMOB.
I[To mpupoe PyHKIIMOHAIBHBIX TPYIIIT OPraHUYECKUE COSTMHEHUS ICNAT Ha KIACChl.

Taﬁﬂuua. Ocnoenwle Knaccol op2anuuecKux COeOuHeHUlIl.

DyHKIMOHANbHAS rpynna Krnacc coenunennii Ob6mas popmyna
OTtcyTcTBYeT YrieBoaopo bt R-H
lamoren l"amoreHnpon3Bo THBIC R-Hal
-F, -Cl, -Br, -1 (—Hal)
I'mapokcunibHas CrupTsl 1 GEeHOIBI R-OH
-OH Ar-OH
AJNKOKCHIIBHAS [Tpocteie 3¢upsl R-OR
-OR
AMuHO AMUHBI RNH,, RoNH, R3N
-NH,, >NH, >N-
Hutpo Hutpocoennuenns RNO,
-NO,
KapGonunpHas AJbaeruasl 1 KETOHEI R o R
H,-f" - R -~ =0
Kapb6okcunphas KapOoHoBBIE KHCIOTHI O
R-CT
~OH
_o7©
C oH
ANKoKcUKapOOHWIbHAS Crnosxuble 3¢upsl O
E-CZ
OF.
_o7©
C= R
Kapb6okcamunas AMUabl e
RCiym
2
0 KapOOHOBBIX KHUCIIOT
O
~~1TH;

BOl'lpOCLI IJIA 3aKPEIVICHUS TCOPETUYECCKOI0 U CIIPaBOYHOI0 MaTepuaJja:

1. Kakue ¢pyHKIMOHATBHBIE TPYIIbI XapaKTEPHBI [T Pa3IMYHBIX KJIACCOB OPraHMYECKHX

COEIMHEHUIT?




2. Tlpu moMou KaKuX KaueCTBEHHBIX PEaKIUN MOKHO pa3indaTh OPraHUICCKHE
COEIUHEHUS?

3agaHus 119 NPpaKTHYeCKOi padoThl:

3aganueNel. C noMomb0 XapaKTepPHBIX PEAKIUi paclO3HANTE, B KAKOH U3 MPOOHPOK
HAXOJSATCS BOJHBIE PACTBOPBI:

a) 9TaHOJIA; YKCYCHOM KHCJIOTBI; TIOKO3BI; TIUIICPHHA.

0) dbenoua; 0) mmepuHa; B) GopManbIaeTHIA; T') TITFOKO3EI.

B) MAIIMHHOE MacJllo, OJIyYeHHOE U3 HE(PTH; caxapHbI CHPOI.

CocraBbpTe ypaBHEHHUS peaKIUil.

3aganueNe2. Pacnio3HaiiTe ¢ HOMOIIIBbIO OJTHOTO U TOTO K€ peakTUBa, B KAKOM U3 IPOOUPOK
Haxo44ATCda BOAHBIC PACTBOPLI:

a) (heHOINATA HATPUS; DTUIIATA HATPUS; areraTa HaTpUsl; KapOoHaTa HATPHSL.

0) MbLa; 0) OenKa; B) COJIBI.

CocraBbTe ypaBHEHHUS peaKiUil.

3aganuneNe3. Vnentudunumpyiite yKCyCHYIO, BAIEPHAHOBYIO M CTEAPUHOBYIO KHCIIOTEHI,
OCHOBBIBAsICh TOJIBKO Ha Pa3jIMuMy B UX (PU3MUECKUX CBOMCTBAX?

AJITOPUTM BBIIOJTHEHHUS IKCIIEPUMEHTAIbHON 321241

B gethipex mpobupkax 06e3 STHKETOK HaXOAATCS MypaBbUHAs, YKCYCHAsI M MaJbMUTHHOBAS
KHACIOTHL. Crons3ys pa3nuuust B QU3HYECKUX M XUMHUYCCKHX CBOWCTBAX, 00OHAPYKbTE KaXK YO
U3 MPEUTOKEHHBIX KaPOOHOBBIX KHCIIOT.

Pewenue
1. Obuapyxenne nanbMuTHHOBOM krcaoThl CH3—(CH,)14COOH.

B oTnmune oT ocTanbHBIX MIpCIJIOKCHHDBIX B BKCHCPHMCHTaHBHOﬁ 3aaa4e Kap6OHOBBIX KHCJIOT
MMaJIbMUTUHOBAA KHUCJIOTA IIPpU OOBIYHBIX YCIOBHUAX ABJIACTCA TBEPABIM BCIICCTBOM.

2. Ob6napyxenue MmypaBbuHOU kuciorsl HCOOH.

B oTinume oT ocTanbHBIX OJHOOCHOBHBIX MIPEIEIbHBIX KAPOOHOBBIX KUCIOT MypaBbHHAS
KHCIIOTA COJICPIKUT HE TOJIBKO KapOOKCHIIbHYIO, HO U allbJieruiHyto rpynny. [loatomy
MypaBbHUHAs KHCIIOTa Jerko okucnusercs ruapokcunom meau(1l). [pu okucnennn MmypaBbUHON
KHCITIOTBI CBEXXEMPUTOTOBIEHHBIN ruapokcu meau(1l) ceerno-romyboro mpera mpu ciadbom
HarpeBaHuu mpeBparaercs B ruapokcua Meau(l) skenroro nsera:

[Ipu nanbHeiimem HarpeBanuu cMecu runpokcun meau(l) npespamaercs B okeun menu(l), user
ocaJika CTAHOBHUTCS KPACHBIM.

3. O6napyxenue yrcycHol kuciiotel CH;COOH.

OcraBmasicst KapOOHOBasE KUCIIOTA SIBISIETCS YKCYCHOM. YKCYCHYIO KUCIIOTY MOYKHO
uAeHTUGUIMPOBATH N0 TeMieparypam kumenus (118,1 °C) u nnasnenus (16,6 °C).

HNHcTpyKnus 1o BHINOJTHEHHIO PAKTHYECKO# padoThI
1.ITpounTaiiTe KpaTKUii TEOPETUUECKUI MaTepUai O TeMe MPAKTUIECKOH pabOTHI.
2.YCTHO OTBETHTE Ha BOIPOCHI JUIs 3aKPEIICHUS] TEOPETHUECKOT0 MaTepraia K MPaKTHYECKOMY
3aHATUIO.
3.BHHMaTenpHO NpoYnTaiTe YCIOBHE KaXKA0TO 3a/1aHHS.
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4.BpInonHuTE 33JaHUs HA YEPHOBUKE.

5.I1poBepbTe NIPaBUILHOCTD BBINOJIHEHMS 3a/1aHUSI.

6.Y06equBIINCH, YTO 33aHUS BHIIIOJHEHBI MPABUJIBHO HAa YEPHOBUKE (B paboueii TeTpaan),
AKKypaTHO CIIMIIUTE UX B YUCTOBUK.

Yka3zaHnusi 110 BbINOJHEHHUIO 3aIaHUI:

1. Ilpu BemonHenuu 3aganust Nel HEOOXOAMMO C ITOMOIIBIO XapaKTEPHbIX peaKuil
pacrno3HaTh, B KAKOW U3 MPOOMPOK HAXOAATCS BOJHBIE PACTBOPHI Pa3IMUHBIX BEIIECTB U
COCTaBUTbh YPaBHEHUS PEAKIIMI.

2. lpu BeImoNHEHUH 3a1aHusT Ne2 HEOOXOIMMO PacHo3HATh C IMOMOUIBIO OJHOTO U TOTO JKe
peakTuBa, B Kakoi U3 IPOOHPOK HAXOASTCS BOJAHBIE PACTBOPHI PA3JIMYHBIX BELIECTB U
COCTAaBHUTbH YPaBHEHUS PEAKIIHII.

3. [Ipu BemonHeHnn 3agannus Ne3 He0OX0AMMO pa3No3HATH KAPOOHOBBIE KUCIIOTHI,
OCHOBBIBASICh TOJIBKO HA Pa3IMYMU B UX (PU3HUECKUX CBOMCTBAX.

