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1.ITacnopt kommiiekTa ®OC

®onn oueHouHblx cpeActB (POC) mpeaHazHayeH i1 KOHTPOJSI U OLIEHKHU
00pa3oBaTeNbHbIX JOCTHKEHUI oOyJaromuxcs, OCBOMBIIIHX porpamMmmy
00111e00pa30BaTeIbHON AUCIUILTUHBI XUMHUSL.

®OC BkIOYaeT KOHTPOJbHO-u3MeputenbHbie (KMM), npenHazHaueHHbIE s
OLICHKH PE3yJIbTaTOB TEKYIIETO KOHTPOJIA 10 pa3jieiaM U TeMaM, OLIEHOYHBIE MaTepHUaIbl
JUISL TIPOBEJICHHS MPOMEXKYTOUHOM arrtectaniuu B ¢dopme sk3ameHa (ykazaTb (Gopmy
IPOMEKYTOUHOM aTTecTaiuu 3a4eT/auddepeHnpoBaHHbIN 3a4eT/9K3aMEH ).

Texyuii KOHTPOJIb YCIIEBAEMOCTH M MTPOMEKYTOUHAs aTTecTalusl 00ecreunBaroT
OMEepaTUBHOE YyIpaBieHHUE OOpa30BATEIbHON JCSATENBHOCTHIO OOydYaroumxcs, ee
KOPPEKTUPOBKY M  BBIABISIIOT CTENEHb COOTBETCTBUS KayecTBa 0Opa3OBaHMS
oOydaromuxcst TpeboBaHUsIM (eepaJbHOrO0 TOCYJApCTBEHHOIO 00pa30BaTEIbHOTO
CTaHAapTa.

B pesynbraTte ocBoenuss OJ] oOyuaromuiicst goibkeH osmnaners JIP, MP, T1PO
(ProcC CO0); OK, IIK, ITPy (®I'OC CIIO):

orOoC COO
Kon pesyabTata | HaumeHoBaHuUe pe3ysbTaTa
JImyHOCTHBIE Pe3yIbTaThI
JIP 01 YYBCTBO I'OpAOCTHU U YBAXKCHUA K HCTOPUHN U NOCTHIKCHUSAM OTEYECTBEHHOM
XUMHYECKOM HAyKH,; XUMHNYCCKU rpaMOTHOC IIOBEACHUC B

npopeCcCUOHATILHON  JIEATEBHOCTH W B OBITY Hpu OOpalieHuu ¢
XMMHYECKHMHU BELIECTBAMH, MaT€pHaIaMU U MPOLIECCAMHU.
JIP 02 TOTOBHOCTb K MPOJIOJKEHUIO 00pa30BaHus U MOBBIIEHUS KBaTU(pUKaALUU
B M30paHHOM TPO(PECCHOHANBHON JAEATENBHOCTH U  OOBEKTUBHOE
OCO3HAaHUE POJIM XMMHUYECKUX KOMIIETEHLIUI B 3TOM.
JIP 03 YMEHHE UCII0JIb30BATh JOCTHKEHHSI COBPEMEHHON XUMUYECKOW HAyKU U
XMMHUYECKHX TEXHOJIOIUH IS MOBBIIECHUS COOCTBEHHOTO
MHTEJJIEKTYyaJIbHOTO Pa3BUTHSI B BHIOpaHHOM NpodeccroHalbHON
JESITEIBHOCTH.
MeranpeameTHbIe Pe3yJIbTaThl

MP 01 HCIIOJIb30BAaHNE PpAa3JIMYHBIX BHJIOB I103HABATEIBHOW JESITEIBHOCTH U
OCHOBHBIX  MHTEIJIEKTYyaJlbHBIX  omepanuil  (IOCTAaHOBKM  3a/auyH,
(dbopMyIMpoOBaHUs TUIIOTE3, aHAJIU3a M CUHTE3a, CpaBHEHUs, 00001IeHNs,
CUCTEMAaTH3alluM, BBISBICHUS] MPUYMHHO-CIECTBEHHBIX CBS3EH, MOMCKA
aHaJIoroB, (OPMYJIMPOBAHUS BBIBOJIOB) JJIsi PEIICHUS IOCTaBICHHON
3aJlayd, NPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUA (HaOIIOAEHUS,
HAYYHOI'O SKCIEPUMEHTA) JUIsl U3yUeHHs Pa3IMYHbIX CTOPOH XMMHUYECKHX
O0OBEKTOB M TPOILIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOJINMOCTb
CTAJIKUBAThCsI B poeccHOHANIbHOU cdepe.
MP 02 WCIIOJIb30BAaHUE PA3IMYHBIX HMCTOYHHMKOB ISl TOJYYEHHS] XUMHUYECKOU
uHpOpMallUY, yYMEHHUE OLEHUTh €€ JIOCTOBEPHOCTh Ul JIOCTHIKEHUS
XOpOIIHNX PE3YIHTATOB B MpOohecCHOHATBHOU cdepe;

HpeIIMeTHI)Ie PE3YyIbTATHI 06a3oBoro YPOBHA

I1P601 c(hOpMHUPOBAHHOCTh TPEJACTABICHUNH O MECTE XHMHH B COBPEMEHHOM
HAayYHOW KapTUHE MHpA; TMOHHMaHUE POJIM XUMHUU B (OPMUPOBAHUU
Kpyrozopa u (DyHKIIMOHAJILHOW TPAMOTHOCTH YeJIOBEKa ISl peIeHUs
MPAaKTUYECKUX 3a]1a4;




I1P602

BJIAJICHUE OCHOBOIIOJIATAIOIIMMHA XUMHUYECKUMHU IOHATUSAMHU, TEOPUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHUE XMMHYECKON
TEPMUHOJIOTMEN U CUMBOJIMKOM;

I1P603

BJIQJICHHE OCHOBHBIMH METO/IaMU HAYYHOT'O TTIO3HAHUS, HCTIOIb3yEMBIMU B
XUMHUH: HaOMIOJCHUEM, ONMUCAaHHEM, H3MEPECHUEM, OJKCIEPHUMEHTOM;
yMeHHue o0pabaTbIiBaTh, OOBSICHATH PE3yJbTaThl IPOBEICHHBIX OMBITOB U
JIeNaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTH METOJbI
MO3HAHUS IPU PEIICHUH NMPAKTHYECKUX 3a/1aY;

I1P604

cOpPMUPOBAHHOCTh YMEHHUSI JIaBaThb KOJUYECTBEHHBIC OIICHKH U
IIPOU3BOJIUThH PACUYETHI 0 XUMUUYECKUM (HOPMYJIaM U YPaBHEHUSIM;

I1P605

BJIAACHUC TIpaBUJIaMHU TCXHUKU 0e30IMacHOCTH Ipru HCHOJb30BAHUHN
XHUMHUYCCKUX BCUICCTB,

I1P606

c(hOpMUPOBAHHOCTH COOCTBEHHOM IMO3UIIMH MO OTHOIICHUIO K XUMHUYECKOM
uH(dOpMaLIKHY, TOTYyYaeMOU U3 Pa3HbIX HICTOYHHUKOB.

ITpenMeTHBIE pe3yIbTaTHl Ha YIITyOIEHHOM ypOBHE

[1Py 1

Cc(OPMHUPOBAHHOCTh TPEJICTABICHUA O HEOOXOAMMOCTH JI0Ka3aTeJbCTB
Ip1 000CHOBAaHUM XUMHUUECKHUX YTBEPIKICHUI;

[1Py 2

c(OPMHUPOBAHHOCTh MOHATUIHOIO amnmapara IO OCHOBHBIM pa3zeiam
Kypca XMMHH; 3HAHUH OCHOBHBIX AJIEMEHTOB, (OPMYT M yMEHHUS HX
IPUMEHSATh; YMEHUS HaXOJIUTh HECTaHJApTHBIE CIIOCOOBI pellIeHus 3a/1ay;

[Py 3

C(OPMHPOBAHHOCTE YMEHUH MOJENUpPOBaTh peajibHble CHUTYyallUH,
HCCIEA0BATh IIOCTPOCHHBIE MOJEIN, WHTEPIPETUPOBATh IOJYyYECHHBIN
pe3yibTaT;

[1Py 4

c(hOPMHUPOBAHHOCTh  TPEJACTABICHHA 00  OCHOBHBIX  IOHATHAX
XMMHYECKOTO aHaJIM3a M UX CBOWCTBAX, BJIAJCHUE YMEHUEM
XapakTepHu30BaTh IOBEACHUE DJIEMEHTOB, HCIOJIb30BAHUE IOJYYEHHBIX
3HAHUM U ONUCAHUS U aHAJIN3a PEATIbHbBIX 3aBUCUMOCTEM.

IIpy5

TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSTENbHOM MH(OpMAIMOHHO
MO3HABATEIbHON  JIEATENbHOCTH, BJIAJCHWE HaBBIKAMM  IOJyYEHUS
Heo0X0oMMOW MHGpOpMaLUK, YMEHHE OpPHEHTHUPOBATbCS B PA3IUYHBIX
HCTOYHUKAX MHQOpPMAIMK, KPUTUUYECKH OLEHUBATh U MHTEPIPETUPOBAThH
MH(pOpPMALKIO, TOTYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB.

[Ipy6

BJIaJICHUE HABBIKAMM I103HABATEIBHOM, Y4EOHO-MCCIEIOBATENLCKOU U
MPOEKTHOM  JEeATeNbHOCTH,  HaBBIKAMU  paspelieHds  Mpodiem;
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY TIOMCKY METOJ0B
pelieHusl MNpPaKTUYECKUX 3a/ay, INPUMEHEHHMIO pa3JIMYHbIX METOJI0B
MMO3HAHMUS.

IIpy7

OCBOCHHEC W HCIOJIB30BAHUC C€CTCCTBCHHO-HAYUYHBIX, B YaCTHOCTHU
XUMHUYCCKUC, 3HAHUA TJI an/I06peTeHm[ HOBBIX 3HaHI/II\/'I, JUIA 0OBACHEHHS
CCTCCTBCHHOHAYYHBIX SIBIICHUH U (I)OpMyJII/II)OBaHI/I}I BBIBOOB.

oroc cno

Koa koMmmereHImun

HaumenoBanue pesyjabraTa

O01IMe KOMIETEHIIUN




OK 01. Bribupars cnocoObl pemieHus 3a1ad mpoecCUOHATbHON AEATeIbHOCTH
MIPUMEHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPECTBA IOMCKA, aHATIN3A U UHTEPIIPETALUN
uHpopManud 1 MHGOOPMALMOHHBIE TEXHOJOTUU JUIsl BBHIIIOJHEHUS 3a/1a4
npodecCHOHALHOM IeATENBHOCTH

OK 04. D¢ deKkTHBHO B3aMMOICHCTBOBATh U pa00TaTh B KOJJICKTUBE M KOMaH/IE

OK 07. CopeiicTBOBaTh COXPaHEHHUIO OKPYKAIOIICH CPEJIbI, PECYPCOCOCPEKEHHUIO,

MPUMEHSTh 3HaHWUSI 00 M3MEHEHMM KIIMMaTa, MPUHIMIBI OepeXIMBOTrO
MIPOU3BOJICTBA, dPPEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAITUSIX

2. O1eHKa 0CBOCHUSA TUCIHUIIINHBI

KOHTpOJII) N OIICHKa OCBOCHHA NJUCHMUIIIIMHEI II0 TCMaM (paB,HeJIaM)

dopmupyemMble
KOMIIeTCHIIUH

H pe3yjabTaThbl

HaumenoBaHue pasjaesia (TemMmbl)

®opma TeKylIero
KOHTPOJIA B
MPOMEKYTOYHOM

aTTeCTallun

Pa3nes 1. OcHOBBI CTpOEHUSI BeliecTBa

JIPO1 Tema 1.1 CtpoeHue aTOMOB XUMHUUYECKHUX 1. Tect «CTpoenue

JIPO2 3JIEMEHTOB U MPUPOJA XUMUYECKON CBA3U aTOMOB XUMHUYECKUX

OK 01 3JIEMEHTOB U MPUPOIA
XUMHYECKOHN CBSI3HU».
2. 3ajaym Ha COCTaBIIEHUE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX
COEeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.11.).

OK 01 Tema 1.2 [lepuoanyeckuii 3akoH 1 Tabauua | [IpakTuko-

OK 02 J.W. Menneneena OpUEHTUPOBAHHbBIE

MPO1 TEOPETUUECKHE 3a/laHus
Ha XapaKTepHu3aIuio

MPO02

XUMHYECKHUX DJIEMCHTOB:
«Meramnueckue /
HEMETaJUIMYSCKHUE
CBOICTBA,
3JEKTPOOTPULIATENBHOCTD
U CPOJICTBO K DJIEKTPOHY
XAMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHEM
U TIOJIOKCHHEM B
IIEPUOAUYECKON CUCTEME




XUMHWYCCKHUX DJIECMECHTOB
.. MenneneeBay.

Pa3nen 2. XuMu4yeckue peakuuu

OK 01
MPO1
MPO02

[Ipyl

Tema 2.1 Tunbl XMMUYECKUX pEAKIIM

1. 3amauu Ha cocTaBICHUE
YpaBHEHUH peaKIuil:

— COCJIMHEHHS,
3aMEeIICHUS, PA3JIOKEHUS,
oOMeHa U peakiuii ¢
y4aCTHEM KOMIUIEKCHBIX
coeMHEHU! (Ha mpuMepe
TUIPOKCOKOMITIIEKCOB
QATIOMHUHUS U LIUHKA);

— OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX
peaKuuii
HCIIOJIb30BAaHUEM METO/Ia
3JIEKTPOHHOTO OanaHca;

— C y4acTUeM
KOMIUTIEKCHBIX
coeuHEeHU (Ha mpuMepe
TUIPOKCOKOMITIIEKCOB
[UHKAa U aJIFOMHHUS).

2. 3amayd Ha pacyer

KOJIMYECTBEHHBIX
XapaKTEPUCTUK TPOTYKTA
peakuuu COCIMHCHHS;
MAacCOBOM MM OOBEMHOM
JIOJIM  BBIXOJIa TIPOJYKTa
peakIMu COCIUHEHHS OT
TEOPETHUYECKHU
BO3MOJKHOI'0; OOBEMHBIX
OTHOIIICHUHN ra3os;
KOJINYECTBEHHBIX
XapaKTEPUCTUK MCXOTHBIX
BEIIECTB M  IPOJIYKTOB
peakiuu; Macchl (00BeM,
KOJMYECTBO  BEIIECTBA)
MPOAYKTa PEAKIMH, €CIu

OJHO M3 BCUICCTB JaHO B




BHJIC pacTBopa C
ONPEACIEHHON MacCOBOU
noJnen PacTBOPEHHOTO

BE€HOICCTBA.

OK 01
MPO02
IIpy3

2.2 DNeKTpOIUTHYECKas JUCCOIUAINS U

WOHHBIA 00OMEH

1. 3amanus Ha
COCTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX
peakui ¢ yyacTueM
OKCHJIOB, KHCIIOT,
OCHOBaHHUH U COJICH,
MOHHBIX PEaKIHi
THUAPOJIN3a COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCIIOTHOCTH CPEJIbI.

2. JIaboparopnas padota
«Peakuuu ruiponnsza.

Pazgen 3. Crtpoenme Hu CcBoiicTBa

HCOPIraHn4eCKuX BCHICCTB

OK 01

JIPO3
MPO1
MPO02
IIpy5

3.1 Knaccudpukamusi, HOMEHKIATypa H

CTPOCHHME HEOPTAHMUECKUX BEIECTB

1. Tect «Homenknarypa u
Ha3BaHUE
HEOPraHUYECKUX BEILECTB
UCXOSI U3 UX
XMUMHUYECKOH (pOpPMYIIbI
WJIM COCTaBIICHUE
XMUMHUYECKOH (POpPMYIIbI
HCXOJS U3 Ha3BaHUs
BELIEeCTBa 110
MEKyHApOAHOWU HIIN
TPUBHAIIBHON
HOMEHKJIaType».

2. 3ajaum Ha pacuer
MaccOBOH 01 (Macchl)
XMMHYECKOI0 2JIEMEHTA
(coennHeHMs1) B MOJIEKYJIE
(cmecn).

3. IIpakTryeckue 3aqaHus
0 KJaccupuKaIu,
HOMEHKJIaType U
XUMHYECKUM (popmymam
HEOpPraHMYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTuueckue 3a1aHus
Ha oTpesieNieHue




XUMHUYECKON aKTHUBHOCTH
BEIIIECTB B 3aBUCUMOCTH
BHUJIa XUMUYECKOU CBSI3U U
THUIIA KPUCTAIUIMYECKOMN
pELIETKH.

OK 01
OK 02

MPO02

3.2 DU3UKO-XUMUYECKUE

HCOPTraHUYCCKUX BCUICCTB

CBOMCTBA

1. Tect «OcoGeHHOCTH
XMMHYECKHX CBOMCTB
OKCHJIOB, KUCTIOT,
OCHOBaHUH, aM()OTEPHBIX
TUAPOKCHUIOB U COJIEW».
2. 3ananus Ha
COCTABJICHUE YPaBHEHUU
XUMHYECKHUX PeaKIHii ¢
y4acTHUEM MPOCTHIX U
CIIOKHBIX
HEOPraHUYECKUX
BEIIIECTB: OKCHUJIOB
METaJJIOB, HEMETAJUIOB U
aM(}OTEpHBIX JIIEMEHTOB;
HEOPTaHWYECKUX KHUCIIOT,
OCHOBaHWH U
aM(dOTEepHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEPHUIYIOMIUX UX
CBOMCTBA U CITOCOOBI
MOy YEHUSI.

3. IIpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHus
Ha CBOMCTBA U MOJIyYeHUE
HEOPTraHUYECKUX
BELIECTB.

4. Jlaboparopnas padoTa
«CBolicTBa METAJIJIOB U
HEMETAJIIOBY.

OK 01
OK 02

[Ipy6

33 [IpouzBoacTBo

HCOPTaHNYCCKUX

BCIICCTB. 3HadeHuEe U INPpUMCHCHUC B 6LITy n

Ha IIPpOU3BOJCTBEC

IIpakTuko-
OPUEHTUPOBAHHBIE
3a/1aHMs 110 COCTaBJICHUIO
XUMUYECKUX PEAKLUN C
y4aCTHEM
HEOPTraHUYECKUX
BEILIECTB, UCIIOIb3YEMBIX
JUISL UX UIEHTU(UKALNN U
MIPOMBILIJIEHHBIX




CIOCOOOB MOTyYCHHS.

Paznen 4. Crpoenne

OpPraHn4eCKMuX BeIIECCTB

M CBOMCTBa

OK 01

JIPO3
ITpy 4

4.1 Knaccudukanus,

CTPOCHHUC

HOMEHKJIaTypa OPraHUYECKUX BEILECTB

u

1. 3amanus Ha
COCTaBJICHUE Ha3BAHUI
OpraHUYECKUX
COCIMHEHMUI 110
TPUBUAJILHON WIH
MEXKIYHAPOIHOM
CUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3amagus Ha
COCTAaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopMyJI
OpPraHUYECKUX BEIIECTB
OTJIETTbHBIX KJIACCOB.

3. 3agaun Ha
onpeeIeHue
npocTeiimei GopMyIibl
OpPraHUYECKON MOJIEKYJIbI,
UCXO/IS U3 DJIEMEHTHOTO
cocrana (B %).

OK 01 OK 02

4.2 CBoiiCcTBa OpraHUYECKUX COCTUHEHHI

1. 3ananus Ha
COCTABJICHUE YPaBHECHUU
XUMHUYECKUX PEAKIUHN C
Y4aCTHEM OPTaHMYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa M CTPOEHHUA.

2. 3anaHus Ha
COCTABJICHUE YPaBHECHHUU
XUMHYECKHUX PEAKIUH,
HJUTFOCTPUPYIOIIHAX
XUMHUYECKHUE CBOWCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
peaKunii U TeHETUYECKOU
CBSI3U OPTraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacuetHsble 3a1a4un Mo
YPaBHEHUSIM PEAKIUM C
y4aCTHUEM OPraHUYECKUX
BEILECTB.

4. JTaboparopHas paboTa
«ITomydenue sTuneHa u




HU3y4YEHUE Er0 CBOMCTBY.

OK 01 OK 02

JIPO1
JIPO2
JIPO3

[Ipyl

4.3 Opranunueckue BeIlleCTBA B
KHU3HEICATSIIEHOCTH YeJI0BeKa.
IIpou3BOACTBO U MPUMEHEHHNE OPraHUYECKUX
BEIIECTB B MPOMBINUICHHOCTH

IIpakTuko-
OpPUEHTUPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XMMHMYECKHUX PEAKIHUN C
y4acTHUEM OPTaHUYECKUX
BELIECCTB, NCIIOJIb3YEMBIX
VIS X UACHTU(DHUKAINY B
OBITY U
IIPOMBIIIJIEHHOCTH.

Pasznen 5. Kunernueckue )7

TEPMOAUHAMUYECCKHUE 3aKOHOMEPHOCTH

NPOTEKAHUSI XUMHYECKUX pPeaKkiuii

OK 01 OK 02

JIPO1
JIPO2
JIPO3
[Ipy2

5.1 Kunernueckue 3aKOHOMEPHOCTH

MMPOTCKAHUA XUMHUYCCKUX peaKquI

1. JJaboparopHnast pabota
Ha BBIOOP:

— «Ornpenenenue
3aBHUCHMOCTH CKOPOCTHU
peaxIuu ot
KOHIICHTpAIIUU
pearupyromux BeIecTB;
— «Ornpenenenue
3aBUCHUMOCTH CKOPOCTHU
peaxkuuu ot
TEMIEPATYPBI».

2. IIpakTuko-
OpPUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHuUs
Ha aHayu3 (PakTOpOB,
BIIUSIIOLIUX HA U3MEHEHHE
CKOpPOCTH XUMHUYECKOU
peaxkuuu.

OK 01 OK 02

JIPO1
JIP02

5.2 TepmoauHamMuyeckne 3aKOHOMEPHOCTH

MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ.

PaBHOBECHE XMMHUUECKUX pEAKIIUI

1. 3amaun Ha pacueTsl
TETIOBBIX AP (PEKTOB
XMUMHUYECKHUX peakiuil u
oTpeieIeHue TUIa
peakiu (1o TEerI0BOMY
s dexTy: 3K30- 1
SHJOTEPMUUYECKHE).

2. IIpakTuko-
OpPHEHTHUPOBAHHBIC
3aJJaHMs Ha IPUMEHEHUE
npuHiuna Jle [larense
JUIs1 HAXOXKACHUS
HaIpaBJICHUs CMELCHUS




PaBHOBECHS] XUMUUYECKOU
peaKIMy ¥ aHaJIN3
(akTOpOB, BIMAIONIUX HA
CMEIICHUE XUMUYECKOTO
paBHOBECHSL.

3. JlJabopaTtopHas pabota
«W3yueHne BIUSHUS
pa3uUHBIX (PaKTOPOB HA
CMEIICHUE XUMUYECKOTO
paBHOBECHS.

Pasnen 6. lucnepcHble cucTemMbl

OK 01 OK 02 6.1lucnepcaple cucteMbl W ¢akTtopsl ux | 1. 3amaunm Ha
yYCTOHYMBOCTH IPUTOTOBIICHHE
pPacTBOPOB.
2. [IpakTuko-
OpUEHTUPOBAHHbBIE
pacueTHbI€ 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIONIb3yeMbIE B OBITOBOM
U TIPOM3BOICTBEHHOI
JeSITeIbHOCTH YEJIOBEKa.
OK 01 6.2 HWccnenoBanue cBoMcCTB aucnepcHbx | Jlaboparophas paboTta (Ha
MPO02 cucreM BbI6OP):
— IIpurorosieHue
pPacTBOpOB;
— HccenenoBanue
JUCIIEPCHBIX CHCTEM.
Pasnen 7. KadecTBeHHbIe peaknuu
o0HapyKeHHs OPraHuYecKux "
HEOPraHu4eCKUX BellecTB
OK 01 7.1 OO6HapyxeHue Heoprannueckux | 1. JlJabopatopnas padora

KaTHOHOB U aHHOHOB

(Ha BBIOOD):

— AHanuTHYeCKue
peakiuu KaTHoHOB [-V|
TpYIIL,

— AHUIUTHYECKHE
peakIy aHUOHOB.

2. [TpakTryeckue 3aaHus
Ha COCTAaBJICHUE
YPaBHEHUU peakLun
oOHapy’KeHHs] KATHOHOB
|-VI rpynn u aHMoHOB, B
T.4. B MOJIEKYJISIPHOU U
HOHHOH (opMax.




OK 01

JIPO1
JIP02

7.200HapyKeHHUE OpPTaHMYECKUX BEIIECTB
OTJICTBHBIX KJIACCOB C HCIOJIb30BaHUEM

Ka4y€CTBCHHBIX peaKHI/Iﬁ

1. JTaboparopHas pabota
(ua BBIOOD):

— KauecTBeHHbIE peakuu
Ha OTJEJIbHbIE KJIacChl
OpPraHMYECKUX BEILECTB;
— KauecTBeHHbIN aHaIU3
OpPraHUYECKUX
COCTUHEHUH I10
(YHKITMOHATTEHBIM
TPYyIIIaM.

2. IlpakTyeckue 3a1aHus
Ha COCTaBJICHUE
KayeCTBEHHBIX peaklui
oOHapyKEHUS
OpPraHUYECKUX
COCTUHEHUN.

Pazpnen 8.
Xumusi B OBITY M HNPOM3BOJACTBEHHOM

ACATCJIbHOCTH Y€/JI0BCKA

OK 01 OK 02 OK 04
OK 07 JIPO1
JIP02 JIPO3

8.1 XuMus B OBITY U IPOU3BOJICTBEHHON
JEATENLHOCTH YEJIOBEKA

Keiic (c yuerom Oyayuieit
npogeccuoHaIbHON
JESITEIIBHOCTH)
Bo3MmoxHbBIE TEMBI
KEMCOB:

1. Ilorennenue kmumarta u
BBICBOOOKIEHHE Ta30BBIX
THJIPATOB CO JIHA OKEaHa.
2. bynymue marepuanbl
JUIs aBUa-, MalllMHO- U
npuOOPOCTPOCHUS.

3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENEHBIX
MperapaTosB.

Paznen 9. UcciaenoBanne 1 XUMHYECKH
aHaJIn3 00beKTOB Onocdepbl

OK 01
JIPO1
JIP02
JIPO3

9.1 OcHOBBI 1a00PATOPHON MPAKTUKH B
pohecCuOHANBHBIX JIa00PaTOPHIX

1. JJaboparopHnast pabota
«OcHOBBI TabOpaTOpHOH
MIPAKTHKN.

2. Tunossle pacyeTsl MO
TEMAaTUKE SKCIIEPUMEHTA.
3. 3agauu Ha BHIYUCIICHHE
CPEIHETO 3HAYCHHUSI
AKCIEPUMEHTAIbHBIX




TAHHBIX, TOTPEIIHOCTH.
4. IlpencraBnenue
pe3yIbTaToB
IKCIIEPUMEHTA B
pasnuuHoit hopme
(Tabnuna, rpaduk, oTyer,
JIOKJIaJI, TIPE3CHTAIINS).

OK 01 OK 02 OK 07

9.2XuMuueckuil anaus npood BOJIbI

1. Tect «CBolicTBa u
COCTaB BOJBIY.

2. 3amanne « XUMUYIECKUI
COCTaB BOJIbI, TUII BOJBI U
CIOCOOBI €€ TPUMEHEHHSD»
(c ucrmonp3oBaHUEM
HOpPMAaTHUBHBIX
JIOKYMEHTOB).

