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Hzc:CH—CéH + 2CU(OH) ;— HZC:CH—C<OH +Cu0 + 2H,0

O O
H,C—=CH— 04 +NaOH —H,C=CH— C/ + 0

O—Na

’

/\\ /\\
o}
[ I
Na Na
1.4.
o)
H,C—CH—CZ
P H
OH OH

360356-2,3-00mMdg035

©335¢0gds 2.
35005360l BLBsMoms s bosBM0Tol 30MHMILoEom IMZsdbogdm sbeErswgdow b3oggbd(Il)-ol
3oOmdLbob.
CuSO, + 2NaOH - Cu(OH), { +Na,S0,
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C 6030096905 855359, 500@™MA 030 o 500M356960 0bOIsGHMM0m. B 60300090905 5¢0©9300005 ©s ol
L3ogbd(II)-ob 30MHMILOEMB SgMOLRIMO-Fomgwo Fgx9M0wMdOL Bogrgdol Ho®dmddbs dgmdaros.
)
) ~
z H,C—CZ _ +Cu,0+ 2H,0
2Cu(OH), —> 2 2
HC—C " n(OH), 3 “OH

D Bogmogtgds 36535¢5@™d0sbo b3oMEH0s ©s ol bdowgbd (II)-ob 30EMmMJloE™ML FbmemE 3593535
@NOHXR0 FgMolL blBsOL [omdmgdbol. E 603000960905 GmymO3 9e0©9g30©u®, obg dMmogsws@mdosbo
L30OEHOL  M30LgdsL  53wgbl. A BogmogMgds 30, M3 0boIsGHMGBY o Mg Ldowgbd (II)-ob
3006HMJBoEM 56 MOHPOgHNJIgEIoUL.

©335¢0gds 3.
3.1.
(0] 0]
2[0] z 2[0] 7
[O] " HC +H,0 — 3 HC +H,0
CH; — CH;-0H  CM Ny 2 CHa Non 2

3.2. I6godiosdo -4 — -2, Il égodgosdo -4 — 0, III Ggodiosdo -4 — + 2.
3.3. bo@®00L 30MHMILOEMMLb Mgod30sdo 8930 Fbmemo F056339c0503s.
HCOOH + NaOH — HCOONa + H,0; n(HCOOH)=n(NaOH)=0.1 - 40 - 10*= 4 - 103 9mo. bagm 1 ¢ blbs®do

096905 0.4 9o F0563390005539.
3.4. 3963bol MmJLoob 58053296 blibs®msb Hgod30580 8935 MMM 3 F056F300 5535, 0bg Fgmaboeo. sbvw,
n(Ag)=%=0.184 9dmeo. 100 dew bliboto 890353L 0.04 e 3056339085350, dslig oobatrxgds 0.08 dmeno

39603b@o. bmwm se©q300b gs6230L5L 2sdmygmaowo 3gMaEbao 0dbgds: 0.184-0.08=0.104 dmero.

n(HCOOH)="22-222%_ 0,026 deaqmo. beaoen 1 @0 bbs&@o ogbgds 0.26 deaeno.
3.5. n(CHs)=—= 0.8 8cw0. n(CH3OH)=0.8-0.26-0.4=0.14 8aoo.
©335¢0gds 4.

9.9
4.1 H30L 30101993 gd0L ool g830Mgds (9.9 ) yodmofiz0s fgwrol 3mbgblsEosd. n(H20) = P 0.55 dmevo.
X - 00 5036086m» BobAoMMEMHbAOL MomEgbmds. Y - 5BmEHOL. n(s®bgbowr soMms 55@330)=ﬂ=0.95

22.4

deago. 53 650930l Tobs 3o 0d6gds 50.9 - 9.9 = 41 9. 99350a0bM™ FobEHmegdoms Lol@gdo:
X+Y=0.95;

44X+28Y=41; bobGgdob sdmblboo dog0wgdm: X=0.9 dmeo; Y=0.05 dmwro.

