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1o 001meodpa3oBaTeJILHOMY Y4eOHOMY IpeaMeTy

IHacnopt GoHaa OLIEHOYHBIX CPECTB

I, 02 XUMUsA
19.02.11 TexHo10rUsi NPOAYKTOB NUTAHUSA U3 PACTUTEIBLHOIO ChIPbSI

Pesynbratsl OK | HaumenoBanue HanmeHnoBaHue KOHTPOJIBHO-
oOy4deHus TEMBI OIICHOYHOT'O CPEJICTBA
YpoBeHb =
(ocBOEHHBIE Tekymuii KoH- [Ipomexxyrounas
OCBOCHUS
KOMIIETCHIINH, remp | TPOTP aTTecramus
YMEHHSI, YCBO-
CHHBIC 3HAHHUSA)
1 2 3 4 5 6
JIP1, JIP3,JIP7 OK Bsenenue YcrHbIM onpoc,
MP1(1),MP1(3), 2- 2 WHIUBUyaJIbHAS
MP2, MP3, TIP1- | OK5 6 KP1
11P2, IIP35 pabota,
Paznen 1. Oprannyeckasi XuMus
JIP1, JIP2, JIP3, OK | Tema 1. Teoperuue- VYeTHbli onpoc,
JIP4,JIP7, MP1- | 1- CKHE OCHOBBI OPTaHH- 23 TECTHPOBAHHE,
MP3, ITP1-I1P-4, OK6 o J
YECKOW XUMUU JIP1
I1P35
Tema 2. YrueBogopoasl
JIpl- JIP7, MP1- | OK AJKaHBI YcTHBIH ompoc,
MP3, [TP1-[TP11, | 1- 23 TeCTHpOBAHIE,
I1P14, TIP15, OK7 ! JIP2. TIP1
I1P16, TTP35 ’
JIp1-JIP7, MP1- OK AJIKEHBI YcrHbIi onpoc,
MP3, TIPI-TIP11, | 1- TECTUPOBAHUE,
IP14, TIP15, OK7 2,3 y
IIP16, TIP35 XUMUYECKHH
nukTaHT, JIP3
JIP1-JIP7, OK AnKaueHbl VYerHbIl onpoc,
MPI(1),MP1(3), | 1- TECTHPOBAHHE,
MP2, MP3 OK7 23 | xivmeckuii
IIP1-I1P11, ITP13,
P35 JTUKTaHT
JIP1- JIP7, OK AJIKUHBI YcrHbIi onpoc,
MPI(1),MP1(3), | 1- TECTHPOBAHHE,
MP2, MP3 TIP1- | OK7 2,3 .
[IP11, TTP13, XUMUYECKHHA
P35 JTUKTaHT
JIP1- JIP7, OK | ApeHsl YcTHBIH ompoc,
MPI1(1),MP1(3), | 1- TECTHPOBAHHE,
MP2, MP3, ITP1- | OK7 23
IIP11, ITP13, !
IIP15, TIP16,
I1P35
JIP1-JIP7, MP1- | OK [IpupoaHbie uCTOYHU- TectupoBanue,
MP3, ITP1-TIP11 1-
’ ) KH YIJIEBOIOPOIOB I1P1, KP2
MIP13,ITP15,11P16, | OK7 r AOPOA 2,3
TT1P35
JIP1, JIP3,JIP7. OK Haxoxxnenne momexy- Pemenue 3anauy,
MP1-MP3, I1P1- 1- >
’ JIPHOM (POpMYIIBI Ta- I1P2
P11, TTP12, OK6 p6 opmy 2,3
P16, TIP35 3000pa3HOTO YTIIEBO-

J0poaa

Tema 3. Kucjiopoacoaep:kaimue opraHu4ecKue coeJMHeHu st




JIP1- JIP7, MP1- OK Crouptel YcrHBIM onpoc,
MP3, IIP1-TIP11, | 1- 23 TECTUPOBAHUE,
[TP13-I1P16, OK?7 ! JIP4
I1P35
JIP1, JIP3, JIP4, OK1- | Anpaerumst YceTHbBIA ompoc,
JIP6, MP1-MP3, | OK7 23 TeCTHPOBAHHE,
[TP1-ITP11, ITP13- ! TIPS
I1P16, ITP35
JIP1-JIP7, MP1- | OK | KapOOHOBBIE KHCIOTHI VYcrHBIi ompoc,
MP3, TIPI-IP11, | 1- 23 TECTUPOBAHUE,
[IP13-T1P16, OK7 ! [1P3. JIP6
I1P35 ’
JIP1-JIP7, MP1- | OK CrnoxHbie 3upsl 1 YcrHbIM onpoc,
MP3, TIP1-IIP11, | 1- KUPBI TECTUPOBAHHE,
TP 13-T1P16, OK7 2,3 1IP7
I1P35
JIP1,JIP3,JIP7, OK | PacueTsl MOJIEKYJISIp- Pemenue 3anauy,
MP1-MP3, ITP1- | 1- HOU (pOpMyJIBI 110 IIPO- 2,3 I1P4
P11, ITP12,ITP16 | OK6
JYKTaM CTOpaHus
JIP1 - JIP7, MP1- | OK VriaeBoasl YcTHbli onpoc,
[TP13-I1P16, OK7 .
IP3s 23 XUMHYECKUN
JTUKTAHT.
[1P5, JIPS, I1P6,
KP3
Tema 4. A3oTcoaep:xaiiue OpraHudeckue coeTuHeHus!
JIP1- JIP7, OK Tema. AMUHBI YcrHbIi onpoc,
MP1(1),MP1(3), | 1- TECTHPOBAHUE,
MP2, MP3, ITP1- | OK7 23
IIP11, TIP13, '
I1P15, I1P16,
I1P35
JIP1- JIP7, OK AMHUHOKHCIIOTBI YcTHBIi onpoc,
MP1(1),MP1(3), | 1- TECTHPOBAHUE
MP2, MP3, ITP1- | OK7 2,3
P11, P13,
I1P15,ITP16, ITP35
JIP1- JIP7, OK Benku YcTHBIi onpoc,
MPI(1),MP1(3), | 1- TECTHPOBAHHUE
MP2, MP3, TTP1- | OK7 273
I1P11, '
I1P13,ITP15,1TP16,
I1P35
Tema S. BbICOKOMO/1€KYJIIPHBIE COEIMHEHHUS
JIP1-JIP7, MP1- | OK | BpICOKOMOJIEKYIISIPHbIE YcTHBIH ompoc,
MP3, [IPI-IIP11, | 1- COEIUHEHUS 23 TECTUPOBAHUE,
ITIP13-I1P16, OK7 ! JIP9. KP4
I1P35 ’
Pa3nes 2. O01mas 1 Heoprauu4yeckasi XuMHu
Tema 1. Teopernueckue 0CHOBbI XMMHUU
JIP1, JIP2, JIP3, OK | OcHOBHBIEC IOHATHUS YcTHBIN ompoc,
MP2, MP3, [TP17- 2,3 pabota, [TP7
I1P20, TTP34,
ITP35
JIP1- JIP4, OK AToM - coxHas ya- 23 YcTHbIi onpoc,
JIP6,JIP7, 1- !

CTHIIA

TECTUPOBAHUE,




MPI1(1),MP1(3), OK6 IpoBEepOYHas

MP2, MP3, [1P24, pabora

I1P25, T1P31,

I1P34, T1P35

JIP1, JIP2, OK DneKTpoHHass 000J104- YcTHBIH ompoc,

JIP3,JIP7, 1- Ka aTOMOB BBIIIOJIHEHUE

MP1(1),MP1(3), | OK6 23 I y

MP2, MP3 [1P24, ’ YHPKHCHIH

T1P25, ITP31,

T1P34, TIP35

JIP1, JIP3, JIP7, OK | Xumuueckue CBsI3u YcTHBII ompoc,

MPI(I),MP1(3), | 1- TECTUPOBAHUE,

MP2, MP3, OK6 2,3 BBIIIOJIHEHHE

T1P17-11P20, ’ .

IIP21, TIP22, yIpaKHEHUH

I1P34, T1P35

JIP1, JIP3, JIP7, JlucniepcHbIe CHCTEMBI YcTHBIH ompoc,

MP1(1),MP1(3), TECTHPOBAHUE

MP2, MP3, 23

[TP17-I1P20, !

11P21, I1P22,

11P34, I1P35

JIP1, JIP3- JIP7, OK MaccoBas noisa pac- Pemenue 3amay,

MP1-MP3, IIP17- | 1- TBOPEHHOI'O BEIIECTBA I1P8

T1P20, ITP23, OK6 2,3

T1P32, I1P34,

T1P35

JIP1- JIP7, OK XUMHYECKUE PEAKIIUU VYerHbll onpoc,

MPI1(1),MP1(3), | 1- TECTUPOBAHUE,

MP2, MP3, ITP17- | OK7

TIP20, TIP21, 2.3 YHP@KHCHMIA,

I1P23, T1P27, JIP10

[1P28, I1P34,

[P35

JIP1, JIP3,JIP7 OK PacueTsl Mo xumMuye- Pemenue 3agauy,

MP1-MP3, ITP17- | 1- CKHM ypaBHEHUSIM I1P9

T1P20, ITP23, OK6 2,3

T1P32, I1P34,

T1P35

JIP1-JIP7, MP1- | OK Peaxiuu B pactBOpax VYcrHbIH onpoc,

MP3, TIP17-I1P20, | 1- SIEKTPOTHTOR 23 TeCTHpOBAHHE,

[1P21, T1P34, OK7 ! [IP10

[P35

JIP1-JIP7, MP1- | OK OkuCIUTENBhHO- BOC- YcTHBII onpoc,

MP3, TIP17-T1P20, | 1- CTaHOBHUTEJIHHBIC PE- 23 VIIpaXHEHUS,

TP21, TIP27, OK7 :

T34, TIP35 aKIUU ITP11, KP5
Tema2. Heopranuveckass Xumus

JIP1-JIP7, OK Oxcuabl YcrHbIii onpoc,

MPI(1), MP1(3), | 1- TECTHPOBAHUE,

MP2, MP3, IIP17- | OK7

P20, IIP21, 2,3 BBIHOJ'IHCHI/I?

TIP23. TIP26. yIpaxHEHHUH

IT1P34, TTP35

JIP1- JIP7, OK Kucnotsl YTl onpoc,

MPI(1), MP1(3), | 1- TECTHPOBAHUE

MP2, MP3, [IP17- | OK7 23

11P20, ITP21, !

11P23, I1P26,

11P34, ITP35

JIP1- JIP7, OK OcHoBadus. 23 VY CTHBIH OTIpoC,

MPI(1), MP1(3), | 1- :




OK7

MP2, MP3, I1P17- TECTHUPOBAHUEC
T1P20, TIP21,
[1P23, T1P26,
I1P34, TTP35
JIP1- JIP7, OK Conn YcTHBI onpoc,
MP1(1), MP1(3), | 1- TECTUPOBAHUE,
MP2, MP3, TTP17- | OK7 23
T1P20, TIP21, , BBITIONHCHHE
TIP23. TIP26, yIpaKHECHHUH
T1P34, TIP35
JIP1-JIP7, MP1- | OK Meraubl YcrHBIM onpoc,
MP3, TIP17-TIP20, | 1- TeCTHPOBAHHE
T1P21, I1P23, OK7
TIP26, Ip30, 2,3 JIP1L,
I1P31, ITP33-
I1P35
JIP1-JIP7, MP1- | OK Hewmeraiuiet YcTHBIH ompoc,
MP3, [IP17-T1P20, | 1- BBIOTHEHHE
P21, IP23, OK7 2,3 DAKHCHII
I1P26, T1P30, ynp
T1P33-I1P35 JIP12
JIP1, JIP3,JIP7, OK | Macca npoiyKToB pe- Pemenue 3anauy,
MPI-MP3, TIP17- | 1- aKIUH, eCJIU OHO U3 I1P12
T1P20, ITP23, OK6 2,3
11P32. [IP34, BEIICCTB JIAHO B M3-
P35 OBITKE
JIP1, JIP3, JIp7, OK | Bexox mpoaykTra pe- Pemenue 3anay,
MP1-MP3, TIP17- | 1- aKI[MU OT TEOpeTHYe- ITP13, KP6
I1P20, ITP23, OK6 2,3
[1P32, [IP34. CKH BO3MOKHOI'O
I1P35

Tema 3. XuMHUA U )KM3Hb
JIP1-JIP7, MP1- | OK | XuMus 1 KU3HB [enoBas urpa,
MP3, T1P29, 1- CHUTYaIlHOHHBIE
T1P30, I1P31, OK7 2,3 P14
[1P33-1P35 ??S;‘qn’ !
JIP1- JIP7, MP1- OK Ok3amMeH
MP3, ITP1-ITP13, | 1- 23
TIP15-1TP32, OK7 '

[1P33-I1P35




OueHo4YHbIE CpeCcTBA MO 00111e00Pa30BATEILHOMY Y4eOHOMY NpeaMeTy
XUMUs
19.02.11 TexHo/10THsi MPOAYKTOB NMUTAHMS U3 PACTHTEIBHOTO CHIPbS

|. Texyummii KOHTPOJIb yCIIeBaeMOCTH

THunoBbie KOHTPOIbHBIE 32JAHHUA 1JIs1 OLEHKH C(POPMHUPOBAHHOCTH O0IIUX, JHYHOCTHBIX, MeTa-
NpeIMeTHBIX M NPeAMETHbIX KOMIIeTeHIIMii, yMeHHIl ¥ 3HAHUH B X0/1¢ 0CBOCHUSI AU CHHUIINHBI
1. KoMmjieKkT MaTepHaJioB /sl IPOBeJAeHUsI TECTOBOI0 H HHOI'0 KOHTPOJIsS
Pa3nea 1. Oprannveckast XuMus
Beenenue
IlepeyeHb BONIPOCOB /Il YCTHOI'O OIIpOca
1. Kakue BemjecTBa Ha3bIBalOT OPraHUYECKUMU?
2. Kakue opraHnyeckue BeIIecTBa BXOAAT B COCTAB PACTUTEIILHOM U )KUBOTHOM KIIETOK?
3. Uto n3yuaer opranuueckas xumusa? Haiiaure dyepThl CXOACTBA M Pa3IUuUs MEXAY OPraHUYECKOH M
HEOPraHWYECKON XUMHUEH.
4. IloyeMy BO3HHKJIO yU€HHE BUTAIN3M U KaK OHO MOTEPIIEN0 Kpax?
5. HazoBuTe Tpu Tuna opraHM4eCKHUX BEILECTB B 3aBUCUMOCTH OT UX IpoucxoxaeHus. [Ipusenure npu-
Mepbl COEIUHEHUH Ka)KI0T0 THIIA.
NupuBuayanbHas pabora
JIoKa)xuTe OJIMH U3 TE3UCOB:
1. opraHu4ecKyr0 XUMHIO H3y4aTh HEOOXOIUMO
2. OpraHu4eCcKyI0 XMMHIO U3y4aTh HE HAJ0
Tema 1. TeopeTnueckue 0CHOBbI OPraHMYeCKOH XUMHUH
Ilepeyens BOpoCoB Aj1s yCTHOTO OIIPOCa
1. Yto n3yuaer opraHuyeckast Xumus?
2. Yo BbI 3HaeTe 00 OpraHUYECcKUX BelecTBax?
3. B uem omiinuMe OpraHn4ecKUX BEIIECTB OT HEOPTraHUYECKUX?
4. ChopmynupyiTe U MOSCHUTE OCHOBHBIE MOJOXKEHHUS TEOPUM XUMHUecKoro ctpoerust A.M. Byriepo-
Ba.
5. OxapaktepusyiTe MOHSATHE BaJICHTHOCTD.
6. Kakyro BaJIeHTHOCTb MIPOSIBIISIOT aTOMBI YIJIEPOJia B OPraHUYECKUX COSAMHEHUSX ?
7. Kakwue BemiecTBa Ha3bIBalOT opranndeckumu? Kakue opraHnueckue BelecTBa BXOISAT B COCTaB pacTH-
TEJNBHOMN U JKUBOTHOMN KJIETOK?
8. UeM MOXHO OOBSICHUTH OTPOMHOE YHCIIO OPTaHUYECKUX COEJAMHEHHH 10 CPAaBHEHHIO C HEOpraHWYe-
cKkuMun?
9. Kakue nmpu3HaKu MOJI0KEHBI B OCHOBY KJIacCH(UKAIIUN OPTaHUYECKIX COSAMHEHUI?

10. Kakyro rpymmy aTroMoB Ha3bIBalOT (yHKIMOHaIbHON? Kakue (yHKIMOHaIbHBIE IPYMIBI BaM H3-
BecTHbI? Hamumure ux popMyIibl 1 HA30BUTE KIACCHl COSMHEHUH, COlepKaIluX JaHHbBIE TPYIIIbI.
11. Kakue BelecTBa Ha3bIBalOT U30MeEpaMu?

TecTbl 10 TEME
1. Ilo mpuBeAEHHBIM CTPYKTYPHBIM (hOpMYIJIaM ONPEEIUTE KIacC YrieBOI0POIO0B:
1) CHs - CH2- CH2 -CHgs; 2) CHs - CH= CH- CHjs; 3) CH=C - CHjg;

2. Ompenenure, K KaKOMY KJIACCY OPTaHUYECKHUX BEIECTB NMPUHAICKAT COCITUHEHHS CO CIEAYIOIIUMHU
bopmynamu:

1) CH3z -CH2—OH; 2) CHz - CH2 - CH, — COOH; 3) CHs3 - CHz2- CH2- NH2
CocraBbTe Ha3BaHUS OPraHUYECKUX BEIIECTB MO UX CTPYKTYPHBIM (popmynam:
3. Hammmmre cTpykTypHBIE (DOPMYITBI CIEAYIOMINX BEIIECTB:

1) nponan; 2) OyrteH-1; 3) rexcaHoBasi KUCJIOTA;
4. BeibepuTe U30MepHI Cpeu MPEATIOKEHHBIX (HOPMYT.
1) CsHuy; 2) CHsz - O - CHz3; 3) C3HsO: 4) C2HsOH; 5) CsHio.



5. CocTtaBbTe BO3MOXKHBIE H30MEPHI 1151 yriieBogopoaa CsHaa.

6. JlonmoiHUTE. — CIIOCOOHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB 00pa30BBIBATh OMpEACICH-
HOE YHCIIO CBSI3€H C IPYTUMH aTOMaMu
7. JlomonHUTh. ATOMBI B MOJIEKYJIaX COCAMHEHBI IPYT C IPYTOM COTJIACHO MX , IpUYEM yriie-

POad B OpraHUYCCKUX BEIICCTBAX BCErJga YC€ThBIPCXBAJICHTCH, a €TI0 aTOMBI CHOCO6HBI COCOAUHATHCA B LICIIN
JIMHEHHOTO, Pa3BETBIECHHOTO, 3AMKHYTOTO CTPOCHHS.
8. HOHOHHI/ITB. CsoiicTBa OpPraHN4Y€CKUX BEIICCTB OINPCACIAIOTCA HE TOJBKO HX U KOJIn4ec-
CTBCHHBIM COCTaBOM, HO U HOpﬂHKOM CBsI31 aTOMOB B MOHeKyﬂe, T.€C. XUMHUYCCKUM CTpoeHI/IeM.
9. HOHOHHI/ITB. ATOMBI B MOJICKYJIaX OPraHUYCCKHUX BCIICCTB OKA3bIBAIOT APYI HA Apyra
BJIMAHUC, OT KOTOPOI'O 3aBUCAT CBOWCTBA BCIICCTBA B LICJIOM.
10. Hanummure cTpyKTypHBIE (GOPMYJIBI BEMIECTB 10 UX MOJIEKYIAPHBIM (QOpMyIaM:
1) C3Hs; 2) CHCl3; 3) CH40O; 4) CHsN.

Tema 2. Yri1ieBoa0poabl
AJIKaHBI
IIepeyeHb BONPOCOB /ISl YCTHOI'O ONPOCA
1. Kakue opraHuuecKue BEIIECTBA HA3bIBAIOT YIIIEBOJOPOAAMHU?
2. Kakwue yrneBoIopo/isl Ha3bIBAIOT MpeAeTbHBIMU, TN ankaHamu? Kakosa nx obmas ¢popmymna?
3. JlaiiTe onpeneneHue MOHATHS «TOMOJIOTHYECKUH psiay». [IpuBeaure cocTaB v Ha3BaHHE MEPBBIX IIECTH MpPEACTa-
BUTEJIEH TOMOJIOTUYECKOTO ps/la METaHA M COOTBETCTBYIOIIUX UM OJJHOBAJICHTHBIX YIJIEBOJAOPOIHBIX PaJUKaJIOB.
4. CocrtaBbTe CTPYKTYpHbIE (OPMYJIBI BCEX BO3MOXKHBIX N30MepoB cocTaBa CsHi4 M Ha30BUTE BelecTBa COIMIACHO
MEKyHAPOJIHON HOMEHKIIATYpE.
5. Kakue u3 npuBeneHHbIX (GopMmyn oTBedaroT mpenenbHbiM yrieBogoponam: CsHs, CgHis, CsHs, C3Hs, CooHuao,
CuHz?
6. IlepeunciuTe OCHOBHBIE IIPOMBIIIJICHHBIE U JA00OPaTOPHBIE CIIOCOOBI MOMYYEHUs IPEACIIBHBIX YITIEBOJOPOAOB.
[IpounntocTpupyiiTe OTBET ypaBHEHUAMHU XUMUYECKUX PEAKIIUMN.

TecTnl MO TEMeE
1. Vxaxwure ommOOYHOE OTPE/IeIICHUE alTKaHOB!
1) npesiesibHbBIE YTIICBOIOPO/IbI; 3) HACBIIICHHBIC YTIIEBOIOPOIBI;
2) KapOOIMKITNIECKHE COSTUHEHUS (B MOJIEKYJIaX HMEIOTCS IIUKIIET);  4) mapauHOBBIE YTIEBOIOPOIBL.
2. TlpusHaku, XapaKTepU3YOIIUE CTPOCHUE AJIKAHOR:
1) SP3-rubpuausauus, niockas Gopma monexyn 120°, u w -CBA3M;
2) SP-rubpuausanus, nuneitnas hopma mosexyn 180°, u n-cBsi3u;
3) SP3-rubpuausanus, opma Monexyn — Terpasap 109°28',  -cpasu.
3. Bo30yxneHHbII aTOM yTiepoia UMeeT JIIEKTPOHHYIO KOH(HUTYpanuio:

1) 1522522p3; 2) 1522522p?; 3) 1522522P4, 4) 1S22S12p3,
4. PaccTosiHHEe MEXIy aTOMaMM Yriiepoja y ajlKaHOB: 1) 0,154uMm; 2) 0,134uMm; 3) 0,120uM; 4)
0,140HM.
5. ®opMyJIbl BELIECTB AJIKAHOB: 1) C;Hs;  2) CsHg; 3) C7Hug; 4) C7Hzs; 5) C4Hao.

6. IlpuBenuTe mpUMep OJJHOTO M30Mepa reKCaHa M JaliTe Ha3BaHHE M0 CHCTEMAaTHYeCKOW HOMEHKIIATYpe.
7. HanumuTe ypaBHEHHUs peakLuii, TP MOMOIIM KOTOPHIX MOYHO OCYIIECTBHUTH CJIEAYIOLINE NpeBpaIleHus (Ipu
HEO0OXOUMOCTH YKaXUTE YCIOBHS UX MPOTEKAHMUSA): MeTaH —>XJIOPMETaH —>3TaH

AJIKEHBI
IlepeyeHb BONPOCOB /1Jisl YCTHOT'O OIpoca

1. Kakue yriaeBogopoabl Ha3bIBAIOT HETIPEIeIbHBIMU?

2. OxapakTepHu3yiTe KJIacC OPTaHUYECKUX COeNWHEHHN ankeHbl. OTHOCATCS JIM ATHICHOBBIC YIIIEBOIO-
POJBI K HETIPEAEIbHBIM COeTMHEHUSIM?

3. Kakue Tumsl m30Mepuu XapakTepHBI s ankeHoB? [IpuBenuTe mpuMepsl H30MEPOB Pa3IMYHOTO THUTIA
Y Ha30BUTE TH BEILIECTBA.

4. Hammmute CTPYKTYpHBIE (OPMYNBI CIEAYIONIMX YIIEBOJOPONIOB: a) 2-MeTHIOyTeH-2; 0) 2-
METHJINPOTICH; B) 2,3-TUMETUITEKCeH-3; T) 2,5,5 -TpUMETUNTEeKCeH-2; /T) IIUC-4-METUTICHTEeH-2.

Kakwne 3 HUX NUMEIOT TeOMeTpHUeCKre n3oMepbl? HanumuTe ux cTpyKTypHBIE (POpPMYITBI U HA30BHTE.



5. Chopmynupyiite mpaBuiao MapkoBHuKoBa. [IpuBeauTe mpuMepbl peakiuii THAPOTAIOTCHUPOBAHUS U
peaxkuuii TuapaTaln, WLTIOCTPUPYIONINE 3TO TIPABHIIO.

XUMUYeCKUI TUKTAHT - yTBEPKIACHUE

Ecnu cornaceH ¢ yrBepKIeHHUEM, TO PSIIOM C IMOPSIIKOBEIM HOMEPOM TIOCTaBb 3HAK «+», €CIIH HET, TO «-»
O6mas ¢popmyina ankeHoB Cn Hon +2.

B Mosiekynax ankeHOB JIBE JBOWHBIE CBSI3U.

DTEH - BaXHEUIIINI TPEACTaBUTEIb AJIKEHOB.

JJis aTlKEHOB XapaKTePHbI PEaKIUU 3aMEeIICHHUS.

AJIKEHBI - HEHACHIIIEHHBIE YTTIEBOAOPO/IBL.

AJIKEeHBI — CBIPBE IS NTOYYEHUS [TOJIMMEPOB.

®dopmyna srena — CoHa.

AJKEHBI IPUMEHSIOT /ISl CBAPKH METAJUIOB.

DTeH NoJay4yaroT AeruapaTalueil sraHona.

0. Haspanwust anmkeHOB 00pa3yoT ¢ TOMOIIBIO cydukca — aH.

1. Jlns alKeHOB XapaKTEePHbI PEaKIUU MPUCOCTUHEHUS.

. Ankensl ropst ¢ oopazoBanrem CO2 u H20.

13. OGmas gopmyna ankenoB ChHon.

14. ®opmyina stena CoHo.

15. AnkeHbI — IpeieNbHbIE YIIEBOJOPOIBI.

16. B moekinax aJqKeHOB OJHA JBOIHAS CBS3b.

17. Anxensl o6ecuBeunBaroT pactBop KMnOs u nopa.

18. ATOMBI yrieposa B MOJIEKYIaX alKeHOB HAXOIATCS B SP° — THOPHIHOM COCTOSTHHM.
Kpurepun oneHok:

«5» - 1-2 ommbox

«» - 3-6 ommbok

«3» - 7-9 ommbox

RRoOoOo~NoOR~wNE

=
N

TecThl MO TEME
1. Ilponen, coenunenue hopMyia KOTOPOTO UMEET CTPYKTYPHYIO GopMyITy

1)CH2=CHz; 2)CH=CH; 3)CH>=CH = CHy; 4) CH2=CH - CH3s
2. B Monekyrnax Kakoro BEIIECTBa MPUCYTCTBYET IBOMHAs CBS3b?

1) sTHHa; 2) u300yTaHa; 3) aTeHa; 4) meHTaaMeHa
3. B Monexymnax Kakoro BelIecTBa NPUCYTCTBYET OJHA T-CBS3b?
1) sTuHa; 2) u3o0yraHa;  3) aTeHa; 4) IMKIIONICHTaHA
4. K coenunenus, umeronum ooy ¢popmyny CnHzn oTHOCHTCS
1) 6ensonn; 2) TeKCeH; 3) nukI00yTaH; 4) rekcajreH

5. JlaiiTe Ha3BaHME CIEIYIONIEMY BEIIECTBY:
CHs- CH = C- CH2 - CH- CH3
CH3 CHs3
6. YcTaHoBHUTE COOTBETCTBHE MEXKIY (POPMYION TOMOIOTUYECKOTO Psiia M Ha3BaHWEM BEIIECTBA, MPH-
HAJIJIE)KAIIEro K HEMY:

Dopmyna TOMOJIOTHYECKOTO psiaa HasBanwue BemecTa
1) CnHan+2; A) 6eHzon B) stren
2) CnH2n b) nponanuen I') 2-meTtunnponan
AJIKa M eHbI

IlepeyeHnb BONMPOCOB AJ151 YCTHOTO OMpoca

1. Kakwue yrieBogopo/ sl Ha3bIBAIOT aJIKaAHeHaMuU?
2. llpuBenute KIacCU)UKALMIO TUEHOB B 3aBUCIMOCTH OT B3aMHOT'O PACIOJIOKEHHsI IBOMHBIX CBSI3€H B MOJIEKY-
ze.



3. Pacckaxute 00 DIIEKTPOHHOM W MPOCTPAHCTBEHHOM CTpoeHuM OyraaueHa-1,3. B yeM 0cOOEHHOCTH CTpOCHHUS
JIMEHOB C CONPSHKCHHBIMHU TBOWHBIMU CBS3SIMU?

4. B yem 0cOOEHHOCTh peakKluii MPUCOCTUHCHHS C YYaCTHEM JIUCHOBBIX YIeBO0oponoB? Hamumwure ypaBHeHHS
peakiuii (1o MepBoit U BTOPOH cTyIeHsIM) eHTaaneHa-1,3 ¢ n30bITkoM 6poMa 1 BOJIOpO/a B IPUCYTCTBUU KaTalH-
3aropa.

5. Hamummre cTpykTypHBIE (DOPMYJIBI BCEX M30MEPHBIX JUEHOBBIX YIiIeBoa0poaoB coctaBa CsHg (B Tom umcne
reoMeTprUYecKiX n3oMepoB). HazoBuTe Bce BEIIECTBA COMNIACHO MEXIYHAPOJHOW HOMEHKIIATYpPE, YKXKHTE THII
TUOPUAM3AINY KaXIOTO aToMa yriepo/ia

6. JlaiiTe onmpeencHUs MOHATUSIM: TIOJIMMEpP, MOHOMED, MOJIMMEPH3AIIUs, JIEMEHTApHOE 3BEHO, CTEIICHb TOJIMME-
pU3aIuy, CTEPEOPLErYIPHOCTh, TEPMOPEAKTUBHOCTh, TEPMOIUIACTUYHOCTD.

7. Kakoli mporiecc Ha3bIBAIOT ByJIKaHU3aIuen kayayka? Kakue mpoayKThl TPy STOM TOJTYYaroTCs ?

XUMHYECKHH IMKTAHT - YTBePKACHUE
Ecnu cornaceH ¢ yTBepKIeHUEM, TO PSIIOM C TIOPSIIKOBBIM HOMEPOM ITOCTaBb 3HAK «+», €CIIH HET, TO «-»
19. O6mas gopmyna anmkeHoB Cn Han -2.
20. B Momnekynax ankaJdeHOB OJIHA IBOIHAS CBS3b.
21. DteH - BaXHEUIINN IPECTAaBUTEIb AJIKACHOB.
22. Jlyig aJIKaIUeHOB XapaKTePHbBI PEaKIIUH 3aMEIICHHUS.
23. AukanveHbl - HCHACHIIICHHBIE YTIIEBOIOPO/IBL.
24. AnxaaueHsbl — CBIPbE IS OTYUYCHUS TIOJIHMMEPOB.
25. ®opmyna nenraguera — CsHs.
26. AJkaaueHbl IPUMEHSIOT IS CBAPKH METAJUIOB.
27. ByranueH moyydaroT Ieruapartaieil TaHoa.
28. HaszBaHus ankaJneHoOB 00pa3yroT ¢ MOMOIIbIO cypdukca —1ueH.
29. [y ankaaueHoB XapaKTePHBI PeaKIuy MPHCOSINHEHHUS.
30. Aunkanuensl ropst ¢ oopazoanueM CO2 u H20.
31. O6mas ¢popmyna ankeroB CnHon.
32. ®opmyna nponanueHa CsHa.
33. AJKaaueHbl — MpeaesbHbIE YTIIEBOIOPO/IBL.
34. B monekiax aikaJreHOB JBE IBONHBIX CBSI3H.
35. Aukanuensl obecnBeunBaroT pactBop KMnOs u nona.
36. ATOMBI yTIepoaa B MOJIEKyIaX alKaAueHOB HAXOAATCS B SP° — THOPUIHOM COCTOSHHM.
Kpurepuu onenox:
«5» - 1-2 ommbox
«4» - 3-6 ommboK
«3» - 7-9 ommbox
TecTnl MO TEME
1. IlponaaueH, coequHeHne Gopmysa KOTOPOTO UMEET CTPYKTYPHYIO hopMymy
1) CH2=CH; 2)CH=CH; 3)CH2=C=CHy; 4) CH2=CH - CH3
2. B Mornekyrnax Kakoro BEIIECTBa MPUCYTCTBYET JIBE JTBOWHBIX CBSI3U?
1) otuna;  2) uzoOyrana;  3) aTeHa; 4) meHTaMeHa
3. K coenunenus, umeromum ooyt Gopmyny CnHan-2 oTHOCHTCS
1) 6enszon;  2) rekcen; 3) nmkioOyraH;  4) rekcaaucH
4. JlaiiTe Ha3BaHHE CIEAYIONIEMY BEUIECTBY:
CHs;=C =C-CH;,- CH- CHs
| |
CHs CHs
5. YcraHoBHTE COOTBETCTBHE MEXKIY (POPMYIION TOMOJOTHYECKOTO psijfia U Ha3BaHWEM BEIIECTBA, MPH-
HaJJIeXKAIIETO K HEMY:
‘ DopMya roMOJOTHYECKOTO psilia ‘ HasBaHue BemecTsa ‘
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1) CiHan-; A) 6enzon B) stunen
2) CnHazn b) mpomaauen I') 2-meTunmponan

AJIKHHBI

HepequL BOIIPOCOB JIfA YCTHOI'O OIIpocCa

1. Kakwue yrieBogopo/s! Ha3pBarOT ankuHamu? KakoBa nx obmas ¢popmymna?

2. Ha nmpumepe aneTHICHOBBIX YIIIEBOJIOPOJIOB JaWTe OMPEICIeHUE MOHATHS «MEXKIIACCOBAsT H30MEPHSI.

3. Onummre >MEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYJIBI alleTHiIeHa. 3a CYeT MEepeKphIBaHUs KaKuX
opbOwuTaneit 00pa3oBaHbI CBSI3M MEXIy aTOMaMH yriiepoaa?

4. CpaBHHUTE JUIMHY TPOWHOM CBSI3M C ATTMHOM JBOWHON M OJUHAPHOM CBS3CH.

5. CpaBHUTE TUIIBI H30MEPUH, XapaKTePHBIE IJIS IPEAETBHBIX, STHJICHOBBIX U alleTUICHOBBIX YTIIEBOJAOPOIOB.

6. C 4eM CBSI3aHO OTCYTCTBHE y AIKHHOB [€OMETPHUECKON H30MEepUH?

7. HamummTe CTPyKTYpHBIE (GOpMYJIBI CIEAYIOMNX ANKHHOB: a) OyTuHa-l; 6) menTrHa-2; B) 4,4-TUMETHIIIICHTHHA-
2;T) 2,2,5-TpUMETHIITCKCUHA-3.

XUMUYECKUI TUKTAHT - yTBEePKIACHUE

Ecnu cornaceH ¢ yTBepKAeHUEM, TO PSIIOM C MOPSIIKOBHIM HOMEPOM TOCTaBb 3HAK «1», €CIIH HET, TO «-»
O6mas popmymna ankuHoB Ch Hon 2.

B Monekynax ankuHOB OJiHA IBOMHAs CBS3b.

OTUH - BAKHEHIINNA [TPEICTaBUTEND aJIKUHOB.

JJis aNKUHOB XapaKTePHBI PEAKIIUU 3aMEIICHHUS.

AJKHWHBI - HEHACBIIICHHBIE YTIIEBOIOPO/IBI.

AJIKUHBI — CBIPBE TSI TOTYYEHUS TTOJIUMEPOB.

®opmyna neatuHa — CsHsg.

DTUH OPUMEHSIOT JIsl CBAPKHU METAJLIOB.

ByTuH nomyyaror neruaparanyen 3TaHouA.