3. IlpakTuko-
OpPHEHTHUPOBAHHBIC
TEOPETUUECKHE 3a/laHus
Ha COCTaB BOJIbI U
CIOCOOBI BBIPAXKEHUSI
KOHIIEHTpalUi 1
nepecyeT KOHLEHTPaun
(c ucrmonp3oBaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas padoTa
Ha BBIOOP:

— OuucTKa BOJBI OT
3arpsA3HEHUN;

— Omnpenenenune pH Boabl
U €€ KUCJIIOTHOCTH;

— Onpenenenue
KECTKOCTH BOJIbI U
CIIOCOOBI €€

OK 01 OK 02 OK 07
JIPO1
JIP02
JIPO3

9.3XuMuueckuii KOHTPOJIb KauecTBa
MPOJYKTOB MUTAHUS

1. Tect «Opranuueckue u
HEOpPTaHUYECKHe
BEIIIECTBA, BXOJIAIINE B
COCTaB MPOJYKTOB
MUTAHUS.

2. IIpakTuko-
OpPUEHTHUPOBAHHBIC
3a/1aHMs IO KYJIMHAPHOMN
TEMAaTHKe.

3. JlJabopaTtopHnas pabota
(Ha BBIOOD):




— OOHapy’keHHe HUTPATOB
B MIPOYKTaX MUTAHHUS,

— HccenenoBanue
MIPOYKTOB MUTAHUS Ha
HAJIUYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO,
HorypT) Ha HajIu4ue
YTJIEBOJIOB (Kpaxmall,
IJII0KO3a, caxaposa).

OK 01 OK 02 OK 07

9.4 Xumuueckuil ananus mpoo MoYBkI

1. Tect mo TeMe
«XUMHYECKUM COCTaB
HEOPraHUYECKHUX U
OpPraHUYECKUX
yA00OpeHuin».

2. 3amanne «B3auMoCBI3b
COCTaBa MOYBEI, TUII
II0YBBI U €€ HA3HAUCHHU.
3. JlJabopaTtopHas pabota
(1a BBIOOD):

— ObHapyxeHue
HEOPraHUYECKUX
npuMeceit B mpobax
IIOYBBI;

— Onpenenenue pH
BOJHOU

BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTHU U

IIEJIOYHOCTH.
OK 01 OK 02 OK 04 | 9.5 UccnenoBanue 00beKTOB OMOChEphI Yy4eOHo-
OK 07 HCCIIEe1I0BATENbCKUI
JIPO1, MPOEKT B 00JacTH
JIP02 UCCIIEJIOBaHUS 0ObEKTOB

ouocdepsl.

Bo3MoxHBIE TEMBI
MIPOEKTOB:

1. UccnenoBanue cocrasa
MUHEpaJIbHON BOJBI U
PEKOMEHIalluH 110 €€
HCIIO0b30BAHHUIO.

2. UccnenoBanue
pa3pyLIAIOIIErO EUCTBUS
MPUPOIHOMN BOJBI HA
CTpPOUTETHHBIE
MaTepHuabl.

3. CocTaBieHue IPOEKTa




LBETHHKA/Oropoja/cana B
3aBHCUMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX
IOYB.

4. CocraBneHue
cOaJIaHCUPOBAHHOTO
MEHIO Ha JIeHb (HEeJIEN0) B
3aBHCHMOCTH OT
COJIEpKaHUsI XUMHUYECKUX
Makpo U MUKPODJIEMEHTOB
B IIPOJyKTaX MUTAHUS.

5. UccaenoBanue
KayecTBa IMUTHEBOM BOJBI.
6. UccnenoBanue mpod
BOJIOTIPOBOIHOM BOJIbI HA
npeaMeT YCTpaHeHUs
JKECTKOCTH.

7. YcTpaHEHHE JKECTKOCTH
BOJIBI B
CEIIbCKOXO03SMCTBCHHOM
JIEATEIIbHOCTH.

HpOMe)KYTOqHaH aTTcCTanuusa

3. DoHJ OLIEHOYHBIX CPECACTB TEKYHIEIr0 KOHTPOJISA

dopMaMH TEKYIIETO KOHTPOJS IO 00IIe00pa3oBaTeIbHOM AUCIUIUIMHE SIBISIOTCS: YCTHBIN
OIpoC 00YYaroUUXCsl, TECTUPOBAHUE, BBIMOJIHEHUE KOHTPOJIBHBIX, MPAKTUYECKHX M Ja00paTOPHBIX
paboT u Jp. (IepeYnCInTh UCIOIb3yeMble (OPMbI KOHTPOJIS).

Tema 1.1 CTpoenne aTOMOB XMMHYECKHX 3JIEMEHTOB M NNPUPOJa XUMHYECKOH CBA3H
TecToBbIN KOHTPOJIb, 3aIaAHUA:
| vacTh
Bribepure npaBUIbHBIN OTBET:
1. B snpe atoma conepskarcs:
a) TOJIBKO MPOTOHBI, 0) TOJIBKO HEUTPOHBI, B) IPOTOHBI UAJIEKTPOHBI, T') IPOTOHBI U HEUTPOHBI
2.ATOM XJIOpa COJIEPIKHT:
a) 17 mpoToHOB U 35 31EKTPOHOB,
0) 35 IPOTOHOB U 7 AJIEKTPOHOB,
B) 7/ IPOTOHOB U 7 3JEKTPOHOB,
r) 17 npoToHoB u 17 31€KTPOHOB.
3.3apsa sapa aTomMa paBeH: a) HyJIt0, 0)4UCITy TIPOTOHOB, B) YHCITY HEUTPOHOB, T') CYMME
IIPOTOHOB U HEUTPOHOB.
4.Yucio 37eKTPOHOB B aTOME HE PABHO:
a) YMCITy MPOTOHOB B SI/IpE ATOTO aToMa,  0) MOPSAKOBOMYHOMEPY 3JIEMEHTA, B) YACITY HEUTPOHOB B
sIpe aToMa, T) 3apsiy sapa aToMa.
Il yacTp
Brinonaute 3aganus:



1. Onpepenute YUCIIO MPOTOHOB, HEUTPOHOB U SJICKTPOHOBB aTOMaX XMMUYECKHUX 3JICMEHTOB: KaJlus,
CepBhlL.

2.0npeenuTe Yncio NIPOTOHOB U HEHTPOHOB B AApax aTOMOB cleaylomux n3oronos: ‘He, 3/Cl, 2°Bi.
Il yacTp

OTBeThTE Ha BOIIPOCHI:
1.YeM OTIMYAIOTCA 11O COCTABY A/ipa aTOMOB M30TOMNOB ypana: 2°U, 238U,

2.130TON HEKOTOPOTO XUMUYECKOI0 3IeMeHTa umeeT 10 HEHTPOHOB B COCTaBeE sAJipa aToMa U aTOMHYIO
Mmaccy 19.0mnpeznenure, 4To 3TO 32 DIEMEHT?

3ananuda:

1. CocraBbTe Tpaduueckue 1 JIEKTPOHHBIE (POPMYJIIBI ATOMOB C IMOPSAIKOBBIMUA HOMEpamu 5, 14,

16, 20. 21,22,24,26, 27,29, 30 33, 35, 36,37,38,39, 40,

2.Ha30BUTE 2JIEMEHTHI, UMEIOIINE CIIEAYIOIINEITCKTPOHHBIC (POPMYIIBI:

1S522522P%35%3p°

1522522P%3523p84S!

1S22522P%3523P%45%3d'%4P%5S5%4d*

BeinonHenue 3agaHuii:

1. Ompenenute BUJ XUMUUYECKON CBSI3U B CIIEIYIOIUXCOETUHEHUSX

COgz, Brz, H20, ZnBry.

SO2, NHs, Al,03 O3

2.CocraBbTecxeMy oOpazoBaHus (pTopuaa HATPHUS,0KCHUAa MATHUS

3.ITouemy TemnepaTypbl KUIICHUS y CIIUPTOB BBIIIE,4Y€M Y COOTBETCTBYIOIIUX YII€BOAOPOAOB?
3aganus 105 o0cyKaeHus 10 TeMe « Buabl XMMHYeCKOoii CBA3M».

1.CpaBHuTe Me)Ay cO00I KOBAJEHTHYIO U METANINYECKYIO CBsI3U. CpaBHUTE MEXKIY COO0M
HMOHHYIO U METAJUIMUECKYIO0 XUMUUYECKUE CBS3H.

1.2 Tema «Ilepnoauyeckuii 3axon u tadauna JI.1U. MenaeneeBa»
BeinosiHenue 3a1aHuM
1.YTo Takoe nepuo, rpyIma, noArpyImnmia BIepuoguueckoi cucreme?
2.0npezaenute Nepuol, psja U TPyIIy, B KOTOPBIX HAXOATCS JIEMEHTHI € MOPSIKOBBIMU HOMepamu 14,
24,52, 63, 76, 101.
3.I1one3ysce nepuoandeckon cucreMmon JI.M1.MeHeneesa, ykaxxure:
- (popMyIIBI BBICIINX KUCIOPOAHBIX COEAMHEHUNAIEMEHTOB: MapraHiia, BaHaIul, FTepMaHUii;
- SKBUBAJICHTHI JIEMEHTOB: BOJIb(pama, MHUs, CypbMbl BBBICIIMX OKCHIAX
4. HazoBuTe 371€MEHT 110 CIAEAYIOUIUM JaHHBIM:
- BJIEMEHT YeTBEPTOTro MepHuoa, Beicnii okcus 3207 , cBOAOPOAOM 00pa3yeT razoo0pazHoe
coenuHenne HO;
- 3JIEMEHT MIATOro NMepuo/ia, Beicinii okcng 302, CBOJOPOIOM ra3000pa3HbIX COEAMHEHUN HE J1aeT;
- QJIEMEHT YEeTBEPTOro Mepruoa, Beicnil okcua 0, CBOOPOIOM JaeT coleodpa3yrolee CoeIMHEHHE
OH>
5. BeiBeguTe (hopMyJibl BBICHIMX OKCUIOB U UX TUAPOKCHIOB Y 3JIEMEHTOB C IMOPSIKOBBIMU HOMEpaMH 4,
33, 37,52, 75, 81.
6. Harmmmre He MeHee TPEX (popMyIT THIPOKCHIOB, HE MEHEE YeThIpeX GOPMYIT KHCIIOT, HE MEHee TISITH
(dbopmyIconeit, B cOCTaB KOTOPBIX BXOAUIH OBl TOJIIBKO 3JIEMEHTHITPETHETO MEPHO/IA.
7. BoruncnuTe MaccoByIo 10110 (B %) 3JIEMEHTOB B BBICIIUX OKCHJAX: a) CeJeHa; 0) peHwUsl; B) OCMHUSI; I)
WHIUS.

XuMmunyeckuii TUKTaHT Mo TeMaMm «Ctpoenue aroma. Ilepmoamyeckasi cucremMa XUMHYECKHX
asieMenToB /I.. MeHnaeiieeBay.
Jlonuimure npeaioxKeHus:
1. PaSHOBI/IJIHOCTH dTOMOB OJJHOI'O M TOTO K€ 3JIEMECHTA, UMCIOIIUEC O}IHHaKOBBIﬁ 3apsaa aTOMHOrO sgapa,
HO Pa3HYIOOTHOCHUTEJIbHYIO aTOMHYIO MaccCy, Ha3bIBAKOTCH . ...



2. TIOJIOKUTENBHO 3apsKEHHAas YaCTUIA, BXOJAILAs BCOCTAB Apa aToMa, Ha3bIBAETCH ...
3. DneKkTpoHeHTpanbHas XUMUUYECKH HEACTMMas YacTHIIA. . ...
4.COBOKYIHOCTb BCEX 3JIEKTPOHOB B aTOME Ha3bIBAIOT ....
5. 3apsii aTOMHOTO Sipa OMPEACIISIOT 1O ....

6. Kpome npoTOHOB B siJipe aTOMa HaXOIATCA ..., 3TO - ....4aCTHUL[bl, KOJMYECTBO KOTOPBIX ONPEAEIIAIOT
7.CBOMCTBAa XMMUYECKHX 3JIEMEHTOB U COCMHEHUI MU 00pa30BaHHBIX HAXOAATCS B

NEPUOJNYECKON 3aBUCUMOCTHOT. .......

8. BeprukasnbHble CTONOIbI, 00bEANHAIOLIME HIEMEHTHI,CXOJHbIE I10 CBOMCTBAaM, HAa3bIBAKOTCH ......
9. Ilo HOMEpY nepro/Ia MOKHO ONPEIACTUTH KOJIUYECTBO ...

10. IToarpymimsl, COCTOSIINE TOJBKO U3 HIEMEHTOBOOIBIINX IEPUOIOB, HA3bIBAIOTCH. ...

11. TopuzoHTaNbHBIE PAABI AIEMEHTOB, HAUMHAIOIIUECALEIOYHBIM METAIIIIOM U
3aKaHYMBAIOILMECS] UHEPTHBIM I'a30M, Ha3bIBAKOTCH ....

12.  Konn4ecTBO 3JIEKTPOHOB HA BHEITHEM SHEPIreTHUYECKOMYPOBHE Y 3JIEMEHTOB TJIABHBIX MOATPYTIIT
MO’KHO OIPENENHUTD ...

13. Hemerammnueckue CBOMCTBa XUMUYECKUX HJIEMEHTOB BIEPUOAX ..., TOTOMY YTO ....
14. Paguyc aTOMOB B I€PUOAAX ...., IOTOMY YTO ....
15. B rpynnax BOCCTaHOBHUTEJIbHbIE CBOWCTBA 3JIEMEHTOB. ... .. , IOTOMY YTO ....

16. DnexTpoHbI, y4aCTBYIOUIME B 00Pa30BAaHUMXUMHUYECKUX CBS3EH, HA3BIBAIOTCS ...
17. K p-arieMeHTaM OTHOCATCS 3JIEMEHTHI, Y KOTOPBIX ...

18. Ha 2 sHeprernveckoM ypoBHE MAaKCUMAIbHOCKOIMYECTBO SJICKTPOHOB ...

19. MakcumanabHOE KOJIMYECTBO S-3JIEKTPOHOB Ha 23HEPreTUUECKOM YPOBHE PABHO ...

Tect mo temam «llepuoanyecknii 3aKOH U CTPOEHHE BELIECTBA)
1 BapuanTt
1. B ocHOBe coBpeMeHHOM Ki1accu(UKaMU XUMHUECKUX JIEMEHTOB JICHKHUT:
a) BAJIGHTHOCTh; 0) CTpOEHHWE aTOMa; B) aTOMHasi Macca; T') YUCIIO IPOTOHOB B ApE aToMa.
2. KakoBo mono)xeHrne MeTaljIoB U HEMETAIJIOB B IEPHUOUYECKON cucteme?
a) MeTaJlJIbl Pacroj0KEeHbl BBEPXY, HEMETAJUIbI BHU3Y;
0) MeTaIJIbl PACTIONOKEHBI BHU3Y, HEMETAJIbI BBEPXY;
B) METaJUIbl PACIOJIOKEHbI B JIEBOW HW)KHEW 4YacTU MEPUOJMYECKON CHCTEMBbl, HEMETAJUIbl B MPaBOil
BEpPXHEH 4acTu;
') METaJIJIbl PacloIOkKEHbI CIeBa, HEMETAIIIbI CIIpaBa.
3. MeTtaninueckue CBOMCTBA XUMHUYECKHUX JIIEMEHTOB C TOUKH 3PEHUS XUMHUH 00YCIIOBICHBI?
a) CIIOCOOHOCTHIO aTOMa OTJABaTh JIEKTPOHBI; 0) CIIOCOOHOCTHIO PearupoBaTh C HEMETAIIAMU;
B) BEJIMYHUHOM AJIEKTPOOTPUIIATEILHOCTH; ') CTPOCHHEM KPUCTANTNYECKON PEIIETKH.
4. DnextponHas popmyna 1522s22p°3s! orpaskaer crpoenue aToma:
a) Mar"us; 0) LMHKA; B) HATPUS, T') CKaHusl.
5. Onpenenute XUMUYECKHUH 3JIEMEHT, aTOMHOE SJIPO KOTOPOTO COJEPKUT 33 mpoToHa U 42 HEUTpOHA:
a) MOJIUO/ICH; 0) MBIIIBSIK; B) pEHUH; T) TAaKOTO JIEMEHTA HET.
6. M30TO1NBI XMUMUYECKOT0 JIEMEHTA OTIANYAIOTCS APYT OT Apyra:
a) MO YKCITy HEUTPOHOB; 0) MO YnCIy 3JIEKTPOHOB;
B) TI0 YKCITy IPOTOHOB; T') [0 MOJIOKEHUIO B IEPUOINYECKON CHUCTEME.
7. DnexTpoHHas Gopmyna ...3d 14s? mpuHANIEKUT XUMUYECKOMY IEMEHTY:
a)Zn; 0)Sc; B)Ca; 1) Se.
8. XumMmnueckue CBOMCTBA 2JIEMEHTA ONPEIEIISIOTCS IPEXK]IE BCETO:
a) 3apsI0M sJIpa aToMa, 0) MoIo)KEHEM dJIeMEHTa B IEPHOINIECKON CUCTEME;
B) aTOMHOM Macco¥; ') CTPOEHUEM BHEIIHETO AIEKTPOHHOTO YPOBHSI.
9. ®u3nyecKuii CMBICII MOPSAIKOBOTO HOMEPA XUMHYECKOTO 3JIEMEHTA B TOM, YTO OH OIPEIEISACT:
a) MOJIOKEHHE HJIEMEHTA B MEPUOMUECKON cucTeMe; 0) YHCIIO IPOTOHOB B AJpe aTOMa;
B) YHCJIO SHEPTEeTHUYECKUX YPOBHEH; I') YUCIIO HEUTPOHOB B aTOME.



10. Kakoii W3 TNpUBEIEHHBIX JJIEMEHTOB HMMEET HaumOoJiee SIPKO BBIPAKCHHBIE HEMETAUTMYECKHE
cBoiicTBa?

a)S; 0) Se; B) Si; r) Sc.
11. ®opmyna BelecTBa ¢ KOBAJIEHTHON MOJIIPHON CBA3BIO:
a)Cl.  06)KCl B) NH3 )02

12. BemiecTBO, MEX Ay MOJIEKYJIaMH KOTOPOTO CYIIECTBYET BOJOPOAHAS CBA3b:
a)HO ©6) NaF B)H: r) CaH:
13. ®opmyina BelecTBa C HOHHON CBA3BIO:

a) KCI 0) Br, B) P4 r) CHsOH
14. BemiecTBO ¢ METAJUIMYECKON CBIA3HIO:
a) H0 6) Cu B) Si r) Mg(OH)2

15. Kakas cBsI3b B MOJIEKYJIe OelKa:

a) MIOHHasE 0) BOJIOpOJHAs  B) KOBAJICHTHAS MMOJISIPHAS T') KOBAJCHTHAs HEIOJISIPHAS

16. Yncno o0mux IeKTPOHHBIX Map B MoJIeKyJie a3ota Nz !

a) omHa 0) 1Be B) TPM  T) YeThIpE

17. Kakast cBs3b B MoJieKynie cepHoit kucnotsl H2SO4:

a) KOBaJICHTHAsI HETIOJISIpHAsL B) KOBAJICHTHASI MOJISIpHAS

0) MeTaaecKas T') MOHHAs

18. Ilapa anmeMeHTOB, MeXAy KOTOPBIMU 00pa3yeTcs HOHHAS CBSI3b:

a)Cmn O o6)Bamw F BH m H r)Na u Na

19. Kpucrannunueckas pemrerka B Bojae H20:

a) aToMHasi ©0) MOHHas B) METAJIMYECKasi TI') MOJIEKYJISIpHAsI

20. Kpucrannuyeckas penieTka ajimasa:

a) aToMHasi 0) MOHHas B) METAJUIMYECKas TI') MOJEKYJIsipHas

2 BapHMaHT

1. Kakoii u3 npuBeIeHHBIX 3JIEMEHTOB HMEET HauboJiee IPKO BbIPAKEHHbIE METAININYECKUE CBOMCTBA?
a) Te; 0) Al; B) Fe; r) Ca.

2. Hekortopsiii anmement X o6pazyer noaun cocrapa XIz. Kakoa ¢opmMyna coOTBETCTBYIOIIETO OKCHAA
JAHHOTO 3J1eMeHTa?

a) X20s; 0) XOs; B) XO; r) X302.
3. Kakue BemecTBa B KaX 10 mape pearupyroT Mexy co0oi HanboJiee akTUBHO?
a) Clom Al 0) CauCly; B) K Cl; r) Clou Na.

4. HemeTannuueckue CBOWCTBA JIEMEHTOB C TOUKH 3PEHUSI XUMHU 00YCIOBICHBI?

a) AKTUBHOCTBIO BSaHMOHeﬁCTBHﬂ ux ¢ MerajljiaMu;

0) CIOCOOHOCTBIO aTOMAa MTPUHUMATD AJIEKTPOHBL;

B) CTPOCHHEM KPUCTALTUYECKON PEIIeTKH;

T') BETMYUHON OTHOCUTEIHHON AIIEKTPOOTPULIATETHHOCTH.

5.V XUMHYECKUX 3JI€MEHTOB U3MEHSIIOTCS MEPpUOANYCCKHU:

a) aTOMHast Macca; 0) aTOMHOE SApO; B) aTOMHBIN paJuyC; T) aTOMHBII HOMeED.
6. Y XUMHUYECKHUX 3JIEMEHTOB KaX/10r0 eprHo/ia ¢ BO3pacTaHueM aTOMHOTO HOMEpa:
a) aTOMHBIN paguyc U NEKTPOOTPUIIATETHHOCTh YMEHBIIAIOTCS;

0) aTOMHBIN pagnuyC YBEIMUNBACTCSI, dJIEKTPOOTPHUIIATEIFHOCTh BO3PACTACT;

B) aTOMHBIN pajinyC YBEIUYUBAETCSA, FIEKTPOOTPHUIATEIIBHOCTh YMEHBILIAETCS;

T') aTOMHBIN paIiyC YMEHBIIIAECTCS, dJIEKTPOOTPUIIATETHFHOCTh BO3PACTACT.

7. Y XMMUYECKUX 3JIEMEHTOB IJIaBHBIX MOATPYMI C YBEIUYEHUEM aTOMHOTO HOMEpA yCHIIUBAIOTCS:

a) METAJUTMYECKHE CBOMCTBA, 0) HEMETAJITTHIECKHE CBOMCTBA,

B) XUMHUECKasi aKTUBHOCTb; ') paCTBOPUMOCTb B BOJIE.

8. MeTtatiueckre CBOMCTBa XUMUIECKUX 3JIeMEeHTOB B psy Mg — Al — Au — Na — K
a) BO3pacTaroT; 0) yMEHbIIAIOTCS;

B) BHauaje 0cIa0eBaroT, 3aTEM YCUJIMBAIOTCS;  T') BHAYaJIe BO3PACTAIOT, 3aTEM YMEHBIIAIOTCS.
9. Hemeramnmueckue cBoiicTBa XUMHYECKUX d11eMeHTOB B psity N — As — Te — Br — Cl:
a) YMEHbIIIAIOTCS; 0) ycUITUBaIOTCS;



B) BHauaje YMEHBIIIAIOTCS, 3aT€M BO3PACTAIOT; ') BHaYaje yCHJIMBAIOTCS, 3aTeM OCIabeBaroT.
10. YTo MOKHO CKa3aTh O CTENIEHU OKUCIICHHS 3JIEMEHTOB TJIABHBIX MOATPYII B BBICIITNX OKCUAAX?
a) BO3pacTaeT CBepXy BHU3; 0) Kak MpaBuJIO, paBHa HOMEPY I'PYIIIIBL;

B) BCETJIa paBHA HOMEPY TPYIIIIHI; ') YMCHBIIIAETCS CBEPXY BHHU3.

11. ®opmyna BelecTBa ¢ KOBAJICHTHON HEMOJSPHOM CBSI3bIO:

a) MgCl,  6) KCI B)N2 1) Al

12. BeniecTBO ¢ HOHHOM CBS3bIO:

a) O2 0)CHs B)NaF r)CH3COH

13. ®opMmyna BelecTBa ¢ METAIIIMYECKOM CBA3BIO:

a) O2 0) H20 B) Ca r) NH3

14. BeniecTBO ¢ KOBaJICHTHOM MOJIAPHOU CBSI3BIO:

a) CoH> 0) Cl> B) Na.O r) CaCl>

15. Ywncsao obmux 3JIeKTPOHHBIX map B MoJiekyJie xjopa Cla :
a)onHa O) niBe B) TpU I') 4EThIpE

16. Kakas cBs3b B MOJIEKYJI€ STHJIOBOTO CIIUPTA U B MOJIEKYJIE€ BOJbIL:

a) BHYTPUMOJIEKYJISIpHAsI BOJIOPOIHAs 0) KOBAJICHTHAs

B) MEXKMOJIEKYJISIpHAsi BOJOPOIHAS ') HOHHAS

17. Kakas cBa3p B Monekyine JJHK:

a) BHYTPUMOJIEKYJISpHAsi BOJJOPOJIHASL B) KOBAJICHTHAs HETIOJIIpHAs

0) MEXMOJIEKYJISIpHAST BOJIOPOIHAS ') KOBAJICHTHAs MOJISIpHAs

18. TTapa anemMeHTOB, MEX1Yy KOTOPHIMU 00pa3yeTcsi KOBAJICHTHas MOJIAPHAs CBS3b:
a)N u H 06)Ou O B)CuuCu r)K u Br

19. Kpucramumueckas pemerka conssHoi kuciaorsl HCI:

a) aToMHass ~ 0) MOHHas B) METAJUIMYECKAs T') MOJIEKYJIIpHas

20. Kpucramnuueckas penieTka KpeMHHUS:

a) aTOMHasl B) MeTaJuINYeCKas

0) HOHHAas ') MOJICKYJIsIpHAs

OtBeThI:

Ne Bompoca 1 BapuaHT 2 BapuaHT

1 r r
2 B a
3 a B
4 B 0
5 0 0
6 a r
7 0 a
8 a B
9 0 B
10 a 0
11 B B
12 a B
13 a B
14 0 a
15 0 a
16 B B
17 B a
18 0 a
19 r r




20 a a

Tema 2.1.Tunbpl XMuMHYECKUX pPeaKuii
BrInoJiHeHue 3aJaHuM:
Bapuant Ne 1.

1.3 npuBeIEHHOTO NIEPEYHSI BBIMUIIIUTE TPUMEPHI XUMUYECKUX SBJICHUMN:

3aMep3aHue BOJIbl, CTOpPaHUE IPUPOHOTO Ta3a, IJIaBJICHUEKEe3a, THUCHHUE JINCTHEB, MOJIHUS,
o0Opa3zoBaHMe 3eJICHOrOHANIETAa HA MEJHBIX MIPEIMETaX, PAaCTBOPEHUE caxapa B BOJIE, HCIIapeHNe
cnupra, GUIBTPOBAHUE CMECH TECKA C COJBIO.
2.B npuBeeHHBIX CXeMaX ypaBHEHUHN paccTaBbTe KOADPHUITUEHTHI, YKKUTE TUITBI XUMHUECKUX

peaKkuuii:

A)P+02=P205+Q
B)HqQO =Hg+02-Q
B) FeO + H; - Fe + H:0-Q
I') HNO3z + CsOH = CsNO3z + H.O + Q
JI) NHz <> N2 + H2—Q
BapuanT Ne 2.
1. V3 npuBeEHHOTO TIEPEYUHS BBITUIIUTE PUMEPBIXUMHUCSCKUX SBJICHUN:
OOpa3oBaHue HAaKWIM HAa CTEHKAaX YalHWKa, OMaJaHhe JHCTbEB C JepeBa, Pa3OKEHHE MEPEKUCH
BOJIOpPOJIa TPH HAIPEBAHWUHU, PACTBOPEHHUE MTEPMaHTaHaTa KaJlKsl B BOJIC,CKUCAHUE MOJIOKa, 00pa3oBaHue
WHEs Ha JIEPEBbSIX, MOATOPaHKE MUIIK, TOPEHHE MTPOIaHa, TIaBIeHne mapaduHa.
2. B IpuBeICHHBIX CXeMax YpaBHEHUI paccTaBbTe KOAP(UITUCHTHI, YKAKUTE TUITBI XUMUUECKUX
peaKkuuii:
A)CaCO3z ~+Ca0 + C0O2-Q
Bb) CuSO4 + KOH = Cu(OH)2 + K2SO4
B)CO,+C -~ CO+Q
I') Al + HCI = AICIz + H2
JT1) Na2CO3 + HI = H,0 + CO2 + Nal

OKHCIUTEbHO —BOCCTAHOBUTEIbHbIE PeaKIIUN
BrpinojiHenue 3a1aHuM:



B crienyrommx oKACIMTEeTbHO-BOCCTAHOBUTEIBHBIX PEAKITUAX YKAKUTE OKHCIUTEIIb M BOCCTAHOBUTEb,
HAMUIIATE JJICKTPOHHBIC YPABHEHUS:

H>+Cl,=2HCI

02+2Na=Na202

H>+2Na=2NaH

Clo+2Na=2NacCl

7. 0015 peakuuii JUCTIPOIIOPIIMOHUPOBAHHUS HAITUIIIUTE 3JICKTPOHHBIC CXEMBI M PACCTaBbTE
KOA(PHUIIMEHTHI:

K>2S03=K2S504+K>S

KaoMnO4 + H,O = KMnO4 + MnO2 + KOH

HCIO3=ClO2+HCIO4

HNO2=HNO3+NO+H,0

8.0mpenennuTe CTeneHu OKUCICHUS:

a) dpocdopa B H3POs; Ca(H2P04)2; P2Os; MgsPo;

6) meau B Cuz20; Cu(NOs)2; (CuOH)2CO3; CuCl,

B) cepbiB KoSO3; Mg(HS)2; KAI(SO4)2; FeSy;

r) azora B NaNOz; NH4NOs3; CasN2; N20O;

n) prytu BHgO; Hg20; HgCl2; Hg2(NO3):2

3aganus: PaccraBbTe CTENEHM OKUCIEHMSI BCEX DJIEMEHTOB B (popMysax BELIECTB, Y4AaCTBYIOLIUX B
CIIEAYIOIIMX XUMHMUYEeCKHX peakiusax. [londepute ko3dduimeHTsr METoa0M 3J1EKTPOHHOro OajnaHca B
YPaBHEHUAX PEAKLUUN, YKAXKUTE OKACIUTEb U BOCCTAHOBUTEIIb.

