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ITPAKTHUYECKOE 3AHSATHE Nel,2.

«Pelenue 3a1a4 Ha HAXO0KIACHUE MOJIEKYJIAPHON MACCHI U MACCOBOM J0JIH

ge.m,:

3aKpEeNUTh 3HAHUSA O TOHATHUIX: OTHOCHUTEIbHAs MOJEKYJISIpHAs Macca BEIIeCcTBa,
MOJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, YMETh UX PACCUUTHIBATh.
O060pyI0BaAHHE M MATEPHAJBI

o llepuonnueckas cuctema XuMHYECKUX 351eMeHTOB uM. /.M. Menneneena;
e TETpaab AJIs NPAKTUYECKUX paloT;
o  KaJIbKYJIATOP;

*  DYyuKa;

3ajaHud V1A NPAKTHYECKOI0 3aHATHS

1.O3HaKOMUTBCS ¢ TEOPETUUECKUM MATEPUATIOM IT0 TEME IMTPAKTUYECKOTO 3aHATHA,
ANTOPUTMOM PELICHUS 3a4a4.

2.BBIITONHUTE 3a1aHUS U PEIIUTH IPEAIOKEHHBIE 3a1a4H.

3.IIpaBunbHO OPOPMUTE B TETPAb ISl IPAKTUUECKUX padoT.

TeopeTnyecKHii MaTepHaJl 3aHATHS

OTtHocuTeIbHASI aTOMHAas1 Macca (Ar) - Oe3pa3MepHas BeJIMUUHA, paBHAs
OTHONIEHUIO CPETHEN MacChl aTOMa JIEMEHTa (C Y4ETOM MPOIEHTHOTO
coJiep KaHusi U30TOMOB B npupoje) k 1/12 maccer atoma 12C.
OTtHocuTebHAs MOJIEKYJAsipHas Macca (Mr) - 6e3pa3MepHas BeTMYUHA,
MOKa3bIBAOIIasi, BO CKOJIBKO pa3 Macca MOJIEKYJIbI TAHHOTO BEIeCcTBa OOJIbIIe
1/12 maccer atroma yriaepoaa 12C.
OTHocHTEJIbHASI MOJIEKYJISIPHASI MAcCa BellecTBA PaBHA CYMME OTHOCUTEHHBIX
ATOMHBIX MacC BCEX 3JIEMEHTOB C YU4ETOM HHJICKCOB.
Mr = ni1*Ar: + n2* Ar2 + ns* Arst+........
IIpumep: Boruncaure OTHOCUTEIBLHYIO MOJIEKYJISIPHYIO Maccy cyJibdara
ATIOMHHHS, XUMHUecKas Gopmyna kotoporo Aly(SOy)s.

Aneopumm peuienus.

JHano:

A|2(SO4)3 MF(A|2(504)3)-?

1.3 Ilepuoanueckoii Tabmuibl umenn J[.M. MeneneeBa BEITMCHIBAEM 3HAUCHHS
OTHOCHUTEJIBHBIX MAaCC aTOMOB JJIEMEHTOB, BXOISIIUX B COCTaB CyibdaTa
AJTFOMUHUS:

Ar(AD=27 Ar(S)=32  Ar(O)=16



2.3anmceiBaeM opmyiry pacdera Mr (Al2(SOs)s3) B oOmem Buje:
Mr (Alx(SO4)3) = ny *Ar (Al) + n* Ar(S) + n3* Ar(O)
N1- YUCTIO aTOMOB (MOJIb AaTOMOB AJIFOMUHUS)
N2- YKUCIIO aTOMOB (MOJIb ATOMOB CEpPBI)
N3- YUCITIO aTOMOB KUCTOpoAa (MOJIb aTOMOB KHCJIOPO/Ia)
2.IloacTaBnsieM 3HaYE€HUSI OTHOCUTENIBHBIX aTOMHBIX MAcC JIEMEHTOB C YYETOM
MOJIb aTOMOB B (hOpMYJTy pacyeTa 1 BhIUYUCIISIEM.
Mr (Alx(SO4) 3)=27 * 2 + (32 + 16*%4) * 3 = 342 r/momb
OtBeT: Mr (Alx(SO4)3) =342 r/mMonb
Mouasipuas macca (M) — BeurHa, paBHasi OTHOIIEHUIO MAacChl BeIIeCTBa (m) K
COOTBETCTBYIOIIEMY KOJIMYECTBY BEIIECTBA ().

M =m : n (r/mo.Jib),
raie M- MomsipHas Macca BEIECTBa, N- KOJMYECTBO BemiecTBa. Epunwuia
CH konuyecTBa BeliecTBa — KI/MoJib (T/MOJIb).
KoauvecTBO BenecTBa —3TO YHUCIIO CTPYKTYPHBIX €AMHUIL (ATOMOB, MOJIEKYI,
MOHOB), KOTOPOE COAEPKUTCS B OIPENIETICHHOM 00pa3le 1aHHOTO BEIIECTBA.
Enununeil n3MepeHusi KOJIUYeCTBA BellleCTBA ABJISIETCS MOJIb.
KonuuectBo BemiecTBa (V) CBA3aHO C YUCIOM CTPYKTYpHBIX equHull (N) B oOpasiie
BEIIECTBA, €ro Maccoit (m) u o0beMoM (V) — 17151 Ta3000pa3HbIX BEILIECTB MPU
H.y. — CJEAYIOIUMH YPaBHEHUSIMH:

B KOTOPBIX Vy = 22,4 11/MoIb (MJ1/MMOJIb, M%/KMOIIb) IIPY H.Y.,

rae N — 4Kciio YacTHull JaHHOTO BEIIECTRa;

MoJib — KOJIMYECTBO BEIIECTBA, KOTOPOE COJIEPKHUT CTOIBKO YaCTHI] (AaTOMOB,

MOJIEKYJI, MIOHOB U JIP.) CKOJIBKO coepxkuTcs atroMoB yriepona B 0,012 kr. (12r.),

npumepHo 6*10% yacTu.

Na = 6,02 * 105 (nocmoanunas Aeozadpo).

Ipumep:

1.Kakoe xonruecTBO BeliecTBa cojiepxkutces B 33 T okcuaa yriaepoaa (1V)?
Anecopumm peuwienus.

Hano. Pemenne.
m(CO,) = 33 r 1. Haiigem monspryio maccy yraepoga (IV):
M(CO,) = M(C) + 2M(0) =
=12 r/moxs + 2+ 16 r/mons = 44 r/Moxns.
2. PaccuuTaeM KOJHMYECTBO BellecTBa
oxcuaa yraepoza (IV):
m(CO;)  33r
M(CO,) 44 r/mons

v(CO,) — 7

= (0,75 Mons.

2.Ckonbko MoJieKys o30Ha O3 cogepkutes B 72 T ero?
AJTOpPUTM peleHus.

JlaHo:
m(O3)=72r Haittu: N (O3)-?
Pemienue



1)M (O3)=16*3= 48 r/monn

2)n (O3)=m/ M =72 : 48 =1,5m01b

3)N (O3) =n* Na= 1,5 *6,02%10%=9*10%omexy
Otset: N (O3)= 9*10%monexyn

BHUMAHHUE! Ycnosue 3a0au HeoOX00UMO CRUCLIBAMb.

3ananue 1. BoruucianTe OTHOCUTEIBLHYIO MOJIEKYJISIPHYIO MacCy:

KapOoHaTa Kamblus, Cyidb(ara MarHusi, HHUTpaTa cepedpa, CEPHOU KHUCIOTHI,
docdara KampIvsg, THAPOKCHUAA MeIH, XJjopuma HaTpws, okcuma sxemeza (III)
ruapokcuga  kanpuusa L HUTpata Menu(Il),a30THON  KUCIOTBI, TUIPOKCH]IA
ATIOMUHUSL.

3ajanmne 2. Pemure 3agaun.

1.Onpenenuts KOJIMYECTBO THIPOKCUAA HATpuUs B 00pasie maccoid 10 r.

2. OnpenenuTh KOIMYeCTBO THIpOKapOoHaTa KaJIbIusl B 0Opasiie Maccoit 16,2 T.
3.Kakyro maccy umeer obOpaser; okcuaa yriaepoga (IV) xomumdectBoMm BerecTBa
0,25 mounn?

4.PaccunTaiiTe KOJUYECTBA BEIIECTBA MarHus B 0Opasiie dTOr0 MeTalljla Maccou
o6r?

5.Kakoe 4nciio MOJIEKyI COAEPKUTCA B 2,5 MOJIb KUCTI0poaa?

6.0Onpenenuts ynciao Mosekyn Bro B 6pome maccoit 3,2 1.

7.0mnpenenure KoJIM4ecTBO aTOMOB BOJOPOa B COCTaBe 00pa3iia BOJIbl Maccou 9r.
8. Ompeaenure KOJMYECTBO aTOMOB BOJIOpOJa B cocTaBe oOpasia rujgpodocdara
aMMOHHS Maccou 26,4 T.

9.1meerca 10 r Bomopona. Onpenenure KOIUYECTBO BOJOPOAA, a TAKKE UHCIIO
MMEIOITUXCSl MOJIEKYJI BOAOPO/A.

10.meercs 2,4 « 102 monexyn oxcuaa yraepoaa (IV). Onpemenure KOIMIECTBO
BEILIECTBA YTIIEKUCIIOr0 ra3a, €ro Maccy.

11.Kakosa macca nopuun okcuna asora (IV), conepxameit 4,816 « 102 monexyn?
12 Beruucnure macey 12,04 - 10?2 monekyn okcuaa KaabLys.

13.0mpenenure maccy obpasna cynbdara wmeau (II), comepxamero 6,02
10 atromoB MenH.

14.Paccuuraiite maccy oOpasna cyiabdata ammonwus, cojepsxkamero 3,01 e
10% aTomMOB BOZOpOA.

15.Paccunraiite maccy oOpasuna cyiabdara ammoHus, conaepxamiero 3,01¢
10?2 atomoB Menu.

16. Onpenenute Maccy oopasiia ruipocyiabdara MarHus, €Ciiu U3BECTHO, YTO B €T0
cocTase cozepxurca 3,612 <102 aromoB Kuciopoa.

17. Onpenenute Maccy pacTBopa cysibdara HaTpusl B BOJE, COJIEPIKAIIETO

30,10- 10?2 aromos Hatpus u 6,02+ 10?* aToMOB BomOpOA.

IIpakTnueckoe 3ansaTue Ne3. BriunciieHre KOJTMYECTBA BEMIECTBA U MACCHI.

Leab padoThI: COBEPIICHCTBOBAHUE YMEHHUI IPOU3BOJUTH MPOCTEUIIINE PACUETHI
1o (popMyJiaM, CBSI3BIBAIOIINM (PU3NUECKHUE BEIIMUUHBI: «MACCa», «MOJISIPHAs



Maccay, «00bEM», «KMOJISIPHBIA 00BEMY, «IUCIIO YACTHUI), KKOJTMIECTBO
BEIIIECTBAY», KIIOCTOSIHHAsT ABOTaapO».

3agaum padoThI:
- 3aKPEMUTh MOHATHS «MOJISIPHAS Maccay, «MOJISIPHBIN 00beM»;

- 3aKPEMHUTh YMEHHS MPOU3BOIUTH POCTEHUININE BEIYUCIICHUS IO PACUCTHBIM
dbopmynam.

TeopeTuquRaﬂ 4acCThb IO TEME:

Moub, MosIsipHas Macca. B xumMudeckux npouneccax y4acTByrOT MEJIbYaNIIINAe
YaCTHUILIBI — MOJIEKYJIBI, aTOMBI, HOHBI, AJIEKTPOHBI. UNCIIO TAKMX YacCTUL AaXKE B
MaJIoi MOPIMH BEIIeCTBA OYeHb BeIUKO. [loaToMy, 4TOOBI H30€KaTh
MaTEMaTUYECKHUX ONepaluid ¢ OOJbIIMMU YUCIAMH, ISl XapaKTEPUCTUKH
KOJIMYECTBA BELIECTBA, YYACTBYIOIIETO B XUMUUECKON PEAKLIMU, UCII0JIb3YETCS
CIICLIMAJIbHAS €AUHULIA — MOJIb.

MoJib - 3TO TaKO0€ KOJHYECTBO BElIeCTBA, B KOTOPOM COAEPKUTCHA
onpeaeJIeHHOE YUCI0 YacTHL (MOJIeKYJ, ATOMOB, HOHOB), PABHOE MOCTOSIHHOM
ABoraapo.

[TocrosiHHasg ABoragapo Na onpezensercs Kak 4icio aTOMOB, cojepiaiieecs B 12
r u3oromna 2C:

Taxum 06pazom, 1 MoJIb M0GOro BemecTBa conepkut 6,02 ¢ 102 wacTui 3TOro0
BemectBa. Na = 6,02 10 moap ™.

Hanpumep: 1 Mons kucnopoaa cogepxut 6,02 ¢ 102 monexyn O,.
1 MOJIb cepHOM KMCIIOTHI coepkuT 6,02 » 102 monexyn H,SO.,.

1 monb cepsl comepxut 6,02 « 102 atomoB S.

2 Mok cephl comepxut 12,04 « 102 atomos S.

0,5 mous cepsl conepxut 3,01 « 102 atomos S.

Hcxons u3 3T0r0, J1I000€ KOJMYECTBO BEIIECTBA MOKHO BBIPA3UTH ONPEACICHHBIM
qrCIOM MoJiei v (rr0) win N (3H). Hanpumep, B 00pasiie BemecTBa COACPKUTCS
12,04 « 102 monekyn. CrenoBaTeabHO, KOJTMYECTBO BEMECTBA B YTOM 00pa3Le
COCTaBJISICT:

12,04 « 10% monekyn / 6,02 ¢ 10?® mosnexyn = 2 MOJIb

N B oOmewm Buze:
Na

V=

rae N — 4mcito yacTHIl TaHHOTO BENIECTBA;



Na — 9MCIIO YacTHI], KOTOPOE COAECPKUT 1 MOJIb BElIeCTBa (IOCTOSTHHAS
ABorajpo).

Moasipaasi Mmacca BemtectBa (M) — Macca, KOTOPYIO UMEET 1 MOJIb TaHHOTO
BEIIECTBA.

DTa BEIMYMHA, paBHAs OTHOLIEHUIO MAcChl M BEIIECTBA K KOJIUYECTBY
BEILIECTBA V, UMEET Pa3MEPHOCTh KI/MOJIb WM I/M0Jb. MosipHas Macca,
BBIPQKEHHASI B I/MOJIb, YACIECHHO PABHA OTHOCUTEIILHON MOJIEKYJISIpHOUM Macce
M, (11 BemecTB aTOMHOTO CTPOCHUS — OTHOCUTEIBHON aTOMHOM Macce Ay).

Hanpumep, oTHOCHTeIbHAsI MOJIeKyJasApHasi Macca Metana CHy onpenensercs
cienyromuM odpaszom: Mr(CH,4) = A(C) + 4A(H) = 12+4 =16.

AHaJIOTHYHO MOXHO paccuyuTaTh MOJsApHYI0 Maccy metana: M(CH4)=16 r/moub,
T.€. 16 T CHy comepixar 6,02 * 102 monexyir.

MoJspHYyI0 Maccy BEIIEeCTBA MOYKHO BBIYHCIIUTD, €CJIM H3BECTHBI €r0 Macca M u
M= M gonuuecTBO (YKUCIO MOJiei) v, 110 dhopmyie:
L))

COOTBETCTBEHHO, 3HAas MAacCy M MOJIIPHYIO MacCy BEIIIeCTBa, MOYKHO pacCUYUTATh
M yycI10 ero MoJIeH:

v="_"

M

18r 98r 585r 32r 56r WM HAWTHU MaccCy BEUIECTBA 110 YHCITY MOJIEH U
MOJIsIpHOM Macce: M=v =M

»

Heo06xonumo 0TMETHUTB, UTO 3HAYEHUE MOJISIPHOU
ol {}-, ® MAaCCHhI BEILIECTBA ONPEIEISIETCS €T0

Bun | 533wn 42Ace 15508  Zicw KAUECTBEHHBIM M KOJMYECTBEHHBIM COCTaBOM, T.€.
HO HSO, NaCl S Fe 3aBucuT oT Mr u Ar. [losToMy pa3HbIe BemecTBa

B2 uss
s duss
5 EsE

| Maccsl i 06ems) BewecTs konnsecteom 4 Mons.. JTTPY OZJMHAKOBOM KOJIMYECTBE MOJIEU UMEIOT
paBJ'II/I‘{HBIe MAaccChI M.
23
6,02+ 10 IIpumep:

aToMmoB, MoneKyn [m
Brerunciiute macesl Metana CHy u prana CoHeg,
B3ATBIX B KOJIMYECTBE V = 2 MOJIb KaXXO0T0.

Pemenne:

Monspuas macca merana M(CHa) = 16 r/mob;
MmousipHas macca 3tana M(CaHg) = 2  12+6=30 r/mMob.
Otcrona: m(CHy) = 2 mouib © 16 1/moib = 32 T;
m(CzHs) = 2 moab * 30 /Mo = 60 T.

Takum 00pa3om, MOJIb — 3TO MOPIKUS BELIECTBA, COJIEPKAIAsl OHO U TO K€ YUCIIO
YaCTHII, HO UMEIOIIasl Pa3HYI0 MacCy JJis pa3HbIX BEIIECTB, T.K. YACTUIIbI
BellleCTBa (ATOMBI M MOJIEKYJIbI) HE OJIMHAKOBBI IO Macce.

Puc.1 Maccsl 1 Mosib pa3IuyHbIX BEIIECTB



N m BrpluncieHne v MCIIOIb3yETCs IPAKTUYECKH B KaXKI0M pacueTHOM

N M 3aJa4c.
BzanmMocBs3s:

Oo0pa3upbl penreHus 3a1a4

3apaua Nel. Beruncnute maccy (T) Jkeme3a, B3sTOro KoJmuecTBoM Bemectsa 0, 5
MOJIb.

Hano: Pemrenwue:

v(Fe)=0,5 Mmombm =M - v

M(Fe) = Ar(Fe) = 56 r/moib (u3 Ileproandeckoii CHCTEMBI)

Haiitu: m(Fe) - ? m (Fe) = 56 r/moub - 0,5 Mostb =28 T
Otset: m (Fe) =28 r

3amaua Ne2. Beruncimre macey (1) 12,04 - 102 monekyn okcuna xansuus CaO.
|,Z[aH0: Pemenue:
N(CaO)= 12,04 * 10% monekyn m = M - v, v= N/Na,
clieioBaTeNbHO, hopmysta it pacyéra m = M - (N/Ny)
Haiitu: m(CaO) - ? M(CaO) = Ar(Ca) + Ar(O) =40 + 16 = 56 r/mob
m= 56 r/momns - (12,04 * 10%%/6,02 - 102 1/mons) = 1121

OtBe: m=112r1

MouasipHblii 00beM razos. 3akoH ABOraapo.

3axon Asozadpo’: B paBHBIX 00bEMAX Pa3IMYHBIX IA30B MPU OJUHAKOBBIX
YCIOBUSX (TEMIEpaType U 1aBJIECHUH) COAEPKUTCSA OJIMHAKOBOE YMCIIO MOJIEKYIL.
(1811 r, utanpsHckuil y4€HBIN AMeneo ABOraipo).

Cneocmeue usz 3axkona Agozadpo: OIMHAKOBOE YUCIIO MOJIEKYJI PA3JIMYHBIX Ta30B
MIPY OJIMHAKOBBIX YCIOBHUSIX 3aHUMAET OJIMHAKOBBIA 00BEM.

Taxk, 6,02 - 102 monexyn (1 Monb) M060ro raza u 000K cMeCH ra3oB npH (H.y.)
3aHUMaeT 00bEM. paBHbIN 22,4 11. Takoit 00BEM Ha3BIBACTCS MOJASIPHBIM
00bEéMOM 1 0003HauaeTcs Vm

MoJusipHbIid 00b€M — 3TO MOCTOSIHHAS BEJIMUYMHA JJIs1 BEIIECTB — ra30B MpHU
HOPMAJIBHBIX YCIOBUSX (H.y.). Vm = 22,4 1/M0J1b

H.y. — 5710 p = larm (101325 ITa); t = 0 °C (273° K)



B3anMOCBsI3b MOJISIPHOM MacChl, MOJIIPHOTO 00bEMa, Yrciia ABOraapo u
komuecTBa BerectBa: V=V /Vn=N/Na=m/M; M = p=V,

Oo0pa3upl penreHus 3a1a4
3anaua Nel. Kakoit o0beM 3anumaet 0,2 mons N2 npu H.y.?
Hano: H.y. Petienue:
V=22, 41/momb v (N2) =V(N2) / Vn, cienoBaTeIbHO
v(N2)=0,2wmo1mb V(N2 )=v(N2) - Vin=0,2 Monb - 22,4 1/ Moab = 4,48 11
OtBer: V(N2 )=4,48 1
Haiiru:
V-?

3amaua Ne2. Kakoe KoJIMUECTBO BEIIECTBA COJAEPKUT BOAOPOJ 00beMoM 33,6 1
pu H.y.?

Jlano: n.y. Pemenue:
Vm =22, 4 i/mons v (Hz) = V(N2) / Vm = 33,6 1/ 22,4 n/mons = 1,5 Momb
V (H2) = 33,6 1 OtBeT: v (H2) = 1,5 Momb

Haintu:
D(Hz)- ?

3amaua Ne3. Kakoit o6beM 3aiimyT 56 r raza CO nipu H.y.?
JaHo: H.y. Pemenue:

Vm = 22, 4 n/mons v (CO) = V(CO) / Vm , cnenoBarensao V(CO ) =v (CO) -
Vm

m (CO) = 56 r HeusBecTHOE KOJMYECTBO BEIIECTBA HAIEM 10 popmyre: v =
m/M

M(CO) = Ar(C) + Ar(O) =12 + 16 = 28 r/momnb
Haittu: v (CO)=m/M = 56 r/ 28 r/mojb = 2 MOJIb
V(CO) -? V (CO ) =v(CO) - Vm =2 moub - 22,4 a/moiab = 44,8 n
Otet: V(CO)=44,8 1



Oo6opynoBanme: [lepuoanueckasi CUCTEMa XUMHYECKUX JIEMEHTOB

. .Menpneneera, KUIbKYJISATOP.

Pemute IMPCAJIOKCHHBIC 3a1a4H, O(I)OpMI/ITC HNX B COOTBCTCTBHH C IIPUBCACHHBIMU

BBIIIIC O6p33HaMI/I.

3apanue 1.

Bapuanr 1

Bapuanr 2

3agauva 1. Beruucnure mMaccy
BoJibl H,O (1), B3sTOM
KOJIMYECTBOM BEIIECTBA 5 MOJIb.

3anauda 1. Beruucnute mMaccy (T)
3 Mok cepoBogopoa HpS.

3anaua 2. Beruucaure maccy (T)

24,08 *10% Monekyn cepHO
kucinoThl HySO4

3anaua 2. Beruucaure maccy (T)
18,06*10%® MoJieKyn1 a30THOI
kuciotel HNO3

3amada 3. Kakoit 00eM
3aHUMAarOT 5 MoJib O Tipu H.y.?

3agada 3. Kakoit 00neM
3aHUMAIOT 2,5 Moabs Hp ipu
H.y.?

3agaua 4. Kakoe KoJIMyecTBO
BEILIECTBA COACPKUT KUCTIOPOJT
O 06bemomMm 0,224 1 pu H.Y.?

3anaua 4. Kakoe KOJIM4ecTBO
BEIIECTBA COACPIKUT
yraekucisiii ra3 CO; 00beMoM
4,48 1 mpu H.y.?

Ha nonoJHUTEIbHYIO0 OIICHKY:

Bapuant 1. Kakoii 06bem 3aiimyT 8 r raza Oy npu H.y.?

Bapuant 2. Kakoii 06bem 3aiimyT 64 1 raza SO, npu H.y.?

KOHTpOJILH]:Ie BOIIPOCHI IJI CAMOIIPOBEPKU.

1 BapuanT

2 BapuaHT

1. Kak Ha3pIBaeTCsl KOJTUYECTBO
BEIIECTBA, B KOTOPOM
conepxutes 6-10% Monexyn
9TOr0 BEIeCTBa

a) MOJISIpHAasi Macca
0) MOJIb
B) ITOCTOSIHHAsI ABOTaapo

2. BribepuTe 3HaueHME
MOCTOSIHHOM ABOTaApO

1. Yto Ha3bIBAIOT MOJISIPHOM
Maccou BelecTBa’?

a) 3T0 Macca 1 MOJeKyJIbl
BEIIeCTBA

0) oTo Macca 1 MoJb BemecTBa

B) 910 Macca 3,01-10% monekyn
BEILECTBA.

2. Kak HasweiBaercsa o0ObeM rasa
KOJIMYECTBOM BelecTna 1
MOJIb?




a) 22,4 a) MOJIsIpHas Macca

0) 1 0) MoJIApHBIT 00bEM

B) 6:10%3 B) MIOCTOSHHAs ABOraapo

3.B kakux emquHUIIAX 3. B kakux equHMAIIAX
U3MEPSETCS] MOJISIPHBIN 00beM | I3MEPSIETCS KOJTMYECTBO

ra3oB: BEIIICCTBA:

a) J1/Moyb 0) MOJIb B) JTUTP a) JI/MOJb 6) MOJIb B) JTUTP

4. 3anumute GOopMyITy IS 4. 3anumute hopMyTy s
pacueTa KOJIM4eCTBa BEIIECTBA, | pacdeTa KOJIMYECTBA BEIIECTBa,
€CITM M3BECTHO YUCIIO MOJICKYJI | €M U3BECTEH €r0 00hEM.

TpeboBanus k cofep:;kaHUuI0 U 0POPMIICHHIO OTYETA MO MPAKTHYECKOM
pabore

3anummre B XKypHaI 1a00paTOPHO-NPAKTUUECKUX 3aHSATHH:
1. HaumeHoBaHue pabOThI
2. llens paboThl
3. Xox paboThl:

Pemmenus 3a1aqy opopMUTh B COOTBETCTBUU C 00OPa3IIOM.

HpI/IBeCTI/I OTBCTLI Ha 3a/JaHUSA KOHTPOJIbHBIX BOIIPOCOB.

Cnucok ureparypbl M HHTEPHET - HCTOYHUKOB

VYyeonuk O.C. I'abpuensn, M.I".OctpoymoB Xumus 11 npodeccuii u
crenuaibHOCTe TexHuueckoro npopuis, 2016, c. 12 — 17

IIpakTnueckoe 3ansaTue Ned, NeS. XapakTepucTrKa 3JIEMEHTOB IO MOJIOKEHUIO B
MIEPUOIMYECKON CUCTEME.

ge.]'lbt

-OMepUPOBATH XUMUICCKUMHU TTOHSATHSIMU;
-O0OBACHATh  (PUBMYECKUA CMBIC  CHMBOJMKH  IEPUOAUYECKONM  TaOJUIIBI
XUMHYECKUX DJIEMEHTOB;

-yCTaHABIMBAaTh MPUYUHHO-CICACTBEHHYIO CBS3b MEXAY CTPOCHHEM aToMa |
3aKOHOMEPHOCTSIMHU HM3MEHEHHS CBOMCTB DJJEMEHTOB W OOpa30BaHHBIX HWMHU
BEIIIECTB B IIEPUOIaX U TPyIIax;

-3aKpEIUTh HABBIKK COCTABJICHUS JJICKTPOHHBIX M 3JEKTPOHHO — TpadHUuecKux
dbopMysT aTOMOB, XapaKTepU30BaTh XMMHYECKUE 3JIEMEHTHI 10 MX TOJIOKCHUIO B
IIEPUOIUYECKOU CUCTEME.

OOopy0BaHHEe 1 MAaTepHAJbI




o Ilepuonnueckas cucrema xummueckux aeMeHToB [[.M.Menneneena;
o TabJMIIa pacpeiesICHUs JIEKTPOHOB M0 KBAHTOBBIM YPOBHSIM;
e CXEMa MOPSIIKa 3aMOTHCHHS SJIEKTPOHHBIX OpOUTANICH;



BAPUAHT N2 1
1. AnAa monekynbl XapaKTepHbl caeayroLme CBOMCTBa:
a) UMeeT onpeaesieHHy maccy
6) paspyLaeTca Npyu XMMUYECKUX pPeaKkLmax
B) COCTOUT M3 aTOMOB
r) paspyLaeTcs Npu UCNapeH1mn BeLLecTs

2. [aiTe XxapaKTEPUCTMKY 3/1EMEHTOB C NOPSAAKOBbIM HOMepom 12 n 14 no
NAaHy. Y KAaKOro 13 3TUX 31eMEHTOB ApYE BblpaXKeHbl HeMeTaNAn4yecKkue
CBOMCTBaA, No4yemy?

3. Y1Mcno NpoToHOB B AA4pE aTOMa PaBHO:
a) Homepy rpynnbi 6) Homepy nepuoaa B) NnopsAAKOBOMY HOMepPY

4. CKONbKO MOb BellecTBa cogepmtca B 165 rpammax NaNO3 mn B 44,8
nutpax NHs.

BAPUAHT Ne2
1. [lnAa aToma xapaKTepHbl cAeayroLime CBOMCTBA:
a) COCTOUT U3 MONEKYN
6) UMeeT onpeaeneHHyo maccy
B) HE pa3pyLIaeTcsa NPU XMMUYECKMX peaKkumnax
B) He pa3pyLlUaeTcs NPU UCNapeHMn BELLECTB.

2. [aiTe xapaKTePUCTMKY 31EMEHTOB C NOPSAAKOBbIM HOMepom 11 n 13 no
NAaHy. Y KaKoro u3 aTux aJieMeHTOB MeHee BblpaXKeHbl MeTasn/Inyeckme
CBOMCTBaA, No4yemy?

3. Y1Cno 3NeKTPOHOB PaBHO:
a) Homepy rpynnbi 6) Homepy nepuoaa B) NOpPAAKOBOMY HOMEpPY

4. PaccuutanTe maccy n o6vem 0,08 monb Fe203



IpaxkTnuyeckoe 3ansaTue Ne6, Ne7. O6o0mienue mo reme «llepuoanueckuit 3aKkoH
U TIEPUONYECKast CUCTEMa.

Heab ypoka: 1. O606wume u 3akpenums noayyeHuvle 3HAHUsL NO U3YUEHHOU
menme.

2. Akmusuzuposame unmepec K npeomemy.
3agaum ypoka:

1. Pa3BuBaTh y CTYJJ€HTOB YMEHHE MOJIb30BATHCS OMIOPHBIMU 3HAHUSMU
YMEHHE U HAaBBIKU padOTaTh C TAOIMIIEH.

2. Pa3BuBaTh MBILUICHUE, YMEHHUE JI€]1aTh JOTUYECKHE BHIBO/IBI.

3. AKTHBHM3UPOBATH CIOCOOHOCTH CTY/I€HTOB TOBOPUTH «XUMUYECKUM
S3BIKOM», BBIPAXKATh CBOU MBICJIM TPAMOTHO ¥ CBOOOHO.

Bapuanr 1.
IIpu BbinotHeHuu 3agaHuii A1-A9 BpiOepuTe OUH NPABWIbHBIN OTBET.

Al. KakoB ¢pu3nuecknii CMbICJ MOPATKOBOr0 HOMepa XMMUY€ECKOr0
3JjieMeHTa?

A. 3TO YHCJIO HEUTPOHOB B aTOME

b. 5T0 oTHOCHUTEIBHASI aTOMHAS Macca

B. 5T0 4mncI0 SHEPreTUYECKUX YPOBHEH B aTOME

I'. 3T0 yKCII0 MPOTOHOB B AApPE

A2. B majsiom nepuojae HaXOAUTCS:

A. xaneuuii b. 301010 B. Xiop I'. skene3o

A3. B paay Na —K — Rb Merasinyeckue cBOMCTBA: A. yMEHBIIAIOTCA

b. yBennuuBarorcs B. He nuzMenstorcs ['. cHavana yBeanyuBaroTcs, a 3aTeM
YMEHBIIAIOTCS

A4. 3apsana sapa 1 HYKJIOHHOE YUCJI0 aToMa Mg paBHbI COOTBETCTBEHHO:

A.+12u24b.3u24B.+24u 121. +12u 20



AS. Atom ¢ocdopa umeer ciieayriiee pacnpeaeaeHue 3JIeKTPOHOB 110
JHEPreTHYeCKUM

ypoBHsaM: A. le,8e,5¢ b. 2¢e,6e,5¢ B. 2¢,8¢,3e I'. 2¢,8e,5¢

A6. Chepuueckyro popmy nMer0T opoMTAIN:

A. s- anekponoB b. d- anexkponoB B. p- anekponos I'. f- amekponoB

A7. XuMH4YeCKHUii 3JIEMEHT, KOTOPbI uMeeT 14 3JIeKTPOHOB 3T0:

A. Azor b. Kpemunii B. Amromunuii B. Kuciopog

A8. B noarpynme All Haxoaurcsi xummueckuii 3jieMeHT: A. Li b. Be B. Zn
A9. 3apsia sigpa atroma paccuntan: A. H. bop b. D. Pesepdopa B. I'. Moznu

IIpu BbinotHeHun 3aganuii A10-A12 Bpi0epuTe HECKOIBKO MPABUJIBHBIX
OTBETOB.

A10. YcTaHoBHTE COOTBETCTBHE

ANIEKTPOHHAs (POopMyJia YACTUIIEI XUMUYECKUM 2JIEMEHT
A.1s2 1. Yraepon

b. 1s2 2522p6 2. Azot

B. 1s2 2s22p3 3. I'enmii

I'. 1s2 2s2 4. Heon

All. YcraHoBuTE COOTBETCTBHE

Heoprannueckoe BemecTBo XUMUUYECKOE COEIUHEHUE
A. Cons 1. N205

b. Kucnornsiit okcun 2. CaCl2

B. OcnoBnb1l okcug 3. ZnO

I'. AMdorepnsiit okcun 4. BaO

Al2. YcTaHOBHTE COOTBETCTBHE

XuMHUeCcKHil aeMeHT KonnuecTBO SHEPreTUIeCKUX ypaBHEN



A. @top 1. Onun

b. Cepa 2. /IBa

B. Bogopon 3. Tpu
I'. Kanuii 4. Yetsipe

IIpu BbinoiHeHun 3aganuii B1 u B2 noapo6Ho 3anumiuTe X0 €ero pemennii u
MOJIY4YCeHHbIH

pe3yabTar
Yacrs 2
B1. /laTh XapaKTepUCTUKY XUMHYECKOMY dJIeMeHTY Ne6 1o niiany.

B2. /laTb onpesiesieHHe TEPMUHAM: XUMUYECKUI 3JIEMEHT, IEPUOJ, U30TOIIbI,
naTh (OPMYIUPOBKY MEPUOANYECKOTO 3akoHa (MeHnaeneeBckas).

Bapuant Ne2
IIpu BbinotHeHuu 3aaaHuil A1-A9 BpiOepuTe OIUH NPABWIbHBIN OTBET.

Al. KakoB ¢pu3nuecknii CMbICJ MOPATKOBOr0 HOMepa XMMUY€CKOT0
3JjieMeHTa?

A. 3TO YHCIIO SHEPreTUYECKUX ypoBHEH b. 3T0 3apsan aroma
B. 310 oTHOCUTENBEHAS aTOMHAast Macca ['. 3To YnCI0 HEUTPOHOB B SAPE
A2. B 0oab11oM nepuoae Haxoaurcs: A. kansuuii b. Hatpuit B. Xnop I'. azor

A3. B paay C — N— O merauimyeckue cBoMcTBa: A. ymeHnbmarorcs b.
yBeJIMUMBaKOTCS B. HE n3meHsitores ['. cHavana yBelnmunBaroTCs, a 3aTeM
YMEHBIIAOTCA

A4. 3apsa siapa 1 MaccoBoe YMCJI0 aTOMA Br paBHbI COOTBETCTBEHHO:
A +12u80b.+35u80B.+35u 121" . +12u 35

AS. AToM aJIlOMUHMS UMeET cJIeyIoliee pacnpeaejieHue 3J1eKTPOHOB 110
JHEPreTUu4eCKUM



YPOBHSIM:
A. le,8e,5¢ b. 2e,6¢e,5¢ B. 2¢,8¢,3e I'. 2¢,8¢,5¢

A6. I'anTes1e00pa3Hy0 popmMy UMEOT OPOUTAIIN:

A. s- anekponoB b. d- anexkponoB B. p- anekponos I'. f- amekponoB

A7. XuMH4YeCKHUii 3JIEeMEHT, KOTOPbI uMeeT 12 3JIeKTPOHOB 3T0:

A. Yrnepon b. Marnuit B. Amomunnii B. Kpemuuit

A8. B noarpynmne IIb naxogurcsa xumu4deckuii 2jement: A. Li b. Be B. Zn

A9. Sinepuyio mojaesns atoma npeanoxuia: A. H. bop b. O. Pezepdopn B. I
Mo3snu

IIpu BbinotHeHun 3aganuii A10-A12 Bpi0epuTe HECKOIBKO MPABUJIBHBIX
OTBETOB.

A10. YcTaHoBHTE COOTBETCTBHE

ANIEKTPOHHAs (POopMyJia YACTUIIEI XUMUYECKUM 2JIEMEHT
A. 1s22s22pl 1. drop

b. 1s2 2522p63s23p6 2. bop

B. 1s2 2s22p5 3. Aprosn

I'. 1s2 2s22p2 4. Yraepon

All. YcraHoBuTE COOTBETCTBHE

Heoprannueckoe BemecTBo XUMUUYECKOE COEIUHEHUE
A. Comn 1. SO3

b. Kucnornsiit okcun 2. BaCl2

B. Ocnognsiii okeun 3. AI203

I'. Amdorepnsiit okcua 4. CaO

Al2. YcTaHOBHTE COOTBETCTBHE

XuMu4ueckuii aneMeHT KonnuecTBO S HEpreTUUeCKUX YPOBHEM



A. A3zor 1. Onun

b. ®ocdop 2. [IBa

B. I'enuit 3. Tpu

I'. Kanpuuii 4. Yetsipe

IIpu BbinotHeHuu 3aganuii B1 u B2 nogpo0Ho 3anuimmnTe X0 ero pemennii u
MOJIY4YCeHHbIH

pe3yJabTaT
Yacrs 2
B1. laTh XapaKTepUCTHKY XUMHUYECKOMY dj1eMeHTy Nell mo miany.

B2. J/lath onpejesieHne TEPMUHAM: aTOM, TpyIIIa, U30TOIIbI, 1aTh
GhopMyJIHPOBKY NEPUOIUUECKOTO 3aKOHA (COBpEMEHHas).