0. Haspanwus ankuHOB 00pa3yroT ¢ OMOIIbIO cydrkca —HH.
1. JInst anKMHOB XapaKTEePHBI PEeaKIuy MPHCOSTNHEHHS.

. Ankussl ropsT ¢ oopazoBanuem CO2 u H20.

13. O6mas popmyna amkeHoB ChHan.

14. ®opmyna nponuna C3Ha.

15. AnKuHBI — NIpeeNIbHBIC YTIAEBOIOPOIbI.

16. B monexnax aJKuHOB OJlHA TPOHHAsI CBA3b.

17. Anxunsl o6ecrednBaroT pactBop KMnOg4 1 nona.

18. ATOMBI yrieposia B MOJIeKynaxX aJKMHOB HAXOAATCS B SP° — TMOPUIHOM COCTOSHUM.
Kputepun onenok:

«5» - 1-2 ommbok

«» - 3-6 ommboK

«3» - 7-9 ommbok

RBoOoo~NoOhwNE

=
N

Tectbl 10 TEME
1. DrtuH, coenuHeHne GopMyia KOTOPOTO HMEET CTPYKTYPHYIO (POpPMYITy
1)CH2=CH, 2)CH=CH; 3)CH,=C=CHz,  4)CHz=CH - CHs
2. B Monekyax Kakoro BeIIeCTBa MPUCYTCTBYET TPOIHAS CBSI3b?
1) otuna;  2) uzoOyrana;  3) aTeHa; 4) neHTaMeHa
3. K coenunenusm, umerormm ooty gopmyny CnHzn2 oTHOCHTCS
1) rekcun;  2) rekcad; 3) nukioOyTaH;  4) rekcaaueH
4. JlaiiTe Ha3BaHUE CIIEAYIOIIEMY BELIECTBY:
CH=C - CH- CHz- CH- CHs
| |
CHs3 CHs3
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5. YcTaHOBUTE COOTBETCTBHUE MEXKIY (POPMYJIOM TOMOJIOTHUYECKOTO Psiia U Ha3BaHWEM BEIEeCTBA, MpPH-
HaJJIeXKAIEro K HEMY:

®opMmysa rOMOJIOTHYECKOTO psifia Ha3panue BemectBa

1) CrHan2; A) Genzon B) otun

2) CiHanea b) nponanuen I') 2-MeTunmponan
6. Haubomnee xapakTepHOE XMMUYECKOE CBOMCTBO alleTUIICHA!

1. 3amerenue; 2) OKHUCIICHHE; 3) nmpucoeTuHEeHNE; 4) oTIieruieHNe

7. BemecTBa, ¢ KOTOpPBIMH OYAYT pearupoBaTh U MPOTAH, ¥ MPOIUH:

1)kucnopo, XJI0p, XJIOPOBOJOPO/T; 3) kuciopo, 6pom, XJop;

2)0pom, OpOMOBOIOPO/T, a30THASI KHCIIOTA; 4) HaTpuii, a30THAs KUCIIOTA, XJIOP

8. Ilpucoeaunenue UIET MO MpaBUIy MapKOBHHKOBA B CIICAYIOIIEM YPAaBHEHHH:
1)06yTen-2 + 6pomoBomopoa;  2) mporeH + Boga;  3) Oyren-1 + xmop;  4) aTriieH + BOAOPO
9. BemecTBa BCTyMaroUye B Peakluio ¢ IEHTUH-27?

1) Hatpwuit; 2) BoJa; 3) Bogopo; 4) sTHicH
10.  BemecTBa, ¢ KOTOPBIMH PEarHpyeT U FeKCaH, U TeKCUH-2:

1) Bona; 2) 6pom; 3) Bogopo; 4) xuciaopos
11.  Ha3Banue npojaykTa NoJaHOro OpOMUPOBAHUS AlETUJICHA!

1) 1,1,2,2-teTpabpomMaTaH; 2) 1,2-nubpomateH; 3) 1,2-nqubpomatan; 4) 1,1-qubpomaTan
12. Jlast mponMHA yCTAHOBHTE COOTBETCTBHE MEKIY HA3BAHMEM PEAKIIMH W IPOIYKTOM PEAKIHH IPH
[IOJIHOM [IPUCOEAUHEHUN

HasBanue peakuuu IIponykT peakuuu
1. ruipuporane a) CH,—CCl,—CH, 6) CH,—CCl,—CHCl,
2. THIPOXJIOPUPOBAHHE
3. XJIopHpOBaHHE B) CH,—C—CH, ‘ r) CH,—CH,—CH,
4. ruaparanus || :
0]
ApeHbl

Ilepeyenb BONPOCOB /15l YCTHOI'O OIpoOca
1. Kakue yriaeBo1opoibl Ha3bIBAIOT ApOMATUUECKUMU?
2. KakoBa ux o6mas popmyma?
3. Pacckaxxute 00 37I€KTPOHHOM M ITPOCTPAHCTBEHHOM CTPOECHUHU MOJIEKYIIbI O€H3011a.
4. Kakue TUIbl U30MEPUN XapaKTEPHBI Ul apOMaTHUECKUX YriaeBoaopoaoB? CocTaBbTe CTPYKTYpHBIE
(bopMyIbl Bcex M30MEpHBIX apeHoB cocTaBa CoHiz M Ha30BHUTE UX COTTIACHO MEXYyHApOJAHON HOMEHKIIA-
Type.
5. Kakue u3 nepeyncieHHbIX CBOMCTB MPHUCYIIH OeH30Iy: a) OeclBeTHas KUAKOCTD; 0) KPUCTAIIBI CHHE-
ro 1BeTa; B) 0e3 3amaxa; I') paCTBOPUM B BOJIE; 1) SIBJISIETCS XOPOILLIUM PacTBOPUTEIEM?
TecTbl 10 TEME
1. OGwmas ¢popmyna apoMaTHYECKUX YTIEBOJIOPOJIOB:
1) CnHZn-Z; 2) CnHZn-G; 3) CnHZn; 4) CnH2n+2-

2. PaccTosiHMe MeXIy aTOMaMu yriieposia B OEH30JIe COKpAIaeTcsl 3a CUET:

1) UMKINYECKOrO CTPOSHHUS MOJICKYJIBI; 3) PABHOMEPHOTO pactpe/eIeH s 3IeKTPOHHOM IUIOTHOCTH;

2) pacroJIoKeHUsI THOPUIHBIX OpOUTAlIeH B OJJHOW IUIOCKOCTH; 4) BIUSIHUE T-3JICKTPOHHOT0 00JIaKa
3. BemectBa ¢ obuieii popmynoit ChHans 0THOCSATCS K KI1accy:

1) ankaHOB; 2) aJIKEHOB; 3) aJKHUHOB; 4) apeHoB.
4. B mosexyie 6eH301a IeCTh aTOMOB YTJIepoaa 00pa3yroT:
1) npaBUIBHBIN IECTUYTOJIBHUK; 3) TpeyroibHUK ¢ OOKOBBIMU OTBETBICHUSMH;

2) HeTpaBUJIbHBIN IIECTUYTOMBHUK;  4) KBaAPaT ¢ OOKOBBIMHU OTBETBICHUAMH.
5. CocrosiHEe THOPUAN3AIINY aTOMOB YTJIepo/ia B MOJIEKyJie O€H30Ia:
1) sp; 2) sp?, 3) sp*; 4) sp m sp’.
6. CoctaBbTe CTPYKTYpHBIE (POPMYJIIBI CIIEAYIOIIUX APEHOB:
1) 1,2- numeTuinbenson;  2) 2- MeTHII-3-MpONUIOEeH30T,
7. CKONBKO coequHeHui n3o00pakeHo Hmxke? HazoBuTe 3T coeqMHEHMS.
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Hymepayuro konvya npogoosam max, umoobsl Homepa paouxanos Ovliu HaUMeHbUUMU.

CZHS CSH7 CzH
CQH5
a) e)

C

7
chs CH, CsH;

CgH7
CoHs

8. CX0ICTBO XUMHUECKUX CBOMCTB OCH30JIa U MPEIEIBHBIX YIIIEBOIOPOIOB MPOSBIISICTCS B PEAKIIUU
1) CeHg + 3H2 — CeH12; 2) CeHe+ C2Hs —CsHs— CoHs;
3) CeHs + 3Clo — CeHsCls;  4) CsHs + Bro — CeHsBr + HBr

9. Jlns momydeHust UKIIOTeKCcaHa U3 OCH30J1a UCTIOIb3YIOT PEaKIIUI0

1) neruapupoBaHus; 2) TajoreHupOBaHMS; 3) ruApUpPOBaAHHS, 4) ruapaTtanun
10. beH30i1 B3aMMOACUCTBYET C KaX/IbIM U3 JIBYX BEIICCTB:
1) Hz, HBr 2) Br2(p-p) ,HCHO 3) H20, O2 4) HNOg, Br
11.  XnopOGeHnson oOpa3yeTcst pu B3aMMOICHCTBHH O€H30J1a C
1) xmopom (YD); 2) xsopom (FeClyz); 3) XJIOpPOBOIOPOIOM; 4) X;IopMeTaHOM
12.  BeH30I BCTyMaeT B PEAKIMIO 3aMEIICHHUS C
1. 6pOMOM U a30THOM KHUCIIOTOM; 2) KHCJIOPOJIOM M CEPHON KUCIIOTOM;
2. XJIOpPOM H BOJIOPOJIOM; 4) a30THO# KUCJIOTOH U BOAOPOIOM
13. Tlpu xyopupoBaHKK OE€H30J1a Ha CHIILHOM CBETY IOJTy4aeTCs:
1) xmop6enszon;  2) 1, 2, 3-tpuxiopoenson;  3) 6pomOeH3os;  4) rekcaxJIopHIUKIOreKCaH.

14. Tlpu B3aumoeicTBuK OeH30a ¢ OPOMOM B IPUCYTCTBUH Katanu3aTopa (FeBrs) momyuaercs:
1) 6pomben3on;  2) rekcabpomuukiorekcan; 3) 1, 3, 5-tpubpombenson;  4) 1, 2-qudpoMOeH301

IIpupoaHble HCTOYHMKH YIJIEBOJOPOI0B
TecTbl 10 TEME
1. IlpuponHbIil ¥ NOMYTHBIA HE(PTAHOM ra3bl OTIMYAIOTCA:

1) cocraBowm; 4) arperaTHbIM COCTOSIHHEM,;
2) coliep)KaHUEM METaHa; 5) obnacTsiMu IPUMEHEHHS;
3) KOJIMUYECTBOM MTPUMECEIA; 6) HIYEeM HE OTIHYAIOTCS

2. Hedrp — a70:

1) cMech npeeNbHbBIX YIIIEBOJAOPOIOB C IPHUMECHI0 MUHEPATIbHBIX BEIIECTB;

2) CII0KHAs] CMECh PAa3JIMYHbBIX YIIIEBOJOPOJIOB;

3) cMech HACHIIMICHHBIX YTIICBOJOPOAOB psijia METaHa, apOMATHYECKUX YIIICBOAOPOIOB H
uKIonapaduHOB ¢ MPUMECHI0 MUHEPAILHBIX BEIIECTB;

4) cMech JKUIKUX U TBEP/BIX YIIIEBOJOPOIOB C IPUMECHI0 MUHEPATIbHBIX BEIIECTB;

5) cMmech ra3000pa3HbIX, KUAKUX U TBEPABIX YIIIEBOJOPOIOB, KOTOPBIE MOXHO Pa3IeIUTh
B IIpolLecce NepepadoTKU.
3. Ilpomecc TepMuyecKoro pa3aeieHus HeTH Ha (ppaKIui Ha3bIBACTCS:
1) kpekuHr;  2) OTrOHKA; 3) pudopmuHT 4) neperoHka; 5) nuponms; 6) pex-
TudUKaus
4. KpexuHr HeTH — 3TO:

1) mpotiecc pacuieruieH st TSHKENBIX YIIIEBOI0POI0B HeTH HA JIETKHE;

2) TepMHUYECKOE pa3zeieHue HeTr Ha QpaKLum;

3) mporiecc pa3noxeHus HedTH 0e3 J0cTyIa BO3ayXa;

4) nmpeBpartenne napadhuHOB ¥ HUKIONapahuHOB B apOMATHUECKHUE YTIIEBOIOPO/IBI;

5) croco6 mepepaboTKH Ma3yTa.
5. U3 mpemiokeHHBIX MPOJYKTOB NepepaboTKH BbIOEpUTE TE€, KOTOPbIE MOIY4alOTCs NMPH MEperoHke
HedTu:

13



1) Gensuw;
2) KOKCOBBIIi Ta3;

6) KpacuTenu,
7) Ta30iib;

3) KepoCHH; 8) MHHepaIbHBIC MaCIIa;
4) KOKC; 9) 6eH3011 ¥ €ro TOMOJIOTH;
5) nmurpouH; 10) ma3zyr;

6. ITporiecc pasiokeHust KAMEHHOTO YIiIsi 63 T0CTyIa BO3yXa Ha3bIBACTCS:
1) kpekuHr; 4) mupoius;
2) pudOpMUHT; 5) o0xur;

3) KOKCOBaHHUE; 6) criekaHue.

Haxo:xnenune mosekyasipaoi ¢gopmy.ibl ra3000pa3Horo yriieBoiopojaa

3agauu mo remMe:

3amaga 1. Onpenenure MONEKYISIpHYIO (DOPMYITY YTIE€BOAOPOIA, €CIM MaccoBasi JAOJS yriepojaa paBHA

85,75, a Bonopona —14,3%. OTHOCHTENbHAS INIOTHOCTH 3TOT0 BELIECTBA 10 a30Ty IPUMEPHO paBHa 2.

3amaua 5. Opranuueckoe BEIIECTBO COJAEPXKHUT yriaepos (maccoBas nois 84,21%) u Bomopon (15,79%).
[TnoTHOCTH TAPOB BelIecTBa MO BO3AyXy coctamiseT 3,93. Onpenenure GopMyiry OpraHu4ecKoro Belle-

CTBa.

3amaua 2. MaccoBas osist yraepoaa B yriaeBoaopoze coctaBiser 83,33%. [lnoTHocTh mapoB yriaeBojio-

pona o Bogopoay paBHa 36. Onpenenute Gopmyiy.

3amaua 3. MaccoBas f0Js yriepoja B yriaeBoaopoze coctaBiseT 85,7%. [lnoTHocTs mapoB yriieBogopo-

na 1mo Bo3ayxy paHa 1,931. Onpenenure hopmyry.

Tema 3. Kuciopojaconep:kaiue opraHu4eckue coeTuHeHHs

Cruptbl

Ilepeyenb BONPOCOB /ISl YCTHOI'O OIIPoOca

Yro takoe GpyHKIMOHAIBHAS rpynna?

Kakyto rpynmy aToMOB Ha3bIBalOT FUAPOKCUIBHOM?

ogakrwdE

(bu3nUecKux cBOMCTBAX?

Kakue oprannyeckue BelecTBa Ha3bIBatoT cnupramu? Kak ux kiaccupuuupyror?
Kaxue ciupThl Ha3bIBAIOT MPEIEIbHBIMU OJTHOATOMHBIMU ?

OxapakTepu3ylTe JEKTPOHHOE CTPOEHUE TUAPOKCUIBHON TPYTIIIHI.

. Kak ocoGeHHOCTH XMMHYECKOr0 CTPOEHHS MPeAeIbHBIX OJHOATOMHBIX CHHPTOB OTPAXKAIOTCSA HA UX

7. Kakue OpTraHU4YCCKUEC BCIICCTBA HA3BIBAIOT MHOTOATOMHBIMHA CHI/IpTaMI/I?
8. Kak CTPOST UX HA3BaHHA COTJIIACHO MC)KHYHapOHHOﬁ HOMCHKJ'IaType?

9. Iloyemy mpocTeHInii TByXaTOMHBIN CIIUPT CONEPIKUT J[BA aTOMA yIIIepoa, a He OJIUH?
10. C momomibio Kakoro peareHTa MO>KHO pa3IMYUTh BOJHBIE PACTBOPHI 3TaHOJA U STUIICHIIIMKOIS?

11. MoxHo 1 Ha3BaTh ATHWJICHIIIUKOJIb U TIUIEpUH romosioramu? [Touemy?

TecTbI IO TEME
1. ®yaxuuoHanpHas TpyIa B MOJIEKyJlaX CIUPTOB:

1) -OH;  2)-COOH;

3) -COH;

4) >CO

2. Peaknuus sTepudukanum 3T0 peaKiysi B3aHMOICHCTBHS MEXKILY:

1) ciupTOM U KUCIIOTOM;
2) anbJETHIOM U KUCIIOTOI;

3) METaJJIOM U CIIUPTOM;
4) abCTHUIOM B METAIIIIOM

3. YcraHOBUTE COOTBETCTBHE MCXKY Ha3BAHUCM OPraHUYCCKOro BEIICCTBA U €Iro (I)OpMyJ'IOfIZ

Hazpanme Dopyyt
1. mpomantpuon — 1. 2, 3 wim T7M- H H H
uepuH | | |
a) H— C — C —OH 6) H— C— OH
2. METAHOJI | | |
WJIM METUJIOBBIN CIUPT H H H
3. 3TaHoI T T T
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WJIU TWJIOBBIM CIUPT B) H— C — C — C —H

OH OH OH
4. Cpenn popmyr, HaiimuTe H30MEPHI IeHTaHoMa -1
1)CHs— CHz- CH- CH:- CH:-OH,; 2)CHz;— CH;- CH- CH:-OH
CHs C.Hs

3)CHs— CH,- CH-OH

C.Hs
5. JlonuiuMTe ypaBHEHMS XUMHUUYECKHX PEaKIMii, 1aiiTe Ha3BaHHe MPOIYKTaM PeaKIUH:
CoHsOH + Na=7?
C2Hs0OH + HBr =?
C2Hs0H + C4H9COOH =7

AJbJeruabl

Ilepeyens BOpocoB A1 YCTHOIO OIIPOCa

1. Kakas pyHKuMOHaJIbHAs IpyNa HOCUT Ha3BaHUE KapOOHUIbHONU?

2. Kakue Kiacchl OpraHM4eCcKUX BELIECTB COAEpkKAT 3Ty GYHKLHUOHAIBHYIO Ipynny?

3. B uem cX0JICTBO U pa3ianyue B XUMHYECKOM CTPOCHUH allbJAECTHIOB U KETOHOB?

4. KakoBa o6mas popmyiia npeaenbHbIX adbIeruI0B U KeTOHOB? MOKHO JIM Ha3BaTh MpOIaHalb U ale-

TOH romosioramu? Mzomepamu? OIHUM U TEM K€ BEIIECTBOM?

5. OxapakTepusyiTe CXOJICTBO U PA3IMYMsI B XUMHYECKIX CBOMCTBAaX alibJIETH/IOB U KETOHOB
TecTbI IO TEME
1. HazoBure cneayroliue BeMecTBa

(@]
Il
1) CH»~ CH-CH- C
| | \
CHs CHs H O
1
2) CH3> CH>-CH- CH,- C
| \
C>Hs H

2. Hanumure GpopMyisl CleayronmX BeIecTB:
1) 2,3,3-TpuMeTHII ICHTaHAIb
2) 2-metin OyTaHalb
3) renTaHajb
3. HanumuTe ypaBHEHUs peakIyii:
1) okucieHus ruApokcuaIoM Meau(2) OyraHas
2) OKUCIICHHE aMMHaYHbIM PaCTBOPOM OKCHA cepedpa 2-MeTHIIPOIIaHalIs
3) ruspupoBaHHS MPOTIAHAJIS.
4. OcymiecTBUTE NPEBPALICHUS:
MPOTNAHOJI <===>TIpOITaHaJb -------- > MporaHoBast KHCIO0Ta

KapOoHoBble KHCJI0THI
Ilepeyenb BONPOCOB /Il YCTHOI'O OIIPoOca
1. Kakue BelecTBa Ha3bIBalOT KapOOHOBBIMU KucioTamu? [IpuBenure npumepsl.
2. Kakyro (pyHKIIMOHANIBbHYIO TPYMITY Ha3bIBAIOT KapOoKcuiIbHON? KakoBa aTMMoOIIOrus 3Toro ciosa?
3. Tlouemy KapOOKCHII CUUTAIOT CAMOCTOSITEIbHON (DYHKIIMOHATIHHON TPYIIION, a HE paCCMaTPHUBAIOT KaK
codyeTaHue KapOOHMIIbHOW U TUAPOKCUIIBHOM Tpynn?
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4. HanumwuTte CTpyKTypHBIE (OPMYIIBI CIEAYIOMUX COCTUHEHUN: a) 2,3-TUMEeTHIIOyTaHOBasi KUCIIO0Ta; 0)
3-3TUATENTaHOBAs KUCIIOTA; B) 2-0pOMIIPONIaHOBAast KUCJIOTA; I') CTeapUHOBasi KUCIIOTA.

5. Kakue npusHaku, BEpHO, OTpa)kaloT (PU3MYECKUE CBOWMCTBA YKCYCHOM KHUCJIOTBI: a) MPH KOMHATHOM
TemIeparype OeciBEeTHAs )KHUIKOCTh; 0) Ta3000pa3Hoe BEIIECTBO; B) 0e3 3amaxa; I') ¢ XapakTepHBIM 3ara-
XOM; 1) TJIOXO pacTBOpHUMA B BOJIE; €) HEOTPAaHMUEHHO PAacTBOPHMMA B BOJE; )K) CIAaOBIM 3JIEKTPOJINT; 3)
CWJIBHBII 3JIEKTPOIUT?

Tectbl 0 TEME

1. I'pynna -COOH - 310 coderaHnue rpymit:

1) anpaeruaHOM U TUAPOKCHIBHOM; 3) KapOOHMIIBHOM U aJlbJICTHIHOM;,
2) TUIPOKCHIIBHOM M aMUHOTPYIIIIbI; 4) xapOOHHUIBHOM U TUAPOKCHIIBHOM.
2. K Hernpenie1bHbIM KapOOHOBBIM KHCJIOTaM HE OTHOCHUTCS:
1) osienHOBas; 2) IIMHOJICBas, 3) macisiHas; 4) TUHOJICHOBASI.
0

1) 2-meTunOyraHab;
2) 3 —meTuI0yTaHab;
3) 3 —MeTHITIeHTaHAIb,
| \ 4) 2 —metunoOyranoi-1
CH: H

1
3.Bewectso CHs- CHz- CH- C  HaswBaercs:

4, Kaxkue us YKa3aHHBIX COCJIMHEHUH SIBJISIOTCS HU30MCpaMu:

0] (@]
I //
1)CH;- CH;- CH;- C ; 2)CHs. CH- C ; 3)CHsz- CH;- CH;- CH:- OH;
\ | \
H CHs H
CHs 0]
| 1l
4)CH;- C- OH; 5 CHs;- CH, - C
| \
CHs H

5. C KaKUMHU U3 yK%aHHBIX BCIICCTB BSaHMO)IefICTByCT MypaBBI/IHaﬂ KHUCJIoTa:
6. C Kak¥MM M3 YKa3aHHBIX BELIECTB B3aMMOJEHCTBYET OJIEMHOBAs KHUCIIOTA:

1) K2SOu; 2) Ho; 3)P20s;  4) NaOH: 5) N..
7. YcTaHOBUTE COOTBETCTBHE MEXY Ha3BaHUSIMH AJIbJIETHIOB M (POPMYIION:
TpuBHanbHOE Ha3BaHUE CucreMaTH4ecKoe Ha3BaHUE Dopmyna
1. MypaBbuHBIH . IIpomanans a) HCOH
2. YKCyCHBIH Il. TlenTanans 6) C3H,COH
3. IlpommoHOBBIH Il. Oranans B) CsH11COH
4. MacnaHsli IV. Byranans r) CH:COH
5. BanepuaHoBsIi V. TI'ekcanainn 1) C2HsCOH
6. TI'ecaHOBBIN VI. MertaHaib e) C4HoCOH

CaoxHble 3GUpPBI U JKUPHI
IlepeyeHb BONPOCOB /ISl YCTHOT'O OIPoOCca
1. Kakue npou3BoiHbIe KapOOHOBBIX KHCIOT HAa3bIBAIOT CIOKHBIMU 3upamu’?
2. Kakne XuMHYECKre COeTMHEHHS HA3bIBAIOT BOCKAMH U )KUPaMu?
3. SIBASAIOTCS M MPUPOIHBIE )KUPHI U BOCKH MHIMBHIyaIbHBIMH XUMHUECKUMH BELIECTBAMHU.
4. Ilpennoxute yeThipe criocoba MOMy4deHMsl aleraTa Kaablusg. HanummTe ypaBHEHHS COOTBETCTBYIO-
LIMX PEAKIU.
5. [loueMy MBLIO TEps€T CBOM MOIOLIME CBOWCTBA B ’KECTKOW M Mopckoil Boje? Kak MOXHO yCTpaHUTb
KECTKOCTb BOJBI?
TecTbl 10 TEME
1. TIponaHoBast KUCIOTa U METUJIOBBINH 3(UP YKCYCHOM KUCIIOTHI SBISIOTCS:
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a) TOMOJIOTaMH; B) TECOMETPUUYECKUMH U30MEPAMHU;

0) CTPYKTYpHBIMH H30MEpaMH; T') OJTHUM U TEM K€ BEIIECTBOM.
2. BemectBo C17H3sCOONa - 3T0:
a) CIIOXKHBIH dup; 0) conb; B) CIIUPT; ') KUCJIOTA.
3. B ocHoBe nepepaboTKH KUAKUX PACTUTEIBHBIX Macesl B TBEP/BIC KUPHI JICKUT PEaKns:
a) TUJIPUPOBAHUS; 0) ruaparanuu; B) OMBLICHUS; I') raJIOT€HUPOBaHUS
4. B pesynbTare ruposn3a 5KUIKOT0 KHpa 00pa3yroTcs:
a) TBEPJIbIC KUPHI U TITULEPHH; B) IIMILIEPUH U HETIPEACIIbHbIC KUCIIOTHI,

0) IIIMUEPHH U TIPENIebHBIC KUCIOTBI; T') TBEPbIC )KUPBI U CMECh KUCIIOT.

5. Hanumure ypaBHEHUs peaxiuii:

a) Moyiy4eHus O0yTuiIoBOro a¢upa MypaBbUHON KUCIOTHI,  0) TMAPUPOBAHUS TpUOJIeaTa TIUIEPUHA;
B) TUIPOJIH3a ITUIIOBOTO 3(Upa MPOMUOHOBON KUCIOTHI.

PacueTsl MoJieky/IsIpHO# (pOPMYJIbI 10 MPOAYKTAM CrOPAHUS

3agauu mo remMe:

3amaua 1. I[Ipu cropanuu 3,6r yrieBomopoaa oopazoBaioch 11r okcuna yriepoaa (VI) u 5,4r Boasl. OT-
HOCHUTEJIbHAS TUIOTHOCTh OPraHMYECKOT0 COCTUHEHUS 10 BOJOPOY paBHa 36. BrIBeIUTE MOJICKYIISIPHYIO
(dhopMyITy yriieBoaopoia.

3amaua2. OTHOcUTENbHAsI TUIOTHOCTh [AapOB OPTaHUYECKOTO COEOUHEHHs Mo reiuto paBHa 25,5. Ilpu
cokuranuu 15,3 T aroro BemecTBa oopazoBanock 20,16 1 (H.y.) yriekucioro ra3za u 18,9 r Boasl. BriBe-
JITE MOJICKYJSIPHYIO (DOPMYJTy OPraHUYECKOTO COSTUHEHHUS.

3anava 3. Coxrau 6 T BemecTsa U noixyuuau 6,72 51 yriekucioro rasza (H.y.) u 7,2 r Boabl. OTHOCHTENb-
Hasl TUIOTHOCTD MapoOB BeIIEeCTBA MO BO3AyXy paBHa 2,07. OnpenenuTs MOJNEKYJSpHYIO (GopMmyny Belie-
CTBA.

YriaeBoabl

Ilepeuens BONPOCOB /17151 yCTHOTO ONpPOca

1. C nomompl0 Kakux peakiuii MOKHO JTOKa3aTh HaJW4He B TIIOKO3€ albJCTUIHOW U TUIIPOKCUIBHBIX
rpymmn?

2. B 4em 3aKkimro9aroTcs pa3iudus B CTPOCHUH MOJICKYJI MOHOCAaXapHI0B M TUCAXapPUI0B?

3. OcTaTKu KakuX MOHOCaXapHA0B BXOJST B COCTaB M3BECTHBIX BaM aucaxapuaoB? Kakue u3 atux 6mo3
SIBJISIFOTCS. BOCCTAHABIIUBAIONIMMU, KaKUe — HET?

4. C moMo1Ipi0 KaKoro peareHTa MoKHO Pa3IN4UTh BOJHBIE PACTBOPHI TIIFOKO3bI U CaXapo3bi?

5. KakoBo cTpoenue monekyn nonucaxapuaoB? Kakue monucaxapuasl Bbl 3HaeTe?

6. Haiigute 4epThl CXOACTBA U pa3NU4YUs B CTPOCHHUU, PUZNIECKUX U XUMUYECKHX CBOMCTBAX Kpaxmala
U LEJUTIOJIO3BI.

7. Kakue BOJOKHa Ha3bIBalOT UCKYCCTBEHHBIMU? OMUIINTE TEXHOIOTUYECKUH MpoIlecc MOMyueHus are-
TaTHOT'O BOJIOKHA U3 IIEJUTIOJIO3HI.

TecTbI IO TEME
1. ®opmyna riroKO36L:

1) C¢Hiz; 2) CgH120s; 3) C12Hos; 4) C12H22011
2. I'mokoza CgH1206 siBISIETCA:
1) monucaxapumom;  2) AMCaxapMaoM;  3) MOHOCAXapHIOM; 4) Tpucaxapuaom

3. Kaxwue BelecTsa SBIAIOTCS M30MEPAMH 110 OTHOLIEHHIO APYT K APYTY:

1) rmroko3a U caxaposa; 2) III0K03a H [EJUTIN03a; 3) TToKo3a U GpykTo3a; 4) rirkosa u pudosa
4. B peakuuro «cepeOpsHOro 3epKaja» BCTyNaeT

1) kpaxmaur; 2) LIeJUTI0I034; 3) caxaposa; 4) rroko3a
5. Pacno3HaBaHue IIIFOKO3bI OCYIIECTBIAETCS C OMOMIBIO:
1) iionHOM BOJBI;  2) pacTBOpa MapraHIlOBKH, 3) aMMHAYHOTO PACTBOPA OKCHA cepedpa

6. ITpu MOJIOYHOKHUCIOM OPOKEHUHM TIIFOKO3bI 00pa3yeTcs:

1) TUIOBBIH COIUPT; 2) MacnsiHas KHCIIOTa, 3) MonouHas kuciaoTa,  4) yKCycHas KUCIIOoTa

17



7. Hanwaue ruipOKCHUITBHBIX TPYII B MOJICKYJIE TITIFOKO3bI OKAa3bIBACTCSI TIPH TIOMOIIIH:

1) Ag:0; 2) Cu(OH)y; 3) Cu0; 4) KMnOg,
8. Jlucaxapwui U3 TPYIIIBI OJUTOCaXapUI0B, COCTOSIIINUN U3 JBYX MOHOCAXapH/I0B:
1) caxaposa; 2) IIII0KO034; 3) nakro3a
9. OcobeHHO BEIHMKO COJIepKaHUE caxapo3bl B:
1) 6prokge; 2) caxapHO CBEKJIE; 3) caxapHom kaptoderne
10. Caxapo3sa umeet pacTBOPUMOCTb:
1) cpenHroro; 2) MaJICHbKYIO; 3) BBICOKYIO

11. Opna uU3 CTPYKTYPHBIX €IMHUL] MOJIEKYJIBI caxapa:
1) B-bpykTo3a; 2) a-, B-raroKko3; 3) a-, B-bpyKTO3BI
12. Yro oOpasyercst mpu B3auMOJEHCTBUN caxapo3sl ¢ ruapokcuoM menu (II):
1) caxapar menu u okcun meau (11); 2) caxapaT MEJIH U BOJIa;
3) rrokoHOBas Kuciiota u okcua meau (I)
13. U3 uucna nzoMepoB caxapo3bl, UMEIOUINX MOJIEKYISIpHYIO popmyny C12H22011, MOKHO BBIIEIUTD:
1) manbTo3y; 2) MOJIBHO3Y; 3) pukTO3y
14. B mornekyse caxapo3bl HMEETCS CTOJIBKO THIPOKCUIBLHBIX TPYIIIL:
a) Tpu; 2) onHa; 3) HU OJHOM
15. Tlpu nobaBiieHnu pacTBOpa caxapo3bl K ocaaky ruapokcuaa meau (II) on:
1) naer ocanoxk; 2) pacTBOpsieTCs; 3) HUYEro HE IPOUCXOAUT

16. Ilpu kakux ycIOBUSIX MPOTEKAET THAPOIU3 CaXapO3bl:

1) mpu BBICOKOM JJaBJI€HUU B IPUCYTCTBUN HUKEIIS; 2) npu HarpeBaHUU B NIPUCYTCTBUU HUKEIIS,
3) npu HarpeBaHWU B MPUCYTCTBUH CEPHON MIIH COJITHOM KUCIIOTHI

XUMHYECKUHA JUKTAHT
Br16paTh npaBUIIbHBIC YUPEKICHUS:
I BapuanT — Kpaxman II BapuaHT — nem0I03a

1. Ilpupoaublii moIUMED.
2. OTHOCUTCS K MOHOCaXapHIaM.
3. OTHOCHTCS K TOJIMCaxapHuiaM.
4. B cocTaB MakKpOMOJIEKYJIbl BXOJST OCTATKHU 0~ TJIFOKO3BI.
5. B cocTaB MakpoMOJIeKyJIbl BXOJST OCTATKHU 3 - TITFOKO3BI.
6. HeotHOpOAHBIN POAYKT, COCTOSAIIMMN U3 ABYX TUIIOB OJUMEPHBIX BELIECTB: aMHJIA3bl U aMUJIOTIEK-
THHA.
7. HaOyxaet B BoJie 1 00pa3yeT KOJUIOUIHBIN pacTBOp — rellb.
8. JInHenHsbIi moaumep.
9. [lonumep TUHENHOTO U Pa3BETBIEHHOIO CTPOCHHUSI.
10. Conepxutcs B IEUEHH YETIOBEKA.
11. IIpu onpenenéHHbIX YCIOBUAX JIETKO THAPOJIA3YETCS.
12. I'maponusyercs ¢ TpyIoM.
13. TBépaoe Genoe BelecTBO, UMEIOIIEE BOJIOKHUCTYIO CTPYKTYPY.
14. City>kuT He0OXOAMMBIM JJI1 HOPMAJIBbHOTO MUTAHUS OAJJIACTHBIM BEIIECTBOM.
15. O6mas dpopmymna (CeH100s)n
16. HeBoccTanaBnuBarouuiics yriaeBos.
17. O6pa3yet cioxxHbie YQUPHI C OPTAaHUUESCKUMHU U HEOPTAaHUIECKUMHU KUCIIOTaMHU.
18. Obpasyer ¢ 11010M KOMILIEKCHOE COEIMHEHUE HHTEHCUBHO-CHHETO IBETA
20. Mcnons3yroT 1u1si IpOU3BOJICTBA HCKYCCTBEHHBIX BOJIOKOH.
21. SIBnsgercst OAHUM U3 MPOTYKTOB (POTOCUHTESA.
22. OcHOBHasl 4aCTh KJIETOYHBIX CTEHOK PACTCHHI.
23. IIpoayKToOM KHCIIOTHOTO THAPOJIN3A ABIISETCS TIIH0K03a.

Tema 4. A3oTcoaeprkanue OpraHu4ecKue coeJUHeHHs
AMMHBI
Ilepeyenns BOpoCoOB 11 YCTHOIO OIpOca
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1. Tlouyemy aMHHBI Ha3BIBAIOT OPrAaHUICCKUMHU OCHOBaHHAMU? Kak MpOSsBIIIOTCS OCHOBHBIE CBOWCTBA AMUHOB?

2. Kakue opraHWMuYecKHe BEIECTBAa OTHOCSIT K TPYIIE apoMaThieckux amuHoB? [IpuBenute Ha3BaHUE, MOJICKY-
JSIPHYIO U CTPYKTYPHYIO (OPMYJIBI IEPBOTO MPEACTABUTENS TOMOJIOTHYECKOTO Psila apOMaTHYECKUX aMUHOB.

3. Kakue oprannyeckue BemiecTBa Ha3biBaloT amuHamu? Kakyio (QyHKIHMOHAIBHYIO TPYNIy HA3bIBAIOT aMHHO-
rpynmoii? Bee mu aMuHBI cotepykaT aMHHOTPYIITY?