Bapwuant 1 Bapuant 2

Al+ S — AlSs3 P + N2O — N2 + P20s

Zn S +02—Zn0 + SO2 KCIOsz + P — P205 + KCI

SO, + 02 -, SO3 H.S + HMnOs— S + MnO2 + H20
HNOs3 + 1, — HIO3+ NO+ H20 C + HNO3z — CO2 + NO + H0
BapuanTt 3 Bapuant 4

Fe203 + C— Fe + CO Mg+ Fe2O3—>MgO + Fe

SiO2 + Mg — Si + MgO Fe203 + CO —» Fe + CO2

S + HNO3z — H2SO04+ NO2+ H20 CuO + NH3 — Cu+ N2 + H20

H>S + HCIO3 — S + HCI + H20 Ca +H2S04 — CaSO4 + H2S + H20

Pemienue pacyeTHbIX 3a/1a4.

1. BrluncIInTe OTHOCUTENBHYIO MOJIEKYISIPHYIO Maccy cepHoil Kucnotsl (H2SO4), oTHOIIEHHE Macc
3JIEMEHTOB,MAaCCOBBIE JIOJIA JIEMEHTOB B BEILIECTBE.

2.BpluMcuTe OTHOCUTENIBHYIO MOJEKYJSIpHYI0 Maccy xJopuaa xenesa (III), orHomenus mace
3JIEMEHTOB, MACCOBBIE JIOJIU JKelie3a U XJI0pa .

3.Ckombko rpaMMoB cocTaBisiioT a) 0,1 mone ruapokcuganarpust (NaOH), 0)2 monb GpomMoBogopoaa
(HBr), B) 0,25mo0mb azotHo# kuciaoTsl (HNO3).

4.CKOJIBKO MOJIEH COCTaBIISIOT @) a30T Maccoit 14 r., 6)kucnopoa Maccoii 48r., B)Kene30 Maccoi



112r., T) rTUAPOKCUA KaJIBIMS Macco 3,7T.
Ckonbko mMosekyn conepxkutcs: a) B KOH maccoii 4r., 6)B CaO maccoii 5,6 kr

Tema 2.2. DiieKTpoIUTHYECKAS JUCCONMALMS U HOHHBIH 00MeH
BrinonHenue 3agaHui:
1. Hannmure ypaBHEHUs MOJHON 3JEKTPOJIUTUYECKON JUCCOLMAIINH ISl CIASAYIOMIUX CUITbHBIX
anexktponutoB: HoSO4; HNO3; NaxSOs; Ca(OH)2; Ba(OH)2; HCI; NaCl; HCIOa.
2. Hanummre ypaBHEHUs CTYIIEHYATON JUCCOIMAIMN IS SJICKTPOIUTOB CIIA0BIX WIIH CPEIHEH CHIIBI:
H2COs; H3PO4;H2S03; H2S; H3ASOs.
3. CocTaBbTe HOHHBIC YPAaBHEHUS TaHHBIX PEAKIIHIA:
NazS + ZnCl = ZnS + NaCl
Na,COs + BaCl, = BaCOs + NaCl
K2CO3 + CaClz = CaCOs + KCI
BaClz + Na2SO4 = BaSO4 + NaCl
Pb(NO3)2 + Nal = Pbl + NaNOs
4. Hanumure ypaBHEHMsI peaklUid B MOJIEKYJISIpHOW MHOHHOU opMax:
a) coJisiHas KUCJIOoTa + HUTpAT cepedpa;
0) xsmopuy Oapus + cepHasi KHCIIOTa;
B) TUJPOKCH]I HATPUS + XJIOPUJ AMMOHHUS;
') KapOOHAT HATpUs + TUAPOKCU]] KaJbLIUS;
n) rugpokcu sxenesa (I11) + asorHas kucnora.
S5.Hanumre  moJiHBIE W MOJIEKYJISIDHBIE  YPAaBHEHUS PEAKIIHA:
Ag"+Br=AgBr
3H*+P0O4*=H3PO4
Ba?*+C03*=BaCOs
2H"+S03%=H,0+S0>
Ba?*+S04*=BaS0s
6.3akoHunTe ypaBHEHUS peakiuii. CoCTaBbTE MOJTHOE U COKPAIIEHHOE HOHHOE YPaBHEHUS dTUX

pEaKIui.

1) Ko:CO3+H2S04 = ... +... +CO2
2) AgNOs +HsPOs = ... 1+ ...

3) Ba(OH)+HCI = ... +...

4) NaCOz3+HCI= ... +...+CO2

5) Ba(NOs)2+ HzSOs= ... 4+ ...

6) Ca(OH).+ HNOs = ... + ...

7) NaCl + AgNOs = AgCl + ...

8) NazC Oz +2HCI =2NaCl + ... + CO2
9) KOH + HNO3= KNOs3+ ...

I'mapoaus conei

TecToBbie 3aganus:

1.BemectBo, Gpopmyna koroporo FeClz sBisieTcst Cobio: a)CUIBHOTO OCHOBAHUS Y CHJIBHOW KHUCIIOTHI,
0) CHIIBHOTOOCHOBAHUS U Cl1a00 KUCIIOTHI, B) CIa00T0 OCHOBAHHS U CHJIBHOW KUCIIOTHI,

T') c1a00T0 OCHOBAHMSI M CIIA00MKHUCIIOTHI

2.I'uiponu3y 1o aHHOHY MOJIBEPIaeTCs COMb: a) XJIOPH] KalbIlKsi, 0) HUTPAT KaJusl, B) KapOOHAT Kanus,
r) cynbdatr aMMOHUS

3.Comb, mocne 1o0aBiieHHs K PaCTBOPY KOTOPOH (heHONI(TaIenHa, pACTBOP OKPAIIUBACTCS B MATMHOBBIN
1BeT, umeer coctas: a) LiBr 6) NasPOs B) CuCly r)KNO3

4. T'maponusy 1o KaTHOHY M aHHOHY IOJIBEpraeTcs coib, popmyia kotopoii: a)(NH4)2S 6) Al2(SO4)3

B) Cu(NOs3)2 1) FeCls

5. l'ugponusy He moaBepraercst coiib, opmyina kotopoii:a) (NH4)2SO3 6) BaClz 8) Na,CO3 r) CuSO4



Tema 3.1. Kinaccudukauusi, HOMEHKJIATypa U CTPOEHHE HEOPraHMYECKUX BelleCTB
TecToBBIE 3a0aHUA:
1 BapuanT
1. BeimummTe OTEIBHO OKCHUJIBI, KUCIOThI, OCHOBAHUS,COJIH:
K20, V205, ZnS04, Ag2CO3 LIOH, H3PO4Ca(OH)2,HCIO,B203, Al(NO3)3, Sg, Cu, NO.
2. ®opmyna azotuctoit kucinotel HNO-2, K kakum Kuca0TaM OHa OTHOCUTCS @) IBYXOCHOBHBIM
0)0HOOCHOBHEIM B) OECKHUCIOPOIHBIM T') KUCIIOPOACOACPKAIINUM, ) CHIBHBIM €) CITa0bIM
3. ®opmyna Heconeobpasyromero okcuaa:a) ZnO  6) MqO B)CO 1) V205
4. ®opmyia ocHoBHOTO okcua: a) CO  0) P2Os B) CuO r) NO2
5. Cpeau popmyir ocHoBaHu# miennoubto sBisercs: a)Zn(OH), 6)Ba(OH). B) Fe(OH)sr) Pb(OH)2
2 BapUAHT
1. BeImuImumTe OTAENBHO OKCHIBI, KUCIIOTHI, ocHOBaHwus, con: KaSiOs Al(OH)s, BaBrz, CaO, N2O, Fe,
P4, H2S, RbOH,PbSO3 HCOOH, C2Hs0H, CaOHCI.
2. ®opmyna azotHoM kuciaoTel HNO3.K kakuM kuciioTam oHa OTHOCHTCS a) BYXOCHOBHBIM 0)
OJTHOOCHOBHBIM B)OCCKUCIIOPOAHBIM T') KUCIOPOICOASPIKAIINM, 1) CHIHHBIM €) cI1abbiM
3. ®opmyna coneodpasyromero okcuaa:a) CO  6) MqO B)N20 1)SiO
4. ®opmyna kuciotaoro okcuaa: a) BaO  6) V20s B) CuO r) SiO2
5. Cpenu Gopmy ocHOBaHHil 1ies04bio sBisiercs: a) Fe(OH)2 6)Cu(OH)28) Fe(OH)s r) K20
3 BapuaHT
1. BeImumnmTe OTASIBbHO OKCHIBI, KUCIOTHI, ocHOBaHwHsI,coiin: K20, V205 ZnS04 Al2S0O3)3 CUOH,
H4P207,Ca(OH)2,HCIO, B203 AI(NO3)3, N2,Ca, NOa.
2. ®opmyna cepoBoopogHON KUCIOTH H2S. K KakuM KucioTamM OHa OTHOCUTCS &) IByXOCHOBHBIM
0)0THOOCHOBHBIM B) OECKHCIIOPOIHBIM T') KHCIOPOICOIEPIKAIIUM, 1) CHIIBHBIM €) C1a0bIM
3. ®opmyna Heconeobpazytomiero okcuaa:a) ZnO  6) MqO B)NO ) P20s
4. ®opmyia ocHoBHOTO okcupa: a) CO2  6) P20z B) CaO 1) N2O3
5. Cpeau popmyit ocHoBaHuU# 1ienioubto sisiercs: a)ZN(OH)2 6)Ba(OH)2 B) Fe(OH)s r) Pb(OH)2
4 papuaHTt
1. BemwuimmTe OTACBHO OKCHIBI, KHCIIOTHI, OCHOBAHUS, COJIH
Li2SO3, Cr(OH)s, Ba(ClO)2,CuO, N20s, Mn, P4, H2SO3,RbOH, PbCO3 HCOOH.
2. ®opmyna 6opHoit kucimotel H3BOs3 K kakuM kucimoTam oHa OTHOCUTCS ) IBYXOCHOBHBIM 0)
TPEXOCHOBHBIM B) OE€CKHUCIOPOIHBIM T') KUCIOPOACOACPKAIINUM, ) CHIBHBIM €) CIa0bIM
3. ®opmyita coneodpasyromiero okcuaa:a) CO 6) Al2O3 B)N2O 1) SiO
4. ®opmyia kuciaotHoro okcuaa: a) CrO  6) Fe2O3 B) PbO 1) SO3
5. Cpenu dopmyit ocHoBaHwMiA 11es04bio sisercs: a) Ni(OH)2  6)Sn(OH)s B)Sr(OH)2 1) AI(OH)3

Tema 3.2. Pu3nKo-xuMHYECKHE CBOMCTBA HEOPTAaHHMYECKHX BelIeCTB

TecToBbIe 3a1aHNs 0 MeTaJIaM:
1. Onpenenure. Kakas u3 31eKTpOHHBIX (GOPMYJT OTpa’KaeTCTPOEHUE aToOMa MarHus: a)15%2s!
6)1S22S? 2P®3S?
B) 152252 2P%3S%3P%4S? 1)1S22S?% 2P3
2. Kakoif 13 MeTaJuioB He pearupyeT ¢ colissHou kucnoroii:a) Ca, 60) Fe B) Cu r) Mq,
3. Kakoii u3 metamioB He pearupyer ¢ pactBopomcyibdara meau (II): a)Fe 6) Zn B) Aq r) Al
4. Hanbonee spko BeIpaKeHbl METAJUIMUECKHE CBOMCTBA YKaJIbLIUS WK Oapus?
5. Pacnonoxure XMMUYECKUE JIEMEHTHI B ITOPS/IKE yCHUIIEHHs MeTaiutinueckux coiictB: Mg, Al, Na.
6. Kakoii u3 merayuioB Hanbosee miactuueH: a) Fe  6) WB) Al 1) Au
7. Kakoif u3 MeTa/uIOB MMeeT Haubosiee IpKuii MeTaJutndeckuii oneck: a) Al 6) Aq B)Cr
r) Fe
8. Kakoii n3 MerannoB camblit Tskemnbiii:a) OS 0)Pb B) Hgr) Au
9. Kakoii u3 meranioB cambiii erkoruaBkuii: a) Cs 6)Al B) HQ r) Au
10. Kakoit u3 metamioB obnaaaet ydiiei anekTponpoBoaumMocteio: a) Al6) Cus) Adr)Au/
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TecToBbIe 3a]aHNs 0 HEMETAJLIIAM:

. Hemeranom siBisiercs: a) Tauiuii 0) TaHTan B) XPOM T) XJIOp

. IIlpr KOMHATHBIX YCIIOBUSIX TBEPBIM BEIIECTBOM SIBIISIETCS: a) a30T, 0) dhochop, B) Bogopo. ) 6pom

. BpoM nposBiseT OKHCIUTENbHbIE CBOMCTBA IPU B3aWMOJAECHUCTBUU C a) KajaueM. 0) BOAOPOIOM, B)
WOJTU/IOM KaJlus, T') BCE OTBETHI BEPHBI

. IIpy KOMHaATHBIX YCIIOBUSX JKUIKOCTBIO siBIsieTCs a) KpemHuit. b) docdop. B) 6pom. 1) cepa

. CambiM akTHBHBIM cpenu HemertamioB : F. Cl \Br. | seisercs a) ¢prop, 6) xj0p, B) 6pom, ') HOT

. Hemerammyeckue cBoiictBa anemeHToB B psny: Si — P —S—Cl a) ocrarorcs Hen3sMeHHbIMHU. 0)
YCHJIMBAIOTCS B)OCIIA0CBAIOT, T') ONPEICIICHHON MOCIIEA0BATEILHOCTH HEHAOIIOAaeTCs
KucinoTtHble cBOMCTBa MposiBisieT okcu, Gopmynakoroporo: a) CO 6) CaO B) SOz 1) CuO
KucnoTtHeie cBoiicTBa Hanbosee ApKO BhIpaXKEHBI Y OKcHaa, popMya kotoporo: a)CO2 6) P2Os B)
SOz 1) SiO;

3ajaHre: HANMIIUTE YPAaBHCHHS XHUMHYCCKHX pEaKIUi, MPOUCXOMSIINX MEKIY CICTYOIINMU
BEIIECTBAMM:

S+Na—

N. + Ca —

C+Hy—

C+HO—

Si + FeO—

Mq + Clo—

3anaHue:3aKOHUNTE YpaBHEHHUE CIEAYIOLUINX PeaKuil
1.Ho+Clp->...
2.MgO+H2S0s->...
3.Al+CuClz->...
4.BaCl2+ZnS0s->...
5.Mg+ HCl —
6.Mg + FeClo—
7.Ca+ H0 —
8.Ca0 + H2S04 —
9.Zn0O + HNO3 —
10.N205+H20
11.SOs+Ca(OH):
12.K20+S0s3

3amanne :OcCyIecTBUTE CIEAYIONIYIO IIEMOUKY MpeBparieHuit. s peakiuii oOMeHa COCTaBbTe HOHHbBIE
ypaBHEHHUS.

1.Zn — ZnO — ZnCl2 —Zn(OH)2 — ZnO

2. Ca —Ca0O — Ca(OH)2 — CaSO4 — BaSO4
3.S — SO2 — SO3 — H2S04 — NaxSOq4

4C —- CO2; —» CaCO3 — CO2 — NaxCOs
5.H2SO4 — CuSO4 — CuCl2 — Cu(OH)2 — CuO
6.BaO — Ba(OH): —, BaCl, _, BaSO4

7.CuSO4 — Cu(OH)2 — CuO — CuCl,—Cu
8.Li—Li20O—LiOH—Li2SOs—Li3P0O4
9.Fe—>FeO—FeSOs—Fe(OH)2—Fe(NO3)2.
10.Mg—MgO—-MgCl,—Mg(OH),—MgSOa.

HToroBasi KOHTpo/IbHast pagota «CBOHCTBA HEOPraHUYECKHX BelleCTB»
Yacts A
K kaoscoomy uz 3a0anuil danvl 4 eapuanma omeema , U3 KOMOPLIX MOAbKO 0OUH NPABUTILHBLIL.



quLIpe OJICKTPOHA BO BHCIIHEM 3JICKTPOHHOM CJIOC HAXOAUTCA y aTOMaA:

1) Geprmmms
2) cepsl

3) xpeMHHS
4) Maraus

B psny snementoB P — Cl — F Hemerannnueckue cBoicTBa:

1) ymeHbIaroTCS

2) YBEITHINBAIOTCS

3) cHavaja yMEHBIIAIOTCSI, & 3aT€M YBEIIMYUBAIOTCS
4) He U3MEHSIOTCA

Psn gopmyn BemiecTs, Kaxkaoe U3 KOTOPHIX 00pa30BaHO HOHHOH CBSI3BIO:

1)SO,; KCI ; AlBr;
2) CaO; LisN; SO,
3) MgO; NaF ; K»S
4) NasP; PCls; NaCl

HCpCMCHHYIO CTCIICHb OKUCJICHHUA B COCAMHCHUAX NUMCCT:

1) Ba
2)K
3)P
4) Na

K ocHOBHEIM OKCHUJaM OTHOCHUTCH:

1) Al,Os3
2)CaO
3) P20s
4) SOs

VYxkaxure Gopmynsl cynbhara HaTpus u xiopuaa xeresa (I11) coorBeTcTBeHHO:

1) Na;S u FeCly

2) Na,SOs u FeCI3
3) Na,SOsz u FeCls
4) Na,SOsu FeCl;

CymMa k03 UIMEHTOB B YPaBHEHUN PEakIMK MKy OKCHIOM Oapusi U BOJOH paBHa:

1)3
2) 4
3)5
4)6

[Ipu3HaKOM XMMIYECKOHN peakIiiy MEXIy pacTBOpaMu KapOoHaTa HATPHUS U CEPHON KHCIIOTHI SBISETCS:

1) BeIENIEHME Ta3a

2) BBINIQICHUE OCajKa
3) U3MeHeHHe 1BeTa
4) mosiBNeHne 3amaxa



10.

11.

12.

13.

14.

15.

16.

K QJICKTPOJIUTAM OTHOCHUTCA KaKAO0C U3 IBYX BCIICCTB :

1) XJopua HaTPHS M XJIOPUA cepedpa

2) TuapOKCHIT HATpHs B TuApokcny xemnesa (1)
3) okcun Oapusi ¥ OKCUJ aTFOMUHHS

4) kapOoHaT HaTPUs U KapOOHAT KaJHs

VYkaxuTe BelecTBO, pacTBop kotoporo HE npoBoauT anexkTpuyeckuii Tok:

1) xmopux Gapus

2) caxap

3) THIPOKCHU HATPHS
4) XJIOpOBOIOPO.T

PacTBOp ruapokcuaa Kanus BCTYNaeT B peaki0 HOHHOTO 0OMEHa C:

1) pacTBOpoM HUTpATa HATPHS

2) okcumoM cepsl (1V)

3) kapOoHATOM MarHus

4) pactBopoM cyibdara meau (11)

CokpatieHHoe HOHHOE ypaBHeHue : Mg?* + CO3% = MgCO3c00TBETCTBYET B3aUMOIEHCTBHIO:

1) okcuma MarHus ¥ YyroJIbHON KHUCIIOTHI
2) HATpaTa MarHus ¥ COJITHOM KHCITOTBI
3) kapOoHaTa KaJIBIHS U XJIOPHUIa MarHUs
4) cynb(ata Maraus u KapOoHaTa HATPHS

Oxcup coctaBa RO 00paszyeT kax10e U3 JBYX 3JIEMEHTOB:

1)Zn u Al
2)Rbu Na
3)Cau B

4)Bawu Cs

Bonopon HE Bcrymaer B peakiuio C :

1)S
2) Cuo
3) CI2
4) Si

Okcu Kavs B3auMOJICUCTBYET C :

1) Hy

2) H.0

3) Mg(OH).
4) FeO

C ruIpOKCHIOM MarHus pearupyer:

1) H2SO4
2) Cuo
3) Na,SO4
4) BaCl;



17. Cymma k03()(HUIIHEHTOB B ypaBHEHHE PEAKLUH B3aUMOJCHCTBUS THIPOKCUIA aJIFOMHHUS C PACTBOPOM
CEpHOI KHCIOTHI paBHa:

1) 12
2) 14
3) 10
4)8

18. PactBop xmopuna xenesa (III) pearupyer c :

1) constHOM KHCITOTOM

2) HaTpueM

3) pacTBopoM HUTpara cepedpa
4) pacTBOpOoM cyib]ara Kaaus

19. U xmopup Oapus, 1 KapOOHAT HATPHS BCTYNAIOT B PEAKITHIO C:

1) TUAPOKCHUIOM IFTHKA

2) pacTBOpPOM HHUTpaTa Kajus

3) cepHOI KUCIIOTOM

4) pacTBOpPOM TUAPOKCHUIA KaJIHs

20. BepHbl 11 cnenyromue CyxxaeHus?

A. BozonpoBoaHasi BoJa SIBISETCS] HHANBUAYAIBHBIM BELIECTBOM.

b. 3arpsizHenne npupoTHBIX BOJ MPUBOAMT K MaCCOBOMY POCTY BOJIOPOCIIEH H 0OMENBUYCHUIO PEK.
1) BepHO TONBKO A

2) BepHO TONBKO b

3) BepHBI 00a CYKICHUS

4) 00a Cy>XICHUS HEBEPHBI

Yacts B

B 3a0anusax Bl — B2 coomunecume 1egyio u npagyio 4acmi.

1. CooTHecHuTe KIacChl XHMUYSCKHX BCIICCTB C UX (bOpMy.TIaMI/II

Kuaacc Heoprannyeckux BeuiecTs dopmyaa
1.0Oxcuel a) Cu20
2.0OcHoBaHUA 0) MgCls
3.Kucnotsr B) KOH
4, Conmu r) HCI

2. YCTaHOBHUTE COOTBETCTBHE MECXKIAY KUCIIOTaMH U COOTBETCTBYIOIIUM UM OKCHUAAM!

Kucaorsl COOTBeTCTBleIIH/le
OKCHABI
a) H3PO3 1) N203
6) HsPOs 2)P,0;
B)HNO3 3) P20s
F) HNOZ 4)N205
Yacts C

1. OcymecTBUTe HENOYKY NpeBpaLIeHHI:

SO, — SO3 — Na,;SO,4 — BaSO4



4.1Knaccudukanms, CTpoeHHe H HOMEHKJIATypa OPraHM4YecKHX BelecTB
3agaHus Mo TeMe «AJKAHBD)

1. HazoBure BemiecTBa, (hOpMyIIbl KOTOPBIX:

CH;
CH3_CH2_CH2_CH2_CH3 CH3_C_(|:H_CH3
CH3 CH;
CH3— CHy— CH—CH,—CH,— CH; CH3—CH,—CH—CH,—CH—CHs
CH2 CH3 CH3

CHs

CH3— CH2,— CH —CHs3s

|
CoHs

CH,—CH—CH>

I .
CH3 CHs3; CHs

CHs
|
CH—CH>—CHz3;

|
CHs

CH; CHs

|
CHs—CH—CH—CHs

2. CocTaBbTe CTPYKTYpHBIE (JOPMYIIBI BCEX H30MEPOB H-TeKcaHa. HazoBuTE 3TH BeliecTBa 1mo
HomeHknarype MIOITAK.

3. Hamummre cTpykTypHBIE (OPMYITBI CIASIYOIINUX YTICBOAOPOIOB:
1) 2,4-numeTHiarenTa

2) 3,3-musTHIIreKCaH

3) 2,3,3,4-teTpameTnia-4,5- TUATHIIOKTaH

4) 2, 3-nuMeTmIIoyTaHa

5) 2,3-muMeTHIIIeHTaHa

6) 2,2-mumeTHiOyTaHa

7) 3,3-muMeTHIIIeHTaHa

8) 2-meTun-4-3TUireKcana

9) 2-meTni-3-3THIITIEHTaHA



3. CoctaBbTe Qopmyy romosnora (¢ 6oyee JUIMHHOMN YTIIepOTHOM IEMbI0) /ISl BEIIECTBA:
1: CH3—CH—CH>—CHz3

|
CHs

2: CHa
|
CH;—C—CHs

|
CHs

Hazosure 00a BC€IIECTBA I10 CHCTEMaTHYECKOM HOMCHKIJIaTYypE.

4. YKaxuTe, KaKue U3 BEIICCTB SBIISIOTCS H30MEPaMHU:
a) CH3—CH;—CH>—CH3s r) CH3—CH>—CH—CH3
|
CHs3
CHs CHs

| |
6) CHs—CH—CH—CHj

n) CH,—CH—CH3s
B) CH3—CH>,—CH—CH>—CHj3 | |
| CHz CHs
CH3

5.CocraBbTe (HOpMYJIbI IBYX U30MEPOB U ABYX TOMOJIOTOB JIJIsl BEIIECTBA:

CH3-CH2-CH-CH2-CH3

|
CH3

[[aﬁTe Ha3BaHUA MOJYUUBIINMCA BEIICCTBAM.

M3omepus Ankanos. Kaprouka Nel.
1. JlaiiTe Ha3BaHHE CIEIYIOIIUM U30MEPaM

A. b.
(|3H3 ‘l?rHs
CH,—C —CH,—CH, CHa—il? _CHZ_'?H_CHE_GH:;
CH, CH, CH,—CH,

2. CocTaBbTe COKpAIIIEHHbBIE CTPYKTYPHBIC (DOPMYIIBI CIIEAYIOMINX BEIIECTB:
A. 2,3-muMeTnin-3-3THIIIEHTaH
b. 2,3,3-tpumernn-4,5-qusTHrentaH

N3omepus Ankanos. Kaprouka Ne2.



1. JlaiiTe Ha3BaHUE CIECIYIOIIUM U30MEPaM
A. b.
CHs CHs

| |
CHs—lI'JH—CH »—CH,—CH; cm,—Cc-CH.—C—CH,—CH;s

| |
CH, CHs CH;

2. CocTaBbTe COKpAIICHHBIE CTPYKTYPHBIC (DOPMYITBI CIICTYIOIIUX BEIICCTB:
A. 2,2,4-TpuMeTHINIEHTaH
b. 3,4-muyTnn-4-nponuaoKTaH

N3omepus Aaxkanon. Kaprouka Ne3.