IIpaBuibHBIC OTBETHI.

Al-9

1123 ]4]5]6]7]8]9]

' B|bB|A|T'|A|B|B|A

BNel

Al10. Al11. A12
A-4A-2A-2
b-3b-15b-3
B-2B-4B-1
r-1r-3r-4

B2



XUMHYECKHUI 3JIEMEHT — 3TO OIPEICIICHHBIN BUJI aTOMa C OJMHAKOBBIM 3apPsSII0OM
Aaapa.

Hepnon — 9TO FOpHSOHT&HBHBIfI paa, KOTOpBIfI HaA4YNHaACTCA MCTAJIJIOM U
3aKaHYNBaCTCA HCMCTAJIIIOM.

H30TONBI — PA3HOBHIHOCTH ATOMOB OJTHOTO M TOTO JK€ XMMHUYECKOT'O JJIEMEHTA,
UMEIOIINE OMHAKOBOE YHCIIO IPOTOHOB, HO Pa3HOE YMCIIO HEUTPOHOB B SIPE.

I1. 3. CBolicTBa XMMHYECKHX 3JIEMEHTOB U O6p8,3yeMI>IX HMHU IIPOCTBIX U CJIOKHBIX
BCIICCTB HAXOOATCA B HCpHOI[H‘IGCKOﬁ 3aBUCHUMOCTHU OT BCIIMYHUHBI aTOMHBIX MACC.

(MenneneeBckas).
BN\e2
A10. Al1. A12

A-2A-2A-2

b-3b-15b-3
B-1B-4B-1
'-41-31-4
B2

ATOM - MeJIbUYANIINE XUMUYECKH HEJIEIIUMbIE JIEKTPOHEUTPaIbHAas YaCTUYKA,
KOTOpasi COCTOUT U3 A/Ipa U BPAILAIOIINXCS BOKPYT HETO AIEKTPOHOB.

I'pynna — BepTUKAIBbHBIN CTOJOEI] OJOOHBIX DJIEMEHTOB

H30TOMNBI - pa3HOBUIHOCTH ATOMOB OJHOTO U TOTO K& XUMHUYECKOTO JJICMEHTA,
UMEIOIINE OJMHAKOBOE YKHCIIO IPOTOHOB, HO Pa3HOE YMCIIO HEUTPOHOB B SIPE.

I1. 3. (coBpemenHas ). CBOICTBa XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEIIECTB HAXOASTCS B IEPUOJUYECKON 3aBUCUMOCTU OT
3apsaa Aapa aToMa 3THX JIEMEHTOB.

B1. Xapakrepucrtuka 3j1eMeHTa
110 TI0JI0KeHUIo B [leproanyeckoi cucreme

1. Ilonoxenue B [lepuoandeckoit cucreme: Nepuoa; rpymnna;
noarpynna; Ne ajneMeHTa; aToMHast Macca.



2. CocTaB aToma: 4ucio ITPOTOHOB, DJICKTPOHOB U HGﬁTpOHOB;

3. CtpoeHue aToma:

DJIEKTPOHHASI KOH(UTYpaIs; cXeMa pacrpeaesIeHus 3JIEKTPOHOB TTIOYPOBHSIM.

4. CBoiicTBa aToOMa: OLEHUTH painyc (OO0JBIION — MaJICHbKH);

CTIOCOOHOCTH OTAATH (WJIH MIPUHSITH JICKTPOHBI); BHICIIAS U HU3IIAs BAJICHTHOCTH.

5. XapakTtep npocToro BemecTsa (MeTaml — HEMETalll).

6. ®opMyJIbl BBICIIETO OKCHA U THAPOKCHAA, UX XapaKTep.
YpaBHEeHUs peakiuii, OATBEPKAAIONINE XapaKTep OKCHIOB M THIPOKCHJIOB.

Kpurepuu oneHuBaHmsi.
MakcuMaJIbHOE KOJIMYECTBO 0aJLIOB— 25

3aganue A1-9 ouenuBaercs B 9 6a/uioB (1 6ami 3a Kax10€ MPaBUIBHO
BBITIOJTHEHHOE 3aJIaHHE);

3aganue A10-12 onennBaercs B 6 0a/1510B — 2 0ajUia 3a KaXK10€ BBIIOJIHEHHOE
3a7aHue. (3a BCe MPABUIILHO ONpEJIeICHHBIC COOTBETCTBHS - 2 0alia, 3a TpU
IpaBUJIBHBIX COOTBETCTBUS — 1 Oain);

3ananue BlouenuBaerms B 6 0amsioB. (1 6ay 3a Kak bl MPaBUIIbHBINA MTPU3HAK)
3ananue B2 ouenuBaercs B 4 6asia (1o 1 0amty 3a KakJ1blil BEpHBIA TEPMUH).
[ITkana oneHoK:

Hroro 25

- OTMETKa «5» BBICTABISETCA 00ydaroneMycs, eciu 23-25 6aios;

- OTMETKa «4» BBICTaBIsIeTCs 0Oyvaroemycs, eciu 18-22 6amios;

- OTMETKa «3» BBICTaBIsETCA oOydaroniemycs, ecinu 13-17 6amos;

- OTMETKa «2» BBICTaBIsIETCs 0OyyJaronemMycs, eciii Menee 13 Ganios.
IIpakTuueckoe 3ansaTue Ne§. UncTele BellecTBa U CMECH.

Heab 3ansiTusi: chOpMUPOBATH MPEJCTABICHUE O YUCTHIX BEIIECTBAX U CMECSX,
crioco0ax pas/iesIeHUs] CMeCei.
3agaum:
oOpa3oBarejibHbIEC
(] M3YYUTb OTIMYMS YUCTHIX BEIIECTB U CMECEM;



[l u3y4uThb KiacCUPUKALUU CMECEH;
(] M3YYUTb HEKOTOPBIE CITOCOOBI pa3/ieNIeHUs] CMECei U CBOMCTBA,
JIe)KAIME B OCHOBE Pa3/IeJICHUS;
pazsusaroujue
1 dopMupoBaHUE IPHUEMOB YMCTBEHHON JEATECILHOCTH: aHAIIN3A,
CUHTE3a, CpaBHEHUs, 0000IICHNUST,;
(] pa3BUBaTh YMEHUS MIPABUJIbHO HAOJIOIATh U JI€JIaTh BHIBOJIBI U3
HaOJIIOJICHHIA;
(] pa3BHBaTh YMEHHUS BBINOJHATH XUMHUUYECKUI AKCIIEPUMEHT;
gocnumameJlbHble
(] BOCHHUTBIBaTh TOUHOCTb U OPTAHU30BAHHOCTH B paboTe, MpH
BBITTOJTHEHUH XUMHYECKOTO SKCIIEPUMEHTA.
Teopernuecknii MmaTepuas sl 3aHATHS.
YucTeie BelecTBa B MPUPOJIC BCTPEUAIOTCS OYEHBb PEIKO, Yallle BEIIECTBA
BCTPEYAIOTCS B BUJIE CMECEH.
Yucroe BEeecTBO - 3TO BEIIECTBO, KOTOPOE COCTOUT U3 OJMHAKOBBIX MOJIEKYJI WU
13 MOHHBIX ATOMHBIX WJIM METANIMYECKUX KPUCTAIIJIOB, TOCTOSIHHBINA COCTaB
KOTOPBIX MOXET OBITh OTPAXKEH C TMIOMOIIBI0 €IMHCTBEHHOU (POPMYIIBI.
TosbKO M3yUYeHHE BEIIECTB B UUCTOM BUJE AAET MPEACTaBICHUE 00 NX UCTUHHBIX
($U3NYECKUX U XUMUYECKUX CBOMCTBAX, a CIIEI0OBATENIbHO, TTO3BOJISET MPABUIBLHO
MCIMOJIb30BaTh BenlecTBa. Bmecrte ¢ TeM, MOHITHE '"'YMCTOE BEMIECTBO" YCIOBHO,
TaK KaK HEBO3MOXXHO MOJYUYUTh aOCOJIOTHO YUCTOE BEIIECTBO, OHO BCE paBHO
COACPIKUT MPUMECH JIpyTHUX BellecTB. [[03TOMY YUCTHIM BEIIECTBOM CUMTACTCS
TaKo€ BEIIECTBO, B KOTOPOM IIPUMECH HE BIMSIOT Ha €ro (pusznueckue u
XUMHYECKHE CBOMCTRBA.
YucThIM BEIIECTBOM HA3BIBAIOT BEIIECTBO, 00JIaAaI0NICe TOCTOSHHBIMU
(bU3MYECKUMU CBOICTBAMHU.
Yro Takoe cmecu? [lpusenure npumepsl cMeceit. Kakue crnocoObl pazaesieHus
cMmeceli Bam n3BecTHhI? Ha 3HaHMM KaKUX CBOMCTB OHU OCHOBAHbI?
CMecH - 3TO CUCTEMBI COCTOSIINE U3 HECKOJBKHUX BEIIECTB - KOMIIOHCHTOB.
Paznuunabie 0Opasipl cMeceil MOTYT COAePKaTh OJTHA U T€ K€ KOMIIOHEHTHI B
JT00BIX COOTHOIIEHUAX. Haxoasch B cMeCH ¢ APYTrUMHU BEIIECTBAMH, KaXKI0€ U3
HUX COXPaHSIET CBOM MHMBHIYyaJlbHbIE CBOMCTBA, TAK YTO CBOMCTBA CMECH
OIIPEIEIISIFOTCS CYMMOM CBOMCTB €€ COCTaBHBIX YaCTEM.
JleMoHCcTpanus onbITa. Pa3neneHne cMecu pacTUTENIHLHOTO Maciia ¢ BOJIOM ¢
MOMOIIIBIO JIeTUTeNbHON BOpoHKH. Kakue pa3inuuus B pu3nueckux CBONCTBaX
BEIIECTB JIETJIM B OCHOBY JJAHHOTO Crioco0a paszesieHust cMecu? (pazmuyHas
MJIOTHOCTD)



Cmecu MOTYT OBITh OJTHOPOJHBIMU U HEOMHOPOIHBIMU. OTHOPOTHBIMHU HA3bIBAIOT
TaKHe CMECH, B KOTOPBIX AK€ C MMOMOIIbI0 MUKPOCKOTA HEJIb3sl 0OHAPYKUTh
YaCTHIIbI BEIIECTB, 00pa3yIOIIUX CMeCh. PacTBOPHI, CMECH Ta30B U HEKOTOPHIE
TBEPJIbIE CMECH SIBJISIFOTCSI OJTHOPOJIHBIMHU.

Heoanopoansbie cMecH - 3TO CMECH, B KOTOPBIX HEBOOPYKEHHBIM TJIA30M WJIH C
MTOMOIIIBI0 MUKPOCKOTIA MOYKHO 3aMETUTh YaCTHIIhI BEIIECTB, COCTABIISIONINX
CMeCh. JTO MyTHas BoJia, OETOHHBIN PacTBOP.

[TpuBeauTe MpUMeEphl OJHOPOAHBIX M HEOTHOPOIHBIX CMECEH.

B xumun ucnonb3yroT cnocoObl pazaeneHus cmeceid. OHM OCHOBAaHBI HA TOM, YTO
U B CMECSX BEIECTBA COXPAHSIOT CBOM (huU3Mveckue cBoMcTBa. PaccMmoTpum
HEKOTOPBIE CHOCOOBI pazuencHus cMmecer. (Vuumenv demoncmpupyem cnocobwi
pasoenenus cmeceu, Hasvleaem uuyeckue CeoUcmea, Ha KOMOPbIX OHU
OCHO8aHbL, NO X00y OeMOHCmpayuu maoOIuyKu ¢ HA36AHUAMU CROCODO8
gvlgewiugaem Ha MAacHUMHOU OocKe. Yuumeno Oemoucmpupyem cnocoowl
pazoesieHuss HeOOHOPOOHBIX CMecell: omcmausanue, Purbmposanue (Pe4Hol Necox
u 600a), oeticmsue MAacHUMOM (NOPOULOK Cepbl U dcelle3Hble ONUIKU), pa3zoeeHue
npu noMowu OeaumenbHol 860POHKU (pacmumenbHoe MAclo U 800a); 0OHOPOOHbLIX
cmecell: 8blnapuanue (NOBAPeHHAas COoab U 600a), OUCMULIAYUSL (IMULOBHLU
cnupm u 600a), aocopoyus (600a u nepmaneanam Kauus.).

3akperuieHue MaTepuaJa.

BeinosiHuTe 3agaHuA:

1)BeinuiuTe B 1B€ KOJIOHKU: a) CMECH, 0) YMCThIC BEIIECTBRA.

JIén, menb, TyMaH, CTEKJIO, COJIA.

2)Haz0BUTE KOMIIOHEHTBI CMECH: BO3IYX

3)BoinuiuTe B 1BE KOJOHKU: a) OJHOPOAHbBIC, 0) HEOAHOPOIHBIE CMECH.

JlpiM, peuyHasi Boja, 4yryH, IJIMHA.

4) HazoBuTte crioco0 pasaesieHus CMEeCH, HEOOXOIUMOM JIJIsl BBIJICTICHUSL:

Coun U3 pacTBOpa MOBAPEHHOM COJIM B BOJIE

I[MpakTHueckoe 3ansaTue Ne9.J/[ucrepcHbIC CUCTEMBI.

Henw: O3nakomumubcsi co ceoticmeamu OUCnepCHbXx cucmem. Hayuumobcs:

20MOBUNTL CYCNEH3UIO U IMYTICUIO ;|
TEOPETUYECKHWHN ObB30OP

UucTeie BemecTBa B MPUPOJIC BCTPEYAOTCS OYCHb PEKO, Yallle BCEro
BCcTpevaroTcss cMecu. CMecH pa3HbBIX BEIISCTB B PA3JIMYHBIX arperaTHbIX
COCTOSIHUSIX MOTYT 0Opa30BbIBATh TOMOTE€HHBIE(PACTBOPHI)
reTepOoreHHbIC(JUCTIEPCHBIC ) CUCTEMBI.



Jlucnepcrvimu- Ha3vl8aiom 2emepoceHHble CUCTEMbl , 8 KOMOPbIX 0OHO 8eUeCmB80
- Oucnepchasa aza ( ux modicem Obimb HECKONILKO) 8 8UOE OYEHb METKUX YACTNUY
PABHOMEPHO pACnpedeleHO 8 00vbeme 0py2020 -OUCNEPCUOHHOIL cpele.

Cpena u ga3bl HAXOAATCS B Pa3HbIX arperaTHbIX COCTOSIHUSIX — TBEPAOM, KUIKOM
u razoo0pazHom. [lo BenmnuuHe yacTuil BEIIeCTB, COCTABISIONINX IUCTIEPCHYIO
dazy, AMcHepCcHbIE CUCTEMBI IETATCS 2 TPYIIIIHI :

I'pyb0oaucnepcHblie (B3BecH) ¢ pazmepamu yactul 6osiee 100 HM. 310
HEMPO3pavyHbIe CUCTEMBI, B KOTOPBIX (haza U cpefa JIETKO Pa3essaioTCs
OTCTaWBaHUEM WIH (PHIIBTPOBAHUEM. DTO- IMYJIBCUU , CYCIICH3UH , a3PO30JIH.
TonkogucnepcHsble- ¢ pazmepamu yactuil oT 100 go 1 uM . Paza u cpena B Takux
CHCTEMax OTCTAaMBAaHUEM PA3JICISIIOTCS C TPYAOM. JTO : 307U (KOJIOMIHBIE
pacTBOphbI- "Kieeno100HbIe" ) U reu (CTYIHHU).

Konnouonvie cucmemul ipo3padHbl ¥ BHEITHE MTOXO0XKH

Ha UCTUHHBIE PACTBOPHI, HO OTJIUYAOTCS OT MOCIECIHUX [l
1o oOpa3yroIeics “cBeTAIeHCs TOPOKKe” — KOHYCY ergg '
TIPH MIPOIMTYCKAaHWK Yepe3 HUX JIyda CBeTa. ITO SIBICHUC el

Ha3pIBaIOT 3¢ gexTom Tungaus.

dddext Tungans
[Ipu ompeaeIeHHBIX YCIOBHSIX B KOJIOMIHOM PacTBOPE

MOXKCET HAYAThCA MMPOUCCC KOAryJIAannu.

Koazynayua — aBneHue CIMNaHus KOJUIOMIHBIX YaCTULl U BBINAJACHUS UX B
ocaok . [Ipu 3TOM KOJIITOMAHBIN pacTBOP MPEBPAIIAETCS B CYCIIEH3UIO HIIH
reinb. [ enu wiu cmyoHu IPEACTABISIIOT COO0M CTYJIEHUCThIE OCAIKHU,
oOpasyroluecs npyu Koaryisiuu 3o0iei. Co BpeMEeHEeM CTPYKTypa rejei
HapymaeTcs (0TCIauBaeTCs) — U3 HUX BBIJIEISAETCS BOAA. DTO

SIBJICHUE CUHepe3uca

Paszanuaror 8 THOB auciepcHbIX cuctem.(n/c + a1/d)

[+XK—anpo3oib (TyMan, o01aka, kapOropaTopHas cMech O€H3MHA ¢ BO3AYyXOM B /|
BC

[+TB—a3p0301b(a6IM, CMOT, TIELTH B BO3IYXE)

K+I'—nena (razupoBaHHBIC HAIMUTKHU, B30UTHIE CIIMBKH)

K+)XK—smynbeust (MOJIOKO, MaliOHE3, MIa3Ma KPOBH, TuM(a, IIUTOIIIa3Ma)
K+TB—3011b, cycnieH3ust (PEYHOM U MOPCKOU WJI, CTPOUTEIBHBIE PACTBOPBI,
MacThl)

TB+I'—T1Bepaas nena(kepamuka, IEHOIUIACT, TOPOJIOH, MOJUYPETaH, MOPUCTHIHN I
OKOJIaJT)

TB+X—-renb(kene, xeaaTuH, KOCMETHYECKUE U MEAUITMHCKUE Ma3u, ToMaza)
TB+TB-—TBepaplii 30J1b (TOPHBIE TOPOIbI, IIBETHHIC CTEKJIA)

XO/Jd PABOTbI




Xo0
pabomul

Pucynku, peakyuu, nadarooenus.

Onvim Nel Ilpuzomoenenue cycnenzuu Kapoonama Kaavyus 6 600e U U3ydeHue ee Ceoll

B
CTEKIISTHHYTO
poOHpKY
BIIUTH 4-5MI1
BOJIbI U
BChHITIATh -2
JIOKEUKH
KapOoHaTa
KaJIbLIUA.
[Tpobupky
3aKPBITh
PE3UHOBOM
poOKOH 1
BCTPSXHYTH
npoOUpKy
HECKOJILKO
pa3

Habnooanu:

Buenmui Bug 1 BUAUMOCTD YaCTHIL;

Onvim Ne2 I,

uzcomaoejienue IMmyibcuu macjia 6 600e u usyuenue ee Cc8oUCme

B
CTEKJISIHHYIO
npoOUpKy
BJIUTH 4-5M1
BOJBI U 1-2
MJI MacJja,
3aKPBITh
PE3UHOBOM
poOKoH u
BCTPSIXHYTh
poOupKy
HECKOJIBKO
pa3. U3yunurts
CBOMCTBA
AMYJIbCHH.
JloGaButs 2-
3 Kanjau
TJIMIEpPUHA.
Yo
MIPOU3O0IILIO0
IIOCJIE €TO
nobOaBieHnN?

Habnooanu:

Buenmauii Bug 1 BUAUMOCTD YaCTHIL:

CrocoOHOCTh OCAXIATHCA U CIIOCOOHOCTD K KOATYIIALIMH «...vvveereeeeieeesnneeens
BuenHuit Bua nocie J0OABICHUS TITMIIEPHHA. ....eeeeuvrereererreeeasereeeennreeesssseeeans



Onwvim Ne3 [Ipucomosnenue KoinouoHo020 pacmeopa u usyienue e2o C80UCma

B
CTEKJITHHBIN
CTaKaH ¢
ropsiueu
BOJOH
BHECTH 1-2
JIOKEUKHU
MYyKU (WU
JKeJlaThHa),
TIIATETBLHO
nepeme-
11aTh.
[IponycTuth
yepes
pacTBoOp Jy4
CBETa
dbonapuka Ha
dbone
TEMHOU
Oymaru

Buenmui B 1 BUAUMOCTD YaCTHII;

CrniocoOHOCTB OCaAXIAaThCs U CITOCOOHOCTH K

KOoaryJsinnunu

HaoGmonaercs nmu a¢gdext Tunnans

Obwuti 661800:

IIpakTuyeckoe 3ausitue Nel0,11. O606menue no teme «CTpoCHHE BEIIECTBAY.

€JIb.

oTpaboTaTh HaBBIKW ONIPEIACIICHUS TUIIOB CBSI3HM, N3MEHCHUH CBOWMCTB 2JICMEHTOB B
nepuogax v rpymnmnax Ileppoguueckoi CUCTEMbI, U3MEHEHUS TTOJIIPHOCTH CBSI3E€H B

MOJIEKYJax.

O00pyI0BAHUE M MATEPHAJBI

o Talbnuna «BUapl XUMHUYECKON CBSI3H))

3ajaHus Ui DIPAKTHYECKOro 3aHATHS

1.O3HaKOMbBTECH C TEOPETUUECKUM MATEPUATIOM 3aHSTHUS.



2 .BEBIITOJIHATE 3aaHUs.

3.IlpaBuabHO OPOPMHUTH B TETPAh IS IPAKTUUECKUX paloT.
4.OTBETUTH HA BONPOCHI JIJI 3aKPEIJICHUS TEOPETUUECKOI0 MaTepruaia
MPAKTHYECKOTO 3aHSATHS.

Teopernueckuii MaTepuas 3aHATHHA

Honnas CBS3b CYIECTBYET MEXK/y aTOMaMHM, CHJILHO PA3IHYaIOIIMMHKCS 110
snaveHusM DO. VIOHHOH CBSI3bIO CBS3BIBAIOTCS ATOMBI METAJLUIOB M HEMETAJIJIOB 32
cyeT 00pa30BaHUs IPOTUBOIONIOKHO 3aPSKEHHBIX HOHOB U UX B3aHMHOIO
IIPUTSKEHUS.

Bemiectsa ¢ noHHOI cBa3bio: Na™Cl, Ca?*0%,Mg?*S%. D1o kpHCcTaIMUeCcKue
BEI[ECTBA — OKCHIBI METAIJIOB, OCHOBAHMS, COJIH.

MeTtaninuyeckas cBfi3b CylIecTByeT B MeTaiiiaXx. OHa BOBHHUKAET 32 CYET
B3aMMOJICUCTBHUS OTHOCUTEIHHO CBOOOIHBIX BAJICHTHBIX DJIEKTPOHOB C MOHAMU
MeTasuioB. BeliecTBa ¢ MeTauIMuecKoi CBSI3bI0 TBEP/IBIE, TOTBKO PTYTh KUIKAS.
Cxema 00pa3oBaHuUs:

Me® — ne <> Me™

CBolicTBa BEIIECTB C METAIUTMYECKOM CBSA3bIO: TBEPAOCTD, FIEKTPOIPOBOIHOCTD,
TEIJIOMPOBOJHOCTh, KOBKOCTb, IMJIACTUYHOCTh, METAJUTMYECKHMA OJIECK.

MeTaibl IMEIOT KPUCTAUTMYECKYI0 METATHICCKYIO PEMIETKY, B y3J1aX KOTOPOM
MOHBI WJIM aTOMBI METAIJIOB.

KoBasieHTHasi cBSI3b - XUMUYECKas CBSI3b MEKY JIByMsI aTOMaMH,
ocyuiecTBisieMast 00Iel ISl 3TUX aTOMOB MapOi 3JIEKTPOHOB, MEPEKPhIBAHUEM
3JIEKTPOHHBIX 00JIAKOB B3aUMOJECHCTBYIOLIUX aTOMOB.

B 3aBUCMMOCTH OT IpHUPOBI B3AUMOACHCTBYIOIINX aTOMOB 3JIEKTPOHHAS Mapa,
00J1aCTh MAaKCUMAJILHOT'O TIEPEKPHIBAHUS JIEKTPOHHBIX 00JIAKOB MOYKET
OJIMHAKOBO MPUHA/JIEKATh B3aUMOICHCTBYIOIIUM YaCTULIAM WM CMENIAThCS B TY
VI IPYTYIO CTOPOHY.

Jj1s o11eHKH ciocOOHOCTH aToMa JaHHOTO 3JIEMEHTa CMEIaTh

AJIEKTPOHHYIO IUIOTHOCTh, OCYIIECTBIIIOIIYIO CBSI3b, IOJIB3YIOTCSI 3HAYEHUEM
OTHOCHUTEJILHOM 2JIEKTPOOTpHUIIATeIbHOCTH (X).

Yem Oosibllie 31EKTPOOTPULIATEIBHOCTD aTOMa, TEM CUJIbHEE TPUTATUBAET OH
0000111€CTBIIEHHBIE 3JIEKTPOHBI. IHBIMU cl10BamMu, py 00pa30BaHUM KOBAJIEHTHOM
CBSI3M MEXJY ABYMsI aTOMAaMH Pa3HbIX 3JIEMEHTOB 00I1Iee AIEKTPOHHOE 00J1aK0
cMmeniaeTcs K 0oJiee NEeKTPOOTPULIATETLHOMY aTOMY, U B TEM 0OJIbIIEH CTENEHH,
yeM O0JIbIlle Pa3HOCTh ANNEKTpooTpuLatesbHocTel ( AX) B3aMMOIeHCTBYIOIIUX
aToMoB. [1oaTomy ¢ poctom AX cTe€neHb HOHHOCTH CBSA3U BO3PACTAET.

[Tpu oOpa3zoBaHNM KOBAJICHTHOM CBSI3M MEIy aTOMaMH C OJMHAKOBOM
anekTpooTpuiarebHOCThIO (Hy, Fa, Oz, N2) obmmias anextponHas napa oyaet
pacrnosaraTbCsi Ha OAMHAKOBOM PACCTOSHUM OT aTOMHBIX siiep. [Ipu aToM oOmue
AJIEKTPOHHBIE TIAPhI IPUHAIIEKAT B paBHOU CTENIEHN 000MM aToMam
OJTHOBPEMEHHO, U HM Ha OJTHOM M3 aTOMOB HE OyJ1eT N30BITOUHOTO



OTPHUIIATEIHLHOTO 3apsia, KOTOPBIA HECYT Ha ce0e AMeKTPOHbI. Takoil BUA
KOBAJICHTHOM CBSA3U HA3bIBAETCS HETIOJSPHOM.

KoBasienTHasi HemoJIsipHAsl CBA3b — BHJI XUMUYECKOM CBSI3H, 00pa3yroIIHiicsa
ME¥K]ly aTOMaMH C OAMHAKOBOU 3JIEKTPOOTPULATEIbHOCTHIO.

B ciyuae, xoraa 3J1eKTpOOTPULIATEIEHOCTH 3JIEMEHTOB, BCTYHAKOIINX BO
B3aMMOJICCTBHE, HE PABHBI, HO OJIM3KH I10 3HAYEHUI0, 00111as AJIEKTPOHHAS Mapa
CMENIaeTCsl B CTOPOHY AJIeMEHTA C OO0JIbIIEH 3IEKTPOOTPHUIATEIbHOCThIO-
KOBaJIeHTHasi moJisipHasi cBsizb (HBr ,HF).

3amanue 1./]aTh onpeaeneHre TEpMUHAM: XUMUYECKasl CBSA3b, MOHHAS CBS3b,
MOHBI, KATUOHBI, aHUOHBI, METAJTNYECKAs CBSI3b.

3aganme2. Kakyto XMMUYECKYIO CBSI3b HA3bIBAKOT KOBAJEHTHOW? OnuiunTe ee
OCHOBHBIE CBOMCTBA.

3aganue 3.YKkaxuTe CXOICTBO U Pa3IMUNE METAJUIMYECKOMN CBSI3U C HOHHOM.
3amanue 4. Cpeny nepevrciICHHbIX COEANHEHNN, YKAKUTE BELIECTBA C
METaJUIMYECKON CBSI3bI0: HUKEIb, a30T, pyTeHU, rpaduT, CelieH, BUCMYT, YpaH,
repMaHuii, 0op, MOJIOHUMN, UHIUM.

3ananme S. N300pa3ure cxembl 00pa30BaHUsi MOHHON CBSI3U B CIIEIYIOIIUX
coenqnHenuax: NaBr, K,S, BaO, CasNy.

3ananme 6. 3adanue gvinonnsemcs 6 COOmMEemMCmMaUU CO CGOUM BAPUAHMOM.
Pacnpeoenenue cmyoenmog no eapuanmam ocyujecmensemcs no CHUCKY 8
aorcypuane: wemnoe — 1 eapuanm; ne uemnoe — 2 gapuanm.

BAPUAHT Ne 1

1. U3 npusenennsix ¢popmyn Bemects: HBr, HF, NaCl, H2, NH3, MgO

BBIITUAILIATE COCIUHEHNUS C KOBAJICHTHOM IOJIIPHOM CBA3BIO U COCTaBbTE
AIIEKTPOHHBIE U CTPYKTYpPHbIE (DOPMYJIIBI 3TON MOJIEKYJIBI.

2. BemiecTBa ¢ HOHHOH CBS3BIO B PAIY:
a) O2--- Cu--- HCI---KCl

0) H2S--- CI2---12---Na20
B) Na20--- AIF3---NaCl---K2S

3. Brrunciure maccy v 00beM :
a) 0.25 moub cynbdara kaneuus CuSO4
6) 0.36 mons HuTpata Oapus Ba(NO3)2

4. PaccunTaiiTe MOJICKY/ISPHYIO MacCy BEIIECTBA U MaCCOBBIC JIOJIH KaXKI0TO
anmementa: Cu(NO3)2, BaCl2, AgNO3.



BAPUAHT Ne2

1.3 npuenennbix Gopmyin Bemect: KCI, Nal, Al203, CI2, HI, Br2 Beimummure
COCTUHCHMSI C MHOM CBSI3BIO U COCTABBTE AICKTPOHHBIE M CTPYKTYPHBIE (hOPMYJTBI
ATOU MOJIEKYJIBI.

2. BemecTBa ¢ KOBaJ€HTHOW HEMOJISPHOM CBS3BIO B PAY:
a)H20—H2---- AIF3--- MgO
0) Li20--- HCI---HF---CaO
B) 12---F2---ClI2---02
3. Kakoe KoIM4ecTBO MOJIb COICPIKHUTCS B:
a) 235 rpammax rugpokcuaa meaun Cu(OH)2
0) 127 rpammax HuUTpata cepedpa AgNO3
B) 28,24 nutpax 6enzona C6H6

4. PaccuuTaiiTe MOJICKY/ISIPHYIO MacCy BEIIECTBA U MACCOBBIC JIOJIU KaXKI0TO
anementa: K3PO4, Mg(NO3)2, CrOs3.

IIpakTnueckoe 3ansaTue Nel2. [IpurotoBiieHrE paCTBOPOB 3aJaHHON
KOHIICHTPALUU.

[leab:

HayuuTbcs roTOBUTH pacTBOPHI C 3aJaHHOW MOJISIPHOM KOHLIEHTPALMEHN.
O0opyaoBaHKMe U MATEPHAJIbI

BECHI JTa0OpaTOpHbIe, XUMUYECKHE cTakaHbl (V = 50MI), CTEKJISIHHbIC MTAJIOYKH,
KepaMUYEeCKHe JI0KEeUKH, MepHble IMHAPHI (V = 100Mmi), Menzypku (V =50mmn),
JTUCTUWITMPOBAHHAS BOJIA, XJIOpUJT HATpus (TB.), coysiHas kuciaota 20%

3aiaHus IS IPAKTHYECKOT0 3aAHATHS

1. TloBTOPUTH M UCTIONB30BaTh MpaBwmiia Th Mpu BBIMOIHEHUN MTPAKTUYECKUX
paboT B KaOMHETE XUMHUHU

2. IloBTOpUTH M MPAKTUYECKU TPUMEHUTH 3HAHHS O PACTBOPAX M KOHILICHTPAIUAX
pacTBOPOB

3. [ToBTOPUTH YCTPOKCTBO TaOOPATOPHBIX BECOB U MIPaBUJIa B3BEIIUBAHUS

Teopernuyeckoe BBeeHUE

Konunenrpauuss — Benu4ynHa, XapakTepU3yIolas KOJTUYECTBEHHBIM

COCTaB pacTBOpA.

Cornacuo npasuinam UIOITAK, koHIeHTpale pacTBOPEHHOTO BEIIeCTBA (HE
pacTBOpa) Ha3bIBAIOT OTHOIIEHUE KOJIMYECTBA PACTBOPEHHOIO BEILIECTBA UITU €TI0



http://infourok.ru/go.html?href=%2Fwiki%2F%2525D0%2525A0%2525D0%2525B0%2525D1%252581%2525D1%252582%2525D0%2525B2%2525D0%2525BE%2525D1%252580
http://infourok.ru/go.html?href=%2Fwiki%2F%2525D0%252598%2525D0%2525AE%2525D0%25259F%2525D0%252590%2525D0%25259A
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Macchl K 00bEMY pacTBOpa (MOJIB/II, T/1T), TO €CTh 3TO COOTHOIICHHE
HEOJHOPOJHBIX BeJINYUH. Te BeJIMUMHBI, KOTOPBIE SBJIAIOTCS OTHOLICHUEM
OJHOTUITHBIX BEJIMUYMH (OTHOIIEHUE MACChl pACTBOPEHHOTO BEILIECTBA K Macce
pacTBopa, OTHOILIEHHE 00bEMa PACTBOPEHHOTO BEIIECTBA K 00bEMY pacTBOpaA)
IIPaBUJILHO HA3BIBATh JOJSIMHU.
OnHaKo Ha MpPaKTUKE JIsl 0OOMX BUIOB BBIPAXKEHUS COCTaBA MPUMEHSIOT
TEPMUH KOHYeHmpayus U TOBOPAT O KOHUEHTPALMH PACTBOPOB.
MousipHO# KOHIEHTpalMell pacTBOpa Ha3bIBAIOT OTHOLIEHNE KOJINYECTBA
PacTBOPEHHOIO BEILIECTBA K 00BEMY pacTBOpa
MoJispHasi KOHIEHTPAUS [TOKAa3bIBAET YMCIIO MOJIEH paCTBOPEHHOIO BEIIECTBA
B OJIHOM JIMTPE PacTBOpa

C=v/V

AJITOPUTM NMPUTOTOBJICHHUS OINPeIeJIEHHOr0 00bE€Ma pacTBoOpa
¢ 32JJaHHOM MOJIIPHOM KOHLEHTpaluen
PaccuuTaTh Maccy BeliecTsa.
J1j1s pacueToB UCNOIb30BaTh (POPMYJIBL:
C=v/V,;v=CV,m=vM;m=CVM
B3BecuTh Ha Becax paCCUUTAHHYIO HABECKY.
[lepeHnecTn HaBeCKY BEIIECTBA B MEPHYIO KOJIOY.
[Tpunuth B K0JI0y HEMHOTO BOJIbI M IEpEMEIIATh CTEKIISIHHON NaJIOYKOM 10
IIOJTHOTO PACTBOPEHUS BEILIECTBA.
Hanute B MepHYIO KOJIOY BOJBI 10 METKH.

fl‘ 5o

Uto0Ob! HE MepennuTh BOAY, MOCIEIHNE KaIIN 100aBIISATh C TOMOILBIO MUIETKH.
IIpakTnyeckue 3a1aHusA
3amanue 1. [IpurotoButs | 11 pacTBOpa XJI0puaa HaTPUS C MOJISIPHOM
koHueHTpamuen 0,155 M
3aganue 2. [IpurotoButs 0,5 1 pacTBOpa CONSIHON KUCIOTHI C MOJIIPHOU
koHieHTparmei 0,10 M u3 pactBopa ¢ MaccoBoit goJiet cosisiHoi kuciaotsl 20% (p
= 1,1 r/cm3). [lomHuTe: m = pV
Odopmirenune oTuera
Howmep u cogepxanue 3amaumn
Yro nenanmu
Pacuetsl
BriBogsl


http://infourok.ru/go.html?href=%2Fwiki%2F%2525D0%25259E%2525D0%2525B1%2525D1%25258A%2525D1%252591%2525D0%2525BC

4. KOHTpPOJIbHBbIE BONIPOCHI

1. Ykaxxute pacTBOPHUTEh M PACTBOPUMOE BEIIIECTBO B CIAECAYIONINX PAcTBOpAX:

a) coib (NaCl) u Bona; 0) kucnora (xuakocts, HoSO4) u Boxa;

B) ra3 (HCI) u Boaa; r) cnupt (xuakocts, Co,HsOH) u menous (tBepnas, KOH).

2. [Tonp3ysick TabmuIeit paCTBOPUMOCTH, OTIPECIIUTE IPUMEPHYIO PACTBOPUMOCTD
upu 20 °C B Boxe Bemiects: H,S, Ca(OH),, PbCl,, PbS, Na,COs,

3. Kax mpaBuiibHO pacTBOPSITH XJIOPOBOAOPOT B BOJIE: @ — Fa300TBOIHAS TPyOKa
OITyITIeHa B CTaKaH C BOJOM; O — ra3 mocTymnaeT B TePMETUIHBINA COCY]T C BOJOMU; B —
ra3 4epe3 BOPOHKY HaJ CTAKAHOM OITYCKAeTCs K BOJIC; T — ra3 MpOXOAUT Yepes
CKJIAHKY TUIIEHKO ¢ BOJIOMN?

a 3 -

3. B mepHnoii konbe pactBopunu 20 r NaOH B 150 M BoasI 1 JoBETH 00BbEM
10 200 mn. KakoBa MossipHasi KOHIIEHTpalus pacteopa’?

IIpakTueckoe 3ansaTue Nel3, Nel4. O6o6menue o reme «Knaccudukarus
HEOPTaHUYECKUX BEIIECCTBY.

Bapuanr |

{enb: HAYyYUTHCA TPOBOAUTH XUMHUECKHE OKCIIEPUMEHTHI 10 IUIAHY,
AKCIIEPUMEHTAIBHBIM MYTEM OMNPEICIATh CBOWCTBA BENIECTB, AHAIU3UPOBATH
pe3yNbTaThl U OPOPMIISITH OTUET.

Buumanue! Hukoraa He mnpucrynaiite K padore ¢ XHMHYECKUMH
peakTUBaMH 0e3 M3yUeHUs] HHCTPYKIHH.

OnpiT 1. ONBITE C OKCUAAMU.