IHopsinok BbINOJTHEHNS 0TYETA MO NPAKTHYeCKOl padore

1.B TeTpanu 11 BRIMOTHEHUS TPAKTUYECKUX PaOOT HAMUIIIUTE TEMY MPAKTHIECKON pabOTHI:
«Perienne SKCIEpUMEHTATBHBIX 331a4 TI0 OPTaHUIECKON XUMU

2.Jlanee nomkHO OBITH 3ariaBue «3aganue Nel» W BBHIOJTHEHHE 33JIJaHUS 110 PACTIO3HAHUIO
Pa3IMYHBIX BEIIECTB C MIOMOIIIBIO KAUECTBEHHBIX PEaKITHil.

3.3arem - 3arnaBue «3amanne No2y ¥ BBITIONHEHUE 331aHUS TI0 HICHTU(DUKAIUN PAa3InIHBIX
BEIIECTB C MOMOIIBIO OJHOTO U TOTO )K€ PEaKTHBaA.

4.3arem - 3arnaBue «3amanue Ne3y u BBITIOJIHEHUE 3a/IaHMS TI0 PACIO3HAHUIO KapOOHOBBIX
KHCJIOT, OCHOBBIBAsICh TOJIBKO HA Pa3IMuMU B UX (PU3MUECKUX CBOWCTBAX.

Cnucok peKoMeHyeMOi JTUTepaTyphbl:

INa6puensu O.C. Xumus. 10kmacce. M.: Jlpoda, 2012.

Paznea Ne2 «OO0masi u Heopranmyeckasi XUuMHsD)
Tema 2.1.1. «CoctaB, Ha3BaHUs, XapaKTEPHbIC CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
COEIMHEHUIT»

Ha3Banue npakTnueckoii padooTbl Ne 5: «Ilonyuenue, coOupaHue U pacrio3HaBaHUE ra30B U
U3Y4YECHUE UX CBOUCTBY

YueOHas uesib: chOpMUPOBATH 3aHUS O MONYYEHUH, COOMPAHHH, PACIIO3HABAHUE a30B U HX
CBOUCTBaX»

YyeOHuble 3a1a4u:
YMeTh onpeaensaTh Kilacchl XMMUYECKUX COeTMHEHUH.
YMeTh COCTaBISITh YPABHEHUS XUMHUECKUX PEAKIIHI U PacCTaBIsATh KOAPPUITUSHTHI.

OO0pa3zoBaTebHbIE Pe3y/IbTAaThI:
CryneHT nomkeH

YMCTh.
- IIPpU IMMOMOIIHU KaYCCTBCHHBIX peaKLII/Iﬁ pacmno3HaBaTb ra3006pasHLIe BCIICCTBA,
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- peuiaTh 3aaa4u 10 YPpaBHCHUAM XUMHUUYCCKUX peaKuHﬁ.

3HATh:

— COCTaB, XMMHYECKHE CBOMCTBA, CIIOCOOBI MOTYUSHHS ¥ 001aCTH IPUMECHEHUS
KUCJIOPO/JIa, YIIICKUCIIOro ra3a i aMMHaKa;

—  cnocoObl COOMpaHUS Ta30B.

33}13‘11/1 IPAKTHYECKOIro 3aHATHS

1.IToBTOPUTH TEOPETHUYECKHI MaTEpHaIl TI0 TEME MPAKTHUECKON PabOTHI.

2.0TBETHTH Ha BOIPOCHI JUIS 3aKPEIUICHUS] TEOPETUYECKOTO MaTepHara.

3.BeImonHATE 3aaHUsl HA CIOCOOBI MOJyYeHHsT M Paclio3HABAHHS Ia3000pa3HBIX BEIIECTB.
4.Pemiath 3ajjauy 0 HaxOXIEHUIO KOJMYECKTBA BELIECTBA U 00beMa rasa.

5.0bopMHTH OTHYET.

O0ecne4eHHOCTD 3AHATHA .

4. VYyeOHas nmuteparypa:
— Tabpuensu O.C., Xumus, 11xmnacc, M.: [Ipoda, 2012.

5. CnopaBouHbIN MaTepua:
- [lepnonuueckas cucrema snemenToB J[.M1.Menneneena.
- TabGnuia MOJIEKYISIPHBIX MAcC HEOPTraHUIECKUX BEIIECTB.

6. TexHuueckue cpeacTBa OOyUCHUS:
- KoMmmnbroTep, mpoeKTop, 31EKTPOHHBIA HOCUTEIb.
-Terpaap 1t mpakTUUYECKUX paboOT MO XUMUU
-Pyuka.

Kparkuii TeopeTHyecKuii MaTepUaJl 10 TeMe MPAKTHYeCKOH padoThI:

Kucaopon O;. Quzuueckue ceoticmea. Kucinopor caMmblii pacripoCTpaHEHHbBIA SJIEMEHT.
BbecuBetHblIi ra3, He UMEET 3amaxa, HEMHOTO TsDKelee BO3/1yXa, MaJlo paCTBOPUM B BOJIE.
Xumuueckue ceoticmea. Kucnopos crnoco6eH 00pa3oBbIBaTh OKCH/IBI CO BCEMU 3JIEMEHTAMH,
KpOMe renusi, HeOHa, aprona. Pearupyer HemocpeACTBEHHO C OOJIBIIMHCTBOM METAIIIIOB U
HemetaiioB. He pearupyer ¢ raorenamMmu. MHOTHE CI0XHBIE BELIECTBA TOPAT B

kucnopoae. [lonyuenue. B naboparopuu KUCIOPO NOTYYaIOT pPa3ioKEHUEM IIEpMaHTraHaTa
KaJusl WIK MIePOKCH/Ia BOJIOPOA.

CobuparoT KUCIOPOI B COCYIl METOJIOM BBITECHEHHS BO3AyXa, TaK KaKk OH HEMHOT'O TshKelee
BO3]lyXa, UJIM METOJIOM BBITECHEHHUS BOJbI, TAK KaK OH B HEW Majo pacTBOPUM.

Pacrio3naTh KUCIOPO MOXKHO TIO BCTIBIXMBAHHIO BHECEHHOH B MPOOUPKY C ATUM Ta3oM TIEIoUIei
Iy4UHKH. [Ipumenenue. JIns OIydeHUs CEPHON U a30THOM KUCIIOT, B JOMEHHOM IIPOIIECCE, B
LIBETHOW METAJUTYpPTrUH, B OPTAaHUUECKOM CHHTE3€. B cMecH ¢ aleTuiaeHoM UCTIOIb3yeTcsl s
CBApKU U PE3KU METAIIOB.

Yraekuciaslii raz CO;. Qusuyeckue ceoticmea — OECIBETHBIN, HETOPIOUMIA Ta3, TsDKEIEe
BO3/1yXa, B BOJIE pACTBOPSETCS HE3HAUUTEIHHO. B TBEPIOM COCTOSAHMM JIETKO MOTYyYaETCs MYTEM
ucnapenus xkuakoi CO», Haxonasmencs noa gasienreM. Teépaas CO2 Ha3bIBaeTCA CyXUM
JIBJIOM. Xumuueckue céoticmeda. VIMeeT Bce CBOMCTBA KHCIOTHOTO OKCHJA, T. €.
B3aMMOJICIICTBYET C OCHOBHBIMU OKCHJIaMU, II€JI04aMH, Bo1oi. C aMMHaKoM MOJT JaBJICHUEM
oOpa3zyercs kapOaMuJl WIIM MOYEBHHA, TIPU BEICOKON TeMIIepaType MOXKET ObITh BOCCTAHOBIIEH
HEKOTOPHIMH METaJIaMU (KaJIuM, MarHueM, IIHHKoM) .Jlonyuenue. B mabopatopuu okcu
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yIIIepo/ia MOJIy4YatoT IeHCTBUEM COJISIHOM KucioThl Ha Mpamop:CaCO3 + 2HCI = CaCl, + H,0 +
COa1.

CoOuparoT yrieKucIblii ra3 B COCyJ METOJIOM BBITECHEHHS BO3/yXa, TaK KaK OKCHJ yriiepoja
noutu B 1,5 paza Tsoxenee ero. [lpumenenue - 1151 U3TOTOBJIEHUS UCKYCCTBEHHBIX MUHEPAIbHBIX
BOJ U APYTIUX HIUITYYHUX HAIUTKOB, JJId IIPOU3BOACTBA COAbl, MOUCBUHBI, TYHICHUSA IIOKAPOB U
IMOJIYYCHHEC «CYXOTO JibAa», I OXJIAXKIACHUA U XPAHCHUA NPOAYKTOB ITUTAHHUA.