1. TaiiTe Ha3BaHUE CIEIYIOIIMM U30MEpam
A

: b.
CH;—CH,—CH—CH;  (H;—CH—CH—CH,—CH—CH;
| T

‘sl

2. CocTaBbTE COKpAIICHHBIC CTPYKTYPHBIC (POPMYJIIBI CISAYIONIUX BEIIECTB:
A. 3,3,4,5-TeTpaMeTHIIr€KCaH
b. 2,2-mumerunmponan

HN3omepus Ankanos. Kaprouka Ne4.
1. MaiiTe Ha3BaHUE CIEIYIOIIMM HU30MEpam

A. B.
?Ha CH, CH,
CH,—C—CH, cnr—cnr—én—cn.—én—cm—cu,
cx, La,

2. CocTaBbTE COKpAIICHHBIC CTPYKTYPHBIC (POPMYIIBI CIISTYIONTUX BEIISCTB:
A. 2,4-mumeTnn-3-XJI0pIeHTaH
b. 2,2, 4-tpumetni-33THIreKCaH

N3omepus Ankanos. Kaprouka NeS.
1. JlaiiTe Ha3BaHUE CIEIYIOIIUM U30MEPaM
A. b.

Cl—'Hx C,H,
Hs
CH“CH:‘f-CHrCH.- CH,~CH-C—CH,~CH,~CH,—CH.,
L. |
C,H, CH, CH,

2. CocTaBbTe COKpAIICHHBIC CTPYKTYPHBIE (POPMYJIBI CISAYIOIINX BEIIECTB:
A. 2,2 — qubpom-3-MeTUINEeHTaH
b. 2,3,4- tpumernn-3,4-nuxioprenTtan

N3omepus Ankanos. Kaprouka Ne6.

1. aiiTe Ha3BaHME CIEIYIOIIMM U30MEpam
A. B.



CH3
CH,-—-(IIH —CIH —CH,—CH, CH',—(IZ—CH;
CH, CH, CH3

2. CocTaBbTe COKpAIICHHBIE CTPYKTYPHBIC ()OPMYJIIBI CIICIYFOIINX BEIIECTB:
A. 2,3,3,4-TeTpamMeTHIIT€NITaH
b. 2,2-mubpommponan

N3omepus Ankanos. Kaprouka Ne7.
1. JlaiiTe Ha3BaHUE CIIEAYIOLUIUM U30MEpPaM

A. b.
g

oo, CH_;AfHATH—CHZ—TH—CH;
CH3 CH_: CH: CH;

2. CocraBbTe COKpAIICHHBIE CTPYKTYPHBIC (DOPMYITBI CICAYIOMINX BEIIECTB:
A. 2,2-numeTin-3-0poMIieHTaH
b. 2.4-nuMmeTuni-3sTuiarekcan

N3omepus Ankanos. Kaprouka Ne§.
1. JlaiiTe Ha3BaHHE CIIETYIONIM H30MEpaM

A. b.
tlzﬂg ‘lle
CH,—C —CH,—CH, CHa—‘F —CH,—CH—CH,—CH,
"!:H:: CH, CH,—CH,

2. CocTaBbTe COKpAIICHHBIE CTPYKTYPHBIE (POPMYJIBI CISAYIOIIMX BEIIECTB:
A. 2,2-muMeTHI-3-3THIIEHTaH
b. 2,3,5-tpumeTni-3,4-quaTHTENTAaH

Tema 4.2. CBolicTBa OpraHu4ecKuX coeANHEeHUMH

TectoBoe 3ananue no teme «IlpenejbHble YIi1€eBOAOPOIbD)

3ananue 1. Ykaxute Ha3BaHue yriaeBoaopoaa: CsHs

A)ostan  b) mpoman B) meran I') Oytan

3anmanue 2. Ykaxwure Gopmyny paaukana 3Tiina:A) — CoHe B) — CsH7 B) — CoHs IN)- C4Ho
3aganue 3. YkaxuTe o01ryo GpopMyiry roMOJIOTHYECKOTOpsIa METaHa:

A) CnH2n+2 B) CnH2n-2

b) CnH2n I') CnH2n-6

BaHaHHe 4, Ykaxure BECIICCTBO, ABJIAOIICECA TOMOJIOIOMMECTAaHaA.:

A)CsHs  B) CeéH1iz B) C7Huis I') CgHisg

BaHaHHe 5. OHpCI{CJ‘II/ITe YHCJIO aTOMOB BOAOPOJa B MOJICKYJIC TOMOJIOTa ME€TaHa, CCJIN OH UMCCT
11 aromoByriepona: A) 26 )24 B)22 T') 20

3a,[[aHI/Ie 6. PeaKHI/H/I, B XOAC KOTOPLBIX OT MOJICKYJIBIBCHICCTBA OTHICIIIACTCA BOAOPOL,
HAa3bIBAKOTCA pCaKIsAMU:

A) nerugparanuu B) neranorenuposanus B) geruaporanorenuposanus 1) JeruapupoBaHus



3amanue 7. YCTaHOBUTE COOTBETCTBHE MEK/y Ha3BaHHWEM ajkaHa U €ro (JOPMYIION:
A) sTan 1) CHa

b) nenran 2) C3Hs
B) meran 3) CsHiz
I') Oyran 4) C2Hs
J1) mpormax 5) C4H1o

3ananue 8. Cpenu mepeuncIIeHHBIXATKaHOB YKKUTEIPEICIbHBIC YTIIEBOIOPOIbI, SIBIISIOLIHECS
razamu:
A) nenrtan b) 6yran B) mpomnan I') rekcan /]) rentanE) atan JK) okran3) meraH.

Banamm Imo TeME «Hel’lpe}le.}'lbﬂble Yriaesoaopoabn»

1. Hanumute cTpyKTYpHBIE POPMYIIBI CIEAYIONUX ATKEHOB!
a) 2-MeTuI0yTeH-2; 6) 2-meTunnporneH-1;
B) 2,3-TUMETHIITCKCEH-3;
r) 2,5,5-TpuMeTUITeKCEH-2,;
1) 2,2,6-TpuMeTHiI-4-3TUiArenTeH-3.
2. HazoBuTe 110 panroHaIbHONH HOMEHKIIATYPE CIICAYIONIHNCBEIIECTBA:
CH3 - HoC— CHz3
CH2= |C—CH3 CHsz— C|= (lj—CH3

CHs CH3CH3

CH3—C|H —CHs CH3—CH— C| = Cl— CH2 — CH3
CHs CH3CHz — CH3
4.1Ipu moMouM Kakux peakiuidi MOKHO OCYIIECTBUTHCIEAYIOIINE MPEBPAILICHUS:
CH4 — CH3CL — C2Hs — C2Hs— CoHs0H
5.BeiBeauTe hopMyIy BeliecTBa, coaepkaiero yriaeposa (maccosas nois 81,8%) u Bogopon (18,2%).
6. Hanummmre crpykrypHble popMmydsl: a) OyTeH-1; 0) nenTeH-2; B) 4,4- IMMETHIINIEHTEH-2;
r) 2,2,5-TpumeTtmirekcen-37. HazoBure mo pannoHaIbHOMHOMEHKIIATYPE CIISAYIOIINE BEIIeCTBA:
CH3—CH,—CH=CH—CHgs
CHs—CH2—CH=CH—CH2—CH3CH3 —CH—C=CH:

CHs; CHs

7.KakueankeHbl MOTYT OBITH MOTYUYEHBI PUETHAPUPOBAHUU: a) H300yTaHa;
0) AMMETUIITUIIMETaHa; B) 2-METHIITIEHTEH; T') MporaHa’?
Hanummmre cokpaiieHHbIe CTPYKTYPHBIC (hOPMYITHL.

Banalmﬂ Imo TeMe «Kncnopozlcoz[epmamne OPraHu4YeCKue COCIAUHCHU D)

CnupTrsl

Bonpocs! qy1s koHTpOs:

-Kakue BemecTBa Ha3pIBalOTCS CIMpPTaMU?

-Kak knaccudumupytor cnuptsi?

-Kakune cnupThl Ha3bpIBalOTCS OAHOATOMHBIMUA, MHOIOQTOMHBIMU?

-Kakue cnupThl Ha3bIBalOTCS NMPEAEIbHBIMU, HETIPEAEIbHBIMU, ApOMaTHUECKUMU?
-Kakune Bozbl M30MepuM XapaKTEPHBI ISl CIUPTOB?

-HomenknaTtypa cnupToB.



-OnummuTe pu3nIecKre CBOMCTBA CIIUPTOB
-Ilouemy cpenmu cnupTOB HET Ta3000pa3HbIX BemlecTB? Kakas XxumMudeckas CBSI3b Ha3bIBACTCS
BOJIOPOTHOM?

TecroBble 3aanus:

1. ®yHkumoHanbpHas TPy CIMPTOB Ha3bIBaeTcs: A) kapOooHuIbHas b)runpokcunbHaas

B) Hutporpynma  I') kapOokcuiabHas

2. O6mas popmyna npeaenbHbIX OTHOATOMHBIX CITUPTOB:

A) R-CHO b) R-OH B) R-CH2NO: I') R-COOH

3.CrupThl H30MEpHBI (MEXKKIIaccoBast M30MepHsi)A) npocThiM 3upam b) crnoxubiM 3¢pupam B)
anpaeruaaM ') kapOOHOBBIM KHCIIOTaM

4.M0>XHO TIPEIOJI0KUTh, YTO XapaKTEPHOU peakuuel 1Jig CHUPTOB B OTJIIMUUE OT UX
MEXXKJIACCOBBIX N30MEPOBSBIIAETCS PEAKIIMS:

A) 3amerieHus b) ropenus
B) paznoxenus I') mpucoenuueHust
AJIbIeruabl

TecToBbIE 3a0aHNA:
1.06mmas popmyna aabAeruiIoB :
a) R-COOH6)R-CO-RB)R-OHr)R-COH

2.Coenunenne CHz— CHz- ClH — COH wuwmeer Ha3BaHue:
CHz3
a) 2-metunOyTaHaib 0) 2-MeTUIINIEHTaHalb B) 3-MeTWIOyTaHalb T) 3-MEeTHINIEHTaHAb
3.M3omepamu sBisitoTCs BeriecTBa, popmyiisl kotopsix:a) CHs — CH2 — COH 6) CHs — CH2 — CH2
—COH B) CH3—~ CH—-COH r) CH3—-CO—-CH 3
CH3
4. TIpu OKHMCTIEHUH aJIbAETHA0B 00pa3yroTcs: a)(heHoIbl O)CIUPTHl B)KETOHBI
I')KapOOHOBBIE KHUCIIOT
5.®opManbaeru B3auMOJICHCTBYET ¢ 00OMMH BEIIECTBAMH  TAphI:
a) BoJia U OKCUJ MeIU
0) METaH U 3TeH
B) BOJOPO/ ¥ THAPOKCUT] MEIN
I') YKCYCHas KMCJI0Ta ¥ 3TaHOJI
6.9TaHaIb MOXKHO MOJYYUTh THpaTaIlHeH:
a)3TuieHa O)IponuHa B)3THHA T)0yTuHa-1
7.B nenouke npeBpaleHuii: xjop3TaH — X — 3TaHaJb BEIIECTBO X: a) 3TAHOJ 0) Boza
B)3TaH TI')yKCyCHasi KUCJIOTa
8.IIpu BoccTaHOBJICHUH aJIbAETHIOB 00pa3yloTcs: a) KETOHbI 0) KApOOHOBBIE KUCIOTHI
B) CIIMPTHI T )aJIKEHBI
9. B peakuuio «cepeOpsHOro 3epKajia» BCTYNAET: a) MPONaHOH 0)3TaHOJ B)METaHallb TI') TITULEpUH

KapGoHoBbie KuCJI0THI

TecroBeie 3aanus:

1 Bapuant

1. Obmast popmyia OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT:

A) R-COH B)R-COOH B)R-COR TI')R-COOR

2.Coenunenne CH3-CH2-CH —COOH Hna3biBaetcst:
CHs

A) 2 — meTtunOyTaHoBast KMCIIOTA,

b) 3 — merunOyraHoBast KHCIOTA,

B) nenranoBast kucnora,

I")macnsiHast kucinora



3. B psiny kucnot: neHraHoBasi, 0yTaHOBasi, IPOMIAaHOBAs,ATAHOBAs — TEMIIEpPATypa KUIICHHUS:
A) yBennuuBaetcsi, b) ymenbiaercsa, B) He uzmensercs,l’) cHauana yBeIuUMBaeTCs, 3aTEM
YMEHbIIIAETCs

4. BomopoaHbie CBsi3U He 00pa3yloTcsi MEKIYMOJIEKYJIaMu:

A) CH3OH Bb) H-COOH B)H.O TI') CHs- COH

5. MypaBbrHas KUCIOTa pearupyeT ¢ Kax/IbIM BEIIECTBOM Maphl:

A) cepebpo, ruapokcu HaTpus, b) xiopun HaTpus, TaHod, B) MeTaHon, Kanui,
I') oxcua kanpius, consiHast KUCIIOTa

6. B cxeme X + Aq20 — nponuoHOBasi KUCIIOTA,BEMIECTBO X — 3TO

A) portan, b) mpomanon, B) npornien, I') npomanains

2 BapMaHT
1.K kapOOHOBBIM KHCIIOTaM OTHOCHUTCS BEIIECTBO,(HopMyIia KOTOPOro:
A) HCOH
b) CH3-COOH
B) H-COCHs
I') CHs- COOCH3
2.Coenunenune CH3-CH2-CH —COOH HnasbiBaercs:
CHz3s

A) 2 — meTunOyTaHOBast KMCIIOTA,
b) 3 — MmetunOyTaHoBas KucoTa,
B) nenranoBas kucinora,
I') macnanas kucnora

3. I1u- cBsI3b OTCYTCTBYET B MOJICKYJIE:

A) CH3-COOH b) HCOH B) CH3 -COCH3sI') CH3-OH

4.He pacTBOprMa B BOJIE KHCJIOTA!
A) mypaBbuHasi, b) azotnas, B) nanemutunoBas, I')ykcycHas

5. YKcycHast KHCI0Ta pearupyeTr co BCEMHU BEIeCTBaMHU,(DOPMYJITBI KOTOPBIX BXOST B TPYIITY:
A) Cu, Na 0, KOH b) K2CO3Na, C2HsOH
B) CH3-OH, Na>SOg4, Cl> I') NaOH, HCI, CHs- COH
6. MypaBbHHYIO KHCIIOTY OT YKCYCHOW MOYKHO OTJIMYHUThH CIIOMOIIIBIO PEAKTHUBA:

A) Br2 B) FeCls B) Agq:0 I') KOH

33]131[1/[51 Ha COCTaBJICHHUEC ypaBHe}mifl XUMHUYECCKHUX pealcuuif[, HIIIOCTPUPYIOIIUX XHMHYECCKHE
CBOMCTBA C YuyeToM MEXaHU3MOB TIPOTCKAHHUA JAaHHbBIX peaKum?l M TEeHEeTHYECKON CBA3M

OPraHnv4e€CKUX BEIIECCTB Pa3sHbIX KJIACCOB.

1. Hannmure ypaBHEHUs peaKUii, C MTOMOILBI KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOLINE MMpEeBpallie-

aus:CHs — CoH» — CoHs — CoHsCl — CoHs — CoH4Clo
B ypaBHEHHSX YKaXHTE CTPYKTYpHBIE (DOPMYJIBI OPraHUUIECKUX BEIICCTB.

2.Hanmmure YpaBHCHHUA peaKuHﬁ, C ITIOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTD CIICAYIOIIUEC ITPE Bpaliec-

gusa: CoHg — CoHy — CoH2 — C2H3Cl — CoHsCl — CoHa
B ypaBHEHHSIX yKaKUTE CTPYKTypHBIE (POPMYJIIbI OPTaHMUECKUX BEIIECTB.

Hanummure YPaBHCHUSA pealcunifl, C MOMOIIBI0 KOTOPBLIX MOKHO OCYHIECTBUTL CJACAYIOIIUE

NpeBpalIeHNsI:

1. anerart kanusg — 3TaH — X — 3TaHOJI — JTUITUIIOBBIN 3huUp
g, H Calty t
X

2.CaCy"— »TUH — dTaHallb 1 X2 “X3
HO t Mg B0
3.AlC3 X1 X2 JTaHaJb X3 X1
B L, P
4. CaCy—*3THUH"—DTaHaJb = X1 : X2 I X3
. . B .
5. CaCr —2—x; — B =y, , HiC-COOH —2%—x;— (CH3)>-C=0



o et ihtnid, HY MalE | CHET Ho 5O

6.HC=CH X1 CH3COOH X2 X3 ? YKCYCHasi KUCIIOTa
. HEy ¥ Elfald 4 o0
7.CH2BrCH,CH:Br X1 — Xo— nponen X3z*— 1,2- qubpommnponan
¢ CEL 0T AT gt HY O H 0H
8. CHy— " —X1-— CeHs s oy X4
e, EiH, . Cloodish . A B
9. aTen % X1 = X2 : *X3*—*TOJIyOJI X4
upm, 1 axm 12t CH 0L &0
10. CoHa»— CoHyCl, — 2522 Xy B — R
M, H, 50,
X3 CsHsCOOH

Tema 4.3. Opranunyeckue BellecTBa B KU3HeAeATEJbHOCTH 4YejoBeka. I[IpousBoacTBo u
NpUMeHEeHHe OPraHN4YeCKUX BelleCTB B MPOMBINIJIEHHOCTH

Tect mo Temam «Kucjiopoacoaep:kauue u a30TcojepsKanine coeJHHeHus»
1 BapuanT
1. K sxupam oTHOCHUTCS: @) TpHosiear  O) TJIMLEPUH  B) Kpaxmal
2.Yucino ruApOKCHIIBHBIX TPYIIN B MOJIEKYJIE TJIFOKO3bI paBHO: a) 5 0) 6 B) 7
3. B pesynbraTe runponnsa sTaidopmMuara (Ui STHIOBBIN 3()Up MypaBbUHON KUCIOTHI) 00pa3yOTCs:
a) 9TaHOBas KMCIIOTa U METaHOJ ©0) METaHOBasi KUCIIOTa U ATAHOJ
B) METaHOBAsl KUCJIOTA U TIIMLIEPUH
4. B peakuuto ruipoiin3a He BCTYIAET:
a) KpaxmaJsl 0) IeJUTI0I03a B) IIIIOK03a
5. I'moko3a umeet hopmyiy:
a) CeH1206 6) C12H22011 B) CeHs — CHO
6. Dtanoin oOpa3yercs MpH CIUPTOBOM OpPOKEHUU:
a) IEeJUTI0N03bI  0) TIIIOKO3bI B) Kpaxmaia
7. B pe3ynbTaT ruponnsa >KupoB MOKHO TOTYYHUTh:
a) STWICHIVIUKOIL  0) TJIIOKO3Y B) CTEAPUHOBYIO KHCIIOTY
8. KauecTBeHHOI peakiuell Ha KpaxMal SIBISIETCS PeaKIus C:
a) TUAPOKCUAOM Meau 0) Hoa0M B) aMMHAaYHBIM PacTBOPOM OKCHAa cepedpa
9. [IpousBoaHBIE aMMHUaKa, B MOJIEKYJIaX KOTOPBIX OJMH, JIBA HIJIM BCE TPU aTOMa BOAOPO/Ia 3aMEIIECHbI
YTIEBOAOPOAHBIME paliKaiaMy, Ha3bIBAIOTCS:
a) 6enkamu 0) aMMHOKHUCIIOTaMU B) aMUHAMU
10. BemectBo (CH3s)3N Ha3biBaeTcs:
a) METWJIAMHH 0) TPUMETUIIAMUH B) TUMETHIAMUH
11. AMUHBI IPOSIBIISIFOT CBOMCTBA:
a) OCHOBHBIE 0) KUCIOTHBIE B) aM(pOTEpHBIE
12. Peaknnto BOCCTaHOBJICHHUS HUTPOOEH30J1a B aHWIIMH OTKPBLI:
a) 3unuH 0) Konosanos B) Kyuepos
13. MosnexyJsibl O€IKOB MOCTPOEHBI U3 OCTATKOB:
a) aMHHOKHUCIIOT 0) YTJIEBOJIOB B) KHPHBIX KHCIOT
14. B pe3ynbTaTe THaposin3a 6eIKOB 00pa3yroTCs:
a) aMUHBI 0) AMUHOKHUCIIOTHI B) KapOOHOBBIE KUCTOTHI
15. Kenroe okpammBanue HaOIIOJACTCS B Peakuu OenKa ¢
a) Cu(OH). ©6) HNOs B) NaCl
16. IloueMmy aMUHOKHUCIIOTHI ABISIOTCSA aM(OTEPHBIMU BELIECTBAMU?
a) IMEIOT aMUHOTPYIITY U KapOOKCHIBLHYIO TPYIIITY
0) pearupyioT ¢ BOJOU
B) UMEIOT AMHHOTPYIITY
17. AMMUHOKHCIIOTA TJIMIIMH WU 2-aMHHOATAHOBAsI KUCJIOTa UMeeT hopMyIy:

a) NH2 — CHs 6) Ce¢Hs — CH2- NO2 B) NH2 — CH2- COOH



18. Bce BookHa TopasiesstoTCs Ha:

a) IPUPOJHBIC M CHHTETUIECKHE

0) NPUPOIHBIE U XUMHYECKUE

B) )KMBOTHBIC U PACTUTEIIbHBIE

19. Ilonumep — 3T0:

a) coelMHEHNE OOIBIIION MONIEKYIIPHON MACChI

0) MPOAYKT peaKIMH MOJTUMEPU3ALTUN

B) BBICOKOMOJIEKYJIIPHOE COEIMHEHUE, COCTOAIEE U3 MHOTOKPATHO MOBTOPSIOLIUXCS TPy aTOMOB
20. B kadecTBe TOIJIMBA MOKET IPUMEHSITHCS

a) aTaHoJ 0) 3TaHAIIb B) MNIMLEPUH

2 BapuaHT

1. K yriaeBomam oTHOCHTCS: a) Tpuosiear O) IIUIEpUH B) Kpaxmall

2. BemectBo MeTriihopMHUAaT (MM METUIIOBBIN 3(HUP MypaBbUHOM KHCIOTHI) UMEET (hopMyiTy:
a) CH3-CH2-CH>-OH 6) CH3-CH(NH:) — CHz 8) HCOOCH3

3. [IpogykTamu LIEII0YHOTO THIPOIN3a )KUPOB SIBIISIOTCSL:

a) TJIMLEPUH U COJIM BBICIIMX KapOOHOBBIX KHCIIOT

0) TIMIEPHH U BBICIINE KapOOHOBBIE KHUCIOTHI

B) 3THJICHIJIMKOJIb U BBICILIE KApOOHOBbIE KMCIIOTHI

4. I1pu OKHCIICHUH TIFOKO3bI aMMHAYHBIM PACTBOPOM OKCHIA cepedpa oOpazyercs:

a) TJIIOKOHOBAsl KUCJIOTA U METAJIIMUECKoe cepedpo

0) TIIFOKOHOBAs KUCIIOTA U BOJA

B) IVIIOKO3a U METaJNIN4YecKoe cepedpo

5. Kpaxman u nemtonosa umetot popmyay: a) (CeH120e)n 6) C12H22011 B) (CeH1005)n
6. KoHeuHbIM NPOYKTOM THAPOIM3a KpaxMaa sBIsSeTCs:

a) nesutoiio3a 0) TIrK03a B) GpyKTO3a

7. I'mroko3a u ppykro3za — 3T0:

a) MOHOcaxapu/pl 0) rmosMcaxapusl B) Aucaxapu/isl

8. Kakoe u3 BelecTB BCTyNaeT B peakiiio cepeOpsiHOTo 3epKaa:

a) aHWIUH 0) TIUIEPUH B) TITIOK03a

9. Ilpu no6aBneHun Kk OPOMHOM BOJIe aHUJIMHA BhINagaeT Oemblil ocalok, Tak Kak oOpa3yercs:
a) coiib (heHnIamMmMoHus 0) 2,4,6-TpuOpOMaHUINH B) OpOMaHWINH

10. Kakast pyHKIIMOHANBHAS TpyNa XapakTepHa Jisi aMUHOB?

a) HUTporpynna 0) aMMHOrpymmna B) KapOOKCHUIIbHAs TPyIINa

11. BemectBo 3THIaMuH UMeeT Gopmyiry

a) CH3-CH2-CH2-NO2  6) NH2 — CH2 — CHz — COOH B) CH3 — CH2 — NH2

12. YeM sBistOTCA MEXKIY COOON (DeHUITAaMMH U aHUJIUH?

a) romosioraMu  0) OJTHUM M TE€M K€ BELIECTBOM B) CTPYKTYPHBIMHU U30MEpaMH

13. AMMHOKHCIIOTBI POSIBJISIFOT CBOMCTBA!

a) am¢oTepHbIe 0) KUCIOTHBIE B) OCHOBHBIE

14. Pa3pymieHrie mpoCTpaHCTBEHHON CTPYKTYpbI OSTKOBOM MOJIEKYJIBI MTOJ] IEHCTBHEM BHEIIHUX
(akTOpOB Ha3bIBACTCS:

a) AeruApupoBaHueM 0) neruapaTanueit B) JeHaTypanuen

15. ®uoneroBoe okpamuBaHue HAOIIOTAETCS B peaKIuu Oenka ¢

a) Cu(OH). ©6) HNOs B) NaCl

16. [lepBuuHas cTpykTypa Oenka:

a) MOCJeI0BATEIbHOCTh AMUHOKHCIIOTHBIX OCTATKOB B MOJUMIENTHAHOMN LENH

0) coenuHeHne OEIKOBBIX MaKPOMOJIEKYJT

B) CIIMpaJIeBUIHAS CTPYKTypa, 00pa30oBaHHAas 3a CUET BOJOPOIHBIX CBSI3EH

17. Jlnst oOHApy»KEHUS B COCTAaBE OEIKOB HATMYHS MENTHAHBIX CBSA3EH HCTIOIB3YIOT:

a) OMypEeTOBYIO PEeaKLUIO 0) peakuio THAPOIN3a B) PEAKLUIO ATepHUPHUKALIUN



18. Otnuune MexX 1y MCKYCCTBEHHBIMHM U CHHTETHYECKMMU BOJIOKHAMU B TOM, UTO: @) ChIpbe AJIs
MOJTyYEHUSI UCKYCCTBEHHBIX BOJIOKOH — IPUPOIHBINA MOAUMED, ISl TOTYYESHHS] CHHTETUYECKUX
BOJIOKOH-CUHTETUYECKHI oInMep

0) ChIpbE JIJIsl IOTYyYEHUSI UICKYCCTBEHHBIX BOJIOKOH — HCKYCCTBEHHO ITOJTYYCHHBIH MOJIHMEp

B) MICKYCCTBEHHBIE BOJIOKHA MOIYYal0T MEXaHUYEeCKOi 00paboTKOI MPUPOIHBIX TOJTUMEPOB, a
CUHTETHUYECKUE TIPU XUMHUYECKON 00pabOTKe MPUPOIHBIX TOJTMMEPOB

19. Crenens nonumepusaiuu — 3To:

a) cpeJiHee YKCIIO CTPYKTYPHBIX 3BEHBEB B MOJIEKYJIE MOJIUMEpa

0) 4MCII0 MOJICKYJI MOHOMEpPA

B) YKMCJIO aTOMOB BOJIOPO/JIa B MOJIEKYJIE

20. B kauecTBe OAHOIO U3 OCHOBHBIX KOMIIOHEHTOB KPEMOB U Ma3el MPUMEHSIIOT:

a) ruuepuH 0) MypaBbUHAsl KMUCJIOTa B) METAHOJ

OTBeThI:

Ne Bonpoca 1 BapuaHT 2 BapuaHT
1 a B
2 a B
3 0 a
4 B a
5 a B
6 0 0
7 B a
8 o B
9 B o
10 § 0
11 a B
12 a 0
13 a a
14 o B
15 0 a
16 a a
17 B a
18 0 a
19 B a