1. B nByx mpoOupkax HaxoAsATCs OKCHJI Kaibliud ¥ okcua ¢ocdopa (V).
[TogymaliTe, KaK OTJIMYUTH 3TH OKCHJBI, M MPOBEIUTE COOTBETCTBYIOIINE OIIBITHI.
Onpenenure, K KAKMM KJIaccaM HEOPraHWYECKHX BEIIECTB OTHOCSATCS IMOJTYUYCHHBIC
BEIIIECTRA.

2. OrMeTbTe NpPH3HAKK HAOJIOJAEMBIX SBJICHHH, COCTaBbTE YypaBHEHUS
XAMUYECKUX PEAKLIUM.

OnbiT 2. ONBITH C TUAPOKCHUIAMH.

1. CoctaBpTe TJIaH U3YYCHHUS XUMHUYECKHUX CBOMCTB IMOJYYEHHBIX B TIEPBOM
OMBITE BEIIECTB.

2. [Tonbepute 060pyI0BaHNE U PEAKTUBHI M MPOBEIUTE HEOOXOIUMBIE OTIBITHI.



3. OrMmerpTe mNpU3HAKK HAOIIOJAEMBIX SIBJICHHUI, COCTaBbTE YypaBHEHUS
XUMUYECKUX PEAKLIUMN.

3amanue «MpIcJeHHAsI IKCIIEPUMEHTATbHAS 321242y,

1. B Bamem pacnopsikeHuu: mMedsb, okcud meou (I), pacmeopwvr conanot
KUCTIOMbl, 2UOPOKCUOa Hampus, xaopuoa Hampus. MOXXHO 1M HECKOJIbKUMHU
crocob6amu osryauTh xjaopua meau (11)?

2. CocTaBbTe YpaBHCHHSI COOTBETCTBYIONINX XUMHUECKUX PEAKITUN.

AJI'OPUTM
O®OPMIJIEHU S OTYETA I10 [TPAKTUYECKOM PABOTE

1. 3anummure Ha3BaHUE MPAKTUUYECKON paOOTHI.

2. 3anummTe el MPaKTUYeCKOr padoThl.

3. [lepeunciure HEOOXOAUMOE 0OOPYIOBAHUE U PEAKTUBBI.

4. ITponyMaiiTe mIaH BBIMOJHEHUS PaOOTHI.

5. IlpoaymaiiTe W 3amMIIMTE MpaBUiIa TEXHUKH O€30MaCHOCTH MpU padoTe ¢
JAHHBIMU PEAKTHUBaMH U 000PYIOBAHUEM.

6. 3anumuuTe YpaBHEHHS COOTBETCTBYIOIIMX pPEAKIMH M OTMETBTE MX
IIPEAI0JIaraeMbl€ IPU3HAKH.




7. IlomyuuB pa3pelieHue yauTelnst, IPUCTYIANTE K BBIIOJIHEHUIO XUMUYECKOTIO
DKCIIEPUMEHTA.

8. OopmuTe OTUET O BHITIOJIHEHUHU B BUJIC TAOJIUIIBIL:

[enictBus Habmronenus YpaBHEHUS peakui

9. BeinonHuTe 3a/1aHKE, JAHHOE B BAIIEM BAPUAHTE.

10. 3amumure BBIBOABI O XUMHUYECKHUX CBOMCTBAX MCCIIEAOBAHHBIX KJIACCOB
BEIIIECTB.

Bapuanrt Il

Heﬂb: HaY4YUTLCA IIPOBOIUTHL XHMHUUYCCKHC OKCIICPUMCHTBI II0O ILIAHY,
OKCIICPUMCHTAJIbHBIM IIYTCM OIIPCACIIATH CBOMCTBA BCHICCTB, AHAJIN3HUPOBATH
PE3YIIbTAThI U O(l)OpMJI}ITI) OTYCT.

Buumanue! Hukoraa He mnpucrynaiite Kk padore ¢ XUMHYECKHUMH
peakTUBaMu 0e3 N3y4eHUs MHCTPYKIUM.

OnbiT 1. ONBITH C COMSAMH.

1. B n1Byx mpoOupkax Haxomaarcs pacTBOphl xjopuna sxkenesza (1) u xmopuna
O0apus. Ilomymaiite, KaKk pa3audyuTh UX, U MPOBEAUTE COOTBETCTBYIOLINUE OMBITHI.
Onpenenute, K KAKUM KJIaCCaM HEOPTraHUYECKUX BEIIECTB OTHOCSATCS MOJTYYEHHbIC
B PE3YyJIbTATE OIBITOB BEIIECTBA.

2. OTMeThTe MpU3HAKK HAOJIIOMACMBIX SBJICHUM, COCTaBbTE YypaBHEHUS
XUMHYECKUX PEAKIIUH.

OnpiT 2. OUBITH C TUAPOKCHIAMH.

1. CocraBbTe IJIaH M3YyYEHHS] XMMHUYECKHX CBOMCTB IOJIyYEHHOTO B MEPBOM
omnbITe U3 xyuopuaa xkenesa (I11) BeniecTna.

2. Ilonbepute 000pyI0BaHUE U PEAKTUBBI U TTPOBEAUTE 2 OMBITA C BEIIECTBOM,
MOJTy4YeHHBIM U3 XJjiopuaa xxenesa (I11).

3. OrMmeTbTe NpPHU3HAKK HAOJIOAAEMBIX SIBIICHUM, COCTAaBbTE YpPaBHEHUS
XAMUYECKUX PEAKLIHM.

3a JaHHUEC «MpbIcjieHHast IKCIIEPpUMEHTAJBbHASA 3a/iavda».




1. B Bamem pacnopsuKeHHH: MAcHUl, OKCUO MA2HUS, pPACMEOPbl CEPHOl
Kuciomol u cyivgama Hampus, eooa. IlogymaiiTe, CKOJBKUMU CIIOCOOAMU BbI
MOTJIH OBl TTOJIYYUTh THAPOKCHT MarHusl.

2. CocTaBbTe YpaBHEHHS COOTBETCTBYIONTNX XUMHUECKHUX PEaAKIIUH.

AJI'OPUTM 5
OPOPMJIEHMA OTYETA 110 ITPAKTUYECKOHM PABOTE

1. 3anuimTe Ha3BaHUE MPAKTUYECKON PaOOTHI.

2. 3anummTe ey MPaKTUYECKON padoThl.

3. [lepeunciure HEOOX0AUMOE 000PYIOBAHNE U PEAKTUBHI.

4. ITpomymMaiiTe TUIaH BBITIOJHEHHS PaOOTHI.

5. IlpoxymaiiTe U 3amuIIMTE MpaBUia TEXHUKH O€30MAaCHOCTU Mpu padboTe C
JTAHHBIMU PEaKTUBAMU U 000PYIOBAHUEM.

6. 3anuiuuMTe YpaBHEHHS COOTBETCTBYIOIIMX PEAKIUHA M OTMEThTE UX
IIPEIOJIaraeMble IPU3HAKHU.

7. llonyunB paspelieHHe yUUTENs, IPUCTYNAUTE K BBITOIHEHUIO XUMUYECKOTO
AKCIIEPHUMEHTA.

8. OopmuTe OTUET O BHITIOJIHEHUU B BUJIEC TAOJIUIIBL:

JlenicTBus Hab6mronenus YpaBHEeHUS peakuuii




9. BrinosiHuTe 3a7aHKE, JAaHHOE B BallleM BapUaHTe.

10. 3amumunre BBIBOALI O XUMHUYECKMX CBOMCTBAX HKCCJIEIOBAHHBIX KJIACCOB

BCIICCTB.

KJIACCbI HEOPTAHUYECKHUX BELHIECTB
Il enu: HayduThCAd S3KCIIEPUMEHTAIBHBIM IIyTEM XapaKTEPU30BAaThb CBOWCTBA

BCIICCTB, IIPOBOAUTL XHUMHNYCCKHUC OKCIICPHUMCHTLI IIO IIJIaHY,

PE3YIIbTAThI U O(l)OpMJIHTI) OTYCT.

[Inan paGoTHhi:

1. ITo3HAKOMUTBCS ¢ UHCTPYKLHUEN U
peaKkTUBBI U 000PYI0OBaHUE.

2. Onpenenuts npasuna Th.

AHAJIU3UPOBATH

OIIPCACIINTD H€O6XOI[I/IMBI€ XUMHNYICCKHUC

3. Onpenenutb METOJT paclio3HaBaHUs BbIIAHHBIX BELIECTB.
4. 3anucaTh ypaBHEHHS] XUMUYECKHUX MTPEBPAILLICHHMN.
5. IIpoBecTH ONBITHI COTTIACHO 3aJaHUSIM.

Ob6opynoBaHUE U PEAKTHUBHI:

Bapuanrt |

Bapuanrt Il

2 npoOUPKHU — C HABECKaMHU OKCHJIa
Kanbiusg u okcuna dpocdopa (V); crakan
C BOJIOM, KMCJIOTHO-OCHOBHBIHN
WHIUKATOP (JAKMYC WM
YHUBEPCAIbHBIN), pACTBOPBI CEPHOI
KHCJIOTBI, THAPOKCUA HATPHUS,
KapOoOHaTa HaTPUsl; YUCThIE IPOOUPKH,
HITaTUB TPOOUPOYHBIH

2 npoOUPKH — C pacTBOpaMU XJIopuaa
xenesa (I11) u xnopuna Gapus;
PacTBOPHI THAPOKCUA HATPHUSI, CEPHOM
KHUCIIOTBI, CyJib(paTa HATPUS; YUCTHIE
OpPOOUPKH, IITATUB NPOOUPOUHBIN,
CIUPTOBKA, 32)KUM TPOOUPOUHBIA,
CIIUYKH

Th: akkypaTHO paboTaTh ¢ JJaOOPAaTOPHBIM 0OOPY/IOBAaHUEM, HE HIOXATh U HE
npoOOBaTh BEIIECTBA, MCIOIB30BaTh MUHUMAJIbHBIC KOJIMUECTBA PEAKTUBOB. (Eciu
HYJICHA CRUPMOBKA, Mo 000asums npasuia pabomsl ¢ Hell.)

Xona paboThl

Bapuanr |

BapuanT Il

1. Pacio3HaBaHuE BENIECTB:
B npobupku ¢ okcumamu 100aBUTH BOTY

1. Pacrio3HaBaHKE BEUIECTB:
B npobupku ¢ consimu 106aBUTH




U OTIPE/ICIIUTh PEAKIIUIO CPEIbI. pacTBOp THAPOKCHUIA HATPHSI.

CaO + H,0 = Ca(OH); — makmyc cunwui, | FeCl; + 3NaOH = Fe(OH)3| + 3NaCl —
cpena IeovyHasl. ocaJiok Oyporo IBeTa.

P,Os5 + 3H,0 = 2H3PO, — JIJaKMyC BaCl, + 2NaOH = Ba(OH)z + 2NaCl —
KpacHBIH, cpea Kuciasl. SIBHBIX TIPU3HAKOB PEAKIINH HET.

2. Ca(OH); — ocHOBHBIIA 2. Fe(OH); — mepactBopumoe
MaJIOPaCTBOPUMBIN THAPOKCH/I. OCHOBaHME.

1) Ca(OH)z + H,SO, = CaSO, + 2H,0 — 1) 2F€(OH)3 + 3H,S0O, = FEz(SO4)3 +
MIOMYTHEHHE PacTBOpA. 3H,0 — pacTtBOpeHue ocajka.

2) Ca(OH), + Na,CO3 = CaCO3| + t°

2NaOH — BrIazeHne ocaaka 6e1oro 2) 2Fe(OH); — Fez03 + 3H,0 —
BETA. OTJICJICHUE BOJBI OT OCaaKa.

BreiBO 11 . paCTBOPUMBIC OCHOBAHHUSA BriBoO A . HEpaCTBOPHUMBIC OCHOBAHUA
B3aUMOJEUCTBYIOT C KUCJIOTHBIMU B3aUMOJIEHCTBYIOT C KMCIIOTaMU
OKCHIAMH, KUCJIOTAMH (peaKIus (peakuys HEUTpaNU3aLKN) U
HEeWTpanu3aiuu), ¢ paCTBOpaMu Ccojieid |PasiararoTcs Ipu HarpeBaHUH

[IlpumMedaHue: IKCIEPUMEHTANIbHBIC 3aJlaHKs o0ydarouecs: PUKCUPYIOT B

MPEIIOKEHHON KapTOU-UHCTPYKIIUEH TabauIe, 3amnuckiBas NEeNCTBUA
CaMOCTOSTEILHO.

Mpuicnennwiii Ikcnepumenm. Ilpennonaraer 00001TICHHBIE 3HAHUS
o0yyJarommxcs.

Bapuawnm 1. 1-i1 cnoco6 — CuO + 2HCI = CuCl; + H,0
2-11 crtioco0 — CuSO, + 2NaOH = CU(OH)Z + Na,SO4
Cu(OH); + 2HCI = CuCl; + 2H,0
tO
Bapuawnm Il: 1-i cnoco6 — Mg + 2H,0 = Mg(OH);, + H;
tO
2-# cmoco6 — MgO + H,0 = Mg(OH),

IpakTuueckoe 3ansaTue NelS. OKUCIUTENHEHO -BOCCTAHOBUTEIIBHBIE PEAKIIUU.

ge.]'lb: COBCPIICHCTBOBATH YMCHUA U HABBIKH B COCTABJICHUN OKHUCJIIMTCIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIMU MCTOAO0M 3JICKTPOHHOI'O OajaHca.

O060pyI0BaHHE M MATEPHAJBI

o Tabnuipl, cxeMbl, pa3gaTOYHBIA MaTEpHUa
e TETPAab IS MPAKTUICCKHUX PadOT;
e  KaJIbKYJATOD;




e pyuKa

3ajanus Ui IPAKTHYECKOT0 3aAHATHS

CTyneHT JO0JIKeH yMeTh:

- ONpeIeJIATh: CTEICHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, TUI XUMUYECKON
CBSI3U B COCJIMHEHUSX, OKUCIIUTENIb U BOCCTAHOBUTEIb, TPUHA/IJICKHOCTD BEIIECTB
K Pa3HbIM KJIaCCaM HEOPTraHUYECKUX U OPTaHUYECKUX COCIUHEHHUM;

- 00BSAICHATH: MIPUPOTY XUMUUYECKOU CBA3U (MOHHOUN KOBAJICHTHOM,
METAJJTUYECKOU U BOJIOPOIHOMN );

- MIPOBOAMTH: CAMOCTOSTEIbHbIN TTOUCK XUMHUECKOW HHPOPMAITUHN C
HCIIOJIb30BAaHUEM PA3IMYHBIX HICTOYHUKOB (HAYUYHO-TIOMYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETa); UCTIOIh30BAThH
KOMITbIOTEPHBIE TEXHOJIOTUU AJI1 00paOOTKHU U NIepeiadyu XUMUUECKOM
uH(OpMAaIUU U €€ MPEJCTABICHUS B Pa3IUYHbIX (OopMax.

CTyneHT 10J15KeH 3HATH/IIOHUMATD:

- Ba)KHeH e XUMUYEeCKHe NOHATHUS: BEUIECTBO, XUMUUYECKUM JJIEMEHT, aTOM,
MOJIEKYJIa, HOH, XUMHAYECKasl CBSI3b, JIEKTPOOTPULIATEIILHOCTD, CTEIICHb
OKHCJICHUS, OKUCIIUTENIb 1 BOCCTAHOBUTENDL, OKHCJIIEHUE U BOCCTAHOBJICHHUE;

- OCHOBHbIE TEOPUM XUMHUM; XUMUUECKOU CBA3U, CTPOCHUSI OPTAHUYECKUX U
HEOPraHUYECKUX COCIUHEHUM.

Teopernueckasi 4acTb

OKHCANTETBLHO-BOCCTAHOBUTEILHbBIE PEAKIIMU.

Teopus oxuciumenbHO-60CCMAHOBUMENILHBIX PEaKYU.
Oxucnumenvro — 6occmanogumenvhvimu peakyuimu (OBP) Ha3bIBaIOTCS peaKIni,
MPOTEKAOIIUE C U3BMEHEHUEM CTENIEHN OKHCIIEHUSI aTOMOB, BXOASIIUX B COCTaB
pearupyronmx BeecTB.
+5-2 1° 432 0
2KNO3; = 2KNO,+ O,
+2 42
Fe%+ CuSO,= FeSO,+Cu°

OCHOBHBIE I10JIOKEHUS TEOPUH
OKucnenuem Ha3bIBAECTCA MPOLECC MPUCOEAMHEHUS JIEKTPOHOB aTOMOB,
MOJIEKYJIOW I HOHOM.

Clg-2¢ —»2C1*; 8% -2 »8°

Boccmanosnenuem Ha3bIBACTCS MPOLECC IPUCOCIUHEHUS HIEKTPOHOB aTOMOB,
MOJIEKYJIOW WJIA HOHOM.

Cly +22 —2C17; 8°+2¢ -8

ATOMBI, MOJIEKYJIbI, MOHBI, OTJIAFOIIUE JICKTPOHBDI,
Ha3bIBAIOTCS 80CCMAHOBUMEIAMU, B PEAKIIMU OHU OKUCTIAIOTCS. CTeneHb
OKHCJICHUS MOBBIIIAETCS. ATOMBI, MOJIEKYJIbl, HIOHBI, IPUCOEAUHSIOIINE



9JICKTPOHBI, HA3bIBAXOTCA OoKUuciumesisimu, B pCakKiiun OHM BOCCTAaHABJIMBAIOTCA.
CreneHb OKUCICHUS TTOHMKACTCH.

OxwucieHue Bcerjia CormpoBOXKIaeTCsl BOCCTAHOBJIICHUEM U HA00OPOT:
BOCCTaHOBUTEJIb —€ =2 OKMCJIUTE]b

OKHMCJIUTEJNb +€ 2 BOCCTAHOBUTEJIb
Yucno 37eKTPOHOB, OTAABAEMbIX BOCCTAHOBUTEIEM, PABHO YHUCITY JIEKTPOHOB,
MIPUCOCTNHECHHBIX OKUCIUTEIIEM.
BaxHellnne OKHCIUTEIN U BOCCTAHOBUTEIU
- BoccranoBuTeIM: METAILIBI, BOJOPO, yriepo, okcua yriepoaa (II) CO,
cepoBogopoa HoS, oxcup cepol (IV) SO,, cepructas kuciaora H,SO4 u ee comnu;
nonosogopoanas kuciora HI, 6pomoBonopoanas kucinora HBr,
xJsiopoBogopoanHas kuciaora HCl; HekoTopbie KaTHOHBI COJIE METAIIOB: Cybdar
xenesa (II) FeSO4, Mn?*, Sn?*, Pb?*, Cr¥*; azotucras kucnora HNO,,
ammuak NHs, ruapasun NoHa, okcnn azota (IT) NO; dpochopucteie
kucioTel HPO, n H3POgs; anpaeruasl, ciupTel, MypaBbUHAs, IIIaBeJICBast KUCIOTHI,
TJIIOKO3a.
Karon npu anexrponuse.
- Oxuesmrenu: kucinopoa Oz, 030H O3, PTOpP, rajJoreHsl; NepMaHraHat
kamuss KMnO,, marranat kamms KoMnO,, okenn mapranma MnO;; azoTHas
KHMCJIOTa, KOHIIEHTPUPOBAaHHAs CEpHas KACIIOTA; nepokcu Bogopoaa HoOy;
xpomat K,CrO4 u nuxpomar K,Cr,07 kanus; okcun menu (I1) CuO, okcun cepedpa
(1) Ag20, oxcua onora (IV) SnO; u cBuna (IV) PbO2; noHBI METa/LIOB, CTOSIIIIUX
B Py aKTUBHOCTH 1ociie Bopopona: Ag*, Au®'; runmoxiopuTsl, XJao0parsl U
nepxiyopatsl; «L{apckas Boaka» - cMmech Tpex 0obeMoB HCl 1 otHOTO
ooveMa HNO3 KOHIIEHTPUPOBAHHBIX.
AHOJI TIpU 3IEKTPOJIU3E.
CocraBJ/ieHre YypaBHEHHH OKHMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIMi
MeToa 3J71eKTPOHHOTI0 0aJ1aHca
Cxema peakuuii ¢ yKa3aHHEeM CTeneHel okucienus. Haitu okucnurens u

BOCCTAHOBUTCIIb.
+4 +7 +6 +2
Na, S0z + KMnO, +H,S0, = Nay SO, + MnSO0, + K,S0, + H,0

cpena
3anucaTth IMOJypCaKn OKHUCJICHHUSA U BOCCTAHOBJICHUA, C6aJ'IaHCI/IpOBaTI> 3apsabI.

5|s™-2¢ »s*6 IPOILIECC OKHUCIIeHUS
B

+7 —
2 |Mn*"+5¢ — Mn*2 IPOIIECC BOCCTAHOBJIEHUS
OK

CymMMupoBaTh TIOJIyPEAKIIMU B TIOJIHOE ypaBHeHue. Haiitu kosddurmenTs! mpu
OKHCJIUTENIE, BOCCTAHOBUTENE U APYTUX PEArHPYIOIIUX U ITOJTYYEHHBIX B
pe3yJIbTaTe peaKry BEIIECTBAX.

= 5N2,S0, +2MnS0, +K,S0, +3H,0



IIpakTH4eckas 4acTb
IIpumepsi

Ipumep 1
250, + 0, = 250
02 + 02 =2 4 a)

Peaxyus coedunenus.
2S*0,-BoccTaHOBUTEND, T.K. S™ MOBBIIIaeT creneHp okuciaeHus 10 S8 SOs;
O,%-oxucaurens, T.K. O° moHmxaer crenens okucieHus 10 O2 B S20s.

OBP- MmexMosexkyasapHasl.

+1 +7 =2 +6 +4 ¢
2KMnO, = K;MnO, + MnO, + 0,T; 6)

Peaxyus paznooscenus

KMnO;- okucnutens, T.k. MN'’ HOHMKAeT CTENeHb OKUCIEHUS B

coequaeHnsax KoMn*®0,u Mn*0,.

KMnO4- BoccTanoBuTensb, T.K. O2B MNO,4 MOBBIIIAET CTENIEHb OKUCIICHUS B

coequaennu O,°.

OBP — BHYTpUMOJEKYJISIpHAs, a 711 MapraHla v peaxkyusi
OUCNPONOPYUOHUPOBAHUL,;

0 +3 ;43 0
2Al + Cr203 =A1203 + 2Cr B)

Peaxyus samewenus

Al° noBsimaer crenens okucienus 10 Al 2 — BocctaHoBUTEN;

Cr*® B coequnenun Cr,03 moHmxkaer crernens okuciaenus 10 Crl —okucnurens;
OBP — MeXMOJIEKYJIISIpHASL.

=2 2

3+ 4 _Q -2 . -3 3O 0
CH,—CZ + Ag0 — CH—CZ +2Agl;
", N Tl
H OH

r)

Peaxyus nenonnoeo okucnenusi opeanuiecko2o coeouHeHus.

OBP mexxmonekyisipaas, T.K. C1™! B anpaeruie moBwIIaeT cTerneHb OKACICHHUS /10
C*® B KHCITIOTE, ANTbJETHI-BOCCTAHOBHUTE.

Ag*! nonmxkaer crenens oxucnenus 10 Ag%; Ag,O- okucuTens.

OBP gBIAIOTCS HEKOTOPBIE PEAKLIMU COCUHEHUS, PA3JI0KEHUS, PEAKLINT
3aMeIICHHUS.

Okucaumens 6ce20a cmenenb OKUCIeHust nonudcaem. Boccmanosumens 6cecoa
cmenenb oKucieHus nogviuiaem!
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CamocrosiTesibHast paboTa

3amanue: coctaButh ypaBHeHus OBP MeToom a5iekTpoHHOTO OanaHca u
MPOKIACCU(PUITUPOBATD 110 MIPUZHAKY HAXOXKJCHUSI OKUCIUTENSI U BOCCTAHOBUTES
B COCJIMHEHHUSIX.

Bapuanr | Bapuant |1

a) Hy+ WO3; H,O + W a) Bro+ H,S S + HBr

0) Li + Nz LisN 0) Cu + O, CuO

B) S + KCIO3 SO, + KCI B) Br, + NaOH NaBrOs; + NaBr + H,0

IIpakTnueckoe 3anaTue Nel6. CKopocTh XUMUYECKUX PEAKIIUIA.

Y4yeOHas nesib: yriayOuth U 0000IIUTH TEOPETUIECKUE 3HAHUSI CTYICHTOB O
CKOPOCTH XMMHUYECKOM peaKInu, 3aKperuTh 3HaHUE POPMYJT BHIPAKECHUS
CKOPOCTH PEaKIni, HAyUYUThCS BBIMOIHATH PACUEThI, UCTIONB3YS JaHHBIC

bopMyIbL.

3HATh:

- IOHSITHE CKOPOCTHU PEaKIINU;

- (hakTOPBI, BIUSIONINE HA CKOPOCTh XUMHUUECKON PEaKIINH;

- IOHATHE TeMIlepaTypHoro koadduirenta u npasuiio 5. Baut-I'odda.
yMeThb:

- BBITIOJTHSATH PAacyeThl TI0 OIICHKE CKOPOCTH XMMHUYECKON peaKIlnu;

- BBINOJIHATH PACUETHI IO OLIEHKE BIIMSHUSA TEMIIEPATYPHI HA CKOPOCTh
XAMHUYECKON PEAKIINH.



3anaqn NPAKTHYECCKOI'0o 3aHATHUA:

1. 3aKp€HI/ITB TCOPETUUCCKUC 3HAHUA O XUMHNYCCKHUX PCAKIHUAX N CKOPOCTH
XUMHNYCCKUX PCAKIUAX.

2. OTBeTUTH HA BOIIPOCHI JIS 3aKPEIJICHUSI TEOPETUUECKOT0 MaTepuaa.
3. BBINOJHUTE MpaKTUYECKHUE 3a/1aUH.
4. OTBETUTH Ha BOIIPOCHI JIJIs1 KOHTPOJIS.
O0ecreyeHHOCTDh 3aHATHSA:
1. YdeOHO-MeTOmMUECKas TUTEepaTypa:

o Ta0puensn O.C. u ap. EctecTBo3HaHue. XUMHsl: YUEOHUK SISl CTYAEHTOB
poecCHOHANTBHBIX 00pa30BaTEIbHBIX OPTAHU3AINN, OCBAMBAIOIIINX
npodeccun u cnenuansaocTu CIT1O. — M., 2017.

1. Tetpanpb 11l MPaKTHYECKUX PaldoOT.
2. Kampkymsarop.
3. Pyuxa.

Kpartkue Teoperndeckue v y4e0HO-MeTOAUYCCKHE MATEPHUAJIbI 110 TeMe
NMPAKTHYECKOr0 3aHATHSA

N3BeCTHO, YTO OJJTHU XUMHUYECKUE PEAKIINU IPOTEKAIOT 3a JOJIM CEKYHIBI, IPYyTUe —
3a MUHYTBI, 4achl, CyTKU. Hampumep, rpu cliuBaHUU pacTBOPOB XJlopuaa 6apus u
CEpHOM KHCIIOTHl MTHOBEHHO 00pa3yeTcs Oemblif 0cafok cyibdara 6apusi:

BaCl, + H,SO, — BaSO4d + 2HC1

Haobopor, peakuus pkaBiaeHUs xene3a (KOppo3usi) UAET TaK MEJIEHHO, YTO
IPOCJIEIUTH 3a €€ pe3yJIbTaTaMU MOKHO JIMIIIb [0 UCTEYEHUH JUIUTEIBHOTO
BpeMeHH. YTOObI XapakTepHu30BaTh ObICTPOTY TEUEHHS] XUMUYECKON peaKIui,
MOJIb3YIOTCSl IOHATHEM CKOPOCTh XMMHMYECKOH peakunu, KOTOPYI0 0003HaYaroT
OYKBOM L.

CxopocTh XUMHYECKOi peakuun (V) onpeaesasieTcss K3MeHEeHHeM
KOHIEHTPAIMU OTHOTO U3 PearupyoliuxX BelecTB WU OHOT0 U3 MPOAYKTOB
peaKI UM B eIMHUIY BPeMEeHM:

v:+—C2_CI :+AC

t,—t, At ’ (1)

rae C1 u Cy —MOJISIpHBIE KOHIIGHTPALMK Pearupyromux (Wi o0pa3yrommxcs)
BEIIECTB B MOMEHT BPEMEHMU {1 U 1) COOTBETCTBEHHO.

KonudecTBo BemecTBa B €IMHAIIE 00beMa HA3bIBAIOT MOJISIPHOI
KOHIIeHTpalMeii; oHa U3MepseTcs B MOJISIX Ha TUTp (Mouib/in). Tak kak Bpems
u3MepseTcs B CeKyHAax (MUHYTAX, 4acax), TO MOKHO BBIBECTU U €AMHUIIbI
M3MEPEHHUS CKOPOCTH XUMHUYECKOi peakuun: 1 Mons/ (j1-¢); 1 kmons/(M3-MuH) u

T.H.



@DakTOpBI, ONPEAEIAIOMNE CKOPOCTh XUMUYECKON PEAKIIUU:
1. Ilpupoaa pearupyroumux BelecTB.

2. KoHnleHTpanus pearupyoumx BeliecTB. Y BeIMYeHNUE KOHIICHTPAIIUU
BEIIIECTB 00YCIIOBIMBAET POCT CKOPOCTH PEAKIIUH.

3. Temnepartypa. 3BeCTHO, YTO NpH HATPEBAaHUU CKOPOCTh XUMHUUYECKON pEaKLINU
yBenuuuBaetcs. B konne XIX B. romtanackuii xuMuk S. Bant-I'odd
chopMyIpOBaI IPABUIIO:

IIpu yBesn4yeHun TeMneparypbl Ha Kaxabie 10 rpagycos ckopocTb
XHMHUYEeCKOH peakuuy yBeJauduBaercs B 2 — 4 pasza:

v,=py Y 2
2 1 , ( )
TJI€ L2 — CKOPOCTh PEAKIIMY TP KOHEYHOM TeMneparype to;
L1 — CKOPOCTbh pEaKIMM NIPY HAYaJIbHOM TemIiepaType ti.

BennunHy Y Ha3bIBalOT TeMIIEPATYPHbIM KO3(pPpuuueHTom peakuuu. Ero
(bu3nYeCKuil CMBICH 3aKI0YAETCA B TOM, YTO OH [TOKA3bIBAET, BO CKOJIBKO pa3
BO3pAacTaeT CKOPOCTh PEAKLIMK IIPU YBEIIMYEHNUN TEMITEpaTypbl Ha Kaxabie 10
rpaaycoB. IMeHHO 3HaYeHHE TEMIIEPATYPHOTO KO3PPUIeHTa 111 OOJIBIIMHCTBA
peaKkuui coCTaBIISIET OT 2 110 4.

4. IToBepXHOCTH CONPUKOCHOBEHHS pearnpyroimux semectTs. CKopocTb
reTepOreHHbIX PEeaKLui, T. €. peaklui, IPOTEKAIOIINX Ha TpaHulle pa3zena a3,
3aBUCHUT MPHU MIPOYUX PABHBIX YCIOBUSAX OT CBOMCTB MMOBEPXHOCTU BELIECTB.
Hamnpumep, pactepTbiii B TOPOIIOK MEN ObICTpEE PACTBOPSAETCA B COJISTHOM
KHCJIOTE, YEM PaBHBIN 10 Macce KyCOueK Mena.

5. Ucnoib30BaHHe KATAJIN3AaTOPOB.

BOHpOCLI I 3AKPEIJICHUS TECOPETUYECCKOI0O MaTepHraja K NIPAaKTHY€CKOMY
3aHATHIO

1. Yrto Ha3bIBAaETCs CKOPOCTHIO XUMHUECKOU PeaKinu?
Kakue (hakTopsl BIUSIOT HA CKOPOCTh PEaKIun?

B ueM cocTout pU3nvIEecKux CMBICI TEMIEPATYpHOTo KoddduiueHTa
peaxkiuun?

4. Kak 3aBUCHUT CKOPOCTh XUMHUYECKON PEAKIIMU OT KOHIICHTpAIUU?
3amaHus I IPAKTHYECKOT0 3aHATHS:
1. PemnTh npeasioxKEHHbBIE 3a1a4H.

2. TlpaBriIbHO OPOPMHUTH UX B TETPAJIb TS MPAKTHYCCKUX U KOHTPOJIbHBIX
pabor.

OTBeTUTH Ha BOITPOCHI IJIs1 KOHTPOJIA.

OTYuTaTHCS O BBIMOJHEHHON padOTe MpPEernoiaBaTeio.



3aganmue 1

Bapuanr 1 Bapuanr 2
TemnepaTypHblii ITpu 30 rpagycax peakius
K03 PUIIMEHT peaKIuu paBeH |poTekaeT 3a 3 MuH 45 c. 3a Kakoe
3. Bo ckonbko pa3 BpeMs OyJleT MpoTeKaTh 3Ta
YBEIUYUTCSI CKOPOCTh peaKkius Mpy MOBBIIEHUN
pPEaKIuy IIPU yBEIUYECHUN Temneparypsl 10 50 rpagycos,
temreparypsl Ha 30 TpaayCcoB.|€Clid TEMITEPATYPHBIN

kod(durmenT pasex 3?

Oo0pa3sen pemenusi 3axanusa Ne 1 (Bapuanr 1)

TemnepaTypHblil k03 puimeHT peakiuu paseH 4. Bo ckoiabko pa3 yBenuuuTcs
CKOPOCTb PEaKIIUU MPU YBEJIIMUEHUU TeMIiepaTypbl Ha 40 rpagycos.

AJITOPUTM pelleHus
HMano: y = 4, AT = 40°

Haiitu: vr/or — ?

Pemenne

CoryacHO MaTeMaTH4YeCKOMY BbIpaxkeHHIo nipaBuia Baut-I'odda (8) B Hamem
npumepe AT = 40°C, noacTaBuB JaHHBIC 3a/1a4d B ypaBHEHHE (8§), MOTYUUM:

vofur; = 4 4910 = 44= 256,
T. €. CKOPOCTb peaKkIIMi BO3pacTeT B 256 pa3.
OTBeT: CKOPOCTh pEaKLUU BO3pacTET B 256 pas.
Oo0pa3zen pemienus 3aganus Ne 1 (Bapuant 2)

ITpu 20 rpagycax peakuus nporekaeT 3a 5 muH 40 c. 3a kakoe BpeMs Oyet
MPOTEKaTh 3TA PeaKIMsl NpU MOBBIIIEHUH TeMiiepaTypsl 10 40 rpanycos, eciu
TeMIIepaTypHbII KO3 ULUHUEHT paBeH 47

AJITOPUTM pelIeHUs
ano:
v=4; T1=20° T, =40° t;=5 Mun 40 ¢
Haiitn: t, — ?
Pemenue

CornacHO MaTeMaTH4YeCKOMY BbIpaxeHuto npaBuia Baut-I'odda (8) paccuntaem
BO CKOJIBKO pa3 BO3pPACTET CKOPOCTh PEAKIMHU B CIIy4ae MOBBIIICHUS TEMIIEPATYPhI
ot 20° 11 40°:

UT2/UT1 =4 20110 = 42 =16



Hrak, CKOpoCTh peakuuu Bo3pacrer B 16 pas.

CKopOoCTh XMMHUYECKOH peakuuu (V) onpenenseTcsi n3MEHEHUEM KOHIIEHTPAIUU
OJTHOTO U3 PEarupyoiux BEIIECTB WIH OJHOTO U3 IPOAYKTOB PEAKIINH B €AUHUILY
BpemenH (opmyna 7). CKOpOCTh peakIiii HaXOIUTCS B 00paTHOM 3aBUCUMOCTHU
OT BPEMEHH pPEaKInu.

Takum 00pa3om, MpU NOBBILIEHUN TeMITepaTypsl 10 40° CKOPOCTh peakuuu
BO3pacTeT B 16 pas, ciaenoBaTenbHO, BpeMs peakliui COKpaTUThCS B 16 pas.

t1=5Muna 40 c umm 5 - 60 + 40 = 340 c.
Tormat,=340c/16=21,25c.
OtBer: t,=21,25 c.

3aganue 2

Bapuanr 1 Bapuanr 2

Temnepatypubiii ko3 duiment |Ha ckoiabko rpaaycoB HalO
peakiuu paBeH 2. Ha CKOJIBKO  |TOBBICUTH TEMIIEPATYPY, YTOOBI
IpaaycoB HYKHO YBEITUYUTh CKOPOCTb PEaKkIluy BO3pOCIa B
TEMIIepaTypy peakiiuu, 4Toobl e 27 pa3. TemnepaTypHbIii
CKOPOCTh yBeIn4miach B 8 pa3? |kodpduiieHT paseH 3.

Oopa3zen pemenust 3aganus Ne 2

TemnepatypHblil K03 PpuuueHT peakuuu paseH 4. Ha CkoIbKo IpagycoB HY>KHO
YBEJIUYUTH TEMIIEPATYPY PEAKIUHU, YTOOBI €€ CKOPOCTh YBEIUYWIACh B 16 pa3?

AJITOPUTM pelleHus
Hano:
v =4; vrlo = 16
Haiitu: AT - ?
Pemenne

CornacHo MaTeMaTH4YeCKOMY BbIpaxkeHHIo npaBuia Baut-I'odda (8) B Hamem
npumMepe vr/vr = 16, MOCTABUB TaHHbBIC 3a/1a4K B ypaBHEHHE (&), MOTyduMm:

16 = 4 AT/10

Torma: AT/10=2

AT =20°

WTak, Hy>KHO yBEJIMYUTh TEMIIEpATypy peakuuu Ha 20°,

OTBeT: HY)KHO YBEIUYUTh TEMIIEPATYPY peakunu Ha 20°.
Bonipocs! 1151 KOHTPOJI

1. Kak BiusieT moBEpXHOCTh COMPUKOCHOBEHUS PEArpPYyIOIINX BEMIECTB HA
CKOPOCTb peakiuu?



2. KakoBa poip KaTanu3aTopa B XUMUYECKOW peaKuu?
3. Kak HaszbIBaeTcs peakius, IpoTeKarollasi B IPUCYTCTBUU KaTanuzaropa?
®opmMa KOHTPOJIS BBINIOJHEHHS IPAKTHYECKOI0 3aaHUA:

BrinonneHHas pa60Ta MMpCACTABIACTCA MPCIIOAABATCIIIO B TCTpaan IJIA
BBITIOJIHCHU ITPAKTHYCCKUX pa60T 10 AMCHUIIIINHC «OCHOBBI XUMHI.