AmMmuak NHs. @usuueckue ceoticmeéa — OECIIBETHBIN Ta3 ¢ XapaKTEPHBIM PE3KUM 3aI1axoM,
IIOYTH B JIBa pa3a Jerye Bo3/1yXa, OUeHb XOPOIIO pacTBOPSETCS B BojE. Xumuueckue ceoticmaa.
AMMmak O6JIaIIaCT TOJIBKO BOCCTaHOBHUTCIIbHBIMHU CBOI\/JICTBaMI/I, TaK KaK CTCIICHb OKUCICHU
a30Ta B aMMMaKe HauMeHblIas. B uucToM Kuciaopoie cropaer Ao a3oTa U BOJbI,
BOCCTaHaBJIMBAET HEKOTOPbIE METAIIJIBI U3 OKCUAOB, JHEPIUYHO pearupyer ¢ KUCI0TaMu C
oOpa3oBaHueM cosieid amMonusl. [lonyyenue. B nabopaTopun aMMHaK MoIyqaroT
BSaHMOﬂeﬁCTBHeM HleJIOqefI C COJISIMH aMMOHHUSI. AMMHUAK Jierye BO31yXa, IOTOMY €T0
coOuparoT METOJI0M BBITECHEHUS BO3/yXa B IEPEBEPHYTHIN BepX AHOM cocyl. PacrnosHars
aMMUaK MO’KHO: 110 3a1axy, 10 U3MEHEHHIO OKPACcKH BJIaKHOM JTJAKMYCOBOM OyMaKKH (¢
KpacHOTO IIBeTa Ha CUHUM ). [IpumereHnue - Ha MPOU3BOJICTBO a30THOM KUCIIOTHI, YI0OpEeHHUIA,
B3PbIBUATHIX BEUICCTB. )KI/II[KI/II\/'I aAaMMHaK UCIOJB3YETCA B XOJIOAHUJIbHBIX YCTAHOBKAX U B
MEOUIIMHE 1101 HA3BaHUEM HaIHaTBIpHBIﬁ CITUPT.

BOHpOCbl JJISA 3aKPpenJIeHUsI TEOPETUYECKOI0o MaTepraJja K NPAKTUYECKOMY 3aHATHIO .

1.Kakune ¢pu3ndeckne 1 XUMHUYECKHE CBOWCTBA XapaKTEPHBI Ui Ta3000pa3HbBIX COCAMHEHHH?
2.IlepeuncnuTh CIOCOOBI MOTyYEHHST W OOJIACTH TPUMEHEHHs KUCIIOPO/Ia, YIIIEKUCIIOTO ra3a u
aMMHuakKa.

3.Kakue cymecTByoT crocoObl 115t cOopa ra3000pa3HBIX BEUIECTB (KUCIOPO/Ia, YIIIEKHCIOTO
rasza, aMMuaka)?

4. TIpuBecTH Ka4eCTBEHHYIO PEaKIMIO ISl pacrio3HaBaHUS aMMHAaKa.

3amaHus ISl NPAKTHYECKOH PadoThI:

3ananmne Nel. CocraBbTe ypaBHEHUS peaklUid (B MOJICKYJISIPHOM, TTOJTHOM U COKpaIleHHOM
MOHHOM BHU/IE) MOJIyYEHUs YIIIEKUCIIOTO ra3a IeHCTBUEM COJITHOM KUCIOTHI Ha Mpamop. Jlath
XapaKTEePUCTUKY PEAKIIH.

3aganme Ne2. CoctaBbTe ypaBHEHHUS pPeakiuil (B MOJIEKY/ISAPHOM, ITOJHOM U COKPAILICHHOM
HOHHOM BH/IC) MOJy4YeHUs aMmMuaka jaeiicrBuem pactBopamu NH4Cl na NaOH. [lats
XapaKTEePUCTUKY PEaKIIH.

3apanme Ne3. CocTaBbTe ypaBHEHUS PEAKUUM MOTYYEHUS KHCIOPOJIa Pa3IoKeHUEM
MepMaHraHaTa Kajius U IepoKcua Bogopoaa. Jlath XapakTepUCTUKY PEAKIIHSIM.

3aganue Ned. Pemure 3agauy: Paccunraiite konmuecTBo U 00beM Kucioposa (IpH H.Y.),
coOpannblit ipu paznoxenun 108,5 r HgO.

HNHcTpyKnus 10 BHINOJTHEHHIO PAKTHYECKOH padoThI

1.ITpounTaiiTe KpaTKuii TEOPETUUECKUI MaTEpPHA [0 TeMe MPAKTHYECKONW PabOTHI.

2.YCTHO OTBEThTE Ha BOIPOCHI JUIs 3aKPEIICHHUs] TEOPETUYECKOT0 MaTepruana K IMPaKTUYECKOMY
3aHATUIO.

3.BHUMaTenpHO NpoUYnTaiiTe YCIOBHE KaXKIOTO 3a/1aHUs.

4. BpINoJIHUTE 3a/1aHKsI HA YEPHOBUKE.

5.IIpoBepbTe MPaBUIILHOCTH BBINOJHEHUS 3aJaHUS.

6.Y06eaMBIINCH, YTO 33J]aHUE BBHITIOJHEHO IPAaBHJILHO HA YEpPHOBHKE (B paboueil TeTpaan),
AKKypaTHO CITUIIUTE €€ B YNCTOBHUK.
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Yka3zaHusi 110 BbIIOJTHEHHUIO 3aJaHUM

1. ITpu BemonHenun 3aganuii Nel, No2 u Ne3 HeoOX0aMMO HAMMCATh Peakuu (B
MOJICKYJISIPHOM, IIOJIHOM M COKpPAallICHHOM MOHHOM BI/IILG) MOoJIy4CHUA Fa3006pa3HBIX BCIIIECTB -
YIJIEKUCIIOTO ra3a, aMMHaKka U Kuciaopoa. Jlath XapaKTepUCTUKY PEAKLIUSM.

2.ITpu Bemonnennn 3agaaus Ne4 HeoO0X0aUMO:

A)

paccuuTaTh KOJIMYCCTBO BCUICCTBA OKCHUAA PTYTH,

B) paccunTaTh KOMMYECTBO BEUIECTBA KUCIOPO/Ia, HCIIOJIF30BAB YPAaBHEHHE XUMUYECKON
peaKIMy Pas3yIoKEHUs] OKCUIA PTYTH;
B) paccuutarh 06beM KHcIOpOIA.

Ilopsinok BbINOJTHEHNS OTYETA MO MPAKTHYeCKOH padoTe

1.B terpanu As BBINOJIHEHUS MPAKTUYECKUX paOOT HAMUIIUTE TEMY MPAKTHUECKON pabOThI:
«ITonyyenue, coOupanue, pacro3HaBaHUE ra30B U U3YUYECHUE UX CBOMCTB

2.Jlanee nomxHO OBITh 3arnaBue «3amanue Nel» U HamMcaHWe ypaBHEHUS PEAKIIMH 110
MOJIyYEHUIO YIIIEKUCIIOro ra3a AeWCTBUEM COJIIHOM KUCIIOTBI HA MpaMop.

3.3arem - 3arnaBue «3aganne No2y U HalMCaHWE YPAaBHEHUST PEAKIMH IO TTOJYYSHHIO aMMHUaKa
B pe3yibrate B3aumoseiricteust pactBopoB NH4Cl u NaOH.

4 3arem - 3arnaBue «3amanue Ne3y 1 HalmMCaHWE YpaBHEHUS PEAKIIMH 110 TTOJTYISHHIO KUCITIOPOIa
pa3ioKeHueM MepMaHTraHarta Kajius U MepoKCcHaa BOAOPOa.

5.3arem - 3arnaBue «3aganue Nedy, pemeHne 3a/a4u U OTBET.

w

Cnucok peKoMeHyeMOi JTUTepaTyphbl:

AxwmetoB H.C. O0mast u Heopranudeckas xumus. M.: Beicmas mkosa, 2012.
lNa6puensu O.C. Xumus. 11xmacc. M.: JIpoda, 2012.

Bapnamosa T.M., KpakoBaA.U. O6mast u Heopranudeckas xumusi. ba3oBblii kypc. M.:
Ponsd, 2012.