20 a a

Tema 5.1. Kunernueckue 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIUi

Tect mo Temam «CKOpoOCTh XMMHUYECKHX peakuuil. XUMHYECKOe PABHOBECHE.»
1 BapuanT

1. ®axkTOp, HEe BIUAIOLINI HA CKOPOCTh XUMHYECKOH PeaKkuuu:
1) laBnenue

2) Temnepatypa

3) KonuenTparus

4) ®opma cocyaa, B KOTOPOM MPOTEKAET peaKITus



2. MakcumMaJibHAasi CKOPOCTh XMMHUYECKOM peaKkiui NPH B3aNMOIeCTBUH BellecTB, (OpMYJIbI
KOTOPBIX

1) Zn(rpanyinsr) + HCI1

2) Pb +HCI

3) Fe + HCI

4) Zn(meuis) + HCI

3. ®axkTop, He BJIUSIONINI HA CMellleHHe XUMHYeCKOI0 PABHOBECHS
1) JaBnenue

2) Konuenrpauus

3) TemmepaTypa

4) Ilpupona pearupyroumx BELECTB

4. YBeanueHue IJI0IIAAU MOBEPXHOCTH COMPUKOCHOBCHUSA MEKAY pearcHTaMi HE BJAUSACT HA
CKOPOCTh PeaKIuu:

1) 3Fe@s) + 4H2O(nap) = Fe304 + 4H21

2) Feus) + H2SO4p-p) = FESO4 + Ha1

3) FeSOup-p) + 2NaOHp-p) = Fe(OH)2| + NaS04

4) 4Fe(m) + 302+ 6H20 ) = 4Fe(OH)3),

5. Ilpu 00BIYHBIX YCIOBHAX ¢ HAUOOJIbIIEN CKOPOCTHIO C KUCJIOPOA0M B3aMMO/IeiiCTBYeT
1) naTpuii

2) Maruuu

3) xene3o

4) amoMUHUI

6.C yBesiMueHueM /1aBJIeHUS] PABHOBeCHe 00pATUMOI peaKlu, YypaBHEHHUe
koTopoii C2H4r+H20()«>C2Hs0H )

1) He usmenutcs

2) CMmecTuTCS B CTOPOHY MPOAYKTOB PEAKIIMH

3) CMecTuTCS B CTOPOHY HCXOHBIX BEIIECTB

7.]171s1 cMeleHnsi XMMUYeCKoro papHoBecusi ooparumoii peakuuu 2S02(r)+02(r)—2S03(r)+Q B
CTOPOHY MCXOIHBIX BellIeCTB HEOOXOAUMO:

1) YBenuuuTh 1aBieHue

2) [loBbIcUTh TEMIIEPATYPY

3) Bectu karanuzarop

4) [loHn3uTH TEMIIEPATYPY

8.C yBeqnmueHneM aBjieHUsI paBHOBecHe 00paTHMOIl peakUMH, ypaBHeHHe KOTOPOi
COmn+2H2(«»>2CH30H) + Q

1) He usmenurcs

2) CMecTUTCS B CTOPOHY NMPOJIYKTOB PEaKIUH

3) CmecTuTCs B CTOPOHY UCXOHBIX BEIIECTB

9. /st cMeleHusi XHMHY€eCKOro paBHoBecusi ooparumoii peakuuu N2(r)+3H2(r)«—2NHs(r)+Q
B CTOPOHY NPOAYKTOB peakuuu He00X0IUMO:

1) VBenuuuth KoHIeHTpauo NHs

2) IloBbICUTH TEMIIEPATYPY

3) [loBbicUTh HaBiIeHUE



10.ITonn:keHne TeMIepaTyphbl CMeNlaeT XMuMUYeCKoe PABHOBECHE BIIPABO B 00paTUMOM peaKkuuu,
YPaBHEHHE KOTOPOii:

1) 2NO(r) + O2(r) «> 2NO2(r) + Q 2) CoHe(r) <> 2C(1) + 3H2(r) —Q

3) 2HBr(r) <> Ha(r) + Bra(x) — Q 4) 2HI(r) <> Ho(r) + I2(1)

11. B kakoM HanpaB/IEHHH CMECTHTCS PAaBHOBECHE B 00paTHMOM NpoIecce, ypaBHEHHE KOTOPOro
2FeCl3 +2KI — 2FeCl2 +2Kl1+12eciin yBeIHYHTH KOHIEHTPAIIHIO XJI0PH/IA JKejie3a

1) cmecTuTCs BIIEBO

2) CMECTHTCS BIIPaBO

3) He cMecTUTCA

12. YcTaHOBHTE COOTBETCTBHE MEKAY (PaKTOPOM M CMEIlEHHEM PABHOBECHS JIUISI PeaKIuH,
ypaBHenue koropoii C2H4(r)+H2(r)«C2Hs(r) + Q

dakTop IMoJi0:keHne paBHOBeCHS
A) IloBbIIeHUE TaBIICHUS 1) CmecTuTcs BIpaBo
b) VBenuuenue remneparypsl 2) CmecTuTCs BIEBO
B) YBenuuenue xonnentpanuu CoHs 3) He usmenurcs

I') Ymensienne konnentpannu CoHe
) IlpumeneHune kaTtaauzaropa

2 BapuaHT

1.®DakTop, He BJAMSIIONIUI HA CKOPOCTh XUMHYECKOW peakIuu:
1)MecTo npoBeeHUS peaKIUH.

2)KoH1eHTpanuu pearupyoinux BeIecTB.

3)Ipupona pearupyroumx BEMIECTB.

4) Temnepartypa.

2.DaKTop, BIUAIOIIHI HA CMEIleHHe XHMHYeCKOr0 PABHOBECHS:
1)Karanu3zarop.

2)KoH1eHTpanus pearupyoumx BemecTB.

3)Ipupona pearupyronux BEMIECTB.

4)Tun KpUCTAIUINYECKOHN PEIIETKH pearupyronmx BelecTB.

3.Ckopoctb peakuuu  4Feus) + 3020 = 2Fe203¢s) yBeJIMUUTCH NIPH
1) ymenbmenun t°

2) yBenuueHuu t°

3) yMEHbIIIEHUHN KOHIIEHTPALUH KHCII0pOo/ia

4) yBeIMUEHHH MacChl JKene3a

4.Ha ckopocTh XUMHYECKOIl peakiun

Zn + CuCl; = ZnCl; + Cu He oka3bIBaeT BIMSHUS yBEIHUCHUE

1) TuToma M MOBEPXHOCTH COMPUKOCHOBEHHSI PEarpPYOIIUX BEIIECTB
2) TeMneparypbl

3) naBneHuUs

4) xonuentparuu pacteopa CuCly

5./lu1s1 yBeJIMYeHUSI CKOPOCTH XMMHYECKON peakiuu
Crims) + 2H*(p-p) = Cr?* (pp) + Har) HEOOX0aUMMO

1) yBenmUYUTH KOJIMYECTBO XpOMa

2) yBEJINYUTH KOHLIEHTPALMIO HOHOB BOJIOPO/A

3) YMEHBLIUTH TEMIIEPATYPY



4) yBenMYUTH KOHIIEHTPAIMIO BOJOPOAA

6. Xumunueckoe paBHoBecue B cucreme 2NO(r) + Oz <> 2NO2¢) + Q cMecTHTCS BIIpaBo npu
1) MOBBIIICHUH 1ABJICHUS

2) UCIIOJIb30BaHUM KaTaIn3aTropa

3) noBblieHMH KoHLeHTpauuu NO2

4) nospItieHUN t°

7. B kakoil cucrteMe U3MeHeHHe JaBJIeHUs MPAKTHYECKH He BJMseT HA CMellleHue XUMUYeCKOoro

paBHOBecHusi?
1)N_ +3H_ «<2NH 2)2H. +0O_«< 2H O
2(r) 2(r) 3(r) 2(r) 2( 1) 2 (n)
3)H. +Cl_ o2HCI 4)SO_ +Cl. «SO.Cl
2(r) 2(r) (r) 2(r) 2(r) 2 2(r)

8. XumMuyeckoe paBHOBecHe B ccTeMe

COq) + H20(r) «» CO2(r)+ Hor) + Q cMecTuTCs BIpaBo mpu
1) moBBIIICHUY TABJICHHS

2) NOHMKEHUU TeMIIepaTyphbl

3) noBbiennn kouueHTpaimu(CO2)

4) nonmxenuu koHueHtpauu(CO)

9. BepHbl JIH cjieyIONIue CyKAeHHs 0 CMellleHuH XUMHYeCKOro paBHoBecus B cucreme 2SO0z () +
O2@r) > 2S03 (1 + Q?

A. Ilpu nOBBIIIIEHUH TEMIIEPATYPbl XUMUYECKOE PAaBHOBECHE B JAHHOW CUCTEME CMECTHTCSI B CTOPOHY
MPOAYKTOB PEAKIIHH.

b. [Tpu yBenuueHnuu KoHIeHTpauu okcuaa cepsl (IV) paBHOBecue B CHCTEME CMECTUTCSI B CTOPOHY
MCXO/IHBIX BEIECTB.

1) BepHO TOJIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a CyKIeHU

4) 06a Cy>KIeHUsI HEBEPHBI

10. B peaknuu COn+H200) — COxn)+H2+Q  aJs cMeneHusi paBHOBecHs BIIPaBO
He00X0AUMO:

1) yBennuuTh 1aBIeHUE

2) yMEHBILIUTH JaBJICHUE

3) yBeIMUYUTH TEMIepaTypy

4) yMEHBIIUTH TEMIEPATYPY

11. U3meHeHuUe 1aBJIeHHSI CMelaeT PABHOBECHE B CUCTeMe
1)3H2(t) + N2(r) — 2NH3(1)

2)H2(r) + S(tB) >H2S(1)

3)N2(1) + O2(1) »2NO(T)

4)H2(T) + CI2(1) ->2HCI(1)

12. YcraHoBuTe cooTBeTCTBHE MEXKAY GAKTOPOM U CMELIEeHHMEM PAaBHOBECHS /ISl peaKkLu,
ypasuenue koropoii 4HCI(r)+O2(r)«—2H20(r) +2Clz(r) + Q

daxrop ITono:xenne papHOBeCHS
A) IloBbllieHne TeMnepaTypbl 1) CmectuTcs BIpaBo
b) YBenuuenus naBnenus 2) CMecTuTCs BIIEBO

B) YBemuuenue konnentpaiuu Oz 3) He usmenurcs



I') Ymenbmenne konnerTpanuu HCI
1) Ilpumenenue karaauzaropa

HNHcTpyKTHBHASI KAPTOYKA 10 TeMe: «CKOPOCTh XMMHYECKOH peaKkumy

CKOpOCTB XUMHYECKOM pPCaKnIuu — 3TO

Wzyuaembiii Hcnonb3yembie BemecTsa BriBo
daxrop Y m A
Mg + ZHCI—)MgCIZ + HZ
1.IIpupooa q
peazupyrouux Zn+ 2HCl— ZnCl; + H, eM_________ BeH.IeCT]fO, BCTymaromee B
PEaKIuio, TeM UAET peaKIfis.
seuecms
Cu+HCl=
Fe + H3PO4 (xonm)) —Fe 3 (PO4 )2 +
2.Konyenmpayus
AUV H» Yem KOHIICHTPAITUS pearupyroImx
i euge f nJ; . “ Fe + H3PO4 (pa36.) — Fez (PO4 )2 + BEILIECTB, TEM CKOPOCTh XUMHUYECKOU PEaKIIUu.

H>

3. Hasnenue (0ns
2a3086)

C JaBJICHUA CKOPOCThb pCaKINKU
. T.K. PaCCTOSAHHUEC MECKAY MOJICKYJIaMH
, IOOTOMY

BEPOSTHOCTh
CTOJIKHOBEHUI MOJIEKYJI, IPUBOSAIINX K IIPEBPAILECHUIO
BEIIECTBA.

4.Temnepamypa

CuO + H,SO4 —Cu SO4 + H,0

ITpn HarpeBaHUM CKOPOCTh

CuO + H,SO4 marp. —Cu SO+ H20 peaxuu
5. [nowaow CaCOs (kycok) + HCI —CaCl, +H,0+
conpurocrogernusi | CO; Yem IUIOIIA/(b CONPHUKOCHOBECHUSI, TEM
peazupyrouux CaCOs3 (mopoiok) + HClI — CaCl, +H,0+ CKOPOCTb PEaKIvu.
sewecms CO,

2H202 — 2H20 + O2 KatanusaTtopsl - XUMHYECKHE
6. kamaauzamop peaximmu;
MnO?2 Wurnburops -

2H202 — 2H20 + O2

XUMHUYECCKHUE PCAKIINH.




Tema 5.2. TepmoauHaMuyecKHe 3aKOHOMEPHOCTH MPOTEKAHUSA XMMUYECKUX PeaKIuii.
PaBHOBecHe XMMHUYECKHUX peaKkIuil

3anauu no reme «TemnoBbie 3¢dekThl XUMUYECKUX peakuuil. TepMoxuMuyeckue ypaBHeHUsD)

biiok 3a/1a4u ¢ KpaTkuM OTBETOM

3agaya 1. Onpenenure KOJMYECTBO TEIUIOTHI, KOTOpOE BbLAETUTCA npu obOpazoBanuu 120 r MgO B
pe3yJbTaTe peakluy FOPEeHHs MarHus, ¢ HOMOILBIO TEPMOXUMHUYECKOTO yPaBHEHHUS.

2 Mg+ 0O; =2MqO +1204 kJIx

JlaHo: Pewrenue:
m (Mg0) =120r 1) OmnpexensieM KOJIMYECTBA OKCHIAa MarHusi, HCIOJIb3Ys (GOPMYIy Jist
Haiitu: HAXO0X/ICHUS KOJMUYECTBA BEIIECTBA Yepe3 MaccCy.
Q1-?
n=m/M

n(MgO) = 120r/ 40 r/moms = 3 MoIIb

2) CocTaBrisiemM nponopLmIo C y4eTOM KOI(MULIMEHTOB B yPaBHEHUN peaKLmK
ITo ypaBuennto 2 monst MqO - 1204 xIx
ITo ycnoButo 3 Mo MgO - Q1
Otcroga
3 monp™® 1204k Ix
QL = - = 1803 x/Ix

Otser: [Ipu obpazoBanuu 120r oxcuaa maraus Beiaenutcs 1803 x/x sHeprum.

3agaua 2. B pe3ynbTare peakiuu, TEpPMOXUMHUECKOE YpaBHEHHE KOTOPOI
2 CoHo+ 50, =4C0, +2H,0 + 2610 K[k

BBIIAEIHIIOCH 652,5 k[’ TernoTel. OnpenenuTe Maccy CrOpeBILEro aleTHICHA.

Jlano: Pemenue:
Q1=1652,5 xJIx
Haiitu: 1) YcraHoBUM NpOMOPIMOHANFHBIE OTHOIICHHUS MEXIY KOIUYECTBOM
m(CZH 2)-? BEIIECTBA AlICTUIICHA U KOJINYECTBOM TEIUIOTHI.
ITo ypaBuenuto 2 monb CoHp ---------- 2610 x/Ix
ITo ycnoBuro X MO~ -==mm----- 652,5 x/Ix

Pemaem mponopiuto

2 monp* 652,5x Ik

2) OmpenensieM mMaccy aneruiieHa no ¢opmysie m=n* M
m = 0,5 momnb * 26 r/monb = 13 T.



OTtBeT: Macca cropeBiero areTuwieHa 13 r.

3agaua 3. B pesynprate ropenuss 48 r mertana Bbuiemwiioch 2406 k/x Ttemnorel. CocTaBbTe
TEPMOXUMHUUYECKOE YPAaBHEHHUE ITOH pEaKIH.

aHo:
m(CHg)= 48r
Q1 =2406 xJIx
Haiitu:

Q-?

Pewrenue:
1. 3anumiem ypaBHEHHE peaKIMu TOPEHUsI MeTaHa B 0011eM BUJIE

CH4t 20, =CO2+2H,0+Q
2. OnpenenuM KosmuecTBo 48 1 MeTaHa

n=m/M
n(CHy) = 48r/ 16 r/mons = 3 Mob

3. CocraBnsieM NPOMOPLHUIO C Y4eTOM KOI(P(OHUIMEHTOB B ypaBHEHHHU
peakuuu

ITo ycnoBuio 3momst CHy - 2406 xJIx
ITo ypaBHEHUIO Ilmoms CHs - Q

Pemaem mponopiuto

1 monp™* 2406 xJx

Ortser: TEPMOXUMHYCCKOC YPABHCHUC PCAKIINN TOPCHUA MCTaHA

CH4+ 20, = CO; +2H20 + 802 x /I

3angaua 4. Kakoii 00beM Kucnopoaa (pH H.Y.) BBIIEIUTCS B Pe3yIbTaTe peakIuK, TEPMOXUMHYECKOE
YpaBHEHUE KOTOPOH

2KCIOs = 2KCI + 302 - 91 k/[Ix,

€CJIM Ha pa3lIoKeHHe OepToJIeTOBON coin ObUTO0 3aTpaueHo 182 k]I TerIoTHI.

aHo:
Q1 =91 x/Ix

Haitu:
V (02)-?

Perenue:

1)YcraHoBHM TPOTIOPIIMOHANIBHBIC OTHOIIEHUS MEXIYy KOJIMYECTBOM
BEILIECTBA KUCIOPOIa U KOJIMYECTBOM TEILIOTHI.

ITo ypaBHenuto 3 monb O  ---------- 91 x/Ix
[To ycnoButo X MOJIb ~ ===------- 182 x/Ix

Pemaem mponopiuto



3 moap* 182 kJIx

2) BeiuucnuM 00beM KUCIOPO/Ia, COTIACHO 3aKOHY ABOTaipo
(Vm = 2264 1.m0715) V=n*Vm

V(O2) = 6 momb * 22,4 i/mons = 134,411
OTtBeT: 00beM BBIICTUBIIETOCS KUCI0poaa paBeH 134.,4 1.

Pemurte camMocTOAATEILHO:

1. Cornacno Tepmoxumuueckomy ypasuenuto peakiuu CHy+ 20, = CO2 +2H,0 + 802 x/Ix
OIIpeJieNIUTe KOMMUECTBO TEMIOTHI, BhIICIUBIIEHCS IPH CKUTAHUH 24 T METaHa.

2. TemnnoBoit adext peaknuu ropeHus cepbl paBeH 297 kJk. Kakas macca cepbl cropena, eciu
BBIZICTTAIIOCH 742,5 kJ>K TETUIOTHI.

3. o Tepmoxumuueckomy ypasaenmo Hy+ Cl, = 2HCI + 184,36 x/Ix paccunTaiite, Kakoii 06beM
3aTpaueH Ha oOpa3zoBaHHE XJIOPOBOAOPO.A (IIPH H.Y.), ECIIM IIPH STOM BbIAeIUI0Ch 921,8 KJIK TEIIOTHI.

Tema 6.1. IucnepcHble cucTeMbl M (PAKTOPBI X YCTOHYHUBOCTH

TecroBble 3a1aHus
Bapunant Nel.
1. B ciay4ae Mopckoii IeHbl JucniepcuoHHas (a3za:
a) TBepas, 0) Kuakas, B)razooOpasHasl.
2. Cmor — 970!
a) 30Jib, 0) resib, B) II€HA, T') a3P030Jib.
3. K oaMynibcusim OTHOCHTCS:
a) MbUIBHBII pacTBOp, 6) MOPCKOH MJI,B) MOJIOKO, T) JTUMda
4. JleneHre pacTBOPOB Ha UCTHHHBIEC M KOJUIOUIHBICOO0YCIOBJICHO:
a) BETOM, 0) TeMIepaTypoi, B) pa3MepOM YacCTHII, T')IIPO3PauyHOCTHIO.
5. lucniepcuoHHas cpejia TyMaHa:
a) xujakas, 0)razooOpas3Has, B) TBepjasl.
6. 3yOHas macra — 310
a) MyJbcusi, 0) UICTUHHBIN pacTBOP,B) a3pP030Jib, T') CYyCIIEH3HUS.

Bapuant Ne 2.
1. B ciay4ae mopucToro mokoyiaga AACIEpCHOHHAs cpefa:

a) TBepaas, 0) razooOpasHas, B) KUIKas.

2. 1M — 3TO:

a) 3071b, 0) renb, B) adpo30Jib, T) MEHA.

3. lucriepcHas ¢asza — 370:

a) BEIIeCTBO, KOTOPOTO B TUCIIEPCUOHHOM cpeie Ooiblie,0) BEecTBO, KOTOPOTo B JUCTIEPCUOHHOMN
Cpezie MEHBIIIE,B) CMECh BCEX BEUIECTB, KOTOPHIE COJIEPKATCS B AUCIIEPCHOHHON CUCTEME, T)
BEIIECTBO C pa3MepoOM YacTuil MeHee 1 HM.

4. SIBneHne caMOITPOU3BOJIHLHOTO BBIJICIICHUS )KHIKOCTH H3TEJIsl HA3bIBAKOT:



a) TUAPOIU30M, 0) MHUPOTH30M,B) CHHEPE3UCOM, T') CHHTE30M.
5. Kucenp — 370 a) HICTUHHBIN pacTBOp, 0) KOJUIOUAHBIMPACTBOP, B) a3P030JIb, I') B3BECh.
6. SIBneHUE KoarysAIuy XapakTEpPHO JyIs:a) 30J1ei, 0) rejieil, B) adpo3oiei,

I') BMYJIbCUI

Tema 6.2. UcciienoBanme CBOICTB IUCNIEPCHBIX CHCTEM /ISl MX WIeHTH(UKAIMT
3anauu no teme «PacrBopsnl. [IpuroroBijieHue pacTBOpPoOB»

1.

2.

10.

K 10%-npouentHomy pactBopy coiu maccoit 60 r no6asuiu 40 r Boasl. KakoBa MaccoBast 1osis
COJIM B HOBOM pacTBOpE.

[Ipu 3aconke orypioB Ha 1 11 Bozbl 6epyT cob Maccoit 90 . KakoBa MaccoBast 10J1s COTM B
3TOM PacTBOPE.

CKOJIBKO HY)KHO B3STh COJIM Ml BOJIBI YTOOBI PUTOTOBUTH 15-TipoIieHTHBIN pacTBOp Maccoi 200
r.

Haiigure maccoByro nomo pacTBopéHHOro BemiecTBa (B %) B pacTBOpe, MOJYYEHHOM IMpU
cmemuBanuu 450 T Boabl U 50 T caxapa.

Borunicnute MomnsipHyto KoOHIEHTpaiuio 4%-HOro pacTBopa MOBApEHHOW COJH, IJIOTHOCTD
KoToporo pasHa 1,027 /M.

Haiigure MaccoByro 00 THAPOKCHIA HATPUS B PACTBOPE, MOJISIPHAS. KOHLIEHTPALIUS KOTOPOTO
paBHa 3,08 Moib/7, a TuioTHOCTH 1,12 1/MIT.

Macca HuTpaTa Kaius, KOTOpYIO CieyeT pacTBopuTh B 150 T pacTBopa ¢ MaccoBoOii J10yiel 3Tol
conu 10% aiis mosrydeHus pacTBOpa ¢ MaccoBou noseit 12%, paBHa . (3anuceIBaliTe OTBET
c TOYHOCTBIO 10 JECSITHIX.)
[IpaBuibHblil oTBET: 3,4 T.

[TnotHocts 10% -HOrO pacTBOpa xnopuna kanus cocrapuseT 1,063 r/mn. Onpenenure maccy (T)
XJjopyuaa  Kauwus, KOTOPBIN COICPXKUTCA B 750 MJI Takoro  pacrBopa.
[IpaBunbHbIl oTBET: 75,0 T.

Paccuuraiite MaccoByto nomto (%) HUTpaTa HATPUS B pacCTBOPE, MOIYUYEHHOM IPH CMEIINBAHUN
250 r 10%-nor0 u 750 r 15%-noro pacTBOpOB 3TOMN COJIN.
[TpaBwibabIH oTBeT: 13,75 %.

Haiinure MaccoByro 400 THAPOKCUIA HATPUSL B PACTBOPE, MOJISIPHAsT KOHLIEHTPALIUSI KOTOPOTO
paBHa 3,08 MOJIB/JI, a IUIOTHOCTh 1,12 /M.
[TpaBunsubIi oTBeT: @(NaOH) = 11%.

Pemenne pacueTHbIX 3a1a4

3amaga Ne 1. Cynbar Maraust B BHjIe pacTBOpa ¢ MacCoBOU Jioneit 25% MprMEHSIeTCS TIPH THUITEPTOHNYCCKOM

6omne3nu . Kakast macca 3ot comm HeoOxomma st iprrotoriienrst 300 . pactsopa?.

3amaua Ne 2. PactBop xXnopupa Oapusi MCHONb3yeTcsl Ui OCaXIEHUs W3 Hero cyibgara Oapus ,
HCIIONB3YeMOro B peHTreHockornuu. Kakas macca xnopuza Oapust TpeOyercs yistipurorosienus S0r. 0,5%
pactBopa?

3amaua Ne 3. Kakyto maccy 5% pacTBopa MO>XHO IPHUTOTOBUTB 325T. cynbdara sxene3a (II). Kakas macca Bozp

IUTS 3TOr0 HeoOxoauma?

3anaua Ne 4. Kakast Macca caxapa v BoJbl HeOOXOAMMBI JutsinprrotoBieHust 250r. 25% pacrBopa?

3amada Ne 5. Cynbgar HaTpust UCTIONB3yeTCsl B MEAMIMHE Kak cnaduterbHoe. Kakas mMacca kpuctawiornapara
NazSOs 10 H2Omonanoburest mist npurotosienus 2 Kr 3% pactBopa NaxSOs ? 3amaua Ne 6. Xnopua KabLips
IIMPOKO MPUMEHSETCSI KaK KPOBOOCTAHABJIMBAIOILIEE CPEJICTBO, MOBBIIIAIOIIEE CBEPTHIBAEMOCTh KpoBH. Kaxas
macca kpuctamioruapara CaCl, 6H20 nonanooures as npurorosienns S00r. 10%pactopa CaClz?

3amaua Ne 7. 0,1% pactBop cynbara IMHKA HCHOIB3YeTCs MpH JICYEHWH IJIa3HBIX Oone3Hel Kak

AHTUCEIITUYECKOe M BsDKyIee BemecTBo. Kakas macca kpuctamioruapata ZnSOs 7HO motpelyercs st



nipurotoBieHrs 400r. Takoro pactBopa?

3amada Ne 8. Kakas macca 80% pactBopa dochopHOl KHCIOTBIIOTPEOyeTCs YIS PUroTORIeHHS 2 KT 5%
pactBopa?

3amaua Ne 9. Kakas macca 20% pactBopa mienoun notpedyercsyis mpurotorienus S00r. 1% pactBopa?

3amaga Ne 10. Kakas macca 10% pacTBopa XJI0pOBOIOPOIAHOM KUCIIOTHI TOTpedyercs 11 mpurotosieHys S00r.
0,5% pactBopa?3amaua Ne 11. Kaxas macca 15% pactBopa a30THOM KHCIOTbI OTpeOyeTcst sl IIPUTOTOBIICHHS
700r.15% pactBopa?

3amaga Ne 12. K 2 xr 20% pactBopa nmpumamm S00r. Bozsl. KakoBamaccoBast 10Jsl paCTBOPEHHOTO BEIIECTBA B
TMOTy4YEeHHOM pacTBOpe?

3amaya Ne 13. 3 kr 20% pactBopa THIpOKCHIA HATPUs ynapuiuo 2 Kr. KakoBa MaccoBast JIOJIsi TUIIPOKCHIA
HaTpusi B HOBOM pacTBope?