IIpakTuyeckoe 3ansitue Nel7 OOpaTUMOCTh XMMHUYECKUX PEAKIIHIA.

Y4yeOHas nesb: yriayOuTb U 0000IIUTh TEOPETUUECKUE 3HAHUS 00YUAIOIIUXCS O
CKOPOCTH XUMHUYECKON PEaKIINH, 3aKPEIUTh 3HAHUE (POPMYJIT BBIPAKCHHSI
CKOPOCTH PEaKIi, HAYIUThCS BBITIONHATH PaCcUCThl, HCIIONB3YS TaHHBIC
dbopmyibl. HaydnuThcst BEIBOIUTH KOHCTAHTY XUMHUYECKOTO PAaBHOBECHS.

3HATh:
- IOHSITUE CKOPOCTH PEAKLINH;
- (paxTOpBHI, BIUSIOIUE HA CKOPOCTh XUMUYECKOUN pEaKIHH;

- TIOHSITUE PABHOBECHSI XMMUYECKOU PEaKIMU U YCIOBUS CMEIICHUS JaHHOTO
paBHOBECHSI.

yMeTh:
- BBITIOJIHATH PACUETHI 110 OLIEHKE CKOPOCTH XUMUYECKON peaKuu;
- BBIBOJUTH KOHCTAHTY XUMHUYECKOTO PAaBHOBECHSI.

3agauM NPaAKTHYECKOIr0 3aHATHSA:

1. 3akpenuTh TEOPETUUECKUE 3HAHUS O XUMUUYECKUX PEAKIUAX U CKOPOCTHU
XUMHUYECKUX PEAKITUSX.

2. 3akpenuTh 3HaHUS 00 0OPATUMOCTH XUMHUYECKON PEAKIIUU U TTOHSATUU
XAMHUYECKOTO PABHOBECHSI.

3. OTBETUTH Ha BOIPOCHI JJIsl 3aKPEIUICHUSI TEOPETUYECKOTO MaTepHUaa.
4. BINOJIHUTH MPAKTAYECKUE 3a]IaAUH.
5. OTBETUTH HA BOIPOCHI JJIs1 KOHTPOJIA.
O0ecne4eHHOCTD 3AHATHS:
1. YueOGHo-MeToAMYECKas IUTEpATypa:

o T'abGpuensu O.C. Xumus ajis npodeccuii U CrenralbHOCTEN TEXHUYECKOTO
npoduist: yaueonuk / O.C. I'abpuenss, U.I'. OctpoymoB. — M.: Akanemus,
2015. - 256 c.

1. Terpanp st NPaKTUUECKUX PadoOT.

2. Kanpkynsrop.



3. Pyuxa.

KpaTkue TeopeTuyeckue  yueOHO-MeTOAMYECKHE MATEPHAJIBI 110 TeMe
MPAKTHYECKOT0 3aHITHS

W3BecTHO, YTO OJTHU XMMHUYECKUE PEAKITUH MPOTEKAIOT 3a JIOJIA CEKYH/IBI, IPYTHE
— 3a MUHYTHI, 4achl, CyTKHA. Hanpumep, npu cIMBaHUU pacTBOPOB XJIOpUIa Oapwst
Y CEPHOU KHCIIOTHI MTHOBEHHO 00pa3yeTcs Oemblii ocasok cyiabdara Gapus:

BaCl, + H,SO,; — BaSO4{ + 2HC1

HaoGopoT, peakius p>kaBiIeHHs jkeje3a (KOppo3us) UAET TaK MEAJICHHO, YTO
MIPOCIIEIUTH 3a €€ Pe3yJIbTaTaMU MOKHO JIUIIIb 110 HCTCUCHHUH JUTUTEIHLHOTO
BpeMeHH. UTOOBI XapakTepru30BaTh OBICTPOTY TEUCHHS XUMUIECKOW PEaKITUH,
MIOJIB3YFOTCSI TIOHSATHEM CKOPOCTh XUMHYECKOH peakuuu, KOTOpYIo 0003HAYarOT
OYKBOH L.

CkopocTh XHMHYECKOH peakun (V) onpenessieTcss N3MeHeHHeM
KOHIEHTPAIMK OTHOT0 U3 PearupyioliuX BelecTB WM OHOI0 U3 MPOAYKTOB
PeaKIUM B eIMHUIY BPEeMEHM:

p=+&2G_ AC

t, —t, At (1)
rae Cy u C; —MoJIsIpHblEe KOHIIEHTPALMHN pearupyromux (Uiu o0pa3yromuxcs)
BEIIICCTB B MOMEHT BpeMeEHH {1 U I, COOTBETCTBEHHO.

KonnuecTBo BemiecTBa B €IMHUIE 00beMa Ha3bIBAIOT MOJISIPHOM
KOHIEHTPauuel; oHa U3MepsAETCs B MOJISX Ha JIUTP (MOb/1). Tak kak Bpemst
U3MepseTCs B CEKyHAaxX (MUHYTAX, 4acax), TO MOKHO BBIBECTH U €MHUIIBI
M3MEPEHHS CKOPOCTH XMMHUUECKOH peakuuu: 1 mons/ (11-¢); 1 kmons/(M3-MUH) 1
T.1.

@akTOpBI, ONPEAEIAIOMINE CKOPOCTh XUMUYECKON PEAKIINU:
1. IIpupoaa pearupyroumux BeliecTs.

2. KoHueHTpauus pearupyrumux BelecTB. Y BEJIMUEHNE KOHIIEHTPAlUN
BEILECTB 00YCIOBIMBAET POCT CKOPOCTU PEAKLIUU.

3. Temneparypa. 13BeCTHO, YTO NpH HATPEBAaHUU CKOPOCTh XUMHUYECKON pEAKLINU
yBenuuuBaetcs. B konme XIX B. rommanackuii xuMuk S1. Bant-I'opd
chopMyIpOBaI TPABUIIO:
[Ipu yBesnyeHun TeMnepaTypbl Ha Kaxkabie 10 rpagycoB ckopocTh
XHMHYECKOH peakuum yBeJnunBaercs B 2 — 4 pasa:

4

v, =0y 10 ’ (2)

/1€ L2 — CKOPOCTh PEAKIIMU IPU KOHEYHOU TemMIepaType tz;

L1 — CKOPOCTb PEaKLUU MPU HAYAJIbHOM TeMIeparype ti.



BennunHy ¥ Ha3bIBalOT TeMIIEPATYPHbIM KO3(pPpuuuenTom peakuuu. Ero
(u3nyECKUi CMBICH 3aKIH0YAETCS B TOM, YTO OH ITOKa3bIBAET, BO CKOJIBKO pa3
BO3PACTAET CKOPOCTh PEAKLIMU IIPHU YBEIIMUECHUH TEMIIEPATyphbl Ha Kaxasie 10
rpaaycoB. IMeHHO 3HaYeHHE TeMIIEPaTypHOTOo KOdPPUIIMEeHTA 111 OOIBIIMHCTBA
peakiuii cocTaBisgeT ot 2 10 4.

4. IloBepXHOCTH CONNPUMKOCHOBEHUS Pearupywomux Bemecrs. CKOpoOCTh
TeTEPOreHHBIX PEAKIUH, T. €. pEaKLUid, TPOTEKAIOLIMX HAa TPaHuIIe pa3jaena (a3,
3aBUCHUT MPHU MPOUYNX PABHBIX YCIOBUSIX OT CBOMCTB MOBEPXHOCTH BEILIECTB.
Hampumep, pactepTbiii B TOPOIIOK MeJ ObICTpEe PacTBOPSAETCS B COJISTHOM
KHCIIOTE, YEM PaBHBIN MO Macce KyCO4eK Mera.

5. UcnoJib30BaHuE KATAJIU3aTOPOB.

BomnpocsI 1151 3aKkpenJieHusi TEOPeTHYEeCKOT0 MaTepuasia K NPaKTHYEeCKOMY
3aHATHIO

UYT0 Ha3BIBAETCSI CKOPOCTHIO XUMUYECKON peaKun?
Kakue pakTopsl BIUSIOT HA CKOPOCTh PEAKIUH?
Kak 3aBHCHT CKOPOCTh XUMUYECKON PEAKIIMU OT KOHUEHTPALUN?

KakoBa posb kaTanuszaTropa B XMMUYECKOU peakiuu?

ok~ 0D R

Kaxk Ha3pIBaeTcs peakuys, MpOTEKAONIAs B IPUCYTCTBUYU KaTaiu3aropa?
3agaHud I NIPAKTHYECKOI0 3aHATHSA:
Pemmnts npenioKeHHbIE 3a1a4N.

2. IlpaBmibHO 0ODOPMHTH UX B TETPAJb IS MIPAKTHICCKUX U KOHTPOJIBHBIX
pabor.

3. OTBETUTH Ha BOMPOCHI JIJIsT KOHTPOJIS.

OT4HTaTHCS O BBHITIOJIHEHHON paboTe MpernoaBaTesio.

3aganme 1

Bapuanr 1 Bapuanr 2
TemmneparypHbIi IIpum 30 rpagycax peakuus
KO3((PUIIMEHT peaKIMu paBeH |poTekaeT 3a 3 MuH 45 c. 3a Kakoe
3. Bo ckonbko pa3 BpeMs OyJIeT IpoTeKaTh 3Ta
YBEIUYUTCSI CKOPOCTh peakiys Npy MOBBIILICHUH
pEaKIUy IIPU yBEIUYEHUN Temneparypsl 10 50 rpagycos,
temnepatypsl Ha 30 rpamycoB./eciiv TeMnepaTypHbId

kodddunrieHT pasex 3?

Oo6pa3zen pemenus 3aaanus Ne 1 (Bapuant 1)

Temnepatypubiii ko3 duineHT peakiuu paseH 4. Bo ckoiabko pa3 yBenuuuTcs
CKOPOCTh PEaKIMK MPH YBEIMUYCHUU TeMIiepaTypsl Ha 40 rpaaycos.

AJITOPUTM pelleHus



HMano: y = 4, AT = 40°
Hayitu: UT2/0T1 -7
Pemienune

CoryiacHO MaTeMaTH4YecKOMY BbIpaxkeHHIo npaBuia Baut-I'odda (8) B Hamem
npumepe AT = 40°C, noacTaBuB JaHHBIE 3a/1a4d B ypaBHEHHE (8§), MOTYUUM:

vpfur = 4 4910 = 44= 256,
T. €. CKOPOCTh PEAKI[MU BO3paCTET B 256 pas.
OTBeT: CKOPOCTh peaKUU BO3pacTeT B 256 pas.
Oo0pasen pemrenus 3axanus Ne 1 (Bapuanr 2)

[Tpu 20 rpagycax peakius nporekaet 3a 5 muH 40 c. 3a Kkakoe BpeMs Oyet
MPOTEKaTh 3Ta PeaKkiiysl MPHU MOBBIIICHUH TeMIiepaTypsl 10 40 rpaaycoB, eciu
TeMIIepaTypHbIi KO3 GULIUEHT paBeH 47

AJITOPUTM pelleHus
lano:
y=4
Ty = 20°
T, = 40°
ti=5mun 40 c
Haiitu: t; — ?

Pemenne

CoryacHO MaTeMaTU4eCcKOMY BbIpaxeHuto npasuia Baut-I'odda (8) paccuntaem
BO CKOJIBKO pa3 BO3pacTeT CKOPOCTh PEAKIIUU B CIIy4ae MOBBIILIEHUS TEMIIEPATYPbI
ot 20° 1 40°:

vrfor =420 =42 =16
Wrak, CKOpOCTh peaku BO3pacTeT B 16 pas.

CKopocTh XUMHYECKOH peakiuu (V) onpeneasieTcss U3MCHECHHEM KOHIICHTPAIIU!
OJIHOT'O M3 PEarupyroIux BEIIECTB WM OJHOTO U3 MPOAYKTOB PEAKIIUU B CTUHUITY
BpeMeHH (popmyia 7). CKOpoCTh peakIuy HaXOAUTCs B 00paTHOM 3aBUCUMOCTH
OT BPEMEHHU PEaKITUH.

Takum 00pa3om, MpU NOBBILLIEHUU TeMIiepaTypsl 10 40° CKOPOCTh peakuu
BO3pacreT B 16 pa3, cienoBaTenbHO, BpeMsl pEaKIMU COKPAaTUThCS B 16 pas.

t1=5mMua 40 cmm 5 - 60 +40 = 340 c.
Tormat,=340c/16=21,25c.
OtBer: t,=21,25 c.

3amanue 2



Bapuanr 1 Bapuanr 2

Temnepatypusiii kodduimeHT |Ha ckonbpko rpamycoB HAAO
peakiuu paBeH 2. Ha CKOJIBKO | TIOBBICUTH TeMITEpaTypy, 4TOObI
IpaayCcoB HYXHO YBEJIHMYUTH CKOpPOCTh peakiliy BO3pocya B
TEMIIEPATYpPy peakiuu, 9To0bl ee|27 pa3. TemnepaTypHBbIid
CKOPOCTb yBeMHUMJIACh B § pa3? |ko3¢UIIUEHT paBeH 3.

Oo0pa3sen pemrenust 3axanus Ne 2

TemnepaTypHslii kKoadduineHT peakiuu paBeH 4. Ha ckoibko rpaaycoB HY>KHO
YBEIUYHUTH TEMIIEPATYPY PEAKLIUHU, YTOOBI €€ CKOPOCTh YBEIUYMIIACh B 16 pas?

AJITOPUTM peleHust

Hano:

y=4

vpfur = 16
Haiitu: AT - ?

Pemenune

CornacHo MaTeMaTU4eCcKOMY BhIpakeHuIo npaswmia Baut-I'odda (8) B Haiem
npumepe Lr/vr = 16, MOICTABUB TaHHBIE 33/1a49K B ypaBHEHHE (8), MOITyduM:

16=4 AT/10

Torma: AT/ 10=2

AT =20°

WTak, Hy’)KHO yBEJIMUUTH TEMIEpaTypy peakuuu Ha 20°.
OTBeT: HY)XKHO YBEJIUYUTh TEMIIEPATYPY peakuuu Ha 20°.

3agxanue 3

BriBecTH KOHCTaHTY paBHOBECHS JJIsl JAHHOW PEAKIINU:

Bapuanr 1 Bapuant 2

250, + O, =2S03 2NO + 0, = 2No,

Oo6pa3zen pemenust 3aganus Ne 3
BrIBECTH KOHCTaHTY paBHOBECHS Ul JAHHOW PEaKIU:
H, + J, 2 2HJ
AJITOPUTM pelleHUus
BrIpakeHre KOHCTaHTBI PABHOBECHS JJIsSI pEaKLUU:
aA+bB2cC+dD



K cI D)
* [AI"[BY

Jlnst peakrun: Hy + J, 2 2HJ

__[HJT

Bonpocel 111 KOHTPOJIs
1. JlaiiTe MOHATHE XMMUYECKOTO PABHOBECHSI.
2. HazoBuTe ycnoBus CMEIIEHUS PABHOBECHS XUMUYECKON PEaKIUu.

3. Chopmynupyere 3aKOH CMEIICHUS PABHOBECHSI XUMUYECKON PEaKITUn
(npunnun Jle-arense).

(I)OPMa KOHTPOJISl BBINTOJTHCHUA NPAKTHYECCKOTO0 3a1aHUSA:

Brimonnennas pa60Ta MMPCACTABIACTCA ITPCIIOAAaBATCIIIO B TCTPpAaANU I
BBIIIOJIHCHMS ITPAKTHUYCCKUX pa60T IO AMCHUIIJINHE «OCHOBBI XUMHI.

IIpakTnueckoe 3anaTue Nel8, Nel9. Pemienne 3amau mo teme «XUMHUYECKHUE
peaKkIum.

Ilesau ypoka.

Oobpazosamenvran: 0000UTh U 3aKPENUTh 3HAHUS U YMEHUS O0YyYAIOIINXCS 110
TeMe «Knaccupukanus XUMUYECKUX PEAKIIHID.

Pa3zeusarowan: npo0KUTH PA3BUTHE HABBIKOB Y O0YUYaIOIIUXCSI
camMoCTOsITeNIbHOM paboThl o TeMaM: «Kiaccudukanust XuMU4YECKUX peaKIuiiy,
«Crenenu okuciaeHus» U «OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIC PEAKLIAN.
Bocnumamensnasa: oco3HaHue NMOTPEOHOCTH B 3HAHUSAX, MPUBUTHUE JTIOOBU K
IIPEAMETY U HayKe.

3agaum ypoka:

1. 3akpenuTh 3HAHUSA 00yYaroUUXCs MO TeMe « UMbl XUMUYECKUX PEAKIIUI»
Ha MPUMEpPE KOHKPETHBIX YPABHEHUMN PEAKIIUM.

2. 3aKpenuTh YMEHUS 00Yy4arOIIUXCsl COCTABISTh YPABHEHUSI TUCCOLUALIUU
BEILIECTB M YPABHEHUN PEAKUUK B HOHHO - MOJIEKYJIIPHOM BHJIE.

Tun ypoka: Ypok oTpaboTKu yMEHUI U pedieKcui.
Oo6opyapoBanue: [ICXD, pazgaTouHslii MaTepHUaI 1O TeME « XUMUYECKHE
peaxumn.

Xo/1 ypoka:
1.9man momueauuu (camoonpeodeenus) K KOppeKUuoHHOoU 0essmeibHoCHU.

A+B ->C

C->A+B

AB+C -> CB+A

AB+CD -> AD+ CB

UTto 13 ce0s MpeACTaBISIIOT ATH 3aMucu? DTO YEThIPE TUIA PEaAKITHI.




Kakoil npusHak onu npeactasisitor? 1o uncity 1 cocTaBy UCXOJHBIX U
oOpazoBaBiuxcs BeniecTB. Kak Ha3biBascs ypok? Ecinu Mbl mpoioiikaeM roBOpUT
10 ATOM TeMaTHKe, MPENOI0KUTE HAIITy TEMY U LIeJId ypoka?
2.9man akmyaauzayuu u nPOOHO20 YUEOHO20 OeliCHGUAL.

Axmyanuzayust GHUMAHUS 00VYAIOUWUXCSL:

=

[To kakuM TpU3HAKAM HJIET KIacCU(PHUKAISI XUMUISCKUX PEAKITHH.
Kakue peakiuy BbI 3HaeTe 10 TEII0BOMY 3D dekTy?

3. Kakwue peakumu BBl 3HAETE 10 arperaTHOMY COCTOSIHUIO PEarupyOIInX
BEILECTB?

Kakue peakiiny BeI 3HaeTE MO HAIIPABICHUIO?

Kakwue peakiiny BeI 3Ha€TE MO0 U3MEHEHUIO CTEIIEHU OKUCIICHHUS aTOMOB
DJICMEHTOB ?

N

o b

CamocrosiTenbHas paboTa 1o BapuaHTaMm 5-6 MUHYT

«Knaccugpurxayusa xumuueckuti peakyutiy (mecmosas paboma)

1 sapuanm Yactp A

1. BzaumojelicTBue ruApoKcuaa HaTpusi ¢ opToPocPopHON KUCTOTON OTHOCUTCS
K peaKImsIM

a) 3ameleHus; 0) oOmeHa; B) IPUCOCAUHEHHUSI;  T) Pa3JIOKECHHUS.

2. Peaxnusi, ypaBaenue kotopoit 2Na + 2H,0 = 2NaOH + H; + Q, oTHOCUTCS K
peaKIusIM:

a) 3aMeNICHUs, DK30TEPMUUECKUM; B) COCIMHEHMUSI, SHIOTEPMUYECKUM;

0) pa3noKeHusl, SK30TEPMUUECKIM; r) 0OMeHa, SHIOTEPMHUYECKUM.

3. Cokpammennoe nonnoe ypapnenue Ca?* + CO3% = CaCOj3 COOTBETCTBYET
B3aMMOJICHCTBUIO

a) XJOpHua KajabIus U KapOOHATa HATPHS;

0) cynbduaa Kaaplys U YIJIEKUCIIOro rasa;

B) THIPOKCHIA KAJIBITUS U YTIICKUCIIOTO Ta3a;

r) opTrodocdara Kaaplus U KapOoHaTa KaJusl.

4. Ckopoctb npsimoit peakruu Ny + 3H, = 2NH3 + Q Bo3pactaer mpu:

a) YBETMYCHUM KOHIICHTPAIMH a30Ta;  B) YBEIWUCHUU KOHIICHTPAIIMM aMMHAKa;
0) yMEHBUIEHUU KOHUEHTPALMK a30Ta; TI') YMEHbIIEHWH KOHLIEHTPAllUu aMMHUaKa.
5. Xumnueckoe paBHoBecue B cucreme COy + 2Hy ) = CH3OH(py + Q cMecTuTed B
CTOPOHY NPSIMOW PEAKLIUU TIPU:

a) TIOHWYKEHUHU TEMIIEPaTYPHI; B) noBbllieHnH KoHueHTpaunn CH3;OH;

0) nonmxeHnu koHreHTpauu CO; T) NOBBIIIEHUN TEMIIEPATYPHI.

6. Kakas u3 coneit ne nodsepeaemcs Tuiponnzy?

a) KCI 0) KoCOs B) FeCl, r)ZnSOy,

7. lenounyto cpeay UMEET pacTBOp

a) aleratra HaTpus; B) HUTpaTa Oapus;

0) HUTpaTa ATIOMUHUS; r) cynbdarta xenesa (III).
Yacts B

8. YcraHOBHUTE COOTBETCTBUE MEXIY Ha3BAHHEM COJIU U CPEJIOH €€ BOJHOTO
pacTBopa



Ha3Banue conu Cpena pactBopa

1. Cynbdar HaTpus
2. Cynbhun kanus

3. Xnopuj uHKa

4. HuTtpaT antoMuHUS

a) HeWTpanpHas
0) KuCIOTHAs
B) IIIEJIOYHAs

2 sapuanm Yactp A
1. Peakuueii 3amenieHus ABIIETCI
a) TOpPEHHE BOJIOPOa B KUCIIOPOJIC;
0) BocctanoBieHue okcuaa meau (11) Bogopoaom;
B) B3aMMOJICUCTBUE TUPOKCH/IA KAJIHSI C CEPHOUM KUCIOTOM;
') TepMUYECKas JeruapaTanus riApoKCU/Ia IMHKA.
2. Peaknus, ypaBuenue kotopoit 3Hz + No = 2NH;3 + Q, siBisiercs
a) oOpaTUMOM, FIK30TEPMUYECKOI; B) 00paTUMOi1, YDHIOTEPMUUECKOM;
0) HEOOpaTUMOM, FIK30TEPMUUYECKOM; ') HeoOpaTUMOM, SHTOTEPMUUYECKOM.
3. CokpaleHHOe HOHHOE ypaBHeHHe peakuuu Cu?* + 20H-
= CU(OH); cooTBEeTCTBYET B3aUMOJICHCTBUIO MEXK]TY
a) autpatoMm meau (I1) u ruapokcuaom xenesa (111);
0) okcuagom meau (I1) u ruapoKCUAOM HATPUS;
B) xsiopuaom Meau (I1) u rugpoKcu oM Kamblus;
r) okcusiom meau (1) u Bomoii.
4. Ins yBenudyeHusi ckopoctu peakinu 2COry + Oz = 2COy) +Q HEOOXO0AMMO
a) yBenuuuTh KoH1eHTpanuio CO; B) IOHU3UTH JABJICHUE;
0) yMEHBIIUTH KOHIIEHTpanuio Oy; I') IOHU3UTH TEMIIEPaATypYy.
5. PaBHoBecue B cucteme Hyir + Iy = 2HIy) + Q cMecTuTCs B CTOpOHY
MPOJIYKTOB PEAKIIUN
a) MPY TTOBBIIICHUH TEMITEPATyPHI; B) B IPUCYTCTBUH KaTaIN3aTopa;
0) MpHU NOBBILIEHUY AABJICHUS; T) IPU NOHUKEHUH TEMITEPATYpPhI.
6. Kucmyro cpeny umeeT BOJAHBINA PacTBOP
a) N33PO4 6) KCI B) N&zCOg F) ZnSO4,
7. Cpenu nipemnoxenubix coieir CH3COONH4, CuBry, Alx(SO4); ruaponusy
TIO/IBEpraeTcs
a) CH;COONH;  6) CuBry, B) Al(SO4);, 1) Bce BemiecTBa
Yacts B
8. YcTaHOBUTE COOTBETCTBHE MEXKy HA3BAHUEM COJIM M CPEION €€ BOJTHOTO
pacTBopa

Haszpanue conu Cpena pacTBopa




1. Kapbonat xanus

2. Hurpar 6apus

3. Cynbdat nuHka

4. Xnopun xenesa (IIT)

a) HeUTpaabHas
0) KuCI0THAs
B) IIIEJI0YHAs

A Tenepb caenanTe B3auMonpoBepky. ( omeemul)

1 2 3 4 5 6 7 8
1 sapuaum | 6 a a a a a a aB00O
2 sapuanm | 0 a B a r r r Bab0

[TpoBepTu cocena u ceds 1Mo KIIouy
3.9man a0Kaau3auuu UHOUEUOYAIbHBIX 3amMPYOHEeHU.
BrInmosHeHne 3a1aHUN 10 PA3JIaTOYHOMY MaTepualy.

1. Onpedenumv munvl Xumuyeckux peakuuii:

M3MEHEHHUIO YUCJIa U COCTaBa PEareHTOB U MPOYKTOB PEAKIIUH;
10 TEIUIOBOMY 3D PEKTY XUMHUECKOU PEaKIINH;

10 YYaCTHIO KaTaau3aTopa;

10 HAMPABJICHUIO PEAKIINH;

10 U3MEHEHUIO CTENEHEW OKUCIICHUS 3JIEMEHTOB COCIMHEHUN B PEAKIUH;
10 arperaTHOMY COCTOSIHUIO.

Sk ownE

a) 2SO0, + O, — V205 _, 2503 + Q

0) CaCO3==Ca0O + CO,-Q

B) CoHs — CoHy + Hy - 207 KJ[x

r) 3H, + N, - P& t0CP 5 ONH; + Q

1) ZnO + 2HCI = ZnCl, + H,0 + Q

r) CuCl; + Fe = FeCl, + Cu

4.9man nROCIMPOCHUA NPOCKmMA KOppeKuuUuUu 6blA6/1CHHbILX 3amDVOHeHu12.

2. Paccmaseumov cmenenu OKUCi1eHUsA 3J1eMEHMO8 8 COCOUHCHUAX:

Cng, Mn207, CaHg, MnC|2, KMnO4, K2Mn04, NH4C|O4, PC|5, SnSZ.

3. Cocmagumb ypagHeHUs OUCCOUUAUUU ITICKMPOITUMO0B:

a) Ba(OH), 6) H3sPO, B) 2KOH r) 3Na,COj3 1) Cr,(SO4); €) BaS

-Du3. munymka:

Br1 oTBeuaeTe Ha BONPOC — ABJISAETCS JIU PEAKIUS OKUCIUTEIBHO —
BOCCTAHOBUTEIBHON?

ITpu otBete «/la» - BcTaeTe, cripaBa OT CTyJa U MOJHUMAETE PYKH BBEPX TPU pa3a
ITpu oTBeTe «Her» -BCTaere, cieBa OT CTysa ¥ MOBOPAYUBAETE TOJIOBOW TPU pasa
BJIEBO-BIIPABO



1) 2KCI + H;SO4 — K,SO 4 + 2HCI

2) Cu + 4HNO 5 — Cu(NO 3) » + 2NO 5 + 2H ,0
3) N>+ O, 2NO,

4) 2KI + Pb(NO 3) , —» 2KNO 3 + Pbl 5]

4. Cocmaeumo ypaeHeHUs PeaKuuil 6 UOHHO — MOJIEKVIADHOM 6UOe
MeHcoy:

a) KapOOHATOM HATPUS U XJIOPUIOM KaJIbIIHS;
0) cepHOM KUCJIOTOM U HUTPATOM Oapusi;
B) xyiopuaoM Oapus u cynbdarom meau (II) .
5.9man peanuzayuu nocmpoenno20 npoeKma.
5. BblnoJIHEHHE 32/IAHUS YCTHO:

K kaxum munam modxcrHo omuecmu peakyuu:
3H, + Ny <> 2NHj3
NaCl + AgNO3; — AgCl| + NaNO3
N2+ O, 2NO - Q
3Cu + 8HNO3; — 3Cu(NO3) 2 + 2NO + 4H,0
CH,+ Cl, — CH;CI + HCI
6.9man 0600wenusa 3ampyoOHeHUIl 60 8HeUIHEll PeyU.
Kakue TpyaHOCTH y Bac BOSHUKAIOT Yallle BCEro?
7.9man_camocmoamenbHou padomol ¢ CAMOnPOBEPKOLL NO IMAI0HY.

6. CamocTosiTeIbHAsI padoTa

1.C+02=C02+412x/lxx , peakmus coequnenus, OB, sk30TepmMuyecKas,
HeKaTaJUTHYECKas, TOMOT'e€HHAas, HeoOpaTuMas
2.Ca0O + H20 — Ca(OH)2 , peakuus coequaenus, HeOB, sx30TepMuueckas,
HEKaTaJIMTUYECKasl, TeTEpPOreHHas, HeoOpaTumas

3. 2HegO — 2Hg + 02

4. N2 + 3H2 < 2NH3

8.9man exnuenun 6 cucmemy 3HAHUN U HOGMOPEHUA.
YTo MBI CEroaHs Aenaau Ha YpOKe?

7. JomamiHee 3alaHue.  3aJaHUE B TETPAJU: PACCTABUTh KOA(PPUIIUEHTHI
IIPU TOMOLIH 3JIEKTPOHHOr0 OanaHca, yKa3aTh OKUCIUTENb U
BoccTanoButenb peakiuu: FeCls + H,S = FeCl, + S + HCI

9.9man peghrexcuu yueonou oeameabHocmu Ha ypoke.

3ananusa no reme «Kiaccupukanms XuMHYECKHX peaKIuii».

1. Onpeoenumo munovt XumuuecKkux peaKuui.




1) U3MEHEHUIO YKCIIa ¥ COCTaBa PEareHTOB U MPOIYKTOB PEAKITUH;
2) no teroBoMy 3G (PEKTy XMMUUYECKON peaKInu;

3) 1o y4acTHIO KaTajlu3aTopa;

4) o oOpaTUMOCTH PEaKIIHH;

5) 10 U3MEHEHUIO CTETICHEW OKHUCIIEHUS SJIEMEHTOB COCIMHEHUI B PEaKIINU:
a) 2850, + 0, — V2% — 2503+ Q

0) CaCO3 ==Ca0O + CO,-Q

B) C,Hs — CoHy + Hy - 207 kJx

F) 3H, + Ny — Fe,t0C,P _, 2NH; + Q

1) ZnO + 2HCI = ZnCl; + H,O + Q

r) CuCl; + Fe = FeCl, + Cu

2. Paccmagump cmenenu oKucieHus 31eMeHmo8 8 COeOUHEHUAX:

CrO3, Mn,04, CaH,, MnCl,, KMnO4, KoMnO4, NH4CIO4, PCls, SnS,.

2. Cocmagump YPABHEHUS OUCCOUUAUUU IJIEKMPOJIUM 08

a) Ba(OH), 6) HsPO4 ) 2KOH 1) 3Na,CO3 11) Cra(SO4)s €) BaS

3. Cocmagumb ypagHeHUs PeAKUUIL 8 UOHHO — MOJCKYIAPDHOM GUOE MENHCOY:

a) kKapOOHATOM HATPUA U XJIOPHUIOM KaJIbLIUS;
0) cepHOI KUCIOTOI U HUTPATOM Oapusi;
B) xJyiopuioM Oapusd u cyinbdatom menu (I1) .
5. BelnojiHeHuUE 3a1aHNUs] YCTHO:
K xaxum munam moorcno omnecmu peakyuu.:
3H, + N, <> 2NH3
NaCl + AgNO3; — AgCl| + NaNOs
N, + O, <> 2NO — Q
3Cu + 8HNO; — 3Cu(NOs3) 2 + 2NO + 4H,0
CH4+ Cl, — CH;CI + HCI
6.
1.C+02=C02 + 412 x]Ix
2. Ca0O + H20 — Ca(OH)2
3.2HgO — 2Hg + 02
4. N2 + 3H2 < 2NH3
5.2502 + 02 «+ 2S03
6. CaCO3 = CaO + CO2 — 180 x/Ix
7. Zn +2HCI — ZnCI2 + H21
8. KOH + HNO3 — KNO3 + H20
9. Ba(OH)2 + Na2SO4 — 2NaOH + BaS04|
10. K2CO3 + 2HNO3 — 2KNO3 + H20 + CO21
TecT 110 TeMe « XMMUYECKHUE PEAKIITUID.
1. Peakmusi, ypaBaenus kotopoit 2ZKOH + H,SO, = KySO4 + 2H,0 + Q siBasiercst:
a) SHIOTEpPMUUYECKON, 0OMEHa; B) 0OMEHa, SK30TEPMHUIECKOM;
0) rereporeHHou, oOMeHa. r) oOMeHa, KaTaINTHYECKOM;




atime xapaxmepucmuxy 2moti peakyuu no 8cem u38eCmHbiM 6amM
KacCuhuKkayusim.
2. Koaddumument nepes okucaureneM B ypaBHeHuu H,S + SO, — S + H,0 pagen:
a)206)5B)1r)6.
Paccmasvme ko3gpgpuyuenmol 8 ypasHenuu Memooom 31eKmpoHHo20 baiauca.
3. CokpaméHHoe HoHHOE ypaBHenue peakuuu 2H" + CO3% — CO, +
H20 cooTBeTCTBYET B3aUMOACHCTBUIO:
a) a30THOW KHUCIIOTHI ¢ KApOOHATOM HATpPHS;
0) yroabHOM KUCIOTHI C TUAPOKCHIOM KaJIUs;
B) COJIIHOM KHCJIOTBI C KApOOHATOM KaJIbLIKS;
T') CEpHOM KUCTOTHI ¢ OKcuaoM yriepoza (IV).
Hanuwume noanvie uonnvie u mMonexyisapuvie ypagHenusl 01s 5moul peakyuu.
4. B BogHOM pacTBOpe cpefia MIeIovYHast B Clyyae:
a) cynab(uta HaTpus; 0) cynbdara HaTpuUs;
B) cynb(ara menu (II); r) kapbonaTa aMMOHMUSI.
Hanuwume coxpawénnoe uonnoe ypagnenus 2uopoausa 3motu coiu.
5. Kakoe u3 BelecTB moaBepraeTcs ruiposinsy?
a) TIII0K03a 0) TBEpI0€ MBLIIO (CTeapaT HATpus)
B) CEpHasi KUCJIOTa T') IOBapEHHas COJIb.
Hanuwume ypasnenue obpamumozo sudpoausza u ykaxcume ycious cMeujeHus
DPABHOBECUsl IMO20 NPOYecca 8 CMOpPOH)Y NPOOYKMOE 2UOPOIU3A.
6. KakoBa Gyzet ckopocts peakuuu ripu 40 °C, eci ipu 20 °C ona pasna 0,4
MOJIB/IT'Y, a TIPU MOBBINIEHUM TeMIreparypsl Ha kaxasle 10 °C ona BospacTaer B 3
paza?
a) 0,8 monp/m4 0) 1,2 Monw/14 B) 2,4 MOJIB/T4 T) 3,6 MOJIB/TTY
7. TepMOXMMHUUYECKOE YPABHEHUE MOJHOTO CrOPAHUS
anerwiena 2C,H,+50,=4C0O,+ 2H,0+2610 K/
[Ipu ucnonws3oBanuu 1,121 aneruneHa BoIAEIUTCS TEIUIOTHI:

a) 1305 xIx; 6) 261 xJIx; B) 130, 5 kJIx; 1) 65,25 xJIx.

IIpakTnueckoe 3ansaTue Ne2(). N3yuenne tembl «MeTamsioTEpMUsD.

[leab: ompeAenuTh YPOBEHb 3HAHUN yUYalIMXCs MO TeMe: «MeTallibl», BBISIBUTh
3aTPYIHEHUS B YCBOCHUU

O060pyI0BaHHE M MATEPHAJBI

o Tabnuipl, cxeMbl, pa3gaTOYHBIA MaTEpHUa
e TETPAJb JJIS MPAKTUICCKHUX PadoOT;

o  KaJIbKYJIATOD;

e pyuKa



Bapuanrl
1. CambIM pacipocTpaHEHHBIM METAIIJIOM B 36MHOM KOpE SBIISCTCS:
a) HATpHil; 0) ATFOMUHMI; B) 30J10TO; T') KaJIbIIH.

2.113 mpuBeACHHOTO TIEpEYHSs

metasmios: Na, Cd ,Ca ,Co, Mn, L,i, Au,Zn, Mg, Cu, Os

K JISTKUM OTHOCSITCSI:

K TSDKEJTBIM OTHOCSITCSI:

3. [TomydyeHnune MeTamwioB U3 py/1 MPH BRICOKUX TEMIIEpaTypax Ha3bIBACTCS:
a) BJIEKTPOMETAILTYPTHs 0) MUPOMETAILTYPTHUsl B) THAPOMETAITYPIHs T)
KapOoTepMus

4. B 57€KTpOTEXHUKE IJI MPOU3BOACTBA JJaMIT HAKAJTMBAHUS UCIIOIb3YIOT
METAJTINYECKYIO HUTD:

a) Al 6) Cas) Mor) W

5. Ilpu cropanust HaTpust B KUCJIOPOJI€ 00pa3yeTcs BEIIecTBO COCTaBa ... , a Mpu
CTOpaHUU KeJie3a B KUCIIopoie oOpa3yercs ...

6. CKOJIbKO MOJIEH OKCHUIa AlIFOMUHUSL 00pa3yeTcsi U3 OJHOTO MOJISl A TFOMUHUS 110
peaKInu:

a)0.50)2B8)31n)4

7. CrimaB HUKEJS M XpoMa , 00J1a1aronuid 00JIbIION KapOIPOUYHOCTHIO
Ha3bIBACTCA:

a) IJaTyHb 0) AIOpaTtOMUHUN B) OpOH3a I') HUIXPOM

8. Bepnnl u ciegyronue cyxjaeHus: o metamwiax: A) B nepuone ¢ yBenuueHuem
3apsja sapa MeTaUIMYeCKue CBOMCTBa ociiabeBaroT; b) Bee Merauibl mpu
KOMHATHOU TeMIIepaType SIBISIOTCS TBEPIBIMH.

a) BEpHO TOJIbKO A 0) BepHO ToJibko b B) BepHBI 00a Cyk/1eHUs T') 00a Cy>KIeHUs
HE BEPHBI.