4. Kak xmaccuuiupyoT aMHAHBI 110 YUCITY U MIPUPOJIE YTIIEBOJAOPOIHBIX PATUKAIOB?

5. CpaBHUTE CMBICI TEPMUHOB «IICPBUYHBIN», «BTOPHUUHBII» U «TPETUYHBIIN» MPUMEHUTEIBHO K CITUPTAM M aMHU-
HaM.

TecTbl 0 TEME

1. IIpu 3amenieHur BOJOPO/Ia B AMMHAKE Ha OPTaHUYECKHUE PATUKAIIbI OTYy4atoT:

1) amMuHbI; 2) aMuU/Ipl; 3) a3ubl; 4) HUTpATHI.
2. K nepBrYHBIM aMHHaM HE OTHOCHTCS
1) u3onponuiaMuH; 2) OyTUIaMHUH; 3) METHIIPTHUIIAMHUH; 4) aHWIHH

3. BemmectBo, oTHOCsIIEECS K aMHHAM, UMeET GopmyIty
1) CeHs5—NOo; 2) CeHs—NH,;  3) CeHs—CHz; 4) CeHs—OH
4. BemectBo, popmyina koroporo umeeT B CeHs-N(CH3)2, HasbiBaetcs ...

1) anunue;  2) nuMeTHAGCHUIAMHH; 3) numerundenon;  4) AMMETHIHUTPOOEH30
5. K apoMaTHYeCKMM aMHHAM OTHOCHTCS
1) Mmetuamun;  2) OyTHJIAMUH; 3) TpUATHUIIAMUH: 4) nudenunaMmun
6. bBouee ciabbiM OCHOBaHHEM, YEM aAMMHUAK, SIBIISICTCS
1) sTrnamus; 2) TUMETHIAMHH; 3) IUATHIIAMHH; 4) nudennnaMmun
7. Ha30BHUTe COIIACHO MEXYHAPOJAHONH HOMEHKIIATYPE CJIELYIOIHME AMUHBL:
21)CH3_CH2_CH2_NH2 6)CH3—CH3_NH—CH3
AMMHOKHCJIOTHI

IlepeyeHb BONPOCOB /ISl YCTHOT'O OIPoOca

1. KaKI/IC COCINHCHUS HA3BIBAKOT aMI/IHOKI/ICJIOTaMI/I?

2. KakoBa ux kiaccudukanys 1o B3auMHOMY PacIioIOKEHUIO PYHKIIMOHAIBHBIX TPYI?
3. KaK Ha3bIBAKOT CBA3U MG)K]Iy COCCAHUMHN aMUHOKHNCIOTaAaMHU HOJ'IPIMGpHOfI IIGHI/I?

TecTbl O TEMe

1. B COCTaB aMHUHOKHUCIIOT BXOISIT:

a) TOJIBKO aMUHOTPYIIIIBI; B) aMUHOTPYIIIbI U KapOOHUIIbHBIE TPYIIIIbI;
0) TOJIBKO KapOOKCUIIbHBIE TPYIIIIHI; I') aMUHOTPYIIIIBI U KApOOKCHUIIbHBIE TPYIIIIBI.
2. AMUHOKHCIIOTHI HE PearupyroT:
a) c akT. Me;  0) c okcumamu Me;  B) ¢ ruapokcuiaMu Me;  T) C COMSIMU CUITBHBIX KUCIIOT.
3. AMUHOYKCYCHasl KUCJIOTa pEarupyeT ¢ KaXIbIM U3; BELIECTB
a) HC1, KOH; 6) NaCl, NH3; B) C2H50H, KCI; r) CO2, HNO3
4. VYkaxuTe n30Mepbl aMHOMACIISTHOW KHUCIIOTHI
; ¥, ;
2) NH;CH-C-OH §) CHyC—C-OH  ») CH;CH-CHyC—OH
CH, CH, NH,

T i T i
1) CH-CHyCHyC-OH %) CHyC—C-OH ) H,N-CHyCH;C-OH

NH, NH, CH,

5. Kakue u3 IPHUBCACHHBIX CO€IUHEHMI OTHOCSITCS K aMHHOKHCIIOTaM?
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O 0 O

a) HZN—H‘—NHZ 8) ch—(FH—lc'—OH B) Hj,c—g—NH2
NH,
O 0O
r) (IEHZ—H—OH n) H—(':'—NH2
NH,

beakn
IlepeyeHb BONPOCOB /11 YCTHOIO ONIPOCa
1. Yro mpencrasnser coboii MoneKya Oenka?
2. B uyem 3aximouaercs neHatypauus Oenka?
3. Kakue kauecTBeHHbIE peaKIui Ha OEJIKH BbI 3HaeTe?

TecTbl 0 TEME
1. Kakas ctpykTypa Oejka 3akpydeHa B CIIUpaib?

1) mepBuYHasT; 2) BTOpHUYHAS; 3) TpeTHyHasL; 4) geTBepTUIHASL.
2. CKombKO HE3aMEHHMbIX aMHHOKHCIIOT CYIIeCTBYeT?

1) 10; 2)8; 3) 20; 4) 5.
3. Ilpm menartypaunu 6emka He pa3pylIaeTcs CTPYKTypa:
1) nepBuyHas; 2) TpeTu4Has; 3) yeTBepTUYHAS; 4) Bce pa3pyIarTcs

4. Kakoe okpamrBaHHe O€JIKOB JaeT KCAaHTOIPOTEHHOBAS PEaKIus?

1) kpacHO-(pHOIETOBOE; 2) 3eNeHoe; 3) xenroe; 4) benoe.
5. Kakas cTpykrypa Oeiika pa3pymaeTcst Ipy TUAPOIIN3?

1) mepBuyHas; 2) BTOpUYHAS; 3) TpeTuuHas; 4) yeTBepTUYHASL.

Tema 5. BoicokoMo1eKyJISIDHBIE COeTMHEHUS

IIepeyeHb BONIPOCOB ISl YCTHOI'O OIIPOCa
1. Yrto Takoe BEICOKOMOJIEKYISIPHBIC BEIlecTBa?
2. JlaiiTe omnpezaeneHue HEOPraHUYECKUM MOJIMMepaM
3. [lo xakuM XapakTEepUCTUKAM HWAET KiIaccCH(UKAIUS MOJMMEPOB (IT0 CTPYKType, IO aTOMaM TJIaBHOM
LIETIH, TTO TIPOUCXOKICHUIO)
4. JlaWiTe ompeeneHus] MOHATHSAM: TTOJIMMEDP, MOHOMEp, TOJIMMEPHU3AIIHs, IEMEHTAPHOE 3BE€HO, CTEICHb
IOJIMMEPU3ALINH, CTEPEOPETYIAPHOCTD, TEPMOPEAKTUBHOCTD, TEPMOIUIACTUYHOCTb.
5. Kakoit mporiecc Ha3bpIBalOT ByJIKaHu3aiuen kaydyka? Kakue mpoyKThl Py TOM MOJTydaroTCs?
6. Kakue ocHOBHBIE BUBI BOJIOKOH BaM u3BecTHHI? [IpuBenuTe mpumepsi.
7. Uem OTIUYAIOTCS UCKYCCTBEHHBIE BOJIOKHA OT CUHTeTHYeCKuX? [IpuBeuTe mpumepsl.
8. HazoBuTe Hambosee M3BECTHOE BaM MOJIMAaMUIHOE BOJOKHO. OXxapaKTepu3yiTe CBOWCTBA M MOTydYe-
HHE 3TOTO BOJIOKHA.
9. Ilo xakoMy IpHU3HAKY JTaBCAH OTHOCST K MOIMAI(PHUPHBIM BOJIOKHAM?
1. [lepeuncnure TOCTOMHCTBA M HEIOCTATKH KAIlpOHA U JaBcaHa?
TecTbl 10 TEME
1. WckmirounTe JuIIHEE BEIECTBO:

1) kayuyk; 2) r0Ko03a;  3) MOJMATUIICH; 4) xpaxmai
2. OTHOCHTENbHAs MOJIEKYJIsIpHas Macca cTpykTypHoro 3BeHa [- CHz (CHz) — CH2 (CH3) — ]n paBHa:
1) 24, 2) 36; 3) 58; 4) 48
3. CooTHecHTE OIpeJICTICHUE C TTOHITHEM.
OrnpepnenexHue ITonsiTue

1. mporuecc CoeMHEHUS] MHOXKECTBA MOJICKYJI BEIECTBA B MakK- | A) FOMONOJIMMEPU3ALINS,
POMOJIEKYJIBI, COTPOBOKIAIOMINICS BbIIEIEHHEM NOO0YHOro Hu3- | B) mommkonaeHcanms;

KOMOJIEKYJIIPHOTO BELIECTBA; B) nonumepusanus.
4. COOTHECHUTE THIIBI PEAKITUY U TTOJIMMED, UCTIOIB3YyEeMbIC JISl MX TTOTYyYEHUS.
Tun peakuuu [Tosnmmep
1. monmmepuzanus; A) benondopmanbaeruaHas CMOJIa;
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| | B) nonumnponuieH.
5. CooTHecuTe TUI BOJIOKHA M IPUMEP BOJIOKHA

Tun BosiokHA [Tpumep BosioKHA
1. pacrurtenbHOE; A) KanpoH;
2. XHABOTHOE; b) matypansHBIH mIENK;
3. MHHEpalbHOE; B) acbecr;
I') nen.

Pazgen 2. O0mas u HeopraHuvdeckass XuMus
Tema 1. TeopeTnueckue 0CHOBbI XMMHH

OcHOBHBIE IOHATHS
Ilepeyennb BOpoCoOB /11 YCTHOIO OIIpOca
1. UYro sBasercs nmpenMeroM usydeHus xumuu? Jlaiite onpeneneHue moHATHs «BeuiecTBo». Kak coot-
HOCSITCSI TIOHSITUS «BEUIECTBO» M «MaTEPUS»?
2. Kakue yacTuilbl Ha3bIBAIOT ATOMaMH U MOJIEKYJIaMu?
3. JlaiiTe onpenencHUE MOHATHS «XUMHYSCKAN SIIEMEHT.
4. Kakue BelecTBa Ha3pIBatOT NpocThiMu? [IpuBenuTe npumepsl.
5. Oxapaxrepusyiite siBieHue autotTpornun. Kakue gaxTopsl ero Be3siBaroT? [lpuBeanrte mpuMepsl ai-
JOTPONHBIX Monudpukauuid kuciopoga. CpaBHUTE UX. YKaxuTe (HaKTOp, KOTOPBIA BBI3BIBAET aJlIIOTPO-
MO 3TOTO 3JIEMEHTA.
6. Pacckaxwure 06 amnorponuu yriaepoaa. CpaBHUTE alUIOTPOIIHbIE MoauuKanuu yriaepoaa. Hazosute
OCHOBHBIE 00JIaCTH UX IPUMEHEHUS.
7. OxapakTepu3yiTe TEXHUYECKOE 3HaYCHHE 0JI0Ba U 00J1acTU MPUMEHEHHUS 3TOT0 MeTaa.
8. Uto mokaspIBaeT XuMudeckas popmyia’?
9. OxapakTepusyiTe MOHATUS «OTHOCUTENIbHAs aTOMHAas Macca XMMHYECKOrO JJIEMEHTa», «OTHOCH-
TeNbHAasg MOJIEKYJISIpHAsi Macca BeliecTBa». Kak pacCYMThIBAIOT ATH XapaKTEPUCTUKHU?
10. [laiiTe ompezneneHue MOHATHS «KOJIUYECTBO BellecTBa». Ha3oBUTEe eAMHUIIBI U3MEPEHUS KOIUYECTBA
BELIECTBA.
11. Yewm oTiiMuaeTcst OTHOCUTENbHASI MOJIEKYISpHAsi Macca BElIecTBa OT MOJISIPHON Macchl?
IIpoBepounas padora
1. BeunuciauTh OTHOCUTENBHBIE MOJIEKYIIsIpHBIE Macchl BemiecTB: SOz, FeO, H2SO3
2. Kakyro nH(opMaIiio MOKHO y3HATh 10 Xxumudeckon popmyie 2NH3?
3. Paccuntarh MaccoByro OO KaKJOTO JIE€MEHTa U MaccoBble oTHomeHus: B CaO
4. 3anaya.
BeraucinTh Maccy cepbl, KOTOPYIO MOXHO BbIenuTh u3 CuzS maccoii 800r.
ATOM CJIOJKHASl YACTHIA
Ilepeuens BOpocoB A1l yCTHOTO ONpoca
HazoBute Te sBIeHUs, KOTOPBIE MPSIMO HIIM KOCBEHHO JTOKA3bIBAIOT, YTO aTOM — CJIOKHAS YACTHIIA.
Kaxk pa3BuBanacek kiaccuyeckas Teopusi cTpoenusi aroma? Kakue mMojienn aToMoB BaM U3BeCTHBI? B uém
UX CyTb?
[TpuBeauTe TpUMEpHI SBICHUH, TOKA3bIBAIONINX JIBOWCTBEHHYIO (IyaTUCTHYCCKYIO) MPUPOIY YACTHII
MHUKpPOMHPA.
Kakune gacTuiel BXoJsIT B COCTaB aToMa’?
Urto Takoe 31exkTpoH? 3apsy sapa?
U3 gero cocrout saapo?
Yro Takoe nzoron?

TecThI MO TEME
1. Tlo meproanveckoit cHCTEMe XMMUYECKHMX 3JICMEHTOB HaiauTe 3apsas! saep aromos: Al, Br, N.
2. Haiinute HeMpaBUIbHBIC OTBETHI:
a)P: Z =+ 16; 0)Br:Z=+3; B)IN:Z=+17, r)0:Z2=+09.
3. [Ilo mepuoanyeckoi cucTeMe XMMUYECKHX DJIEMEHTOB HalaMTE YMCIIO 3JeKTpoHOB atomoB: P, Cl, O.
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4. Haiinute HeNpaBUIbHBIE OTBETHI:
a)Al: e = +13; 0) Br: e = 36; B) Cl: e = 17, r)O: e=8.
CKoJIbKO MPOTOHOB U HEMTPOHOB B s/ipe aroma Na?
OnpeeuTh YUCI0 HEHTPOHOB y M30TonoB 19K u *%1gKr
7. Ompenenute, sapa KaKux aTOMOB IIPEJICTABIEHBI Ha cXeMax?
(3eseHbIe KPY>KKU — IIPOTOHBI, JKEIThIE — HEUTPOHBI)

oo

IIpoBepounas padora
3anonHuTe TaGJ’IHHy «CocTaB aTOMOB XMMHYSCKHX 3JIEMESHTOBY.

3HaKH XUMHYE CKIX 3]IEMEHTOB

XapaKTepHCTHEA XHMHYeCKOro

i O P A | | |AulF Be

IIopsaKOBbIi HOMEP B
Tabnune JI. . MeHuereera

Umeno mpoTOHOB

Tucmo DJIEKTPOHOB

3apsan aapa aToMa

MaccoBoe 9HcIIo

UuCI0 HeHTPOHOB

(Kaykmplii IpaBUIIBHBLL OTBeT oLeHHBaeTcs B 0,5 6amnos: nToro— 21 6amwr)

DJIeKTPOHHAA 000/109KA AaTOMOB
Ilepeyens BONPOCOB /I YCTHOTO ONMPOCa

Kak moctpoena snekTponHast 00os09ka aToma?

UTto Takoe PHEPTETUIECKUN YPOBEHB aTOMa?

Uro npeacTaBisieT 3IeKTpoHHAs opouTais? Kakue opOuTaiu BaM U3BECTHBI?

Ha yT0 yka3biBaeT HOMEp NEPUOIa U TPYMIbI?

. Kak 3amonustoTcs sHepreTryeckue YpoBHH W 3JCKTPOHHBIE OpPOHMTANM Y aTOMOB X.J. IJIABHBIX M TOOOYHBIX
noarpymnm?

TecTnl MO TEMeE

1. MakcumanbHOE KOJUYECTBO 3JEKTPOHOB HA BTOPOM IHEPTEeTHYECKOM YPOBHE PABHO:

1) 2; 2) 8; 3) 18; 4) 6
2. YKaXuTe 3JEMEHT, aTOMy KOTOPOT'O COOTBETCTBYET JJICKTPOHHAs (opMysia BHEIIHETO dHEpPreThde-

agrwnE

CKOTO YpOBHsI 3s23p5:

1) xmop 2) HaTpwii 3) amoMUHMIA 4) docdop
3. MakcuManbHOE KOJIMYECTBO DJIEKTPOHOB, KOTOPHIE MOTYT HaXOAMUTHCS HA P-TIOYPOBHE 3JIEKTPOHHOM
000JIOYKH aTOMOB, PaBHO:

1)2 2)4 3)6 4) 12
4, YKaXuTe KOIUYECTBO d-BJ'ICKTpOHOB Yy aToMa KeJjic3a:
1) 3; 2)5; 3) 4, 4) 6
5. YKaXuTe CyIIECTBYIONIYIO MJIEKTPOHHYIO KOH(PUTYpAIHIO aToMa:
1) 1s22s42p4, 2) 1522s22p8; 3) 1s22s2; 4) 1s22s22p63s13pl.

XnMuuyeckKkue CBSI3H

IlepeyeHb BONPOCOB VISl YCTHOI'O ONPOCA

1. Yrto Takoe XUMHUUYECKAs CBAI35?

2. Yro Takoe 3JIeKTpOOTpHIaTeIbHOCTE? Kak oHa M3MEHseTCs B IepUOJIaX | rpymmnax?
3. Urto HaA3BIBAETCS CTENEHBIO OKUCICHU?
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UYto Takoe nonsl? Katnonsl? AHHOHBI?

JlaiiTe onpeneneHue MOHHOU CBS3U.

Jlaiite onpeneneHue KOBAJICHTHOM CBA3U.

OT yero 3aBUCUT NOJIIPHOCTH CBSA3U?

Kakune Mmexann3mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U BbI 3HAETE?
. Urto Takoe MeTallInYecKas CBA3b

10. KakoBsI puznueckrie CBOMCTBA METANIOB?

11. Yro Takoe BOAOPOIHAS CBS3b

12. Mexanu3m 00pa30oBaHUsI BOJOPOAHON CBI3H

TecThI MO TEMeE

1. V3 mepeurcaeHHbIX HIKE BEIIECTB BBHITUIITUTE (DOPMYJIBI BEIIECTB ¢ KOBAJICHTHOM MOJSPHOM XUMHUYE-
CKOH CBS3BIO.

©oN R

1) Hz;  2) HCI; 3) KCI; 4) N2.O
2. KoBaneHTHas HEMOSIPHAS CBSI3b 00PA3yeTCsl MEK/Ty aTOMaMU
1) HEMETAILIOB C OJIMHAKOBOM 3JIEKTPOOTPHIIATEILHOCTHIO;
2) HEMETAJJIOB C Pa3HO# IIEKTPOOTPHUIIATEIBHOCTHIO;
3) MeTalIoB;
4) MeTaJUIOB M HEMETAJIOB
3. Bribepure popmyiy BemecTBa ¢ ABOMHON XMMHUYECKOM CBSI3BIO
1) O2;  2) Hy; 3) N; 4) Cl2
4. B MoJeKylie a30Ta KOJIMYECTBO OOIINX DJIEKTPOHHBIX Hap

1) omna;  2) mse; 3) Tpu; 4) uetbIpe
5. B coeannenun H>S xumuueckas cBs3b
1) koBaJicHTHAsI OJISIpHAs;  2) KOBAJICHTHAs! HEMOJISIPHAS 3) MeTayIn4ecKas; 4) noHHas

6. BpiOepuTe napy XMMHYECKHUX 3JIEMEHTOB, MEXJly aTOMaMH KOTOPbIX 00pa3yeTcsi HOHHAs XUMHUYECKast
CBSA3b!

1) Harpuii v Kanuii;  2) BOOOPOX M KUCIOpoJ;,  3) HATPUil U KUCIOopox;  4) BOIOPO M BOJOPOL
7. Ilourpaiite B «KpeCTUKU- HONMUKN». [oKakuTe BHIMTPBILIHBINA TyTh, COCTOSIIMMI U3 (GOPMYJ BEIIECTB C
MOHHOH CBSA3bIO:

H.O S MgO
CaH: H2 Cao
) Li2O NaoS

CocrtaBbTe cxeMbl 00pa30BaHMs XMMUYECKOMN CBSI3U /IS IBYX BEILIECTB U3 BBHIMTPHIIIHBIX ITyTEH.
YnpakHeHus 110 TeMe
1. N300pa3uth cxemy 00pa3oBaHUsI CBSI3U:

- unoHHOM B MoJiekyie BaCly

— KOBAIEGHTHOH Bsi3u B Mosekysie H2O

— BozxopoaHou B mouekyse H2O

— METAJUIMYECKON B MarHuu

JducnepcHbie cUCTEMBI

ITepeyeHb BONPOCOB /ISl YCTHOI'O OMPOCa

1. Oxapakrepu3syiiTe MOHATHE «IUCIIEPCHAs CUCTEMay. UeM qucrepcHas CUCTEMa OTINYACTCS OT APYTUX
cMmeceit?

2. Kakue TUMBI TUCTIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT arperaTHOTO COCTOSIHHSI CpeJibl U (ha3bl BBl 3HAE-
te? [IpuBennuTte npumepsl

3. Kakue cucreMbl Ha3bIBalOTCS TPyOOAMCTIEPCHBIMU?

4. Kakue cucTeMbl Ha3bIBAIOTCS TOHKOAUCTIEPCHBIMU?

5. Yro Takoe remu, 301u?

TecTbl MO TEMe
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1. VYkaxure COCTOSHHE TUCTIEPCHOM (a3bl B IMYIIbCHUIX:

a) TBEPJIOE; 0) xuakoe;  B) razoo0pasHoE; r) a) ¥ B) BMECTE

2. KommougHpeIMu pacTBOpaMy Ha3bIBAIOT:
a) CyCIICH3UH; 0) 3011;  B) OMYJIbCHH; T) IACTHI.
3. VYKaxuTe COCTOSHUE AUCIIEPCHOM (a3bl B CYCIICH3USAX:
a) TBEPJIOE; 0) razoo0pasHoe; B) XKHUKOC; r) 0) ¥ B) BMECTE

4. Kakue u3 cieayronux JUCIEPCHBIX CUCTEM OJHOPOJIHBIC, a KaKhe HEOAHOPOIHBIE:
a) pacTBOp caxapa B BOJIC; B) SMYJIBCHS MTOJICOJTHEYHOTO Maclia B BOJIC;
0) cycreH3us Melia B BOJIE; T') YaCTHYKH IBUIA U BOJISHOM Map B TEILIOM JILIME;

1) BOJIHO-CITUPTOBOM pacTBOpP OAEKOIOHA?
5.  Komnouanslie pacTBopsl ¢ yacTuiamu pazmMepom ot 1 10 100 HM Ha3bIBarOTCS:
a) rpy0OIUCIIEPCHBIE CUCTEMBI; ©0) TOHKOAUCIIEPCHBIE CUCTEMBI; B) UCTUHHBIE PACTBOPHI.
6. Crunanue KOJUIOMJHBIX YaCTHIl U X OCEJaHHE B PACTBOPE HA3bIBAIOT Koaryisinued. Yto moasepra-
€TCsl KOaryJsiuu:
a) oOpa3oBaHue CTYAHS (XOJIOIIA); 0) 3aCThIBaHHE B JK€JIe COKAa KPAaCHOW CMOPOIUHBI;
B) CBEpPTHIBAaHUE AUYHOT0 OesKa IpH Bapke?
7. YcranoBute cooTBeTcTBUE «lIpUMep AUCIIEpPCHOM CUCTEMBI M BUIOM TUCIIEPCHOM CUCTEMBI, €€ 000-

3HAYCHUEM:
[Tpumep aucniepcHol cucteMbl | Buj qucniepcHoi cucteMsl, ee 0003HaUYCHUE
1. mactel a) TK ; B) XK/K;
2. ManoHe3 0) T/T; r) [/ K
3. meHa

MaccoBasi 10J11 pACTBOPEHHOI'0 BelllecTBa

3amaua 1. Kakas macca cepHoil kucio Tbl (B rpammax) cogepxutcs B 0,6 1 ee 40%-ro pactBopa ¢ IioT-
HOCTBIO 1,3 T/Mi1?

3anava 2. Haiiqute mMaccy xiopuaa HaTpus (B rpaMMax), KOTOPbIH HE0O0X0IuMO pacTBOPUTH B 50 T BOJIBI
JUIS IPUTOTOBJIEHUS pacTBOpa ¢ MaccoBoil noseit conu 20 %.

3anaga 3. K 350 r BomHOTO pacTBOpa 3TaHoia ¢ MaccoBoi nonert 20 % mobasunu 120 M cnupra (TUioT-
Hocth 0,8 T/Mur). PaccumTaiite maccy cimpra (B rpaMmax) B MOJTY4YEHHOM PacTBOPE.

XHMHYeCKHEe peaKInu

Ilepeyens BOpoOCoOB A1 YCTHOTO BONIPOCa

1. Kak xnaccupuuupyroT XUMHUYECKUE PeaKlUy MO YHCIY U COCTaBy pearupyromux U 00pa3yroumxcs
BellecTB?

2. Peakuum xakoro TUMa BCEr/a sIBISIOTCS OKUCIUTEIHHO- BOCCTAHOBHTEIHHBIMH?

3. Kakoe BemiecTBo Ha3bIBalOT KaTAIU3aTOPOM?

4. Kakoe siBJI€HHE Ha3bIBAIOT KaTaJIU30M?

5. Kak B Bameii 6yaymelt npodeccun UCIONb3yeTcs TEIUIOTa, BBIACIAIONIAACS NP IPOTEKaHUU 3K30-
TEPMUYECKHUX PeaKIui?

6. Kakue peakuuu Ha3bIBalOT OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

7. Kakue nmporueccsl Ha3bIBalOT okucienneM? BoccranoBnenuem?

8. Kakoe BemectBo Ha3bIiBatoT okucnurenaem? BoccranoBurenem?

9. Or kakux, ()aKTOPOB 3aBHCUT CKOPOCTh XUMHUYECKON PEeaKInu?

10. Kakwue kaTain3aTopsl UCTIONB3YIOT Ha MPOU3BOICTBEHHBIX MPEANPUATHIX Balero npoduius?

11. Tloyemy mpOAYKTHI XpaHAT B XOJIOAUIBHUKE?

12. Kakue peakuuu Ha3bIBAlOT HEOOPATUMBIMU?

13. Kakwue peaknuu Ha3bIBAIOT OOPATHMBIMHE?

14. B uyem 3akimiovaercst xumuueckoe paBHoBecue? Kak ero cMecTuTsb?

15. Coopmynupyiite npunuun Jle [llarense.
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TecTnl MO TEME
1. YkaxuTte peakunio, KOTopas sIBISETCS peakiiei COeMHEHUs U UIEeT 0e3 U3MEHEHUS CTENICHEe! OKHC-
JICHUS DJIEMEHTOB

1) S+ O =+ SO; 3) SO2 + H,O =+ H,SOs;
2) 2KNO3 =+ 2KNO2 + Og; 4) 2A1(OH)3 = A1,03 + 3H20
2. Peaxuusg 2Al + Fe;O3 —+ 2Fe + A1203
1) 3amerieHus; 2) IPUCOCAMHEHUS; 3) oOmeHa; 4) pasnoxeHus
3. Peaknust, He SIBIISIONIASCS OKHCIUTEILHO-BOCCTAHOBUTEIBHOM
1) Ca+2H20 — Ca(OH)2 + Hy; 3) CaHz + 2HC1 —* CaCl. + 2Hy;
2) CaO + H20 — Ca(OH)z; 4) Ca+2HC1 — CaClz + H>

4. IToctaBbTe KOA(PPUIMEHTH B YPABHEHUU PEAKIIUH:
Mg + H2SO4 —+ MgSOs4 + H,S + H20. Ykaxkurte ko PUImeHT nepen OKUuCIuTeaemM

1) 5; 2) 6; 3) 7, 4) 4
5. DHAOTEPMHUYECKAs PEAKIHS PA3JIOKEHUS
1) C+ H.0=CO+H2-Q; 3) CaCO3 = CaO + CO2 - Q;
2) N2+ 02 =2NO - Q; 4)2CO0+02=2C02+Q

6. ['omMoreHnHas peaxius
1) Fe(T)+CuSOu(p-p) = Cu(r) +FeS04(p-p); 3) CaCOs(1) +2HCI(p-p) = CaClz(p-p) +H20(x) +CO:(r);
2) NaOH(p-p) + HCI(p-p) = NaCl(p-p) + H2O(x); 4) Zn(t) + 2HCI(p-p) = ZnCl2(p-p) + Hz(r).
7. Knaccugunumpyiire peakiro NaOH(p-p) + HCI(p-p) = NaCl(p-p) + H2O(k) + Q mo cieayrommm risi-
TH TIPU3HAKAM.
1. A) coenunenus, b) 3amemenus, B) pasnoxenus, I') oOmena
2. J1) OKHCIUTENBHO-BOCCTAHOBHUTENbHAA, E) HE OKUCINTEIEHO-BOCCTAHOBUTEIIbHAS
3. X) sx3oTepmuueckas, 3) SHIOTEPMHUYECCKAs
4. N) romorennasi, K) rereporennas
5. JI) neoOparumas, M) obparumas
OTtBet naiiTe B BUJIE MTOCJIEIOBATEILHOCTH OYKB, COOTBETCTBYIOMIUX IM(pam 1o nopsaky ot 1 go 5.
a) BEXXIM; 6) TEXWJI; B) DKW, 1) TE3UJI
\YnpakHeHusi no reme.
1. Jaiire xapaktepuctuky cieayroriei peakiuu Cmg) + O2 (ras) < ==> CO2 (ras) +393,5 kI
0 CIEeayIoLIeMy IJIaHy:
» (C “3MEHEHHEM COCTaBa BEIIECTB (COCTMHEHHE, PA3JIOKEHUS, 3aMEeIlIeHHEe, OOMEHA).
* be3 u3MeHeHUs KaueCTBEHHOTO COCTaBa BEILECTBA (IJIOTPOIHS, H30MEpU3aLIHs).
* C M3MEHEHHEM CTETIeHEl OKHCIICHUSI.
* be3 u3MeHeHus cTeneHel OKUCICHHUS.
» Dk3orepmuyeckue (+Q), sngorepmudeckue (-Q).
* HeoOparumsle, oOpaTUMBbIE.
* ['oMOreHHbIE, TETEPOTCHHBIE.
» KaTtanutudeckue, HeKaTaJTUTHUYECKHE.

PacueTsl N0 XMMHYECKMM ypPaBHEHHSAM

3amaual. PaccunTaiite Mmaccy cynbdara HaTpHs, 00pa30BaBIIECTOCs MPU HEUTPATU3alUN THAPOKCH 1A
HaTpHs Maccoi 12 r. cepHON KHCIIOTOM.

3anaya2. KakoBa Macca Kaibl¥sl, BCTYIHBIIETO B PEAKIUIO C BOJIOH, €CIIH MPU 3TOM 00pa3yeTcsi THIPOK-
cua Maccoi 4,44 r.

3amaua 3.11pu nelicTBUM IMHKA HA COJITHYIO KUCJIOTY OBLIO MOTy4YeHo S T. Bomopoaa. Haiinure o0bem
KHMCJIOTBI, BCTYIIUBIIEH B XUMHUYECKYIO PEAKIUIO.

Peakuun B pacTBopax JIeKTPOJUTOB
Ilepeyens BOMpocoB /1J1s1 YCTHOTO BOMpPoca

1. Kakwue BemiecTBa CYUTAIOT SIEKTPOIUTAMH?

2. Kakue BemecTBa CYUTAIOT HEJICKTPOIUTAMHE?
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3. Kakue cunbHbIE 3JIEKTPOTUTHI BbI 3HACTE.
4. Kaxkwue cinalble 37IEKTPOIUTHI BbI 3HaETe?
5. JlaiiTe onpeneneHre KUcaoTaM, OCHOBAHUSAM, COJISIM C TOUKH 3peHus TO]]

TecTbl 0 TEME
1. HeanextponuTtamu sIBJISIOTCS 00a BELLIECTBA B Iape:

1) ruapokcun 6apus (p-p) ¥ a30THAS KUCIIOTA; 3) STUJIEHTIIUKOIIb (P-p) U METAHOI;

2) cepHasi KHCIIOTa ¥ cyabdar HaTpus (p-p); 4) 3TaHOI ¥ XJIOPH] KaJbIHs (P-p).
2. Cymma Beex ko3¢ (UIMEHTOB B COKpPAIIEHHOM HOHHOM YPaBHEHUHU PEaKLUU MEXAY PacTBOpaMH XJIO-
pHa Kanblus ¥ KapOoHaTa HATPHUs paBHA
3. CokpaleHHOe HOHHOe ypaBHeHme peakimun Cu’* + 20H" — Cu(OH)2| cooTBeTcTByeT B3aMMOEH-
CTBHIO BEIECTB:

1) CuSOsu Fe(OH)2; 2) CuClou NaOH; 3) CuO u Ba(OH); 4) CuO u H;0.
4. Cpena BOJHOTO pacTBopa Cyib(aTa aMMOHUS:
1) HeliTpanbHas; 2) 1IeIoYHas; 3) Kkucnas.
5. [enounyto cpeay HMeeT BOAHBIN PacTBOP:
1) kapOoHaT Kaus; 2) XJIOPHI JINTHS, 3) HUTpAT IHHKAa; 4) cynbdar HaTpus.
6. HeiiTpanbHylo cpeay MMeeT BOJHBIN pacTBOP:
1) xnopup Gapus; 2) kapOOHAT JIUTHS; 3) HUTpaT aMMOHHUS; 4) cynbbua MarHus

7. YCTaHOBHTE COOTBETCTBHE MEXKY (DOPMYJION COJIM M THUIIOM I'HIPOJIH3a:
®Dopmyia conu | Tun rugponusa

1) BaBry; A) 10 KaTHOHY;

2) K2S0Os; b) o anunony;

3) Zn(NOz3)2. | B) 1o KaTHOHY U AaHUOHY;
I') He rugponusyercs

OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIuu
Ilepeyens BOpoCoOB AJ1s yCTHOTO ONpPOCa
1. Kakue peakuuu Ha3bIBalOT OKHCIIHUTEIbHO-BOCCTAHOBUTENIbHBIMU? [loyeMy OHM HMMEIOT J1BOifHOE
Ha3BaHue?
2. Kakoii mporecc Ha3biBaroT okucieHuem? Boccranosnennem? Kakoe BemecTBO Ha3bIBAIOT OKHCIUTE-
nem? BoccranoButeneM?
3. Kakue u3 CBOHCTB KHCJIOT OTHOCSTCS K OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIM, Kakue - HeT? [Touemy?
4. Kakoe XMMHUYECKOE CBOMCTBO OCHOBAHUN OTHOCHTCS K OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIM-
sm? [Touemy?
5. Kakue 13 CBOMCTB OKCHIOB OTHOCSTCS K OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIM, KaKUE - HET?
6. Uro Takoe anmekrponn3? CpaBHUTE €TO C THAPOIU30M.
7. IlepeuncnuTe npeaMeTsl TOMALIHEr0 00MX0/a U 000pyIOBaHUs KBAPTUPHI, IPH U3TOTOBJIEHUH KOTO-
PBIX OBUIM MCIIOJIB30BaHbl FAJIbBAHOCTETHS U T'aJIbBAaHOIIACTHKA.
YupaxHeHnus no reme
1. AzoTHasi kucioTa 10001 KOHLEHTPALlUM BOCCTAHABIMBAETCS METAJZIaMH HE JIO BOAOPOJa, a, HAIpH-
mep, 1o okcuaa azora(ll). YpaBHsiiTe METOI0M 3JIEKTPOHHOTO OanaHca CXeMy B3aHMMOJICHCTBUS a30THOM
KHCIIOTBI C MEJIBIO:

Cu + HNO3 = Cu(NOs)2 + NO + H20
2. XMMH4YECKHE CBOMCTBA METAJIJIOB XapaKTEPU3YIOT OAHHMM CIOBOM - «BOCCTaHOBHMTENW». Hanummre
yYpaBHEHUS] PEaKIUi aJFOMHUHUS C COJITHOW Kuciorou, xymopumom memu(ll), kucinopomom, cepoit. Pac-
CMOTPHUTE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI.
3. Ompenenute  THm  OBP.  PaccraBere  kodduimeHTs] B ypaBHEHUSAX  OKHUCIUTEIHHO-

BOCCTAHOBUTEJIbHBIX PEAKIIUil METOJIOM AJIEKTPOHHOT0 OanaHca.
1. KCIO3—KCl04 +KClI

2. HNO2—HNO3+NO+H-0
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3. S+HNO3—H2S04+NO

4. Tlonbepure K03 PUIMEHTH METOIOM 3JIEKTPOHHOTO OanaHca B ypaBHEHHX PEaKIHid, YKaKUTE OKHC-
JIUTEh U BOCCTAHOBUTEITD.

1. KMnOs+ NaNO2+ H20 = MnO2+ NaNOs+ KOH

2. KCIOz+ HCI = KCI + Cl2+ H20

3. KMnOs+ H2S + HaSOs= MnSOs+ S + KoSOs+ H20
5. OmnpenenuTte cTeneHu okUciIeHus Gocdopa B coequHeHusx, umeromux popmynsl: CasP2, P2Os, H3POs,
Caz(POa4)2, HaP207

Tema 2. Heoprannueckass XuMus
(0) 9701181
Ilepeyennb BOpoCoOB /11 YCTHOIO OIpoca
1. Kakue BelecTBa Ha3bIBatOT OKCHIAMU?
2. Kak knaccudunupyrot okcuabl? Kakue okcuibl Ha3bIBalOT HECOIE00pa3yommumu?
3. Kakue okcupl Ha3bIBaIOT colicoOpazyomumu? [louemy?
4. Kakue okcu/ibl Ha3bIBalOT OCHOBHbIMU? Kakue anemeHTsl 00pa3yroT 3TH OKCHIbI?
5. Kakue okcupl Ha3bIBalOT KUCIOTHRIMU? Kakue a1eMeHTsl 00pazyroT 3TH OKCUAbI?
6. Kakue okcuzpl Ha3bpBaloT aMmpoTepHbIMu? Kakue ameMeHThl 00pa3yroT 3TH OKCUIbI?
7. Hanmumure ypaBHEHUS peakIlHii, XapaKTepu3yroux cBoiictBa okcugo BaO, SO3, BeO.
YnpakHeHus 110 Teme

1. [TpoBenuTe KinaccuUKaIMIO CIEAYIOUNX OKCUIOB:
Zn0, Na20, Ca0, Al203, Si02, CO, SO3
2. Urpa «Haligu poaCTBEHHUKOBY:

W3 npueaeHabIX Gopmynn BeIOEpUTE GOPMYIIBI OKCUIOB H HA30BUTE UX:
H2S04, NaOH, CuO, Na2S04, 02, SO3, HCI, Na20, Fe203, Mn207
3. Urpa « Tpetuit numHui»:
1) GeO, ZnO, CO 2) Na20, SiOz, CaO 3) CO, CO2, SOz 4) N20, P.Os, NO
TecTnl MO TEME
1. Cpenu cneayromux GOpMyT OKCUIOM SIBIISIETCS:

a) HCl1 0) Na;SOs4  B)Na,O 1) NaOH.
2. Cpenu crneayrommX OKCUIOB HECOJIE00Pa3yIOIIUM SIBIISIETCS

a) CO2 6) CO B) NaO 1) SOs.