Tema 7.1. OOHapy:KeHUE HEOPTAHUYECKUX KATHOHOB U AHHUOHOB
KauecTBeHHBIE peaKIi Ha KATHOHBI

Katnon PeakTus IIpu3Hak peakumu
Brinagenue 6enoro ocajaka, He
Ba2+ S042- [PACTBOPUMOTO B KUCIIOTaX:
Ba2+ + SO42- = BaS04]
1) OH-
1) Bemmanenue ocaaka roiay0oro 1pera:
Cu2+ Cu2+ +20H—=Cu(OH)2|
2) BeinasieHue ocajka 4epHOro 1BeTa:
Cu2+ + S2-=CuS|
2) S2-
Brinmagenue ocaaka yepHOro LBeTa:
P2+ S2- Pb2+ + S2- = PbS|
Brinagenue 0e10ro ocaaka, He
_ pactBopuMoro B HNO3, HO pacTBOpUMOTO B
Agt ¢l ammuake NH3-H20:
Ag+ + Cl- — AgCl]
1) OH-
1) Beinasenue 6emoro ocajka, 3eJIEHEIOIIEro
Ha BO3JlyXe:
Fe2+ +20H—=Fe(OH)2|
Fe2+ 2) Beimagenue cuaero ocajaka (TypHOyneBa
2) I'ekcaunanogeppar (11I) kamus CHH): _
(KpacHast KpOBsIHAsl COJIb) K+ + Pe2+ + [Fe(CN)6J3- =
K3[Fe(CN)6] KFe[Fe(CN)6]4|
1) OH- 1) Beinazienue 6e10ro ocazika, 3€l1€HeI0IEro
2) I'excatmanodeppat (I11) kamus Ha BOsAyxe: _
Fe3+ (>xenTast KpOBsIHasL COJIb) Fe2+ + 20H-=Fe(OH)2)
KA[Fe(CN)6] 2) ane}neHHe cuHero ocajaka (bepiauHcKast
3) Pomanun-mon SCN— 1a3ypp): _
K+ + Fe3+ + [Fe(CN)6]4- = KFe[Fe(CN)6]|




3) [losiBieHHE UHTEHCUBHO-KPACHOTO
(KpOBaBO-KpPacHOI0) OKpalIMBaHUS:
Fe3+ + 3SCN— = Fe(SCN)3

Al3+

[emoub (ampoTepHBIC CBOMCTBA
TUAPOKCH/IA)

Brinanenue 6e10ro ocaaka ruIpokcuia
QJIFOMUHUS TP IPUIMBAHUM HEOOJIBIIOTO
KOJIMYECTBA IIEJI0YH:

OH- + Al3+ = AI(OH)3
1 €ro paCTBOPECHUE MPU JAIbHENIIIEM

[PUIMBAHHH:
Al(OH)3 + NaOH = Na[AI(OH)4]

NH4+

OH—, narpes

Briaenenue raza ¢ pe3skuM 3araxom:
NH4+ + OH—=NH31 + H20
[TocuHeHuMe BIIAKHOM JIAKMYCOBOM
OYMaKKH

H+
(kucnas
cpena)

Nupukaropsr:
— JJaKMYC
— METHJIOBBIN OpaHKEBbIN

KpacHoe okpamnBanue

KauecTBeHHEIC CaKIIM1 Ha aHHOHBbI

AHHOH

Bo3aeiicTBue WK peakTUB

IIpusnak peakuuu.
YpaBHeHHe peaKkiuu

S04*

Ba®

Brinmagenue 0ejoro OoCalika, HEC PaCTBOPUMOI'O
B KHCJIOTaX:

Ba2+ + SO42- = BaS04|

NO*

1) Ho6aButs H2SO4 (xoHI1.) 1
Cu, HarpeThb

2) Cmecp H2SO4 + FeSO4

1) OGpa3oBaHue pacTBOpa CUHETO I[BETA,
conepxaiiero nonsl Cu2+, BelieNIeHUE ra3a
Oyporo 1sera (NO2)

2) Bo3HHKHOBEHHE OKPACcKH CcyibdaTa
Hutpo3o-xkenesa (1) [Fe(H20)SNO]2+.
Oxpacka oT (pH0JIeTOBOM 10 KOPHUUHEBOI
(peakiusi «0Oyporo KoJIbIay)

PO4*

Ag+

BrlInaieHne CBETI0-KENTOro 0cajka B
HEUTpaJIbHOU Cpefe:
3Ag+ + PO43- = Ag3P0O4|

CrO4%

Ba*

Brimmagenne sKenToro ocajaka, He
[PacTBOPUMOTO B YKCYCHOM KHUCIJIOTE, HO
pactBopumoro B HCI:

Ba2+ + CrO42- = BaCrO4

s*

Pb2+

Brinagenre yepHoro ocajka:
Pb2+ + S2- =PbS |

CO3*

1) Ca*

2) H+

1) Bemmagenue 6emoro ocaaka, paCTBOPUMOTO
B KHCIIOTaX:

Ca2+ + CO32- = CaCO3]
2) Boigenenue 6ecliBETHOTO raza
(«BCKHUIIaHKE» ), BBI3BIBAIOIIEE TOMYTHEHHE
N3BECTKOBOI BOJIBI:

CO32- + 2H+ = CO21 + H20

Ca(OH)2 + CO2 = CaCO3| + H20




BrinagcHue 0e10ro ocagka v €ro
[PaCTBOpPEHUE MPH JATbHEHIIIEM POy CKaHUH
CO2 N3zBectroBas Boga Ca(OH)2 Coz:

Ca(OH)2 + CO2 = CaC0O3| + H20
CaCO3 + CO2 + H20 = Ca(HCO3)2

Boinenenue raza SO2 ¢ XapakTEpHBIM pPE3KUM
S0O3* H+ 3anaxoM (SO2):
2H+ + SO32- = H20 + SO21

Brinagenue 6eoro ocaaka:
Ca2+ + 2F—=CaF2|

BrinaieHre 6e0ro TBOPOKUCTOTO OCAIKa, HE
pactBopumoro B HNO3, Ho pacTBOpuMOIro B
INH3-H20O(koHi1.):

Ag+ + Cl-=AgCl]

AgCl + 2(NH3-H20) = [Ag(NH3)+ + CI— +
2H20

BrinazeHue cBEeTJIO-KENTOro 0cajika, He
pactBopumoro B HNO3:

Ag+ + Br— = AgBr|
(0caZioK TEMHEET Ha CBETY)

Cl- Ag+

Br— Ag+

Brimagenue sKenToro ocajaka, He

pactBopumoro B HNO3 u NH3-H2O(koH1r.):
Ag++1-=Agl|

(0caJloK TEMHEET Ha CBETY)

I- Ag+

OH- Nunukaropsr:
(menouyHas — JTaKMyC — CHHEe OKpalllBaHHe
cpena) — (Qenondranenn — MaJIMHOBOE OKpaIlIBaHUE

3amanne

B nstu npoOupkax 1moj HOMepaMH HAaXOJATCS: COJIIHAs KUCIIOTa, XJOpHUJ Oapus, TUIPOKCH HATpHs,
HUTpAT allOMUHUSA U KapOoHaTt HaTpus. He mpuberas k ApyruM peakTUBaM, OMpeAeNuTe, B KaKUX
nmpoOupkax HaxonsaTcs BemectBa. CocraBpTe IUIaH omnpeneneHus. l[lomydeHHbIe pe3ysbTaThl
SKCIIepUMEHTa 3aHecuTe B Ta0nuiy. CocTaBbTe YpaBHEHUS MOTYUYEHHBIX PEAKIIHIA.

BaCl, NaOH AI(NO,); HCI Na.CO,

BaCl,

NaOH
AI(NO.),
HCI
Na,CO;

3anosHeHHas Ta0juna. BeiBoabl:

BaCl, NaOH Al(NOs), HCI Na,CO;




BacCl,

Ocanoxk. He
pacTBOpSICTCS B
U30BITKE ET0YH

NaOH |- | === Ocamoxk. | -—— | ==---
PactBopsiercs B
U30BITKE IIEJI0YN
AI(NOy); | ----- Ocamox. | === | em—-- Ocanok. He
PacTtBopsieTcs B pacTBopsieTcs B
M30BITKE IIEJI0YH HM30BITKE IIEI0YU
HCI |- - e e ras
Na,CO; Ocamok. He | -—--- Ocajnok. He ra3 | -----
pacTBOpsIeTCS B pacTBOpSIETCS B
n30BITKE N30BITKE IIEJIOYH.
[[EJT0YH.

BriBoa. Tam, r1e BeImai ToJbKo 1 0caok, He pacTBOPSIONIUICS B M30BITKE Iienoun, Haxoautces BaCls

Tam, rae BbIman ToNbKO 1 0cazoK, pacTBOPSIOIIUICS B M30BITKE IIes109H, HaxoauTcss NaOH

Tawm, rae Boimain 1 ocanok, pacTBOPSIFOIIMICS B U30BITKE 111€J04YU M1 0CcalloK, HE paCTBOPSIOLIUIICS B

u30bITKe 11enoun,Haxoautcs Al(NO3)s
Tam, rae Beiaenuics Toibko 1 ra3, naxoaurcst HCI

TaM, I'’1€ BBIIIAJIO 2 O0CaJiKa, HC paCTBOPAOIINUXCA B HU30BITKE II€JI0OYH U BBIACINIICA 1 ra3, HaxXoJUuTCA

Na;CO3

Tema 7.2. O0Hapy:KeHHE OPraHMYECKUX BeleCTB OTAeJbHBIX KJIACCOB ¢ HCNOJb30BAHUEM
Ka4YeCTBEHHbIX peaKkluu

Tect. KauecTBeHHbIC peaKIIiM B HEOPTaHMYECKON U OPraHN4YeCKOM XUMHUH.

1. C rugpokxcunom meau (1) MoxkeT B3auMoaeiicTBOBaTh
1) sTunanerat

2)
3)
4)
5)
6)

IIII0KO03a
IpoIaHab

METaHOBas KHCJIOTa

npormnaxoi-1
IPONaHo-2

2. BepHbl 11 cnepyrolue cyxaeHus 00 nHauKaTopax?
A. ®eHondTaneHH U3MEHSET LIBET B paCTBOPE KUCIIOT.
b. Jlakmyc MO>XHO HCIIOIB30BATh 711 OOHAPYKEHHS KaK KUCJIOT, TaK U MIEIOYEH.

1) BepHO TONBKO A
2) BepHO TOJBKO b

3) BepHBI 00a CyXICHHS
4) oba Cy>XKJIeH!sT HEBEPHBI

3. B oiinume oT caxapo3bl MIHOK03a
pearupyer ¢ KuciaopoaoM

1)
2)
3)
4)
5)
6)

pearupyer ¢ CepHON KUCIOTOM (KOHII. )

BOCCTAHABIIMBAETCS BOJLOPOJOM
OKHCIISIETCd aMMHAaYHbIM pacTBOPOM OKCHAA cepedpa
pearupyer ¢ cysib(aToM HaTpUs

okucsercs rugapokcuaom meau(ll)




4. XapakTepHOH peaklMel 111 MHOTOaTOMHBIX CIIMPTOB SIBJISIETCS B3aUMOJEICTBHE C
1) H: 3) Ag20 B NH3pp)
2) CuSOs 4)Na

5. Peakmueid, c MOMOIIIBIO KOTOPOH MOKHO ONPEAETUTh HAINYHE B PACTBOPE CYIb(PaT-UOHOB SBISECTCS:
1) H2SO4 + 2KOH = K2S0O4 +2H20
2) H2S04 +BaCl; = BaSO4 + 2HCI
3) Al2(SO4)z + 6NaOH = 3NaxSO4 +2AI(OH)3
4) CuSO4 +Ni = NiSO4 +Cu

6. benku mproOOPETAIOT KENTYI0 OKPACKY IO/ ICHCTBUEM
1) HNOs3 (xoH11.) 3) HZSO4(1<onu.)

2) Co(OH)2 4) [Ag(NHz3)2]JOH
7. PeakTBOM Ha MOH Oapus SIBISIETCS pacTBOp, COAEpKaILUN
1) THIPOKCHA-HOHBI 3) XJIOpUA-HOHBI
2) cynbhaT-uOHBI 4) docdar -noHbI

8. PeakTBOM Ha MHOTOQTOMHBIE CIIMPTHI ABJIACTCA
1) CuSOs(p-p) 3) Ba(NO23)2 (p-p)
2) CU(OH)Z (B n36.KOH) 4) AQZO B NH3(p'p)

9. AMMmuauHbIil pacTBOp okcuaa cepedpa () sBiIsieTcss peakTUBOM Ha
1) mpomaHoOBYIO KUCIOTY 3) METUIIPTUIIOBBIN (Up
2) MypaBbUHBII anpierun  4) NpomuiIaneTar

10. B peakmuio «cepeOpsSHOro 3epKajiay BCTyHaeT KaXk/0€ U3 IBYX BEIIECTB:
1) sTaHOBas KUCIIOTA U ITAHOJ 3) oTuH U TaHAnoa-1,2
2) TJI0KO3a M METaHaJb 4) MeTaHOBas KUCIIOTa U caxapo3a

11. KauecTBeHHO peakuyell Ha popManbIeri SBISETCS €ro B3auMOJICHCTBHUE C
1) Bomopomom 3) 6poMHOIi BOIOM
2) XJIOpOBOJOPOAOM  4) aMMHAYHBIM PaCTBOPOM OKCH/Ia cepebpa

12. [l moaTBep K IeHHUS KAaYECTBEHHOTO COCTaBa XJIOPH/Ia aTFOMHUHHS HEOOXOIUMBI PACTBOPHI
1) docdara kanus 1 6pomua cepedpa
2) HuTpara cepedpa U TUIPOKCHIA KaHsI
3) HuTpara HATPHS U TUAPOKCHIA Oapusl
4) xnopuaa Kanplus u peHonpTaaenHa
KJTIOY.
234
2
346

RBOoo~NoOwNE

= O
AONNONREN A



12.2

Keiicbl ncnob3yoresi B KayecTBe OLIEHOYHOI'0 CPeACTBA B pa3jiesie 8 NPUKIJIATHOIO MOAYJIsl, HX
colep;kaHue ompenenasieTcsi ¢ y4eroM NnpogecCMOHAJbHOM HANPABJIEHHOCTH 00pa3oBaTeJIbHO
nporpammbl CIIO. IIpumepsbl TEM KeHCOB:

1. [ToTennenue kMMara U BBICBOOOXKACHHUE Ta30BBIX TUAPATOB CO JHA OKEaHa.

2. Bynyume marepuaisl 1S aBHa-, MalllMHO- U TPUOOPOCTPOCHHUSI.

3. HoBble MaTepualibl 11 COTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTENbHBIX MIPEMapaToOB.

5. XuMu4ecKue 3J€MEHTHI B )KU3HH YeIOBeKa.

6. BogopoHas sHepreTuka.

Keiic “Xuiop B ’kM3HM YesioBeKka”

B SlnoHum oObeauHeHHBIMH cujaMud HaroHambHOTO HMHCTHUTYTa 3710poBbs W [IpedexTypHoro
yHuBepcutera CuA3yoku OBUIO TPOBEICHO HCCIICAOBAHHE. YUEHBIE BBISICHWIW, YTO E€CTECTBEHHBIC
OpraHWYECKHE BEIICCTBA BCTYIAIOT B PEAKIUI0 C XJOPUPOBAHHOW BOJOW H3-TIOJA KpaHa, 00pasys
ONACHBIE COEIMHEHUS, KOTOPBIE MOTYT CIIY’KHTh IPUYMHOW paka. Takue coeqnHeHus Ha3blBatoTCs MX,
TO ecTh “MyTareH ukc” wiu “HeusBecTHbIll MyTaren”.

3aganus:

1. TIpeanoxkute cnocoObl YMEHBIICHUS SJOBUTOIO BIUSHUS XJIOpa B MUTHEBOW BOJIE HA OPraHU3M
YEJI0BEKa.

Hcxons w3 cBoed IKU3HEHHOM MPAKTUKHM, TMPUOIM3UTEIBHO PACCUUTANTE, CKOJBKO
XJIOPUPOBAHHOM BOJIbI BbI UCIIOJIB3YETE B TEUCHHE JTHS U JJISI KaKUX Lieei?

Kakue opransl yenoBeka 0oJbliie BCEro CTpaatoT OT BO3ICHCTBUS Xiopa?

Kaxk Bnusier xsiopupoBaHHasi BO/Ia Ha YEJIOBEKA NP KyHaHUU?

Haiigute nononnutensHyo HHPOpPMAIIHMIO O 3aMeHe XJIopa Mpu 00e33apaKUBAaHUU BOJIBI.
Uccnenyiite paznuunble TOBapbl OBITOBOW XUMHH B CBOéM noMe. CoCTaBbTE CIHMCOK
XJIOPCOAEPKAIUX COSTUHEHUHN, YKOKUTE Mepbl 0€30MaCHOCTH IpU paboTe ¢ HUMH.
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Omuém o mpoJenanHoi paboTe MOXKHO MPEIOCTaBUTH B MPOU3BOJILHOM Qopme.
Keiic “Boaoponomoousiu — mar B oyayiuee”

Atomobunn Honda FCX Clarity Ha BOIOpOAHBIX TOIUITMBHBIX dJIEMEHTAX €3/5T 1o oporam EBporibl ¢
2009 roga. B 2011 rogy Honda npucoennnunach kK €eBponenckoMy MapTHEPCTBY SKOJOTUYHON IHEPIUH
(Clean Energy Partnership), mocie yero BbiBena Ha MEpBBIN MJIaH MPOU3BOACTBO IKOJIOTHUYECKH YUCTHIX
apromobOmiieii. A Ha Ilstom MockoBckom MexayHaponHoMm aBtocaione BA3 mpencraBui CcBOIO
HOBUHKY “Jlaga-AHnTan” ¢ GajioHaMu BOJOPO/Ia U KUCIOPOa.

3ananuda:

1. Tlouemy MHOrMe aBTOMOOMJIbHBIE KOMIAHHM pa3pabaThIBalOT aBTOMOOWIM, palOoTarolue Ha
BOZOPOJHOM TOIUINBE?

2. Kak BpIXJIOMHBIE Ta3bl aBTOMOOWIIEH, pabOTaIONMX HA YTIIEBOJOPOIHOM TOIUIMBE, BIUSIOT Ha

3/10pOBBE YENIOBEKA?

Kaxkue “+” u “-” BbI BUANTE Y BOJOPOAOMOOMIICH?

Haiinure nononHuTensHyo HHGOpPMaIUIO 00 UX YCTPONCTBE.

Ecnu B Bamelf cemMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIM, MOJCUUTANTE, CKOJBKO

NpUOIN3UTENBHO JTUTPOB OCH3HMHA, ra3a U KaKoW MapKu HCIIOJIb3YETe €XKeIHEBHO.

6. Kakme BemecTBa W B KAaKOM KOJMYECTBE MOTYT HAXOJIUTHCS B BBIXJIOMHBIX Ta3ax BallUX
aBTOMOOMIIEH?
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Omuém o mpoJieIaHHOW paboTe MOXKHO MPETOCTABUTh B MPOU3BOJILHOM (hopMe.

Kpurepnem OIEHKH SBISIETCS ypOBEHb YCBOGHHS CTYJEHTOM MaTepHana, IpPeryCMOTPEHHOTO IPOrpaMMON
JUCLUIIIMHBI, YTO BBIPAYKACTCsI KOJIMYECTBOM IPABUIBHBIX OTBETOB HA MPEJIOKCHHBIC TECTOBBIC 3a/1aHMUS.

3a mpaBHIIBHBIN OTBET HA BOIPOCHI MJIM BEPHOE PELICHUE 3aaYH BBICTABIISIETCS MOIOKUTENbHAS OleHKa — 1 Oast.

3a HE MPaBHUIBHBINA OTBET Ha BONPOCH WIM HEBEPHOE PELICHUE 33Ja4M BBICTABIACTCSA OTpUIATENbHAs oreHka — 0

6aJuIoB.
IIpu BeINOTHEHUN 3aaHUIT B TeCTOBOI (opMe 00bIYHO HCTIOIB3YIOTCS CIeAYIOIHEe KPUTEPHH OLleHKH
KauecTBeHHas OIleHKA YPOBHSA HOATOTOBKH
ITpouent PE3yIbTaTUBHOCTH
(MpaBIITBHEIX OTBETOB) 6amT (oTMeTKa) BepOaTBHEII aHATIOT
90 + 100 5 OTIMYIHO
80 + 89 4 XOPOIIIO
60 + 79 3 YAOBIETBOPUTEILHO
MeHee 59 2 HEYIOBIICTBOPUTEIHEHO

OcHoBHBIe TPeOOBaHUS K 0()OPMJICHHIO TPYNIIOBBIX HJIM HHAUBUHAYAJIbHBIX TBOPYECKHUX 3aJaHUI
(mpoexToB)
TeMbl TPYIIOBBIX WK MHIUBUAYAIGHBIX TBOPYECKHUX 3a1aHUH (IIPOEKTOB) MO JUCHUTUIMHE XUMUS

VY4eOHO-HUCCIe10BAaTENIbCKUIT  [TPOEKT SBIISIETCS. OCHOBHBIM CIOCOOOM OLIEHKH PE3YJIbTaTOB
o0y4yeHus, c(HOPMHUPOBAHHBIX y OOYYAIONIMXCS B XOJE OCBOCHHUS MPUKIAJTHOTO MOAYJS XHUMHU.
HccnenoBanne M XUMHUYECKHHA aHanu3 OOBEKTOB Oumocheps/TexHochepsl (c yderom Oymymiei
po¢eCCUOHATILHOMN 1EATEIbHOCTH).

[TpuBenem nmpumMep MPOEKTHOTO 3aJaHus, padoTa HaJl KOTOPhIM HAaUMHAETCS ¢ Havyalla pasjena, a
JieTalbHOE BBINOJHEHUE 33/laHuil B Ipynmnax v oQpopMIIeHHE Pe3ylIbTaTOB MPOEKTHOW AEATENbHOCTH
IIPOU3BOJIUTCS B KOHIIE M3YyYEHUs pa3zena.

OO0mass Tema MPOEKTa, MPUBEIEHHAS HMKE, B JAlbHEHIIEM JEKOMIIO3UpyeTcs Mo (aceTHOMY
MPUHLMITY B 3aBUCUMOCTHU OT IOJIy4aeMoil 0OydaroIMMHUCS CIeNUanbHOCTH (Ipodeccuu), a TaKxke
KaKJasi TpyIa MOXET pacCMOTpeTh Oojiee yriyOJeHHO OJMH M3 00S3aTENbHBIX COJEP)KATEIbHBIX
KOMITOHEHTOB (ITOATEM) TTPOEKTA.

Ha3BaHue npoekTa: cocTaB/ieHHe MPOEKTa LIBETHUKA/Ca1a/oropojiaM B 3aBUCMOCTH OT COCTaBa
MPOaHATN3UPOBAHHBIX MOYB.

IIpo6saema ucciiefoBaHusi: ONpe/ieIeHUe BO3MOXKHOCTH Pa30OMBKH 1IBETHUKA B COOTBETCTBUU C
IU3aiHEPCKUM 3arpocoM U HEOOXOIMMOCTH aJamlTallui JU3aifHepCKOro IMPOeKTa K IMOYBEHHBIM U
KJIMMAaTUYECKUM YCJIOBUSIM Ha OCHOBAaHMHU MCCIIEJOBAHUS XMMHUYECKOTO COCTaBa MOYB MPEAIOKEHHOTO
y4acTKa.

Leab npoekTa: onpenenuTh BIUIHAE XUMUYECKOT0 COCTaBa IMOYB Ha MPEAI0KEHHOM yJacTKe Ha
aCCOPTHUMEHT pacTeHH, peKOMEHJAOBAHHBIX K MOCAJKE NIl peau3aliy BBIOPAHHOTO AU3aiHEPCKOIro
MIPOEKTA.

3agauu npoexkra:

1) uccnenoBaTh XMMUYECKHH COCTaB, CTPYKTYPY, KUCIOTHOCTh MOYBBI HA MPEITIOKEHHOM YYacTKe;

2) uccnenoBaTh HHCOJSIIMIO OTBEICHHOTO JIUIsl IBETHUKA YYacCTKa;

3) npeanoXKUTh MEpHI MO YIYUIIEHHIO KaueCTBa MOYBBI TyTE€M BHECEHHS Pa3IMYHbIX YI00peHui 1
100aBOK Ha MPE/JIOKEHHOM y4acTKe B CTydae HE0OXOMMOCTH;

4) ompenenuTh ACCOPTUMEHT pPACTCHHH B COOTBETCTBUU C BBISIBJICHHBIMH OCOOCHHOCTSIMH
MCCJIETOBAaHHOTO yYacTKa U AU3aHEPCKUM 3aIpOoCcOM;



5) cocTaBUTh MOCAIOYHYIO BEJIOMOCTH;

6) MOATOTOBUTH U IMYOJIUYHO MPEICTABUTH MPE3EHTAIMIO MO0 TEME MTPOEKTa B KOMaHIE.

Pe3yabraTsl 00yuyenus:

— OIpPEeIeNATh MepeUeHb HEOOXOAMMBIX HCCIIEIOBAHUNA XUMUYECKOTO COCTaBa MOYB M y4acTKa JIs
COCTaBJICHHSI WJIH aJIaNTallK paHee pa3paboTaHHOTO MPOEKTa BETHHKA,

— OIKCHIBATh 3aBHCHMOCTh aCCOPTHMEHTA PACTEHHH OT KauyecTBa MPEIJIOKCHHON MOYBBI IS
00yCTpOICTBA IIBETHHKA,

— CIIOCOOHOCTh HCIIOJIb30BaTh COBPEMEHHBIC CpEACTBa IOWCKA, aHAIM3a W HHTEPIPETALUH
uHbopManuy, W HHOOPMAIIMOHHBIE TEXHOJIOTUU [UIS BBINOJHEHHS 3a7ad Mpo(hecCHOHAILHOU
nesrenprocTH (OK-2);

— cImOCOOHOCTD A (EKTUBHO B3aUMOJICHCTBOBATh U paboTaTh B KOJUIeKTHBE U KoMaHe (OK—4).

PesyabTaT npoexkTHO# padoThl 00y4aromerocs:

— MakeT / BuaeoMaTepuan / me4atHele cpeictBa / 3D-mMonenu KOCMUYECKOH TEXHOJIOTHH;
Mpe3CHTAIMsI Pe3yIbTaTOB UCCIICIOBAHUS Ha TIPOPECCHOHATIBHBIX KOHKYpCaX.

dopma npeacTaBaeHus pe3yIbTATOB IPOEKTHOMH padoThbI:

— 3alUTa MPOEKTa C HMCIOJIb30BAHHEM CPEICTB BH3yalH3allMd U JIEMOHCTpAlUH mpoaykra ( /
MakeTa / BujeoMarepuaia / me4aTHoix cpeacts / 3D-momenu (Ipu HAJTMYUK).

Bo3Mo:kHBIE BapUaHTbI TEM IIPOCKTOB:

[IpoayKThl MUTAHUSA KAaK XUMHUYECKHUE COCTUHECHUS

Benku u ux 3HaveHUE B INTAaHUH YEIOBEKA

Hutpats! B mpoaykTax nuTaHus

3HadyeHMe KaJIbIIMS B )KH3HHU YeJIOBEKa

[IpuroroBnenue pacTBOPOB ONpPeIeTEHHON KOHIIEHTPAIIUN
VYriaeBobl M UX pOJIb B )KUBOM IPUPOJIE

buonorunueckas posib iona

HckyccTBeHHBIE KUPBI - yTPO3a 310POBbIO

’KecTtkocTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUS

0. AMUHOKHUCIOTBI — aM(POTEPHBIE OPraHUYECKHE COSAMHEHUS
1. ButamMuHBI 4 UX POJIb B )KU3HEIEATEILHOCTH YeJIOBEKa

12. Tokcuyeckoe AeMCTBHUE TSAKEIBIX METAIIJIOB Ha OPTaHU3M YeJIOBeKa
13. BuoreHuslie 2J1€MEHTEL

14. TlexTHH 1 ero BIMSIHUE HA OPTaHU3M UYeIOBeKa

15. Posib anpaeruioB B METaOOIMYECKUX MPOIeccax

RBoOoo~NoOwNE

OreHka Kpurepuu oneHKn
OTaMYHO paboTa BBINIOJIHEHA B COOTBETCTBMU C YTBEPXKJIEHHBIM IUIAHOM, TOJHOCTBIO PACKPBITO
ColepKaHWe  KaXIOro  BOIPOCA,  CTYAEHTOM  C(OPMYJIHPOBAHBICOOCTBEHHBIC

apryMEHTHPOBaHHBIC BBIBOJABI 1O TeMe paboThl. OdopmieHHe padOThl COOTBETCTBYET
npeIbsBIsieMbIM  TpeOoBaHusM. [Ipu3ammre paboOTBI CTYyNEHT CBOOOMHO BIAJICET
MaTepUaJIOM U OTBEYACT HABOIIPOCHL.

Xoporto paboTa BBINIOJHEHA B COOTBETCTBHH C YTBEPXKICHHBIM IUIAHOM, IMOJHOCTBIO PACKPBITO
COJIepXKaHUE KaXKJJ0r0 BOIIPOCa.

HesnauntensHple 3amedanuss K odopmieHH0 paborel. [lpu 3ammrepaOoTHl CTYICHT
BJIaJIeeT MaTePUAJIOM, HO OTBEYAET HEe Ha BCE BONPOCHI.