4.2. n(H)=0.55-2=1.1 9mwo; n(C)=0.9 dmeno; n(N)=0.05-2=0.1 deagmo.

m(H)=1.1 3. m(C)=0.9-12= 10.8 g, m(N)=0.1-14=1.4 ¢ 59056 m(0)=18.1-1.1-10.8-1.4=y 564 0.3 dero.
C:H:N:0=0.9:1.1: 0.1: 0.3=9:11:1:3. BogMomols ZMHI s 0dbgds:  CoH11NO3

4.3. 4CoHuNOs+ 41 O2 = 36CO2+2N2+22H20

4.4
0O
Y Y 0
HN—CH—C + HZN—CHZ-C\ — HZN—CHz—ﬁ-—ITI—CHZ—C\ + H,0
OH OH O H o
—_—
3938nymo 33
©335¢09gds 5
H3C—C|3:CH—CH3 ?Ha ‘|3Ha CH, CH, CH,
CHg H;C—C—CH—CHj | H3C—C—CH;—CHjs ~|}é—Hc~:|» H307(|:—CH—(:H3 H3c:7t|:—cH—CH3
\ | | | \ |
OH OH OH CH; CHy ONa ONa Br Br
A B ¢ D " E F

71



bsIMBom MGG ol 3sbmbgdo:

bsdmsm gmGEgemo N1
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CH, HiC . (CH _ CHs N
cl:H CH, "CH, CH,CHj
3

2,2-00009000dwEs60
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H3C—C|)—HC—CH2—CH3 H3C-HC\ I'}C—C{'l
CHj CoH;g HsC, CHj
3-9000¢-2,2-0dgmno- ) )
3959350 2-0900d@obo 2,3-©0089000¢396¢)560
H4C—CH,~CH—CH, HsC—CH,~GH-CH, HyC—CH,—CH-CHj
3 H3C 215
2-09000¢dEobo 3-09000¢396¢&sbo 3-09000¢396¢560
CH3 HsC CH, C,oHs
/CHZ ~CH
H5C ‘(l)H "CH,4 H3C—CH2—9—CH3
CH, H3C CHj CoHs
2,3-0009000¢396@ 560 2,3-00009000@d@sbo 3-gomogn-3-09000396¢sbo
CH3  CH, C,Hs
Hsc—CH—CHz—(llH—CH3 H.GHO—HC-HC
HsC CH, CoHs C,Hs S Hé:CH:*
H
H3C C 3 2''5

2,3,4-360089000¢39630bo

3,5-©0009000¢373obo

3-900¢-2,4-c0dgmom3gdlsbo
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H,C—C—CH=CH,
CoHs
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CH
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C,Hs CH,
/ H,C—CH /
HyC—C=C—CH,-CH, \ HC=C
| CH, \
3-900-2-09000¢396¢)-2- 2-990m0m3mem3gbo
gbo sOodgbo (Bgmom3mm3gbo)
CHj
| —cH HyC—CH=C—CHj HyC—CH,~C=CH,
H3C—CH—(|3—C 2 CH, CH,
CHj
2,3-0008900dv9¢-1-9b0 2-0gmowdm@-2-96o 2-09m0wdw)E-1-gbo
CH CI;H?) CH CI:H?, T2
> -CH p C —
HiC” ™ SeH™ ok, HaC 2~c|;¢ “CH, HC=C—C—CHy
CHj CH; CHs
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HC=C—HC—CH,
CH,
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H,C=CH—C—CHy
CH,

CH
H,C
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CH, |
H;C—CH—OH | |
CH, CH;
360356-2-m¢o 2,2-00009000¢36M3565¢0 2-09000¢d9¢ob-2-mo
CH, C,Hs
H C—é—CH | /COOH
oo HiC( o CH. . CHa HyC-HC
CH, CH CH, \
| CH,CH;
COOH OH
3,3-00009000¢d) 35605535 3-9000¢396¢30b-2-mo 2-09000¢0) 39605535
@)
HO C,H COOH W\ _H
A / HaC c”
H3C—C-HC—CH,-CHj, H,C—C—CHj3 \ /
| \C H I-}C—HC\
CHs 218 HsC, CHj
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bs3dmom mGEgemo N4

1. sf9M9m 5G5MM 560 503009MJdGO06 MMABMol Bowgdol dobodMd memo Mgsdzos.