3. C cepHO# KHCIIOTOM Oy/1eT B3aUMOJCHCTBOBATD:

a) SO3 6) Mn207 B) N2Os r) MgO.
4. C Bozoii OyneT B3auMOICHCTBOBATH:

a) FeO 0) Ag20 B) BaO r) CuO.
5. C ruznpokcuiom HaTpus OyeT pearupoBarth:

a) CaO 6) CO B) SO3 r) K20

6. Koappunment nepen popmyiioit Kuciopoa B ypaBHEHUH PEaKIUU, CXeMa KOTOPOM
Al+ 02 — AlLO3

a)2 0)3 B) 4 r)S.
7. Ilpu okucienuu ZnS obpa3yrores:
a)Znu SO2 06) ZnO u SO2 B) ZnO u SO3 r)Znu SO3.

Kuciaorsl

IIepeyeHb BONIPOCOB /ISl YCTHOI'O OIPOCa

1. JlaifTe ompeneneHne KUCIOTaM UCXO/IS U3 UX COCTaBa.

2. JlaiiTe ompeneneHe KUCIOTaM C TOUYKH 3PEHUS TEOPUH dJEKTPOIUTUUECKON TUCCOIHUAIINY.

3. Ha xakue rpynmsl 1eisT KACIOTHI?

4. HWcxopas u3 MpU3HAKOB KJIacCU(PUKAIIMU KUCIOT JaiTe MOJHYIO XapaKTePUCTUKY a30THON u ¢ochop-
HOM KHCJIOTaM.

5. Tlpemnoxwure cnocod, Kak MOKHO OOHAPYKUTh HATMYNE KUCIOTHI B IPOAYKTAX MUTAHUS?
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TecThbl IO TEME

1. Kakue nonsr o6pazyrorcs npu auccormanuin HNOs:

1) 2H* + NO*; 2) H*+ NO*; 3) 2H" + NOs*; 4) H+ + 2NO*
2. Kucnora n3mMeHsieT 1BeT METUIIOPAHKEBOTO Ha:

1) cunmii; 2) KpaCHO-PO30BBIM; 3) MAIMHOBBIN; 4) OCCIIBETHBII
3. Bribepure u3 nepeunciieHHbIX (popMyn OECKUCIOPOIHBIE KUCIOTHI:

H.S, NaOH, HNOsz, NaSOs HCI
4, [Ipu B3aMOIEMCTBUM CEPHOM KUCIIOTHI, C KAKUM BELIECTBOM IPOUJIET PEaKU U HEUTPATIU3alUuU:
1) CuSOs4;  2) Ba(NO3)2; 3) BaS; 4) NaOH
o. 3akoHunTe ypaBHeHUe xumuueckor peakuuu 2HCI + Zn =
1) 2ZnCl+Hoy; 2) ZnCl+Hy; 3) ZnCl+2Hy; 4) 2ZnCl+2Hy;
6. C KakMMU U3 YKa3aHHBIX BELIECTB B3aUMOJICHCTBYET MypaBbUHAs KUCIOTA!
1) H20; 2) Ag20 (aMMHaYHBI .p-P); 3) COy; 4) CuOH; 5) CaCOa.
7. C KakMMU M3 YKa3aHHBIX BEIIECTB B3aUMOJICHCTBYET OJIEMHOBAS KUCIIOTA:
1) K2SO0yq; 2) Ho; 3) P20s; 4) NaOH; 5) N2.

OcHoBanus

IlepeyeHnb BONPOCOB /IJIsl YCTHOI'O OIIPOCa

1. Maiite onpeesieHne OCHOBAaHUSAM MCXOMsI U3 UX COCTaBa.

2. JlaiiTe onpeneneHne OCHOBaHUAM ¢ TOUkH 3perust TO/I.

3. Ha kakue rpynibl 1T OCHOBaHUS?

4. Ucxoas 3 MpU3HAKOB KJIaccu(PUKAIUN OCHOBAHHH JTaliTe MOJHYIO XapaKTePUCTHKY TUAPOKCUIA OapHus
1 aMMHaKa.

TecTnl MO TEME

1. Bribepure Gpopmyiibl OCHOBaHUIA:

1) SOs; 2) Mg(OH)2; 3) H2SOq4; 4) CaO.
2. Ykaxute GopMyy IBYXKUCIOTHOTO OCHOBAHUS:

1) Ca(OH)y; 2) AI(OH)s3;  3) KOH;  4) Mn(OH)4
3. XO0poI110 pacTBOPHUMEI B BOJIE BCE OCHOBAHWUS TPYIIITHL:
1) NaOH, Ba(OH),, Cu(OH),;  2) KOH, Ca(OH)2, NaOH;  3) LiOH, KOH, Al(OH)s;  4) NaOH, KOH, Ba(OH)2;
4. dopmyna WEeT0uH - ITO:
1) Zn(OH)2; 2) KOH; 3) Cu(OH)2; 4) Mg(OH):
5. OcHoBaHue 00pa3zyeTcs Mpy B3aUMOICUCTBUU:
1) Zn, H20; 2) NazSOg4, Ba(OH)2; 3) K2S0O4, NaOH; 4) CuO, H20

6. K apoMaTudeckiuM aMHHAM OTHOCHUTCS

1) metuamuH;  2) OyTHIAMHUH; 3) TpUATHIIAMUH: 4) mudeHnnaMuH
1. Bonee cn1aObIM OCHOBaHUEM, YeM aMMHAK, SIBJISETCS

1) sTunamus; 2) TUMETUJIaMUH; 3) AMATUIIAMUH; 4) mudeHnnaMuH

Coan

Ilepeyennb BONpoCoOB /11 YCTHOI'O ONIpOca

1. JlaliTe onpenesneHne coysiM UCXOAs U3 COCTaBa dTUX COSAMHEHMN JJIs KaKOW TPYIIIBI COJIEN ITO OIpe-
JIEJIEHUE CPABEITUBO?

2. Kak knaccudunupyrot conu? Uro o01iero Mexay OCHOBHBIMH M KUCIOTHBIMH coisiMu? UTo UX OTIu-
4aroT?

3. Kakue conmu uCcnonbp3yroT Ha MPOU3BOICTBE Batiero npoduisa? C kakoi 1enpo?

4. Kakoli npouecc Ha3pIBaroT ruaponn3omM? Kakue TUIbI THAPOIN3a BBl 3HAaeTe?

5. Kakue acriextsl Bameil Oyaymiel npodeccroHanbHOM aesTenbHOCTH TpeOyroT 3HaHus o pH? Oboc-
HYHUTE OTBET.

TecTnl IO TEME

1. B KakoM psly HpeCcTaBIeHbl TOJIbKO COJIH
1) CuCly, H3BO3, NaOH,; 2) CaOHCI, NaHCOs3, KCNS;
3) CHa, Al2(S04)3, HCNS; 4) Fe(NO3)3, NH3, LiOH.
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2. Iuapocynbsdar HaTpus UMEET XUMUYECKYIO (HOpMYITy:

1) NaHCOg3; 2) NaHSOg; 3) NaHSOyg; 4) NaHSIO:s.
3. KapOGonat kanbitust 00pazyercst Ipu B3aMMOICHCTBHH:
1) Ca(OH)2 u BaCOs; 2) Ca(OH)2 u Na,CO3;  3) CaO u CO; 4) CaO u MgCO:s.
4, XuMu4ecKasi peakius npoxXoauT MEXIY:
1) Mg u ZnCly; 2) Ag u AICl3; 3) Cu u FeSOy; 4) Pb u Mg(NO3)>.
5. Comu o0pa3yroTcs Mpy B3aUMOJICHCTBUN OKCHIA JINTHS C:
1) HCI; 2) CO; 3) MgO; 4) Ca

YnpaxxHeHus 1o TeMe
1. Hanummte B MOJIEKYJISPHOM M MOHHOM BHJIC YPAaBHCHHUS BCEX PEAKIIM, C MOMOIIBI0 KOTOPBIX MOKHO
HOJIYYUTH CYIb(aT HUHKA
2.. Hanmimre ypaBHEHHS peakiinii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTH CIIEAYIOIIUE TPEBpaIllie-
HUSL:

C — CO2 —» MgCO3 — Mg(HCO3)2 —» MgC0O3 — MgO — Mg(NO3), — Mg(OH). — MgO
3. IoaroToBsTe cOOOIIEHHE HAa TEMY: «3HAYEHHUE COIBI B HAPOJHOM XO3SMCTBE M HCTOPHS COHOBOIO
[IPOM3BOICTBAY.
4. HanuiuTe ypaBHEHHsI THAPOJIN3A 10 TIEPBOM CTYIIEHH CIIEAYIOMIMX COJIEH U YKaKUTE CPEy PacTBopa:

Cu(NO:s)2, FeSO4, ZnCly, K>S, NaxSiOz, NH4Cl, AI(NO3)a.

MeTasuibl

IlepeyeHb BONPOCOB /IJIsl YCTHOI'O OIIPOCa

1. Kakumu 0COOCHHOCTSIMU XapaKTEPHU3YETCsl CTPOCHHE aTOMOB METAJIJIOB?

2. Kak U3MEeHSIOTCS METa/NTNYeCKHe CBOMCTBA XMMUYECKUX IJIEMEHTOB B MEPHOJAX U TpyIIax Talyiu-
bl Menaenee-Ba? Kak 3Tu u3aMEeHEHUs CBA3aHBI CO CTPOCHUEM aTOMOB JIEMEHTOB?

3. Kakue u3 XuMHYeCKHUX 3JIEMEHTOB-METAJJIOB MPOSBIISIOT ABOWCTBEHHBIE cBOiicTBa? [louemy?

4. Kakyio OHOJIOTHYECKYIO POJIb MTPAOT HEAOCTATOK M M30BITOK METAJUIOB B OPraHW3ME PAaCTCHHU H
YKUBOTHBIX ?

5. OxapaxTepusyiTe nmpolecc KOppo3uu MeTaiuioB. Kakue BUIbI KOPPO3UHU pa3IndaroT?

TecTnl MO TEME

1. DnektponHas Gpopmyra aTomMa MarHus:

1)1s22s? 2) 1s%2s% 2p%3s? 3) 1s%2s? 2p®3st 4) 152252 2p®3s?3p?
2. B kakoM psay XUMHYECKHE dJIEMEHTHI PACIIONIOKEHBI B TIOPSIKE YCHUIICHUS! METANTMIECKUX CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
3. Meramr, obnanaronuii caMoil BEICOKOH 3JIEKTPOIPOBOTHOCTEIO, - 3TO
1) sxene3o 2) menp 3) cepebpo 4) antoMuHUN
4. Haubonee sHEPruvYHO B3aUMOIEHCTBYET C BOJOM:
1) xanmii 2) HaTpuii 3) KabIHiA 4) Maraui
5. T'mapokcua nMHKa B3aUMOJIEHCTBYET € KaX/IbIM U3 ABYX BEILECTB:
1) HCl u CO2 2) NaOH u H2SO04 3) SiO2u KOH 4) NaNOz u H2SO4

6. Metoapl nepepabOTKH pyJl, OCHOBAaHHBIE Ha BOCCTAHOBIICHHMH METAJIOB M3 OKCHJIOB TPH BBICOKHX
TEMIIEPATypax, Ha3blBaIOTCA:
1) rugpoMeTaimyprust  2) HTUPOMETAILTYPrust 3) aneKTpoMeTaTyprus 4) raJIbBaHOCTETHS

HemeTanabl

IlepeyeHb BONPOCOB /IJIsl YCTHOI'O ONpoca

1. Kakumu 0COOEHHOCTSIMU CTPOCHHUSI OTJIMYAIOTCS aTOMBI U KpUCTAILIBI HeMeTaioB? Kak ux crpoenue
ONpeAeIsIeT CBOMCTBA ATOTO Kjlacca BEIIeCTB?

2. OxapakrtepusyiTe moHstTHe amuioTponus. Kakumu mpuunHamu oHa oOycioBiena? CpaBHUTE ajlio-
TPOIHbIE MOAU(UKALUU Kuciopoaa. Pacckaxkure 00 ajioTponuu yrieposa.

3. Kakue amnorpornHbsie MoauUKalUK 0710Ba Bbl 3HaeTe? Kak annmoTpomnus ojoBa J0Ka3bIBaeT OTHOCHU-
TCIIBbHOCTH ACJICHUA HpOCTBIX BCIICCTB HA MCTAJIJIbI U HeMeTaJ'IJ'II)I?

4. OxapakTepu3yiTe OKUCIUTEIbHBIC CBOMCTBA HEMETAITIOB.
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5. OxapakTepu3yiTe BOCCTAHOBUTEIHHBIC CBOWCTBA HEMETAIIJIOB.
6. JlokaxxuTe 3aBHCHMOCTH CTEIEHHU SICKTPOIUTUYCCKON AMCCOIUAIIMKM OT MPUPOJIBI AJICKTPOJIMTA HA
npumepe ramoreHoBogopoaubix kuciaot: HF, HCI, HBr, HI.
7. Kaxkue cBoiicTBa aMMHaKa JI€KaT B OCHOBE €ro MPUMEHEHHUSI B XOJIOIUIIbHBIX YCTaHOBKAX?
YnpaxxHeHus 1o TeMe
3amanue. OCyIIECTBUTh TEHETUYECKYIO CBSI3b:

P—P205—H3P0s—NasPO4
3ajanue. 3anuIlUTe YpaBHEHUS PEAKIUN OKHUCIECHUS-BOCCTAHOBIICHUS, MOJB3YACh MpUilokeHnuem «B3a-
umoenctaue HeMe ¢ Mey.

a)C+Ca— 0)Cl2+ Ca —

3amanue. ['ne pacnonoxxensl HemeTawibl B [lepuonnueckoit cucreme?
3ananue KucnoTthbie cBoiicTBa okcu 0B B psiny SiO2, P2Os, SOz, Clo07 yeunuBaroTcst uiiun ociia0beBaroT.

Macca npoayKTOB peakuyu, ecJii 0JJHO U3 BelleCTB J1aHO B N30bITKe
3agayva 1.K pactBOopy, B KOTOpOM HaxoauTcs 42,6 T HUTpaTa aJtOMUHUS, IPUIKIA PACTBOP, COAEPKAIIUH

16 T runpoxcuna Hatpus. Paccunrtaiite Maccy oOpa3yromerocst ocaaka.
3anmaga 2.K pactBopy, conepxkamemy 16 r cynsdara meau (1), mpubamim 12 T KeNe3HBIX OMUIOK. KaKas
Macca MM BBIJICIUIOCH TIPH 3TOM?

3amaga 3. 10 r okcuaa maraust oopadoTanu pacTBopoM, coaeprxkammm 40 T a30THON KuciaoThl. Kakas mac-
ca oy 00pa3oBasiach MPH ITOM?

Bbixoa npoaykTa peakiuu OT T€OPeTHYECKH BO3MOKHOIO

3anaya 1. Kakoii 00beM Bogopo/a (H.y.) MOXKET OBbITh IOJIYYEH IIPU PAaCTBOPEHUHU B Bojie 120Mr kanbLus,
eclu BbIxoJ ra3a cocraisieT 80% oT TeopeTuuecKd BO3MOKHOTO?

3anava 2. [lpu B3aumopeiicTBuM MarHusg maccod 1,2 T ¢ pacTBOPOM CEpHOM KHUCIJIOTHI MOJIYYMIIU COJIb
Maccoii 5, 5 r. Onpenenure BbIXoA npoaykTa peakuuu (%).

3amaua 3. KapOoHaT HATpHUsi B3aUMOJCHCTBYET C COJISIHOM KUCJIOTOH. BhIumcinTe, KaKkyr mMaccy Kap0o-
HaTa HATpUs HYXKHO B3ATh JUIsS modydeHust okcuaa yriuepona (IV) oosémom 28,56 1 (H. y.). [Ipaktuue-
CKHI BBIXOJ poayKTa 85%.

XUMHUSA U )KU3Hb
JesioBas urpa

['pyrmia nenuThcs Ha KOMaHIbl. Ha JaHHOM ypOKe Bce SIBJISIFOTCSI COTPYTHUKAMH WHCTHTYTA TIPO-
MBIIIJIEHHOTO TPOoM3BOACTBa. Kakaas komMaHa moiydaeT 3aaHue.

llepsas komanoa Omoenenue « Opeanuzayus XumMu4ecko2o npou3so0Ccmea
3ananue. Bol pa3paboTunky opraHu3aii XUMUYECKOTo IPOU3BOACTBA. BaM HE0OX0AUMO TPaMOTHO MO-
JOWTH K MIPOIIECCY XUMHUYECKUX MPOU3BOJCTB. JIJIsT 3TOTO BBI JOJKHBI OTBETUTH Ha Psijl BOIPOCOB, KOTO-
pBIe TO3BOJIST B JalbHEHIIIEM HAyYHO OPraHMW30BaTh MPOIECC XUMHUYECKUX MPOM3BOACTB. Mcmonb3yiiTe
MPeUTOKEHHBIE TIPE3EHTANU ¥ TeKCcToBbIi MaTepuai. ([Ipumokenue 1)

e Yro Takoe XMMHUYECKas TPOMBIIIJICHHOCTD U UTO SIBJIICTCS €€ OCHOBOM?
Baxxneiimme cocTaBiIsAoOINAE XUMAYECKOTO MPOU3BOJCTBA.
Kak xknaccuduumpyror xuMmudeckoe colpbe?
Hcnonb30BaHue BOABI B XUMUYECKOW MPOMBITIIIEHHOCTH.
OCHOBHBIE CTaIUU XUMHUYECKOTO MPOU3BOICTBA
CdhopmynupyiiTe OCHOBHBIEC HAYYHBIE IPUHIIAIIEI XUMUYECKUX MTPOU3BOJICTB

Bmopas komanoa. Omoenenue «Ilpoyecc npouseoocmea ammuaxay
3ananue. Bel pazpaboTunku mpoiiecca MpOU3BOACTBA aMMHUaka. BaM He0OX0IMMO TpaMOTHO MOJOUTH K
MIPOIIECCY MPOM3BOACTBA. J[JIs1 3TOTO BBI IOJPKHBI OTBETUTH HA PSJI BOIPOCOB, KOTOPHIE TIO3BOJISAT HAYIHO
OpraHHM30BaTh MPOIECC MPOU3BOJCTBA aMMHUaKa. Vcmonp3yiTe MpeioKeHHbIE MPE3eHTAIlMH U TEKCTO-
BbIit MaTepuai. ([Tpunoxenue 2)

o Kakas peakius JeKHT B OCHOBE IIPOU3BOJICTBA aMMHaKa?
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e JlaliTe NOJIHYI0 XapaKTEPUCTUKY XMMHMYECKOW pEaKkUUU U YKAKUTE ONTHUMAJIbHBIE YCIOBHS
CHHTE3a aMMHAKa.

e (CocraBbTe TEXHOJIOTUYECKYIO CXEMY IIPOU3BOJICTBA

e [lepcrieKTHUBBI pa3BUTUSI AMMHUAYHOTO MTPOU3BOICTBA

e VYKaXuTe OCHOBHBIC HAYYHbIEC TPUHIUIIBI, HCIIOIB3YEMbIE B TPOM3BOICTBE AaMMHUAKa

Tpemus komanoa. Omoenenue «Ilpoyecc npouzeoocmea memanona»
3ananue. Bel pa3paboTumky mporiiecca Mpou3BOJICTBA MEeTaHOJIa. Bam HeoOX0IMMO TPaMOTHO MOJOUTH K
MpoLIecCy MPOU3BOACTBA. J[J1s1 TOr0 BBI TOJIKHBI OTBETUTH Ha Psiji BOIIPOCOB, KOTOPBIE MO3BOJISAT HAYYHO
OpPraHu30BaTh MPOIECC MPOU3BOACTBA MeTaHOa. VICTIONb3yiTe MPEeAIOKEHHbIE MPE3CHTAUN U TEKCTO-
BbIit MaTepuai. (IIpunoxenue 2)

e Kakas peakiius JeXUT B OCHOBE IPOU3BOCTBA MeTaHo1a?

e JlaiiTe MOJHYIO XapaKTEPUCTUKY XUMHUYECKOW PEaKIMH U YKAKUTE ONTHMAJIbHBIC YCIOBUS
CHHTE3a METAHOJIA.

e (CocraBbTe TEXHOJIOTUYECKYIO CXEMY IIPOM3BOJICTBA

e [lepcrekTHBBI pa3BUTHUS IPOU3BOJICTBA METAHOJIA

e VYKaXuTe OCHOBHBIC HAyYHbIEC IPUHIIUIIBI, CIIOJIb3yEMbIE B IPOU3BOJICTBE METAHOIA

Yemeepmas komanoa. Omoenenue « Xumuzayus cenbcKo2o Xo35aUcmea
3amanue. Bol pa3paboTuyuku XMMHUYECKUX CPEJCTB JJISl TOBBIIMICHUS YPOXKAWMHOCTH M YHHUUTOXKEHHUS Bpe-
JUTENEH CebCKOXO3IMCTBEHHBIX KYJIbTYp. BaM HE0OX0AMMO IpaMOTHO MOJOMTH K MPOIEcCy pa3padoT-
ku. 171 5TOro BBI JOJKHBI OTBETUTH HA Psii BOIIPOCOB, KOTOPHIE TO3BOJIAT HAYYHO OPraHU30BaTh IMPO-
riece. Mcnonb3yiiTe mpeiokeHHbIe pe3eHTaluy 1 TeKcToBbIi Matepuai. (IIpunoxkenue 2)

¢ UYT0 TaKoe XMMU3AIHs CEIbCKOT0 X03sHCcTBa?

OnpenennTe OCHOBHBIE HANPABJICHUS XUMHU3ALNHU CEIbCKOTO X035 CTBA.
VY no6penus, ux kiaccupukarus.

[Mectunmapl, ux knaccuduranms

XuMu3anus )KUBOTHOBOJCTBA, €r0 HalpaBIeHUS.

Ilamas komanoa. Omoenenue «3awuma okpyscaroweis cpeovl»
3ananue. Bol pa3paboTUMKU METOOB 3aIlUThI OKPYXKAMOLIEH cpebl OT MPOMBILIUICHHBIX 3arpsi3HEHHH.
Bam He00X0MMO TpaMOTHO TOJOUTH K Tporeccy pa3paboTku. J{iIst 7TOro BBl JOJDKHBI OTBETHTH HA P
BOIPOCOB, KOTOPBIE TIO3BOJISAT IPUBECTH B CUCTEMY MeTOJIbl. Mcronb3yiiTe npeioKeHHyo Mpe3eHTaluo
u TekcToBbIil Matepuai. (ITpunoxenue 3)

e Kakue opraHu3anMOHHO-TEXHHYECKHE METO B OXPaHbl OKPYIKAIOIIeH cpeapl?

e UYTO JIGKHUT B OCHOBE CPEO3AMUTHBIX TEXHOJIOTHIA?

e Ha kakue TpyImisl MOIPa3AeisiFOT CPEIO3ANUTHBIE MTPOIECCHI?

e [IpenoTBparienue 3arpsi3HEHUS CPEJIbl arpOXMMUKATAMH

e Kak yMEHBIINUTH BIHUSHUE MTECTHIINIO0BHA IPUPOY?

CurtyanmoHHbIe 321241
IHoyeMy MponcxoauT HAKOIJIEHHE OKCUAOB cepbl B aTMochepe?

Oxcuzpl cepbl TOMAAA0T B OKPYXKAIOIIYIO Cpely KaK €CTECTBEHHBIM ITyT€M, TaK M B pe3yibTaTe
AHTPOIIOTEHHOH JeSITeIBbHOCTH. B pe3ynbraTe HeATENbHOCTH YelloBeKa B arMochepy IMOomagaroT 3HAYH-
TEJIbHBIE KOJUYECTBA COCTUHEHUN Cepbl, INIaBHBIM 00pa3oM B BHAE ee aAuokcuaa. Cpeau MCTOYHUKOB
ITHX COCIMHEHHI Ha MEPBOM MECTE CTOUT YTOJIb, CKUTAEMBIN B 3IaHUSIX M Ha DJEKTPOCTAHIIHMSX, KOTO-
poiit maet 70 % aHTpomoreHHbIX BEIOPOCOB. OKCHIBI TaKXKe BBIOPACKIBAIOTCS B aTMOC(Epy aBTOMOOMIIS-
MM, JIEKTPOCTAHIUSIMH, METALTYPTUIECKAMH 3aBOJIAMH.

3anaua. [IpousBoacteo nunka B CIIA B cpeanem cocrasnser 600 Toic. T B roa. Kakas macca SO2
MOXeT OBITh BBIOPOIIIEHA C IBIMOBBIMH Ta3aMH B aTMOC(epy, €CJIM BECh ATOT IIUHK MOTYYarOT BHITUIABKON
u3 ZnS.

[Tocne pemenus 3agauu Mo TeME OTBETHTE HA BONIPOC CTOSIIMI B Hayase Balleil paboThl.
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2. KommiekT MaTepnaoB AJs IPOBe/leHUs] KOHTPOJIbHBIX padoT
KonTpoabsnas padora Nel
Bxoanasi fMarHocTuka
Bxonmnas pmarHoctuka paspaborana B cooTBeTcTBUU ¢ PI'OC, Paboueit mporpammoi, yTBep-
xaeHHou LIK «EctecTBEeHHO-HAYYHOr O IIUKIIaY.
Junarnoctuka nMpoBOAUTCS C Yeibio BBIABICHUS MPEAMETHBIX KOMIETEHIUN 10 TUCHUILIUHE «XHU-
MHUSD» 32 IIKOJIBHBINA KypC.
Pabota cocTouT U3 yeThlpex BapuaHTOB COAEPIKALLUX I10 JABALATh 3aJaHHM.
OnpenensironyM NpU3HaAKoM SBJsieTCs popma 3a1aHU:
- 3aganusg Ne 1 - Ne6 - 3akpbitas Gpopma;
- 3aganus Ne7 - Nell - oTkpeiTas ¢popma;
- 3aganus Nel2 - Nel6 - ycraHOBIIEHHE COOTBETCTBUS,
- 3aganus Nel7 - Ne2( ycTaHOBJIEHUE TTOCIEA0BATEIbHOCTH
CucreMa oleHUBAHUS IK3AaMEHALMOHHOMH PadoThI
3aaHue CUMTaeTCsl BBIOJIHEHHBIM BEPHO, eclii oOydaroluiicss Aan BepHbli oTBeT. [IpaBuiibHOE
peuienue kaxaoro u3 3anaHuil ¢ Nel mo Ne4 u ¢ Ne7 no Nell onenuBatorcs no ogHomy Oamny. 3ajaHust
No5, Ne6 onenmBatotrcs o Tpu 6amna. 3aganust Nel2 — 16 orieHHBarOTCS 0 OAHOMY 0ajuTy 3a KaKJ0€ CO-
OTBETCTBHE - 110 JiBa Oayua. 3aganust Nel7-20 oneHuBarOTCS 110 TpU Oasuia.
MaxkcuManbHO BO3MOXKHBIHN 0asu 3a BCro paboty - 37
IIIkaja nepeBoaa B NATHOANIBHYIO CHCTEMY OLICHKH:
0 -19 6amioB — «2» (0 — 52 %)
20 — 27 6amna — «3» (53 — 74 %)
28 — 31 6amnoB — «4» (75 — 84 %)
32 — 37 6aynoB — «5» (85 — 100 %)
1. Homep rpyIibl COOTBETCTBYET UYUCITY?
1) BaJIeHTHBIX 3JICKTPOHOB;  3) SHEPTETHYCCKUX YPOBHEH
2) 3apsiy siapa atoMma, 4) HEHTPOHOB B SA/IPE aTOMA.
2. Yucno opburaseii Ha d-moaypoBHe:
1) 1; 2)3; 3)5; 4)7.
3. ATOM, KaKoTo 3JIeMeHTa HMeeT dIeKTPOHHYIO KoHpuryparuio 1s% 2s? 2p® 3s? 3pb 4s1?
1) K; 2) Ca; 3) Ba; 4) Na.
4. Crenenp okucieHus xyopa B Mosiekyie KCIlOs3
1) -3; 2) +1; 3) +3; 4) +5.
5. Paccuwmraiite uncio aromoB kuciiopojaa B 30 MoJieKyirax a30THOW KHCIIOTHI U BEIOEPUTE OTBET.
1) 90; 2) 6; 3) 16; 4) 12.
6. PaccumraiiTe Maccy 4 MOJIb TUAPOKCHUIA HATPHS U BEIOCPUTE OTBET.
1) 40r; 2) 160r; 3) 120r; 4) 0,12kr.
7. JIomoJNHUTh. DJIEeKTpOHEUTpajibHasi 4acTHULA, COCTOSIIAsl U3 IMOJIOKUTEIBHO 3apsi)KeHHOIO
siIpa U OTPULIATEIILHO 3aps>KEHHBIX AJICKTPOHOB HA3bIBAETCH .........
8. JlomonHuTh. CII0KHBIE BEIIECTBA, COCTOSIINE U3 ABYX DJIEMEHTOB, OJMH M3 KOTOPHIX KHCIOPOA B CTE-
MIEHU OKHUCIIEHUS -2 HA3bIBAIOTCA ..........
9. JlomonHuTk. BemecTa, cocTosmue U3 AByX U 00Jiee XUMHUUECKUX HIEMEHTOB, Ha3bIBAIOT ... ... ...
10. JlomodaHUTH. DIEKTPOIUTHI, KOTOPHIE TUCCOIMUPYIOT Ha KAaTHOHBI BOJOPOJA U AHUOHBI KUCIOTHOTO
OCTaTKa Ha3bIBAIOT ..........
11. Jomonuuts. Peakimu, mpoTeKaroue ¢ BEIACICHUEM TEIIOBOW YHEPTUH, HA3BIBAIOT ...........
12. CootserctBue «Popmyra BeNIeCTBA M TUIT XUMHYECKOW CBS3H»
PopMmyia BemecTBa | THUII XUMUYECKOH CBSA3H
1. K20 a) NOHHAas ') MeTaJIn4ecKas
2.H> 0) BogmopogHas 1) KOBaJICHTHAs HETIOJSIpHAS
B) KOBAJICHTHAs MOJIIpHAast
13. CootserctBue «Dopmysia M Ha3BaHUE BEIICCTBAY.
‘ dopmyna ‘ Haszpanue Bemecrtna ‘
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1. H,CO3
2. NaOH

a) OKCHJ HAaTpus; B) THIPOKCUJI HATPUS
0) kapOOHAT HATPHS; T) YroJbHas KUCJIOTa

14. CootBerctBue «THUl peakiuy U ypaBHEHUE PEAKLIUNY:

Tun peakuuu

YpaBHeHHe peakuu

1. Coequuenne
2. 3amelenue

a) N2(r)+ 3H2(r) < 2NH3 (r)+ Q;
6) CaCOs(tB.) = CaO(TB.) + H2O(kx) — Q
B) Ca + 2HCI = CaCl, + Ho1

15. CootBerctBue «Kiacc HeOpraHu4eckiux coeIMHeHUu 1 GopMysia BelecTBay:

Krnacc Heopranmvecknx coenuueHuit | Popmyna emecrsa
1. Oxkcun a) Ho.COs; B) FeCly; 1) Fe203
2. Counb 0) Ho r) NaOH,; e) CoHy
16. CootserctBue «Kiacc opraHndecKkux coeIMHEHUH 1 o0mas Gopmymay:
Kiacc opranuueckux coeuHeHHI O6mmas ¢popmyna
1. AnkaHbl a) CnH2n; B) CnH2n-2;
2. AJIKUHEBI 6) CnH2n+2; r) R-COH,;

17. Ycranosure MMOCJICAOBATCIbHOCTD PACIIOJIOKCHUSA XUMHYCCKUX 2JICMCHTOB B TICXD.
1) B; 2) N; 3)C
18. YcraHoBUTE MOCIENOBATEILHOCTD AIEKTPOHHON KOHUTypanuu aroma 12Mg.

1) 252

2) 3s%; 3)2p%  4)1s?

19. VYcranoBuTe mocien0BaTeNbHOCTh HA3BAHUS KPUCTAJUIMYECKUX PEIIETOK B COOTBETCTBUHU C pacro-
JIOKEHHUEM BEIECTB: rpaduT, BOJOPO U XJIOPHL HATPHSL.

1) nonnas;

2) MOJICKYJISIpHAS; 3) aromHast

20. B mpuBeneHHON HIKE CXeMe YPaBHEHUH TpeX MOCIEI0BATENbHBIX PEBPALCHUN

X

Ca —> Ca0O —> Ca(OH), —> Ca(NOs3)2
1) X= 02 Y = HO, Z= HNO3;
2) X = HyO,Y =H2, Z= HNOs;

y

z

KonTtpoabsnas padora Nel

BxoaHasi TMarHocTuKa

OTBeTHI

NeNe NoeNe
1 1 11 | sx30TEepMUYECKUMU,
2 3 12 la, 21
3 1 13 Ir, 2B
4 4 14 la, 2B
5 a 15 10, 28
6 2 16 16, 2B
7 aToM 17 1,3,2
8 OKCHUIBI 18 4.1, 3,2
9 CJIOKHBIMH. 19 3,2,1
10 KHCJIOTEI. 20 1

BemtectBa X,Yu Z - 3T10:
3) X=02,Y = H20,Z= NaNOs;
4) X = 02, Y = NaOH, Z = NaNO:s.
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KonTposbHas padora Ne2. «Yri1eBog0pOabI»

KonrponsHas paboTa no reme «YTriaeBonopoisl» papadborana B cootBeTctBun ¢ @I'OC, Paboueit
nporpammoit, yreepxkaeHHon [IK «EcTecTBeHHO-HAyYHOTO UK.