YJIOB_]'[eTBopI/]TeJ'[LHO pa60Ta BBITIOJTHEHA B COOTBETCTBUU C YTBECPKACHHBIM IJIAHOM, HO HE ITOJTHOCTBIO PACKPBITO
coJiepkaHue Kaxkaoro Borpoca. CTyZIGHTOM He CJieflaHbl COOCTBEHHBIE BBIBOJIBI MO TEME
pabotel. ['pyObie HeocTaTKH B oopmiieHnd padothl. [Ipu 3ammre paboThl CTYAeHT c1abo
BJIaJIeeT MaTePUAJIOM, OTBEYAET HE Ha BCE BOIPOCHI.

HeynosnerBopurensHo | PaboTa BBIMONHEHA HE B COOTBETCTBUM C YTBEPKJICHHBIM IUIAHOM, HE PAaCKPHITO
coJieprkaHue Kax0ro Bornpoca. CTyJICHTOM He CJieJIaHbl BBIBOJIBI 110 TeMe paboThl. [ pyObie




HeJOCTaTKu B odopmieHun paborsl. [lpu 3ammre paboThl CTYIAEHT HE BiaaeeT
MaTepHUaIOM, HE OTBEYACT Ha BOIPOCHL.

OcHoBHbIE TPeOOBaHUS K 0(popMIIeHHUIO 3cce (pedepaToB, TOKJIAT0B, COOOIIEHUH)

Tewmbl acce (pedeparoB, JOKIAA0B, COOOIIEHUH) TIO TUCITUTIIINHE « XUMUS)
Kuznb u gesrensHocts .M. Menaeneesa

HcTopust OTKPBITHSI OCHOBHBIX 3aKOHOB XHUMHH.

Posp MOHHBIX COEIMHEHHUN B HEKMBOW IPUPOJIE U B KU3HU YEIIOBEKA
CuHTeTHYeCKHe MMOJIMMEPHbIE MaTepUAIbl U UX POJIb B COBPEMEHHOI TEXHUKE
[MapaukoBsiii d3p ekt B atMochepe 3eMiTu i ero BO3MOXKHBIE TTOCIIEICTBUS
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB

Kpyrosoport a3ora B npupone

Kpyrosopot yriepozaa B npupoze
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Kputepuu onenku:
- OLICHKA «OTJIMYHO» BbICTABIISIETCS CTYACHTY, €CJIM OH IIOJIHO PAaCKpbLI TEMY JOKJIaga 03 J0N0JHEHU,
WIM €CId B OTBETE MPUCYTCTBYIOT HeOousbliue (He MPUHIUIUAIbHBIC) OTKIOHEHHS WM HAaBOJSIINE
(yTouHsIOIIME) BOIPOCHI IIPENOgaBaTes;
- OIICHKA «XOPOIII0» BBICTABIISETCS CTYACHTY, €CIH OH MOJHO PAacKPbUI OCHOBHBIE aCMEKTHI I0KJIa/1a, HO
VIOYCTHJI HEKOTOpBIE BaKHBIE JETald, WM €CIM B OTBETE MPHCYTCTBYIOT HeOonbmme (He
MPUHIMITHATBHBIC) OTKIIOHEHUS WK HaBOAsIIKE (YTOUHSIONIME) BOMPOCHI MTPEToaBaTes;
- OLIEHKA «Y/10BJIETBOPHUTEJbHO» BHICTABIIIETCS CTYACHTY, €CJIM OH HE MOJIHO PACKPbUI TEMY JOKJIaja,
UCIOJNB3Ysl JIMIIL OOIIMe MOHSATHS, WU €CId B OTBETE MPHUCYTCTBYIOT OOJBIINE OTKJIOHEHHUS WIH
HaBoJsAME (YTOUHSIONIME) BOMPOCHI MPENO aBaTENs;
- OILICHKAa «HEYIO0BJIETBOPUTEJIBHO» CTAaBUTCS INPH HEBBIIOJHEHHM CTYIEHTOM pedepaTa WIM HE
BJIQ/ICHUU MaTepUajoM B JOKIAe.
-OLIEHKA «3a4TE€HO» - pedepaT BBHINOJIHEH U PACKPBIBAET TEMY, CTYACHT BIaJe€eT 3HAHUAMU MaTepuaa.
-OLICHKA «HE 3aYTEHO» - pedepaT He BHIIOJHEH WIN CTYACHT He BIa/leeT MaTepHalioM, OTPa’KEHHBIM B
TEKCTE.

KpnTepnn OlleHMBAHNSA 3HAHUH CTYACHTOB INPU BBLINMOJHCHUHU NTPAKTUYECKHUX pa60T

OrneHka «O0TIHYHOY» (5 0GallJIoB) BBICTABIIAETCS, €CIIM CTYJEHT aKTHBHO pa0OTAeT B TE€UEHUE BCETO MPAKTUYECKOTO
3aHATHS, TaeT MOJTHBIC OTBETHI HA BOIIPOCHI IIPENIOaBaTeNsl B COOTBETCTBHU C TUIAHOM MIPAKTHIECKOTO 3aHATHUS U MIOKA3bIBACT
IIPH 3TOM TIyOOKOE OBJIAJICHUE JICKIIMOHHBIM MaTEpHaioM, 3HAHHE COOTBETCTBYIOMIEH JUTEPAaTyphl, CIIOCOOCH BBIPA3HTh
cOOCTBEHHOE OTHOIICHHE K JaHHOHM MpobieMe, NMPOSBISIET yMEHHE CaMOCTOSATENBHO M apryMEHTHPOBAHHO H3JIaraTh
MaTepHuall, aHAIN3UPOBATh SIBICHUS W (DAKTHI, IENaTh CaMOCTOATENbHBIE 00OOIICHUS W BHIBOABI, MMPABHIBHO BBHIIOIHSIET
y4eOHbIe 3a/1a9u, ToIycKas He Oonee 1-2 apuMeTHISCKHX OMIMOOK MITH OIUCOK.

Orenka «xopoiioy (4 6aia) BRICTABISCTCS IPU YCIOBHH COOIOICHUSI CIICYIONIMX TPEOOBAHUN: CTYICHT aKTUBHO
paboTaeT B TedeHNE MPAKTHUECKOTO 3aHATHS, BOIIPOCH OCBEIICHBI IIOTHO, M3JI0KEHHS MaTepHaa JJOTHIecKoe, 000CHOBaHHOE
(hakTamu, CO CChIJIKAMHU Ha COOTBETCTBYIOIINE HOPMATHBHBIC JOKYMEHTHI M JINTEPATYPHBIE HCTOYHHUKH, OCBEIIEHNE BOIIPOCOB
3aBEPIIEHO BHIBOJAMHM, CTYACHT OOHApPYXWJI YMEHHE aHATU3UPOBATh (DAKTBI M COOBITHA, a TaK)Ke BBHITIONHATH ydcOHBIE
3amaua. Ho B oTBeTax MOMyIIEHBl HETOYHOCTH, HEKOTOPHIE HE3HAYMTENIbHBIE OMIMOKH, MMEET MECTO HeJO0CTaTOYHas
apryMEeHTHPOBAHHOCTh MPH M3JI0KCHUU MaTephalia, YeTKO BBIPAKCHHOE OTHOIICHHE CTYACHTa K (hakTaM W COOBITHAM WIIN
JonyieHs! 1-2 apudmernaeckue U 1-2 Jorndeckre OmnOKH IPH BBIITOTHEHUH 3a/IaHHH.

OrnieHKa «yJIOBJIETBOPUTEIBHOY» (3 0ajura) BHICTABISETCS B TOM Clydae, KOTJa CTYACHT B IEJIOM OBJANEN CyTH
BOTIPOCOB 110 JaHHOH TeMe, OOHapy)XMBaeT 3HAHWE JEKIMOHHOTO MaTepHalla W y4eOHOH IuTepaTyphl, NBITACTCS
aHATM3UPOBATh (DAKTHI M COOBITHS, IENIaTh BEIBOJIBI M PEIIATh 3a7a4y, HO HAa 3aHATUH BEIET ceOs MaCCUBHO, OTBEYACT TOJIBKO
[0 BBI30BY NPEMOJABATENsl, [aeT HEMOJHbIE OTBETHl HAa BOMIPOCHI, JOMycKaeT TIpyOble OMmIMOKH MpPH OCBEUICHHU
TEOPETHYECKOT0 MaTeprana uin 3-4 JOrMYeCKUX OMIMOOK MPH BHIITOJHEHUH 33 aHUH.

OrneHKa «HEYIOBICTBOPUTENEHO» (2 M MeHee OaJUIOB) BBICTABISICTCS B CIydae, KOTJa CTYICHT OOHAPY KU
HECOCTOSATEIILHOCTh OCBETUTH BOIIPOC BOIIPOCHI OCBEIICHBI HETPABHIILHO, OECCUCTEMHO, C TPYyOBIMH OIIMOKAMHU, OTCYTCTBYIOT
TTOHVMAaHHSI OCHOBHOM CYTH BOTIPOCOB, BBIBOJIbI, 0000IIIEHHS, O0HAPYKEHO HEYMEHHUE peraTh yaeOHbIe 3a1auH.



HCTO‘IHOCTL, HCUYCTKOCTL B OCBCLICHUMHM BOINPOCOB, a TaKXKE OJHa apI/I(i)MeTI/ILICCKaSI omuOKa CHMKAIOT

MaKCHMaJIbHYI0 OlleHKY Ha 0,5 Oania, ofHa Jioruyeckast omnOKa Wiy OmunoOKa Mo CYTH WK COIEPYKaHUEM JaHHOTO BOIIpOca
- Ha | 6amn. OTcyTCTBHE OTBETA WM TTOJHOCTHIO HENIPAaBIIIBHBIA OTBET oneHHBaeTcs B 0 0amios.

I'paHuLbl OLIEHOK:

«OTIIMYHOY - 5 0aIoB

«xopomioy - 4 6aoB,
«YIOBJIETBOPUTEIHHO» — 3 OaIIIOB.
«HEYIOBIICTBOPUTEIBHO» - MEHEE 3 OaJIOB.

3.MOH OIIEHOYHBIX Cpeacre HpOMe)I(yTO'{HOﬁ aTTreCTallum

®opma: 1uppepeHIUPOBAHHBIN 3a4eT
KHUM npennazHaueH JUisi KOHTPOJIS U OLEHKH pe3yJbTaTOB OCBOEHUS 0011e00pa3oBaTeIbHON

JAUCHUITIIMHBI XuMus

HTorosast KOHTpoJIbHAs paboTa

Bapuanr 1.
1. JlaiiTe CpaBHUTEJIBHYIO XapaKTEPUCTUKY XUMUUYECKUX 31eMeHTOB Ne 19 u Ne 35 o nany:
[1nan No 19 Ne 35
| Ha3Banue
2 [lonoxenue B [ICXD

3. CtpoeHue aToma

4 Bo3MOKHBIE CTEIICHUA
OKHUCJIEHUSA

5 Tum u hopmya,
00pazyeMoro mpocToro
BCIIICCTBA

6 ®opmyna okcuaa

2. YKaXWTe HA3BaHHE, THI XUMUYECKON CBSI3H, TUI KPUCTAJUTMYECKON PEIICTKH U OTHIINTE
¢busnueckue cBoiictBa cienyronmx Beriects: P20s, Hz, NaxSOs, Al

3. JIms XuMUYeCcKuX peaxiuii:

a) CoHe < CoHs + H2— Q

b)Ca+ 0, Ca0O+Q

c) MgSO4 + Ba(OH)2 — BaSO4 + Mg(OH)2

d) Nal + Clz — NaCl + I

- YKakuTe TUN peakiuu ( 110 BCeM MPU3HAKaM)

- PaccraBbre K03 pULIHEHTHI

- B peaknusix b u d onpesenute OKMCIUTENh B BOCCTAHOBHUTEIh
- Peaknuto ¢ 3anumunTe B MOHHOM BHJIE

4. Onpeaenute TAN ruaponnsa u peakiuto cpeabl s codeit: Al (NO3)s , KoCOs

5. B xonbe cmemanu 25 r 2% pactBopa conu, 15 r 3% pactBopa conu u 10 r Bogsl. Beraucnure
MacCOBYIO JIOJIFO COJIM B IIOJYYEHHOM PacTBOpE.

6. [Ipy Kakux yCcIoBUsAX XUMHYECKOE PABHOBECHE B CHCTEME:

CO2(r)+C(B) > 2CO (1) —-Q

CMECTHUTCS B CTOPOHY MPOAYKTA PEaKIUH.

7. CocraBbTe ypaBHeHMs peakiuii mo cxeme: Ca —CaO — Ca (OH)2 — CaSOq

8. Hamummre ypaBHEHUS peaKIyii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYFOIINE




npepamerus:CHs — CoHo, — CoHs — CoHsCl — CaoHa — CoH4Cl
B ypaBHEHHSIX yKaXKUTE CTPYKTypHBIE (POPMYIIBI OPraHUUYECKUX BEIIECTB.
9. Beruucante Maccy cyibdara Kanblus, oopazosapuierocs u3 112r rugpokcuia KaabLus.

Bapuanr 2.
1. JlaiiTe CpaBHUTEJIBHYIO XapaKTEPUCTUKY XUMHUUYECKUX 31eMeHTOB Ne 16 n Ne 50 1o nany:
[1nan Ne 16 Ne 50
| Ha3Banue
2 Ilonoxenue B [ICXD

3. CtpoeHue aToma

4 Bo3MOXHEIE CTEIEHU
OKUCJICHUA

5 Tum u popmyna, o6pazyeMoro
POCTOTO BEIECTBA

6 dopmysia okcuIa

2. YKaXWTe HA3BaHHE, THI XUMUYCCKON CBSI3H, TUI KPUCTAJUTMYECKON PEIICTKH U OTHIIUTE
(busnueckue cBoicTBa cienyromux Bemects: Si, H2 S, KoCOs, Mg

3. 1 XUMHYECKUX PEaKIUA:

a) CoHa+ H2 > CoHe + Q

b) CuSO4 + NaOH — Cu (OH)2 + NaxSO4

¢) Cu + HNO3z — Cu (NO3)2 + NO + H20

d) MgO — Mg + O2

- YKakuTe TUI peakuuu ( 10 BCEM MTPU3HAKAM)

- PacctaBbTe KO PUITUEHTHI

- B peaknusx C u d omnpeaeauTe OKUCIUTEIb B BOCCTAHOBUTEIb
- Peakmuto b 3anummre B HOHHOM BHIE

4. OnpenenuTe THIT THAPOJIN3a U peakiuio cpepl s coneit: Ba (NO2)2 , CrCls

5. B xon6e cmemanu 40 r 30% pactBopa comnu, 20 r 6% pacTBopa conu U 100aBuIM B Hee St conu u 20
I BOJIbL. BbuncnuTe MaccoByo 0O COJU B ITOJIyYEHHOM PacTBOPE.

6. [Ipu Kakux yCclIOBUSAX XUMHUYECKOE PABHOBECHE B CUCTEME:
CO(r)+3H2(r)«> CHs(r)+H20 (r) +Q
CMECTUTCS B CTOPOHY IIPOJYKTa PEAKIIHH.

7.CocraBbTe ypaBHeHHUs peakimii o cxeme: Li —Li2O — Li OH — Li,CO3

8. Hanmmure ypaBHEHHS peaKIyii, C TOMOIIbIO KOTOPBIX MOYKHO OCYIIECTBHUTH CIEIYIOUIHE TIpe
Bpamienusi: CoHs —CoHs — CoH2 — CoH3Cl — CoHsCl — CoHa

B ypaBHEHHSIX yKaXUTE CTPYKTYpHBIE (DOPMYIIBI OPTaHHUECKHX BEIIECTB.

9.BeruncinuTe Maccy OKCH/IA JTUTHS, HEOOXOJMMOTO JJIsl TPUTOTOBICHHS 40T THAPOKCUIA JIUTHS.

Kpurepuu ouenku:
OTMeTKa «5»:

o JaH HOHHBII71 OTBCT HA OCHOBC I/I3y‘IeHHI)IX TeOpPII:I, BO3MOXHa HeCYH.[eCTBeHHa?I OHII/I6Ka.
OTMeTKa «4»:
e JIONyCTHMAa HEKOTOpas HETOJIHOTA OTBETA, MOXKET OBITh He OoJiee IBYX HECYIIECTBEHHBIX OIITHUOOK.



15.

16.
17.

18.
19.

20.
21.

22.
23.

24,
25.
26.

27.
28.
29.
30.

31.

OtmeTka «3»:

e paboTa BHIIOJHEHA HEMOJIHO (HO HE MEHee YeM Ha TPeTh), UMEIOTCs He 0oJiee 0JHOM CyIeCTBEHHON
omKOKHU ¥ 2-3 HECYIIECTBEHHBIE.

OtmeTka «2»:

e  pa0ora BBIIIOJIHEHA MEHbIIIE YEM Ha TPETh, UMEETCS] HECKOJIBKO CYILIECTBEHHBIX OIINOOK.

dopma: IK3aMeH

Cnucok BOIPOCOB K AK3aMEHY

[Ipeamer u 3agaun xumMunu. OCHOBHbBIE TOHATHUSL XUMUU (XUMUUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, AJUIOTPOITHS ).

Crpoenue aToma. DIEKTPOHHbIE KOHPUTYPAI[H ATOMOB.

[Tepuonuueckuii 3aKOH U MEpUOIMYECKas cCUCTeMa XuMHYecKux aeMenToB J[.M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB MO MEPUOIaM U TPpyInam
[Tepuonuueckoit cucremsl [I.1. Menaeneena

OcHOBHBIE 3aKOHBI XMMHUHU (3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA, 3aKOH COXPAHEHHUS MacChl
BeIlleCTBa, epuoanueckuii 3akon [[.1. Mennaeneena).

Monb. MonsipHas macca.

Buapl xumudeckoit CBs3M (MOHHAS, KOBAJICHTHASI - TTOJISIPHASI, U HETIOJISIPHAS ).

Buapl xumudeckoit cBs3M (MeTauIM4ecKas, BOAOPOIHAS ).
BaneHTHOCTD 3JIEMEHTOB.

. CrerneHb OKHUCIICHUS JIEMEHTOB.

. OKUCIHUTENbHO- BOCCTAHOBUTEIIHHBIC PEAKIIUH.

. Knmaccudukanus HeopraHnueckux COeAMHEHUN.

. TUTIBI XUMHYECKUX peakiuil (KI1accuPpuKaims ¢ mpuMepaMu ypaBHEHUHN PEaKInii).

. Tunbl KpUCTAIUIMYECKUX PEIHIETOK BEIIECTB. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THIIA

KPHUCTAJUIMYECKON PEIIETKH.
Oxcupl, ux Kinaccuukanus, XapakTepUCTUKAa XUMHUECKUX CBOWUCTB.

CriocoOslI OTy4eHUs OKCHJIOB.
Kucnotsl, ux knaccudukanys 1 CBOWCTBA HA OCHOBE MPEJCTABICHUN 00 SJEKTPOJIUTUYECKON

aucconranviv, NpakKTU4CCKOC MPpUMCHCHUC.

CriocoOblI 1oryueHHsl HeOPraHUYEeCKUX KHCIIOT.

OcHoBaHusl, X KJIacCU(UKALUS U CBOMCTBA HA OCHOBE IPEJCTABICHUN 00 AIEKTPOIUTUYECKON
JMCCOLMAIIUH, TPAKTUYECKOE TPUMEHEHHUE.

CriocoOblI 1oTyueHHst HEOPraHUYECKUX OCHOBAHHH.

Comn, wux Kimaccuukanus, COCTaB, CBOWCTBA Ha OCHOBE IIPEJACTABICHUNH TEOpUU
EKTPOIIUTUYECKON TUCCOLIUALNH.

I'mpponus coneld. Tunel rugponausa.

OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOIUTUYECKON JUCCOLUALINH.

Peakunu noHHOTO 0OMEHA B BOJIHBIX PAcTBOpAx. Y CIIOBUS MX HEOOPATUMOCTH.
Crioco0bI TTOTyYeHUsT HEOPTAaHUYECKUX COJIEH.

Mertautbl, X MOJIOKEHNE B IEPUOIMUECKON cHCTEME XUMUYeCKHX diiemeHToB J[.M1. MeHneneena,
CTPOEHHE aTOMa, XUMHUECKUE CBOICTBA.

OO6mwme crmocoOb! MOTYyYEHUST METaJLIOB.

dusnyeckre 1 XUMHUECKUE CBOMCTBA METAILIIOB.

UepHast v IBETHASI METAJUTYPTHUS.

Hewmeranibl, ux nojgoxkeHue B NEPUOIUYECKON CUCTEME XUMHUECKUX 31eMeHToB J1. 1.
MenneneeBa, XUMHYECKHE CBOMCTBA

DNEKTPOXUMHUYECKHUN PsII METAIOB. BEITECHEHHE METalIOB U3 PAcTBOPOB COJNEH JIPYyTrUMU
MeTaJTaMH.



32. OCHOBHBIE TIOJIOKEHHUSI TEOPHH XHWMHUYECKOTO CTPOCHHsSI OpTraHMYecKuX BemecTs A.M.
BbytnepoBa. OcHOBHbIE HAIIPABJIEHUS PA3BUTHS 3TON TEOPUH.

33. Knaccudukanus 1 0COOEHHOCTH OPTaHMYECKUX PEaKLIU.

34. zomepusi OpraHMUECKUX COCIMHECHUHN U €€ BH/IBI.

35. Knaccudukanus opranuueckux coequHeHnit. OCHOBBI HOMEHKIIATYPbl OPraHMUYECKUX BEIIECTB.

36. [IpenenbHbie  yrieBOMOpOIbl, oOmas (opMysia TOMOJIOTOB ITaHHOTO psiia, CTPOCHHUE.
XUMHUYECKUE CBOMCTBA METaHa.

37. CriocoObI MoTy4YeHus IPEIeTbHBIX YTIIIEBOIOPOIOB (AJIKAHOB)

38. HenpenenbHbIe yTIEBOIOPOABI psijia ATHIIEHA, 001ast (hopMyIia COCTaBa, CTPOSHUE, XUMUIECKHE
CBOWCTBA ATHJICHA.

39. CriocoObl MOTY4YEHUs STUICHOBBIX YTIIEBOJAOPOI0OB (IKEHOB)

40. AueTiiieH — TPEICTaBUTEIb YIJICBOJIOPOAOB C TPOHHOH CBSI3bI0 B MOJIEKYyJIe. XHUMHUYECKUE

CBOﬁCTBa, IMOJIYUCHHUEC U MIPUMECHCHUC alICTUJICHA B OPraHU4€CKOM CHUHTE3C.

41. CnocoOslI MOTy4YeHHUS alleTUIICHOBBIX YTIIEBOIOPOAOB (aJTKHHOB)

42. TlomydeHue CIUPTOB W3 TPEACTBHBIX W HEMPENeNbHBIX YIJIEBOJOPOIOB. [IpOMBIIICHHBIH
croco0 MoJly4eHus MeTaHoIa.

43. Kap6oHOBBIE KHCIOTHL. XMMHYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI

44. AMUHOKHCIIOTBI, X CTPOCHHE U XMMHUYECKHE CBOMCTBA. buonoruueckas pois aMUHOKHUCIIOT U

UX IPUMEHEHHE.

45. YraeBobl: KinaccuuKalys, MOHsITHE 0 MOHOCAXapHiax.

46. benku kak Ouononumepsl. CBoicTBa U Onosornyeckue GyHKIUN OEIKOB.

47. buooprannieckue coenHeHus. buonorndyeckne GyHKINN )KUPOB.

48. HykJeMHOBBIE KUCIIOTBI: COCTAB U CTpOCHUE. POJIb HYKJIIEMHOBBIX KUCIIOT B XKU3HEICATEIILHOCTH

OpraHnu3MoB.

2. IIpakTrdeckoe 3a1aHue.

1.MeToa0M 37eKTPOHHOTrO OajlaHca ypaBHIMTE OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO, CXeMa
kotopoit HoSO4+ Zn—2ZnSO4+H,S + H20.

2.0mpenenuTe TN XUMHYECKOW CBSI3M B TIPENIOKEHHBIX BemecTBax a)Brz 6)H20 B)MgO r)Na
mH2S e) NazS x) Zn

3.0npenenuTe THI XUMHYECKOH CBsI3U B peaioxeHHbix BemecTtBax a)Hz 6)H Cl B)CaO r)Fe m)HF
e)BaCl2 x)Cu

4.CocTaBbTe MOJIEKYJISIPHOE, TIOJHOE U COKpallleHHOe HoHHOe ypaBHeHue peakiuuu NaOH + CuBre=
5.0cy11ecTBUTH MpEBpaILECHUS:

1 2 3 4
Na — NaOH — Na,COs — NaCl — NaNOs;

6.MeTo10M 2JIEKTPOHHOTO OallaHca ypaBHIITE OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEaKIIUIO, CXeMa
kotopoit Al + CuCl, — AICIz + Cu

7.CocTaBbTe MOJIEKYJISIPHOE, TIOJTHOE U COKPAIlEHHOE HOHHOE YPABHEHUE PEaKIUH
HCI + NaOH =

8.3amaua: Onpenenure 00beM (H. y.), KOTOpbIi 3aiimMyT 0,25 MOJIb BOJOPOAA.

9. CocTaBbTe ypaBHEHHE THAPOIIN3A COIU, ONIPEICTUTE TUII THUAPOn3a U cpeny pactBopa CuSOq
10.CocTaBbTe ypaBHEHHE THIPOJIN3a COJH, ONIPEICITATE T THApOH3a U cpery pactBopa NaxSO3

11.CocraBbTe IEKTPOHHYIO U dIIEKTPOHHO-Tpaduyeckyto popmyny atoma Ca



12.0cy1iecTBUTh NpeBpaIICHUS:

1 2 3 4
Mg — MgCl, — Mg(OH), — MgO — MgSO4

13.3amgaua: Berunciaure maccy mutpara cepedbpa AgNO3 konmuectBom 0,5 MOJIb.
14.CocraBbTe MOJIEKYJISIPHOE, ITOJTHOE M COKPALICHHOE NOHHOE YPABHEHHS PEaKIIUU.
BaClz + NaxSO4 =

15.3amaya: Onpenenure KoarmuecTBo Kapoonata nuaka ZnCOs, Mmacca KOTOporo paBHa 246 r.
16.CocTaBbTe JICKTPOHHYIO U JIEKTPOHHO-Tpaduueckyto popmyny aroma Cl.

17.0cy1iecTBUTH IPEBpAILICHUS:
1 2 3 4
Cu — CuCl; — Cu(OH), — CuO — Cu

18.MeToioM 3JIEKTPOHHOrO 0OajaHca ypaBHANTE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIMIO,
cxema kotopoir NH3 + CuO — N2 + H,O + Cu

19.CocraBbTe ypaBHEHUE THPOJIH3a COJIH, ONPEACINUTE TUIT THpoiu3a u cpeny pactBopa AlCl;

20.MeTo0M 3IIEKTPOHHOTO OaaHca ypaBHSIMTE OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO,
cxema koropoii KCIO3 + S — KCI + SO2

21.3agauga: Kakoe koinm4ecTBO BeliecTBa coaepxutcs B 33 T okcuaa yriepoaa (IV)?

22.0cyu1ecTBUTh MPEBPAICHUS:

1 2 3 4
Fe FeCl Fe(OH), — FeSO4s —— FeCl;
23.0cy1ecTBUTh NPEBPAILCHHUS:

1 2 3 4
CH2=CH; — CH3-CH3; — CH3CH2Cl — CH3CH20OH — CH2=CH:
24. CocTaBbTe JIEKTPOHHYIO U JIEKTPOHHO-Tpaduyeckyro popmyny aroma Zn
25.0mpenenute TUN XUMUYECKoi cBs3M B BemecTBax: a) Ca 6)CaCl2 B)CI2 r)HCI n) S x) Na.O

3amanue (Uau OWIIETHI).
Bce O6uneTsl UMEIOT OJIMHAKOBYIO CTPYKTYPY:

1. Teopernueckast 4acTh - MPEANOJIaraeT YCTHBIM OTBET oOywaromuxcs. Bompocsl mpoBepsioT
TEOPETUYECKYIO MOATOTOBKY 00YHYaIOIIErocs Mo JUCIUILINHE.
2. [IpakTuueckoe 3amaHue — TPEANOJaraeT BBHIMOJHEHWE NPAKTUYCCKUX 3aJaHuil. 3amaaHus

MPOBEPAIOT MPAKTUYECKYIO MOATOTOBKY 00Y4YaIOLIerocs O AUCHUILINHE.
[Tpumeuanue. [IpakTuyeckas (oe) 3anaya/3ajgaHue BKIIOYAETCS IO YCMOTPEHHIO MPEo1aBaTesl.