9) MenHy NMIaCTUHKY BHECIM B HATPETYIO 10 TEMIIEPATYPhI KPACHOTO KAJICHUS
neyb. Kakoii u3 rpadukoB 0TpakaeT U3MEHEHUE MACCHI IJTACTUHKU TIPU
OKHUCIICHUS] MEAU 10 OKCHJIA MEU

a) 0) B) I)

10. Kako#i 13 nepeunciIeHHbIX METAJIJIOB CITIOCOOEH BBITECHSATH BOJOPOI U3 BOIBI
IpU KOMHATHOM TEMIIEpaType:

a) MeJb 0) JKeJie30 B) HaTpHil B) cepedpo

11. ITpu pacTBOpeHUs HATPUSI B BOJIE 00pa3yeTcs pacTBOP:

a) IepoKCcU HATpHsi 0) OKCUA HATPUS B) TUAPOKCHUJIA HATPUS T) THAPUIA HATPUS
12. Tun cBsi3u, CYIIECTBYIOUINI B KPUCTAJUIaX METAJLIOB:

1) Uonnas 2) KoBanentHas nosnsipHas 3) KoBanenTHas HenomsipHas 4)
Meramnuueckas

13. ConsiHOM KUCIIOTON He OYJEeT B3auMOIeHCTBOBATh:



a) Cu6) FeB) Alr) Zn

14. C Bos10¥ He B3aMOJECHCTBYET:

a) Ca 6) Ni B) Fer) Na

15. Mexay KakuMH U3 IIONApHO B3STHIX BELIECTB, POPMYJIIbl KOTOPBIX JAaHBI HUKE
(91eKTpoaUT OepeTcs B BUIE BOJHOTO pacTBOpA), IPOU30MIET XUMUUECKAs]
peakuus:

a) Au u AgNO;6) Zn u MgCl; B) Pb 1 ZnSO41) Fe u CuCl;

16. Cymma Bcex k03¢ (HUIIMEHTOB B YpaBHEHUH PEAKLIUU MEIH C
KOHILICHTPUPOBAHHOM CEPHOU KHCIIOTOM paBHa:

a)7;06)6;B)5;1)4

17. KauecTBEHHBIM PEAKTHBOM HA KaTHOH Kajnbius Ca’* apnsgercs:

a) HUTPaT-uoH 0) KapOOHAT-UOH B) CyIb(aT-UOH I') XJIOPUJI-UOH

BaHaHI/Iﬂ C OTKPBLITBIM OTBETOM

18. OcymectBute
npespaieHus:Na—Na;0, —Na;O—NaOH—NazPO,—NaNO3  YkaxuTe THITBI
peaKIui.

Na,CO3
5 peakiuio HaUIIUTE B COKPAIIEHHO-MOHHOM BUJIE.

19. Beruncnure Maccy XJ0pu/ia alfOMUHUSA, 00pa3yIoIerocs Npyu B3auMoIeCTBUN
5.4 T aMOMHUHHUS C COJISTHOM KUCIIOTOM, €CIIM BBIXOJ POAYKTa PEaKIUHU OT
TEOPETUYECKU BO3MOKHOTO cocTaBisieT 80%?
20. lenounoit MmeTaut Maccoit 1,56r momernieH B H30BITOK Ta3000pa3HOTO XJIOpa.
[TomyueHHOE TBEpIO€ BEIIECTBO PACTBOPUIIU B BOJE U I0OABUIIM pACTBOP HUTpATa
cepedpa. [Ipu sToM obpazoBascs ocagok Maccoit 5.74r. Kakoit metasa ObLT B3SIT
TSl peakivu?

NHCcTpYKUUS N0 BHINOJHEHUIO PA0OTHI

Ha BbImosiHeHUs KOHTPOJIBHON paboThI 1o xumuu naercs 40 munyt. PabGorta
coctout 3 20 3ananuii. K 3agannto npuBoautcs 4 BapuaHTa OTBETa, OJIUH U3
KOTOpbIX BepHbIH. Ha BTOpOE U msToe 3aianue HeoOX0AUMO JaTh
CaMOCTOSITENIbHBIN OTBET. {7151 ONpeIesIeHus JTIETKUX U TSKEJIbIX METAJIOB
HEO0OXOJIMMO HCIIOJB30BaTh CIIPABOYHUK.

Brinonnsiiite 3a1aHusi B TOM MOPSIZIKE, B KOTOPOM OHM AaHbl. Eciau kakoe-To
3aJ]aHUE€ BBI3BIBAET Y BAC 3aTPYJHECHUS, IPOIYCTUTE €r0 U MOCTAPAUTECH
BBITIOJTHUTH T€, B OTBETaX Ha KOTOPHIE BbI yBepeHbI. K mpomyiiieHHbIM 3aJaHusIM
MOKHO OyJIeT BEpHYTHCS, €CIIA Y BAC OCTAHETCS BPEMsI.

3a BBIMOJIHEHUE PA3IMYHBIX IO CIIOKHOCTHU 3a/IaHUN JTAETCS OJIUH WU OoJee
OanoB. bambl, mogyueHHbIE BaMU 32 BBITIOJIHCHHUS 3a]aHUs, CYMMHPYIOTCS.
[TocTapaiiTech BBIOTHUTH KaK MOXHO OOJIbIIIE 3a/IaHUl U HAOpaTh HAUOOJIbIIIEEe
KOJIMYECTBO 0aJIOB.



Bapuanr 2
1. Camblil akTUBHBIN METaJUT EPBOM TPYMIIBI TJIABHOM MOATPYIIITHI :
a) 1e3uit 0) pyOuuii B) Kajaui T') HATpHid

2. HazoBuTe MeTalb:

a) CaMbIil TSKEJBIN. .. T) CaMblil JIETKUH. . .

0) camblil TBEPABIH ... 1) CaMblid JIETKOILJIABKHUH. ..
B) CaMblii TYTOILIABKUM. .. €) CaMbIi MATKUH. ..

3. KakuM MeTo0M B METAJUTYPTHH MOTYUYaAIOT MET0YHBIC METAIIIIBI:

a) MUPOMETAJLTYpPTHEH; B) AIEKTPOMETAIUTYPTUEH;

0) ruApOMETAIITYpTUEH; T') MUKPOOHOJIOTHYECKUM

4. B 251eKTpOTEXHHUKE UCTIONB3YIOT clieiytolee (U3nIecKoe CBOMCTBO MEIU U
ATFOMUHUS

a) TeIIONPOBOAHOCTH 0) KOBKOCTD B) IJIACTUYHOCTB T') AJIEKTPOIPOBOTHOCTD

5. Ilpu okucnenus nutus B atMocdepe Bo3Iyxa NpeuMyIIeCTBEHHO 00pa3yeTcs

BEII[ECTBO COCTAaBa ... , a IPU CTOPAHUM HATPUS B KUCIOPOJie 0Opazyercs ...
6. Cxonbko MoJier okcua xkenesa (I11) oOpazyercst 3 oHOTO MOJIS Keje3a Mo
peaKuu

a)0.50)2B8)31n)4
7. Kakue meTasibl BXOJST B COCTaB OPOH3BI:
a) MeJlb U CBUHEI; 0) MEb U OJIOBO B) MEJIb U JKE€JI€30; T') MEJlb U PTYTh.

8. BepHbl 111 ciielyronme CyKIEHUS O Kellese:

A) IpocTtoe BemiecTBo xelne30, ABIsSETCA TOJIbKO BoccTanoButeneM; b) B cBonx
COEJIMHEHHUSX KEJE30 MPOSBISAET MOCTOSHHYIO CTEIICHb OKUCIICHUS 2.

a) BEpHO TOJIbKO A 0) BepHO ToJIbkO b B) BepHBI 00a Cyk/1eHUs T') 00a Cy>KIeHUs
HE BEPHBI

9. Kycouek kanmbliist BHECIIH B CTakaH ¢ BojIoi. Kakoi u3 rpadmkoB oTpakaer
W3MEHEHHE MaCChI TTOJIYYCHHOTO pacTBOpa MPH B3aUMOJACHCTBUY KaJIbIUS C BOJAOU

2) 6) 8) 1)

10. Kakoiif MeTas1 He BRITECHSIET BOJOPOT U3 pa30aBII€HHON KUCTIOTHI:
a) MarHuii 0) aFOMUHUI B) HATPUIN T) PTYTh



11. Tlpu B3auMopaeiicTBUU Kalusi ¢ pa30aBICHHON COJSTHOW KUCIOTOM
MPEUMYILIECTBEHHO 00pa3yeTcs
a) XJIOPHJI Kajaus 0) TUIPOKCU]T KA B) IEPOKCUJT KAJIHS T') OKCHJI KajIus

12. Merammyeckas CBS3b UIMEETCS B COCTUHECHUH
a) FeO  0) FeCl3; B) Fe r)Fe(OH);

13. C a30THOI KOHLIEHTPUPOBAHHOM KUCIOTON He B3aUMOJICUCTBYET:
a) MeJib 0) LIMHK B) KaJbIUW T') aJIIOMUHUI.

14. TTpu B3auMOACHCTBHUY KaKOTO METaJIJIa C BOJION 00paszyeTcs IMIeI0Yb:
a) Maraui 0) aJIFIOMUHUI B) MEJIb T) JINTUI

15. Mexay KakuMH U3 TIOTIAPHO B3SITHIX BEIIECTB, (POPMYJIbI KOTOPBIX JTAHBI HIKE
(anekTpoUT OepeTcs B BUJE BOJHOTO PACTBOPA), MPOM30MIeT XUMHUYECKas
peaKius:

a) Ag u KNO30) Zn u CuCl; B) Pb u FeSO4 1) Fe u MgCl,

16. Cymma Bcex k03P GUIIMEHTOB B YpaBHEHUU PEAKIIUU MEIH C
KOHIEHTPUPOBAHHOW a30THOW KUCIIOTOM paBHa:

a)76)88B)9r) 10

17. KayecTBEHHBIM PEaKTUBOM Ha KaTHOH Oapus Ba®* sensercs:
a) HUTpaT-uoH 0) KapOOHAT-UOH B) CyJIb(HAT-UOH I') XJIOPUI-UOH

3anam/m C OTKPBITBIM OTBETOM

18. OcymectBure npeppamenus:Fe—FeSO,—Fe(OH),—FeO—Fe—FeCl;—
Fe(OH);
VYKaxuTe TUIBI peakinu, 6 peakiuo paccCMOTpUTe ¢ ToUku 3peHust OBP

19. Ilpu B3aumoneiictBuu 5,4 r Al ¢ CoIsIHON KMCIOTOM OBLIO TOJIY4eHO 6,4 1
BoJiopoja (H.y.). CKOJIBKO 3TO COCTaBJISICT MPOLIEHTOB OT TEOPETUUECKU
BO3MOKHOTO?
20. [IlemoyHO3eMENBHBIN METAIT MACCOU 8T TOMECTHII B M30BITOK Ta3000pa3HOTO
xJyiopa. [lomyueHHoe TBEepAOE BEIIECTBO paCTBOPUIIU B BOJIE M IOOABHIIN PacTBOP
HuTparta cepedpa. [Ipu aTom 0Opa3zoBaiics ocagok maccoit 57,4 r. Kakoit metann
OBLT B3AT JJISl peaKIUu?

Omeemul

B-1
0
Jlerkue: Al. Mg. Na. Ca. Li, ocraabHbIe-TsKEIIbIE
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IIpakTnueckoe 3ansaTue Ne21, No22. [TonyyeHnue u coOupaHue razos,
pacro3HaBaHHUE.



[leab: momyunTh, cCOOpATh U PACTIO3HATH BOJOPOI, KUCIOPO/I, YTIACKUCIBIN Ta3,
aMMMaK U dTUJICH

O0opy10BaHNE U MATEPHUAJIBI
POOHMPKH, CIUPTOBKH, CIIMYKHU, TyYUHKH, IITIATEIH, CTEKIISTHHBIC TPYOOUKH,
JAKMYCOBBIE OYMaKKH, JIepKaTelIu, MPHUOOPHI IS TIOJIYYCHHUS ra30B, IITATUBBI.
['panynsl uHKa, okcua Mapranna (I'V), kycouku Mmpamopa, Bojia, rpaHyJibl WU
KYCOUKH MOJUITUICHA, PACTBOPHI: COJITHON KUCIIOTHI, IEPOKCHIA BOAOPO/IA,
YKCYCHOM KMCJIOTBI, U3BECTKOBOW BOJBI, XJIOPUAA AaMMOHUS, IIEIOYH, IIEpMaraHaTa
KaJiusl (TIOJIKUCIICHHBII ).

XOH PAOOTBL. ...
1. Illonyuenue, coobupanue u pacno3znasanue 6000pooa

B npoOupky nmoMectute ABE rpaHysbl HIUHKA U IpHIeHTe B HEE 1—2 Mu CONIIHOM
KucaoThl. Uto HaOmogaere? 3anuiuuTe ypaBHEHUE PEaKuu.

Haxkpoiite npoOupky mpoOupkoi OONbIIEro AuaMeTpa, pacroyioKUB €€ HEMHOTO
HIOKE Kpa€B MeHblled npoOupku. Yepe3 1—2 MUH NOIHUMUTE OOJBIIYIO
npoOMPKY BBEPX U, HE MEpeBOpaunBas €€, MOJHECUTE K MJIAMEHH COUPTOBKU. UTO
HaOmoaere? YTo MOKHO cKa3aTh O YUCTOTE coOpaHHOro Ba M Boaopoaa? Ilo ue
My BOZOpOJI COOM pa JIM B 1€ pe BEP HY TYIO MpoOup Ky?

2. Ilonyuenue, cobupanue u pacno3naganue KUuciopooa

B npobupky o6bémom 20 M mpuiieiite S—7 M1 pacTBOpa MEPOKCHA BOJAOPOIA.
[ToaroroBbTe TICHOUIYI0 JYYMHKY (TIOAOXKIUTE €€ U, KOrja OHa 3aropuTcs,
B3Maxamu pyku noracute). [logHecure k mpoOupKe ¢ NIEPOKCUAOM BOJOPOAA, Ky1a
MpeABAPUTEILHO HACBIIBTE HEMHOTO (HAa KOHYMKE IIMNaTessl) OKCHJa Maprasiia
(IV). YUro nabmronaere? 3anuimure ypaBHEHUE PEAKIUH.

3. llonyuenue, cobupanue u pacno3naganue yeneKuciozo 2asa

B npobupky o6bEMoM 20 MJT TOMECTUTE KyCOUEK MpamMopa U MPUJIEUTe pacTBOP
yKcycHOUM kuciotel. Yto Habmromaere? Yepe3s 1—2 MHUH BHECUTE B BEPXHIOIO
4acTh MPOOUPKU TOPSAIIYI0 JYy4uHKY. UTO HaOmromaere? 3amuiiuTe ypaBHEHUE
peakiuy B MOJIEKYJISIPHOW U MOHHOU (popmax.

B mnpobupky Haneiite 1—2 M mpo3payHOro pacTBOpa H3BECTKOBOW BOJIBI.
Hcnonp3ys 4YHCTYI0 CTEKJISIHHYIO TpPYyOOUKYy, OCTOPOKHO TpPOAYyBalWTe uepe3
pacTBOp BBIABIXaeMbId BaMH BO3AyX. UTo HaOmonaere? 3amuiInTe ypaBHEHHE
peaKkiMK B MOJIEKYJISIPHOW U MOHHOU (popmax.

4. HOlelleHlle, co6upauue U pacno3naeanue ammuaxka



B npoOupky npuneiire 1—2 mi pacTBopa XJIOpUIa aMMOHHMS, a 3aT€M TaKOW ke
00BEM pacTBOpa MIENOYM. 3aKpenmuTe MNPOOUPKY B JEpiKaTesie U OCTOPOKHO
HarpeiTe Ha IulaMeHu ropenku. Yro Habmoaaere? 3anuiinTe ypaBHEHUE peakluu
B MOJICKYJISIPHOM 1 HOHHOHM (opMax.

[TogaecuTe K OTBEPCTHIO MPOOUPKH BIIAXKHYIO KPACHYIO JIAKMYCOBYIO OYMaxKy.
Uto nabmoaaeTe? OCTOPOKHO MOHIOXAWTE BhIACISIONIMKCS ra3. Yto omrymaere?

5. leyltenue, coﬁupanue U pacno3naeanue smujiena

CoOepure npubop ans monyudeHus razon. [IpoBepbTe ero Ha repMeTu4HOCTH. B
IPOOHPKY MOMECTUTE HECKOJIBKO TPaHyNl WIA KyCOUYKOB IMOJIMATHIICHA. 3aKpOuTe
npoOKOI ¢ Ta300TBOMHON TPYOKOH M 3aKkpenuTe MpHOOp B JIaNKe IITaTHBA, Kak
nokaszaHo Ha pucyHke 83. Harpeiite comepxxumoe nmpoOupku. Uto Habmomaere?
[IponycTuTe mONMY4YEHHBIM ra3 4Yepe3 IOAKHCICHHBIM pACcTBOP NEpMaHraHaTa
kanusi. Uto HaOmogaeTe? 3anuinTe ypaBHEHUS MPOJICTaHHbIX PEeaKui.

(—CH,—CH,—)

Ilpubop ona nonyuenus 3munena denoaumepusayueii NOJIUIMULEHA

IIpakTnueckoe 3anarTue Ne23, Ne24. Pemenne d3KCIIEpUMEHTAIBHBIX

3a1ad.

[leJb. yYuThCS NPOBOAUTH XUMUYECKHE DKCIIEPUMEHTHI 110 IUIAHY,
DKCIEPUMEHTAIIBHBIM ITyTEM Pa3JINuaTh BELIECCTBA, XapaKTEPU30BaTh UX CBOWCTBA,
aHaAJIM3UPOBATh PE3YJIbTAThl U OPOPMIISITH OTUET.

Omnpit 1. Xumuyeckas pa3MHUHKA.

1. B aByx npoOupkax HaxoAsATCsS PaCTBOPBI THIPOKCHUIA HATPUSI U CEPHOM
KuCHoThl. [Togymalite, Kak pa3IMuUTh WX, HE MPOBOISI XUMUYECKUX OIBITOB, U
OCYILIECTBUTE HEOOXOIUMbIC TEHCTBUS.

2. OT™MeTbTE NPU3HAKK HAOIIOAAEMBbIX SIBICHUH.

OmnebIT 2. XUMHAYeECKas 3arajaka.



1. B anTeuke cTepauch HAAMKUCH HA CKIISTHKAX C pacTBOpamMu OOpHOU

kuciothl (H3BO3) u runpokapoonara natpus (NaHCO3). [Togymaiite, Kak TOMOYb
7a00paHTy BOCCTAHOBUTD HAJIITUCH.

2. [IpoBeauTe COOTBETCTBYIOLIUE OMBITHI U COCTABHTE YPABHEHUSI XUMUYECKUX
peakuuii. OTMEThTE NMPU3HAKK HAOIIOAAEMbIX SIBIICHUU.

AJroput™m
oopMIICHHUS OTYETA IO MPAKTHYECKOU padboTe

1. 3anummTe Ha3BaHUE MPAKTUYECKON PabOTHI.

2. 3anuumTe Lejid MPakTUYeCKOr paboThl.

3. [IponymaiiTe miad BHIMOTHEHUS paOOTHI.

4. Tlepeuncnure HEOOXOAUMOE 0OOPYIOBAHUE U PEAKTHBBI.

5. [IponymaiiTe u 3anuIIuMTe MpaBuiia TEXHUKHA 0€30MIaCHOCTH Mpu pabdboTe ¢
JTAHHBIMHU PEaKTUBAMU U 000PYI0BAHUEM.

6. 3anumunTe ypaBHEHUS COOTBETCTBYIOIIUX PEAKINNA U OTMETHTE UX
MIPEANOIAracMble MPU3HAKH.

7. Ilony4uuB pa3pelieHue npenoaaBaresis, IPUCTYIIANTE K BBITOJIHEHHUIO
XAMHUYECKOTO SKCIIEPUMEHTA.
8. OopmuTe OTUET O BHIIOJIHECHUHU B BUIC TAOJINIIBL:



Hab6mronenus
YpaBHEHHS peaAKLIUA

9. 3anummTe BBIBOJBI O XUMHNYCCKHX CBOMCTBax HCCIICAO0OBAHHBIX KJIACCOB
BCIICCTB.

Bapuanr I
Heb: yu4nuThCsS MPOBOJUTH XUMUUECKHE SKCIIEPUMEHTHI T10 TUIaHY,
AKCIEPUMEHTAJILHBIM ITyTEM Pa3JInuaTh BEIIECTBA, XapaKTepU30BaTh UX CBOMCTRA,
aHAIM3UPOBATh PE3YJIbTAThl U OQOPMIISITH OTYET.

OmnpiT 1. Xumudeckas pa3MHUHKA.

1. B aByx nmpoOupkax HaxoasITCsl pacTBOPHI cyib(data sxene3a (II) u cynnsdara
amoMuHaus. [TogymaiiTe, Kak pa3InyuTh UX, U OCYIIIECTBUTE HEOOXOIUMBIC
JICUCTBUSI.

2. OT™MeThTe MpU3HAKK HAOIIOaeMbIX SBICHUM M COCTaBbTE YPABHCHUS PEaKIIHil.
OnbIT 2. X¥MHYecKas 3arajka.

1. B ckisiHKax 0€3 3TUKETOK HaXOASATCA PaCTBOPHI, MPEANOI0XKUTEIBHO
ruapokcuaa kaus u ¢penondranenna. [logymaiite, Kak MOXXHO OTJIMYUTH 3TU
PacTBOPHI, UTOOBI BOCCTAHOBUTH 3TUKETKH.

2. IlpoBeanTe COOTBETCTBYIOMINE NeUCTBUA. OTMETHTE MPU3HAKU HAOIIOaEMbIX
SIBJICHUH.

Asroputm
oopMIIEHHUS OTUETA IO MPAKTHYECKOU padboTe

1. 3anummuTe Ha3BaHKE MPAKTUYECKON PaOOTHI.

2. 3anuImMTe UeIu MPaKTUIeCKoi paboThlI.

3. IIpoxymaiiTe mjiaH BBITIOTHEHUS PaOOTHI.

4. Tlepeuncnute HEOOXOAUMOE 0OOPYIOBAHHUE U PEAKTUBBHI.



5. [IponymaiiTe u 3anuiuTe NpaBuiia TEXHUKHU 0€3011aCHOCTH MpU padboTe ¢
JAHHBIMHU PEaKTUBAMU U 000PYIOBAHUEM.

6. 3anuIMTe YpaBHEHUSI COOTBETCTBYIOIINX PEAKLIIUNA U OTMETHTE UX
IIPEAIO0JIAraeMbl€ IPU3HAKH.

7. IlonyunB paspenieHue npernoaBaTelis, IPUCTYIaluTe K BHITTOTHEHUIO
XUMHUYECKOTO PKCTICPUMEHTA.
8. OopmuTe OTUET O BHITIOJIHEHUHU B BUC TAOJIUIIBL:
Hab6monenus
YpaBHEHUs peakuun

9. 3anummTe BEIBOJILI O XUMAYECKUX CBOMCTBAX UCCIIETOBAHHBIX KIIACCOB
BEIIIECTB.

Pemenne 3xcriepuMeHTANbHBIX 33124
[Tpumeuanue. [IpoBoauTcs mpu 060OIIEHUH U KOHTPOJIC 3HAHUN U YMEHHM
oOy4Jaronmxcs U TpedyeT OT HUX MaKCUMaJIbHOW CaAMOCTOSITEIbBHOCTH.
Iesn: yuyuThCS SKCIIEPUMEHTAIBHBIM ITyTEM Pa3/InyaTh BEIIECTBA, ONMPEICIISITh UX
CBOICTBA, MPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI 110 TIaHY, aHATU3UPOBATH
pe3yabTaThl U 0hOPMIISITH OTUET.
[1nan paboTHI:
1. OnpenennuTh peakTUBBI U1 ONBITA 1 M COCTaBUTh YPABHEHUS PEAKLUN.
2. BCIOMHUTH XMMUYECKHE CBOMCTBA BEIIECTB U OMPEIAETUTh HEOOXO0IUMbIN
pPEaKTHUB JIsl OTbITA 2.
3. Onpenenutb peakTUBbI JJIsl ONbITA 3 U COCTABUThH CXEMY OMKMCAHHBIX
IIPEBPALICHUM.
4. Onpenenuts npaBuina Th.
O6opynoBaHNE U PEAKTUBBHI:



Bapuasnr |
[lItatuB ¢ npoObUpKamMu, CIUPTOBKA, 3KUM MPOOUPOUHBIN (MIIU TaOOPATOPHBII
mratuB), papdopoBas yaiika aJsi BhIIApUBAHUS; 2 IPOOUPKHU — C PACTBOPAMHU
CEPHOM KHUCIJIOTHI U THAPOKCU]IA HATPHSI; KUCTOTHO-OCHOBHBIA UHUKATOP
(Jtakmyc), 2 MPOHYMEPOBAaHHbIE TPOOUPKHU — C PACTBOPAMH OOPHON KUCIOTHI U
IUAPOKapOOHAaTa HATPUS; PACTBOPHI COISTHOM KUCIOTHI, TUAPOKCHIA HATPUS
[lITaTuB ¢ npobupkamu; 2 MPOOUPKHU — C pacTBOpamu cyiibdara xkemnesa (11) u
cynb(dara amoMuHNS; 2 MPOHYMEPOBAHHBIE MPOOUPKH — C PACTBOPAMH
TUAPOKCHIA Kalus U (eHON(PTATICMHOM; PaCTBOPHI THIPOKCHIA HATPHUS, HUTpaTa
cepedpa, CONSTHON KUCIIOThI

Th: akkypaTHO paboTaTh C XUMHYECKUMHU PEaKTUBAMHU U J1a00PaTOPHBIM

o0opyaoBaHUEM, HE TIPOOOBAThH M HE HIOXATh BEIIECTBA, MPUMEHSTH MPABHIIA

paboTHI CO CITUPTOBKOM M MpaBHIIa HATPEBaHUS U BhIIIAPUBAHUS BEIICCTB.
Xon paboThl

Omuem o pe3ynrbmamax onvimos 3aHOCUMcs 8 maoauyy, 20e npeodcmasieHvl

A2OPUMMbL UX NPOBEOCHUSL.

Bapwuanr ||
Omnpbir 1.
B 00e npobupku 106aBUTH KUCIOTHO-OCHOBHBIM UHIUKATOP, HAPUMED JIAKMYC.
H,SO, — nBeT TtakMyca KpacHBIH.
NaOH — uBer 1akmyca cuHUH
Omnsit 1.
B 06e npoOupku 106aBUTH pacTBOP TMAPOKCUIA HATPHUSL.

FeSO, + 2NaOH = Fe(OH),| + Na,SO4 — ocaiok TeMHO-3€JICHOTO [IBETA.
Al3(SO4)3 + 6NaOH = 2AI(OH)3| + 3Na;SO4 — ocamok Oesnblit reneoOpas3HbIit
OmnbIT 2.

OnHO 13 BENIECTB — KUCJIasl COJIb, 00pa3oBaHHas cI1ab0N yroJbHOM KUCIOTOM.
HyxHo 106aBuThH K Tpo0aM U3 CKIISTHOK CHIIBHYIO KUCIIOTY. TaM, rje Oyaer
HaAOJIOAATHCS BCIIEHUBAHKE, COACPIKUTCS THAPOKAPOOHAT HATPHUS:
NaHCO3; + HCI = NaCl + H,0O + CO;1
OmnbIT 2.

OmHO U3 BElIeCTB — IIeJI0Yb, H3MEHSIOMIas OKpacKy GeHoadTaiernHa Ha
MaJMHOBYIO.

HyxHo n100aBuTh K ipodam u3 ckistHoK menoub (NaOH). Tawm, rae okpacka
poObl U3MEHUTCSA HAa MAJIMHOBYIO, HAXOAUTCS (peHoIPTanenH
Omnsit 3.

1) pacTBOpeHHE METHOTO KyIopoca B BOJIC.

2) mobaBjIeHHE pacTBOPa THAPOKCHIA HATPUS — BBIMAIAeT 0CaI0K roJyooro IBeTa.
3) mobaBiieHHE K OCAJIKy pacTBOPA CEPHOM KUCIIOTHI — PACTBOPSHHE OCAJIKA.
4) BbITapUBaHUE PACTBOPA — 00PA3YIOTCS KPUCTALIBI MOJIOYHO-0EIIOr0 I[BETA.
5) ypaBHEHUs TPEBPALICHHIA:

CuSO, + 2NaOH = Cu(OH); + Na,SO,

Cu(OH); + H,SO, = CuSO,4 + 2 H,O



tO
CuS0O,- 5H,0O — CuSOq4 + 5H,0
BriBoa: B utore nonyumics cyiabdat meau (1)

IIpakTu4yeckoe 3ansitue Ne25, Ne26.006001eHre o Teme

«OCHOBHBIE TOHATHSI OPraHUYECKON XUMHUHU U TeopuH byTieposa»

[TocTpoeHre n30MepoB OPraHUYECKUX COSAMHEHUIH

Y4eOHas nesb: chopMUpOBaTh NPEACTaBICHUE 00 U30MEPUHU, CTPOUTH MOJIEKYJIbI
U30MEPOB MPEIEIIbHBIX YIIIEBOIOPOJIOB.

O0yyaromuiics 10J17KeH 3HATh:

- KJIaCCU(PUKALIUIO OPTaHUYECKUX COCTMHEHUI; OCHOBHBIE TIOJIOKEHUS TEOPHH
XUMHAYECKOTO CTPOEHUS OpraHndecKux coeauneHni A.M. bytieposa.

OOyuarouuiicst 10J15KeH YMeThb:

- COCTaBJIISATh MOJIHBIE U KPATKUE CTPYKTYPHBIE (POPMYIIBI YIIIE€BOIOPOIOB;
COCTaBJISAITh (POPMYJIBI H30MEPOB U TOMOJIOTOB JJIsl IPEIOKEHHOTO BELIECTBA.

3a1a4n NpaKTHYECKOro 3aHATHSA:
1. 3akpenuThs TEOpETUUYECKHE 3HAHUS 00 M30MEPUU OPraHUYECKUX COCTUHEHUN.
2. OTBETUTH HA BOMPOCHI JUIsl 3aKPEIJIEHUS TEOPETUYECKOIO MaTrepuana.
3. BBINIOJTHUATE TPAKTUYECKUE 33U H.
4. OTBETUTH Ha BOITPOCHI 7151 KOHTPOJIS.
O0ecne4yeHHOCTD 3aHATHS:
1. YueGHo-MeToAMYECKas JIUTEpaTypa:

o Tabpuensu O.C. Xumus 1is npodeccuii v crenuanTbHOCTENH TEXHUYECKOTO
npoduns: yaueonuk / O.C. I'abpuenss, U.I'. OctpoymoB. — M.: Akanemus,
2015. - 256 c.

1. CropaBouHas TuTepaTypa:

o Tabnuma «I'oMonoruyeckuid psia NpeaenbHbIX YIIeBOIOPOI0B (AJIKAHOB)
HOPMaJIBHOTO (HEPa3BETBJICHHOTO) CTPOCHUS M X OJTHOBAJICHTHBIC
paguKalbl» OpHiIokKeHue 1.

o Ilepuomnueckas cucreMa XMMHYECKUX diIeMeHTOB M. [[.1. Menaeneera
(npunoxenue 2).

1. Terpanb 11t MPaKTHUECKUX U KOHTPOJIBHBIX PadoT.



2. Kanpkynsarop.
3. Pyuxa.

KpaTKI/Ie TCOPETUHYECCKUE U yqe6H0-MeT0):mqec1me MaTEpHaJbl IO TEME
INPAKTHYICCKOI0O 3aHATHUA

H30Mepbl, XUMUYECKHE COSAMHEHUS, OIMHAKOBBIE TI0 COCTaBY M MOJICKYJIAPHON
Macce, HO pa3iuyaronirecs Mo CTPOSHUIO U CBOMCTBAM (XUMUYECKUM U
¢uznueckum). M3omepus otkpeita B 1823 1. 1O. JInOuxom.

Pa3znuyaroT 1Ba OCHOBHBIX BHUJIa H30MEPHUU: CTPYKTYPHYIO H MPOCTPAHCTBEHHYIO
(crepeonzomMeputo). CTpyKTYpHBIE H30MEPBI OTINYAIOTCA APYT OT Apyra
MOPSZIKOM CBSI3e€H MEX]ly aTOMaMH B MOJIEKYJIE; CTEPEOHU30MEPHI —
pAacIoNoKeHUEM aTOMOB B IIPOCTPAHCTBE MPH OAMHAKOBOM IOPSAKE CBSI3CH
MEX1y HUMH.

CTpyKTypHasi H”30MepHUs TOIpa3IesIeTCs Ha HECKOIBKO Pa3HOBUIHOCTEH.
N3omMepus ckerrera 00yCIOBIICHA Pa3TUIHBIM ITOPSIAKOM CBSI3H MEXKTY aTOMaMH
yTaepo/ia, 00pa3yronuMU CKeJIeT MOJICKYJIbI. Tak, MOXKET CyIeCTBOBATh TOJHKO
OJINH HEIMKIINYECKUI HACBIIIEHHBIN YTIIEBOAOPOI ¢ Tpemst atromamu C — mponaH
(). YrneBogopoa0B Takoro ke Tuma ¢ 4eTbipbMsi aToMamMu C MOXKET OBbITh yxKe
nBa: #-O0ytan (II) u uzo6yran (I1I), a ¢ msaTeio atromamu C — Tpu: #-nieHTaH (1V),
u3onentad (V) u veornenrtas (VI):

Hns yrneBogopona CaoHaz BozmoxkHO yxe 366 319 nzomepos.

N3omepust nonoxeHus 00ycIoBIeHa pa3InYHbIM MOJ0KEHUEM KaKOH-JIn00
PEaKLMOHHOCTIOCOOHOM rpyIibl (PYHKIMOHAIBHON ITPYIIIbL, 3aMECTUTEIS) IPU
OJIMHAaKOBOM YTJIEPOJIHOM CKeJleTe MoJieKyJl. Tak, mponaHy COOTBETCTBYIOT ABa
M30MepHBIX crupTa: H-mipormioBsii (VII) u uzonponumnossrit (VIII):
CH, —CH,—CH,—OH, CH,—CH—CH,
VI I
OH
VI

B psiny anudatuueckux mpocToix 3pupoB, Cyab()HUI0B U aMUHOB CYIIIECTBYET
CHeIMaTbHBINA BUJI N30MEPUU — MeTaMepusi, 00YCIOBIICHHAS Pa3TUYHBIM
MOJIOKEHUEM T€TepoaToMa B YIJIEpOIHOM 1lenu. MeTaMmepaMu SBIISTFOTCS,
Hanpumep, MeTrwinponuiaoBeli (XI1) u qustunossiit (XIII) a¢upsr:
CH, —O—CH, — CH, —CH, ,
plail
CH, —CH, — O — CH, —CH,
paiil

N3oMepus HenpeaeNIbHbIX COEJUHEHUN MOXKET ObITh BhI3BaHA Pa3IUYHbIM
TIOJIOXKCHUEM KPAaTHOM CBsI3H, Kak, Harnpumep, B OyreHe-1 (XIV) u Oyrene-2 (XV),
B BUHMIyKCycHOU (XVI) u kporonoBoit (XVII) kucnorax:



1 2 3 4 1 2 3 4
CH,=CH—CH, —CH,, CH, —CH=CH—CH, ,

b HV
CH,=-CH—CH, —CO0H, CH, —CH=CH—COCH
HWI HVIL

B OosblIMHCTBE CclTydaeB CTPYKTYpPHbBIE U30MEPhI COUETAIOT MPU3HAKU U30MEPUU
CKeJIeTa M MOJIOKEHHUS, COACPKAT pa3indHble (YHKIMOHATBHBIE TPYIIIIHI U
MPUHAJIEKAT K Pa3HbIM KJlaccaM BELIECTB, BCIEACTBUE YETO OHU OTIIMYAIOTCS
JPYT OT Jpyra 3HAYUTEJIbHO OOJIbIIE, YeM PACCMOTPEHHBIE BBIIIE U30MEPHI
BEILECTB OJIHOTO U TOTO ke Tura. Harpumep, nusomepamu SBISIFOTCS TPOMTUIICH
(XVIII) u uuxnonponax (XIX), okuck atuinena (XX) u aneranpaeruy (XXI),
arietoH (XXII) u mponmonoseiit anpaeru (XXIII), mumernunossriii adup (XXIV) u
TIoBbIN cupT (XXV), amen (XXVI) u metunanerunen (XXVII):

CH,-CH—CH,, CH, — CH,, CH, — CH,, o)
VI \ / \ ; i

CH, —O—CH,, CH, —CH, —OH, CH, =C=CH,, CH, —C=CH
OOV 007 300V OOV

IIpocTpancTBeHHAsI H30MeEPHsI [TOAPA3IEIACTCA HA 1BAa BUJIa: TEOMETPUUYECKYIO
(LIMC-TpaHC-U30MEPHIO) U ONITUYECKYI0. ['eoMeTpruyeckas n3omMmepus CBOMCTBEHHA
coeIMHEHUsM, cojiepxkanuM aBorHbie cBsizu (C=C, C=Nwu 1p.), u
HEAPOMATHUYECKUM IUKINYECKUM COETMHEHHIM; OHAa 00YCIIOBJIEHA
HEBO3MOKHOCTBIO CBOOOJIHOTO BpAIleHUs] aTOMOB BOKPYT IBOMHOM CBSI3U WM B
nuKIie. B 3Tux ciydasx 3aMecTUTeNn MOTYT ObITh PacloJIOKEHbI JTMO0 1O OAHY
CTOPOHY IIJIOCKOCTH JIBOMHOM CBS3M WJIA LUKJIA (LUC-TIOJIOKEHHUE), TUOO IO

6/
pa3Hble CTOPOHBI (TPAHC-TIOJIOKEHNUE). LCe: TPaHE:

OnTuueckas H30MepHsi CBOMCTBEHHA MOJIEKYJIaM OPraHMYECKUX BEILECTB, HE
UMEIOLIUM IJTIOCKOCTU CUMMETPUH (TNIOCKOCTH, pa3/Ieistoie MOJIEeKyly Ha JIBe
3epKaJIbHO TOKJECTBEHHbIE TTOJIOBUHBI) U HE COBMELIAIOLIMMCS CO CBOUM
3epKaJIbHBIM OTOOPaKEHHUEM.