Llenp paboThl: BeIsiBIIeHHE MPEIMETHBIX U METalpPEIMETHBIX KOMIIETEHIIUN CTYIEHTOB IO TEME
«YTJIeBOAOPOIBIY!

PabGora mpoBomutTcs B ¢opme TecTrpoBaHUSA. ONpenersifouM TPU3HAKOM pPadOThI SBISETCS
dhopma 3amaHu:

- 3amanus ¢ 1 — 7 3akpbIToil popmsr;

- 3aganus 8 - 10 — ycraHOBIIEHHE COOTBETCTBUS;

- 3aganud 11,12— otkpeiToii GopmbI;

- 3aganus 13, 14 — yctaHOBJIEHUE TTOCIICIOBATEIHHOCTH

- 3aganue 15 — pacyerHas 3anayva.

CucremMa oueHMBAHUSA OTAEJIbHBIX 32JaHUI U Pad0THI B 1[€JIOM

3alaHue CYMTACTCS BBITIOJHEHHBIM BEPHO, €CITM O0YJArOIIUNACS 1al BEepHbIN oTBeT. [IpaBuibpHOE

penieHue kaxaoro uz 3aganuit ¢ Nel mo Ne7, 11,12 ouenuBarorest mo 1 6amny. 3ananus Ne§ - 10 ouenu-
BAIOTCSl MO OHOMY Oailly 3a Kaxkaoe cooTBercTBHe (3amanme Ne8, Ne9 mo 3 Oamma, NelO — 2 Gai-
na).3amanus Nel3 — 2 6amra, Nel4 — 3 6anna. 3amanue Nel5 B 5 6amios.

MaxkcumanbHO BO3MOXKHBIH Oat 3a Bcto padory - 27.

IIIkajia nepeBoJa B NATHOANIBHYIO CHCTEMY OLIEHKH:

0 — 13 6amtoB — «2» (0 — 52%)

14 — 19 6amnoB — «3» (53 — 74%)

20 — 22 6amnoB — «4» (75 — 84%)

23 — 27 6amioB — «5» (85 — 100%)
1. Ob6mas gopMya aqTKeHOB:

1) CnH2n+2; 2) CnH2n; 3) CnH2n-2; 4) CnH2n-6.
2. ®opmyIbl BEIIECTB MPEACIbHBIX YIIIEBOJOPOIOB:
1) CHgy; 2) C7Hug4; 3) CsHs;  4) CgHis;  5) CeHs; 6) CoHus;

3. Tun rubpunuzanuu opOUTanIell aTOMOB yriiepo/a B alleTHIICHE:

1) sp®; 2) sp?; 3) sp; 4) TuOpuIU3aIUU HE TIOABEPraroTCs.
4. Cps3p MEX]ly aTOMaMH YIJiepoJa B ajJKaHaX Ha3bIBAETCA:
1) 6; 2) m, 3)0 u m, 4) 3, m, m.

5. PaccrosiHre MEKIY sAPaMHU aTOMOB YTIIEpo/ia B alleTUIIEHE:
1)0,120 um;  2) 0,140 um;  3) 0,134 um;  4) 0,154 um.
6. TIpumepsl MoydeHHst TOMOJIOTOB METaHa 110 peakiuu Bropia:

t
1) 2CHsBr +2Na > CHs - CHs  +2NaBr;
Ni, t
2) CH3- CH = CH +H, > CHs3- CHz- CHs

3) CiHeCl +2HI >  CiHio +HCI +1z;

4) 2CHs - CH2Br +2Na > CHz- CH, - CH2 - CHs +2NaBr,;
7. Kaxkue u3 BCIICCTB SABJIAOTCA HU30MEpaMHU.
1) CH;- CH= CH- C-= CHy; 4) CH; = C - CH = CHy;
| |
CHs CHs
2) CH;- C= C- CH> - CHg; 5 CH, = CH- CH = CH;y

3) CH;- CH= CH- CH= CHy 6) CH; - C= C - CHzs.
8. CootBerctBHe «Kiacc opraHndecknx CoeTuHEHUH 1 001as hopMynay:
Kiacc oprannuecknx coequae- | OOmmas ¢hopmyna
HUI
1. Anxkasbl A) CnH2n; J1) CnH2n+1,
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2. AnkeHbI Bb) CnH2n+2; E) CnH2n+10H;
3. AJKUHBI B) CnH2n-6; X) R-COH
I') CnH2n-2; 3) R- COOH
9. CooterctBue «Kiacc opraHM4ecKUX COCIUHEHUHN U OTIIMYUTENbHBIN MIPU3HAK KIIacca:
Kunacc opra- OTnUYUTENbHBIN TPU3HAK
HUYECKHX CO-
€IUHEHUN
1. Ankanbl A) nBOiTHAs CBA3b; J1) TpoiiHas CBsI3b;
2. Ankanuensl | b) rpynma — OH; E) rpymma ~COH;
3. AlKeHbI B) nBe 1BOMHBIX CBSA3H; X) onuHapHas CBsI3b;
I') rpynna —COOH; 3) mieCTUYICHHBIN UK aTOMOB yIjepoja ¢ 0coboii cucre-
MOW CBSI3€M

10. CooTBetcTBHe «THN peakiuy U ypaBHEHUE PEaKLIUN»:

Tun peakuuu YpaBHEHHE peaKkuu

1. 3amemeHue A) CHz - C=C - CHsz+ HCIl - CHs - CH = C(Cl) - CHg;

2. Ilpucoenuuenune | b) CHs4 + Clo > CH3Cl + HCI;

B) CHs — C (CH3) —CH(CI) + KOH - CH3 — C (CHz3) = CH2 + KCI + H20;
I') CH3z - CH, - CH = CH> 2 CH3 — C(CH3) = CH>

11. HOHOJ’IHI/ITB. BeH.IeCTBa, HUMCIOIIIUC OI[PIHEIKOBLI?I KAYeCTBCHHBLIA M KOJIMYECTBEHHBIH >JIEMECHTHBIN

COCTaB, HO PA3JIMYHOC XUMHUYCCKOC CTPOCHUC HA3BIBAIOT .........

12. HOHOJ’IHI/ITB. yFJ’IeBOI[OpOI[BI C OTKPBITBIMU YTJICPOAHBIMU LCIISIMU, B MOJICKYJIAX KOTOPBIX COACP-

KATCSL 08e 060lIHble C8531 HA3BIBAIOT .......
13. BemiectBa, 00pa3yromuecs B pe3y/IbTaTe CISAYIOIICr0 IPEBPaCHHS

FeBr;

CeHet Br, =
1) CO2; 2)HBr; 3) CsHs- COOH,; 4) CeHs- CH2 — CH2— COH;  5) CgHsBr.
14. TTocnemoBaTenbHOCTh UCIIOJIB30BAHUS PEATCHTOB ISl OCYIECTBIICHHSI IPEBPAIICHUI:
CoHs = CoHa > CoHsCl> CoHy
1) HCI; 2) KOH, 1%  3)500°C, C, Ni
15. Maccosas oy yraepoza B yrieBojaopoze coctarisier 83,33%. [noTHOCTE 3TOr0 BEmecTBa 1Mo BO-
nopoxay paBHa 36. Onpezaenure GopMyi1y yriieBOIOpOA.
KonTtpoabnas pa6ora Ne2

Yraesoaopoabl
OTBeThI
1 ]2 9 |1X,2B,3A
2 |3 10 | 1B, 2A
3 |3 1 | u3omepsl
4 |1 12 | ankagueHsl
5|1 13]12,5
6 |1 14 13,1,2
7 1(2,3,5)(4,6) | 15| CsH4,
8 | 1Bb,2A,3l
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KonTpoabHas padora Ne3.
«Kucaopoacoaepxaiue opraHudeckue coeJHHEeHUsD)

KonTponbhas padora no teme «Kucnopoaconaepskaiiye opraHueckue COeJUHEHNs» pa3padoTaHa B
coorBercTBUM ¢ PI'OC, Paboueii mporpammoit, yreepxaeHHoi LK «EcTecTBEeHHO-HAyUYHOTO ITUKIIAY.

Llenb paGoThl: BeisiBiieHHE MPEeIMETHBIX U METANpPEeIMETHBIX KOMIIETEHIIUN CTY/IEHTOB MO TEMe
«Kucnopoaconep:xaiire OpraHi4yecKie COSIUHEHUS.

Pabora npoBoautcs B hopme TectupoBanus. OnpeaensonuM Mpru3HakoM aBiisgercs Gopma 3aja-
HUI:

- 3aganus Ne 1 - No§ - 3akpeiTas ¢popma;

- 3aganus Ne9 - Nel2 - otkpsiTast popma;

- 3agaHus Nel3 - Nel7 - ycTaHOBJIEHHE COOTBETCTBUS;

- 3aganus Nel§ - ycTaHOBJIEHUE TIOCIEOBATEIBHOCTH;

- 3aganue Nel9 — penieHue 3agaquu

Cucrema oueHNBaHUS PadoThI

3aaHue CUMTaeTCsl BBIOJIHEHHBIM BEPHO, eclii oOydaroluiicss Aan BepHbli oTBeT. [IpaBuiibHOE
penrenre kaxaoro w3 3amanuii ¢ Nel mo Nel2 onenuBaroTcst mo ogHomy Oamry. 3amanus Nel3 — Nel7
OLICHUBAIOTCS TI0 OJHOMY Oasuty 3a Kaxkoe cooTBeTcTBHe (3amanue Nel3, Nel4 — mo 2 6amna, Nel5, Nel6
—mno 3 6ayma, Nel7 — 1 6amr). 3aganue Nel8 —3 6amta. 3aganue Nel9 onenuBaercs B 5 6amios.

MaxkcuManbHO BO3MOXKHBIHN 0asu 3a BCro paboty - 31

IIkana nepeBoaa B NATHOAVIBHYI0 CHCTEMY OLEHKH:

0 —15 6amioB — «2» (0 — 52 %)

16 — 22 6amia — «3» (53 — 74 %)

23 — 26 6amnoB — «4» (75 — 84 %)

27 — 31 6amnoB — «5» (85 — 100 %)

1 TI'pynma -COOH - 310 coueraHnue rpymit:

1) ajpaeruIHON ¥ TUAPOKCHUIBHOM; 3) KapOOHUIIBHOM U allbJCTUIHOIA;
2) TUIPOKCHIILHOM U aMUHOTPYIIIIBI, 4) xapOOHHUIBHOM U TUAPOKCHIIBLHOM.
2 Xupsl — 3TO CIOKHBIE IPUPHIL:
1) rmuneprHa 1 KapOOHOBBIX KHCIIOT; 3) mIMIepuHa ¥ KUIKUX KUCIIOT;
2) rnunepuna u BxKK; 4) cnmpta u BxxKK.
3 U3omepsl cpenn yKazaHHBIX COSTMHEHUN:
o) o)
I 1

1) CHs; CHs- CH>- C; 3) CHs CH - C; 5) CHsz- CHy;- CHy;- CHs- OH;

\ | \

H CHs H

CHs (@]

| /!
2)CH;- C - OH; 4)CH;- CH;- C
| \

CHs H

4 KauecTBeHHas peakilus Ha ajbJIETUIbL:
1) o6pa3zoBanue riunepara meau (1) sspko — cuHero 1BeTa;
2) BBIZICTICHHE BOJIOPO/JIA TIPU B3aUMOJICHCTBUU C aKTHBHBIMH METAJIJIAMU;
3) obecuBeurBaHre OPOMHOM BOJIBI,
4) nosiBJICHUE Ocajika cepedpa.
5 Tlpu B3aMMOACHCTBHH, KAKMX BEIICCTB MOKHO TOJydUTh clieayromiee BemectBo C2HsONa:

1) sTananb;  2) ATaHOBAs KKCJIOTA; 3) araHo, 4) STUJICHTJINKOJIb; 5) HaTpwi.
6 C xakuM M3 YKa3aHHBIX BEIIECTB B3aUMOJICHCTBYET YKCYCHAsI KHCIIOTA:
1) K2SOyq; 2) Ha; 3) P20s; 4) NaOH; 5) Na.
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7. B pesynbpTaTe rHaposin3a KHIKOTO XKHpa 00pa3yroTCs:
1) TBEpbIC KUPBI U TITUILICPUH; 3) MIIMIEPUH U HETIPEICIIbHBIC KUCIIOTHI;
2) DJIMIEPHH U MIPEICIbHbIC KUCIOThI, 4) TBEPBIC KUPBI K CMECh KUCIOT
8. VYrpary mMoromiel CnocOOHOCTH MbIJIa B )KECTKOHM BOJIE OTpaKkaeT ypaBHEHUE:
1) C17H3sCOONa + H,0 < => C17H3sCOOH + NaOH;
2) C15H31CO0OK + H,O < => (C15H31COOH + KOH,;
3) 2C17H35sCOONa + CaCl; <=> (C17H3sC0OO0).Ca |+ 2NaCl;
4) C17H33COOH + H2 <=> C17H3sCOOH.
9. Jlate Ha3BaHue o MexayHapoAHONH HOMEHKIIAType CIIEAYIOIIEMY BEIIEeCTBY:

@)
/!
CHs CH; CH- C
| \
CHs H

10. 3akonunts cnenyrouiee ypaBuenue peakuun: CHz-CH2-COH + Ag2O(NH4OH p.p) =

11. Jlomonauth. OpraHuveckue COCIUHEHHUs, cojepkamue anpaeruanyio rpynmy -COH, cszannyo ¢
YIIEBOIOPOAHBIM PAIUKAIOM HA3BIBAIOT ......

12. HNononautk. CnoxkHble 3UPHI TPEXATOMHOTO CIIHPTA TIMIEPUHA U BBICHIMX KAapOOHOBBIX KHCIIOT
Ha3bIBAIOT ........

13. CootserctBue «Kiiacc opraHn4ecKux CoOeJMHECHUH 1 o0mas hopmymay:

Knacc opranndeckux coenuHe- O6mas popmyna
HUM
1. Anpmerumst a) CnH2n; 0) CnH2n+2; B) CnH2n-6; r) CnH2n-2;
2. KapOoHOBBIE KHCIIOTHI o) CnH2n+1; e) CnH2n+10H; x) R-COH 3) R- COOH
14. CootBerctBue «Kiacc OpraHM4ecKuX COeAMHEHUN U OTIMYUTENbHBIN PU3HAK KIaccay:
Knacc opra- OTnu4UTeNbHBIA PU3HAK
HUYECKUX CO-
CAVMHEHUN
1. Anpperuasl | a) 1BOIHasI CBSI3b; 0) rpynna— OH; B) /1B€ IBOIHBIX cBsizy;  T) rpynna — COOH;
2. Cnuprtsl 1) TpoitHas CBsI3b; e) rpynna—COH; k) onuHapHasi CBsI3b;
15. CootBerctBue «Ha3zBaHue anpaeruia u Gopmyay:
TpuBnanibHOE CucremaT4ecKkoe Ha3BaHUE dopmyna
Ha3BaHHE
1. MypaBbuHBIii A Ilpomnananb D. byranane a) HCOH r) CHsCOH
2. IlporivonoBelii | B.Ilenranans E. 'exkcanans | 6) C3H7COH 1) C2HsCOH
3. Banepuanoswni | C.Jrtananb F. Meranans | B) CsH1uCOH e) C4HsCOH
16. CootBeTcTBHE «YTIIEBOJ, Ha3BaHUE U (popMyay:
Yraeson Haszpanue dopmyna
1. Tlenrosa A. nmakroza  D. kpaxman | a) CsH100s B) C12H22011
2. Anbaorekcosa B. ppykroza E. rmoxkosa | 6) CeH120s 1) (CeH1005)n
3. [Nonucaxapun C. pubo3a
17. CootBerctBue «Ha3BaHue peaknuy U UCXOIHBIE BENIECTBA»
Haspanue peakuuu Hcxonurie BemecTa
1. Okucnenue a) CH3-CH2-COOH + CH30H -

6) CH3COOC4Hg + H.O >

B) C17H33COOH + H, -

r) CH3-CH>-COH + Ag2O(NH4OH ;) 2

18. TlocnenoBaTenbHOCTh UCHIONB30BAHUS PEATEHTOB I OCYIIECTBICHUS IPEBPaLICHHUIA:
CHs - CyHsOH -> CH3;COH - CH3COOH -> CH3COONa
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1) NaxSOg; 2) AQ20 (avmmaunsiii p-p); 3) Cu0O, t° 4) H20.
19. Kakas macca 3TuiIeHa JIOJKHA BCTYIHTH B PEAKIUIO THAPATALUHU, YTOOBI MOJyYHIOCh 7,2 MOJIb 3Ta-
Houa?
KonTtpoabnas pa6ora Ne3
«Kuciopoacoaep:kamue opraHu4ecKue coeJHHeHH s

OTBeTHI
NeNe
1 4
2 2
3 (1,3) (2,5)
4 4
5 3,5
6 4
7 3
8 3
9 2-MeTUII0yTaHab
10 CH3-CH2-COOH + 2Ag
11 AJTBJIETUIBI
12 JKUPBI
13 1x, 23
14 le, 26
15 1Fa, 2An, 3Be
16 1Ca, 2E06, 3AB
17 Ir
18 43,2, 1
19 201,6r
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KonTpoabHas padora Ne4.
«Oprannyeckasi XuMus»»

Kontponbhas padora no reme «Oprannyeckue COeIMHEHUs» 0 AUCUUILTHHE «XUMUS» IS CTY-
nentoB BKTuC paspaborana B coorBerctBuu ¢ ®I'OC, Paboueit mporpammoii, yrBepxaenHon K
«EcTecTBeHHO-HAYYHOTO LIUKIIaY.

KonTponbHast paboTa MpOBOAUTCS MEIBI0 MPOBEPKH TCOPETHUECKUX 3HAHUHU CTYICHTOB IO JHC-
UUIUTMHE «XHUMHUS», BBISIBICHUE HAJIM4YWs HAaBBIKOB U YMEHHUS CaMOCTOATEIbHO padOTaTh C HAy4yHOH U
y4eOHOU TUTEepaTypou.

HuddepenurpoBanublii 3aueT nmpoBoautcs B Gopme TectupoBanus. Pa3paborano uerbipe Bapu-
aHTa, KaXbli BAPUAHT COCTOUT U3 TPUJILIATH BOIIPOCOB.

CtpyKkTypa TecTa.

Tect pazpaboTtaH Ha yeThipe BapuaHTa. Kaxaplii BapHaHT COCTOUT U3 TPHUIIATH 3aJaHHA, KOTO-
pBI€ Pa3IUYAIOTCS MO COACPKAHUIO U CIOKHOCTU. OINpenensionuM IpU3HaAKOM Ka)xJI0H 4acTu paboThI
aBisieTcs (hopMma 3a1aHuil:

- 3agaHus ¢ Nel — Nel6 - 3akpwIToit (hOpMBI;

- 3agaansg Nel7 — Ne20 - oTkpsITON (HOPMBI;

- 3agaHus Ne21 - No27 — ycTaHOBIIEHHE COOTBETCTBUS;

- 3aganus Ne28 — No29 — ycraHoBIeHHE TTOCIIEI0BATEIbHOCTH;

- 3amanue Ne30 - 3amaga

Cucrema OLIEHMBaHUS TECTa

3aaHue CUMTAeTCs BBIOJIHEHHBIM BEPHO, €ClU OO0yJarouuiicss nan BepHblil oTBeT. [IpaBunsHoe
peuieHne kaxaoro u3 3aaanuii ¢ Nel mo Ne20 ouenuBatorces no 1 6amty. 3aganus Ne21 — Ne27 onenuBa-
I0TCA TI0 OJIHOMY Oasuty 3a Kaxjaoe coorBercTBue (3amanust Ne21, Ne22, No24, No25 — mo 2 6amna, Ne23,
Ne27 — mo 1 Gamry, No26 — 3 Gamna). 3aganus Ne28 Ne29 onenuBarorcs mo Tpu Oasuia. 3amadya OleHUBa-
eTcs B 4 6arna.

MakcuMaabHO BO3MOXKHBIN 0asuT 3a BCro padoTty - 43

[Ikana nepeBoja B MATUOAIIBHYIO CUCTEMY OLEHKHU:

0 — 21 6amtoB — «2» (0 — 52%)

22 — 31 6amnoB — «3» (53 — 74%)

32 — 36 6amnoB — «4» (75 — 84%)

37 — 43 o6amna — «5» (85 — 100%)

1. O6mas Gopmyna aJKeHOB:

1) CnH2n+2; 2) CnH2n; 3) CnH2n-2; 4) CnH2n-6.
2. ®opMyIbl BEECTB MPEENbHBIX YIII€BOIOPOIOB:

1) CHa; 2) C7Hua; 3) CsHs; 4) CgHus; 5) CeHes; 6) CoHis
3. Tun rubpunuzanuu opOuTaiel aTOMOB yriepoja B alleTHIICHE:

1) sp3; 2) sp2; 3) sp; 4) ruOpuaU3aIK HE TTOABEPTaOTCSI.
4. CBsI3b MKy aTOMaMHM yIJIepo/ia B ajKaHaX Ha3bIBACTCS:
1)d 2)m 3)dunmn 4) 6, m, .

5. PaccrosiHue Mexny sapaMu aTOMOB yIJIepoJia B alleTUIICHE:
1)0,120 am;  2) 0,140 am;  3) 0,134 am; 4) 0,154 awm.
6. ®DyHKUMOHAJBHAS IPYIIA CIIUPTOB!
1)-OH; 2)-COH; 3)-COOH; 4)>CO
7. JKupbl —3T0 cia0XKHbBIE 3PUPBIL:

1) rmunepuHa u KapOOHOBBIX KUCIIOT; 3) ruuepuHa U )KUJIKUX KUCIOT;
2) rmuuepuna u BxKK; 4) cnupra nu BxKK.
8. Oomas ¢popMyIa aJibJIEeTHI0B:
1) R — COH; 2) R—OH,; 3) R-0-R1; 4) CnH2n(OH)2
9. TI'pymma-COOH - 3T0 coyeTanue rpyrir:
1) anpaeruiHON U TUAPOKCUIIBHOM; 3) kapOOHUIBHOMN U allbJETHUTHOIM;
2) TUIPOKCHIIBHOM U aMUHOTPYIIIIBL; 4) kapOOHUIILHOW U TUIPOKCUIILHOM.
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10.

11.

12.

13.

14.

15.

1.

KauecTBeHHas peakuys Ha TIUIEPUH:
1) o6pazoBanue riunepara meau (II) sspko — cuHero 1BeTa;
2) BbIAETICHHE BOJOPO/Ia TP B3aUMOJICHCTBUN C aKTUBHBIMU METAJIAMU;
3) obecuBeunBaHne OPOMHOM BOJIBI;
4) mosiBJICHHE OcajKa cepedpa.
@®ynkumnoHanbHasg rpynna —NH2 HazbpiBaeTcs:
1) “IOHOM aMMOHMUS;
2) anbAEeruAHOM TPYIIION;
AMUHOKHUCIIOTHI TPUHAJIIEKAT K YUCITY:
1) opraHuyecKux KHUCIIOT;
2) OpraHMYeCcKNX OCHOBAHHUM;
BropuuHnas cTpykTypa 0eiKa mojaiepKuBaeTcs:
1) KOBaJIEHTHBIMU MOJSPHBIMU CBSI3SMU;
2) BOJIOPOTHBIMU CBSI3IMHU U JUCYIb(UIHBIMI MOCTUKAMU;
3) HOHHBIMU CBSI3SIMH;
4) BopopoaubsiMu cBa3siMu Mexky C=0 u >NH rpynnamu.

3) aMHHOTPYIIION;
4) xapOOHMIILHOM TPYTIIOH.

3) oprannueckux aM(pOTEpPHBIX COSAUHEHUI;
4) HEOPraHMYECKUX KHCIIOT.

HaTB Ha3BaHUC 110 Me)K,Z[yHapO,Z[HOﬁ HOMCHKIJIATyp€ CJIICAYIOIICMY BCIICCTBY:
0]
1!
CH;- CH,- CH- C
| \
CH3 H
BeHIeCTBa, SABJIIIOIIHUEC U30MCPAMMU:
1) CHs;- CH= CH- C-= CHy; 4) CH; = CH- CH= CHy
|
CHs 5 CHs; - C= C - CHs.
2) CHs; - C= C - CH; - CHs;
3) CH, = C - CH = CHy;
|
CHs

Jonomuutk. BemecTBa, UMEIONINE OJMHAKOBBIA KAY€CTBEHHBIM M KOJIWYECTBEHHBIN 3JIEMEHTHBIN CO-
CTaB, HO PA3JINYHOE XUMHUYECKOE CTPOEHUE HA3bIBAKOT

. HomonHuTh. OpraHnvecKkHe BEIEeCTBA, MOJEKYJbI KOTOPBIX COAEpX aT KapOOKCHIbHYIO TIpyHIy —

COOH, cBsi3aHHYIO C YTJIEBOJIOPOIHBIM PATAKAIOM HA3BIBAIOT «eevsses.

3. OpFaHI/I‘IGCKI/Ie MMPONU3BOAHBIC aMMHUAKa, B KOTOPBIX OJWH, ABA WJIK BCC TPHU aTOMa BOJOPOJa 3aMCIIC-
HBI Ha YIVIEBOJOPOIHBIN PAJUKAI HA3BIBAKOT «evveeee
4. Jlomomuuth. BemecTBa ¢ 04eHb BBHICOKOW OTHOCHUTEIBHON MOJIEKYJISPHOM Maccoi, MOJIEKYJbI KOTO-
PBIX COCTOAT U3 MHOZKECTBA ITOBTOPAIOMIUXCA CTPYKTYPHBIX q)pal"MeHTOB HAa3bIBAIOT eececcces
5. CootBerctBue «Kitacc OpTraHU4YCCKUX COC,Z[I/IHCHI/Iﬁ U OTJIMYUTEIILHBIN IMPU3HAK KJIacCaxy:
Knacc oprann- OTIN4UTENBHBIA IPU3HAK
YECKUX COe/IU-
HEHUH
4. AnxaHbl a) TBOWHAS CBSI3b; ) TpOitHasI CBSI3B;
5. Anxaawens! | 6) rpymma — OH; e) rpynmna —COH;
6. AJikeHbI B) JIB€ IBOIHBIX CBSI3H; ) OJTMHAPHAS CBS3b;
r) rpymma —COOH; 3) IECTUWICHHBIN IUKJI aTOMOB YTJIepoia ¢ 0c000i CHCTeMOH cBs3eH
6. CootBerctBUe «Kiacc opraHn4eckux coelMHeHUH 1 oo1as popmynan:
Kitacc oprannuecknx coeiMHEHUH O6mas popmyna
1. Ankassl a) CnH2n; 6) CnH2n+2; B) CnH2n-6; r) CnH2n-2;
2. Kap0boHOBbIE KHUCIOTHI 1) CnH2n+1, e) CnH2n+10H; x) R-COH 3) R- COOH
7. CootBercTtBHe «Tul PCaKMu U HCXOAHBIC BCIICCTBA»




Tun peakuun

I/ICXOZ[HI)IC BCIICCTBaA

1. 3amenieHue
2. Ilpucoenunenue
3. OxucneHue

a) CH3-C=C - CHs + HCI >
6) CHs + Cl >

B) CH3 — C (CH3) -CH(CI) + KOH >
r) CHs-CH>-COH + Ag20(NH4OH ;) 2>

8. CootBercTBue «Ha3Banue anpaeruna u Gopmyiar:

TpusnanpHoe HazBaHue | CucreMaTHYecKOe Ha3BaHUE Dopmya
7. MypaBbuHBII A. Tlponanans  D. Byranans a) HCOH r) CH;COH
8. IlpomnroHOBBII B. Ilenranann E. I'exkcananey | 6) CsH,COH 1) C.HsCOH
9. BanepuaHoBbIf C. Drananp F. Merananp B) CsH11COH e) C4HgCOH
9. CootBercTBUE «YTIEBOA, HA3BaHHE U HOPMYJIay:
Yrneson HasBanue Dopmyna
4. Tlenrosa A. nakto3a D. kpaxman a) CsH100s5  B) C12H22011
5. AJjpmorekcosa B. ¢pykrosa E. rmoko3za 6) CeH1206 1) (CeH10Os)n
6. Ilonucaxapun C. pubo3za

10. Kakue u3 YKa3aHHBIX pCar¢HToB, U B KaKkoM IMOCJICA0BATCIbHOCTH HYXXHO HCIIOJIB30BATh, YTOOBI oCy-

INECTBUTH CICAYIOINHEC IIPEBPALLICHM:

CoH4
1) HNOs;

2) H-0; 3) CuO, to; 4) AgzO(aMMuaquﬁ p-p)s 5) Na2SOa.
11. BemectBa, 00pa3yromuecs B pe3ysibTare CIEAYIOMEro MPEeBPaIleHus:
FeBr;
CeHet+ Bro =
3) CgHs - COOH;  4) CsHs- CHz — CHo— COH;  5) CeHsBr.

1) COy;

2) HBr;

Kakaa macca aTuneHa AoaxHa BCTYNUTb B peaKuuntko rmapatauunu, yTOObI nony4ynnocob 7,2 monb 3TaHONA?

KonTtpoabHnas padora Ned.
«Oprannyeckasi XuMHs»

OTBeTHI

Bapuant 15| (2, 3) (4, 5)
1 |2 16 | U3omepsr
2 113 17 | KapOoHOBBIE KHUCIOTHI
3 |3 18 | AMuHBI
4 |1 19 | Homumepsr
511 20 | 1)x 2B 3a
6 |1 21|10 23
7 |2 22 | 10, 2a, 3r
8 |1 23 | 1Fa 2An 3Be
9 |4 24 | 1Ca 2E6 3Dr
101 2512,3,4,5
113 26 | 5,2
12 |3 27 | 201,61
13 |4
14 | 2 - metunOyrananb

- C:HsOH -> CH3COH -> CH3COOH -> CH3COONa
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KonTpoabHas padora NeS.
«TeopeTuyeckue OCHOBBI XUMH I

Kontponbhas padota no teme «TeopeTudeckie OCHOBbI XUMHUN» pa3paboTaHa B COOTBETCTBUU C
@I'OC, Paboueit mporpammoit, yreepxaeHHoi LK «EcTecTBeHHO-HAYYHOTO LIUKJIIaY.

Llenb paGoThl: BeisiBiieHHE MpPEeIMETHBIX U METaNpPEeIMETHBIX KOMIIETEHIIUN CTY/IEHTOB MO TEeMe
«CTpoeHne aTromMa, BeIECTBA, XUMUICCKUE PEaAKIIUN.

Pabora mpoBoautbest B popme TectupoBanus. OnpeaensomuM Ipu3HakoM sBisiercs Gopma 3a-
JTaHWM:

- 3aganus Ne 1 - Nel3 - 3akpsitas gopma;

- 3aganus Nel4 - Nel8 - otkpeitas Gpopma;

- 3aganus Nel9 - No22 - ycTaHOBJIEHHE COOTBETCTBHSI.

- 3aganue No23 — pelieHue 3a1a4n

CucremMa olleHMBAHUSI KOHTPOJIbHOM PadoThI

3aaHue CUMTAETCS BBIMOJTHEHHBIM BEPHO, €CIIM O0ydaromuiicss aan BepHbId oTBeT. [IpaBuiibHOE
penienue kaxaoro u3 3ananuii ¢ Nel mo Nel2 u ¢ Nel4 mo Nel8 onenuBarotcs mo onHomy Oanny. 3aaHue
Nel3 onenmBaercs B Tpu Oayma. 3amanus Nel9 — No22 oreHUBarOTCS 10 OJJHOMY OaJlTy 3a KaXKJI0€ COOT-
BercTBHUE (3aganHue Nel9- No21 — o 2 6aima, Ne22 —3 G6aia). Pemienne 3aqaun oneHuBaetcs B 4 6asa.

MakcuMaabHO BO3MOXKHOE KOJIMYECTBO OAJIJIOB 3a BCIO padoTy - 33

IIIkajia nepeBoJa B NATHOANIBHYIO CHCTEMY OLIEHKH:

0 —16 6amnoB — «2» (0 — 52 %)

17 — 24 6amna — «3» (53 — 74 %)

25 — 27 6amnoB — «4» (75 — 84 %)

28 — 33 Gamra — «5» (85 — 100 %)

1. MakcuMabHOE YKCIIO DIICKTPOHOB, 3aHUMAIONINX 35 - OpOUTAIb, PaBHO:
1) 14; 2) 2; 3) 10; 4) 6
2. Kaxnplit mepnoj, KpoMe MepBoro, HAYMHACTCS:
1) co mIenoYHO-3eMeNIbHOTO METa/lIa; 2) ¢ HHEPTHOT'O ra3a; 3) ¢ rajoreHa; 4) co IIeJ0YHOro MeTaa.
3. Hawumenbluii paanyc aToMa Cpeid MPUBEAEHHBIX JIEMEHTOB UMEET:

1) Mg; 2) Cy; 3) Cl; n) Si;
4. Psan snemeHTOB, 00pa3yrolmx okcH bl ¢ obmeit popmymnoii RO:
1)Ba, Sr,Ca;  2)P,As,N; 3) C, Si, Ge; 4) B, Al, Ga
5. K p-anementam oTHOCHTCS:
1) kpemHuii; 2) aKTUHHH; 3) remnwit; 4) xpom

6. Ilapa 3;1eMEHTOB, MEXy KOTOPBIMH 00pa3yeTcss HOHHAsS XUMHUYECKask CBSI3b:
1) yraepon v cepa;  2) BOJOPOJ M a30T;  3) KaJIMid U KUCIOPO;  4) KpEMHHIA U BOJOPOT
7. Bbiciias CTeneHb OKUCICHUS aTOMOB B TIVIAaBHOHM MOATPYIIIE C YBEIUYECHHEM IMOPSIKOBOIO HOMEpa
a7eMeHTa (CBEPXY BHU3):
1) yBenuuuBaeTcst;  2) yMEHbIIAETCs;  3) HE U3MEHsIETCs;  4) M3MEHACTCS TTEPHOTUYECKH.
8. Bpomup Kawus - TBEPIOE TYTOIUIABKOE BEIIECTBO - MMEET KPUCTAIUINIECKYIO PELIETKY:

1) nonnyto; 2) MONIEKYJISIPHYIO; 3) METaJUINYECKYIO; 4) aToMHYIO

9. Ilecok ¢ cOIbIO OTHOCHUTCS:

1) K XUMUYECKHM COCIMHCHUSM; 3) K TOMOT€HHBIM CHCTEMAM;

2) K MIPOCTHIM BEILIECTBAM, 4) K TeTepOTreHHBIM CHCTEMaM
10. Hapymenwue (oTcianuBaHme) CTPYKTYPHI Tellsl C BBIACTICHHEM BOJIbI HA3bIBACTCS:

1) cenumMeHTaNNS; 2) Kore3us; 3) cuHepesuc; 4) nentuzanus
11. K cucremam ¢ KUIKOW TUCTIEPCHOHHON CPEeIOi OTHOCATCS:
1) nmopomku; 2) TyMaH#l, 3) 301H; 4) aspozonu;

12. Jlns cMmemieHusl XUMUYEeCKOTO paBHOBecHs oOpaTumoit peaknuu: 2503 < = > 2SO0, + O2 — Q B cTo-
pony obpazoBanusi 2SOz u Oz He0O6X0aAUMO:
1)1 uP; 2) °uP; 3)1Pu [t 4) [P u 1t
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13. B 760 r Boxb! pactBopmiu 40 T pocdopHoit kucaoTel. MaccoBasi 407151 KHCIIOTHI B pAaCTBOPE paBHA:

1) 5 %j; 2) 8 %; 3) 2 %; 4) 10 %
14. JlononHuTh. DIEKTPOHEHUTpaAIbHASI YAaCTHUIIA, COCTOSINAsI U3 MOJIOXKUTEIILHO 3apsKEHHOTO
si/ipa U OTPHULIATEIBHO 3aPSHKEHHBIX DJIEKTPOHOB HA3BIBACTCS eeveens..
15. Jlononuutk. BemiecTtBa, BOAHBIC pacTBOPHI MM PACIUIABBI KOTOPBIX MPOBOISAT 3JIEKTPUYECKHX TOK
HA3bIBAOT «.veenenn.
16. Hdononuutk. BemecTBo, KOTOPOE MPUCYTCTBYET B MEHBIIIEM KOJMYECTBE, TUCIIEPTUPYET U pacipeie-
JICHO B 00bEME JIPYTroro, Ha3bIBAIOT TUCTIEPCHOM ....... .
17. HNononuwutk. [Iporecc coeMHEHUs] MHOXKECTBA MOJICKYJI BEIIECTBA B MAaKPOMOJICKYJIBI, COMPOBOXK-
JAIOIIUICS BBIICTICHUEM MTOOOYHOTO HU3KOMOJIEKYIISIPHOTO BEIIECTBA HA3ZBIBACTCS cveevennse
18. ononHutk. Peakium, mpu KOTOPBIX aTOMBI ITPOCTOTO BEIIECTBA 3aMEIIAIOT aTOMBI JJPYroro 3JIeMeH-
Ta B CJI0)KHOM BEII[ECTBE, HA3BIBAIOT PEAKLHUAMM .........
19. CoorserctBue «Tun opOUTAIN 1 MAKCUMAITLHOE BO3MOXXHOE KOJIMYECTBO JJICKTPOHOBY

Tum opbuTanm MakcrumalibHOE BO3MOYXKHOE
KOJIMYECTBO HJICKTPOHOB
1. s a)6 B) 14
2. d 0) 10 r)2
20. CootBerctBue «Tun peakiiui 1 ypaBHEHUE PEAKITUN»:

Tun peakuuu YpaBHEHHE peakLiuU

1. Coennnenue a) Na(r)+ 3Ha(r) <& 2NH; (0)+ Q;

2. 3amenienue 6) MgO(18B) + H2SO04(x) = MgSOa(t8) + H2O(x);

B) Ca + 2HCI = CaCl, + Hyt

r) CaCOs(tB.) = CaO(TB.) + H.O(%) — Q

1) HoSO4(x)+ BaCly(x) = 2HCI(5x) + BaSOa4(TB)|
21. CootserctBue «DopMyIia BeeCTBa M TUTT XUMHUYECKOU CBSI3M»

DopmyIia BENIecTBa Tun XUuMUYECKON CBS3U

1. K>0 a) MEeTAUTNYeCKass B) KOBAJICHTHAS MMOJSIPHAS ) BOJOPOTHAS

2. H, 0) noHHas T') KOBAJICHTHAS HETIOJSIpHAs

22. CootsercTBre «Bu qUCTIEpCHONM CHCTEMBI, e¢ 0003HAYCHNE U TIPUMEP TUCTICPCHOM CHCTEMBI»

Bun nucnepcHoi cuctemsl, ee obo3Hadenue. | [Ipumep nucnepcHoOl cUCTEMbI
1. Aspo3zomb (x/r) a) TIIMHA r) obmaka
2. VICTUHHBIE PaCTBOPBI ¥kK/%K) 0) aueTon + Boja  J1) MOJIOKO
3. Teepaas smynbscus (5k/T) B) JKEMYyT

23. 3anada. Onpenenure maccy 0,25 MOJIb CepHOIN KHUCIIOTHI.