Kpurtepuu omnenuBaHusi (BbIOpaTh B COOTBETCTBHM C (POPMOI KOHTpOJISI WIIM YyKa3aTb IPYTHE)
(mpunoxenue 2).

Tunosoe 3axanue (mpuMep 3K3aMEHALMOHHOTO OHIIeTa)
I'BITIOY PJI «Kuznspckuii npodeccoHanbHO-TIEAaroTHYeCKU KO

DK3aMeHaInOHHBINA OnteT Neo



[To y4eOHOI mucIuIUIMHEe

1.

[IpenonaBarens:
[Ipencenarens ITLK

TPEBOBAHUA U KPUTEPUU OLIEHKH K KUMY 110
MMPOMEXYTOYHOMN ATTECTAIIAA

Kpurtepun ounenku:

IIpennaraeMele, KpUTEPUU HOCSIT PEKOMEHIATENbHBIN XapaKTep

OtBeT 00y4aroIerocs OIeHNBAETCs 0 MATHOAITBHOI mKane. O01as K3aMeHalMOHHAs OLICHKA BHIBOAUTCS U3 OLIEHOK
3a BBIMOJIHEHHE KaXKJOTO M3 JABYX TEOPETHYECKUX M OJHOTO NPAKTHYECKOI'O BOIIPOCOB OMIIeTa U ABISETCA UX CPEIHHUM
apupmernueckuM. OleHKa OOY4YaroIerocs CKJIAJbIBAeTCs W3 €ro 3HAHWH M YMEHHH BBIXOJHUTh Ha Pa3IMYHBIH YPOBEHB
BOCIIPOU3BEJCHUS MaTepHaa.

«OTIMYHO» CTaBUTCA, €CIM OOYyYaIOIIMHCS IOJIHO, JOTUYHO, OCO3HAHHO M3JaraeT MaTepual, BIEIACT IVIaBHOE,
apryMEHTHPYET CBOIO TOYKY 3PEHHS Ha Ty WINM HHYIO IIpoOIeMy, MMEET CHCTEMHBIC IIOJHbIC 3HAHWA W YMEHHS IO
cocTaBlieHHOMY Bompocy. CopepxaHue BoIpoca OOy4alOIIUMCs M37araeT CBA3HO, B KpaTKoH ¢opMme, pacKpbIBaeT
MOCIE0BATENBHO CyTh M3Y4EHHOIO MaTepuaia, JEMOHCTPUPYs MPOYHOCTh M MPHUKIAJHYIO HAMPAaBICHHOCTH MOIYYEHHBIX
3HAHWMH M YMEHUH, HE JOIyCKaeT TEPMHHOJIOTMYECKUX OMIMOOK U (haKTHIECKUX HETOYHOCTEH.

«XO0po110» CTaBUTCS, €CIIN 00yJArONIMICS 3HACT MaTepual, CTPOUT OTBET YETKO, JIOTHIHO, yCTAHABINBAET IPHUIHHHO-
CJIEICTBEHHBIE CBS3M B PaMKaxX AUCLHUIUIMHBI, HO JIOIIyCKAaeT HE3HAUUTENIbHBIE HETOUHOCTH B M3JI0KEHUM MaTepuasa U Ipu
JIEMOHCTpAILMX aHAIMTHYECKUX YMEHUH. B 0TBETE OTCYTCTBYIOT HE3HAUUTENBHBIE DIIEMEHTHI COAEPKAHNS UIIH IPUCYTCTBYIOT
BCE HEOOXOMMBIEC IEMEHTHI COJIEPKaHUs, HO JOMYyIIEeHbl HEKOTOPHIE OMIMOKH, MHOTIa Hapyllajach MOCIE0BAaTEIbHOCT
U3T0XKEHUSI.

«Y10BJIETBOPUTEJIBHO» CTaBUTCS, €CJIM OOYYAIOIINNCS OPUEHTHPYETCS] B OCHOBHBIX NMOHATHUSAX, CTPOUT OTBET Ha
PENpOAyKTHBHOM YPOBHE, HO IIPH 3TOM JOITyCKAeT HETOYHOCTH M OIIMOKH B M3JIOKEHNUH MaTepHaia, Hy )KIaeTcs B HAaBOSIIHX
BOTIPOCAaxX, HE MOXKET NMPHUBECTH NMPHUMEPHI, JOIMYCKAaeT OMINOKM METOJUYECKOro XapakTepa NMpH aHaJIH3e IHIAKTHIECKOTO
MaTepuala U IPOEKTUPOBAHUY PA3INYHBIX BUAOB IEATEIbHOCTH.

«HeynoBJI€eTBOPUTEIBHO» CTABUTCS, €CJIM 00YYaIONINIACS HE OPUEHTUPYETCSI B OCHOBHBIX MOHATHSX, IEMOHCTPUPYET
TIOBEPXHOCTHBIE 3HAHUSA, €CIIH B X0/I€ OTBETA OTCYTCTBYET CaMOCTOSTEIILHOCT B M3JIOKEHUH MaTepraa JIM0o 3BY4UT OTKa3
JIaTh OTBET, JIOMyCKaeT IpyOble OIIMOKH MPH BHIMOJIHEHUH 3aJaHUH aHAJTUTHYECKOTO XapaKTepa

Kpurepnun oneHuBaHusi yCTHOTO 0TBETA HA JK3aMeHe
OneHka «5»  («oTIYHOY) COOTBETCTBYET clefyromen Ka4eCTBEHHOM
XapaKTEepUCTUKE: «U3JIOKEHO TPABIIIBHOE IMOHMMaHHE BOMNPOCAa W JaH HCUEPIBIBAIONIMI HAa HETrO OTBET, COoJepKaHHe
PacKpBITO MOJHO, NPO(ECCHOHAIBEHO, TPAMOTHOY.
BeicTaBusieTcs CTyAeHTY:
YCBOMBIIEMY B3aHMOCBS3b OCHOBHBIX MOHSATHH AMCHMIUIMHBI B MX 3HAaYeHWW M1 IpHOOpeTaeMoil mpodeccud,
NIPOSIBUBIIIEMY TBOPUYECKHE CIOCOOHOCTH B TOHUMAHUH, U3JI0)KEHUH H HCIIOIb30BaHUH yu4eOHO-TIPOrpaMMHOT0 MaTepHaa;
00HapyXKMBIIEMY BCECTOPOHHEE CHCTEMAaTHYeCcKOoe 3HaHWE y4eOHO- MPOTrpaMMHOTO MaTepHaia, 9YeTKO U CAMOCTOSITEIHHO
(6e3 HAaBOZSIIMX BOIIPOCOB) OTBEYAIOIIEMY HA BOIPOC Omiera.
Onenka «4» («X0poII0») COOTBETCTBYET ClIeyIONIeH KaueCTBEHHON XapaKTEePUCTHKE: «MU3JI0)KEHO MPaBHILHOE TIOHUMaHUe
BOTIPOCA, JAHO JOCTATOYHO MOAPOOHOE OMMCAaHHUE MpeIMeTa OTBETa, IPUBEICHBI M PACKPHITHI B TE3UCHOH (hopMe OCHOBHBIE
MTOHATHS, OTHOCSIINECS K IPEAMETY OTBETa, OIIHOOYHBIX ITONOKEHUH HET».
BricTaBnsieTcs cTyIeHTy:
00OHapyXKUBIIEMY MOJHOE 3HAHHE y4eOHO-TIPOrpaMMHOTO MaTepHaia, TPaMOTHO U IO CYIIECTBY OTBEYAIOLIEMY Ha BOIPOC
OniieTa M He OIMYCKAIOIEMY IIPU 3TOM CYIIECTBEHHBIX HETOYHOCTEH;
MOKa3aBIIEMy CUCTEMAaTHYECKHH XapakTep 3HaHWH 10 AUCIMIUIMHE M CTIOCOOHOMY K MX CAMOCTOSITEIIbHOMY MOIOJHEHHIO U
OOHOBIICHHIO B X0/1€ AaJbHEHIIEeH y4eOrl U MPo(hecCHOHATTBHON AEATETHHOCTH.
Onenka «3» («yA0BJIETBOPUTEILHO») BBICTABIISIETCS CTY/ICHTY:



00HapyKUBIIEMY 3HAHHE OCHOBHOTO yUE€OHO-TIPOrPaMMHOTO MaTepraia B 00beMe, HEOOXOIUMOM IS JaTbHEeHIeH yaeObn
U TIPEJICTOSIICH PaOOTHI IO MPO(PECCUU, CIPABISIONIEMYCS C BHIIOTHEHUEM 3aJaHHN, IIPETYyCMOTPEHHBIX POTPAMMOIA;

JIOIYCTHUBIIEMY HETOYHOCTH B OTBETE U IPH BBINOJIHEHUH YK3aMEHAIMOHHBIX 3a/laHUH, HO 00J1a1al0IMMH HEOOXOAUMBIMH
3HAHWSAMH JJIS1 UX yCTPAHEHUS MO PYKOBOACTBOM IPEIOAaBaTENs.
Ouenka «2» («Hey10BJIEeTBOPUTEIbHO0») BEICTABISIETCS CTYICHTY:

06Hapy)KI/IBIlIeMy CYIICCTBCHHBIC npo6enm B 3HAHHUAX OCHOBHOI'O yqeGHo- MmporpaMMHOro Marepuajia, JOMyCTUBIIEMY
NMPUHIUITUAIbHBIC OIIHOKY B BBITOTHEHUU MpeayCMOTPCHHBIX nporpaMMoﬁ 3aﬂaHHﬁ;

JIABIIIEMY OTBET, KOTOPBIN HE COOTBETCTBYET BOIIPOCY 9K3aMEHAIIMOHHOTO OMIIeTa.

IIpu oneHKe MUCbLMEHHBIX PA00T IPHHAMAIOTCS BO BHUMAHHE CIIEIYIOIINE KPUTSPUNL:
COOTBETCTBHE COJIEPIKaHUs paOOTHI TEME;
MIOJTHOTA OXBATa BOIIPOCOB, IIPELYCMOTPEHHBIX 331aHUEM;

JIOrn4cCKasa I0CJICA0BATCIIbPHOCTD N3J10KCHUA MaTtepuala, OCHOBaHHasA Ha
TIPOYHBIX TEOPETUICCKUX 3HAHUAX U MPAKTUICCKUX YMEHUAX 110 TEME;

CTEIeHb CAMOCTOSTEIFHOCTH NP pa3pabOoTKe BOIIPOCOB TEMBI;

TpaMOTHOC U3JIOKCHUE MaTCpUuaia, COGJ’IIO)JGHI/IC ImpaBujI O(l)OpMJ'IeHI/ISI pa6OTBI.
IIuceMeHnHas PK3aMeHaIMOHHAS pa60Ta OILICHUBACTCA HA KOTJIUYHO)», CCIIH:

Tema paboOTHI pacKpbITa MOJHOCTHIO M COOTBETCTBYET 3alaHHIO, BCE PA3/ICIIbl BHIIIOIIHEHEI B IIOJIHOM 00BEMeE.
Pabora oTpakaet BcecTOpOHHNE ITyOOKHE 3HAHUS TPOTPAMMHOTO MaTepHaa.

Martepuan H3IIOKEH YETKO, TPamMoTHO, MOCTIEI0BATEIBHO, c TPUMEHEHHEM
po¢heCCHOHATBHON TEPMUHOJIOTHH.

Omnucanue OpraHu3anuunu pa60qero MECTa YE€TKO COOTBCTCTBYCT TEMC pa60TI>I.
B 3akmouenun CICIaHbI 000CHOBaHHBIE BBIBO/JEI.

W3znoxxenne paboThl rpaMoTHOE, TIpaBwiaa o(opMIIeHHS paboThl coOmoneHsl. IlnchMeHHas >K3aMEHalMOHHas paboTa
OILIEHUBACTCS HA «XOPOII0», CCIIH:

Tema pa6OTLI pacKpbITa MOJIHOCTHIO U COOTBETCTBYET 3aaHUIO, BCC pa3/I€Jibl BHIIIOJIHCHEBI B ITOJJTHOM obneme.
Pabota OTpa’KacT MOJHBIC 3HAHUS TPOrPAMMHOI'0 MaTepHajia.

HMeroTcsl He3HAUUTENbHBIE 3aMEUYaHus M0 JOTUUECKON MOCINIEN0BATEIbHOCTU U3JI0KEHUS U COJEPKaHHUIO MaTepuana, 1o
MIPUMEHEHHUIO MTPOHECCHOHATIBHOW TEPMUHOJIOTHH.

OmnmcaHne OpraHu3aIiy padovyero MecTa JaHO B 0000IEHHOM BHIE, HEJJOCTATOYHO OTPaXKaeT TPEOOBaHUS K U3TOTOBJICHUIO
U3JENuil o TeMe paboTHL.

B 3akmrouennn caeaansl 000CHOBAHHBIE BEIBOIBL.

HIMeroTcst He3HAYUTEIbHBIC 3aMEYaHUS 10 TPAMOTHOCTH H3JIOKEHHUS MaTepraia 1 0pOPMIICHUIO PaOOTHI.
[MuceMeHHas 3K3aMeHAIIMOHHAs pa00Ta OIIEHUBACTCS HA «yAOBJIETBOPHTEIBHOY, SCITH:

Tema paboThI COOTBETCTBYET 3aJaHHIO, HO PACKPHITA HEIOCTATOYHO.
Pabota oTpaxaet He0OX0AUMble MUHUMAIIbHBIE 3HAHUSI IPOTPAMMHOT0 MaTepHara.

Wmerorcst 3aMedaHus 110 JIOTHYECKOH MOCIIeI0BATEIbHOCTU H3JI0KEHUSI 1
COJIepKaHMIO MaTepraa, c1abo NpuMeHeHa MpodecCHOHaNbHAS TEPMUHOIIOTHS.

B 3akiroueHny He cliesiaHbl 000CHOBAHHBIE BBIBOJIBI.

VmeroTcst 3HaUMTE bHBIE 3aMEYaHHsI 110 TPAMOTHOCTH H3JI0KEHHSI MaTepraiia U 0pOpMIICHHIO PabOTBHI.
[TrceMeHHast sK3aMeHaMOHHAs padoTa OLIEHHBACTCS HA «HEYHOBJIETBOPHTEILHOY, €CIIH:

Tema paboTbHI HE COOTBETCTBYET 3a/IaHUIO, HITH PACKPHITA YACTUIHO.

CtpykTypa pabOTHI He BEIJIEpKaHa, OTCYTCTBYET HECKOJIBKO Pa3eioB.

Pabora oTpakaer 3HaHUs MaTeprala Ha ypOBHE HM)KE MUHHMAIIBHBIX TPEOOBAaHHUN MPOTPAMMBEIL.

Hmerorcs 3HAYUTCIIBHBIC 3aMCUYaHuA 110 TMOCIICAOBATCIIBHOCTU HM3JIOKEHUA W COACPKAHUIO
Martepuaja.

Nmerorcst rpyOble HapyIIeHHs B 0pOPMIIEHHN PaOOTHI.

Eciu pabota coaep:kuT psia 3aJaHMil, CJI0KHOCTH BBINOJHEHHMS KAXKAOI0 OLEHMBaeTcs Oa/LulaMU, TO MOXKHO
HCMOJIL30BATH CJAEAYIONIYIO HIKATY OIeHKH:

100 — 85 6asoB — OTIIMYHO
84 — 70 6amtoB — X0OpOIIO
69 — 50 6aIoB — y/IOBIETBOPHTEIHHO



Menee 50 0aI0B — HEYAOBICTBOPUTEIBHO

5. Ilepeyenb MaTepuaJioB, 000Py10BAHUSA U HH(POPMALMOHHBIX HCTOYHUKOB

5.1. Jluteparypa

OCHOBHBIE UCTOYHUKU:

1. Xumuss 10 knacc. Tabpuensn O.C., OctpoymoB W.I'., CnagxkoB C.A.,. M:
[Ipocenienne,2022.-128c.

2. Xumuss 11 knacc. Tabpuensn O.C., OctpoymoB W.I'., CnagxkoB C.A.,. M:
IIpoceemenue, [Ipocsemenue,2022.-127c.

3. Xumus. 10 kmace. Yrnyonéuneiii ypoenb : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlyauna. — M.: [Ipocsemienue, 2022.
— 446, [2] c.: ui.

4. Xumwust. 11 kmace. YriryOn€énnsnii ypoBens : yuyeOHuk/ B.B. Epemun, H.E. Ky3pmenko,

A.A. [Ipo3nos, B.B. Jlynun; nog pen. B.B. Jlynuna. — M.: IIpocBemenue, 2022. — 478, [2] c.: un.

JlOTOJTHUTEIbHBIC HCTOYHUKH

1. Andunorenoa, M. B. Xumusa: y4eOHMK | TPAKTHKyM Il CPEIHETO
npodeccnonansHoro oopazosanusi / 1. B. Andunorenosa, A. B. badkos, B. A. [TonkoB. — 2-¢
u3a., ucop. u aomn. — Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. [eronuxuna, H. A. O6mas xumus: yaeonuk mais CI1O / H. A. Illeronmmxuna, JI.
B. Munaesckas. — Caunkr-IletepOypr: Jlans, 2021. — 164 c.
3. Huxonbckuii, A. b. Xumusa: y4eOHMK ¥ TPAKTHKYM JUISI  CPEIHETO

npodeccuonansHoro oopasosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3f., nepepabd. u
non. — Mocksa: UzparensctBo FOpaiit, 2022. — 507 c.

4, XuMus: yuyeOHHMK s cpenHero mnpodeccuonambHoro obpaszoBanus / HO. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan; mox obmieit penakiueii I'. H. daneesa.
— 2-e u3J., nepepad. u gon. — Mocka: M3natensctBo FOpaiit, 2022. — 431 c.

S, Xumus. YrinyOneHHsii ypoBeHb. 10—11 kmacesl: pabodasi mporpamma K JIMHHH
YMK B.B. JlyHuna: yueOHO-METOIUYECKOe nocobue / B.B. Epemum,
A.A. lpo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

6. Meronnyeckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3bmenko,
B.U. Tepenuna, A. A. Jlpo3noBa u ap. «Xumusa. YTiyOsieHHbIH ypoBeHb». 10 kimacc / B. B.
Epemun, AA. Hpo3nos, H1.B. Epemuna, B. n. MaxoHuHa,
0. 0. Cumonoga, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : un

7. Meronnyeckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Hposnosa u np. «Xumusi. YriayoneHHbit ypoBenb». 11 kimace / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. :

WL

8. I'ycea, E. B. Xumus mia CIIO: yuebHo-meronuueckoe nocodue / E. B. I'ycesa,
M. P. 3uranmmna, JI. M. KymukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkct: anexTpoHHbI // Jlanp : snekTpoHHO-OMOnMMoTeuHast cuctema. — URL:

https://e.lanbook.com/book/196096 (mata obpamenus: 14.10.2022). — Pexxum goctyma: s
aBTOPH3. MOJIb30BATEICH.

9. Yepnukona, H. FO. Xumus B 10cTymTHOM U3JI0KEHUU: yueOHOE Tocodue 1ist CIo /
H. 1O. YepnukoBa. — 2-e u3., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — TexkcT: anexTpoHHSI // JIaHb: 2NeKTpOHHO-OnOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/195532 (mata obOpamenus: 14.10.2022). — Pexxum goctyma: s
aBTOPH3. NIOJI30BATEIIEH.



10. [lleprunpina, JI. B. Xumus: yde6noe mocodbue / JI. B. IlleBuunbiaa, A. M.
AmnapueB. — Hoocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TekcrT:
AJIICKTPOHHBIN /l Jlanb: 3JICKTPOHHO-OMOIMOTEeUHas cucTeMa. — URL.:
https://e.lanbook.com/book/118505 (mara oGpamienus: 14.10.2022). — Pexum jpoctyma: s
aBTOPH3. MOJIb30BATEIICH.

11. brmunos, JI. H. Xumus: yaeonuk s CIIO / JI. H. biunos, U. JI. Tlepdunona, T.
B. CokonoBa. — 2-e u3g., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — TexkcT: 3nekTpoHHbIA // JlaHb: 31MeKTpoHHO-OMOMMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata obpamenus: 14.10.2022). — PexkuM gocTyma: s
aBTOPU3. II0JI30BATEIICH.

12. I"a6puensn, O. C., JIpicoBa, I'. I'. Xumus: kHHATA 1S TPENIOgaBaTelis: y4e0.-MeTOI.
mocobue. — M. Akanemus, 2012. - 332 c.

13. UepnukoBa H. I., MemepskoBa E. B. Pemaem 3amaun no XuMmuu
camocrostensHO: ydeOHoe mocobue / H. FO. Uepnukoma, E. B. MemepskoBa — CaHKT-
[TerepOypr: Jlanp, 2022. — 328 c.

14. Pe3nukoB B. A. COOpHUK yripa)XHEHUH U 3a/1a4 110 OPraHU4eCKO XUMUU: yueOHOe

nocobue / B.A. PesuukoB — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

15. Kanyctuna A. A., Xanpuenko U. I'., JIlu6anor B. B. Ob6mas u Heopranuueckas
xumust. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIu6anos— Cankr-IletepOypr:
Jlanp, 2020. — 152 c.

16. laopuensa O.C. Xwmmus: yued. mist crya. mpod. yued. 3aBemenuit / O.C.
INabpuensu, U.I'. OctpoymoB. — M., 2016.- 256 c.
17. labpuensa O.C. Xummst st npodeccuii U CIeNHATLHOCTEH TEXHUYECKOTO

npoduns: yueOHHUK A CTyI. yupexaenuil cpea. mpod. obpazosanus / O.C. 'abpuensn, N.I'.
OctpoymoB. — 4-e u3j., ctep. — M. : U3natenbekuil neHTp «Akagemus», 2017. — 272 c.

5.2. UaTepHeT pecypcsl
1. hvsh.ru — XKypran «Xumus B IKoJie».
2. https://postnauka.ru/themes/chemistry — neknuu 1O XMMHH Ha caiTe
IMoctrayka. http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nmonymsipHbelii  mpoekT «DiaeMeHThl Oosiblioi Hayku» (pusnka, XuMHs, MaTeMaTHKa,
aCTpPOHOMHUS, HAYKH O *KHU3HU, HaykKu o 3emie). HoBOCTH Hayku, KHUTH, HAy4HO-TIOMYJISIPHbIE CTAThH,
JICKIIMH, OHIUKIIONICANH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-TIOmyJIsipHOTO XypHaia «llorenuumam». XKXypuan usgaércsa ¢ 2005 r., ¢ 2011 r. — pazzgen

«XUMUSY.
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT HayyHO-TIOIYJIIPHOTO XKypHaiia « XUMHUA U ku3HbY». XKypHan uznaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas 2JIEKTpOHHAs OmOMMOTEeKa xuMudeckoro mnoptana «Chemnet»y, comepxut ydeOHBIE U
nH(OPMAaIMOHHbIE MaTepPHAaJIbI IJIsl IIKOJLHUKOB U yuuTenell. B Hell MoykHO HaliTH yueOHHUKH 1o o01ien
n HeOpFaHI/I‘IeCKOﬁ XUMHUU, OpFaHquCKOﬁ XUMHHU, MYJIbTHMEANAMATCpHUalbl, a TaKXE 3ajJadyu
XMUMHUYECKHX OJIMMITNAJ C PEIICHUSIMH, 33]Ja4l BCTYIUTEIbHBIX 9K3aMEHOB /11 aOUTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nndopmanvonnsle Matepuansl 00 onumnuagax: MockoBckoil ropojackoi, Bcepoccuiickoii,
MenneneeBckoil, MexayHapoaHoil. [IpuBeneHsl 3a1aun TEOPETUUECKUX U HKCIIEPUMEHTAIIBHBIX TYPOB,
Mo/IpoOHBIE pellleHus], CIUCKU U (poTorpaduu modeauTeneu.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrtema AMCTaHIIMOHHOTO 00y4eHUs!, HallpaBJICHHAs B TIEPBYIO OYepeIb Ha OJArOTOBKY K OJIMMITHA/1aM
BCEX YpPOBHEH — OT IIKOJBHBIX 10 MexayHapoaHoil. CallT colepKUT OrpOMHOE KOJMYECTBO 3ajiad,



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

CprHHI/IpOBaHHBIX KakKk 1o TeéMaM, TaK "W IIO OJIMMIIHaJaM. HO BCEM OCHOBHBIM pa3nenaM XUMHUN
NpUBEIEH TEOPETUUYECKHI MaTepHall U pa300paHbl PELICHNUs TUIIOBBIX 33/1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HaHOoTexHOMOTUsIM. OCHOBHAS 11€]Ih — Pa3BUTHE OOPAa30BaHUS B 00JIACTH HAHOTEXHOJIOTHIA 1
IMOATOTOBKA K HHTCPHET-0JIMMIINAJIC 110 HAHOTCXHOJIOTUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cripaBounast uHGOpMaIyst 0 XUMAYECKHUX JIEMEHTaX M MX CBOMCTBAX (HA aHTIIMICKOM SI3bIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3pIuHbIN CAUT O CBOMCTBAX XUMUUYECKUX AJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
HexomMepueckuii caiiT oHlIaitH-00pa30BaHMs, COAECPKUT MHOTO HHTEPECHBIX 00pa30BaTEIbHBIX KypCOB
Y BUJICOJIEKLMI JUIsl IKOJBHUKOB, CTYZEHTOB M yuuTenei. ECTh HECKOJIBKO KypCOB IO XUMHUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical AbstractService — caMblii aBTOPUTETHBIN B MUPE XUMHUU HHGOPMAIIMOHHBIA HHTEPHET-
pecypc (CalT MIIaTHBIMH).

13. http://www.organic-chemistry.org/
[TopTas mo opraHM4ecKO XMMHUU HA aHTJIMMCKOM SI3BIKE.

14. http://www.xumuk.ru
CaliT 0 XUMHUM: KIIACCUYCCKHC YUYCOHWKH, CIPABOYHHUKH, JHITUKJIONCIUH, MOWCK OPTaHWYECKUX U
HEOPraHUYECKUX PeaklUid, COCTaBICHUE YPABHEHUM pEaKIHil.

15. http://orgchemlab.com/
CaiiT, MOCBSIIEHHBIHN MTPAKTUYECKON paboTe B J1a00paTopuu.

5.3 O6opynoBanue
MarepuajibHO-TeXHHYECKOe o0ecriedyeHue 3aHATHI

HaGops! mapocTepKHEBBIX MOJIENIEH MOJIEKYT

Mogenu KpUCTaIITMUECKUX PELIETOK

Konnexnun mpocThIX U CIOKHBIX BEHIECTB M KOJUICKITUH MTOJIMMEPOB

Kounnexius ropHbIX TOPOJ U MUHEPAJIOB

Ta6muma JI.11. MenneneeBa

Kommnsrorep

MynbTUMEANA-TIPOEKTOP C IKPAHOM

MeH3ypku

[TuneTku-KaneIbHUIIBI

0. Mukpockorn

11. CrexysiHHBIE TTAJTIOUYKHU

12. CrexnstHHBIE TPOOUPKHU

13. CTymke ¢ IECTHKOM

14. ®apdopoBble yalku

15. Pe3uHOBBIEC TPOOKH

16. ITpombIBasIKH

17. BOpoHKH CTEKJIIHHbIE

18. lTaTuBsl 1t TPOOUPOK

19. ®unpTpoBasbHas Oymara

20. CiupTOBBIE TOPETKU

21. JlaGopaTOpHBIE IITATUBEI

22. Jlepxarenu aisi IpoOUPOK

23. TIuHIeTHI

24. MepHble TpoOUpKH

25. MepHbIe KOOI

26. YHUBepCcaJIbHBIA HHIUKATOP

BOooNooa~WONE


http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

27. CKNSTHKH JIJIs1 XpaHEHUS PEaKTUBOB
28. Kornueckue Koin0Obl
29. Bara, mapis