1) Al,C3; + 12H,0 — 3CH, T +4AI(0H); {; 2) CaC, + 2H,0 — C,H, T +Ca(OH),; 3) CO + 3H, 2 CH, + H,0
4)C+ 2H, » CH,

2. 99 JemEgmsbol dogdol dobodmad mmo 3bs.

1) C,H¢ + Cl, - C,H5Cl + HCI; 2) C;H, + HCl = C,H;Cl

3. 8950090690 99005606 3EsBols Jomgdols Mm3mglio gbHs. sHgMHgo M9odE0sms BHMEMdYdO.

1) 2CH, 5 C,H, + 3H,; 2) C;H, + Hy = CyHy; 3) C;H, + HCl - C,H;Cl; 4) 2C,H5Cl + Zn — C4H; 4 + ZnCl,
4. ©sh9MH g 0g9d30505 GHMErMdJd0 Lggdol dobg30m. 9EAObJm MEbmdo Bogmoghgds:

5) 905bmEo—X—1,2 - odwmmgomsbo.

1)C,HsOH ~222% ¢ H, + H,0; 2) C,H, + Cl, — CICH, — CH,Cl

0) 0FbME - 1Y — dm@obmen - 2

1) CHz — CH, — CH, — CH,0H LAt CH; — CH, — CH = CH, + H,0

2) CH; — CH, — CH = CH; + H,0 - CH; — CH, — CHOH — CH;3

3) gmobo — Z — gomosbo

1) CH, + Cl, » CH3Cl + HCI; 2) 2CH3Cl + 2Na - H3C — CH3 + 2NaCl

5. 05969 Hgogd30505 GHrMEMdgdo bdgdol dobgwz0m.

990960 — ¥()MITJ5b0— 99mbrMmEo — BMOIswg3oo — 39M3beo.

1) CH, + Br, — CH3Br + HBr; 2) CH3Br + NaOH(%o@bbB.) 2 CH;0H + NaBr

3) CH30H + [0] — HCOH + H,0; 4) HCOH + 2Ag,0(58053.) = CO, T +4Ag | +H,0

39 309990b 35MBOO — 539AH0Wgb0 — JMsboo — §mbmEo — gmobdsgegs.

1) CaC, + 2H,0 - C,H, T +Ca(OH),; 2) C,H, + H,0 - CH3CHO; 3) CH;COH + H, — C,H;0H

4) CHz — CH,0H + 2[0] - CH3 — COOH + H,0

6. ©s(9Mgo 39MEbEOL Lo®3oL Mgodcos BMMT>I30EOLs s 539HOEI300L Togowomnby. Mo
(5m©bMd0m 3963 250M0gMmas GMmO FMEo 5¢g3000L 19630l MoMMgME Ggdmbggzsdo?
1)HCOH + 2Ag,0(58003.) = CO, T +4Ag | +H,0 @58moymgs 4 dmero 3963baro

2)CH;z; — COH + Ag,0(58053.) = CH3 — COOH + 2Ag | +H,0 359m0g4mgs 2 dcmeo 396 3bero

7. 1998900l Jobg300 7500069 MJod30sMS BHMEMdYdO:

1. CH, » C,H, - C,H, —» C,H,Cl,

1) CH, 5 C,H, + 3H,; 2) C,H, + H, -» H,C = CH,; 3) H,C = CH, + Cl, — CIH,C — CH,Cl

tkat
1) HyC — CH; — HC = CH + 2H,
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Br

NH, NH,
5) ©/ +3Br, —» + 3HBr

Br Br

3. CaCO; — Ca0 - CaC, » C,H, —» C,H;Cl - C,H;0H
t t
1) CaCO; — Ca0 + CO, T; 2) Ca0 + 3C - CaC, + CO; 3) CaC, + 2H,0 - C,H, T +Ca(0H),
4) HC = CH + HCl - H,C = CH — C;
5) H,C = CH — Cl + KOH(ffgsewblsb. ) —» KCl + [H,C = CH — OH] - CH; — COH

4.
CoH
Al4C3—= CH, = C,H, = C,H, . i °
C,HsCl
1) Al,C; + 12H,0 — 3CH, 1 +4AI(OH), 1; 2) CH, — C,H, + 3H,; 3) C,H, + H, —» H,C = CH,
4)H,C = CH, + H, =5 H,C — CHy; 5) H,C = CH,, + HCl > HyC — CH,, — Cl
6) HyC — CHs + Cl, — H4C — CH, — Cl + HC