KonTtpoannas padora Ne5.
«TeopeTnyeckue 0OCHOBBI XHMHUN

OTBeTHI
0 Ne
1 2 13 1
2 4 14 aToM
3 3 15 AJIEKTPOJIHTEHI
4 1 16 ¢azoii
5 1 17 MOJUKOHJIEHCAITHS
6 3 18 3aMEICHNS
7 3 19 1r, 20
8 3 20 la, 2B
9 4 21 16, 2r
10 3 22 Ir, 20, 3B
11 2 23 245
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KonTpoabHas padora Ne6
«Heopranunyeckast XuMus»

Kontponbnas pab6ora mo temam «PacTBophl», «OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC PEAKIUU.
DnexkTpoxuMHuueckue npouecch», «Kmaccugpukanus semects. IIpocteie BemecTBa», «OCHOBHBIE KIIACCHI
HEOPraHUYECKNX M OPraHUYECKUX COeAMHEHUI» pa3paborana B coorBercTBuu ¢ PI'OC, Paboueii mpo-
rpamMmmoi, yreep:xkaeHHoU LK «EcrecTBeHHO-HayqHOr 0 LIUKIIa».
Llenb paGoThl: BeisiBiieHHE MpPEeIMETHBIX U METalpPEeIMETHBIX KOMIIETEHIIUN CTY/IEHTOB IO TEMeE
«OCHOBHBIE KJIACChl HEOPIraHUYECKUX U OPTaHUYECKUX COEIUHEHUI.
Pabora mpoBoautbest B popme TectupoBaHus. OnpeaensomuM Mpu3HakoM sBisiercs Gopma 3a-

JTaHWM:

~

- 3aganus Ne 1 - Nel2 - 3akpseitas gopma;

- 3aganusg Nel3 - Nel5 - otkpeitas popma;

- 3agaHus Nel6 - Nel9 - yctaHOBIIEHHE COOTBETCTBUS.
- 3aganue No2() — pelieHue 3a1aun

CucremMa oleHMBAHUSI KOHTPOJIbHOM padoThI

3ajaHre CUMTAeTCs BBIMOJHEHHBIM BEPHO, €CIIM 00ydJaromuics nain BepHbd oTBeT. [IpaBuiibHOE
pemienue kaxaoro u3 3ananuit ¢ Nel mo NelO u ¢ Nel3 mo Nel5 onenuBaroTcst mo ogHoMy Oainy. 3aiaHus
Nell u Nel2 ouenuBaetcst B Tpu Oamia kaxaoe. 3aganust Nel6 — Nel9 orienuBarotcst mo ogHomMy 0ajty 3a
Kaksioe coorBeTcTBUE (3amanus Nel6, Nel8 — mo 2 6ama, Nel7- 3 6amna Nel9 — 1 6amn). 3aganue Ne20 —
4 6annos.

MaxkcuManbHO BO3MOXKHBIN 0asu 3a BClo paboTy - 33
IlIkana nepeBoaa B NATHOANIBHYI0 CHCTEMY OIIEHKH:
0 —16 6amtoB — «2» (0 — 52 %)

17 — 24 6amta — «3» (53 — 74 %)

25 — 27 6amnoB — «4» (75 — 84 %)

28 — 33 bamta — «5» (85 — 100 %)

KucaoTel — 3T0 CI0KHBIS BCIICCTBA, KOTOPBIC COCTOAT U3 aTOMOB:

1) Bo1opo/ia ¥ KMCIOTHOTO OCTAaTKa; 3) kucnopoaa, Me. wiu HeMe.;
2) Me. ¥ KHCJIOTHOTO OCTaTKa, 4) Me. u rp. OH.

[lenoyamu SBIISIOTCS:
1) ruppoxkcunst Li, Na, K, Rb, Cs, Ba, Sr, Ca; 3) pacTBOpHMBIE B BOJIE OCHOBAHHS;

2) TPOMYKThI B3aUMOJCHCTBUS MICTOYHBIX W Iie- 4) BCe YTBEPIKIACHHS BEPHBI.
JIOYHO-3eMeIbHBIX Me.;
["anoreHsl ABISAIOTCS CUIIBHBIMU OKUCIUTEISAMH, IIOTOMY YTO:

1) suepruuHo otaator le; 3) JerKko MpUcoeauHSIOT le
2) SHEPIrHYHO MPUCOCIHUHSIOT 2¢€; 4) obpasyrot coeaunenus ¢ Oz.
DNeKTPOOTPUIIATEIFHOCTh ATOMOB TAJIOT€HOB BO3PACTAET B PSNY:
1) F, Cl, Br, I; 2)F, Br,Cl, I 3)1,Br,Cl F; 4) 1, Cl, Br, F.
Cocrostane okucnenns H, O u N 8 HNO: paBno:
1) +1, 43, -2; 2)-1,-3, +2; 3) +1, +3, +2; 4) +1, -3, +2.

. Merannnueckue cBoiicTBa HanboJiee IPKO BHIPAXKEHBI Y CIEAYIOLIETO dJIEMEHTa!

1) Li; 2) Be; 3) Ba; 4) Cs.
AMpoTepHbIe OKCHUIBI CITOCOOHBI PEarupoBaTh:
1) ¢ kucnoTaMu U OCHOBaHUSIMH C 00pa3oBaHHEM 3) C KHCIOTaMH C 00pa30BaHHEM COJICH;
coJiell OJTHOTO U TOTO K€ COCTaBa; 4) ¢ OCHOBaHUSIMU C OOPAa30BaHUEM COJICH.
2) ¢ KHCJIOTaMH W OCHOBaHHSMHU C 0Opa30BaHHEM
COJIeH Pa3HOIo COCTABA;
Hemerainsl pacronoxeHst:

1) B mepBoii monosune [1.C.; 3) B mpaBoii BepxHeii yactu [1.C.;

2) Bo Bropoii nonosuae [1.C.; 4) B neBoit HwxkHer yactu I1.C.

. Peakiusi ocHOBaHUs ¢ KUCIOTOM HA3bIBAETCS PEAKIIUECH:
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1) TepMOXUMHUYECKOH;  2) pa3IOKCHHUS; 3) BOCCTaHOBJICHHE; 4) HeHTpaTu3aIim.
10. CoxpamenHoe MOHHOE ypaBHenue peakiun Cu?* + 20H™ — Cu(OH)2| cooTBeTcTByeT B3amMozeii-
CTBHIO BEIIIECTB:

1) CuSO4 u Fe(OH)y; 2) CuClz u NaOH,; 3) CuO u Ba(OH)z; 4) CuO u H20.
11. B ypaBuennu peakuuu: Cu + 4HNOj3onn) —> CU(NO3)2 + X + Y, BMecTo X 1 Y ClieyeT HAIIKCATh:
1) NO2 u H20; 2) 2NO2 u 2H20; 3) NO u H20; 4) 2NO u 4H0;
12. B npuBeIcHHOI HUXKE CXeMe YPaBHEHUH TPEX MOCIIE0BATEIBHBIX TPEBPALICHHNA:
X y z
Ca —> Ca0 —> Ca(OH), —> Ca(NOs3), BemecrBa X,Yu Z - 370:
1) X= 02 Y = H0, Z= HNOg3; 3) X=02, Y = H202 Z= NaNOg3;
2) X= H20,Y =Hz, Z= HNOs; 4) X = O, Y = NaOH, Z = NaNO:s.

13. Hononuutk. CroXKHBIE BELIECTBA, COCTOSIIME W3 ABYX DJIEMEHTOB, OJUH U3 KOTOPBIX KHCIOPOA
HA3bIBAIOT +.vueee

14. Jlononuuts. BemecTBa, BOJHbIE PACTBOPHI MM PACIUIaBbl KOTOPHIX IPOBOASAT JIEKTPUUYECKUX TOK
HA3bIBAIOT +evveenns

15. JlononaHuTh. DIIEKTPOJIUTHI, KOTOPbIE JAUCCOLMHUPYIOT HAa KAaTHOHBI METayla U aHHUOHBI THAPOKCO-
IPYNIBI HA3bIBAKOT .......

16. CootserctBue «Popmyra U Ha3BaHHsI BEIIECTBAY.
®opmyna | Ha3zpanue BemecTBa

1. H,COs; | A) comsiHast KHCIIOTA; II) oxcup xenesa (11);
2. Fe;0s | B) xmopun xenesa (11); E) okcup sxenesa (1)
B) runpokeun Hatpus;  JK) xmopun xxenesa (111).

I') yronmpHas kucnora;

17. CootBerctBue «P@opmyia COIN U TUT THIPOIH3AN:

®opmyina conu | Tun rupponusa

1) BaBr; A) 1o KaTuoHy;

2) K2S0s; B) mo anuony;

3) Zn(NO3).. B) mo katnoHy u aHHOHY;
I') He rupponuzyercs

18. CootBerctBue «Kacc HeOpraHu4eckiux CoeIMHEeHUH 1 popMysa BelecTBay:

Krnacc Heopranuueckux dopmyiia BelecTBa
COEIMHEHHI
1. Okcumpt A) Ho,COs;  B) FeCly; ) Fe20s
2. Kuciotsr b) H> I') NaOH; E) CoHy
19. CootBercTBUE «YPABHCHHIO PEAKIIMA U COKPANICHHOE HOHHOE YPABHCHHE
YpaBHEHHIO peaknuit CokpallleHHOE HOHHOE YpaBHEHUE

1. FeCls + 3NaOH = Fe(OH)s|+ 3NaCl | A) 3Na* + 3CI = 3NaCl

b) Fe**+ 3NaOH" = Fe(OH)s| + 3Na*
B) FeCls+ 30H" = Fe(OH)3|+3CI-
I) Fe3" + 30H" = Fe(OH)s|

20. Bprumcnure mMaccy CEpHOM KHCIOTBI, KOTOpash MOTpeOyeTcs, YTOObl HEHTpaIu30BaTh PacTBOP, CO-
nepxkanuii 10 T ruapokcua HaTpust
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KonTpoabHas padora Ne6
PacrBopbl. Heopranuyeckass XuMus

No

1 1

2 1

3 3

4 3

5 1

6 4

7 2

8 3

9 4

10 2

11 2

12 2

13 OKCHIBI
14 AJICKTPOJIUTHI
15 OCHOBaHMS
16 I, 2e

17 1r, 20, 3a
18 11, 2a

19 Ir

20 12,251

46



KountpoabsHnas padora Ne/
HTorosasi KOHTpoOJIbHAsSI padoTa

HroroBast koHTpoabHast pazpadorana B coorBercTBuM ¢ ®I'OC, Paboueii mporpammoi, yTBep-
xneHHol LIK «EcrecTBeHHO-Hay4HOro LIMKJIa» IO BCEMY Kypcy XMMHHU (paznensl «OpraHudeckas Xu-
Mus», «Heoprannueckast u o0I1ast XUMUSI.

Llens pabotsl: BrisiBlieHHE MPEAMETHBIX M METANPEAMETHBIX KOMIIETEHLIUNU CTYJIEHTOB IO TEME
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX M OPTaHUYECKUX COCIUHEHUI.

OnpenensiomuM IpU3HAKOM KaXKI0H YacTu paboThl ABIsieTcs (opma 3a1aHui:

- 3aganus ¢ Nel — Nel6 - 3akpwiToit (hopMmBbI;

- 3aganusg Nel7 — Ne20 - oTkpbITON (HOPMBI;

- 3aaHust Ne21 - No27 — ycTaHOBJIEHHE COOTBETCTBUS;

- 3aganust Ne28 — No29 — ycraHoBIE€HUE MTOCIIEI0BATEIbHOCTH;

- 3agangue Ne30 - 3amaua

Cucrema ouleHUBaHUS TeCTa

3aaHue CUMTaeTCsl BBIOJIHEHHBIM BEPHO, eclii oOydaroluiicss Aan BepHbli oTBeT. [IpaBuiibHOE
peuieHne kaxaoro u3 3aganuii ¢ Nel mo Ne20 ouenuBarorest o 1 6ammy. 3aganust Ne21 — Ne27 oneHnuBa-
I0TCA IO OJIHOMY Oaluty 3a Kaxjaoe coorBercTBue (3amanust Ne21, No22, No24, No25 — mo 2 Gamna, Ne23,
Ne27 — mo 1 Gammy, Ne26 — 3 Gamna). 3amanus Ne28,Ne29 onenuBaroTcst o TpH Oajuia. 3aada OleHHBA-
eTcs B 4 6arna.

MakcuMaabHO BO3MOXKHBIN 0aJuT 32 BCIO padoTty - 43

[IIkajia nepeBoJa B NATHOANIBbHYIO CHCTEMY OLIEHKH:

0 — 21 6amnoB — «2» (0 — 52%)

22 — 31 6amnoB — «3» (53 — 74%)

32 — 36 6ayoB — «4» (75 — 84%)

37 — 43 6amna — «5» (85 — 100%)

12. MakcuMallbHOE YHMCIIO AJICKTPOHOB, 3aHUMAIONUX 3S - OpOUTAIIb, PABHO:

1) 14; 2) 2; 3) 10; 4) 6
13. K p-anemeHTaM OTHOCHUTCS:
1) kpemHwuii; 2) aKTUHHH; 3) remnwmit; 4) xpom
14. OnexTpoHHas GpopMyna aToMa aTOMUHUSL:
1)1s22s?2pt;  2) 1s22s? 2p°3s?; 3) 152252 2p®3s%3p?; 4) 1s%2s? 2p53s%3p®
15. bpomua kanus - TBepAOE TYTOIJIaBKOE BEIIECTBO- UMEET KPUCTAIIMUECKYIO PEIIETKY:
1) nonny1o; 2) MOJIEKYJISIPHYIO; 3) MeTaJUINYECKYIO; 4) aTOMHYIO
16.  Ecnm xamim onHOM JKMAKOCTH pacHpeiesieHbl B cpele APYrod *KHJIKOCTH, TO TaKyl) CUCTEMY
Ha3bIBAOT:
1) KOJTOUIHBIM PACTBOPOM; 2) SMYIIbCHUEIA; 3) cycneHsuei; 4) aspozonem

17. Hapyuenue (oTciauBaHue) CTpyKTYphI T'elisl C BbIIEJIEHUEM BObl HA3bIBACTCSI:

1) cenuMeHTAaIIHS; 2) KOre3us; 3) cuHepesuc; 4) menTU3anus
18. B 760 r Boas! pactBopuiu 40 T pocdopHoit kucmoTel. MaccoBast 107151 KHCIIOTHI B pacTBOpPE paBHa!

1) 5 %; 2) 8 %; 3) 2 %; 4) 10 %

19. KucHOTHI — 3TO CIIOYKHBIE BEIIECTBA, KOTOPHIE COCTOSIT U3 aTOMOB:

1) Bomopo/a 1 KHCIOTHOTO OCTaTKa; 3) kucnopona, Me. uinu HeMe.;

2) Me. ¥ KHCJIOTHOTO OCTaTKa, 4) Me. u rp. OH.
20. ConM — 3TO CJIOKHBIE BEIIECTBA, KOTOPBIE COCTOST U3 aTOMOB:

1) BoOpOa U KUCIIOTHOTO OCTATKa; 3) kucnopoma, Me. nin HeMe.;

2) Me. 1 KHCJIOTHOTO OCTaTKa, 4) Me. u rp. OH.
21. Hemertasutbl pacmoiOKeHBI:

1) B mepBoii monosune [1.C.; 3) B mpaBoii BepxHeii yactu [1.C.;

2) Bo Bropoii nonosure [1.C.; 4) B neBoit HwxkHei yactu I1.C.
22. I'pymna -COOH - 310 coueTanue Tpymnim:

1) anbaeruaHON U THAPOKCHILHOM; 3) KapOOHMIIBHOM U aJTbJETHIHOM;
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2) THAPOKCUIILHON ¥ aMUHOTPYIIITBI, 4) kapOOHUJIBHOMN M THIPOKCHIILHOM.
23. KauecTBeHHast peakiysi Ha TIUIEPHH:
1) o6paszoBanue raunepara meau (1) sspko — curero 1Bera;

2) BBIZICJICHHE BOIOPO/Ia TIPU B3aUMOJICHCTBUN C aKTUBHBIMU METaJJIaMH;
3) obecuBeurBaHuEe OPOMHOM BOJIBI;

4) nosiBiicHHE OcajiKa cepedpa.

24. ®OynkumonansHas rpynna —NH; HaseiBaeTcs:

1) voHOM aMMOHHSI,;
2) anpJAEerUIHOM IPYIIIOi;

25. AMUHOKHCIIOTBI IPUHAAJIECKAT K YUCITY:

1) opraHuYeCKHX KHCIIOT;
2) OpraHHMYECKUX OCHOBAHHIA;

3) aMUHOTpYNIIOii;
4) xapOOHHMIBLHOM TPYIIION.

3) oprann4eckux aM(pOTEPHBIX COCTHHCHNUII;
4) HEOPraHMYECKUX KHCIIOT.

26. Bropuunas cTpykTypa Oenka moaaepKuBacTcs:
1) KOBaJICHTHBIMHU TOJISIPHBIMU CBSI3AIMHU;  3) HOHHBIMH CBSI3SIMH;
2) BOJIOPOTHBIMHE CBSI3IMH U JTUCYJIb- 4) BOJOPOIHBIMH CBA3IMH MEXKIY

(bl/IIlHI)IMI/I MOCTHUKaMU,

C=0 u >NH rpynmnamu.

27. Kakue us3 BCHICCTB ABJIAIOTCA U30MECpPAMMU.

1) CH;- CH= CH- C-=
|

CHs
2) CH3 - C= C - CH; -
3) CH,= C- CH= CHy
|
CHs

CHZ; 4) CH, = CH- CH = CHQ;

5) CHs- CH= CH- CH = CHy
CHs;
6) CH; - C= C - CHs,

28. JlononHuth. CIOXKHBIE BELIECTBA, COCTOSIINE U3 JABYX JIEMEHTOB, OMH M3 KOTOPBIX - KHCIOPOJ B
CTEIIEHH OKHUCIICHUS -2 HA3BIBAIOT +eveeenn..

29. JIonoaHUTh. DNEKTPOJIUTHI, KOTOPhIE AUCCOIMUPYIOT HAa KaTHOHBI BOJAOPOJA U AHUOHBI KHUCIOTHOTO
OCTaTKa HA3BIBAIOT «.eeeeenne

30. lonomHuth. OpraHudeckue BEIIECTBA, MOJEKYIbl KOTOPBIX COAEpkKAT KapOOKCUIBHYIO TPYHIy —
COOH, cBsi3aHHYIO C YIJIEBOJOPOIHBIM PATUKATIOM HA3BIBAIOT «eevvses.

31. JlononHuTth. BemecTBa ¢ 04eHb BBICOKOI OTHOCHTENHHOW MOJEKYISPHONW MAacCOM, MOJEKYIbl KOTO-
PBIX COCTOSIT M3 MHOYKECTBA TTOBTOPSIOIINXCS CTPYKTYPHBIX (PPArMEHTOB HA3BIBAIOT +eeevsss.

32. CootBercTtBuE «PopMyIia BEMIECTBA U TUI XUMUYECKOW CBI3M

DopMmyna BelecTsa

Tumn xuMuueckoi CBI3U

1. K0 a) MeTaTnIe
2.H, 0) HoHHAas

CKas B) KOBaJIEHTHAA MOJIIpHAS 1) BOJOpOIHAs
I') KOBaJICHTHAs! HENOJIAPHAs

33. CootBercTBue «DopMysia U HA3BaHUE BEIIECTBAY.

dopmyna Ha3zBanue BemecTBa
1. FeCly; a) COJIsTHAsI KHCIIOTA; 0) xmopun xenesa (I1); B) THIPOKCHUJ HATPUS; T') yrojibHasi KHCIIOTA;
2. NaOH: | m) oxcun xenesa (11); e) oxcup xkenesa (111); k) xsopun sxenesa (11).

34. CooTBercTBHE «YpaBHEHHE PEAKIINH U COKPAIIEHHOE HOHHOE YPaBHEHHE

YpaBHEHUIO peaklmii COKpAaIllcHHOE HOHHOE YPaBHEHUE
1. FeCl;s + 3NaOH = Fe(OH)s|+ 3NaCl | a) 3Na* + 3CI" = 3NaCl B) FeCls+ 30H " = Fe(OH)3|+3CI
0) Fe**+ 3NaOH" = Fe(OH)s| + 3Na* ) Fe*" + 30H" = Fe(OH)s|
35. CootBercTBue «Kitacc HEOpraHWIeCKUX COSTMHEHUH 1 (JopMyJia BEIIeCTBAY:
Knacc Heopranngyecknx dopmyna BeecTsa
COEIMHEHUH
1. OcnoBanus a) H,COs;  B) M@SOy4; n) Fe,03
2. Conu 0) H: r) Ca(OH);; e) CoHy

36. CootBercTBue «Kiacc opraHnueckux coeJMHeHHUN 1 o01ast popmyman:

Kitacc oprannueckux coelMHEHUH

O61mmas popmyiia

48




3. Ankausl a) CnH2n; 0) CnH2n+2; B) CnH2n-6; r) CnH2n-2;

4. KapGOHOBBIE KUCIIOTHI o) CnH2n+1, ¢) CnH2n+10H; x) R-COH 3) R- COOH
37. CootBercTBue «TUN peakuy U UCXOIHBIC BEIIECTBA»
Tun peaxkuuu Hcxoauble BelecTBa
4., 3amemenue a)CH;-C=C-CHz+HCI > B) CH3 — C (CHs) —CH(CI) + KOH >
5. [Ipucoenunenune 6) CH, + Cl, > r) CHs-CH,-COH + AgoO(NH4OH ., >
6. Oxucnenue

38. CooterctBue «Ilonumep u MOHOMEP»

TTonumep Mosnomep
1. Monunponunexn a) € — aMUHOKANpPOHOBAs KUCJIOTA B) IPOTMIICH
0) n3onpeH T') STHIICH

39. Kakue u3 YKa3aHHBIX pC€ar¢HToB, U B KaKkoM IMOCJICA0BATCIIbHOCTH HYXXHO HCII0JIb30BaTh, YTOOBI oCy-

[IECTBUTH CJIEAYIOIINE TPEBPAILCHUS:
C:Hs - CHsOH -> CH3COH -> CH3COOH -> CH3COONa

1) HNO3, Z)HZO, 3) CUO, to, 4)Agzo(aMMI/]aqHHi/’1 p-p); 5)N8.2804
40. B ypaBuenuu peakin: CU + 4HNO3(on) —> CU(NO3)2 + X + Y, BMecto X 1 Y clieqyeT HarmucaTh:
1) NO2 u H20; 2) 2NO; u 2H;0; 3) NO u H20; 4) 2NO u 4H0;

41. Beluuciute Maccy CepHOM KUCIOThI, KOTOpasi MOTpedyeTcsi, 4ToObl HEUTPaIN30BaTh PacTBOP, COAEP-
xamuid 10 r rugpokcuna Hatpus?
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KountpoabsHnas padora Ne/
HTorosasi KOHTpoOJIbHAsSI padoTa

OTBeThI

No

1 2

2 1

3 3

4 4

5 2

6 3

7 1

8 1

9 2

10 3

11 4

12 1

13 3

14 3

15 4

16 (3,5 (4,6)
17 Oxcuabl
18 Kucmotsl
19 KapOoHOBEIE KHCIIOTHI
20 ITonmmmepbr
21 10, 2r

22 16, 2B

23 It

24 It, 2B

25 10, 23

26 10, 2a, 3r
27 I§:!

28 2,3,4,5
29 2

30 12,251
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3. KoMmiekT MaTepuaJioB A5 NPOBEACHUS
JIAa00OPATOPHBIX PadoT M NPAKTHYECKUX 3aHATHI

IlosicHuTENBHAA 3anIMCKA

3HAYUTENBHOE MECTO B COACPHKAHUH KypCa XUMHH OTBOJAUTCS XUMUUYECKOMY SKCIIEPUMEHTY. DKC-
MEPUMEHT OTKPBIBAET BO3MOXKHOCTH (DOPMHUPOBATH y O0YYAIOIIUXCS CHEIHATbHbBIC TPEIMETHBIC YMEHUS
paboTaTh ¢ BeUleCTBaMH, YUYUT O€30IMaCHOMY M 3KOJIOTUYECKU IPaMOTHOMY OOpallleHHI0 C BEIIECTBAMU B
OBITY M Ha TIPOU3BO/ICTBE.

Metoauueckie yKazaHUs MPEACTaBISIOT CO0OM PYKOBOACTBO K BBIMOJHEHHUIO J1abOpaTOPHO-
IIPaKTUYECKUX padOT MO KypCcy OPraHUYECKOM, HEOPraHMYEeCKONH XMMHHU JUIsl CTyAeHTOB «balikanbckoro
KOJUIEIDK Typu3Ma U cepBucay. i Kaxaoi 1abopaTopHO-TIPaKTHUECKON paboThl MPECTaBlIeH KPATKHii
TEOPETUYECKUI MaTepHal, 0a3upyIOIIUNACS B 3aBUCHMOCTH OT COJEpKaHMsI Ha COBPEMEHHBIC IPEJICTaB-
JIEHUS! O CTPOEHUM BEILECTBA, OOIINE 3aKOHOMEPHOCTH MPOTEKAaHUSI XUMUYECKUX IMPOLIECCOB, OCHOBHbBIE
PEaKIMK U UX MEXaHU3MBI.

B npotiecce BbInoiaHeHHs 1TaOOPaTOPHBIX pabOT MPHUOOPETAETCS OMBIT MOCTAHOBKHU IKCIEPUMEHTA,
pa3BUBaeTCS YMEHHUE ONKCHIBATh €r0 U BECTU HAOJIOIeHUs, POPMUPYETCS CIOCOOHOCTh MTOMCKA U aHAJIU-
3a HHGOPMAIIHH.

[Ipexne, 4eM MPHUCTYNUTH K BBITOJHEHUIO JIAOOPATOPHON pabOThl HEOOXOIMMO MTPOUTH HHCTPYK-
Tax.

[Tpu BeIMONHEHNH PabOTHI HEOOXOMMO BHHUMATEIBHO O3HAKOMHTBHCS CO BCEMH ITYHKTaMHu pado-
THI: T€Ma, LieJib, JUTepaTypa, MOATOTOBKA K BBHIMOJHEHHIO pabOThI, KpaTKUE TEOPETUYECKUE CBEICHUS,
3aJjaHue, MOPSAIOK BBIOJHEHHUS Pa0OTHI, COJEp)KAaHHME OTYeTa. B 3aBHCHMOCTH OT 1enu paboThl Iis
oTpesieNieHUs] CTENICHH U YPOBHS YCBOCHUS TEMbI pa3paboTaHbl KOHTPOJIbHBIE BOMPOCHI, TECTHI, I0100pa-
HBI XUMHUYECKUE 3a]1a4i, KOHCTPYHPOBAHBI TAOMHUIEI U T.1. Dopma oTdeTa 3aBUCHT OT LENH paboTHI, CO-
JepKaHus, U croco0a BBIMIOJIIHEHUs (Ha 3TO CilelyeT oOpaTuTh BHUMaHHUE). Omuem o @vlnoaHenuu 1aoo-
PamopHOU Uiy NPaKmuyeckou pabomol 3anuUcbleaemcs 8 mempaou 0Jist 1a00PaAMOPHLIX U NPAKMUYECKUX
pabom.
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JlaGoparopHasi padora Nel

Tema: OOHapy:KeHHE YIJ1€Poaa, BOAOPOAA U rajl0OreHOB B OPraHNYe€CKOM COeIHHEHUH

Heab: Hayuntbes sKCrepUMEHTANIbHO OMPEENATh KaUeCTBEHHBIM COCTaB YIieBOJAOPOIOB U CO-
Jep KaHue XJI0pa B OPraHUIeCKOM COCTUHEHHH.

OO0opynoBaHme: MITaTUB C JIANKOJEPKATEISIMU, IITATUB C MPOOHpPKaMH, TPOOKA C Ta300TBOIHOM
TPYOKO#, CIUPTOBKA, MEHAS MPOBOJIOKA.

Peaxkrussbi: okcua meau (11), mapadun (6eH3un win BasenuH), 6e3Boaubii cynbdar meau (1), uz-
BECTKOBAs BOJIa, XJIOPCOAEpIKaIlIee OPraHNIECKOe COCTMHEHNUE.

2. [loaroToBKa K BHINOJHEHHIO Pa0OTHI

1. TlonyuuTe y npenoaaBarens COOPHUK MPAKTUYECKUX PaboOT, 000pyIOBaHNE U PEAKTHBHI.

2. Osnakombrech ¢ HHCTpYKImIMu Nel, Ne6, Nel5 (ITpunoxenue 5)

3. IMoarotoBeTe pabodee MECTO ISl BBIOJIHEHHS paOOThHI

3. KpaTkue TeopeTnueckue cBegeHHs

Yeneso0opoowt (YB)-opranndeckue BEIIECTBA, MOJIEKYJIBI, KOTOPBIX COCTOAT U3 aTOMOB TOJBKO
nByx annemenToB: C u H.

VYraepon - o0si3aTenbHas COCTaBHAS YacTh BCEX OPraHMUYECKUX BEUIECTB; MPUCYTCTBUE YIIIepoaa B
OpPraHMYECKUX BEIIECTBAX MOXKET ObITh 0OHAPYKEHO HECKOIbKUMU criocobamu. [Ipu HarpeBaHUU MHOTHX
OpPTraHUYeCKUX BEHIECTB HaOmomaercs oOyrimBanue. [lpu ropeHun psia BEHIECTB BBIACIACTCS KONOTH
(caxxa). Oxcun menu (1) BocctaHaBimMBaeTcs 10 MEIU WM 10 OKCHIa OJHOBAJICHTHON MEIH, HMEIOLIUX
KpacHBIN LBET

CigHszg + CuO = 18CO2 + 19H20 + 55Cu
Yriexkucnsiil ra3 00HapYKUBAIOT TP MTOMOIIY U3BECTKOBOM BOIbI. MI3BeCTKOBas Bojla MyTHEET OT
YIJIEKUCIIOTO Ta3a.
Ca(OH)2 + CO2 = CaCOs| + H20
Boay obHapyxwuBatoT 6e3BoaHbIM cyibhaTom menu (I1). Tlox mefictBuemM Bojpl Oenblii Cyabdar
menu (1) mepexoauT B rosy0oi KpUCTAUIOTHAPAT - MEAHBINA KyIOPOC
CuSO4 + 5H20 = CuSO4 * 5H,0
KadecTBeHHO ompenennuTh couep)kaHue rajoreHa B OPraHUYeCKOM COEIWHEHUH MOYKHO TP T0-
MOIIK MenHOUM mpoBosioku. [Ipu HarpeBanuu ¢ okcuaoM meau (1) ramoreHcomepskaiue BemecTsa Cro-
paroT ¢ 00pa3oBaHUEM JIETYYUX COCTMHEHUH, OKPAITMBAIOIINX TTaMsI B CHHE-3€JICHBIN I[BET.
4. 3ananue
1. O3HakOMbBTECH C O0OPYIOBAHUEM U PEaKTUBAMU
2. IIpoBeanTe ONBITHI U HAOMIOICHUS 3aHECUTE B TaOIHILY
3. Cnenaiite BHIBOIBI
5. [lopsiiok BHINOJHEHUsT PadOThI
|. Kauecmeennoe onpeoenenue yznepooa u 6000pooa
1. B cyxyro npobupky momecture okoio 1t nopomika okcuaa meau(ll) u
0,2r napaduna unn OeH3MHA WK Ba3enuHa. Eciau B ombITe MCNOIB3yeTCs napa-
¢uH, Torna npoOUpPKY HarpeiliTe A0 pacmiaBieHus napaguHa M 3aTeM CoJlep-
KUMOE €€ BCTPSXHHUTE, YTOOBI BEIIECTBA CMEIIAHCH.
2. IlpoOupky 3aKkpenuTe B IITATHUBE B TOPU3OHTAIBHOM HOJOKEHUHU (CM.
puc).
3. IlomecTuTe B HEe HEANIEKO OT OTKPHITOrO KOHIIA HEMHOT'O O€3BOJIHO-
ro cynedara meau (l1).
4. TIpobupky 3akpoiiTe mpoOKoil ¢ Ta300TBOAHOM TPYOKOM, KOHEI] KOTO-
pOIi OMYCTUTE B IPYTyI0 MPOOUPKY C U3BECTKOBOM BOIOH (CM. pHuC).
5. Conepxumoe MpoOUPKH ClIerKa HarpeiTe u HaOIo1aiTe 3a MPOUCXOIAIIMMU U3MEHEHUSIMHU.
1. Kauecmeennoe onpeoenenue xnopa.
1. UzroroBbTe U3 METHON MPOBOJIOKU CIIUPAJb U MPOKAJIUBaiTe ee B IMJIaMEHHU JI0 TeX MOp, MOKa
TUTaMsl TIEpECTaHEeT OKPAITMBATHCS B 3€JICHBIN IBET.
2. IIpoxasieHHYI0 CIIHpallb OMYCTHTE B IPOOUPKY € XJIOPCOAEPIKALIMM OPraHUYECKHM BELIECTBOM,
3aTeM BHOBb TIOMECTHUTE CIIUPAITh B IUIAMsI CITUPTOBKH.