3epkano



Bomnpocsl 1151 3aKpensieHusi TEOPeTHIECKOr0 MaTepHAaJIa K MPAKTHYECKOMY
3aHATHIO

1. Yrto u3ydaer opraHnyeckas XuMus?

2. OcHoBHbIe TIOJIOkeHUs Teopun A.M. ByTtiepona.

3. Kaxkwue yrmeBogopoapl Ha3bIBAIOTCS MPEICTLHBIMU?
3aganus VI NPAKTHYECKOT0 3aHATHS:

1. PemuTh npensiokeHHbIE 3a/1a4H.

2. IlpaBmwibHO 0DOPMHTB UX B TETPAIb IS MPAKTHIESCKUX U KOHTPOIBHBIX
pabor.

3. OTBEeTHUTH Ha BCE BOMPOCHI JIJIsT KOHTPOJIS.
4. OTyuTaThCs O BBIMOJHEHHON paboTe MpernoiaBaTeio.
3aganue

HOCTpOI/ITB BCCBO3MOKHBIC U30MCPHI VI JaHHBIX (bOpMYJI, pacCuUnuTaTb
HpOHCHTHBIﬁ COCTaB yIJjicpoaa u BOaAOpoaa.

Bapuanr 1 Bapuanr 2
C6H14 C5H12
CsHig C7Hise

Oo0pa3zen penieHus 3a1aHUA

[TocTpouTs BceBo3MokHbIE n3oMephl it CsH11Cl, paccunTaTh npoueHTHBIM
COCTaB yriiepoza, BOAOpOAa U XJIopa.

AJITOPUTM pelleHus
HMano: CsHjp;Cl
Haiitu: noctpouts uzomepsl, paccuntath ® (C), o (H) u w(Cl).
Pemenue
1. 3anuceiBarOT NMMHENHYIO yraepoanyto 1emnb Cs: C—C—C-C—-C.

2. OnpeaensioT, K KaKoMy KJIacCy YIJIEBOIOPOI0B IPUHAIICKHUT TaHHOE
coenunenue. OrnpeaeneHrue MPou3BOAAT C MOMOIIBIO 00X POopMYIT JIst
yraeBoAopoa0B pa3Hbix ki1accoB (CnHantz, ChHon 1 1.11.). BemectBo CsH11Cl —
XJIOpAJIKaH, T.€. SIBJISETCS MPOU3BOAHBIM ankaHa Buaa CnHansz (N =5), B koTOpOM
onuH atoMm H 3amernien Ha Cl. 3HauuT, BCe CBSI3M B MOJICKYJIC OJIMHAPHBIE M HET
ITUKJIOB.

3. Hymepytot atomsl C yriaepoaHou 1enu (yriiepoaHoro ckenera) u npu C-1
nomMemaroT rerepoarom Cl:




4. 3anuchIBAIOT HCO6XOI[I/IMOC YUCJIO aTOMOB BOAOPO/JAa IIPHU KAXKIOM YIJICPOAC
LCIIN, YUUTBIBAA, YTO BAJICHTHOCTL YIJICpOAa paBHA YCTLIPCM. B pPE3yIbTaTC
MOJIy4arOT U30MEP a):
[ 2 ] 4 5
a) CI-CH,~CH,~CH,~CH,~CH,,
I-xnopneHTaH

5. [lepememniator aTom xJopa 1o riaaBHoi nenu Cs, Mocaea0BaTeIbHO COSTUHSS
ero ¢ aroMamu C-2 u C-3. Tak noay4daroT u3oMepsl 0) U B):

6) CH,~CH-CH,~CH,~CH; 1) CH,~CH,~CH~CH,~CH,.
| |
Cl Cl

JlanpHeiIee cMeteHrne XJiopa BIpaso 1Mo IIEMU HOBBIX U30MEPOB HE JaeT. Tak,
n3oMep a*) TOXKJIECTBEHEH U30MepPY a), u3oMep 0*) uaeHTuYeH u3zomepy 0).
[Ipocto B n3oMepax a*) u 6*) MmensieTcst HanpaByieHre HyMepaluu atoMmoB C, cuer
BEJIETCs cIipaBa HalieBO (0e3 3Be3710UeK ObLIO ClIeBa HAIIPaBO):

a*) CH,~CH,~CH,~CH-CH,~Cl; %) CH,~CH,~CH,~CH—CH,,

-3 ot HTan |
6. Mcxoms u3 yriepogHoro ckenera (CM. MyHKT 3), kpaiHuit (mateiii) atom C
OTPBIBAIOT U MOMEIIAIOT 3aMECTUTENIEM K BHYTPEHHEMY YIJIepOay Lenu (CHadana K
C-2, notom k C-3). [Tonyuarot riaBubie nenu Cy ¢ yraepoaHbIM 3aMECTUTEIEM
npu C-2 u C-3:

Cl—C 9- (‘_ C ;,:a Cl-C-C-C-C u C-C-C
S — “l

O—
e

3anuchIBaOT CTPYKTYPHBIC (DOPMYJITBI HOBBIX H30MEPOB:

;) CI-CH,~CH-CH,~CH,; ) CI~CH,~CH,~CH~CH.,
| |
CH, CH,

1-xaop-2-seTwabyTan 1-x30p- 3-ueTHIGYTAN

7. [Tomemas xyop mipu BHyTpeHHUX atomax C riaBHoM yriepoanou nenu Ca,
ITOJTYYarOT J1Ba JONOJHUTEIBHBIX U30MEpa:

Cl
1 ?l 3 4 4 i 2 |
¢) CH,~C-CH,~CH; %) CH,~CH-CH-CH,.
| |
CH, CH, Cl

2-x0p-2-seriabyran 2-x0p- 3-menabyran

8. BemectBo hopmyinsl CsHi1Cl MokeT HMETh TpeXyrJIepoIHYIO IIaBHYIO LIETb
Cs:
CH,

C
3 :l [ L] .‘] 1
C-C-C—Cl =5 3) CH;—C—CH!—C].
|
C

CH,

xaop- 1, 2- g Tianponi
1 3.2 T



Taxum 06pazom, 11 BerecTBa ¢ MoJiekyssipHon popmynoit CsHi1Cl moxxHO
COCTaBUTh BOCEMb CTPYKTYPHBIX (OPMYIT H30MEPOB a)—3), pa3INIArOIINXCS
CTPOCHHEM.

9. Jlanee paccunTaeM MPOLEHTHBIN COCTaB YIIIepoa, BOIOPO/Ia U XJIOpa.

9.1. U3 Ilepuomnueckoii Tadymiet [1.1. MenneneeBa (npuioxeHue 2)
BBINMCHIBAEM 3HAYCHHSI OTHOCHUTEIHHBIX MacC aTOMOB 3JICMEHTOB, BXO/ISIINX B
coctaB CsH11Cl:

Ar(H) =1, Ar(C) =12, Ar(Cl) = 35,5
9.2. 3anuceiBaeM (popmyny pacueta B oouiem Buae Mr(CsHi1Cl):
MI‘(C5H11C1) =ng - AI’(C) +ny- Ar(H) + N3 - Ar(CI)

9.3. IloacragiisieM 3HAaYEHHSI OTHOCUTEIIBHBIX ATOMHBIX MACC 3JIEMEHTOB C YYETOM
MOJIb-aTOMOB B (POpMYITy pacuera U BEIUHCIISCM:

Mr(CsH11Cl) =5-Ar(C) + 11 - Ar(H) + Ar(Cl)=5-12+ 11 - 1 + 35,5=106,5
9.4. BrruucrnsieM MacCOBYIO JIOJIIO 3JIEMEHTOB 0 (OopMyJIe:

n- Ar(snemeHma) 100%
Mr(gewjecmea) (1)

a(anemenma) =

1€ (O — MaccoBas OJIs 3JIEMEHTA B BEILIECTBE;
A— oTHOCHUTENIbHAS aTOMHAs Macca;
N — UHJEKC B XUMUYECKOU popmysie;
M; — oTHOCUTENbHAS MOJIEKYJIIpHAs Macca BEIECTBA.
MaccoBbl€ 1011 BBIpaXXaroT B IPOLICHTAX WM B JIOJISX:
o(C) = n(C)-Ar(C)-100% / Mr(CsH11CI) = 5-12-100% / 106,5 = 56,34%.
o(H) =n(H)-Ar(H)-100% / Mr(CsH11Cl) = 11-1-100% / 106,5 = 10,33%.
o(Cl) =n(Cl)-Ar(Cl)-100% / Mr(CsH11Cl) = 35,5-100% / 106,5 = 33,33%.
9.5. IIpoBepuM pacyeT, CJII0KUB MAaCCOBBIE J0JIM AJIEMEHTOB:
®(C) + o(H) + o(Cl) = 56,34 + 10,33 + 33,33 = 100 %
CrnenoBaTelbHO, pacyeT BBIIIOJHEH BEPHO.
OT1Bet: 0(C) = 56,34%; o(H) = 10,33%; o(Cl) = 33,33%.
Bonipocs! 1151 KOHTPOJI

1. 3anummure o611yt0 Gopmyiy J1000r0 MPEACTABUTENSI TOMOJIOTUYECKOTO
psiia mpeneabHbIX YIIIeBOJAOPOIOB.

2. Kakwue BUIbI H30MEPUH BbI 3HAETE?



@®opma KOHTPOJIS BbITIOJHEHHUS PAKTUYECKOT0 3a1aHUS:

BrinonneHHas pa60Ta MMpCACTABIACTCA IMPCIIOAABATCIIIO B TCTpaan I
BBITIOJIHCHUS ITPAKTHYCCKUX pa60T 110 ﬂOHOHHHTGHBHOﬁ JUCTTHUITIIMHC «OCHOBBI
XUMUNY.

IIpakTueckoe 3anaTue Ne27, No28. Pemenre 3a1a4, BBIIOJIHEHUE
YIpaXKHEHUU.

Ileny pabomwi: 3aKkpenuTh YMEHUS COCTABIATH (OPMYJIIbl OPraHUYECKHUX BEIECTB
10 MacCOBBIM JIOJISIM JIEMEHTHOTO COCTaBa.

[Ipu BeiBOsIe (GOPMYI HYKHO paszinyaTh MPOCTEHIIYIO U UCTUHHYIO
bhopMyIIBL.
[Ipocreiimas ¢dopmyrna TMOKa3bIBAET COOTHOIIEHUE YHUCIA aTOMOB KaKJIOTO
DIIEMEHTA.

Uctunnas QopMyna moOKa3blBa€T TOYHBIM KOJIMYECTBEHHBIA COCTaB.
Hanpumep, npocreiimas ¢opmyna 6enzona CH, oHa moka3biBaeT, 4TO Ha OJUH
aTOM YIJIEpO/a B MOJIEKYJIe O€H30J1a TPUXOAUTCS OJIMH aToM Bojopoaa. MctuHHas
dbopmyna 6eH307a, MOKa3bIBAIOIIAsl TOUYHBINA KOJIMYECTBEHHBIH COCTaB MOJIEKYJIbI —
CeHe. UTOOBI yCTAaHOBUTH MCTHHHYIO (OpPMyIly, HYXHO 3HaTh HMCTHHHYIO
MOJIEKYJISIPHYIO (MOJISIPHYIO) MacCy, OHa B ILI€JIO€ YHUCIO pa3 OOoJbIIE MacChl,
HaliJIeHHOM 1o npocTeiieit popmye. Ha 3To 4unciio Hy>KHO YMHOXKUTh UHACKCHI B
npocreiei popmyse, yToObl MOMYy4YUTh UCTUHHYIO (hopmyny. Eciau B ycnoBuu
3aJlayd HET JIAaHHBIX JJIi HaXOXKJICHWS UCTUHHOM MOJIIPHOM MaccChl, a HaWJieHHas
npocreiimas ¢opMmyna SBHO HE COOTBETCTBYET HCTHUHHOW, TO TIOJyYEHHbIE
WHJIEKChl HYKHO YBEIMYWUTHh B JABa pa3za. Hampumep, mosyumnach MpocTeriias
dbopmyna C3Hy, 3Haunt uctunnas 0ynet CeHig

[Ipu BcéMm MHOrOOOpa3zuu 3a7a4 Ha BHIBOA (OPMYJT MOKHO BBIJIEIHUTH
HECKOJIbKO OCHOBHBIX THIIOB. PacCMOTpUM ajlropuTMbl PEIICHHA 3THX 3aJad
HanOoJiee MPOCTHIMU CIIOCOOAMHU.

I. BeiBox (popmyJ1 BeliecTB 10 MACCOBBIM 10JISIM 3J1€MEHTOB.

[ Hanucate popMyiny BemiecTBa, 0003HauMB UHAEKCHI Yepes X, Y, Z.

O Ecnu HensBecTHa MaccoBas JI0J1s OJTHOTO U3 BJIEMEHTOB, TO €€
HaXOJsT, OTHSIB OT

100 % u3BEeCTHBIE MAaCCOBBIE I0JIH.
[] Haittu cooTHOLIEHNE MHIIEKCOB, I 3TOT'0 MACCOBYIO JIOJIIO
Ka)X/10T0 3JieMeHTa (Jiydiie B %) pa3/iesIuTh HA €r0 AaTOMHYIO Maccy
(OKpYTAUTH 10 THICSITYHBIX JOJICH )
X:y:z=o1/Arr: o2/ Ar2: w3/ Arz

O [TonyueHHbI€ YKClIa MPUBECTU K LETbIM. JIJIs1 7TOTO pa3ienuTh UX Ha
HaWMEHbIIIEEe U3 TMOJYyYEeHHBIX uucen. [Ipu HeoOXoaumocTu (€ciu OmsTh
MOJIYYUJIOCH JPOOHOE YKCII0) TOCJIE 3TOT0 JOMHOXKHUTH JI0 1[E€JI0T0 YUCTa Ha
2,3,4....



[ [TomyunTcst mpocteitmas popmyna. s 60IbIIMHCTBA
HEOpraHMYECKUX BEIIECTB OHA COBIAAAET C UCTUHHOM, /U1 OPTraHUYECKUX,
Ha00OPOT, HE COBIAAET.

3amaua Ne 1.
MaccoBas o yriiepoa B yrieBojiopoae pasHa 83,72 %. Halitu
MOJIEKYJISIpHYIO (OPMYITy YTIIEBOAOPOIA.
Jlano: Pemenue:
o(C)=283,72% 1. Hanumewm ¢popmymy - CxHy
2. Haiiném maccoByro 00 BOJOPO/IA:
M.®.=7? o(H) =100 % - 83,72 % = 16,28 %
3. Haiiném cooTHOIICHNE HHIEKCOB:
X:y=83,72/12:16,28/1=6,977:16,28 =1

2,333=3:7
4. Tlpocreitmas Gpopmyia —
CsH7, HO oHa HE COOTBETCTBYET UCTUHHOM.
BbIxoa — yBeTU4HTh
uHjekchl B 2 paza CsHua,
Otget: CsHua.
3amaya Ne 2.

Onpenenuts GopMysTy BTOPUYHOTO aMHHA, MACCOBBIE J0JIU
yIJIepoia, BOAOPO/Ia U a30Ta, B KOTOPOM cOCTaBisAroT 61; 15,3 u 23,7 %

COOTBETCTBEHHO.
OtBer: CH3z — NH — CoHs.

3amaua Ne 3.

MaccoBas o5 yriaepojia B JUEHOBOM YTIIEBOJOPOE COCTABIISET
88,89 %. Haiitu MosnekysipHyto popMyIty JUeHa.

Otet: C4Hes.

I1. BeiBoa (popmy1 BeliecTB M0 MACCOBBIM /I0JISIM 3JIEMEHTOB U
JAHHBIM JIJISl HAXO0K/E€HNsI UCTHHHOM MOJIAPHOII Macchl (TJIOTHOCTH,

Macce U 00bEMY raza WId OTHOCUTEIbHON MIJIOTHOCTH).

1. HaliTi ICTUHHYIO MOJIIPHYIO MACCY:

[] €CJIM U3BECTHA IUIOTHOCTD:
d=m/V=M/Vn Mzd‘szdr/n'22,4n/Mo.ﬂL
] €CJIM U3BECTHA Macca U 00bEM raza, MOJISIPHYIO MacCy MOKHO HaWTH

JIBYMSI CITOCOOaMH:
- yepe3 miotHocTh d=mM/V, M =D - Vm;
- yepe3 KoauuecTBo Bemectea: =V /Vm, M=m/,

[] CCJIN N3BCCTHA OTHOCUTCJIbHAIA ITJIOTHOCTH nepBoro rasa 110 I[perMy:
D21: |\/|1/|\/|2 |\/|1: D2'M2



M =Dn2-2 M =Do» - 32

M =Dsgosn. 29 M=Dn2-28 ur.m.
2. Haiitu npocretimryto Gpopmysy BeriecTna (CM. MPEIbIAYIIHA AITOPUTM) B €T0
MOJISIPHYIO Maccy.
3. CpaBHUTb UCTUHHYIO MOJISIPHYIO MacCy BELIECTBA C MIPOCTEUIIEH U YBEITUUUTh
UHJICKCHI B HY>KHOE YHCIIO pa3.

3amauya Ne 1.

Haiitu popmyny yriaeBonopoaa, B kotopom coaepxurces 14,29 % Bomopona, a ero
OTHOCHUTENbHAS TUIOTHOCTH 10 a30Ty paBHa 2.

Jlano:
o(H)=14,29 % Pemenue:
D(N2) =2 1. Haitném uctunayto monsapuyto maccy CxHy:
M=DN3z:-28=2"-28 =56 r/mon.
M.®.=7? 2. Haitném MaccoByro J10J110 yIiiepo/a:

o(C) =100 % - 14,29 % = 85,71 %.
3. Haiiném npocreiiiyto Gpopmyiy BEiecTBa U €ro
MOJISIPHYIO Maccy:
Xx:y=857/12:1429/1=7,142:1429=1:2 CHz
M(CH2) =12+1"-2=14 vmom
4. CpaBHUM MOJISIPHBIE MACCHI:
M(CxHy) / M(CHz) =56 / 14 = 4 uctunnas popmyia —
CsHs,
OtBeT: C4Hs.
3agaua Ne 2.
MaccoBas o yriiepoaa B yrieogopone — 87,5 %, a OoTHOCUTEIbHAs INIOTHOCTh
yTJIEeBOIOpO/Ia MO Bo3Ayxy paBHa 3,31. Onpenenuth popMyiy BemiecTsa.
Otset: C7H12.
3agauya Ne 3.
OnpenenuTs MOJICKYJISIPHYIO (OPMYITy aMHHA, MAaCCOBBIE IO YIJIepoa, a30Ta U
BOJIOpOJa B KOTOpOM cocTaBiisitoT 38,7; 45,15 u 16,15 % cOOTBETCTBEHHO.
OTHOCHUTEIBHAS TIJIOTHOCTH €T0 MapoB Mo BO3aAyxy paBHa 1,069.
OTtBet: CH3NH:,
3agauya Ne 4.
Omnpenenute hopmyily yriieBoJI0po/ia, MacCoBas J0Jisl BOJAOPOAa B KOTOPOM
coctapisieT 14,3 %. OTHOCUTENbHAS TNIOTHOCTH 3TOTO BEMIECTBA IO BOJOPOIY
paBHa 21.
Otser: C3Hs.

3agaua Ne S.
OTHocHTeNbHAS IUNIOTHOCTH MTApOB YIVIEBOIOPOa O BO3AyXy paBHa 3,31, a
MaccoBasi J0Ji1 Bo1opoa B HEM paBHa 12,5 %. Onpenenute MOJIEKYJISIPHYIO
dbopMyIy yrieBogoposa.
Otser: C7H12.

IIpakTnueckoe 3ansaTue Ne29. Peuienne 3a1au no reme «CUpPTH.



[leab: onpenenuTh ypoBEHb 3HAHUN CTYIEHTOB M0 pa3aeiy « CHupTh», BbIABUThH
3aTPyAHEHUS B YCBOCHUU

O060pyI0BaAHHE M MATEPHAJBI

TabnuIrel, cXeMbl, pa3laTOYHBIN MaTepHal
TETpajb JJIsl IPAKTUUECKUX PadoT;

e KaJIbKYJIATOP;
e pyuKa
1 BapuanT
1. TlpenenbHble COUPTHI — CIIUPTHI, MOJIEKYJIBI KOTOPBIX COAEPKAT ...
2. BwIcmme ciupThl — 3TO ... BEIIECTBA, ... B BOJE.
3. MetaHoa — 3710 ..., C ... 3a[1axOM, SIIOBHT, BHI3BIBACT ...
4. B pe3ynbrare MEXMOJICKYJIAPHOUN JAeTUIpATAIIK CIIUPTOB 00pa3yroTCs

o1

Honummute npoayktsl peakuuu: Cz3H70H + HI <~
CocTaBbTe ypaBHEHHUE PEAKIUN MEXAY ITPOIIAHOBON KHCIOTOU 1
OYTHJIOBBIM CITUPTOM.

o

2 BapuaHT

HenpenenpHble CIMPTHI - COUPTHI, MOJIEKYJIBI KOTOPBIX COAEPXKaT ...
Hwusmme cnupTel - 3TO ... BEWIECTBA, C ... 3al1aXxoM, ... B BOJE.
OTUIICHTTIUKOIIb — 3TO ..., IJOBUT, ... B BOJE.

B pesynbTate peakiuu arepudukanum oopazyrorcs. ..

Honumute npoayktsl peakuuu: CH3;0H + K —

CocTaBbTe ypaBHEHUE PEAKLIINU MEK1Yy METAHOBOW KHUCIOTOU U
MPONUJIOBBIM CIIUPTOM.

ook whE

3 BapuaHT

1. Monekyabl MHOTOATOMHBIX CITUPTOB COJIEpIKAT ...

2. Mexay MOJIEKyJIaMH CIIUPTa 00pa3yroTcs ... CBSA3H, OJaroaapsi KOTOPhIM

CIIUPTHI UMEIOT ... TEMIIEPATYPHI KUTICHHUS.

9DTaHOI — 3TO ..., C ... 3aI1aXxOM, ... B BOJIC.

B pe3ynbpTare okucieHus 3TUIEHA BOJHBIM PACTBOPOM IE€pMaHraHaTa

KaJiisi oOpasyercs ...

Honummre npoayktsl peakuun: CoHsOH + CsH,OH —

6. CocraBbTe ypaBHEHHE PEAKIIUU MEXKTy dTAHOBOUN KUCIIOTON U
METHUJIOBBIM CITUPTOM.

B W

o1

4 BapuaHT



1. Apomarnyeckue CIUPTHI — 3TO CIIUPTHI, COACPHKAIIUE B MOJIEKYJIE ...
J1st mpeienbHBIX OJIHOATOMHBIX CIIUPTOB XapaKTEpHa CTPYKTypHast
U30MEpHUSL: ...

['muuepus — 310 ..., ... Ha BKYC, ... B BOJE.

B pesynbTate rugparanuu 3tuiieHa oopazyercs ...

Honummte npoayktsl peakuun: CH;COH + H, —

CocTaBbTe ypaBHEHHE PEAKIIUN MEKIY OYTaHOBOW KUCIOTOM U
STUJIOBBIM CITUPTOM.

N

ook ow

IpakTnueckoe 3ansaTue Ne3(. M3ydeHue cBONCTB KApOOHOBBIX KHCIIOT.
Heab: 1.M3yunTh cBOMCTBa KapOOHOBHIX KUCIOT HA IPUMEPE YKCYCHON KHCIIOTHI.
. Pa3BuBaTh yMEHHS COCTaBJISATh YPaBHEHUS peaKIuii B HOHHOU hopme;

. Pa3BuBaTh yMEHMS CpaBHUBATh U aHAJIM3UPOBATh.

PeakTuBbl: YKCyCHast KUCI0Ta, BOJa, JaKMyc, Marauii, okcua meau (I1),
TUAPOKCHU] HATPHS, KapOOHAT HATPHSI.

[ToaroroBka K pabore.

KOHTpOJIbHEIE BOIPOCHI.

. Kakue coennHeHus: OTHOCATCS K KapOOHOBBIM Kuciotam? [IpuBenure
o011yt popmyy KapOOHOBBIX KUCIIOT.

. C xakuMHM BEIIECTBAMH B3aMMOJICHCTBYIOT HEOPTraHUYECKUE KUCIIOTHI?
. C KakuMU BEIIECTBAMH B3aUMOICUCTBYIOT KAPOOHOBBIE KUCTOTHI?

. Kak okpamuBaeTcs 1akmyc B yKCycHOUM kuciote? OObsiCHUTE, ToYemMy?

OmnbiT Nel [lelicTBue HHAMKATOPOB HA PACTBOP YKCYCHOW KUCJOTHI.

Haneiite B mpoOupKy 2-3 Mi1 yKCYCHOM KUCIIOTHI U 2 M1 BoJbl. Kak pacTBopsieTcs
kucioTa B Boje? K nomyueHHoMy pactBopy n106aBbTe 2-3 Karm Jiakmyca. Kakoe
OKpaiBaHue HaOmoaaercsa? Hanummure ypaBHEHUs AUCCOLUALIMM YKCYCHON
KHCJIOTBI.

OmnbiT Ne2 B3aumojielicTBUE YKCYCHOW KUCIOTBI ¢ METAJITIAMU

Haneiite B mpoOupky 2-3 Mi1 yKCyCHOM KUCJIOTHI ¥ TIOMECTUTE B HEE€ HEMHOTO
Mmaraus. Uro nadmaromaercsa? Ilonoxxrure Beigenusiieiicsa ra3. CoctaBbTe
YpaBHEHUS PEaKLUU B3aUMOACHCTBUS YKCYCHOM KUCJIOTHI C MATHUEM B
MOJIEKYJIIPHOM, HOHHOM U COKPAIlleHHOM MOHHOM BH/JIE.

OmnbiT Ne3 B3zanmonencTBre yKCYCHOM KUCIOTBI C OKCHIAMU

HaceinpTe B unicTyro npodbupky HeMHoro okcuaa meau (II) u npuneiite ykcycHoi
kucioTel. Harpeiite npoOupky. Kakos 1BeT pactBopa? CocTaBbTe ypaBHEHUS
peakuu.

OmnbiT Ne4 B3aumoielicTBUE YKCYCHOUM KUCIOTBI C OCHOBAHHSIMU,

Haneiite B mpoOupky 1-1,5 M pacTBopa ruipoKkcuia HaTpusi U 100aBbTE
HECKOJIbKO Karemb pacTBopa (enondranenna. Kak usmenurcs okpacka? [Touemy?
CocTaBbTe ypaBHEHUS PEAKLUH B MOJIEKYJISIPHOM, HOHHOM U COKPAILIECHHOM
MOHHOM BHJIE.

OmnbiT NeS B3anmonencTBrue yKCyCHON KUCIOTBI C COJISIMU JIETYYMX KUCIIOT.
HaceinbsTe B ipoOupky 1-2 rpamma kap6onara Hatpust. [Ipuneiite 2-3 M
YKCYCHOM KHMCJIOTBL. UTO

npoucxoaut? CocTtaBbTe ypaBHEHUE PEAKLIUU, B MOJIEKYJISIPHOM, HOHHOM BH/IE.



OnbIT Ne 6 PacTBOpMOCTH B BOJIe KaApOOHOBBIX KHCIIOT U X COJEH

Heckonbko kanenb unu kpuctamiukoB (0,05-0,1 1) kaxaoil U3 ucciaeayeMbIxX
KHUCJIOT B30QJITHIBAIOT C 1-2 MJI BOJIbI B IPOOUPKE; €CJIU KUCIOTa HE PaCTBOPSETCS
npu OOBIYHOM TeMIlepaType, CMech HarpeBaloT. /[[is Bcex mapauieiabHbIX Mpo0
cienyeT OpaTh MPUMEPHO OJIMHAKOBBIE KOJUYECTBA KUCIOTHI U BOJIBI.

OxnaauB HarpeTble CMECH, OTMEUYAIOT, BBIAEISIOTCS JIM CHOBAa KpPHCTAJLIbI
KHUCJIOTBI, PACTBOPUBLIEHCS JIMIIb TP HATPEBAHUH.

[lonmy4yeHHbIE BOJHBIE PACTBOPBI KHCIOT HMCHOJB3YIOT JUISi TPOBEICHHUS
OmBITOB 2, 4, 5.

[Tpo6r1, coxeprkamme OCagoK MalOpacTBOPUMOM KHCIIOTHI, B30aJTHIBAIOT,
3aT€M YacTh CYCIEH3UH OTJIMBAIOT B IPyrue NPOOUPKH U TOOABIISIIOT MO 2-3 Karu
pa30aBIEHHOTO pacTBOpa IIEJIIOYM; IPU BCTPAXUBAHUM KPUCTAJUIBI KHCIIOTHI
pPacTBOPSIOTCSL.

Pe3ynbpTaThl HAOIIOIEHUHN 3aHOCAT B TETPab JIJIs Ta0OPATOPHBIX pabOT

3a/laHus UL CAMOCTOSTENIBHBIX BBIBOJIOB.

. Kaxkue cBOMCTBA yKCYCHOM KUCIOTBI CXOAHBI CO CBOMCTBAMYU MUHEPAIBHBIX
KHUCJIOT?

. Kakwue BemectBa o0pa3yroTcst pu B3aUMOAECHCTBUU YKCYCHOM KUCIIOTHI €
OCHOBaHUAMU?

KOHTpoOJIbHBIE BOIPOCHI

1. Kakue oprannyeckue BeleCcTBa Ha3bIBAIOTCS KAPOOHOBBIMU KHCIIOTAMU?

2. I1o Ha3BaHUSAM KHUCIIOT MPUBEINUTE UX CTPYKTYpHbIE (DOPMYJIBI:

a) TUMETUIIITUIIYKCYCHAsI KUCIIOTA;

0) 3-MeTui-4-3THII-OyTaHOBASI KUCIIOTA;

B) 3TaHKapOOHOBAsl KUCIIOTA;

') BAHWINPONMIYKCYCHAsI KUCIOTA.

3. [Touemy cpean KapOOHOBBIX KHUCIOT HET ra3000pa3HbIX BemecTB? OTBET
obocHyHTe.

4. Hanumure peakuyuy, OTJIMYAIOIIKE IAaBEIEBYIO KUCIOTY OT IPYTrUX OPraHH-
YECKUX KUCJIOT.

5. W3 MmeTaHa nosyynTte nponaHoByrO KUCIO0Ty. [Ipu 3TOM ncnosb3yiTe peak-
unu Bropua, KyuepoBa, MetampoBaHusi.

6. 13 ankeHa noJiyunuTe JUMETUITYKCYCHYIO KUCIIOTY OJTHOM peaKIueH.

7. Ilony4unTe NponaHOBYIO KUCIOTY, UCIIOJIb3Ysl alleTHIIEH, TPOBEIS TOJIBKO JIBE
peaKkIuH.

8. ITouemy u3 Bcex KapOOHOBBIX KUCIOT TOJIBKO MYPaBbUHYIO MOYKHO MpUMeE-
HSTh B KAUECTBE BOCCTAHOBUTEIS?

9. CpaBHHUTE CHILY KHCIIOT:

a) PTaHOBas, IIPOTNaHOBast, OyTaHOBAsI KUCIIOTA;

0) MacIsiHast, U30MaclsiHas KUCIIOTA.

IIpakTuyeckoe 3ansaTue Ne31, Ne32, Ne33.Pemienue 3a1a4 1o reme
«YTIIEBOABIY.



HEJIb: 3akpenuTh 3HaHUSA O CBOMCTBAX YIVIEBOAOB, HAYUYHUTCS DKCIIEPUMEHTAIBHO
OIIPEEIATh HAJIMYKE YTIIEBOI0B, (POPMUPOBATH U pa3BUBAaTh YMEHUS UCCIIEI0BATh
COCTaB OPraHMYECKUX BEIIECTB U MOIy4YaTh X B J1a0OpaTOPHUHU.

Obopyoosanue u peakmuewl: PactBopsl T1tok03b1, Menb(11)-cynndara, HaTpwmii-
raJpoKCcHjia, CEpHasi KUCIO0Ta, HO/I, B3BECh KpaxMmaja, 3TaHOJI, CIIUPTOBKA, CIUYKH,
HITaTUB C IPOOUPKAMU, TPOOUPKOAEPHKATEND.

Oxpana Tpyna: OcTopoxkHoe oOpalieHle ¢ OpraHnYeCKUMH BEIIECTBAMHU,
pacTBOpaMHu COJIEH, MIEIOUEH, KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTOM,
XUMHUUYECKOHN MOCYI0M U 000pyA0BAaHUEM.

BBIITIOJIHEHUE PABOTBI.
Bapuanr
No Yro YpaBHeHI/IeU
Yro nenanu XUMHUYECKOU BriBoinl
/o HaOIr01aIu
peakiuu
1.

2. | B mpobupky Ne 1
n00aBHIIA
B npobupky Ne 2
n00aBUIIA

4. | B npobupky Ne 3
n00aBUIIA
B npobupky Ne 4
n00aBUIIA
B npobupky Ne 5
n00aBUIH

KoHTpoabpHBIE BONTPOCHI

1. TIpu moMouM Kakoro mnpoiecca U3 Ti0K03bl MOKHO MOJYYUTh CIIUPT?




2. M3 ocTaTKoB KakuX 2-X MOHOCAaXapnua0B COCTOUT MOJICKYJIA caxapozbl?

3.JlaHo: Pemienue:

Haiitu:

BriBo:

« » 20

['pynma

®.1N.0.

Bapuanrt 1
1.ITpu 6poxkennn riaoko3sl Maccor 72rp. [omyumnu 35Tp. ITUnOBOrO CriMpTa.
Omnpenenure MacCOBYIO JOJI0 BbIxojia ciupTa (B %).

2.Kakast Macca MOJIOUHOM KHUCIIOTHI 00Opa3yeTcs MpH MOJIOYHOKHCIIOM OpOKEHHUH
40rp. I'moxo3sl, conepxkaieit 10% npumeceii?

3.Brruucnure coaep:kanue npuMecei B riokose (B %), eciau npu CUpTOBOM
OpoxxeHuu 220rp. 3TOH TIIOKO3bI BhIJEISAETCS 51 AUTP yriIeKUCIoro rasa.

Bapuant 2
1.Beruncanre Maccy IIIOKO3bl, KOTOpask OJBEPTIach OPOKEHUIO, €CIIU IIPU ITOM

nosydero 230rp. atanona. Kakoii 00béM okcuna yraepoaa (IV) (1.y.) npu s3Tom
BBIICIIATCA?



2.11pu ciupTOBOM OpOXKEHUU 2 MOJIb TIIOKO3BI MOMYYMiH okeun yraepona (IV),
KOTOPBIN 3aTeM MpoIycTuiIn yepe3 602 Mi1 pacTBopa mEI0UM ¢ MaCCOBOM 101ei
ruapokcuaa Hatpust 30% u TI0THOCTBIO pacTBopa 1,33 r/mit. Beraucnure maccy
coJii, KoTopasi oopaszoBasiach B pactBope. Kakoe BeliecTBo octanoch B U30bITKE?
Bbluucnure ero KkoJimyecTBo.

3.CKOJIbKO caxapHucTOro BEIIecTBa ¢ MaCCOBOM J101ei caxapo3sl 20% ObL10
MOJIBEPTHYTO THIPOIU3Y, €CIH MPHU 3TOM MOJTYUIIN KT TITIOKO3bI?

IIpakTu4yeckoe 3ansitue Ne34. [{BeTHbIe peakiiuu Ha OEIIKH.

3Ha4YEHHE LBETHBIX PEAKIUI COCTOUT B TOM, YTO OHU JAKOT BO3MOXHOCTb
OOHapyXUTh IPUCYTCTBUE O€TIKa B OMOJIOTMUECKUX KUKOCTIX, PACTBOPAX U
YCTaHOBUTh aMUHOKHCIIOTHBIN COCTaB Pa3IMYHbIX PUPOAHBIX OCJIKOB. DTH
peaKLMK NPUMEHSIOTCS KaK JJI1 KAU€CTBEHHOTO, TaK U JIJIs1 KOJIMYECTBEHHOTO
omnpeneneHus 0enKa U COAEpkKAIIUXCs B HEM aMUHOKHCIIOT. HekoTopsle peakuun
MPUCYIIU HE TOJBKO OeJKaM, HO U JPYT'UM BELIECTBaM, Hanpumep, heHo,
110JI0OHO THPO3HUHY, AAET PO30BO-KPACHOE OKpALIMBaHUE C PEAKTUBOM MUIUIOHa,
MO3TOMY MPOBEJICHUS OJHON KaKOM-IMOO0 peaKIu IJisl yCTAHOBIICHUS HATMYUS
Oenka He 10CTaTOYHO.

CymiecTByeT /1Ba TUIIa IBETHBIX peakiuii: 1) yHUBepcalbHbIe — OnypeToBas (Ha
BCe OCJIKM) M HUHTUPUHOBAS (HAa BCE a-aMUHOKUCIIOTHI U OCIJIKH); 2)
cnenupuIecKre — TOJIBKO Ha OTPE/ICIICHHBIC AMHUHOKHCIIOTHI KaK B MOJICKYJIC
Oenka, Tak ¥ B pacTBOpaxX OTACIBHBIX aMHHOKHUCIIOT, HanpuMmep peakius Dot (Ha
aMUHOKHCJIOTHI, COJIeprKalllie clIad0CBA3aHHYIO cepy), peakiust MuioHa (Ha
TUPO3UH), peakius Cakaryuu (Ha aprTuHUH) U Jp.

[Tpu npoBeieHNY IIBETHBIX PEAKIIMi Ha OEIKHW U aMUHOKUCIOTH HE0OX0IUMO
MPEeABAPUTEILHO COCTABUTh CIIECAYIOIIYIO TaOIUILy:

[{BeTHBIE peakiuy Ha 0K (Ka4eCTBEHHBIC PEAKIINH )

Yo
No Haszpanue |IIpumensiembie | IlosBnenue OTKpBIBAECT
~| peakuuu PEaKTUBBl | OKpalIMBaHMS JTaHHAS
peakuus
1 buyperosas
U T.J.
BeIBOIEI ...

[{BeTHBIC peakiiuu Ha Oenku OnbIT 1. buyperoBas peakiusi.



buyperoBasi peakuusi — Ka4eCTBEHHAsI Ha BCce 0€3 UCKIIIOUEHUs OCNIKH, a TaKkKe
IIPOJYKThI MX HEIOJIHOIO TMAPOIN3a, KOTOPBIE COAEPKAT HE MEHEE
JBYX MENTUJIHBIX CBS3EH.