5.
C6H5C| —»CeHSOH > CGHSONa
C6H14 > C6H6
CgHsNO,, - CgH5NH,
t°, kat
1) H3C—CH,y—CH,—CH,-CH,—CH;  —— = +4H,

H,SO, NO2
2) + HNO, g + H,0
NO, NH,
3) ©/ + 6[H —> ©/ +2H,0

FeCl, c
4) +C + HCl
cl OH
5) ©/ + KOH —> ©/ +KCl
OH ONa
6) Ej ’ NaOH B @ ' H2O

6.
CgH120g % C,H5OH = CoHy = CoHy = CH3CHO —» CH3COOH -»(CH3CO0) ;Mg

QIQOO
_—

t,H,SO
1) CH,OH — (CHOH), — COH 2CH; — CH,OH + 2C0, 1; 2) CH; — CH,0H ——>5 H,C

= CHZ + H20
tkat HgS04
3)H,C = CH, — HC = CH + H,; 4) HC = CH + H,0 —— CH; — COH; 5) CH; — COH + [0]
- CH, — COOH
6) 2CH; — COOH + MgO — (CH5C00),Mg + H,0
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b8 om gGggemo N5
9399w 1gg99ddo 9903190 QoBMEMZGOWYO SEYOWIOO:

].. 2C2H5Cl + Zl‘l 4 CH3 - CH2 - CH2 - CH3 + chlz

2. C,H,COONa + NaOH — H,C — CH; + Na,CO;

! HyC HaC
2 HC-HC  +2Na —=  HC— CH-CH—CH,  +2NaCl
3‘ CHS

cl
I
N HyC—CH=CH-Cl —> AE?H_CHH’*
CH; "

5. OH

Br
NH, NH,
+3B, — = + 3HBr
6. Br Br
HiC—C==CH + H;0 —— HsC—C—CHs
7. o
0
// ,0
H,C—C + H3C—CH,-OH — 5  H.C—C? + H,0
\ 3 ~0—C,H
8. OH 2s
9. 2CH,COOH + Mg(OH), - (CH5C00),Mg + 2H,0
10. Cl
Cl
Cl Cl
cl cl

11.

NO,

+ B6[H —> ©/ +2H,0
12.

HyC—CH,-CHy—CH,~CH,—CH,-CHy —> © +4H,
13.
/
CHj
+ 3[0] — > © + H20

14.
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10.
11.

12.
13.

390myg9b9gd o oG HsGHM®o:

www.britannica.com

https://www.jstor.org/

www.chemistry.ge

The TKT Teaching Knowledge Test Course (CLIL Module) — Kay Bentley; Published in collaboration
with Cambridge ESOL. 2018;

2968530000690 9o 9935L900, ©0g9MH963009dvo Logemgdo (Lobgeddegsbgwm
3oL5309dgdOLIMZ0L) - BoM0sbs brybdoyodzowo, bsts doggmo; 2018

Brame, C., (2016). Active learning. Vanderbilt University Center for Teaching. Retrieved [todaysdate]
from https://cft.vanderbilt.edu/active-learning/.

Loboeobm  Jodow®mo  9dudgModgb@gdo, bsfowo 2 - @bwgodgzowo, 6. 35653739, 3.
339653b9gE00s, 5.053d0830¢0, 9.00dmdg0wo0, B.Lsb0godg, 0. sMHOMWO, 3. 393009Esd30¢00, o.
b)E035830@0, b. Hggdgwsdzowo, 3. grBbos

Differentiation of Teaching and Learning: The Teachers' Perspective — November 2016

The laboratory in chemistry education: Thirty years of experience with developments,
implementation, and research; - Avi Hofstein; 2016

Steve Owen ,,Chemistry” Cambridge University Press, 2014

Steven S.Zumdahl, Susan A. Zumdahl “chemistry” 2018

Rick Armstrong, Jenny Sharwood, Kevin Gaylor.”Chemistry” NELSON CENGAGE Learning, 2015
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