Pasznea Ne2 «O0masi 1 HeopraHmyecKasi XUMM s

Tema 2.1.3. ((COCTaB, Ha3BaHU, XapaKTCPHBIC CBOMCTBA OCHOBHBIX KJIACCOB HCOPIraHUYICCKUX

COEIUHEHNN »

Ha3panue npaktuyeckoii padorbl Ne6: «CpaBHUTENIbHBIE CBOWCTBA OPraHUUECKUX U
HEOPraHMYECKUX COCIMHECHUID)

YueoHan neJb: C(I)OpMI/IpOBaTL YMCHHEC BBIABJIATH CXOAHBIC U PA3JIMYHBIC CBOMCTBaA
MCXKAY OpPraHUYCCKUMHU U HCOPraHUYICCKUMU COCIUHCHUAMU,; COCTABJISITH YPABHCHUS
XUMHUYCCKUX peaKI.IHfI, JIOKa3bIBAIOIIIME UX CBOMCTRA.

YueOHble 3a1aun:
YMeTh COMOCTaBIATh XMMHUYECKHE CBOMCTBA OPraHUYECKUX M HEOPraHUYECKIX
COCJIMHEHMH.
YMeTh COCTaBIATh YpaBHEHHS] XUMHUYECKHX PEAKIMA U pPacCTaBIsATh KOAPPUIIUSHTHI.

OO0pa3zoBareiibHbIC Pe3yJIbTAaThI:

CryneHT nomkeH

YMCTh.
- JieNIaTh BBIBOJBI O CBOMCTBAaX XMMHUYECKUX BEILIECTB B 3aBUCHUMOCTH OT MX CTpPOCHMU,
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COCTABJIATh YPABHEHUS PEAKIIMA.

3HATh:
- CTPOCHHUC BCIICCTB PA3JIMUHBIX KJIACCOB OPTaHUYCCKUX U HEOPTaHNYCCKUX COCIII/IHGHI/II;'I;
- Ka4CCTBCHHBLIC PCAKINH, OMPCACIIAONNEC KIIACC XUMNYCCKHUX COGI[HHGHI/Iﬁ.

33}13‘11/1 IPAKTHYECKOIro 3aHATHS

1.IToBTOpUTH TEOPETUYECKHIA MAaTEPHAI TI0 TEME MPAKTHUECKON PabOTHI.
2.0TBETHUTH Ha BOIPOCHI JUTS 3aKPETUICHHS TEOPETUYECKOTO MaTepHara.
3.BeImonHuTE 3a/1aHKeE.

4.0popMUTH OTYET.

O0ecnne4eHHOCTh 3AHATHA:

1.YyeOnas nutepatypa:
— Tabpuensn O.C., Xumus, 11xmnacc, M.: poda, 2012.
— Paszgarounsblil MaTepual 1o KjaaccaM HEOPTraHWYECKON XUMUH.

2.CripaBo4HBIN MaTepua:
- OnopHbIE KOHCTIEKTHI IO HEOPTAaHUYECKOW XUMHH.
- TaGnuma pacTBOPUMOCTH BEIIECTB.

3.Texunueckue cpeacTBa 0OydeHHUS:

- KoMmnbroTep, mpoeKTop, ANEKTPOHHBIA HOCUTEIb.
- Terpanp U1 MpakTUYECKUX pabOT MO XUMUU

- Kanbkynsrop.

- Pyuka.

KparTkuii TeopeTHyecKMii MaTepHAaJI 10 TeMe MPAKTHYEeCKOH padoThI:

Okcuobl - CIIOKHBIE BEIIECTB, @ COCTOAIINE U3 JIBYX 3JIEMEHTOB, OJIHUM U3 KOTOPBIX
SIBIISIETCS] KHCIIOPO/I.

Kucnomul — cnoxHbIe BEIECTBA, COCTOSIIUE U3 aTOMOB BOIOPO/JIa (CIIOCOOHBIE 3aMeIaThCs
MeTaJlJIaM1) U KUCIOTHBIX OCTAaTKOB.

Ocnosanus — CIOXKHbBIE BELECTBA, COCTOSAIINE U3 aTOMa MeTaJlla U OJJHOM MJIM HECKOJIbKUX
THPOKCOTPYIIIL

Conu — CIOXHBIE BEIIECTBA, COCTOSAIINE M3 aTOMa MeTajlla U KUCIOTHOTO OCTaTKa.
Kapb6onosvle kuciomer — pOU3BOHBIE YTICBOAOPOIOB, COAEPKAIIUE KAPOOKCHIILHBIC
rpynnsl -COOH

AMmuHbl — COeAMHEHMs], KOTOPbIE pacCMaTPUBAIOT KaK MPOU3BOIHBIE aMMHAaKa, B KOTOPOM
aTOMBI BOJIOPO/1a 3aMEIEHBI Ha YIIIEBOIOPOIHBIE PAIUKAIIBI.

AmuHokuciomel — BEeIECTBA coJieprKalue 1B (YyHKINOHATIbHbBIE IPYIIIbI, COSJUHEHHBIE C
YTJIEBOJOPOAHBIM pasiuKaioM, - amuHorpynny -NH, u kap6okcunsHyto rpynny -COOH

Ocnosnble ceoticmea KUCIom:

- KHUCJIOTa + METAJII = COJIb + BOJAOPOX
-KHCJI0Ta + OCHOBHOM OKCHJ = COJIb + BOJa
-KHMCJI0Ta +OCHOBAHHUE = COJIb + BOJa
-KHCJI0Ta +COJIb = COJIb + KHCJIOTa

OcHosHble c80UCMBA OCHOBAHUIL:
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- OCHOBAHME + KHCJIOTa = COJIb + BOJa
-OCHOBaHHE + COJIb = COJIb + OCHOBAHUE
- HepacTBopuMoe ocHoBaHue (t) = okcup + Boja

AmgpomepHuvle coedurenusi — BEUECTBA, KOTOPHIE MOTYT MPOSIBIISITH OCHOBHBIE M KHCIIOTHBIE
CBOMCTBA.

BOHpOCbI JJISA 3aKPeIVICHUS TEOPETHYECKOro MaTepuaJjia K NPaAKTHYECKOMY 3aHATHIO .

1. Byem oTimymre HEOPraHMYECKUX COCTUHEHUS OT OPraHUYECKUX?

2.IlpuBecty KiacCU(PUKANNIO XUMUYECKUX COSTUHEHH.

3. Uto siBIsieTCs OCHOBaHMEM JUTS KJIACCH(DUKAIIMU BENIECTB Ha KMCIOTHI, OCHOBAHUS U
amdoTepHbie coeMHEHUs?

1

2.

3aganus 119 NPaAKTHYECKOH padoThI:

3aganue Nel. Bpimummre U3 NpeasiosKeHHBIX COSUHEHUH (OPMYIIbI BEIIECTB,
OTHOCHIMECS K KUCaoTaM M maiite uM HasBaHus. CoHsOH, H,SO,4, CaCO3, H-COOH,
KOH, HCI, P,0s, NH,-CH,-COOH, HNO3, CH3Cl, CH3-COOH, CuSO,.

3aganue Ne2. CocTaBbTe CTYNEHYATYIO CXEMY AUCCOLUAUN OpTO(OCHOPHOM KHCIOTHI.

3aganme Ne3. CoctaBbTe ypaBHEHHS PEaKIMii, XapaKTE€PHbIC [UI KHUCIOT (Ha MpuMepe
HEOPraHUYeCKON 1 OPraHuIeCKOM KHCIIOT).

3apanue Ne4. BeimuimuTe U3 MpeayIOKEHHBIX COCTUHEHUH (DOPMYIIBI BEIECTB,

OTHOCSIIIIMECS K OCHOBAHUSAM | TIPOSIBIISIONINE OCHOBHBIE CBOMCTBA, Ha3oBUTE nX: KNOs,
KOH, CO,, C;Hs, CH3-NH,, H3PO4, ZNn(OH),, CH3-OH, CgHs-NH,, FeCls.

3apanneNeS. CocTtaBbTe YpaBHEHUS PEaKIIMi, XapaKTEepHBIC 11 OCHOBAaHHH (Ha MpuUMepe
HEOPraHU4YeCKOro M OPraHMYECKOTO COCAMHCHHUH).