Masecrioman
soas
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3. Habmtonaiite 3e1eHoe OKpallvBaHUe JIaMEHU, CBUCTENBCTBYIOIINE O HATMYUH XJIOpa BO B3f-
TOM OPraHUYECKOM BEIIECTBE.
[pu B3auMoaeHCTBUU MeH ¢ XJI0poM obOpasyercs xiaopua meau (1), KOTOpbIi npugaeT miaMeHn
3€JIEHOE OKpallliBaHUE.
. Conep:xanue oTyera
. Tema
. Lens
. Onucanue xona paboTb
. Bemmonnenue skcnepumeHTa
. Odopmnenue paboOThI
. OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI
. BBEIBOJIEL.
. KoHTpO/ILHBIE BOIPOCHI
. IMouemy usmensiercs uset cyiandara meau (11)? O comepikanuu, KaKOro 3JIEMEHTa B UCCIIEye-
MOM BEILIECTBE 3TO CBUAECTEILCTBYET?
2. O coneprkaHuM, KaKOTO JIEMEHTA CBHJICTEIILCTBYET IIOMYTHEHNE U3BECTKOBOM BOJIBI?
3. OT npuCyTCTBHSI, KAKOTO 3JIEMEHTA IIIaMsl OKPAIIMBAETCS B 3€JICHBI 1IBET.
Ogopmnenue pabomol

P NNO OIS, WNEFEO

HazBanue omnbiTa Xon paboThl YpaBHEeHUs peakiun HaoOmonenus BriBoabl
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JlabGoparopHasi padora Ne2
Tema: IlosryyeHue MeTaHa M U3y4YEHHE €ro CBOMCTB

Heab: HayuuThcs sKCcriepuMeHTaIbHO MOJy4aTh METaH U U3Y4aTh €ro CBOICTBa

OO0opynoBaHMe: MITATUB C JIAMKOICPKATEISIMY, IITATUB C IPOOUPKAMHK, TPOOKA ¢ Ta300TBOIHOM
TpyOKO#, CIUPTOBKA, MPOMBIBAJIKA, KPUCTAJUIU3ATOP.

PeakTuBbl: 0€3BOAHBIN alleTaT HATPHUs, HATPOHHAs U3BECTh (CMECh TMIPOKCUIA HATPUS C THJ-
POKCHJIOM KaJbIHsl), PACTBOP IepMaHraHaTa Kajius U OpOMHON BOBI.

2. IloAroToBKA K BHINOJHEHUIO PA0OTHI

1. IlonmyuyuTte y npernoaaBaresnsi COOPHUK MPAKTUYECKUX pabOT, 000pyI0BaHUE U PEAKTUBBI.

2. O3nakombrech ¢ uHCTpyKuusamu Nel (ITpunoxenue 5)

3. IloaroroBbTe pabouee MECTO ISl BBIMOJIHEHHS paObOTHI

3. KpaTkue TeopeTnyeckue cBeIeHHUSA

Yeneso00opoowt (YB)-opranndeckue BEIIECTBA, MOJIEKYJIBI, KOTOPBIX COCTOST U3 aTOMOB TOJBKO
nByx 3nemenToB: C u H.

AJIkaHaMHu (TIpeAeNbHBIMU, HACBHIIIEHHBIMH WIM HapadUHOBBIMU YIJIEBOJOPOJAMHU) HA3bIBAIOT
YTJIEBOJIOPOIbI C HE3aMKHYTHIMH (OTKPBITBIMH) YIJIEPOJAHBIMU LIETISIMHU, B MOJIEKYJIaX KOTOPBIX BCE aTOMBI
CBSI3aHBI OJJUHAPHBIMH CBSI3SIMHU.

[Ipocreiiium npeacTaBuTeeM ankaHoB siBisieTcs metan CHa.

du3nyeckue CBOWCTBA ajJKaHOB. [Ipy HOPMAJIBHBIX YCIOBUSX TEPBHIE YEThIpE UJIeHA TOMOJIO-
ruyeckoro psia ankanoB (CHa — C4Hio) — 2aser 6e3 ysema u 3anaxa, niecue 6030yxa. AKaHbl HEPA3BETB-
nenHoro crpoenus ot CsHiz mo Ci7H3e — becysemmusbie srcuokocmu ¢ xapakmepHulM 3anaxom OeH3uHa,
HaunHas ot CisH3s — meepovie sewgecmsa 6enoco yeema, srcupnvie na owyns. 11lo Mepe yBenuueHus yuc-
Jla YTJIEpOJHBIX aTOMOB B IIEMH, T. €. C POCTOM MOJIEKYJISIPHON Macchl, BO3pacTaloT TeMIepaTypa KuIe-
HUS, TEMIIepaTypa MJIaBJICHUS U TUIOTHOCTh AJIKAHOB.

["a3000pa3Hble U KUAKUE alKaHbl 00pa3ylOT B3PHIBOOIMACHBIE CMECH ¢ BO3AyXoM. Bce mpenens-
HBIE YTJIEBOJAOPO/bI TOPAT; OHU MPAKTUYECKH HEPACTBOPUMBI B BOJIC, HO PACTBOPSIIOTCS B HEIMOJISIPHBIX
OpraHMYECKUX pacTBOpUTENsIX (OeH307€e, TeTpaxIOopMeETaHe).

Croco0bI TOSTydeHUsI TIPEACTIbHBIX YIIEBOAOPOJIOB MOKHO YCIOBHO PA3JEHUTh HA NPOMbIULLIEH-
Hble U 1a00pamopHuvle.

JlabopaTopHbie c1ocOObI MOJTYYeHHS ATKAHOB.

1. Ilpu HarpeBaHWM TaJOTEHIPOU3BOIAHBIX TMPENETbHBIX YIJIEBOJOPOIOB C METAJUIMYECKUM
HaTpUEM TOJy4aloT aJKaHbl C YIBOCHHBIM YHCIIOM aTOMOB yIiiepoja. DTOT COCO0 HA3bIBAIOT peakyuell
Bropya. ]IBa ankuIbHBIX pajJuKana, Tepsis aTOMbI rajoreHa, Kak Obl CIIUBAIOTCS MEXKIY COOOM:

CH;Cl + 2Na + CICH; —— CH;—CHj + 2NaCl
XnopMeTaH OraH
2. MeraH B 1a00pPaTOPHBIX YCIOBUIX MOYKHO MOJTYIUTh
- pa3JjIoXKeHNeM KapOuIa aTlOMUHUS BOJIOHN WIIM KACIOTaMU:
AlsC3z + 12H20 - 3CHs 1+ 4AI(OH)3
AlsCz + 12HCI - 3CHa4 1 + 4AICI3
- IPOKaJIMBAHUECM 663BOI[H0r0 aferara HaTpus C HanOHHOﬁ HN3BCCTHIO. HanOHHaﬂ HN3BCCTH
MIPEJICTaBIsAeT COO0H CMECh THAPOKCHIIA HATPHS C THAPOKCUIOM KaJTBITHS.
CH3COONa + NaOH = CH4 + Na,CO3
[Tpu cropanuu MeTaHa 00Opa3yrOTCs YIIIEKHUCIIBIA a3 U BOJISHBIC ITAPHI.
CH4 + 202 = CO2 + 2H20

4. 3apanue
1. O3HakOMbTECH C 00OPYIOBAHHEM U PEAKTHBAMU
2. [IpoBeauTe ONBITHI M HAOJFOICHUS 3aHECUTE B TAOJHITY
3. CruemnaliTe BBIBOIBI
5. [lopsinok BHINOJIHEHHUS PadOThI
|. Ilonyuenue memana
1. BeICHITIBTE BBIJAaHHYIO BaM CMeCh HATPOHHOM M3BECTH U alleTaTa HaTPHs B TPOOUPKY.
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2. 3akpoiuTe mpoOUpPKy MPOOKOH C Ta300TBOTHON TPYOKO.

3. 3akpenuTe HAKJIIOHHO B JIAMIKE TATUBA (CM. PHUC)

4. CoenuHute TPYOKY C MPOMBIBAJIKOW 3aKPEIUICHHON B JIAIIKE IITATHBA
(cMm. puc)

5. 'a300TBOIHYIO TPYOKY OT NMPOMBIBAJIKH HAINPaBbTE B MPOOHUPKY IS
cOopa MeraHa (3apaHee 3all0JIHEHHYIO BOJOW M BEPTUKAIBHO OIYILEHHYIO B
KPHUCTaTU3aTOP 3aI0JHEHHBIN BOJON)

6. OCTOpPOXKHO HArpeuTe CMECh HATPOHHOW U3BECTH C alleTaTOM HATPHS

8.
9.

7. HaGmronmaiite 3a mporeccom

Crenute 3a BBITECHEHHEM BOJIBI U3 IPOOUPKH I cOOpa MeTaHa

[Tonoxrure MeTaH B MPOOUPKE, a 3aT€M BBIACTSIOUINIICS U3 Ta300TBOIHOM TPYOKH
Il. Omnowenue memana k pacmeopy nepmanzanama Kaius u OGPOMHoI 600e

[IporycTiTe TMONYyYCHHBI METaH CHa4yaja 4epe3 pacTBOp IEpMaHraHaTa Kajus, 3aTeM uepe3
OpOMHYIO BOAY

NPFPNNOOIRRWNPEFEO®O

. Conep:xxanue oTyera

. Tema

. Lens

. Onucanue xona paboThI

. Bemmonnenue skcnepumeHTa

. Odopmrenue paboOThI

. OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI

. BBIBOJIBI.

. KoHTpO/ILHBIE BOIPOCHI

. [louemy MeTan coOMpParOT B IEPEBEPHYTYIO MPOOUPKY 3aMOTHEHHYIO BOJOM?
. [loueMy He POUCXOAUT U3MEHEHUH MPU NPOMYCKAaHUHM METaHa yepe3 pacTBOPHI MEpPMaHraHa-

TOM Kayust ¥ Opoma?
Ogopmaenue pabomol

HasBanne oneiTa Xon paboTsl VYpaBuenus peakuuii | Habmronenus BeIBoBI
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JladopaTopHnas padora Ne3
Tema: IloaryyeHue 3TH/IEHA peaKLUel JernApaTaliy 3TaH0J1a

Hean: [lonyunTs 3THIEH IMyTEM HArpeBaHUsi CMECH STUJIOBOTO CHUPTA C KOHIIEHTPUPOBAHHOM
CEPHOM KUCJIOTOM U U3YYUTh €r0 CBOMCTBA.

OO0opynoBaHme: MITaTUB C JIANKOJEPKATEISIMU, IITATUB C MPOOHpPKaMH, TPOOKA C Ta300TBOIHOM
TpYOKO#1, CIUPTOBKA, IPOKAJIEHHBIN MECOK.

PeakTuBBI: CMECh STUJIOBOTO CIIUPTa C KOHI[. CEpHOU KucioTol (Ha 1 o0bem cnupTa 3 oObema
KOHII. CEpHOM KUCIOTHI), pa30aBiI€HHBIN pacTBOP

2. JIuteparypa

1. T'abpuensn O,C. Xumus: yued g crya. cpea. npod. yued. 3apenenuti/ O.C. I'abpuensn, U.I'. Octpo-
yMOB. — 6-€ u31., ctep. — M.: M3natensckuii uentp «Akanemus, 2019. — 336¢.

2. Tabpuensa O,C. Xumus i npodeccuid U crenuansHOCTe TexHudeckoro npodwis: yuedbnuk/ O.C.
Ia6puensna, U.I'. OctpoymoB. — M.: Mznatenbekuii nentp «Akagemus, 2019. — 256c¢.

3. HoaroToBKa K BHINOJHEHHIO PAGOTHI

1. IlonmyuyuTte y npernoaaBaresnsi COOPHUK MPAKTUYECKUX pabOT, 000pyI0BaHUE U PEAKTUBBI.

2. O3HAKOMBTECH C 33JaHMSIMH U MTOPSIKOM BBITOJTHEHUS PabOTHI

3. I[loaroroBbTe pabouee MECTO /ISl BBIMOIHEHHS paOOTHI

4. KpaTkue TeopeTH4ecKne cBeleHUs

VYTrneBoaopoasl, coAepKaliiue B YriepoJHOW Henu OJAHY WM HECKOJIbKO KPATHBIX (JIBOMHBIX WU
TPOWHBIX) YIJIEPO-yIIIEPOAHBIX CBSI3€, HA3bIBAIOT Henpedenvrbimu. TepMUH «HElpeneabHbl» 03Haua-
€T, YTO aTOMBbI yriepoJa He /10 Mpejesia HACBILIEHbl aTOMaMH BOJOPOJAA U, KAK CIEACTBUE, CKIIOHHBI K
peaKIusaM MIPUCOCIMHEHUS C 00pa30BaHUEM COCIMHEHUH npedesibHo2o paoa.

Ankenamu (0ne(UHOBBIMU, STUIICHOBBHIMHU) Ha3bIBAIOT HEMpPEEIbHBIC YIIIEBOJOPObI C OTKPHI-
TBIMH YIJIEPOJHBIMU LIEHSIMH, MOJIEKYJbl KOTOPBIX COAEPKAT OJHY JABOMHYIO YINIEPOA-YIIECPOIHYIO
cBa3b. [IpocrelimnMm npeacraButenem ankeHoB siBisiercs 3tuieH CH=CHo.

du3znveckue cpoiicTBa. [Ipu oObruHbIX ycioBusix ankeHsl coctaBa CoHa, CsHs, C4Hsg sBistroTcst
2a3000pazHbiMu ewecmeamu 6e3 yeema u 3anaxa; yraesoaopoas CnHazn, rie N = 5 — 15 — GecuBeTHbIe
KHUAKOCTU; TIpH N > 16 — meepovie sewyecmsa. ANKeHbl HE PaCTBOPUMEBI B BOJIE, OJJHAKO MOTYT PacTBO-
PATHCSL B OPTAaHMYECKUX PACTBOPHUTEINAX. ['a3000pa3Hble alkeHbl 00pa3yloT C BO3JIYXOM B3PBIBOOIMACHBIE
CMECH.

XuMun4yeckue CBOMCTBA ajikeHOB. [[0 XMMUYECKUM CBOWCTBAM aJIKeHbI KOPEHHBIM 00pa3oM OT-
JTUYAIOTCS OT ajkaHOB. Hanmuuue B Molekyne NTBOWHOM Yriepoi-yriepoJHON CBsI3W OOYCIOBIMBAET Xa-
paKkTepHBbIE CBOMCTBA 0JIE(PUHOB: PEAKIIUU MTPUCOCTUHEHUSI, OKHCIICHUSI, TIOJTUMEPHU3ALIUH.

AJIKEHBI JIETKO MPUCOETUHSIOT MOJIEKYIIBI XJIOpa U OpoMa ¢ pa3pbIBOM JBOWHOI CBS3M U 00pa3o-
BAaHHEM JIUTAJIOTEHOMPOU3BOIHBIX:

CH2=CH2 + Brz — CH'_)BT—CHzBr
D1eH 1,2-InbpomaTtaH

JlabopaTopHble cnocodbl mosTydyeHus1 ajakeHoB. B nmaboparopun A MOIy4YeHHs! aJKEHOB HC-
MOJIB3YIOT PEAKLUU JIeTUpaTalluy CIIUPTOB U AETHIPOrajJOreHUPOBAaHUS MIPOU3BOAHBIX MPENEIbHbBIX YI-
JIEBO/IOPO/IOB.

H.SO,, 1°

CH;—CH,—0OH CH,=CH, + H,0
STHNOBBIH CIUPT DTUNeH
5. 3aganue
1. O3nakoMbTECh C 000PY/IOBAHUEM U PEAKTHBAMU
2. [IpoBenuTe ONBITHI ¥ HAOIOICHNUS 3aHECUTE B TAOIHILY
3. [IpuBenute pabouee MECTO B TIOPSATOK
6. [lopsinoK BHINOJIHEHHUS PAdOTHI
1. B cyxyro npoOupKy HaJlelTe SMJI CMECH 3TUIIOBOTO CIIUPTA C. CEPHON KHUCIIOTHI.
2. BchibTe HEMHOTO HPEABAPUTENILHO TPOKATIEHHOTO NIECKa, YTOOBI N30€KaTh TOIYKOB KH/I-
KOCTH IpH KUIICHHH.
3. 3akpoiiTe mpoOUpPKy IPOOKOH ¢ Ta300TBOAHON TPYOKOH, 3aKpeNuTe ee B ITaTUBe (CM. PHUC)
1 OCTOPOIKHO €€ Harpeire.

4. B npyryro npoOupKy HaneiTe 2-3mil. pa30aBIeHHOr0 pacTBOpa INepMaHraHaTa KaJlusl IMOA-
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KHCJIEHHOT'O CEpHOM KUCJIOTOM U MPOMYCTUTE Yepe3 HEro ras.

5. TlomoXruTe BBIACISIOMINNACS Ta3.
6. TloTymmTe CIUPTOBKY.
7. Conepxxanue oT4eTa
1. Tema
2. lenp
3. BrImoiaHeHue SKCcIepuMenTa
4. 3amnojHeHHUE TaOIUIIBI
5. OTBETHI Ha KOHTPOJIbHBIE BOITPOCHI

KOHTpOJ'IBHI)IC BOIIPOCHI:

1. Kakoii ra3 BeIACIACTCS PH HATPEBAHUH CMECH STHJIOBOTO CITHPTA C CEPHOI KHCIOTOM?
2. YTO mpOUCXOIUT MPH NPOIyCKAHWH ra3a uyepe3 pacTBOp NepMaHraHaTa Kaus?

3. Hoquy OTUJICH TOPUT Ooiee CBCTAIIMMCH IINTaMCHEM, YEM MCTAH. Hamumure YpaBHCHUA COOTBECTCTBYIOIINUX

peakimii?

Ogopmnenue pabomol

Xox paboTsl VYpaBHeHUs peakuuii

Hab6mronenns

BriBoabl
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IIpakTuyeckasi pa6ora Nel
Tema: HoMmeHk/1aTypa U M30Mepus yIiieBoA0POI0B.

Henap: 3akpenuTs 3HaHUS O HOMEHKJIATYpE M U30MEPUHU YIJIIEBOJOPOAOB HANMCAHWEM Ha3BaHWU
110 CUCTEMATHUYECKON HOMEHKJIAaType.

2. [ToaroToBKa K BHINOJHEHHIO PadOTHI

1. TlonyuuTe y npenoaaBarenst COOPHUK MPAKTUYECKUX PadOT.

2. O3HaKOMBTECH C 3aJJaHUAMU U MOPSAAKOM BBIITOJHEHUS PaOOTHI

3. IloaroToBbTe TETPAIM K 3aMUCH

3. KpaTrkue TeopeTnuyeckue cBeJeHHs

Yeneeodopoodwt (YB)-oprannueckue BELIECTBA, MOJEKYJIbI, KOTOPBIX COCTOSIT U3 aTOMOB TOJBKO
nByx anemenToB: C u H.

AJIKaHBI - yraeBogopoas! ¢ obmeit Gopmynoit CnHazn+2 , KOTOpBIE HE MPUCOSAUHSIOT BOJOPO U
JOPYTHE DJIEMEHTHI.

B oTnmuume ot mpenenpHbIX YIIeBOJOPOIO0B, B MOJIEKYIaX KOTOPBIX BCE YIIIEPOAHbBIE aTOMBI 00pa-
3YIOT OTKPBITbIE LIEMH, UMEIOTCS YIIIEBOJOPO/bl C 3aMKHYTBIMM LEMsIMU (LMKJIaMH). VIX Ha3bIBalOT IUK-
nonapadunamu. O6mas gopmyna CnHzn

AJIKeHBI - yrieBogopoasl ¢ oouei popmynoit CnHzn B MoseKynax, KOTOPBIX UMeETCs JBOWHAs

CBSI3b.

AJIKaueHbl - YTIeBoI0poabl ¢ obiiei popmynoit CnHan-2 B Moekynax, KOTOPBIX JBE TBOMHBIX
CBSI3H.

AJIKHHBI - YTIIeBOAOPObI ¢ o01Ieit hopmynoit CnHan2 B MoOJIeKyax, KOTOPBIX UMEETCs TpoitHas
CBSI3b.

CoeauHenus yriaepoja ¢ BOJAOPOAOM, B MOJIEKYJaX KOTOPBIX MMeeTcs OEH30JbHOE KOJbIIO0, WIIH
SJIpO, OTHOCSITCSI K apoMaTH4YecKuM yriesogopoaam. Oomas ¢popmyna psja apeHoB CnHazn-6

OCHOBBI HOMEHKJIATYPbI OPraHUYeCKHX COCAUHECHUH

B navane pa3BuTHs OpraHMYECKOW XWMHUH OTKPHIBAEMBIM COCTUHEHUSM IPUITUCHIBATINCH TPUBH-
aJIbHBIC Ha3BaHMs, YaCTO CBSI3aHHBIC C UCTOPHUEH MX MOJIyUYEHUsS: YKCYCHAsl KUCIIOTA (SBISIOLIAsCS OCHO-
BOM BMHHOTO YKCYCa), MaclIiHasi KHCJIOTa (00pa3yromiasicsi B CIMBOYHOM MacJe), TJIUKOJb (T.€. CIaIKHil)
u 1.0. [lo Mepe yBenMueHMs yuclia HOBBIX OTKPBITHIX BEIIECTB BO3HMKIA HEOOXOJIUMOCTH CBS3BIBATH
Ha3BaHUS C UX CTpOeHUeM. Tak MOSBHINCH PallMOHAIBHBIC HA3BaHUS: METHJIAMUH, AUATHIIAMHH, dTHIIO-
BbIM CIIUPT, METHJISTHIIKETOH, - B OCHOBE KOTOPBIX JIEKUT Ha3BaHHUE MpocTeimero coeaunenus. s 6o-
Jiee CIIOKHBIX COSIMHEHUH palroHaIbHass HOMEHKIIATypa HeTPUToTHA.

Teopus crpoenust A. M. BytiiepoBa fjana oCHOBY A7 KjlacCU(UKALMU U HOMEHKJIATypbl OpraHu-
YECKUX COEAMHEHUM M0 CTPYKTYPHBIM 3JIEMEHTaM U 10 PACIIOIIOKEHUIO aTOMOB yIiiepoJia B Mojiekyie. B
HacTosIee BpeMs Haubosiee ynoTpeOisieMoil sBiseTcss HOMEHKIaTypa, pa3paboTaHHas MexayHapos-
HBIM cor030M Teopernueckoi u mpuxnaanod xumuu (IUPAC), xoTopas Ha3pIBaeTCs HOMEHKIIATYpOH
NIOITAK. IlpaBuna UIOITAK pekomennyroT /s 00pa3oBaHUs Ha3BaHWHM HECKOJBKO MPHHLMUIIOB, OJUH
W3 HHUX - IPUHIUN 3aMenieHus. Ha ocHoBe 3Toro pa3paboTaHa 3aMecTUTENbHAs HOMEHKIIATypa, KOTopast
ABIIsieTCA HanboJiee YHUBEPCaIbHOM.

1. B ocHOBe Ha3BaHUsI COCTUHEHUN JISKHUT POJOHAYATBHAS CTPYKTYypa (TJaBHAS ENb alluKIHde-
CKOM MOJIeKYJbl, KapOOIMKINYEeCKas WM TeTepoLUKINYecKas cuctema). Ha3BaHue pojoHayanbHOM
CTPYKTYPHI COCTaBJISIET OCHOBY Ha3BaHMsI, KOPEHB CIIOBA.

2. XapaKTepuCTUYECKHE TPYMIbl U 3aMECTUTENH (CTPYKTYpHBIE JIEMEHTHI) 0003HAYar0TCs Ipe-
¢ukcamu u cypduxcamu.

XapakTepuCTUUECKUE TPYIIIBI MOAPa3AEIAIOTCS MO CTapIIMHCTBY. [Topsaok cTapiIMHCTBa OCHOB-
HBIX TPYIIIL:

—-COOH > -COH > >C=0 > -OH > —NH;

BBISBIAIOT CTapiiyro XapakTEpPUCTHYECKYIO TPyMmy, KOTOpylo oOo3HauaioT B cyddukce. Bee
OCTaJIbHBIE 3aMECTUTEININ HA3bIBAIOT B MpEePUKCE B an(paBUTHOM MOPSIKE.

3. B Ha3BaHue BKJIIOYAIOT 0003HAYEHWE IBOWHON W TPOWHOM CBSI3M, KOTOPOE UIET Cpa3y IMocie
KOPHSL.
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4. ATOMBI pOJIOHAYaJILHOM CTPYKTYphl HyMepyroT. Hymepanuio HauMHaIOT C TOrO KOHLA YyIJie-
POIIHOI 1IeTH, K KOTOPOU OJIMKE pacroio’KeHa CTapiiasi XapaKTepUCTUIecKas rpyIma.

T'omonozu — opraHnyecKue BeIIeCTBa CXOAHbIE TI0 COCTaBY, CTPOCHHUIO U CBOMCTBAM

H30omepus - 3T0 CBOMCTBO OPraHUYECKUX MOJIEKYJI CYIIECTBOBATH B BUJIE H30MEPOB.

H30omepwbi - 3TO BellleCTBa, UMEIOIINE OJIMHAKOBBIM COCTaB, HO Pa3IMYHOE CTPOCHHE, a TIOITOMY U
pa3iIM4HbIE CBOMCTBA.

HN3omepus u ee BUAbI

Paznnuator nBa BUAA W30MEPUM: CHMIPYKMYPHVIO U NPOCMPAHCMBEHHYIO (CMepeou3oMepuio).
CTpyKTypHbBIE U30MEPHI OTINYAIOTCS APYT OT Apyra MOPSIKOM CBSI3U aTOMOB B MOJIEKYJIe, CTEPEOU30Me-
PBI - pacCIOJIOKEHUEM aTOMOB B IIPOCTPAHCTBE MPU OJIMHAKOBOM IOPSIIKE CBSI3€H MEKY HUMHU.

Briensitor ciaenyromnyie pa3sHOBUIHOCTU CTPYKTYPHON U30MEPUHN: U30MEPHIO YIIIEPOIHOTO CKelle-
Ta, U30MEPUIO IOJIOXKEHNUS, U30MEPHUIO PA3JIMUHBIX KIACCOB OPraHUYECKUX COEAMHEHUN (MedrcKaaccosyio
uzomepuio).

CTpykTypHas usomepus

H3omepus yriepoaHoro ckejera oOyCIIOBJICHA PA3IMYHBIM MOPSIAKOM CBSI3M MEXIYy aTOMaMU
yriaepoja, 00pa3yrouMH CKEJIET MOJICKYJIbI.

HN3omepus moJioxkeHuss oOyCIOBICHA PA3UYHBIM IOJIO)KEHHEM KPAaTHOM CBS3H, 3aMECTHTEIS,
(GYHKIMOHATBLHOM TPYIIIBI IPH OAMHAKOBOM YTJIEPOIHOM CKEJIETE MOJICKYJIBL:

W3omepusi pa3nUyHBIX KIACCOB OPTaHMUYECKHUX COEAMHEHUN (MemKKJIaccoBasi m3oMepus) oOy-
CJIOBJIEHA Pa3JIMYHbIM MOJOKEHUEM M COYETaHHEM aTOMOB B MOJIEKYJaX BEILLIECTB, UMEIOIIUX OJMHAKO-
BYIO MOJIEKYJISIPHYIO ()OPMYITy, HO MPUHAAJICKAIIUX Pa3HBIM KJaccaM.

IIpocTpancTBeHHas1 ©30MepHs

I'eomeTpuueckasi H30Mepusi XapakTepHa JIsl COSTUHEHU, COEpKaIINX TBOMHBIC CBSI3H, U IHK-
TYecKkux coeanHeHuil. Tak kak cBOOOTHOE BpallleHHE aTOMOB BOKPYT JBOMHOM CBSI3M WM B ITUKJIEC HE-
BO3MOXXHO, 3aMECTUTENIM MOTYT pacnojiaratbCs Ju00 MO OJHY CTOPOHY IUIOCKOCTH JABOWHOW CBSI3U WM
nUKiIa (YucronaoxeHue), 0o Mo pa3Hble CTOPOHBI (mparcnonoxeHue). O003HAYEHUS yuc- U MpPaHc-
OOBIYHO OTHOCAT K Mape OJAMHAKOBBIX 3aMECTUTEIICH.

CH; < _CH, CH,_ _H
C S 5

H- NH H~ ~CH,

yuc-oyren-2 mparc-6yTen-2

4. 3apanne

1. BHuMaTenbHO NpoYUTalTE YCIOBUS 3alaHui

2. BrInonHuTe 3a1aHus

3. OTBeThI 3anUIIMTE B TAOIHILY

5. [lopsi10K BHINOJHEHHUS PaGOThI

3ananue 1. Ykaxute n3oMepbl Cpeu BEIIECTB, POPMYJIbl KOTOPHIX MPUBEACHBI HIKE

CHs
a) CHs- CH,- CH- CHj 6) CHs CH- CHg; B) CHs ,é, CHs
i s s
r) CHs- CHy- CHy CH- CHs n) CHs- CH,- CH,- CH,- CHs
C|H3 CHs
e) CHs- CH,- CHz- CHj %) CHs- CH - (|:7 CHs
G G

3a}_IaHI/IC 2. HazoBuTe no cHCTEMaTHYSCKOM HOMCHKJIATYypC BCIICCTBA, q)OpMy.]'IBI KOTOPBIX MPUBCACHBI HU-

(¥
x CH,

a) CH,—CH—CH, ) CH —C—CH,—-CH,;
| |
CH,4 CH,

6) CH, CH—CH CH, F) CHy, CH Gl CHe Gl 59

|

I |
CH, CH, CH,— Cl;



3ananue 3. CoctaBbTe CTPYKTYpHBIE GOPMYIIBL: a) 3-3THirenTaHa, 0) 2,4 — TMMETUIreKCaHa, B) 2-MeTHII-3-
ATUITENTaHa, T) 3-MeTHI-S-3THITEeITaHA.
3ananue 4. /laiiTe Ha3BaHUE MO0 CUCTEMATUYECKON HOMEHKIIATYPE CIEAYIOMINM YTICBOAOPOAAM:

CHy

|
El) C[‘[gzc—(:llg—(:”; B) C”g:(:“‘—“(:*(;]h

| I
CH, CH,
) CHz—CH=C—CH—CI1,—Cll; ) CH—CH—C=Cll,
| | |
CHLCaltly Clly CH

3anmanue 5. Cpenu BemecTB, (YOPMYIIBI KOTOPHIX IPUBEACHBI HIKE, YKAKHTE:
a) M30MephI
6) romojoru neatena — 2 CHs — CH = CH — CH, — CHa:

a) CH3—C=CH—CH;, B) CH=CH
in, Shy Cny
$) CH;—CH;— CH;—CH=CH, r) CHa—CH,—CH;—CH;—CHjs
a} HaoC CH,
n
" CH,

3ananue 6. JlaiiTe Ha3BaHKE MO CUCTEMAaTHYECKON HOMEHKIIATYPE CIEAYIOLIUM YIIIEBOI0POIaM:

2) (ZH;;—CECL(IZH—CH_—; 6 CHy—CH,—CH-—C=CH
‘ I
CHs , CHj
TH;,
B) (‘,H?:('ZHm(llH----CH=CH—-CH3 P CH=C-—-C-—CH,
J
CHy CH,

3ananue 7. CocTaBbTe CTPYKTYPHBIE (POPMYIIBI APOMATHUECKUX YIIIEBOJIOPO/IOB, H30MEPHBIX MPOMHI OCH-
30I1y, U HA30BHUTE HX.
6. Conepixanue oT4eTa
1. Tema
2. lens
3. BbInogHUTH 3a/1aHUs ¥ 3aHECTU OTBETHI B TAOJIHITY
4. OTBeTUTH HA KOHTPOJIHHBIC BOMPOCHI
7. KoHTpOoJIbHBbIE BOMPOCHI
1. Yro Takoe romonoru?
2. Tlponomxkute npemnoxenue. zomepus 310 ....
3. Uro takoe n3omeps?
Odghopmnenue pabomoi
Howmep 3ananus OTBeTHI

3ananue 1.

3anganue 2.
3amanue 3.
3ananue 4.
3amanue 5.
3aganue 6.
3amanue 7.
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IIpakTuyeckasi pabora Ne2
Tema: Haxoxxaenue MoJieKyJIApHO# GopMy bl ra3000pa3HOro yrijiesoaopoaa
10 €ro IJIOTHOCTH M MACCOBOI [10]1€ 3J1IeMEeHTOB
Heas: Hayuntbes pemaTh 3aauydl Ha HAXOXKACHUE MOJEKYJSPHBIX (hOPMYJIBl YIIEBOAOPOAA 110
€ro MIOTHOCTU M MAacCOBOM J10JIe DJIEMEHTOB
2. IloAroToBKA K BBHINOJHEHUIO PA0OTHI
1. IlonyuyuTe y npernoaaBaresnsi COOPHUK MPAKTUYECKUX padoT.
2. O3HaKOMBTECH C 33JJaHUSAMU U MTOPSIKOM BBIIOJHEHHS pabOTHI
3. [loaroroBbTe TETpaay K 3aMUCU
3. KpaTkue TeopeTnyecKue cBeleHHUs1
3Hasi MaccoBbI€ JIOJIM JIEMEHTOB B BEIIECTBE, MOXHO OMPENEIUTh YHCIO aTOMOB KaXJIOTO 3Jie-
MEHTa B IIpocTeiIei popmyIe, T. €. UHACKCHI.
U3 dopmynsl w(a1) = Ar (31) * N/ Mr MOXXHO BBIYHUCIIHTh, Y€MY paBeH HHJIEKC N s KaKI0ro
JJIEMEHTA!
n(s1) = w(on)* Mr/ Ar (ox).
Ecnu B coctaB BemiecTBa BXOJAT JBa JIEMEHTA, TO MOXXHO HAWTH OTHOIICHHE MEXy UX UHJCK-
CaMu:
nin2 = w(1)/ Ar(l) : w(2)/ Ar(2).
B ycnoBuu 3a1auu MOTyT OTCYTCTBOBaTh AanHble MI (ee MokHO paccuuTarh M0 OTHOCHUTEILHOM
IJIOTHOCTHU Ta30B U IPYTHM JIAHHBIM).
Crnoco0bl peleHust 3agay
1. IInotHOCTH Opranmyeckoro BemiecTBa (H.y) paBHa 1,17 r/m. Bplunciaute ero OTHOCUTEIBHYIO
MOJICKYJISIPHYIO MacCy W HalauTe (opMyIly, €CIIM MaccoBas JI0Jisk B HeM yriiepoaa pasHa 92,3%, a Bojo-
pona - 7,7%.

JlaHo: Pemienue:

p(CxHy)=1,17r/n | 1 6apuanm

©%(C) =92,3% | 1. Haxoaum MOJISIPHYIO MacCy OpraHHYeCKOro BELIeCTBa
0%(H) =7,7% o ¢popmyne M = p. Vm,

Haiitu: M (opr. gem) = 1,17 /1 » 22,4 11/monb = 26,2 r/MOb.
CiHy - ? 2. [TockoJbKY YHCIIOBOE 3HAYCHHUE MOJIIPHOW MaCChI
PaBHO OTHOCUTEJILHOW MOJIEKYJISIPHOM Macce

M = M, cnenoBarensHO My(opr. Beml.) = 26,2.

3. Haxonum 9mnciio aToMOB yriiepoja U BOJOPOa B MOJIEKYJIe

OpTaHHU4YC€CKOI'0 BCUICCTBA:
X:y=923/12:7,7/1;, x:y=7,7:7,7;, x:y=11.

[pocreiitias popmyna CH. Ho My = 12+1 = 13, T.e B 1Ba pa3a MEHbIIE,
YeM HalJIcHHas

Mr (ope. ews.) = 26. 3Haumt, popmyina opr. BetectBa C2Ho.

2 sapuanm

Haxoaum uepes maccoBbIe JOJIH.
®% = X ’Ar/Mr N 100%, X(C) = 0% (C) . Mr (CxHy) /Ar(c ) ‘100%, T.C.

X(C) = 92,3% 26,2 / 124100% = 2
COOTBECTCTBCHHO

y(H) = 7,7% +26,2  1+100% = 2

3nauuT, popmyna opr. Bemecta CoHo.
[TpoBepka mokasbiBaet, uTo-M(CoHz) =26.
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4. 3aganmne

1. BHuMaTenbHO NpOYMUTANTE YCIOBUS 3a/1a4

2. Pemnre 3amaun

3. Pemenue 3anummre B TETpaab

5. [opsiiok BHINOJIHEHUS PA0OTHI

Pemmre 3amaun.

1. Onpenenure MoJeKyIsIpHYIO (hOpMYITy BelIecTBa, €CJIM €ro INIOTHOCTh MPH H.y. paBHa 1, 4285
/11, MaccoBas noiis yriepoaa pasHa 0,375, Bogopona — 0,125, kucnopoga — 0,5.