[Tpunuun metona. buypetoBas peakius 00yclioBiIeHa MIPUCYTCTBUEM B OenKax
nentuaHbIX cBsa3el (- CO — NH -), koTopsie B 1menouHoi cpeie o0pasyroT ¢
cyibdaTom Meau (II) okpaiieHHbIe B KpaCHO-(DHOIETOBBIN IIBET MEIHBIE
coseo0pa3Hble KOMIUIEKChI. BUypeToByIo peakiuio JaroT TakKe HEKOTOpbIe
HeOenkoBbIe BemecTa, Hanpumep ouypet (NH2-CO-NH-CO-

NH,), okcamug (NH,CO-CO-NH,),

psIT aMUHOKHUCIOT (THCTUIMH, CEPUH, TPEOHUH, aCTIaparkH).

CuSO; + 2NaOH —» Cu(OH),! + NasSO,.

{ronyBofi}
HN
O O 3
\\\.
e OH CH,
éH C 4 é‘
‘H - =+ u + . mr——
N+ Vi —Df %0 —=2HO
NH; HO
O /O H,N
C \\ CH.,.
CH cu
’ // \O yd Q“O

rmEEar mema(Il)
buyperoBas peakuusi ¢ TIUIUHOM
[Topsinok BBITTOTHEHUS paOOTHI.

K 1 mn uccnenyemoro 1% pactBopa Oenka 100aBistoT paBHbId 00beM 10 %
pactBopa ruapokcuia Hatpus (NaOH) menoun u 3atem 2-3 karum 1 %

pactBopa cyinbhara meau (CuSQO,). pa3daBiIeHHOT0, TOYTH OSCIIBETHOTO PacTBOPa
MEIHOTO Kyropoca.

[Ipu MONOKUTEIBHOM peaKIuy MOsBIISIETCS (PUOJIETOBAsI OKpacKa ¢ KpacHBIM JIMOO
CUHHUM OTTEHKOM.

OmnpIT 2. KcanToOnporenHoBasi peakuus 0€eJIKOB.



[Tpunuun metona. DTa peakius UCHIOIb3YETCs sl OOHAPYKEHUS a-aMUHOKHCIIOT,
COJEepIKaIMX apoMaTHYeCKHue paaukansl. Tupo3uH, Tpuntodas, GeHunanaHuH
IIPU B3aUMOJICHCTBUM C KOHLEHTPUPOBAHHOM a30THOM KUCIOTOW 00pa3yroT
HUTPOIPOU3BOAHbBIE, UMEIOILIKE )KENTYIO OKpacKy. B menouynoii cpene
HUTPOIPOU3BOAHBIE 3TUX a-AMUHOKHUCIIOT JAI0T COJIA, OKPALIECHHBIE B OPAHKEBBIN
uBeT. JKenaTuH, HaIpuUMep, HE COIEPKALUI apOMaTUYECKUX AMUHOKUCIIOT, HE
JTAeT KCAHTONIPOTENHOBOM MPOOBHI.

[Topsinok BBIMOTHEHUS paOOTHI.

K 1 M 10 %-ro pactBopa 6eiika KypuHOro sifiia 106asisitot 0,5 mu
KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI. B pe3ynbrare Koaryasiuuu Oeika B
COJIEP>KMMOM MPOOUPKH 00pazyeTcs Oemnblil ocagok Wi nomyTHeHue. [lpu
HarpeBaHUM PACTBOP U OCATOK OKPAIIMBAIOTCS B SIPKO-XKEAThIN 1BeT. [Ipu sTOM
OCaJIOK MOYTH MOJHOCTBIO pacTBOPSIETCS B pe3yibrare ruaponusa. [locie
oxJiaxaeHus 100aBisaoT 1-2 M 20%-ro pacTBopa ruaApoKcHaa HaTpUs (10
MOSIBJICHUSI OPAHXKEBOM OKPACKU PacTBOpaA).

PaccmoTpum MexaHn3M KCAaHTONPOTEUMHOBOW PEAKIUU 110 PAAUKAIy TUPO3UHA:

PaCCMOTpI/IM MCXaHH3M KC&HTOHpOTGHHOBOﬁ PCAKIHU 110 paauKaAIy TUPO3HUHA:

| | + r Hu: -NOj o I ]

oH OH
NO
—o 2HNO; OgN = 2
| + —=— | + 2m0
N N

CH,—CH—CO0H CH,—CH—COOH
NH, NHy
Twuposun JHHUTPOTHP O3HH

(menToro useTa)

Xumusm peakyuu.



OH OH @)

0] ONa
N N
=y S
H;0 o 0
+ HNOs 2 + NaOH
I
CHz—CH CHz H,
COOH H,N— CH—COOH HN— CH—COOH
Mupo3uH HUMPONPOU3E0OHOE | XUHOUOHOE
Mupo3uHa npou3eooHoe
Jcenmoz0 yeema OpaHIICEB0-
pH <7,0 JHCeNMOo20 yeema
pH> 7,0

OdopmiieHne onbITa: cliejaTh BRIBOJ U HAMTMCATh YPABHEHUE PEaAKITUH.
IIpakTuueckoe 3ansaTue Ne3S. [Inactmacchl 1 UX CBOMCTBA.

Heab padorel: PaccMOTpETh HEKOTOPBIE BaXKHEUIIINE ITOJTUMEPBI, KX CBOWCTBA U
00J1aCTH NPUMEHEHHMSI. Y METh COCTABIISATh YPABHEHUS PEAKLIUU MOJIUMEPU3ALINH U
IIOJIMKOH/ICHCALINH, 3HaTh OIIPEIEICHNE IIIACTMACC, UMETh NIPEICTABICHUE O
MOJIUATUJIEHE, TOJTUIPOIUIIEHE U OJTUBUHUIIXJIOPHIE.

MarepuajbHO-TeXHHYECKOe o0ecneueHue padoThl:
O6opynoBaHue:

Konnexuus miactMacc
AR 0000081

CnupTroBka
JlakmycoBas Oymara
CrexnsgHHas IUIaCTUHA

JlnakTnaeckue MaTepuasbl:

e TaOmuna «llmacTtmaccey

e IIpesenranus «llmacrmaccsD)
Pexomennyemas nureparypa:

VYuebnuk: [aopuersn O.C., Ocmpoymose H.I. Xumus g1 npodeccuit u
CHCIHAILHOCTEH TEXHUIECKOTO MPOMUIIsS: YICOHUK TSl CTY/l. YIPEKIACHUN CPE]l.
npod. obpazoanus. — M., 2017.



Yka3anue Kk padbore (MHCTPYKIHUS):

Ogopmnenue pabomer: B Terpanax o¢GOpMIIAIOTCS OTBEThl Ha 3a/laHUs
PaKTHYECKON paboThl. B TeTpaap 3ammchiBaeTcsl TeMa MPaKTHIECKONH paboThI, ee
uenb. [locne aToro aenaetcst 0O BEIBOJ IO padoTe.

[Ipu u3ydyeHUM 1uiacTMacc Mpexiae BCEro cleAyeT YACIUTh BHUMAHUE BHEIIHEMY
BHU]lY, TBEPAOCTH, dIACTUYHOCTU. ONpenennTs TpUpoOIy MIACTMACC IO BHEIITHEMY
BUIYy CiOXHO. OMHAKO W3 CaMbIX JOCTYIHBIX CIIOCOOOB SBISIETCS H3Y4YCHUE
xapakrepa ropeHus. M3ydas CBOWCTBA IUIACTMACC BOCHOJIB3YWTECHh JAHHBIMHU
TaONMHIIBl B yaeOHUKE Ha cTp. 247-248.

Xoa paboThi:

JlaliTe onpeneneHue MOHATHS TUIACTMACC

[TepeunricnuTe KOMIIOHEHTBI, OT KOTOPBIX 3aBHUCST CBOMCTBA IJIACTMACC.
[IprumeHenne TepMOIUIACTOB: MOJUATUIICH, TOJTUITPONUIICH, TOJUCTUPOJL.
[IprumeHeHne TEpMOPEAKTOILIACTOB: TOJUYPETAH, CUIMKOHBI.
[IpuBenuTe npuMepsl peakyid MOJUMEPU3ALANA U TTOJTUKOHICHCALINH.
[IpoBeauTe 1aGOPATOPHBIN OIIBIT:

Bo3pmuTe mumniamMu oOpasell IiacTMacchbl M BHECUTE €r0 B BEPXHIOK 4YacTh

ok wdE

miaMeHu cnupToBku. OOpaTuTe BHUMAaHUE, IIABUTCS JIM 00paser], Kak ObICTPO OH
3aropaeTcs.

1. Tlocne Toro, Kak BELIECTBO 3arOpesioch, BHIHBTE €ro U3 IJIaMeHu. ['acHeT
1aMs WK NPOAOIIKAET TOPETh?

2. K BblgensionMcsi MpOAyKTaM CrOpaHUs IOJHECUTE  BIAXHYIO
JaKMYCOBYIO OyMary, OTMEThTE U3MEHEHHE €€ 1[BETA.

3. JIBWKEHHEM pyKH HallpaBbTE K HOCY Tra3000pa3HbIe MPOIYKTHI CTOPAHUS
Y IONpoOyHTE ONpeeanTh UX 3amnax.

4. Jloxnurech, KOrja TBEPbI OCTaTOK TOPEHUS! HA CTEKJISHHOM IJIAaCTUHE
TOJIHOCTBIO OCTBIHET. PacCMOTpHUTE €ro BHEIIHUN BU/I, LIBET.

5. TlompoOyiiTe pacTepeTh 301y WIN CIIEKITUNACS MIAPUK MEXY MaJlbIIaMHU.

KoHTpoJibHBIE BONIPOCHI:



1. Kak cnenyeT u3ydarh XapakTep FOpeHHsl MaTepuaia U MPOAYKTOB €ro
cropanus?

2.Yemy creqyer yAeIuTh BHUIMaHUE IPU U3YYEHUU CBOMCTB IJIacTMacc?

BoiBOA:

Ilpumenunu Ha npakmuke 3HAHUA __NO udenmud)ukauuu 06]7(13”08

naacmmacCc Ha OCHOéaHUU UX OMHOWICHUA K Hazpesanuro _u_xapakmepy
2OPEHUA

Kpurepuu ouenku padéorbI:

HpOIIeHT PE3YJIAbTATUBHOCTH KauecTBeHHan OLICHKA HHAUBUAYAJIbHBIX

(mpaBWIbHBIX OTBETOB) 00pa3oBaTeJbHBIX JOCTHKEHHU I
0as1 (oTMeTKa) | BepOAJbHBII AHAJIOT
90 - 100 5 OTJIMYHO
80 -89 4 XOpOUIO
70-79 3 YAOBJIECTBOPUTEILHO
Menee 70 2 HEYOBJICTBOPUTEIIHLHO

IIpakTuyeckoe 3ansaTue Ne36. BojnokHa 1 ux CBOMCTBA.
Heab padoThl: U3yYUTh XUMUYECKHUE BOJIOKHA, UX KJIaCCHU(PUKAIIUIO.

XapaKTepucTuKa HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH, B UEM UX Pa3InyuHe,
CBOICTBa BOJIOKOH, 00JIACTH TPUMEHEHUSI.

MaTepuajabHO-TeXHHUYECKOEe o0ecrieueHne padoThl:

O6opynoBanue:



Komnekus miactMacc
ITymie

CnuproBka
JlakmycoBas Oymara
CrexJissHHAS IIACTHHA

I[I/I,Z[aKTI/I‘IeCKI/IC MaTCpUaJlbl:

e TaOmuua «BonokHa, uX Kiaccupuranus)
e [lpesenrauus «BomokHa, X Kiaccu(puKaLus»

Pexomenayemas nureparypa:

Yueonuk: [abpuensn O.C., Ocmpoymos H.I. Xumus nas mpodeccuit u
CHECIMAILHOCTEH TEXHUIECKOTO MPOMUiIs: YICOHUK TS CTY/l. YIPEKIACHUN CPE]l.
npod. obpazoBanus. — M., 2017.

Yka3zanue K padore (MHCTPYKIMS):

Ogopmnenue pabomei: B Terpansx oQOpMIIAIOTCS OTBEThl Ha 3aJlaHUS
MpaKTUYECKON paboThl. B TeTpanp 3anmuchiBaeTcsl TeMa MPaKTUYECKOW paboThl, ee
nenb. [locie aToro aenaercs oOmMiA BBIBOJ 1O padoTe.

[Ipn m3ydyeHUM BOJIOKOH MPEXIE BCETO CIEAYyET YIEIUTh BHUMAHHE BHEUIHEMY
BHUlY, TBEPJIOCTH, 3JACTUYHOCTU. ONpenenuTs NPUPOIY BOJIOKHA MO BHEIIHEMY
BUIy CioXkHO. OIHAKO M3 CaMbIX JOCTYIHBIX CIOCOOOB SBIISIETCS W3Y4YEHUE
Xapakrepa ropeHus. lM3ydas CBOWCTBa BOJIOKOH, BOCIIOJIb3YMTECHh JIAHHBIMU
TaOIHIIBI.

Xoxa pa6oTsi:

1. Knaccuduxkarus TeKCTUIILHBIX BOJOKOH.



Knaccugmkauma TekCTUNbHLIX BONOKOH

BOJIOKHa

bl m

pacTHTEIbLHbIE - ncm’cCTBem-n,le CllHTeTll‘leC]\lle
MIIHepaJ/JlbHbI€E

2. HckyccTBeHHBIC BOJIOKHA, CBOWCTBA BOJIOKOH, 00JIACTH MPUMEHEHHUS.
3. CuHTeTHM4ecKkue BOJOKHA, CBOMCTBA BOJOKOH, 00JIaCTH IPUMEHEHHUS.

4. TlpuBecT MPUMEPHYIO CXEMY MOJIYYSHHS KalpoHa.

[Iyukr | Xapakrep HaszBanue | Ilynkr | Xapakrtep Ha3zBanue
a”HaJu | JeWCTBUH BOJIOKHA a”Haau3 | JeCTBUU BOJIOKHA
3a Y HaOJII0JICHUS WJIn a 1 HaOJII0/ICHUS WJTU HOBBIM
HOBBIU MTYHKT
MYHKT aHaau3a
aHajau3a
1 Oxkpacka miamMeHu a) Ha CTEHKax | JIaBcaH
MoCJ€  KOHTAKTa npoOUpKHU
ropsiueli  MeIHOM oOpazyercs
[IPOBOJIOKHU C JKEJITOC KOJIBIIO
BOJIOKHOM
a) 3enéHas XJIOPUH 6 BosokHo:
0) ams B 2 a)roOpuT 7
3€JIEHBIN IIBET HE KOITSIIUM
OKpalIuBaeTCs TJIaMEHEM
2 [TponykThl 7 BosiokHo roput
TOPEHUSI  UMEIOT KOITSIIIIM
3anax: IIJIAMEHEM,
oOpasysi:
a)XOKEHBIX MIEPHEB 9 a) YEPHBINA 1
KPYIIHBIN IIapHK,
BHE IUJIAMEHU HE




TOpUT

0)xoKE€HON Oymaru 3 0) IapyK 5
TEMHOIO IIBETa,
OJIeCTAIINH,
TBEPIBIN
B) IpyroM 3amax 4 B) IapuK
TEMHBIM, HO He | Hurpon
OJIeCTSIINIA,
PBIXJIBII
[Tpu TOPEHUH 8 O6pazery
pacrpocTpaHseTcs BojiokHa B 0,5%-
: M pacTBope
nepMaHraHara
KaJus
CTAHOBUTCSL:
a) 3amax XXKEHOU 8 a) TEMHO-CEPBIM Buckoza
Oymaru, ocTaroTcs
CJI€JIbI 30JIbI
0) 3amax >KKEHOM | XJI0MYaTo 0)TéMHO- AueratHoe
Oymaru, ocrtaércs | OymaxkxHoOe KOpUYHE-
YEPHBIN 1581051 BBIM
CEpBI mernen
[TpomykThI 9 B MEJTHO-
pasnoxeHus: (mpu amMmMuay-
HarpeBaHUM B HOM
npoOupke) pacTBope:
UMEIOT:
a)HENPUATHBIN Kanpon a) pacTBOpsIETCS 10
MBIIIAHBIN 3amax
0) npyroi 3anmax 5 0)ocraércs  6e3 | Illepcts
W3MEHEHU
[TpoayKThI 10 B 0,5%-m
Pa3IOKEHHUS : pacTBope
TuXpomara
aMMOHHUS
a)OKpaIUBAIOT 8 a) okpamuBaercs | Harypanbn
BIIYKHYIO B )KENTHIN IIBET | BIM LIEJIK
JAKMYCOBYIO
OyMaxKKy B
KpacCHBIN 1[BET
0)OKpaImBarT 6 0) ocraércs 0Oe3 | Buckosa
BJIAXKHYIO W3MEHEHUN
JAKMYCOBYIO

OyMaXKy B CHHUU




| | user |

KoHTpoJsibHbIE BONIPOCHI:

1. Kakue nojsmMepHble MaTepraibl Ha3bIBalOT BOJIOKHAMU?

2. Kakwue rpynmsl BOJOKOH MO IPOUCXOKACHUIO CYIIECTBYIOT?

BeiBOA:

Teopus cmpoenus opzanuueckux coeounenuii bymaeposa cmana

¢vm)amenmaﬂbuoﬁ OCHOBOIL OPZAHUYECKOU XUMUU, D1a200aps IMOMY CHOJlb

PA3HO0OPA3HbL_CEOUCH 84 COBPEMEHHBIX MAMEPUALOE.

Kpurepuu ouenku padéorbI:

IIpoueHT pe3yibLTATUBHOCTH
(MpaBUJILHBIX OTBETOB)

KayecTBeHHasn OLlCHKA HHAUBUAYAJIBbHBIX

00pa3oBaTeJIbHbBIX JOCTHKEHU I

0asa (oTMeTKA)

BepOaJIbHBIH aHAJIOT

90 -100 5 OTJINYHO
80 -89 4 XOPOIIO
70-79 3 yJIOBJIETBOPUTEIIEHO
menee 70 2 HEYI0OBJIETBOPUTEIIEHO

IIpakTnueckoe 3anaTue Ne37. Pacnio3HaBaHue BOJIOKOH U IIJIaCTMAcC.

YueOHas nesb: GopMupoBaTh YMEHUS pabOTATh B XUMUUYECKOM J1abopaTopuu,
CaMOCTOSATEILHO OMPEACNIATh XO/1 PaOOTHI.

3agaum:

1. HayuuTbcs pa3znnyaTh HOJIUMEPHI U BOJIOKHA APYT OT ApYra Mo MPOoyKTam
TOpPEHUs, IO OTHOIIICHUIO K KUCIIOTaM, IejodaM, OpOMHOM BOJIE U PaCTBOPY

IepMaHraHaTa KaJus.




2. 3aKpenuTh yMEHUS CAMOCTOSTEIHHO MPOBOIUTH XUMUYECKUE
DKCIEPUMEHTHI.

O0ecne4eHHOCTD 3aHATHS (CpeacTBa 00y4eHHs):
Terpaap 1y 1aOOpaTOPHBIX PadbOT B KIETKY.
Pyuxa.
[IpocToit kapanpaari.

JIuneiika.

A A

O06opy0BaHUE U PEAKTUBBI

O0OopynoBaHne M peaKTUBBI:

HpOKJIa,Z[Ka OTHC3alIUTHAA KCpaMHUICCKasd, ITUIIIbI TUT CIIBHBIC (I/IHI/I HHHHGT),
CIIMPTOBKA, CTCKIIIHHAA ITAaJIOYKa, IJIAaCTHHA U3 JKCCTHU

KpaTKne TCOPETHYECCKUE U y‘lﬁﬁHO-MCTOHI/I‘leCKI/Ie MaTepuajabl
M0 TEME NMPAKTUICCKOI0 3aHATUA

[TonruMepaMu Ha3bIBAIOT BEILIECTBA, MOJIEKYJIBI KOTOPBIX COCTOSIT U3 MHOKECTBA
MOBTOPSIOIINXCS CTPYKTYPHBIX 3B€HBEB, COCTMHEHHBIX MEXKTy COOOM
XUMHUUYECKUMHU CBsI3siMU. CyIIECTBYET IBA OCHOBHBIX CIIOCO0A MOTYyUYCHUS
MOJIMMEPOB — PEAKIUU MOJIUMEPU3AIUU U PEAKIINH TTOJIUKOHACHCAIIUN.
Peaxkyus nonumepuzayuu — 370 XUMUYECKHUM ITPOLIECC COCTUHEHUS] MHOKECTBA
HCXOJHBIX MOJICKYJI HU3KOMOJICKYJISIPHOTO BellleCTBa (MOHOMEPA) B KPYITHBIC
MOJIEKYJIbI (MAKPOMOJIEKYJIbI ) TIOJIMMEPA.

B peakiuto nonuMepu3alu MOTYT BCTYIIaTh COSITMHEHUSI, COJIEpIKAINE KPATHBIE
CBSI31, TO €CTh HEIPESIbHbIE COSAMHEHUS. DTO MOTYT OBITh MOJICKYJIBI OJTHOTO
MOHOMEpA WU Pa3HbIX MOHOMEPOB.

B nepBom ciyuae NpoucxXoauT peakiiys roMOnoJIMMEPU3AINT — COSTUHECHUE
MOJIEKYJI OJTHOTO MOHOMEPA, BO BTOPOM — PEAKIUS COMOIUMEpPU3aIlun —
COCIMHEHNE MOJIEKYJI ABYX M 00JIee CXOIHBIX BEIICCTR.

K pPCaKkOIusAM IrOMOIIOJIMMCPHU3AIUH OTHOCATCA PCAKIHUHA ITOJTYUYCHUS ITOJIMITUIICHA,
IMOJIMITPOIIMJICHA, IIOJIUBUHUJIXJIOpKUAA U T. O., HAIIPUMCP:

nCH,~CH P, —CH,—CH—
CH, CHy |n

npones (IPomHies) TIOJIHITPOITHACH

BripakeHne B CKOOKaxX Ha3bIBAIOT CTPYKTYPHBIM 3BE€HOM, a YHUCIIO N-B (hopmyrie
MOJIMMEPA — CTENEHBIO MOJIMMEPU3ALIUH.



K peaknmsim comonmmepu3auyu OTHOCUTCS, HAITPUMED, PEAKIUS MOTyYSHUS
OyTaJueH-CTUPOIBHOTO KayuyKa.
nCH,=CH—CH=CH,, + nCH2=('3H —

CgH,
Oyraauen-1,3 CTHPOI
— (—CHZ—CH=CH—CH2—CH2 -(':H~~
CeHg /n

Oy TaIHeH-CTHPONBHELH KayuyK
Peammﬂ MNOJIMKOHACHCAIIUN — 3TO XUMHWYECKUHN nponecc COCANMHCHUA
HCXOOHBIX MOJICKYJ MOHOMECPA B MAKPOMOJICKYJIBI ITIOJIUMCEpPA, I/I,Z[yH_[I/Iﬁ C
06p330BaHI/ICM M0OOYHOTO HHU3KOMOJICKYJIIPHOT'O IIPOAYKTA (qame BCETO BOI[BI).
B pC€aKunu MOJMKOHACHCAINN BCTYIIAIOT MOJICKYJIBI MOHOMCPOB C
q)YHKHI/IOHaJILHLIMI/I rpymniamu.

Hampumep, peakuus nonydenus GeHondhopManbIeruaHbIX CMOJL:

OH
H,—OH + H%/Oﬂﬂ"—"ﬁ; CH,—| + nH,0
nCgHy n NH g niig
n
dexon dopmaasaerng derondopMaTpIerHAHAR CMONA

C ITIOMOIIIBIO peaKHI/Iﬁ IMOJIMKOHACHCAIIUHU I10JIY4alOT HOJII/IB(i)I/IpLI, IIoJIMaMH/JIbI,
MMOJINYPETAHDI, ITOJIMAKPUII U T. A.

Il1acTMacchl.

ILmacTmMaccaMu Ha3bIBalOT MaTCpuaJibl, U3AroTOBJIKICMBIC Ha OCHOBC ITOJIMMCPOB.
ITiracTMacchl codeTaroT B cede pa3HOO6p33HBIe OCHHBIC KAYCCTBA, TAKHUC KaK
J'IéFKOCTB, IMPOYHOCTb, XUMHNYCCKas

CTOMKOCTD U JIp., KOTOpbIe 00YCIOBUIIM MPOHUKHOBEHNE UX B PA3JIMUHbBIC OTPACIIH
HapoAHOTrOo X03siicTBa. Kpome moirmepoB (MX 4acTO Ha3bIBAIOT CMOJION) B
rJIacTMaccax Mmo4YTH BCErJia COACPKATCS APYrue KOMIIOHEHTBI, TPUAOIINE
MaTtepuaiy onpeaenéHHbie kauecta. [loarmmepHoe BeIecTBO ABIAETCA s HUX
CBSI3YIOLLHM.

B mactMacchl BXOAST HAMOJHUTENH (IpeBecHast MyKa, TKaHb, acOecT, CTeKJIoBaTa
U JIp.), KOTOPBIE YIIYUIIAIOT MX MEXaHUYECKHE CBOMCTBA.

[TnacTrudukaTopsl — MOBBIIAIOT AJIACTUYHOCTD, YCTPAHAIOT XPYIKOCTh.

CTabunm3atopbl — CIOCOOCTBYIOT COXPAHEHHUIO CBOMCTB TIACTMACC B MPOIIECCE UX
nepepaboTKU U UCTIONH30BaHM; KPACUTEIH MPUAAI0T HEOOXOIMMYIO OKPACKY.

OOBIuHBIE CTTOCOOBI TTOTYYECHHS TIOTUMEPOB — ATO PEAKIINH MOJTMMEPHU3AITIH,
JIe)KaIME B OCHOBE MOJYYECHUS TEPMOIUIACTUYHBIX IUIACTMACC, U PEaKIUU
MOJIMKOHAEHCALMY, JIEKAIIKNE B OCHOBE MTOJYUYECHUSI TEPMOPEAKTUBHBIX 1JIACTMACC.

TepmoriacTUYHbIE TOJIMMEPHI IPU HArPEBaHUU PA3MATYAIOTCS U B 3TOM
COCTOSIHUH JIETKO U3MEHSIOT (POPMY, KOTOPYIO COXPAHSIOT MpH oxjiaxaeHuu. [Tpu



CJ'ICI[YIOIHGM Har peBaHI/II/I OHHU CHOBA pa3M;1r JaKlTCA U MOFyT HpI/IHI/IMaTB HOBYIO
opmy.

TepMopeakTUBHBIE ITOIMMEPHI IPU HArPEBaHUU CHA4aJla CTAHOBATCS
IUTACTUYHBIMU, TIPH JaJIbHENIIEM HATPEBAHUN YTPAYMBAIOT IUNIACTUYHOCTb,
CTaHOBSATCS HerlaBKUMHU. [I0BTOpHO mepepadoTaTh TaKOil MOJUMEP B HOBOE
U3JIETIUE HEBO3MOXKHO.

Haunbosee THIIMYHBEIMH CIIOCOOaAMH IMOJIYy4CHUSA I/ISI[CJ'II/Iﬁ N3 TCPMOIINTAaCTUIHBIX
IIACTMACC SIBJISICTCS JINTHE Mo JaBJICHHUCM U SKCTPY3UA (BI)II[aBJ'II/IBaHI/IC), a u3
TCPMOPCAKTUBHLIX IJIACTMACC — IropA4YCC IPCCCOBAHUC.

KpaTKaﬂ XapPaKTEPUCTUKA HEKOTOPLIX IJIaCTMACC

[TonuaTHiieH — TBEPABIH, JKUPHBIN HA OIIYIh, OEJI0r0 [[BETa TEPMOTIACTUIHBIN
nosimMep. CToek 1Mo OTHOLIEHUIO K arpeCCUBHBIM cpefaM. biarogapsi BBICOKOU
TeMIlepaType IIaBiIeHus, 001a1aeT CyllIeCTBEHHbIMH IIPEUMYILIECTBAMU NIEPET
JpYTMMH MaTepuaiamMu (IOJIUATUIEHOM, MTOJIMMETUIMETAKPUIIATOM,
MOJIMBUHWIXJIOPUAOM), OJIU3KUM IO CBOMCTBaM.

[TonunponwieH UAET HA U3TOTOBJICHNE BBICOKOIIPOYHOM M30JISAIIUM, TPYO, IeTaen
MaIllMH, XUMMUYECKOW anmnaparypsl. biarogaps BBICOKOH MEXaHUYECKON
MPOYHOCTH, €TO UCIOJIB3YIOT JIJIsl U3TOTOBJICHUSI KAHATOB, CETEH, TEXHUYECKUX
TKaHEN.

[TonuBuHMWIXTOpU — 00J1a1a€T OONIBIION XUMUUECKON CTOMKOCTHIO, XOPOIITUMU
AIEKTPOU3OJISIIMOHHBIMA CBOMCTBAMH M OOJIBIIION MEXaHUYECKOW MPOYHOCTHIO.
TepMoIUTaCTUYHBIN MOJUMEP, HA €r0 OCHOBE M3rOTaBJIMBAIOT J[BAa BU/IA IJIACTMACC:
BHUHHILIACT, 0010 3HAYUTEIHLHOM )KECTKOCTBIO U IUIACTHKAT — 00JIee
MSITKAN MaTepUal.

BuHuIIacT uAET Ha U3rOTOBJICHHE XMMHYECKH CTOMKOM armaparypbl, BAHH JIsI
HUKCJTUPOBAHUS, )KECTKUX IIEHOK. [I1acTUKAT UCTIONB3YeTCs TS U30JISIUH, JUIS
IIPOM3BOICTBA MPEAMETOB IIIMPOKOTO MOTpeOIeHUs (TUTAIEH, CyMOK, TUHOJICYMa,
KJICCHOK, JUTSI ITOJTYYCHHS MaTEPHAJIOB, 3aMCHSFOIINX KOXKY — B IPOU3BOJICTBE
o0yBH).

[TonmuMeTnIMeTakpuiIaT — 3a CBOIO MPO3PAYHOCTh HA3BIBAETCS] OPTaHUYECKUM
crexioM. O0nasaer y10BIETBOPUTEILHON MPOYHOCTHIO U 3HAYUTEIbHO MEHBIIEH
XPYHKOCTBIO, YeM OOBIYHOE CHIIMKATHOE CTEKJIO0, CHOCOOHOCTBIO MPOMYCKATh
yIbTpapuoaeTOBbIE JIyud. TepMOIUIaCTUYHBIN MOJIUMEP, HAXOAUT IPUMEHEHUE B
CTPOUTENLCTBE, B YaCOBOM JI€JIe, PA3IMYHBIX OTPACISIX MPOMBIIIJICHHOCTH | B
OBITY.

®denosnpopmanbaeruaHas cMoJia — OOBIYHO UCIOJIB3YETCS B CMECH C
HANOJHUTEIISIMU, KPACUTEIISIMU U T.I1., @ 3aTE€M YK€ MPOU3BOAAT (popMOBaHUE
U3JIEIUNA CIocOOOM Topsiuero mpeccoBanusi. TepMOpeakTUBHBIN MOIUMED.
BBeaeHue pa3inuHbIX HAITOJHUTENIEH O3BOJISET MOJYUYUTh MaTepUaibl, UMEIOLINE
LIEHHbIE CBOMCTBA. TaKk TEKCTOJIUT U CTEKIIOTEKCTOJIUT, APMUPOBAHHbIE



TCKCTHUJIbHBIMU TKAHAMHU U CTCKIIOTKAHBbIO, ITO ITPOYHOCTHU OJIM3KH K

AOPAJTFOMUHHAIO U CTAJIHN.

TekcTonuT — xJIonm4aro0yMakHasi TKaHb, IpoNuTaHHas GpeHoahopMalbIeruaHoON
CMOJIOH U CIIPECCOBAHHAs IPU MOBBILICHHON TEMIIEpATypE. Y CTONYUB K
Harpy3kam. Jlerko mogmaércs mexanudeckoit oopabotke. [lpumensercs ans
W3TOTOBJICHHUSI IAPUKOIIOAIIUITHUKOB, IECTEPEHKH JJIsI MAlIUH,
MPEAYCMOTPEHHBIX MPU OOJIBIIUX HATPY3KaX.

Taoaunna 1 «PacnozHaBaHue mjiacTMace»

Ha3Banue miacrMacchbl

OTHoOLICHHE K

Xapakrep ropenus

HATPEBAHMIO
[TonmyTnen Pazmsryaercs — ['oput cuHEBATHIM IIJIAMEHEM,
MO>KHO BBITSIHYTh | pacipocTpaHsisi ci1aObIi 3amax
HUTb. ropsiero napaduna. [pu
TOPEHUHU OTIEIISIIOTCS KaIllu.
BHe miamenu npogomxaer
TOpETh.
[TonmuBUHWIXTTOPU Pa3zmsiryaercs npu | ['opuT KONTAIIMM TIJITAMEHEM.
(MOTUXJIOPBUHUI) 60-70°C, BpIIIIC BHe niamMeHu He ropur.
110-120°C
pasnaraercs.
[Tonuctupo Pa3msiruaercs — [NopuT KonTsAIMM MIIAMEHEM,
JIETKO pacnpocTpaHsis
BBITATUBAIOTCS cnenuduueckuii 3anax. Bue
HUTH. IIJIJAMEHH MPOJOJIKAET TOPETh.
[TonmumernnmMerakpuiaTt Pasmsryaercs. ['oput xkEnThIM NIAMEHEM, C
(opr. CTeKIO) CUHEW KallMOU y Kpaes, C
XapaKTEPHbIM
MOTPECKUBAHUEM,
pacupocTpaHsisi pe3KUi 3arax.
Hemmynony Paznaraercs. ['oput ouenb OBICTPO, OCTABIISS

CJICABI 30JIHI.

denondopmanbaeTUIHbIC
IUTACTMAaChI

Pazmaraercs npu
CUJIBHOM
HarpeBaHUH

3aropaercs ¢ TpyAOM, IpH
ropeHun oOyriMBaeTcs,
pacIpoCTpaHss PE3KUH 3arax
dbenona. Bae miameHu
MOCTEIEHHO FaCHET, HE
pazmsryaeTcs.

BoaokHa




— MIPUPOJIHBIE UM UCKYCCTBEHHbBIE BBICOKOMOJIEKYJISIPHBIC BEIIECTBA,
OTJIMYAIOUIUECS OT JPYTUX MOJUMEPOB 00Jiee BHICOKOM CTENEHBIO
YHOPSIOYEHHOCTH MOJIEKYJ U, KaK CIEJCTBUE, OCOOBIMU (PU3NUYECKUMHU
CBOMCTBaMHU, TO3BOJISIIOLIMMU UCIIOJIB30BaTh UX VISl MOJyuyeHust HuTe. BomokHa
JeJST Ha HaTypasibHbIe (IPUPOIHbIE) M XuMHUueckue. HatypalibHble BOJIOKHA
MOTYT OBITh PACTUTEIILHOTO UJIU )KUBOTHOT'O MPOUCXOKACHUS. XUMUYECKUE
BOJIOKHA B CBOIO OY€pEAb MOPA3AEISAIOT HA UCKYCCTBEHHbBIE U CUHTETHYECKUE.

IIpupoaHbie BOJIOKHA:
Bonoxkno pacmumenvnozo npoucxosrcoenus — XJIONOK, JIEH.

XJI0KOBOE BOJIOKHO IMOJIY4aroT U3 CY6TpOI'II/ILI€CKOFO PaCTCHUA — XJIOIIYaTHHUKA.
XJIOKOBOE BOJIOKHO JICTKOC, 1OCTATOYHO IIPOYHOC, MATKOC, TUTPOCKOIINIHOC.

Bonokna srcusommnoco I/IPOMC)COOfcaeHuﬂ — MCPCTh U HICJIK.
Mlenx BBIpa6aTBIBaIOT MHOT'OYMCJICHHBIC IT'YCCHUIBI U IIaYKH.

[IlepcTh — BOJIOKHA BOJIOCSIHOI'O ITOKPOBA OBEIL, KO3, BEPOJIIOJI0B U JPYTHX
KUBOTHBIX.

HckyccTBeHHbIE BOJIOKHA:

HaunOombmee 3Hauenue CpCan NUCKYCCTBCHHBIX BOJIOKOH 3aHUMAIOT auemammuoe u
6UCKO3HO€ 60J10KHA, I10JIy4aC€MBbIC U3 I[pCBCCHOﬁ OECJIIIOJIO3bI.

CHHTeTHYEeCKHE BOJIOKHA:

W3 CHHTCTHYECKHUX BOJIOKOH HAMOOJIBIINNA HHTEPEC MPECTABIISIOT MOTHAMHUIHOC
BOJIOKHO — TIoJinaMu/l — 6 (KarpoH) 1 noymdpupHoe —
MOJIMATUIICHTJIUKOJIbTepedTanaT (JlaBcaH).

Kanpon nmony4aroT U3 KanpoJiakraia, KOTOPbIF 0T BO3IEHCTBUEM BOJIbI
pa3MbIKaeT UK, 00pa3ys € — KapOHOBYIO KUCTOTY. Y3 3TOM KUCIOTHI B
pe3yabTaTe MOJUKOHICHCAIIUH 00pa3yeTcs MOIMMEp JIMHEHHON CTPYKTYPHI:

N HoN — (CHa)s — COOH — [- NH — (CHo)s — CO -Jn + (n-1)H.0

Jlaecan (nonustuneHTepedTanar) - mpeacTaBUTEIb MOIUIGUPOB:

% 5
%D—CH;CH;D—COC%
Il

Honyuarom peaxuueil MoMMKOHACH AN TepedTaneBoi KUCIOTH U
ATUJICHTJIUKOJIS:

HOOC-C¢H4s-COOH + HO-CH,CH»-OH + HOOC-C¢H,-COOH + ... —
— HOOC-CgH;-CO — O-CH,CH,-O — OC-CgH4-CO — ... + nH0

noaumep-cmona



B o0miem Buze:
n HOOC-C¢H4-COOH + n HO-CH,CH,-OH —
— HO-(-CO-CgH;-CO-0O-CH,CH,-0-)-H + (n-1) H,0

Taoaunna 2. «PacnmosHaBanme BOJOKOH)

BoJaoknHo Cxxuranue

XJ10110K ["opuT ObICTpO € 3amaxoMm xk€Hoi Oymaru. [locne ropenus ocraercs
CEpBIN MeTe.

[lepcTts ['oput MensieHHO ¢ 3anaxoM *KEHbIX nepbeB. [locie ropenns
o0OpazyeTcsi XpylnKui 4YEPHBINA 1IAPUK, PACTUPAIOITUICS B TTOPOLIOK.