HNHCTpYyKUMS 110 BHINOJHEHUIO IPAKTHYECKOH padoThI

1. TIpouwutaiiTe KpaTKHil TEOPETUUECKHUI MaTepUall MO0 TeMe MPAKTHUECKOH pabOTHhI.
YCTHO OTBETHTE Ha BOMPOCHI AJIsl 3aKPEIUICHUS TEOPETUUECKOI0 MaTepuana K
MIPAKTUYECKOMY 3aHSITHIO.

BHuMartenpHO MpoYHTaiiTe YCIOBHE KAXKIOTO 3a/aHusl.

BrinonnuTe 3aaHus, OMUPAsCh HA OMOPHBIE KOHCIEKTHI, HA YEPHOBHKE.
[IpoBeppTe NPaBUIBLHOCTH BHIMOJIHEHHOTO 33JJaHUs U CIIMIINTE B YUCTOBUK.
Crenaiite BbIBOJ O 3aBUCUMOCTH XMMHMUYECKHX CBOWCTB BEIIECTB OT UX CTPOCHHUS.

N

ok w®

YkaszaHud 110 pelieHnI0 3aJaHHN:

. B 3amanmsax Nel u Ne 4 BpiOepute GopMynbl KUCIOT U OCHOBaHMM, ONTUPAsCh HA

COOTBETCTBYIOLIUE ONPEACICHHU.

IIpu BeInosIHEHUY 3a1aHN Ne2 MCHOIB3YITE OCHOBHBIE MOJIOXKEHHS TEOPUN
EKTPOJIUTUYECKON TUCCOLUALINY.

B 3apanusax Ne3 u Ne5 ucrnonb3ys omnopHble KOHCIIEKThI, COCTaBbTE YPaBHEHUS PEaKLIUH,
XapaKTepHbIE IJI KMUCIOT U OCHOBAaHUM.
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4. Tlpu cocTaBieHUM ypaBHEHHI pEakIMii B HOHHOM BUJIE ([UIsl pEaKlUii HOHHOTO OOMEHA),
OILICHOYHBIN OAJIJT MTOBBIIIACTCS.

HOpﬂ)IOK BbIINOJTHCHHUA 0TYCTA IO l'[paKTI/I‘{eCKOi/i pa60Te

1. B TeTpaau ass BBINOJTHEHUS IPAKTUYECKUX PA0OT HAMTUIIUTE TEMY MPAKTHUECKOH padoThI:
«CpaBHUTEIBHBIE CBOMCTBA OPTraHUYECKIX M HEOPTaHUIECKUX COCTUHEHHUI.

2.lanee nomkHO OBITH 3ariaBue «3ananue Nel» W BIOJIHEHHE 3aJaHUs 110 BEIOOPY U3
MPEUI0KEHHOTO CIHCKA COeTUHEHNH (OpPMyT KHCIIOT.

3.3atem - 3arnaBue «3aganue Ne2» U BBIIIOJIHEHUE 3aJJaHUsI 110 COCTaBJICHUIO CTYIEHYaou
CXEMBI JTUCCOIHAIMU OPTOPOCPOPHOI KUCIOTHI.

4.3atem- 3arnaBue «3ananue Ne3» U cocTaBiI€HHE ypaBHEHHH peakluid, XapaKTepHBIX JJIs
KHCJIOT.

5. 3areMm- 3arnaBue «3aganue Ned» u BbIOOpP U3 MPEATIOKEHHOTO CUCKa (POPMYIT BEIIECTB,
OTHOCSIITUXCS] K OCHOBAHUSIM U TIPOSIBIISIONINX OCHOBHBIE CBOMCTBA.

6. 3atem- 3arnaBue «3aganue NeS» UM cocCTaBlieHHWE YpaBHEHUM peakivil, XapaKTEpHbIX JUIs
OCHOBaHUM.

Cnucox pekoMeHaAyeMol JINTepaTypbl:

1. Axwmeros H.C. O6mas u Heopranndeckast xumus. M.: Beicias mkomna, 2012.

2. Tabpuemnsn O.C. Xumus. 11xmacc. M.: [Ipoda, 2012.

3. Bapnamona T.M., KpakoBaA.l. O6mas u Heopranuueckast xumusi. ba3oBblii kypc. M.:
Ponsd, 2012.

Paznea Ne2 «O0mas u Heopranmyeckasi XuMHMsD).
Tema 2.5.3. T'maponus coneit

Ha3panue npakTnuyeckoii padorbl Ne7: Pemenue 3amad no teme «I uapoms»

YyeOHas umejib: chopMUPOBATDH IOHATHE O THAPOJIM3E COJIEH, KaK PEaKIiii MOHHOro 0OMeHa,
pPaccMOTpEeTh ero Mexanu3M ¢ TOo4kH 3peHus TO/l, 0000muTe 1 yriayOuTs 3HaHHUS 00 00paTUMBIX
XUMHUYECKUX PEAKITHSIX.

YyeOHuble 3a1a4n:
HayuuThcsi cpaBHHUBAaTh COCTAaB U CBOICTBA COJICH.
[IporHO3MpOBaTh pEaKIMIO CPEIbl PACTBOPA COJIM Ha OCHOBE aHaIM3a e€ COCcTaBa.

OO0pa3zoBaTebHBIC Pe3y/IbTATHI:
CryneHT nomxeH
YMETB:
- COCTaBJIATh MIOHHBIE U MOJIEKYJISIPHbIE YPaBHEHMSI THIPOJIN3a COJIEH;
- CTPOUTH AHAJIOTUIO M CAMOCTOSITENIBHO JIENIaTh BHIBOJIBL.

3HATh.

- AJITOPUTM HallMCaHUA ypaBHCHI/Iﬁ ruapoJinsa.
- [NPAKTHYCCKOC IMPUMCHCHUC I'MApPO0Ji3a B IPUPOJAC U JKU3HU YCJIIOBCKA.
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33}13‘11/[ IPAKTUHYECKOIr0o 3aHATHUS .

1. TloBTOpPUTH TEOPETHUYECKHI MaTepHall IO TEME MPAKTHUECKOU pabOTHI.
2. OTBeTUTH Ha BOIIPOCHI IS 3aKPEIJICHUSI TEOPETUIECKOTO MaTepHaa.
3. BbImosHUTH 3a1aHKE.

4. OdopMHTB OTYET.

O0ecnne4eHHOCTh 3AHATHA:

1. VYueOnas nuteparypa:
- T'abpuensa O.C., Xumus 11 knace, M.: Ipoda, 2012.

2. CnpaBouHBI MartepHa.
-OnopHble KOHCTIEKTHI IO OOIIEN 1 HEOPraHUYECKON XUMUU.

3. Texnuyeckue cpeacTBa oOydeHHS:
- Komnerorep, IpoeKkTop, 3JIEKTPOHHBIM HOCUTENb.
- Terpanp u1g mpakTHYECKUX pabOT MO XUMUH.
- Pyuxka.

Kpatkuii TeopeTnyeckuii MaTepuaJl o TeMe NpaKTHYeCKoil padoThbl:

I'maposaus — oOMEeHHOE B3aUMOJICHICTBHE MOHOB PACTBOPEHHOW COJIM C BOJOW ¢ 0Opa3oBaHUEM
c1aboro 3IEKTPOJIUTA.
['unponuzy moaBepraroTcsi coyid 00pa30BaHHbIE CUIILHBIM OCHOBAHHEM U CITA00N KUCIOTOW WU
cosin 0Opa3zoBaHHbIE C1a0bIM OCHOBAHUEM U CHUJIBHOW KHCIIOTOM, a TaKXkKe CJIadbIMU OCHOBAaHUEM
U KHCIJIOTOM.
Conu 06pa3oBaHHbIE CHJIBHBIM OCHOBAaHUEM M CHJIbHOM KHCJIOTOM TUAPOJIN3Y HE MOJBEPraroTcs
Tak KaK B pactBope nospisiorcss OH™ m H' xoTopsle 06pasyror Boxy.
CunbHble OCHOBaHHUS (LIEJIOYM) — OCHOBAaHUS pAcTBOpUMBbIE B BoAe (KpoMe THUIpOKCHIA
aMMOHHUSA ).
CnaOble OCHOBaHMS — OCHOBAHHUS HEPACTBOPUMBIE UIIM MAJIOPACTBOPUMBIE B BOJIE.
CunbHbIE KUCTIOTHI — CEpHAasi, COJISiHAs, a30THAS U JIp.
CnaOble KUCIOTHI — CEpHUCTAS, YTOJIbHASI, KPEMHUEBAs!, YKCYCHAsI U JIp.
Ecnu paccmarpuBaTh COJb Kak MPOAYKT HEUTpanu3alMd OCHOBAaHHUS KHUCIOTOH, TO MOKHO
pa3aeNnuTh COJIM Ha YEeThbIpe TPYIIbL, Ui KaKI0M M3 KOTOPBIX THIPOIN3 OyAeT MpOoTeKaTh Mo-
CBOEMY.
1. Conu, o0pa3oBaHHBIE CHJIbHBIM OCHOBAaHHEM M CIa0O0M KHCIOTOW NpU THUIPOIH3E
00pa3yroT OCHOBaHHE U KUCIYIO COJIb:
Na,CO3; + HOH = NaOH + NaHCO3
2Na"+ COs* + HOH = Na" + OH + Na* HCOs5"
COs* + HOH = OH + HCO3’
lunpokcuna-uon, oOpa3ylIIUicS TpU TUAPOJIU3E ONpeAeNseT MIEJIOYHYI0 Cpeny
pacTtBopa.
2. Conm, obOpa3oBaHHBIE _ CIaObIM OCHOBAHMEM W CHJIbHOW KHCJIOTOW MPH THUAPOJIN3E
00pa3yroT KUCIOTY U OCHOBHYIO COJIb COJIb:
ZnCl, + HOH = ZnOHCI + HCL
Zn?* + 2CI'+ HOH = ZnOH* + CI'+ H" + CL°
Zn** + HOH = ZnOH"* + H*
Nown Bosopona, oOpa3yromuiicss mpyu TUAPOIIU3E OMPEAETSeT KUCIYIO Cpeay pacTBopa.
3. Comm, oOpa3oBaHHBIE _ CIaObIM OCHOBaHHMEM M CIa0OW KHCIOTOW MpU TUAPOIIU3E
00pa3yroT KUCIOTY U OCHOBAHUE:
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CH3;COONH, + HOH = CH3;COOH + NH,OH
CH3COO™ + NH," + HOH = CH3COOH + NH,OH
4. Conb, 00pa3oBaHHas CUIbHBIM OCHOBAHUEM U_CHUIBHON KUCIIOTOM
(KBr, NaCl, NaNO3), ruaponusy noaseprarbcsi He Oy/IeT, TaK Kak B 3TOM ClIydae
CJTa0BI AIEKTPOJIUT HE 00pa3yeTCsl.
pH Takux pactBopoB = 7. Peakuus cpenpl ocraercs HeUTpanpHOU. I'uaponns e
BO3MOXEH.

IIpakTHYeckoe NpuMeHeHHe THAPOJIN3A.
BaxkHyro pojib Urpaer ruApoJiu3 B Mpolecce 00e3KeNe3nBaHNs BOJIbI METOJIOM a’paiuu.
[Ipu HaceIlieHUU BOJBI KUCIOPOAOM, COJEpKaluiics B Hel runpokapoonar xemnesa(ll)
okucnsiercs 1o cosn sxkene3a(lll), 3HaunTENBHO CHUTTbHEE MOBEPraroIerocss TUAPOIIN3Y.
B pesynpTaTe NpOUCXOAUT MOJIHBIM THAPOIU3 U JKEIe30 OTAENSeTCS B BUAE OCajaKa
ruapokcuaa xenesa(lll).
Ha sToM ’xe OCHOBaHO NpPHUMEHEHHE COJIEeH allOMUHHUS B KauecTBE KOAryJsHTOB B
mporeccax OYMCTKH Bojbl. JloOaBisiemMble B BOJY COJIM QIIOMHHMSI B HPHUCYTCTBHH
TUAPOKapOOHAT-UOHOB  MOJHOCTBIO TUAPOJIU3YIOTCS U OOBEMHCTBIM  THIPOKCH]
QITIOMHUHMS KOAryJIUpPYeT, yBiIeKasl ¢ cOO0H B 0Ca/loOK pa3uyHble IPUMECH

BOHpOCbl JJISA 3aKpenJICeHUsI TEOPETHYECKOI0 MaTepuaJjia K NPAKTHYECKOMY 3aHATHIO .

1. JlaiiTe onmpeneneHue TUAPOIM3A COJIEH.
2. Kakwe cymecTBYIOT THIBI THAPOIH3A?
3. B yem cocrout npakTuieckoe MpruMeHEHHE THIpoH3a?

3amaHus ISl NPAKTH4YECKOH padoThI:

3apanmne Nel. OterbTe Ha Bompoc: DeHonTarenH MOKHO UCTIOJIB30BATh JUIsI OOHAPY)KCHUS B
BOJTHOM PacTBOpPE COJIHU:

1) amerara amOMUHUS

2) HUTpaTa KaJus

3) cynbdaTa arOMUHUS

4) cunukaTa HaTpHUs

3apanune Ne2. YCTaHOBUTE COOTBETCTBUE MEXTy (POPMYJION COJTM U HOHHBIM YpaBHEHUEM
TUAPOJIN3a ITOU COJIH.

®OPMVJIA COJIU
VIOHHOE YPABHEHUE

1) CuSO, A) CH3COO- + H;0 = CH3COOH + OH™

2) K,CO3 B) NH*" + H,0 = NH3*H20 + H*

3) CH3COONa B) Cu®* + H,0 -Cu(OH)* + H*

4) (NH4)2S0,4 ') CO3% + H20 = HCOs— + OH™

) Cu** + 2H20 = Cu(OH), +2H*

3aganue Ne3. Hanmmute peakuuto ruaponusa cyibdara menu(ll): CuSO4 = Cu®*" + S04*
HNHcTpyKnus 10 BHINOJTHEHHIO PAKTHYECKO# padoThI
1.IIpounTaiiTe KpaTKre TEOPETUUECCKHUI MaTepHall IO TeMe MPAKTHUECKON pabOTHI.

2.YCTHO OTBEThTE Ha BOIIPOCHI JId 3aKPCTIJICHUA TCOPETHICCKOIO MaTCprajia K INIPAKTUUICCKOMY
3aHATHUIO.
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3.BHUMaTenpHO NpOYNTATE YCIOBHE KAXKAOTO 3aJaHMUs.
4.BpInonHUTE 33JaHUsl, ONIUPASICh HA OTIOPHBIE KOHCIIEKTHI.
5.IIpoBepbTe NPaBUILHOCTD BHIIIOJHEHHOIO 3a/1aHUS.

Yka3zaHusi 110 BbIIOJTHEHHUIO 3aJaHUM

1. B 3ananuu Nel BpiOepute 1 npaBuibHbIN OTBET U3 4-X BAPUAHTOB OTBETOB.

2. B 3amannn No2 ycTaHOBUTE COOTBETCTBUE MEXTY (DOPMYIIOH COJIM M MOHHBIM ypaBHEHHUEM
TUAPOIIN3a ITOU COJIU.

3. [Ipu BemonHeHNK 3amaHus Ne3 onpenenuTe THN TUAPOIIU3A; HAMUIINTE HOHHOE YpaBHEHHE
THJIPOJINA3a, ONIPEJEIIUB CPELY; COCTABLTE MOJIEKYISIPHOE YPaBHEHHUE.

Ilopsiaok BbINOTHEHNS OTYETA MO MPAKTHYeCKOl padoTe

1. B Terpanu /Ui BBINOJIHEHUS MPAKTUYECKUX PA0OT HAMMILUTE TEMY NMPAKTUYECKOW pabOThI:
Pemrenne 3anau no reme «I'uapomms».

2./laee nomkHO OBITH 3ariaBue «3aganue Nely W BBITIOJTHEHHE 3a/IaHUs TI0 BEIOOPY 1
MPaBUILHOTO OTBETA.

3.3arem - 3arnaBue «3aganue Ne2y W BBIIOJHEHHUE 33JJaHUE IO YCTAaHOBJIIEHUIO COOTBETCTBUS
Mexay GopMyJIOi coaM ypaBHEHUEM TUAPOJIN3a STOU COJIH.