AueratHoe I"oput ObICTPO, 00pa3yst HEXPYNKHU CIEKIIMIICS TEMHO-OYpBIH IIAPUK.
BOJIOKHO BHe ninaMeHn ropeHue noCTENEeHHO MPEKPAIAETCs.
Kampon [TnaButcs, 00pasys TBEPBIA OieCTAIIMM mapuK TEMHOTO 1BeTa. [Ipu

T'OPCHUHU PACIIPOCTPAHACTCA HGHpHHTHBIﬁ 3aliax.

JlaBcan [InaBuTCS, 3aT€M TOPUT KOMTSIIUM IJIaMEeHEeM ¢ 00pa3oBaHUEM
TEMHOTO TBEPJIOTO OJIECTSIIETO MIaprKa.

Hutpon ["opuT, 06pa3zyst TEMHBIN PHIXJIBIA HEOIECTSIINMA APHK.

Bomnpocs! 1151 3aKperuieHusi TEOPETHYECKOT0 MATEPHAJIa K MPAKTHYECKOMY
3aHSATHIO:

1. Haiite onpeaeneHus CASAYIOIUM MOHSITUSIM: MOJUMEPHI, CTPYKTYPHOE
3B€HO, CTENIEHb MOJIMMEPU3ALIUH.

B uem pasHua MEXKAy PCaKuAMU IMOJIMMCPHU3AlUU U HOJ'II/IKOH)IGHCEH_[I/II/I?
Kaxkue IMOJIMMCEPLI HA3BIBAIOTCA TCpMOHJ’IaCTI/IIIHBIMI/I?

Kakue nonmMepbl Ha3bIBaIOTCSI TEPMOPEAKTUBHBIMU?

ok WD

Jaiite kiaccudukanuo BOJIOKOH.

3ajanus 11 NPAKTUYECKOT0 3aHATHS:
3amanue Ne 1. Pacrio3HaTh riacTMaccChl.
3aganmne Ne 2. Pacrio3Hats BOJIOKHA

3apanue Ne 3. 3a110IHUTH TAOIHIIEI.

I/IHCprKIII/ISI 110 BBINIOJTHEHUIO ITPAKTUYIECCKOTIO 3aHATHUA




1. O3HAKOMBTECH C TIPABWIIAMH 110 TEXHUKE OE30MaCHOCTH MpHU paboTe B
XUMHUYECKOH JJabopaTOpUH U pacHHIIUTECh B skypHaie mo Th.

3aganmne Ne 1. Pacrio3znaBanue miiactmacc.

B makerax nog HoMepaMu JaHbl CIEAYIOMIHE 00pa3iibl IJIACTMACC: MOJIUATUIIEHA,
NOJIMBUHUWIXJIOPHUIA, TOTUCTHPOIIA, PeHOIPOpMaTbACTHAHOM MIaCTMACCHI,
noJuMeTuiMeTakpuiaTa. ONbITHBIM YTEM OMPENeNuTe KaKIyo IiacTMaccy.

OmnbiT 1. Onpenenenue miacTMace Mo BHENTHUM IPU3HAKAM.

Pacno3naBanue miacTMacce ciiefyeT HadyaTh C BHEITHETO OCMOTpa (LIBET,
TBEPAOCTH, dJACTUYHOCTD U T. 1.) OOpaTtuTe BHUMaHHUE Ha TO, YTO 0OPA3IIbl U3
MOJIMATUJIEHA )KUPHBI HAa OLLYTIb, IOIYIPO3PavHbl, 3JIACTUYHBI, MEXaHUYECKH
IPOYHBI, MOTYT UMETh PA3TUUHYIO OKpacKy. OOpasibl U3 TOJUBUHIIXJIOPHIA
AIIACTUYHBI, MEXaHUYECKH MTPOYHBI, MOTYT UMETh PA3JINYHYIO OKPACKY.
[TonmuctuponbHble 00pa3ibl IPO3PAYHBI, XPYIIKH, pa3IMYHON okpacku. OOpa3ibl
U3 OpPI. CTEKJIA IIPO3PAYHBI, KECTKH, Pa3IUYHON OKPACKH, MEXaHUYECKU IIPOYHBI.
®deHondopmanbIeruiHble MIacTMAacChl TEMHBIX TOHOB (OT KOPUYHEBOTO LIBETA JI0
4EPHOT0), )KECTKH, NPOYHBbL. M31emus U3 Le1yI0u1a 3JaCTUYHbI, Pa3IMYHON
OKpAacCKH, UMEIOT XapaKTEPHbIN PUCYHOK (IIOJT MpaMop, MajaxuT). 3aHECUTE CBOU
HaOJI0/IeHNs B OTYET O MPOACIaHHOM padoTe.

Onvim 2. OHpCIIGJIGHI/Ie OTHOLICHUS IINIIACTMACC K HAIrpCBAHUIO.

XKecTsaHyro MaacTUHy ¢ 00pa3oM NOJUMEPA MOIEPKUTE C IIOMOILBIO TUT€JIBHBIX
IIMIILIOB HaJ IJIJaMeHeM crupToBkH. HarpeBanue oOpa3siia BeuTe HECKOIbKO
CEKYH/I. 3aTe€M CTEKJISTHHOM MaJOYKOM MOMBITANTECh M3MEHUTH ero dopmy. [locie
OCTYXEHUSI MO>KHO CHOBA HarpeTh 3TOT 00pa3el] 1 CHOBA U3MEHUTH €ro opmy.
JlaHHbIE SKCIIEPUMEHTA CPABHUTE C JaHHBIMU TaOmuupel 1 « Pacno3naBanue
IIJIACTMACC».

Onvim 3. OnipeneneHne miacTMace o XapakTepy FOpeHHUs.

Kycouek o0pasiia miacTMacchl BHECUTE TUTE€IBHBIMU IIUMIIAMU B TIAMS
cnupToBkH. Korma oGpa3zell 3aropurcsi, BRIHBTE €ro U3 MJIaMEHU U MOJEPKUTE HaJL
JKECTSHOU 1u1acTuHOu. [Ipomomkaer mu oH ropeTh BHE aMmeHn? Kakum
iaMeneM roput? Iloracure maamsi, €clid OOUIBHO BhIACISIETCS KOMOoTh. CBOU
HaOJII0JICHHUS CBEPhTE C JaHHBIMK TaONuIbl 1 « Pacro3HaBaHue miiacTMaccey.

3aoanue 2 PacriozHaBaHue BOJIOKOH
Onwvim 4.

B nakerax IO HOMCpaMH HaxXOoOATCs BOJIOKHA: XJ'IOH‘—IaTO6YMa}I(HOC, MCpCTAHOC,
al€TaTHOC, KAIIpOHOBOC, JIaBCaH.



AHanu3 BOJIOKHA WJIM 00pa3iia TKAaHW HAYWHAIOT C UCIIBITAHUS TYyTEM COKUTAHUS.
[Iy4ok BOJIOKHA TUTEJIbHBIMU LIIUIIIAMU BHECUTE B Mams. Kak Toapko oH
3aropurcs, yoepure ero U3 miaMeH! U THIaTeNIbHO paccMoTpuTe. Eciu BOIOKHO
nepecTaHeT ropeTh, €ro CHOBA 3aKUTalOT. [Ipu 3TOM HE0OXOAUMO MPOCIETUTE: a)
C KaKOW CKOPOCThIO IPOUCXOJIUT TOPEHUE, 0) 3amax mpoyKTOB Pa3I0KEHUs,
B)XapaKTEp OCTATKA MOCJIE TOPEHHUS.

CeepbTe cBou Hab0IeHUS ¢ Tabnuiel 2.«Pacro3HaBaHre BOJIOKOH.
Crenaiite BHIBOIEI.
IlopsiioK BHINOJTHEHUSI OTYETA N0 NMPAKTHYECKOMY 3aHSITHIO

1. B TeTpaau 11l NPAaKTUYECKUX 3aHITHIA 1 JTaOOPATOPHBIX pabOT HAIUIIINTE
HOMEp, Ha3BaHUE U yUE€OHYIO LIE€Ib 3aHATHUSI.

2. OTBeThTE Ha BOIIPOCHI ISl 3aKPEIICHUS] TEOPETUUECKOTO MaTepuaa K
MPaKTUYECKOMY 3aHATHUIO.

3. BwmoaauTe ombiTer Ne 1, 2, 3, 4, coriacHO HHCTPYKITAA 110 BBITTOJTHEHUIO
MPAKTHYECKOTO 3aHATHS. 3alMIIUTE HAOIIOACHUS B TAaOIHUIIBI.

Pacnio3naBanue miacrmace.

No Buemnuit | OtHomienue | Xapakrtep | HazBanue CtpykTypHOE
oOpasna | Bua K TOpPEHUs | IJTACTMACCHI | 3BEHO
IJIACMACCHI | HATPEBAHUIO TJIACTMACCHI

Pacno3zHaBaHnEe BOJIOKOH.

Ne oOpasna XapakTtep ropeHusl. HaszpaHnue CrpyktypHOE
BOJIOKHA BOJIOKHA 3BEHO BOJIOKHA

4.3anuinuTe BIBOJ O IPOJICITaHHON paboTe, 0Tpa3uTe, HACKOJIBKO YCIEIIHO BbI
CIIPaBWIKCH C LEJISIMU U 3a/1a4aMu paOOTHI.

IIpakTnueckoe 3ansaTue Ne38. Penienne 3xcriepuMeHTaIbHbIX 3a7a4.

Leanr pa6oTbi: [IoBTOPUTE OCHOBHBIE KAaYeCTBEHHBIE PEAKIIMH OPTaHUYECKHUX
BCII[ECTB, HAYYUTHCS PEIIaTh JKCIEPUMEHTANIbHBIC 3a7a4d HAa PACIIO3HABAHUE
OpPTaHUYECKUX BEIIECTB
Ta6auna 1. KAHECTBEHHBIE PEAKIIUU OPTAHUYECKHUX
BEIIECTB

BemectBo PeakTus Bugeo-onsiT niiu YXP | XapakrepHbie
, NPU3HAKHU
(pyHkuuo




HaJIbHasA

rpynmna
Henpenen | PactBop KMnO4 1. BzanMoeicTBue OOecuBeunBad
bHBIC (pO30BBIif) 3TUJICHA C PACTBOPOM M€ pacTBopa
YTJIEBOJIOP [epMaHTaHATa KaJIHsI
OJTbI
(anKeHsl, 2. BzaumoseiicTre
QJIKUHBI, alleTUJICHA C PACTBOPOM
JTUEHBI ), [epPMaHTAHATA KaJIHsI
KpaTHBIC PactBop Br; 1. BzanMoencTaue OO0ecuBeunBad
CBA3U (OKENTHIN) ATUJIEHA ¢ OPOMHOM ue pacTBopa
BOJIOMN
2. BzaumoneiicTeue
aleTusieHa ¢ OpOMHOM
BOJIOU
Auerunen | AMMuaunbiii pactBop | [Honyuenue anerwienuna | O6pa3zoBanue
okcuja cepebpa — cepedpa ocajika XEIToro
peaktuB TosieHca 1BETa
[Ag(NH3);]JOH (ympo (B3pBIBOOITIACCH
ménno +Ag,0 N3 )
pacmeop _))
benson HuTtpyromas cmech HutpoBanue OeH3oa O6pa3zoBanue
HNO; + H,SO, TSOKETOM
KHUTKOCTH
CBETJIO-
JKEJITOTO LIBETA
C 3aIaxom
TOPBKOTO
MUH IS
Tomyon PactBop KMnO4 OO6ecnBeunBaH
(po30BbIi) M€ pacTBopa
denomn PactBop FeCls; KauecTBeHHas peakius OxpammBanue
(kap06o0JI0B | (CBETIO-3KENTHIN) Ha deHon pacTBopa B
ast ($uroneToBbIi
KHMCJIOTA) I[BET
AHWINH PacTtBOp X5nopHOU OxkucieHue aHuInHa OkpaivBaHue
u3sectu CaOCl, DPacTBOPOM XJIOPHOM pactBopa B
(6ecrBEeTHBIN) W3BECTHU (bHOICTOBBII
I[BET
DTaHon Haceplenunsli KauecTtBeHHas peakuus O6pazoBanue
pactBop I, + Ha TaHOJ MEJTKOKPHUCTAILT
pactBop NaOH UYECKOTO

ocanka CHsl cB
€TJIO-KEJITOTO



https://www.google.com/url?q=https://youtu.be/EZz4bV677SM&sa=D&ust=1586333119116000
https://www.google.com/url?q=https://youtu.be/EZz4bV677SM&sa=D&ust=1586333119116000
https://www.google.com/url?q=https://youtu.be/EZz4bV677SM&sa=D&ust=1586333119116000
https://www.google.com/url?q=https://youtu.be/QdxirvWS0do&sa=D&ust=1586333119116000
https://www.google.com/url?q=https://youtu.be/QdxirvWS0do&sa=D&ust=1586333119116000
https://www.google.com/url?q=https://youtu.be/QdxirvWS0do&sa=D&ust=1586333119116000
https://www.google.com/url?q=https://youtu.be/-jXgvlnyHQY&sa=D&ust=1586333119118000
https://www.google.com/url?q=https://youtu.be/-jXgvlnyHQY&sa=D&ust=1586333119118000
https://www.google.com/url?q=https://youtu.be/-jXgvlnyHQY&sa=D&ust=1586333119118000
https://www.google.com/url?q=https://youtu.be/8Y6nxkP04gY&sa=D&ust=1586333119119000
https://www.google.com/url?q=https://youtu.be/8Y6nxkP04gY&sa=D&ust=1586333119119000
https://www.google.com/url?q=https://youtu.be/8Y6nxkP04gY&sa=D&ust=1586333119119000
https://www.google.com/url?q=https://youtu.be/A7CseOEGqCA&sa=D&ust=1586333119120000
https://www.google.com/url?q=https://youtu.be/A7CseOEGqCA&sa=D&ust=1586333119120000
https://www.google.com/url?q=https://youtu.be/X0T5Sjwe7F0&sa=D&ust=1586333119122000
https://www.google.com/url?q=http://files.school-collection.edu.ru/dlrstore/d7779891-8cff-11db-b606-0800200c9a66/ch10_18_08.wmv&sa=D&ust=1586333119125000
https://www.google.com/url?q=http://files.school-collection.edu.ru/dlrstore/d7779891-8cff-11db-b606-0800200c9a66/ch10_18_08.wmv&sa=D&ust=1586333119125000
https://www.google.com/url?q=http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/88.wmv&sa=D&ust=1586333119127000
https://www.google.com/url?q=http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/88.wmv&sa=D&ust=1586333119127000
https://www.google.com/url?q=http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/88.wmv&sa=D&ust=1586333119127000
https://www.google.com/url?q=https://youtu.be/qXn8ny2tByY&sa=D&ust=1586333119129000
https://www.google.com/url?q=https://youtu.be/qXn8ny2tByY&sa=D&ust=1586333119129000

LIBETA CO

crienupuIecKu

M 3a11axoM
CuO (npxanéunas OKHCIIeHNEe ITUIOBOTO Brinenenmne
MeJIHasI POBOJIOKA) CHHMPTA OKCHJIOM MEJTH METaJTNICCKOU

(1

MEIH KPacHOTO
I[BETA,

crienupuIECKu
1 3amax
aneTaibaeruaa
['unpoxorp | Metamnmmueckuid Na 1. B3aumosenctBue Brinenenne
yhrma ATUIIOBOTO CHHPTA C y3bIPHKOB Ta3a
(ciupThl, MeTtaummueckum HatpueM | (Hz1),
¢benou, oOpa3oBaHue
TUJIPOKCUK 2. BzaumogetictBue OecriBETHOU
UCJIOTHI) (deHosIa ¢ METAJUIMYECKUM | CTYI€HHCTON
HaTpUueM MacChI
Ddupst H,0 (runponus) B CH3;COOC,H5+H,0- Cneuunduyecku
(nmpocteie | mpucyrctBuu NaOH 1 3amax
U pHY HarpeBaHUU
CJIOXKHBIC)
Mmuoroaro | CBexkeocaxaEHHbBIN B3aumonericTeue Spko-cunee
MHBIE rugapokcua Meau (II) B | MHOrOaTOMHBIX CIUPTOB | OKpAIlIMBAHUE
CITUPTHI, CUJIBHOILIEJIOYHOU c ruapokcuaom meau (I1) | pactBopa
TJIF0KO3a cpene
Kap6ouun | AmMMuaunsiii pactBop | Peakims "cepeOpsiHOro OO6pazoBanue
bHas okcuja cepebpa — 3epkana’ OJsiecTAIero
rpynna — | peaktuB ToiureHca Hanéta Ag| («c
CH=0 [Ag(NH3)2]OH (ympo epeOpsSTHOTO
(ampaernn | ménno +Ag,0 NH3 3epKaia») Ha
bI, pacmsop_) CTEHKax cocyza
D0K032) | CBesxeoca IEHHbIN KauecTBeHHas peakius O6pazoBanue
ruapokcus meau (II) B | IIFOKO3bI C TUAPOKCUAOM | KpaCHOTO
CUJIbHOIIICJIOUYHOU meau (1) ocaaka Cu,O|
cpene
Kap6onos | Jlakmyc Hucconnanms OxkpammBanue
bIC pacTBopa B
KUCJIOTBI pPO30BBIN LIBET
criupt + HoSO4 (kont.) | [onyuenue Crnenunduyecku
YKCYCHOATHJIOBOTO 3dupa | i 3amax
oOpasyroieroc
sl CIIOKHOTO
adupa
MypasbuH | Jlakmyc Jucconmanus OkpammBaHue



https://www.google.com/url?q=https://youtu.be/dQzZX2jYrS8&sa=D&ust=1586333119131000
https://www.google.com/url?q=https://youtu.be/dQzZX2jYrS8&sa=D&ust=1586333119131000
https://www.google.com/url?q=https://youtu.be/dQzZX2jYrS8&sa=D&ust=1586333119131000
https://www.google.com/url?q=https://youtu.be/Cg6ZxRJiL5U&sa=D&ust=1586333119133000
https://www.google.com/url?q=https://youtu.be/Cg6ZxRJiL5U&sa=D&ust=1586333119133000
https://www.google.com/url?q=https://youtu.be/Cg6ZxRJiL5U&sa=D&ust=1586333119133000
https://www.google.com/url?q=https://youtu.be/C5IUqn7czmI&sa=D&ust=1586333119134000
https://www.google.com/url?q=https://youtu.be/C5IUqn7czmI&sa=D&ust=1586333119134000
https://www.google.com/url?q=https://youtu.be/C5IUqn7czmI&sa=D&ust=1586333119134000
https://www.google.com/url?q=https://youtu.be/YsiUzEP3QwU&sa=D&ust=1586333119137000
https://www.google.com/url?q=https://youtu.be/YsiUzEP3QwU&sa=D&ust=1586333119137000
https://www.google.com/url?q=https://youtu.be/YsiUzEP3QwU&sa=D&ust=1586333119137000
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ast KUCJIoTa pacTBopa B
pPO30BBIN LIBET
Ammuaunsiit pacteop | H-COOH + OO0paszoBaHue
oKcHua cepedbpa — 2[Ag(NH3),]JOH — OJIeCTSAIIETO
peaktuB TosieHca Hanéra Ag| («c
[Ag(NH3)2]JOH (ympo epeOpsHOTO
meénno +Ag,0 NH3 3epKanay») Ha
pacmeop__ ) CTEHKax cocyaa
OneunoBa | PactBop Br, B3aumogeiicTBue OO0ecuBeunBad
s KkucjaoTa | (KENTHIN) OPOMHOM BOJIBI C 1€ PacTBOPOB
158105 OJICMHOBOW KHCJIOTOU
PactBop KMnO4
(pO30BBIif)
Anerater | H,O (rugponus) + Muaposns anerara OxkpamvBaHue
(comu dbenondranenn HaTpus pactBopa B
YKCYCHOU PO30BBIN LIBET
KUCIIOTHI) | PactBop FeCls 3CH3COONa+FeCl;—(C | OkpammBanue
H3;COO);Fe+3NaCl pactBopa B
KpacHO-OypbIii
IIBET
Creapar H,SO4 (koHir.) Boinenenue cBoOoaubix | OGpa3zoBanue
HATPUS ’KUPHBIX KUCJIOT U3 MblJa | 6eroro ocaaka
(MBLITO) AKUPHOUN
KHUCIIOTHI
Hacepiennslii pactBop | O6pazoBaHue O6pa3zoBanue
COJIN KaJIbITHS HEPaCTBOPHUMBIX Ceporo ocajaka
KQJIbIIMEBBIX COJIEU HEpPaCcTBOPUMOU
YKUPHBIX KUCIOT coJin
H,0O (runponus) + C17H3sCOONa+H,0 OkpairBaHue
dbenondranenn pacTBopa B

PO30BBIN LIBET

3aoanue Nel. Opopmute Tabnuiy Nel nmucbMeHHO B TeTpaau. B

CTONIOUK «Budeo-onvim unu YXP» 3anuiinTe ypaBHEHUSI COOTBETCTBYIOIIHNX
XUMHUYECKUX PEAKLUI, HA30BUTE BCE BEIECTBA, YKAXKUTE YCIOBHUS IPOBEICHUS

pEaKIUi.

3aoanue Ne2. Brinonnute untepaktuBHoe 3aanne «Unentuduxanms

OpraHnveckux coeauHeHun». Odopmute OTIET B BUJIEC TAOTHIIHL:

Peaktus Cu(OH),

TemnepaTypHbIi
pexKUM

Howmep npobupku

[Ipusnaku YXP

peakiuu

BriBog —
KakKoe
BEIIIECTBO
HaxOJUTCS B
npobupke?

Nel

Harpesanne
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KomuartHas
TeMIeparypa

No2 Harpesanne
KomuartHas
TeMImeparypa

Ne3 Harpesanue
Komuartnas
TeMmeparypa

3aoanue Ne3. MoicneHHbLIL IKCREpUMEHM

B tpéx mporymepoBaHHbIX mpooupkax Nel,2,3 HaxoaaTcs BellecTBa — 3TAHOII,
TJIMIEPUH U YKCyCHas KucioTa. [IpeayioxuTe maaH pacrio3HaBaHUs BEIIECTB.
Odopmute OTYET B BUE TAOIUITHI TOAO00HOH 3a7aHui0 No2.

IIpakTu4yeckoe 3ansitue Ne39, Ne4(). O6001meHue no remMme «A30TcoAepKaIIIe
opranuyeckue Bemiectna. [lomumepsy.

[lenp: mnpoBEepUTh 3HAHUS W YMEHHUS YUYAIIUXCSI TO TeMe «AMUHBIY,
CAMHUHOKHUCIOTHI»

YMmeuuns:

e OIIpCACIATb CTPOCHUC aMHUHOB,aMHHOKHUCIIOT,
e OIpCACIIATH CTCIICHDb OKHUCIICHHUA,

3HaHUA:

o TpUBUAIBHBIC HA3BAHUS COCIMHCHUN;

e OPHUEHTHUPOBATHCS B XMMUUYECKHX CBOMCTBAX;
e 3HaATh PU3UUYECKHE CBOUCTBA;

e 3HATh NIpUMEHEHUE (EHOJIOB

o KauyeCTBEHHBIC PCAKIINH;

[Ipemaraemple  TECTOBBIE  3aJaHUs  COLEPKAT TEOPETUUYECKHE U
MPAKTUYECKUE BOIPOCHI, COOTBETCTBYIOIIME TPEOOBAHMSAM TOCYAAPCTBEHHOTO
CTaHJapTa XUMHUYECKOTO OOpa30BaHUsS: OCHOBHBIC TOHSTHS, 3aKOHBI XHMUH,
CTpOEHHE, CBOICTBA, TIOJYyYCHHE BAXXKHEHIIMX KIACCOB BemeCcTB (0a30BbIil
YPOBEHb)

KoixnuecTtBO BapuaHTOB: 2

TecT mo Teme KAMHUHBI. AMUHOKHCJIOTHI».




Bapmanr 1.

1.dynkuonanpHOM rpynmoi amuHoB siBisgercs a) - COOH 6) — OH B) — NHy 1) -
COH

2. K amunam He otHOocutes a) CHsNH, 6) CHs-NH- C;Hs B) CH3NO; 1) (CH3)sN

3.K nepBuunbiM amunam otHocutes a) CHs-NH- C3H; 6) CoHsNH; B) (CH3)sN 1)
CH3-NH- CgHs

4. K BTOpUYHBIM aMUHAM OTHOCHUTCS a) METHUJIaMUH 0) TPUMETHUIIAMUH B)
THJIAMHUH T) METHJIDTHIIAMUH

5. TpernunsiM amuHOM siBiisieTcst a) CoHs NH 6) (C2Hs)sN B) CeHsNH, 1)
(CHs)NH

6. [IpuBenuTe B cOOTBETCTBHE (POPMYITY aMHUHA U €r0 Ha3BAaHUE
®OPMVJIA HA3BAHUE

A) CoHsNHCHj3 1) strmamun

Bb) CH3NH(C3Hs), 2) mponmistuinamMuH

B) CoHsNH; 3) metunatiunamMun

I') CeHsNH; 4) anmun

5) MEeTUIIIUATHIIAMUH

7. T'a30M He siBJIsSIeTCS a) METUJIAMUH O)METHJISTUIIAMUH B) JUMETUIIAMUH T)
ATUJIAMUH

8. K apomarnueckum amunam otHocutes a) CeHsNH, 6) CH3NH2 B) Cs H11NH 2 1)
(CH3)2NH;

9. OO01eit popmysoit NIEPBUYHBIX AMUHOB SIBJISIETCS
a) Cn Han+1NH2 6) Cq Hzn +2 NH2 B) Cq Han-7 NH2 1) Co Han +1 NO;

10. OcHOBHBIE CBOWCTBA CHJILHEE BHIPAXKECHBI y a) aMMUaka 0) JUMETHIaMUHA B)
MEeTHJIaMHUHA T) aHUJIMHA

11. AMUHBI SIBISIOTCS OPraHUYECKUM
a) KUCJI0TaMu 0) OCHOBAHUSAMH B) COJISIMU T') aM(DOTEPHBIMU COEAMHEHUSIMU

12. AMUHBI He B3aUMOAEHCTBYIOT C a) KUCIIOTaMu 0) rajioreHaJIkaHaMu B) BOJOU
T) eJ049amMu

13. Ilpu ropenun amuHOB He odpa3yercs a) H,O 6) CO,B) NHs 1) N>
14. KauecTBeHHOMW peakIuell Ha aHWINH SIBISIETCS PEAKIIUS C

a) OpomMoM 6) OpPOMHOIT BOJIOM B) a30THOM KUCIOTON T') aMMHAYHBIM PACTBOPOM
OKcH/JIa cepedpa

15. Ilpu ankunvpoBaHUU MeTHUIaMUHA | MOJIeM XJlopMeTaHa oopasyercs



a) TpuMeTUIaMuH 0) heHUIaMuH B) STUJIIAMUH T') TUMETUIaMUH
16. ®opmyiie CeHsNH, He cooTBeTcTBYET HazBaHUE

a) aHWIMH 0) peHUIaMUH B) aMUHOTE€KCaH I') aMUHOOEH30J1

17. AMuabl 06pa3yroTcst IpyU B3aMMOJIEHCTBUN aMUHOB C

a) aHTHAPUJIaMH KapOOHOBBIX KMCJIOT 0) aMMHAaKOM B) rajioreHajKaHaMU T)
KapOOHOBBIMH KHCJIOTAMU

18. AMUHBI HE HCTIOJIB3YIOTCSI JIJ1s1 POU3BOJICTBA &) BOJIOKOH 0) Kay4yKOB B)
MJIaCTMAcCC T) JICKapCTB

19.]_—[JISI IIOJIYUCHUA aMHUHOB HCJIB3: UCIIOJIb30BATh PCAKIIUIO

a) BOCCTAHOBJICHUSI HUTPOCOEAMHEHUH 0) B3aUMOICHCTBUSI aMMHUaKa ¢
rajoreHajikaHaMH B) aJIKUJTUPOBAHUS

') HUTPOBAHUS

20. AHWIMH HE MOKET BCTYyNaTh B PEAKIUIO C

a) OpoMHOM BOJ1I0# 0) COSTHOM KUCJIOTOM B) BOJIOH T') XJIOPMETAHOM
21. [Ins aHUIIMHA HE XapaKTEPHO CIEAYIONIEE CBOWCTBO

a) )KMJIKOE arperaTHoe COCTOsTHUE 0) XapaKTEpHBIM 3aax B) XopoIias
PacTBOPUMOCTH B BOJIC T') TOKCUYHOCTD

22. OyHKIMOHATLHBIMYU TPYIIIIAMH aMUHOKUCIIOT siBJsiioTest a) - COOH 6) — OH
B) — NH, 1) - COH

23. Amunokucnore, umeroniei popmyiny NHp-CH (CH3) —COOH He
COOTBETCTBYET Ha3BAHUE a) AJIAHUH

0) 2-aMUHONIPONIAaHOBAS KUCIIOTA B) 0.-aMUHOIIPOITMOHOBASI KMCJIOTA T) 2-METHII-2-
aMUHOATAHOBAs KUCJIOTA

24. Cpena pacTBOpa aMMHOKHCIIOT C OJITMHAKOBBIM KOJIMYECTBOM aMUHOTPYIII U
KapOOKCHIIbHBIX TPYIIT

a) HelTpanbpHas 0) Kuciias B) IMIeJI0YHAs

25.AMHUHOKHCIIOTHI TIPOSIBJISIOT CBOMCTBA a) KUCIOTHBIE O) OCHOBHBIC B)
am(poTepHbIe

26. AMUHOYKCYyCHas KucjaoTa He BeTynuT B peakiuto ¢ a)NaOH 6) NaCl B) Mg r)
CHsCl

27. JIns aMMHOKHUCIIOT XapaKTEPHBI peaKum



a) MoJIMMepU3aluu 0) MOJIMKOHESHCAIIMH B) CO CIIUPTAMHU T') C KUCIOTaMHU

28. IIpu B3aMMOACHCTBUN aMUHOKHCIIOT MEKIY COOOH MOTYT 00pa3oBaThCs
oOpa3zyrorcs

a) TUIENTUBI 0) TPUIIETITU/IBI B) CIOKHBIC (DUPHI T') MOJTUTICTITH b
29. JIiig nojtyyeHus: aMMHOKHUCIIOT MOHO MCIIOJIb30BaTh peaKkIuu

a) TUJIposIM3a OeIKOB 0) B3aUMOJICHCTBUS TaJIOT€HOIIPOU3BOIHBIX KapOOHOBBIX
KHCIIOT C aMMHAKOM

B) OMOTEXHOJIOTUYECKU METOJ] T') B3aUMOICHCTBHE KapOOHOBBIX KUCIIOT C
aMMHAKOM

30. AMUHOKHCITIOTBI He MCIIOJIB3YOTCH

a) B MeauuuHe 0) JyIsl IPOU3BOJICTBA KpacuTeNe B) JJIsl CHHTE3a OCJIKOB T') B
CEJIbCKOM XO3SIMCTBE.

TecT mo Teme KAMHHBI. AMUHOKHCJIOTBI».
Bapuanr 2.

1.dynkuonansHOM rpynmnoi aMuHoB siBisietrcs a) - COOH 6) — OH B) - COH 1) —
NH>

2. K amunaam otHOcHTCS Bee BeriecTBa, kpome a) CoHs NO, 6) CH3-NH- CsHy B)
C6H5NH2 F) (CHg)gNH

3.K nepBuunbiM amuHam otHocuTcs a) NHp- CsHy 6) (C2Hs) :NH2B) (CH3)sN 1)
CHs-NH- CgHs

4. K BTOpU4YHBIM aMUHaM OTHOCUTCS a) METHWJIAMHUH O) TPUMETHIIAMUH B)
JUATWIAMMH T') aHWINH

5. TpetnunbsiM amuHOM siBiisietcs a) CoHs NH; 6) (C2Hs)2 NH B) (CsHs ) 3N T)
(CH3),NH

6. [IpuBenuTe B cOOTBETCTBHE (POPMYITY aMUHA U €r0 Ha3BaHUE
®OPMYVYJIA HASBAHUE

A) CeHsNHCH3 1) tpustunamun

B) N(C2Hs)3 2) mponmiamuH

B) C3H7/NH; 3) meTmmtriiamun

I') CeHsNH2 4) amuno6en30m

5) MmetundeHuIaMuH

7. 'a3aMu IBJSATCS a) METHJIaMUH 0)hEeHUIaMUH B) IUMETHIIAMUH T) 3TUJIAMUH



8. K apomatnuecknm amuaaM otHocuTcs a) (CeHs )oNH 6) CH3NH; B)
C4 HgNH 2 F) (CH3)3N

9. O6mIeHt hopMyITOl IEPBUIHBIX AMUHOB SIBIISICTCS
a) CnHon+sN 6) CnHa2n+2NH> B) CnHanz NH2 F) CnHa2,+1NO>

10. OcHOBHBIE CBOWMCTBA CUJIBHEE BHIPAXKEHBI Y a) JUATHWIAMHHA 0) METUIaMUHA B)
aHWJIMHA T') aMMHUaKa

11. AMUHBI SBASIOTCA OPraHUYECKUM
a) KUCJIOTaMU 0) OCHOBaHUSMH B) COJIIMU T') aM(OTEPHBIMU COCTMHEHUSIMHU

12. AMUHBI B3aUMOAEHCTBYIOT C a) KUCJIOTaMU 0) rajloreHaJIKaHaMH B) BOJOM T)
HieI09aMu

13. B otnuuue oT yrieBoaopo 0B Ipu TopeHur aMuHOB oopa3yetcs a) H,O 6)
CO, B) NH; I‘) N>

14. KauecTBeHHOH peakiuel Ha aHUJIMH SIBJISICTCS] PEaKIus C

a) OpomoM 0) OpomHOI BO0#1 B) ruapokcuaom meau (I1) r) a3oTHOM KuCI0TOM
15. Ilpu ankuIvpoBaHUU ITHIIAMHHA 2 MOJIIM XJIOpMETaHa 00pasyeTcs

a) TPUMETUIIAMUH 0) TUMETUIATUIIAMUH B) STUJIAMUH T) AUMETHUIIAMUH

16. ®opmyine CeHsNH, cooTBeTcTBYeT Ha3BaHue

a) aHWIWH 0) STUJIAMUH B) aMUHO3TaH I') HUTPOOEH30I1

17. AMuasl 06pa3yroTcsi Ipy B3aUMOJICHCTBUN aMUHOB C

a) raJJoreHaHTUAPUIaMU KapOOHOBBIX KUCJIOT 0) aMMHAKOM B) TaJoreHaJIKaHAMHU
') KapOOHOBBIMH KHCIIOTaMU

18. AMUHBI He HCTIOJIb3YHTCS JUTsI IPOU3BO/ICTBA &) BOJIOKOH 0) JIEKAPCTB B)
KPACHUTEJIEH I') KayuyKOB

19.I[J'I$I IMOJIYUCHUA aMHUHOB HCJIb3: UCIIOJIb30BATh PCAKIIUIO

a) BOCCTaHOBJICHUS] HUTPOCOEAMHEHUMN 0) B3aMMOJICICTBHS aMMHaKa ¢
rajJioreHaJIkaHaMu B) aJIKUJIUPOBAHUS

I') HUTPOBaHUs
20. AHUIIMH HE MOKET BCTyNaTh B PEAKLIUIO C
a) OpoMHOM BOJI0# 0) CepHOM KUCIOTOM B) BOJIOM T') OpOMAITAaHOM

21. [Ins aHUIIMHA HE XapaKTEPHO CIEAYIOIIEe CBOWCTBO



a) JKUJKOE arperaTHOe COCTOsTHUE 0) XapaKTepHBIN 3ammax B) XOpoIas
PacTBOPUMOCTH B BOJIE T) TOKCHYHOCTH

22. OyHKIMOHAIBHBIMU PYIITIaMU aMUHOKHCIIOT siBJsitorest a) - COH 6) — OH B) —
NH, r) - COOH

23. Amunokucnote, umerorieit popmyiny NH,-CH ; -COOH ne
COOTBETCTBYET HAa3BaHHE a) aJJaHUH

0) aMHHOATaHOBAs! KUCIIOTA B) aMHUHOYKCYCHAsl KMCJIOTA I') TJIMLIUH

24. Cpena pacTBOopa aMUHOKHUCIIOT € OOJIBIITUM KOJIMYECTBOM aMUHOTPYIII, YeM
KapOOKCHIILHBIX TPYIII

a) HelTpanbpHas 0) Kuciias B) IMIeJI0YHAs

25.AMUHOKHCIIOTHI TIPOSIBJISIIOT CBOMCTBA a) KUCJIOTHBIE 0) OCHOBHBIE B)
am(poTepHbIe

26. AMUHOYKCyCHas Kucjaota BCTynut B peakiutio ¢ a) CH30H 6) Na B) MgO r)
HCl

27. JIns aMAHOKHUCIIOT He XapaKTePHA PEeaKLUs

a) MoJMMeEpHU3aluu 0) MOJTUKOHACHCALIMH B) CO CIUPTAMMU T') C KUCIOTAMHU
28. Ilpu B3auMOAEMCTBUM aMUHOKHUCIIOT MEKIY COO0H MOryT 00pa3oBaThCs
a) TUIENTUbI O) TPUIIENTHU IBI B) MPOCTHIE F(DUPHI I') HOTUTENTUIBI

29. /Ins monmy4YeHns: aMUHOKHCIIOT HeJIb3sl UCIIOJIb30BaTh PEAKIIUI

a) TuLIposin3a 0eIKoB 0) B3aUMOJIEHCTBUS TaJIOTEHOMTPOU3BOIHBIX KapOOHOBBIX
KHUCIIOT C aMMHAaKOM

B) OMOTEXHOJIOTMUECKHI METO/ T') B3aUMOJIEUCTBIE KAPOOHOBBIX KUCIIOT C
aMMHaKOM

30. AMMHOKHUCIIOTBI HE UCTIOJIb3YIOTCS

a) B MeauuuHe 0) 11l MPOU3BOJICTBA KpacuTese B) JJIsl CHHTE3a OCJIKOB T') B
CEJIbCKOM XO3SIMCTBE.

OTBETBI.

Ne Bompoca Bapuanr 1 Bapuanr 2




2 B a

3 0 a

4 r B

5 0 B

6 3514 5124

7 0 0

8 a a

9 a a
10 0 a
11 0 0
12 r a,0,r
13 B r
14 0 0
15 r 0
16 B a
17 a a
18 0 r
19 r r
20 B B
21 B B
22 a,B B,I
23 a a
24 a B
25 B B
26 o a,0,B,T
27 0,B,T a
28 a,0,r a, o,r
29 a,0,B r
30 0 0
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