4.3arem - 3arnaBue «3aganue Nedy» W COCTaBIEHHE YPaBHEHUM pEaKIHU FMAPOIN3a COJH
cynb(dara Meau.

IIpumep peleHust 321241 N0 COCTABJIEHHIO PEAKIIUH T'HIPOJIN3A COTH

3apanme. Hanucate peakuuro ruapoiusa oprodocedara pyouausi.
1. OnpenensieM TUN THAPOJIU3A.
Rb;PO, = 3Rh* + PO,>
PyOunuii — menouHoi MeTal, ero THAPOKCH]T CHITIbHOE OCHOBaHuUE, (hocdopHas KucioTa,
0COOEHHO TI0 CBOCH TPEThEH CTaINK TUCCOIMAIINH, OTBeUaromiel o0pa3oBaHuio GocdaTroB —
cnabas kucinota. ['Maposms3 o aHUOHY.
2. [umem nOHHOE YpaBHEHUE TUAPOJIH3A, OTPENICIISIEM CPETy
PO,* + H-OH =HPO,* + OH-
[TpoxykTsl: THIpOdOChHAT-HOH U THAPOKCUI-UOH CPE/Ia IETOYHAS.
3. CocraBisieM MOJICKYJISIPHOE YpaBHEHHUE.
Rbs;PO4+ H,O = Rb,HPO, + RbOH
[Tomyunnu kucnyto conb — ruapodocdar pyounus

Cnucox peKOMeHIyeMoii TuTepaTyphl:

1. AxwmeroB H.C. O6mas u Heopranuyeckast xumus. M.: Beicmas mkomna, 2012.

2. Tabpuensn O.C. Xumus. 11knace. M.: Ipoda, 2012.

3. Bapnamona T.M., KpakoBaA.ll. OGmas u Heopranudeckas Xxumusi. ba3osblii kypc. M.
Ponsd, 2012.
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Pazngen Ne2 «O0masi 1 Heopranmyeckast XMMHsD).
Tema 2.9. O600uienre 3HaHMHI 10 OOIIEH ¥ HEOPraHMYECKOW XUMUH.

Ha3Banue MNPaKTUI€CKOro 3aHATHANe 8. «['eHeTHYECKAsI CBS3b MCXKAY KilaCCaMU
OpPraHu4€CKUX U HCOPTaHNUICCKUX COGHHHGHHﬁ))

YueOHast nejb: cHopMHUpPOBATH TOHSATHE O TEHETHUECKOW CBSI3U MEXIY KJIACCaAMH
OpPraHN4eCcKUX U HEOPraHMYECKUX COCTUHEHUI, O €IMHCTBE W MHOTO000pA3uM XUMHUYECKUX
BEILIECTB.

Yu4eOHble 3a1a4u:

YMeTb onpeAesaTh KIacchl XMMUYECKUX COCTMHEHNMN.

YMeTh 3aUChIBaTh XMMHUYECKHE PEAKIINH U PacCTaBIATh KO3(PPUIIMEHTHI.

O6pa3oBaTe/bHbIE PE3YIbTATHI:

CryneHT nomkeH

YMCTh:
- OMPCACIIATh KJIaCC OPraHUYCCKUX U HECOPraHUYCCKUX CO@}II/IHeHl/Iﬁ;

— COCTaBJIATH YPAaBHCHUSA XUMHUUYCCKUX peaKm/Iﬁ, JOKa3bIBAIOIIUX T'CHETUYCCKYIO CBA3b
MEXy KJIaCCaMHU COEJIMHEHUU.

3HaTh:

- CBOMCTBA HCOPraHMYECCKUX U OPraHUYCCKUX BCIICCTB,
-TUIIbI XUMHWYCCKUX peaKI_[I/If/'I.

- IPU3HAKH I'CHCTUYCCKOI'oO psga BEHICCTB.

3agaun IPAKTHYECKOI0 3aHATHS

1.IIoBTOpUTH TEOPETUUYECKUI MAaTepral IO TeME MTPAKTUIECKON PabOTHI.
2.0TBEeTUTH Ha BOMPOCHI JJISl 3aKPEIUICHUS TEOPETHUECKOT0 MaTepuraia.
3.BbINONHUTE 3aJaHKs, XapaKTePU3YIOIINe FeHETUUECKYIO CBSA3b MEXAY KilaccaMu
HEOPraHMYeCKUX U OPraHnYecKUX COCIUHEHUH.

4.0hopMHTH OTYET.

Oo0ecnne4eHHOCTh 3AHATHA:

1.YyeOnas nureparypa:
- I'abpuensan O.C., Xumus, 11xkmnacc, M.: lpoda, 2012.

2.CpaBoYHBIN MaTepual:
- [lepuonnueckas cucrema snementoB [[.M.Menneneesa.
- Tabnuiia MONEKYASPHBIX MacC HEOPTraHMYECKUX BEIIECTB.

3. TexHuueckue cpecTBa 00y4eHus:
-KommnbroTep, npoekTop, 2IEKTPOHHBII HOCUTEI.
- Terpaap Ui NpakTHYECKUX PabOT MO XUMUHU

- Pyuka.

Kparknii TeopeTnyeckunii MaTepuaJ 1o reMe NpaKTHYeCKOH PadoThI:

I'eneTn4eckas cBsi3b — 3TO CBA3b MEKIY BeIeCTBAMMU Pa3sHbIX KJIaCCOB, OCHOBaAaHHasl Ha

HX B3aUMOIIPCBPALICHUAX U OTpazKaromasd CAMHCTBO UX ITPOUCXOKACHUS, T. €. TCHC3HUC BCIICCTB.
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BermiecTBeHHBIN MHp PUPO/IBI YPE3BBIYAHO PA3HOOOPA3EH, U BMECTE C TEM BCE BEILIECTBA
B3aMMOCBsI3aHbl. I eHeTHUecKas CBI3b MCKAY OpTaHMYCCKUMH U HCOPIraHMYCCKUMHU BCIICCTBAMU
3aKJIK0YAETCs, IIPEKIE BCErO, B TOM, YTO OPraHUYECKUE BEIIECTBA MOYKHO IOJIy4UTh U3
HCOPraHN4YCCKHUX. HaHpI/IMep, IIPpU HArp€BaHMu HCOPraHM4CCKOTo BEIICCTBA HUAHATBI aMMOHUA
N © C-O-NH4 o6pa3yrorest opranndeckoe BeniectBo modesrna (NHy) ,CO

N = C-O-NH, - H,N—C—NH,

0O
unaHat aMmmMOHUA Mo4yeBrHa

HpKI/IM A0Ka3aTCJIbCTBOM CYIICCTBOBAHUA TCHETHYCCKOM CBS3U MCXKIY OPraHMYCCKUMHU U
HCOPraHNM4CCKUMHU BCHICCTBAMU TAKKE KPYTrOBOPOT OMOIreHHBIX DJIECMCHTOB B mnmpuponae.
CHGHOB&TGJ’IBHO, BCC BCIICCTBA TCHETUYCCKU CBA3AHBI MCKY coboii. I'eneTnueckas cBs3b
3aKJII0O49acTCsAa B TOM, UYTO KaXXJJ0€ BECUICCTBO MOXET XUMHUYCCKHU B3aI/IMOI[eI\/'ICTBOBaTI> C
BCIICCTBAMU JIPYI'UX KJIACCOB. OpFaHI/I‘—IeCKI/Ie BC€IICCTBA MOT'YT BSaHMOJIefICTBOBaTB C
HCOPraHNn4CcCKUMU. Hx moxHO CUHTE3UPOBATH N3 HCOPTAHNICCKUX U MMPEBpAIlATh B

HEOPraHUYEeCKHE.
OcHogy 2enHemuuecKozo paoa 6 Op2aHuieckoll Xumuu (Xumuu yenepooHslx coOeOuHeHull)

CcOCMaegnAm coeOuHenus ¢ 0OUHAKOGHIM YUCTIOM AnoMOog y2nepooa é monexyne. Hanpumep:
C,Hs —C,Hs— C;HsOH—CH3CHO — CH3; — COOH —CH,Cl - COOH —NH,CH,COOH

OTaH OTCH OTaHOJ STaHallb YKCyCHasl KMCJIOTa  XJIOPITaHOBas KMCJIOTa aMHWHO3TaHOBas K-Ta
AJIKaH AJIKCH AJIKaHOJI aJIKaHaJIb KapGOHOBaSI KHUCJI0Ta XJ'IOpKap6OHOBa$I KHCJIOTa aMUHOKHUCIIOTa

CoHg — CoH4 + Ho
C,H4 + H,O — CoHs OH
C, HsOH + [O] — CH3;CHO + H,0
CH3CHO + [0] — CH3COOH
CH3;COOH + Cl, — CH,CI - COOH
CH,CI - COOH + NH3; — NH;,; CH,; — COOH + HCI
Knaccupukauusi 0CHOBHBIX XMMHYECKHUX PeaKIUii:
1.TIpucoenuuenust — peakius, Ipu KOTOPOU U3 HECKOJIBKUX 00JIee TPOCTHIX BEIIECTB
obpasyercst ogHO Oosiee cioxknoe: S + O, = SO,
CH»=CH> + Br, --- CH>,Br=CH,Br

2.3aMeIeHus — PeaKiys, P KOTOPOH aTOMBI IIPOCTOTO BEIIECTBA 3aMEIIalOT aTOMBI B
cioxHoM coenudennu: Zn + 2HCI = ZnCl, + H,

CH4 + Cl, = CH3CIl + HCI
3.Paznoxenue — peakuus mpu KOTOPOIl OJTHO CJI0KHOE 00pa3yeT HECKOJIBKO 00Jiee MPOCThIX:

2HgO =2Hg + O,

Co,Hs0OH ---- C,H4 + HO
4.Peaxiusi oOMeHa, Py KOTOPOH JBa CIOKHBIX COSMHEHHS] OOMEHUBAIOTCS CBOMMHU YaCTSIMU:
CuO + H,S0O,4 = CuSO,4 + H,O

HCOOH + CH30H =HCOOCHS3; + H,0
5.ANoTponUYecKHe MPEBPAIEHUs — peaKIus, uaymias 6e3 n3MEeHEeH!S KaYeCTBEHHOTO COCTaBa
Beniects, HanpuMmep C (rpadur) = C (anma3)
6.M3oMepu3zanus — peaxius, Uayilas ¢ U3MEHEHUEM CTPYKTYPHOU (pOpMBI BelIecTBa.
7.OKHCIUTENHHO — BOCCTAHOBUTEJIbHAS PEAKIUs — peaKlvs UAYIIas ¢ U3SMEHEHUEM CTETICHH
OKHCJIEHHS DJIEMEHTOB coeauHenus: Fe + S = FeS
HCOH + H; ---- CH3OH
8.DK30TepMHUUeCKre — peakIuu, Uaylue ¢ BeiaeneHuem sueprun: 2Mg + O, = 2MgO + Q
CH4 + 20, =CO5 + H,O + Q

9.9H10TEpMUYECKUE — PEAKITUH, HIYIIHE ¢ oTiomeHuem sueprun: 2H,O =2H; + 0, - Q

ocokrwhE
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CsHig = C4H10 + C4Hs - Q

BOHPOCLI JJISA 3AKPEIUVICHUS TEOPETHYECKOI0o MaTepuaJja K NIPAKTUHYCCKOMY 3aHATHIO .

1. Jlaiite ompeneneHUs MOHATUM: «T€HETUYECKAs CBSI3bY», KTCHETUUCCKUHN DSl STIEMEHTay,
«TEHETUYECKHUH Pl METAJIay, «TEHETUYECKUN Pl HEMETAILIAY.

2. Kakue coelMHEHUs COCTaBIISIOT OCHOBY I€HETHUECKOTO Psijia B OPraHNIeCKON XUMUH ?

3. B dem 3akirodaercst IMHCTBO M MHOTOOOpa3ne XUMHUYECKUX BEIECTB, BOBIICUYCHHBIX B
MPOIIeCC MPEeBpALICHUN?

3aganus 119 NPaAaKTHYeCKOH padoThl:

3aganue Nel. BeiOepute | npaBusibHbIN BapHaHT OTBETA!
KoHeuHBIM IPOyKTOM B LIEMOYKE IPEBPALLEHU HA OCHOBE COEIMHEHUN yIiepoa:
COz — X1 —=X; — NaOH
a)kapOoHAaT HaTpus  O)ruapokapOOHAT HATPUS
B)KapOUJ1 HATpUA r)aneraT HaTpus
3aganue Ne2. YcTaHOBUTE COOTBETCTBUE MEXYy (POPMYIaMH UCXOTHBIX BEIIECTB U MPOTYKTOB
pEaKIMu:

DopMyITBI HCXOIHBIX BEIIECTB DopMyITBI TPOAYKTOB
1) Fe+Cl, A) FeCl,
2) Fe + HCI b) FeCl;
3) FeO + HCI B) FeCl, + H,
4) Fe,O5; +HCI F)FeC|3 + H>

,Z[) FeCl, + H,O

E ) FeCl; + H,0
3apanue Ne3. OcyiecTBUTE FT€HETHYECKUE MPEBPAILIEHUS, ONIPECTUB KJIAaCC COSTUHEHUN U TUIT
peaxkuuu:

A) Fe --- FeCl; --- Fe(OH)z --= Fe(OH)3 --- Fe(N03)3

b) C;H4 --- C;H50H ---- CH3COH ---- CH3COOH --- CH3COOC;H5
B) Al -— AICl; - A(OH)3 - ALO; - Al(SO4)s

I') CH3COH --- C,Hs0H --- CyH, --- CoHg --- CoHsCl

[[) CaC; --- CoHj --- CoH4 --- C,HsCl --- C4Hyo

HNHCTpYyKUMS M0 BHINOJTHEHHUIO IPAKTHYECKOI padoThI

1.ITpounTaiiTe KpaTKUi TEOPETUUECKUI MaTepra M0 TeMe MPAKTHUECKON paboThI.
2.YCTHO OTBETHTE Ha BOIPOCHI AJIsl 3aKPEIJICHHs TEOPETUYECKOro MaTepuana K
MPAKTUYECKOMY 3aHSITHIO.

3.BHUMATENbHO NPOYUTANTE YCIOBUE KaXKIOTO 33JaHMUS.

4.BBINOJIHUTE 33/1aHMS], ONTUPASCh HA OTIOPHBIE KOHCTIEKTHI.

5.IIpoBepbTe NPaBUIBHOCTD BBHIIOJIHEHHOTO 3aJaHMUS.

Ilopsinok BBINOTHEHNS 0TYETA MO NPAKTHYECKOH padoTe
1. B TeTpaau a5 BHINOJHEHUS NPAKTUUYECKUX PAa0OT HAMUIIUTE TEMY MPAKTHUECKOH paboThI:
«I'enernyeckas CBsA3b MEXAY KJIaCCaMU OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUI».

2.Jlanee nomxHo OBITH 3arnaBue «3amanue Nely U BbITIOJIHEHUE 3aaHUS 0 BHIOOPY 1
MPaBWJIHHOTO BapHaHTa OTBETA.
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3.3atem - 3arnaBue «3agaHue Ne2» U BBIIIOJIHEHUE 3aJaHUE I10 YCTAHOBJIEHUIO COOTBETCTBUS
MeX]ly (POpMyTaMU UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIINU.

4.3atem - 3arnaBue «3aganue Ne3» U COCTaBICHHE YpPaBHEHHMM peaklUil 10 OCYIIECTBIECHUIO
TE€HETUYECKUX MPEBPALLECHUMN.

AJIFOpI/ITM peuicHusd 3aJaHUA 110 OCYIIECTBJICHUIO TCHETUYICCKUX npeBpame}mﬁ:

Zn  --- ZnO --- ZnCl; --- Zn(OH); --- ZnO --- ZnSO4
Merann OKCHU COJIb OCHOBAaHHE OKCHUI COJIb

2Zn + Oy = 2Zn0O peakius MPUCOSTMHCHUS

ZnO + 2HCI = ZnCl; + H, O peakuust ooMeHa

ZnCl, + 2NaOH = Zn(OH); + 2NaCl peaxkius oomena
Zn(OH);=2Zn0 + H,O peakuus pa3noxeHus

Zn0O + H,SO4 = ZnS0O4 + H,O  peakmus oOmMeHa

o E
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