2. YrieBomopoI, MaccoBasl J0Jis yriiepoaa B KoTopom paBHa 85,7%, umeer miotHocTh 1,875 1/11.
BriBeuTe MoeKyIspHYI0 (OpMyITy OpraHMYECKOTO COSTUHEHHUS.

3. YraeBoaopo, MaccoBas 10 yriiepoaa B kotopom paBHa 0,8, umeet minorHocth 1,35 1/11. BhI-
BEIUTE MOJICKYISIPHYIO (DOPMYITy OPTraHHYECKOTO COCTUHEHUSI.

Kputepun oneHkmu.
[IpaBunsHOE pemenue 1 3amaun oneHnBaeTcs B 3 0amna
JIByx 3ama4d — B 4 OGaria
Tpex 3amau — B 5 6aymoB
6. Conep:xaHue oT4yera
1. Tema
2. lens

3. Pemuth 3aJla4y 1 PCHICHHUC 3aIlIMCaTh B TCTPalb

62



JlaGopaTopHas padora Ned
Tema: CnimpTsl

Heab: DKkcnepruMEeHTAIBHBIM ITyTEM MOATBEPIUTh XUMUYECKUE CBOMCTBA CITUPTOB.

OOopynoBaHme: MTATHB C MPOOMPKAMU, CTAKaHbBI, CIIUPTOBKA, MPOOUPKOAEPKATEIh, OTHE3a-
IIUTHAs MPOKIIaaKa, pappopoBhIe YaIIKH, JTyYUHA, TUHIIET, CKAJIBIIEIb, (PHUIbTpOBaIbHAS Oymara.

PeakTHBBI: METHIIOBBIN, ITHJIOBBINA, OYTHIIOBBIA, W30NEHTHIIOBBIA criupThl, Boaa, 10%-Hbril pac-
TBOp cyabdara menu, 10%-HbIi pacTBOp TUAPOKCHIA HATPHUS, TJIUIICPHH.

2. IloAroToBKA K BHINOJHEHUIO PA0OTHI

1. ITonmyuuTe y npenoaaBaTesnsi COOPHUK MPAKTHUECKUX padoT, 000pyI0BaHNE U PEAKTHBHI.

2. O3HAaKOMBTECH C 33JaHMSIMH U MTOPSIKOM BBITOJTHEHUS PabOTHI

3. TloaroroBbTe pabouee MECTO /ISl BHITTOJIHEHUS PAaOOTHI

3. KpaTkue TeopeTnyeckue cBeIeHHUSA

Crnupramu (MM aJIKaHOJIaMH) Ha3bIBAIOTCS OPraHUYECKHE BEIIECTBA, MOJICKYJIbI KOTOPBIX COJIEp-
XKaT OJHY WM HECKOJILKO THMAPOKCIIBHBIX rpyn (rpynn —OH), coemMHEeHHBIX ¢ yIIIeBOJOPOIHBIM PaIu-
KaJoM.

B romoormueckom psy mpeneabHbIX OJJHOATOMHBIX CIIMPTOB HET ra3000pa3HbIX BemecTB. Mo-
JIEKYJIbI CIUPTOB B 3HAYUTEIILHOU CTEIIEHU aCCOLIMUPOBAHBI, T. €. CBA3AHBI APYT C IPYTOM BOJIOPOAHBIMU

CBSI3SIMU:
6- O+ 8- O+ 6- O+ 6- O+
O—H -+ O—H *** O—H *** O—
ROR R R
OnHoaTOMHBIE CIIUPTHI, COJAEPIKAIINE B CBOEM COCTaBE 10 JECSITH aTOMOB yIiiepona, B OOBIYHBIX
YCIOBHSIX - ®KHUAKOCTH. CIUPTHI, B cocTaBe KOTOphIX 11 atomMoB yriepona u Oosnee - TBepAble Tena. JTH-
JIOBBIN, OYTHIIOBBINA U U30aMHIIOBBINA CIIUPT — JKUKOCTH.
1. TI'openme cnupros.
CnupThl TOPAT HA BO3[yXE C BBIJEIEHUEM OOJIBIIOTO KOJINYECTBA TEIIOTHI.
C2Hs0OH + 302 = 2CO2 + 3H20

2. BiaumopeiicTBHe CIIUPTOB CO IIEJOYHBIMHM METAIAMH.

[Tpu B3aMMOAEHCTBUM CIIUPTOB C HATPHEM 00pa3yroTCs ra3000pa3HbIil BOJIOPOJ U COOTBETCTBY-

IOLIME AJIKOTOJIATh HaTpus. HaTpuii maBuTcs, BbIAEsSETCS BOJOPOI.
2CH30H + 2Na = 2CH3ONa +H>

OnyctuM HaTpuii B IPOOUPKY C 3TUIIOBBIM COUPTOM. Peakiius uier HEMHOTO MeJIEHHEH.

3. BzaumojeiicTBUe ¢ raJlOreHOBOIOPOIHBIMU KHCJI0TAMH.

CrnupThl B3aMMOJICUCTBYIOT C XJIOPO- B OPOMOBOIOPOIHON KHUCIOTOMH.

C2HsOH + HBr - C2HsBr + H20

4. XuMmnuyeckue CBOHCTBA MHOTOATOMHBIX CIIMPTOB.

[TpucyTcTBHEM B MOJIEKYJIe CIIUPTAa OJHOBPEMEHHO HECKOJIBKUX THAPOKCUIIBHBIX TPYIN 00YyCIOB-
JIeHBI crielu(pUUecKre CBOMCTBA MHOTOATOMHBIX CIIUPTOB, KOTOPbIE CIIOCOOHBI 0OPAa30BBIBATh PACTBOPHU-
MBIE€ B BOJE SIPKO-CUHUE KOMIUIEKCHBIE COCIUHEHMS MPU B3aMMOJICHCTBUM CO CBEKEIOIYYEHHBIM OCal-
koM rugpokcuaa menu(ll). s riuiepuHa ypaBHeHHE peaKkIiy 3alMChIBAIOT TaK:

(IZH20H (IZHZOH
2CHOH + Cu(OH), —>CH - O_
| | Cul + 2H,0
CH_OH CH,- 0°

OpnHoaToOMHBIE CHUPTHI HE CIOCOOHBI BCTYNaTh B 3Ty peakuuto. [loatomy oHa siBisieTcs kaue-
CMBEHHOU peaKyueli HA MHO20amoMHble CRUPMb.

4. 3apanue

1. O3nakoMbTECH C 00OPYAOBAaHUEM U PEAKTUBAMHU

2. [IpoBeauTe ONBITHI M HAOJFOICHUS 3aHECUTE B TAOJHITY

3. CnenaiiTe BHIBOJIBI

5. [lopsinok BHINOJIHEHHUS PadOThI

|. Pacmeopumocme cnupmog 6 eooe
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1. B otaenpHbIe TpoOUPKH mpuiieiTe Mo 1-2 M1 3TUIOBOTO, OYTHIIOBOTO W M30aMHJIOBOTO (M30-
MEHTUIIOBOTO) CIIUPTOB.
2. J1o6aBbTEe K HUM I10 2-3 MJI ITOJKPAIICHHON BOJIBI M B3OOITANTE.
3. HabGmromaeM mporiecc pacTBOpEHUs CIUPTa
Il. 'openue cnupmos
1. HaseliTe TOHEMHOTY 3THUJIOBOTO, OYTHJIIOBOTO ¥ M30aMHJIOBOTO CIIUPTOB B (papdopoBbie yari-
KH.

N

. IlogHeceM K Yamkam ropsiyro Jy4uHy.
. Habmonaem nporecc ropeHust CHupToB
I11. B3aumooeiicmeue 00HoamomMHbIX CHUPIMOG C W{ETOYHBIMU MEMALIAMU
1. B otaenpHbIe TpOOUPKH MpuiielTe Mo 1-2 M1 3THIOBOTO, OYTHIIOBOTO U M30aMHJIOBOTO (M30-
MEHTUIIOBOTO) CIIUPTOB.
2. JlobGaBbpTe K HUM MOOYEPEIHO KYCOUKH METAJUIMYECKOTr0 HATPUS.
3. Haumnaercsi HEpru4Has peakuusl.
IV. @u3uueckue ceoiicmea znuyepuna
1. TIpuroToBhTE OXJIAKIAIONIYIO CMECHh U3 MOBAPEHHOM COJIM U KYCOUYKOB JIBJA.
2. Onycrtute B Hee 1Be MpoOupku. B oqHO# U3 mpoOUpOK — BoJa, B APYroi — pacTBOP IIIHIIEpUHA.
3. HaOxnromaiiTe 3a mporeccom 3aMep3aHusl.
V. Ilonyuenue znuyepama meou
1. B npoGupky Hauneiire okosio 1 Mt 10% -Horo pactBopa cynbdarta meau (I1).
2. Jlo6aBbTe HemHoro 10% -Horo pacTBopa TMAPOKCHIA HATPHs JO 00pa30BaHUS TOIyOOro ocai-
ka ruapokcuaa meau (11).
3. K monydyennomy ocaznky 100aBbTe MO KaIIsM TTUIEPUH.
. B30ounraiite cmech.
. OT™MeTbTe mpeBpaleHne roryooro ocajaka B pacTBOp TEMHO-CUHETO I[BETA.
. ConepxaHue oTuyera
. Tema
. ens
. Onucanme xona paboThI
. BrinmosiHeHUE SKCIIEpUMEHTA
. Odopmnenue paboTsI
. OTBeTHI Ha KOHTPOJIBHBIE BOIPOCHI
. BeIBOBI
. KoHTpoOJ/IbHBIE BONIPOCHI
. Uto Takoe cnupthl? Kakosa obmas ¢popmysna cnuptos?
. B Kakux peaknusx MpouCXOJIUT 3aMEeIICHHEe aTOMOB BOJOPOJa THIPOKCHIBHOM TPYIITBI B MO-
JIeKyNax alKaHoJIOB?
3. B xakux peaknusix IpOUCXOIUT 3aMelIeHUe THAPOKCUIBHOM TPYIINBI B MOJIEKYJIaX aTKaHOJIOB?
4. Kakue npoayKThl 00pa3yroTcs B pe3yabTaTe: a) MEeXXMOJIEKYIIPHON JeTHIpaTaIiy;
0) BHYTpUMOJIEKYJISIPHOH JeTUApaTaliu; B) JeTUIPUPOBAHUS?
5. Uem oOmbscHseTCA 0OJbIlas peaklMOHHAs CIOCOOHOCTh TIUIIEPUHA 110 CPAaBHEHMIO C AJKaHO-
namu?
Ogopmnenue pabomol

w

NPFPNNOOTRA,WNPEFEPO O~

Hazpanue onbita | Xoa paboThl VYpauenus peakuuii | Habmonenus BriBOoBI
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JlaGopaTopHas padora Ne5
Tema: Albaeruabl

Leab: DKCHIepUMEHTAIBHBIM ITyTEM IOJTBEPAUTh XMMHUSCKHUE CBOMCTBA aJIbJICTHIOB.

OO0opynoBaHMe: MITATUB C JIAMKOICPKATEISIMY, IITATUB C IPOOUPKAMHK, TPOOKA ¢ Ta300TBOIHOM
TPYOKOH, CIIUPTOBKA, MPEJAMETHOE CTEKJIO.

PeakTuBbI: hOopManTuH, aMMHAYHBIN PacTBOP OKCHA cepedpa, THIAPOKCHI HATPHS, Cyab(daTa Me-
au (1), bykcuHCEpHHCTas KUCIIOTA.

2. IloAroToBKA K BHINOJHEHUIO PA0OTHI

1. IMonyuyuTe y nperiogaBareiss COOPHHK MPAKTHYECKUX paboT, 000pYyI0BAaHUE H PECAKTUBEI.

2. O3HAaKOMBTECH C 33JaHMSIMH U MTOPSIKOM BBITOJTHEHUS PabOTHI

3. TloaroroBbTe pabouee MECTO /ISl BHITTOJIHEHUS PAaOOTHI

3. KpaTkue TeopeTnyeckue cBeIeHHUSA

AJIbIeTHABI — OPTaHUYECKUE BEIICCTBA, MOJICKYJIbI KOTOPBIX COJEPIKAT KApOOHUIBHYIO TPYIITY

>C=0, coemHeHHyI0 C aTOMOM BOJOPOJA M YIJIEBOJAOPOAHBIM pagukanoM. O0mas GpopMyia BemecTs
romojoruyeckoro psaa anbaerugoB CnHanO

KeToHbl — OpraHuueckue BeIECTBAa, B MOJIEKYJIAaX KOTOPbIX KapOOHMJIbHAs TpyIIa CBA3aHA C
JBYMsI YIJIEBOAOPOAHBIMU paaukanaMu. OOmas (opmyna BElIECTB T'OMOJIOTMYECKOTO psjia KETOHOB
CnH2nO

Hanuuue anbaeruiHoil rpynmel B MOJIEKYJIE OIIPEEISET XapaKTepHbIE CBOMCTBA alIbJETU/IOB.

1. Peakuuu BOCCTAHOBJICHHS

[TpucoeanHeHne BOIOPOAA K MOJIEKYJaM ajibJAETUA0B MPOUCXOAUT IO JIBOMHON CBsSI3U B KapOo-
HUJIBHOU TpymIe: H

R ("ﬁ’:f() FH, > R—C—O0H

“~H 2 !
H

[TpoayKTOM THAPUPOBAHUS aJbJCTHIOB SBJISIOTCS MEPBUYHBIC CIHPTHI, KETOHOB - BTOPHYHBIC
CIIUPTHI.

2. Peaxkuuu oxkucieHus

AJ'II)I[CFI/II[BI OKHCIIAKOTCA JAXKE KI/ICJ'IOI)OI[OM Bo3)1yxa U TaKUMHAU CJ'Ia6I>IMI/I OKHUCIHUTCIIMU, KaK aM-
MHUAYHBIH PacTBOp OKcHIa cepedpa. B ympoieHHOM BHIE 3TOT MPOIECC MOXKHO BBIPA3UTh YpaBHEHHEM

peakuun: 5
o) -
R—C~ +Ag,0 — R—C  +2Ag
~H h ~OH
Hanpumep:
O -0

“

Z
CH,—C’ ¢ Ag,0 — CH,—C F 2Ag
R ¢ & * "SoH

YEKCYCH Bl anbaeru YKCYCHafA KHUCJ0Ta
aTaHaJlb dTaHOBadA KHCJIOTa
3ananne
. O3HaKkoMbTeCh ¢ 000PYJOBAHUEM U PEAKTHBAMHU
. IlpoBenuTe OMBITH M HAOTIOJCHNS 3aHECUTE B TAOJIUILY
. Cnenaiite BBIBOABI
IHopsiaiok BhINIOJIHEHHS PA0OTHI
Peakunu oxucjieHus (Ka4eCTBEHHbIE PeaKMU)
|. Peaxkyus «cepebpanozo 3epkanay
1. B npoGupky, copepxamyto 1 ma popmanuna (BogHbli pacTBOp (GopMaibaeruia), npuodaBbTe
HECKOJIBKO Kareiah aMMHAvyHOTO PacTBOpa OKCHAA cepedpa.
2. IlpoOupky crierka HarpeiTe Ha CIUPTOBKE (CYyXOM IOpPIOYEM).
3. HaOuromaiiTe 3a mporieccoMm
1. Bzaumooeiicmeue c zuopoxcuoom meou (11) (peakuyus «meonozo 3epkanar)
1. Monyuute ruapoxcua menu (I1) ciuBaHueM pacTBOPOB MMIPOKCHIA HATPHS M CyibhaTa MeIu

G wWwnNDEF B~

(m.
2. IpueliTe K TOTYYSHHOMY OCaJIKy pacTBOp (GOopMabIeTHIa.
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Tema
Ienn

BriBoabl

NENNOURRNPOWN R

. Harpeiite cmech.

1. Peakyun na anvoezuowl ¢ hyxcuncepuucmoil Kuciomou

Onucanue xoza paboThl
BrinosiHeHue sxkcnepuMenTa
Odopmienue paboTh
OTBeTHI HA KOHTPOJILHBIE BOITPOCHI

. KoHTpO/ILHBIEC BONPOCHI
. Kakue coenrHeHus: Ha3bIBAIOTCS allbAETUIaMU, KETOHAMU?
. KakoBa o0miast popmMyina npenenbHbIX aabAeTU/I0B U KeTOHOB? MOHO JIM Ha3BaTh MpOIaHalb

. Hanetite B mpoOupky 1 mut pactBopa popmanbaeruaa

. Ilpuneiite OecBETHBIN PacTBOP PYKCUHCEPHUCTOMN KUCIOTHI.
. HaGmronatiTe 3a nmporeccom
. Conepxanue oT4yera

U anieToH roMmojoramu? M3omepamu? OQHUM U TEM K€ BEIIECTBOM?

3. Kak OKUCIAOTCS aJIbIeruIbl?

Ogopmnenue pabomol

Hazpanue onsiTa

Xon paboThl

YpaBHeHHs peakuuii

Habmronenus

BriBoab!
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JladopaTopHas padora Ne6
Tema: CBoiicTBa KapOOHOBBIX KHCJIOT

esb: DKcriepuMeHTaNbHBIM ITyTEM MOATBEPAUTH XUMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

ObopyaoBaHue: MTATUB C JATKOJEPKATEISIMH, IITATHB C IPOOUPKaMH, TPOOKa € Ta300TBOIHOM
TpyOKOH, 2 IpoOKHU € JIIMHHBIMU TPYOKaMHU-XOJIOJMIIBHUKAMU, HA0OP VIS ONBITOB C IEKTPHUUECKUM TO-
KOM, CIIUPTOBKA, XUMUYECKHE CTaKaHbl, KOJ0a ¢ ropsueit BOAou

PeakTHBBI: cepHas KHUCIOTa, OPOLIOK MarHus, TpaHyiibl LIMHKA, pacTBOP T'MIPOKCHA HATpus,
¢/¢, 3THIIOBBIN CIUPT, YKCYCHAst, OyTaHOBAs!, OJICMHOBAsE KUCIOTHI, OpOMHast BOAA.

2. [loaroToBKa K BHINOJHEHHIO Pa0OTHI

1. TlonyuuTe y npenoaaBarens COOPHUK MPAKTUYECKUX PaboOT, 000pyIOBaHNE U PEAKTHBHI.

2. O3HaKOMBTECH C 33JJaHUEM M ITOPSAJKOM BBINOIHEHUS pabOThI

3. IMoarotoBeTe pabodee MECTO ISl BBIOJIHEHHS paOOThHI

3. KpaTkue TeopeTnuyecKue cBeJeHUs

KapGoHoBbIe KMCJI0TBI - OPraHUYECKUE BEILIECTBA, MOJIEKYJIbl KOTOPBIX COJEPKaT OAHY MJIU He-
CKOJIBKO (DYHKIIMOHAIBHBIX KapOokcwibHBIX rpymm - COOH coennHeHHBIX C Re.

OO61ue cBOMCTBA, XapaKTepHbIE ISl Klacca KUCIOT (KaK OpraHMYecKUX, TaK U HEOPraHUYECKHX),
00yCJIOBJIEHbI HAJMYUEM B MOJIEKYJAaX THAPOKCHIBHOW IPYIIIBI, CoAepkKalleil CUIIbHO MOJSPHYIO CBS3b
MEX/1y aTOMaMU BOIOPOJia M KUCIOpoJa. DTH CBOWCTBA BaM XOpOILIO U3BECTHBL. PaccMoTpuM ux elie pas
Ha NpUMepe pacTBOPUMBIX B BOJE OPraHMYECKUX KUCIIOT.

1. Jucconmanms c 0Opa3oBaHUEM KaTUOHOB BOJIOPO/AA U AaHUOHOB KUCJIOTHOI'O OCTaTKa!

CH3COOH <==>CH3COO™ + H*

KapGoHoBbIe KnCJI0THI — c1adble 3J1eKTPOJINTHI

2. B3auMopeiicTBHe ¢ MeTaJJIAMH, CTOALIMMHU B 3JIEKTPOXUMHUYECKOM PsAy HAPSKEHUH 10 BO-
I0poAa:

nR-COOH + Me < --- >(R-COO)n Me + n/2 Hzt

[Tpu B3aMMOJEHCTBUM METAJIJIOB C PACTBOPOM YKCYCHOM KHCIIOTBI 00pa3yeTcsi BOAOPOJ U COJHU
YKCYCHOM KUCHO0Thl. CONM YKCYCHOM KHMCIIOThI Ha3bIBAIOTCA all€TaTaMH.

3. B3aumojeiicTBHe ¢ T'HIAPOKCHAAMHM MeTAJUIOB C OOpa30BaHMEM COJIM WM BOABI (peakius
HelTpanu3anum):

R-COOH + NaOH-> R-COONa + H20

4. B3aumopeiicTBHe KapOOHOBBIX KHCJIOT CO CIUPTAMM C 00pa30BaHUEM CIIOXKHBIX 3(PUPOB -
YK€ M3BECTHAs BaM peakuusi drepupurkanum (ogHa U3 HanboJiee BaXKHBIX PEaKUUi, XapaKTepHBIX AJIs
KapOOHOBBIX KUCIIOT).

Tax BBIMISAUT ypaBHEHUE PEAKIIMM dTEPUPUKAINN YKCYCHONW KMCIIOTHI C 3TUIOBBIM CIIUPTOM:

CH3COOH + C2Hs0OH = H20 + CH3COOC2Hs

4. 3apanue

1. O3HakoMbTECH C 00OPYJIOBAaHHEM U PEAKTHBAMU

2. [IpoBenuTe ONBITHI M HAOJFOICHUS 3aHECUTE B TAOJHILY

3. Cnenaiite BHIBOJIBI

5. [lopsinok BHINOJIHEHUS PadOTHI

|. Bzaumooeiicmeue ykcycHoil Kuciomeol ¢ Memaniamu
. B nBe mpobupku HaneiTe mo 1M1 pacTBOpa YKCYCHOW KHCIIOTHI.
. B mepByto npoOupKy BCHIITbTE HEMHOTO MarHusl.
3. Bo BTOpYIO - HECKOJIBKO TpaHy IMHKA
1. B3aumooeiicmeue ykcycnoii Kucjiomsl ¢ 0OCHO8AHUAMU
1. Bueiite B mpobupkyl-1,5mMi1 pacTBopa rHAPOKCUAA HATPHUSL.
. Jlob6aBbTE HECKOJIBKO Kamenb pacTBopa (heHoIpTaTCHH.
3. JlobGaBbTe MO KaIUIAM YKCYCHOUM KUCIIOTHI JI0 TTOJTHOTO 00CCIIBEUNBAHUS.
I11. B3aumooeiicmeue ykcycHoil Kuciomsl co cnupmamu (peaxyus smepuguxayuu)

. B mpobupky Hanelite 2mMJ1 pacTBOpa YKCYCHOM KHUCIOTHI.
2. BreiiTe 2MI1 3THIIOBOTO CIIHpTA.

N -

N

[EN
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4. Tlpobupky 3aKkpoiiTe MpoOKOW ¢ IJUHHOM CTEKISHHON TpyOKoi-xomoauasHUKOM. CMech

. OcropoxHo no6aBbte 0,5MI1 KOHII. CEPHOM KUCITOTHI.

OCTOPOKHO HarpenTe

5

SN

WNPENNOUAWNE O

. XKunkocts u3 mpoOUpPKH BBUICHTE B cTakaHbl ¢ BogoH. [loHroxaiire.
. Conep:xanue oTyera

Tema

Lenn

Onucanue xoza paboThl

BrinonHenue skcnepuMeHTa

Odopmnenne paboThI

OTBeTHl HA KOHTPOJIbHBIE BOIIPOCHI

BriBoabl.

. KoHTpO/ILHBIE BOIPOCHI

. Kakue BEUICCTBA HA3bIBAKOT Kap6OHOBI>IMI/I KHACJIOTaMu?

. Kakyto ¢pyHKIMOHaNBEHYIO TPYIIY HAa3bIBAIOT KAPOOKCHIBHOM?

. Kakue cBoiicTBa YKCYCHOﬁ KHCJIOTBI CXOJHBI CO CBOMCTBaMH MHUHCPAJIbHBIX KHUCIOT?

. Kakue BemectBa 00pa3yrorcs Mpu B3aUMOJEHCTBUM YKCYCHOM KHUCIOTHI co criupramu? Hamnu-
LIUTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKLIUM.

5. Kakoe BemiecTBo 00pa3yercst Mpu KaTaTAITHYECKOM THIAPUPOBAHUH JBOMHOMN YIIIEPOI-yTIIepOIHOM CBs-
3U 0JIEMHOBOX KHCIIOTHI? HanmumuTe ypaBHEHUE peakuu

Ogopmaenue pabomol

Ha3Banue omnbiTa Xona paboTsI YpaBHEeHUs peakiun HaoOmonenuns

BriBoabI
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IpakTHyeckas padora Ne3
Tema: HomeHki1aTypa 1 n30MepHsi CIUPTOB, AJIbJETHA0B, KADOOHOBBIX KHCJIOT

Hean: CucreMaTu3upoBaTh U 3aKPENUTh 3HAHUS O HOMEHKJIATYPE U U30MEPUU CIIHPTOB, ajlbIETUI0B, Kap-
OOHOBBIX KHCIIOT.

2. IToaroToBKa K BBHINOJHEHHIO PadOThI

1. Ionyunre y npenogaBarens COOPHUK MPAKTHYECKUX PadOT.

2. O3HaKOMBTECH C 3aJaHUSIMH U TIOPSIKOM BBIOTHEHUS paOOTHI

3. IloxroroBbTe TETpa M K 3aIUCH

3. KpaTkue TeopeTuueckue cBeieHHs

CoupTsl - OpraHMYecKHe BEIIECTBa, MOJIEKYJIBI KOTOPHIX COAEPKAaT OJHY MM HECKOJBKO (PYHKIHUOHAIIb-
HBIX crupToBbIX rpynm (-OH), coeAnHEHHBIX ¢ yIIIeBOJOPOAHBIM Re

AJIbIeTUAbl — OPIraHUYECKUE BEIECTBA, MOJIEKYJIbl KOTOPBIX COAEPKAT (PYHKIMOHAIBHYIO TPYIILy aTOMOB
— COH coeauneHHyo ¢ yriieBogopoAHbIM Re.

Kap0oHoBble KHCI0THI - OPraHUYECKUE BELIECTBA, MOJIEKYJIBI KOTOPBIX COJEPKAT OJHY MM HECKOJIBKO
(hyHKIIOHANBHBIX KapOokcmbHbIX Tpynt — COOH coennHeHHBIX € Re.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKUX COeIMHEeHUit

Teopus ctpoenust A. M. ByTtiepoBa aana oCHOBY aJis KiIacCU(UKAIMU U HOMECHKJIATYPhl OPraHUYEeCKHX
COCAMHEHHH 10 CTPYKTYPHBIM 3JIEMEHTaM U IO PACIIONIOKEHHIO aTOMOB yIJiepoza B MoJieKyJje. B Hacrosmee Bpe-
M3 HanOosee ynorpediisieMo sBIsieTCs HOMEHKIIATypa, pa3paboTaHHas MexayHapOoIHbIM COI030M TEOPETHIECKOM
u npukiagHoi xumuu (IUPAC), koropas HazbiBaeTcst HoMeHkiaaTypoit MFOITAK. Ilpasuna UIOITAK pexomenny-
10T 11t 00pa3oBaHMs Ha3BaHUI HECKOJIBKO MPHHILMIIOB, OJMH U3 HUX - MPUHLUN 3aMmenieHus. Ha ocHoBe 3Toro
pa3paboTaHa 3aMeCTUTEIbHASI HOMEHKIIATypa, KOTOpas sBiseTcs HanboJiee yHUBEPCAIbHOM.

1. B ocHOBe Ha3BaHUS COEIMHECHUH JISKUT POJIOHAYAIBHAS CTPYKTYpa (TJaBHAs LETb allMKINIEeCKOW MoJIe-
KYJIbI, KapOOIMKIIMUECKasi MM TeTePOLUKINYecKas crucreMa). Ha3BaHue pomoHa4ambHON CTPYKTYPBI COCTaBISIET
OCHOBY Ha3BaHUsl, KOPEHb CJIOBA.

2. XapakTepucTUYEeCKHe TPYIIBI M 3aMECTUTENHN (CTPYKTYPHBIE 3JIEMEHTHI) 0003HAYAIOTCs MpeduKcamMu U
cybdukcamu.

XapaKkTepuUCTHYECKHE TPYMIbl MOAPA3JCISIOTCS O cTapHMHCTBY. [lopsSIoK cTaplIMHCTBA OCHOBHBIX
rpyII:

—-COOH > -COH > >C=0 > -0OH > —NH:

BBISIBISIIOT CTaplIylo XapaKTepHCTHUECKYIO TPYIIY, KOTOpyr 0003HaudaloT B cydukce. Bee ocTanbHble
3aMECTHUTEJIM Ha3bIBAIOT B NpedHKce B a(hpaBUTHOM MOPSIIKE.

3. B Ha3BaHue BKIIFO4AOT 0003HAUYCHNE IBOWHON U TPOWHOM CBS3H, KOTOPOE UMIET Cpasy MocCie KOPHS.

4. ATOMBI polOHaYaNbHOM CTPYKTYpHl HyMepyloT. HyMepannio HaYMHAIOT ¢ TOro KOHIIA YTJIEPOJHOH Iie-
M, K KOTOPOM OJIM>KE pacroioskeHa CTapIlas XapakTepucTH4ecKas rpyma:

T'omonozu — opraHuuecKue BEIIeCTBa CXOAHBIE TI0 COCTABY, CTPOSHHUIO U CBOMCTBAM

H30mepus - 3T0 CBOIICTBO OPraHUYECKUX MOJIEKYJI CYIIIECTBOBATh B BHJI€ M30MEPOB.

H30mepbi - 3TO BeliecTBa, UMEIOIINE OJMHAKOBBII COCTaB, HO PAa3IMYHOE CTPOEHHE, a TIOATOMY M Pa3JInd-
HBIE CBOICTBA.

HN3omepus u ee BUIBI

Paznuyarot 11Ba BUJa U30OMEPUH: CHPYKMYPHYIO U NpOCmpancmeenuyto (cmepeouzomepuio). CTPyKTYpHBIE
HM30MEpBl OTIMYAIOTCA APYT OT Apyra MOPSIKOM CBSI3M aTOMOB B MOJIEKYJIE, CTEPEOHM30MEPHI - PACIIONOKEHUEM
aTOMOB B IIPOCTPAHCTBE IPH OJIMHAKOBOM IOPSIIKE CBSI3eH MEXIY HUMHU.

Brigensior cnenyroniue pasHOBUAHOCTH CTPYKTYPHON HM30MEpPHH: M30MEPHUIO YIIIEPOJHOTO CKelleTa, M30-
MEPHIO MOJIOKEHHUS, U30OMEPHIO PA3TMYHBIX KJIACCOB OPIaHUUECKUX COSTUHECHHN (MENHCKIACCOBYIO UBOMEPUIO).

CTpykTypHast usoMepust

H3omepus yriiepoaHoro ckejera oOycioBi€Ha PA3IMYHBIM MOPSAIKOM CBSI3HM MEXKAY aTOMaMH YIJIepoaa,
00pasyromuMy CKEJIeT MOJIEKYJIBL.

H3omepusi mosio:keHusi 00yCIOBIEHA Pa3IMYHBIM MOJIOKEHUEM KPaTHOM CBS3M, 3aMECTHTEINS, (PYHKIHO-
HAJILHOW TPYIIIBI IPA OJTAHAKOBOM YTJIEPOJHOM CKEJIETEe MOJIEKYJIbL:

M3omepust pa3nnYHBIX KJIACCOB OPraHUYECKHX COENMHEHHH (MesKKJIaccoBas HM30Mepusi) oOyciIoBIeHa
Pa3NUYHBIM MOJIOKEHUEM U COUYETAaHMEM aTOMOB B MOJIEKYJIaX BEIECTB, UMEIOLUINX OAMHAKOBYIO MOJIEKYJISIPHYIO
(dhopMyIty, HO IPUHAIUIEKALINX PAa3HBIM KJIACCaAM.

IIpocTpancrBenHas n3omepus

I'eomeTpuueckasi n3oMepHs xapakTepHa JiJIsl COSIMHEHUH, COIePKAIINX JIBOMHBIC CBS3U, U IUKINIECKUX
coeauHeHni. Tak Kak cBOOOJHOE BpalleHHE aTOMOB BOKPYT JBOMHOM CBSI3M WJIM B IIUKJIE HEBO3MOXKHO, 3aMECTH-
TEJIM MOTYT PacIoJIaraThCst IMOO MO OJIHY CTOPOHY TUIOCKOCTH JIBOMHOM CBSI3M WM IUKIIA (HUCTIONOXKEHHE), JINOO
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10 pasHble CTOPOHBI (mpancnonoxenue). O003HAYCHUS YuUC- U MPAHC- OOBIYHO OTHOCAT K Mape OMHAKOBBIX 3a-
MECTUTENEH.
_CH, CH;. _H
H H g~ U\CH,
wlieepracs siiohd it
4. 3apanue
1. BHuMaTensHO MPOYNTANTE YCIOBUS 33 aHAN
2. BreimonmHuTe 3a1aHUS
3. OTBeTHI 3aMUIIUTE B TAOJIUILY
5. ITopsiaok BLINMOJTHEHHUSI PA0OTHI
3aganue 1. CocraBbTe CTPYKTYypHBIE (POPMYJIBI BEIIECTB COOTBETCTBYIOLIMX MOJIEKYISIPHOH (opmyre
CsH120 u HazoBure ux. TONBKO JHM CHOMPTaM MOXKET COOTBETCTBOBATh 3Ta (opmyina? CocTaBbTe CTPYKTYPHBIC
(hopmyiel 1BYX BemecTs, nMeromux Gopmyrry CsHi2O 1 HE OTHOCSIIHUXCS K CIIUPTAM.
3ananue 2. HazoBute BelecTBa, CTPYKTYpHBIE (OPMYIIBI KOTOPBIX TPUBEIICHBI HAXKE:
CH,
OH 8) CH;,—CH—CH—CH,—OH  r) _\_ CH,—CH,—OH
a) CH, (1' CH « (U

‘ ) CH;—CH—CH—CH,

. 6) CH;—CH—CH—CH S
! '
3 OH OH

CH

|
OH C,H,
3aganue 3. MOXHO JIM CYMTATh TOMOJIOTOM [IIUIEpUHA YeThipexaTtoMHubli ciupT 3putput CH,OH — CHOH
— CHOH - CH2OH? [laiiTe 060CHOBaHHBIH OTBET

3ananue 4. HazoBuTe BemiecTBa M0 UX CTPYKTYPHBIM (hopMyiam:
OH HQ CH,
a) _~CH,4 6) p— B) \
1

OH C,H, CH,

5 3

3ananue 5. HazoBuTe BelecTBa, CTPYKTYpHBIC (DOPMYJIBI KOTOPBIX CICAYIOIIHE:

0 0

7 0
H 6) Br—CHz—CHZ—C\H

a) CH,—CH —CH~C/ 7
5 i - 8) CH,=~CH—CH,—C__
CH, H

3ananue 6. 13 yncna BemiecTs, GopMyIIbl KOTOPHIX IIPUBEIEHBI HUKE, OTIPEICITHTE:
a) romosiorw; 0) n3omepsl. Jlaiite Ha3BaHUS.

0 O |, CH, L0
a) CH, CH, OHG)CHy; CH, ¢Z BJCH, CH, CH, & ©) >(:n CH,OH XK)CHy —C¢  3)CHs- CHpCH» CH, - OH
“H “OH  CHy ] “H
/() H//() CH;
I) CHy—CH—CH, ¢ 1) CHy—CH;—CH,- CZ o
| OH H M) CHs—CH-—CZ
CH, \ “OH

CH;

3ananue 7. Bo3amoxHa U yuc- © mparc- nome-
pHsl HeTIpeIeNIbHBIX KUCIOT. PaccMoTpuTe Ha pUMepe OJIEMHOBON KHUCIIOTHI, H300pa3uTe CTPOSHUE MOJIEKYT ATHUX
HM30MEPOB.

6. Conep:xanue oT4eTa

1. Tema

2. Lenb

3. BemmonHuTh 3a1aHUSA

4. OTBeTUTH HA KOHTPOJIHHBIC BOIIPOCHI

7. KoHTpoabHBIE BONPOCHI

1. Yro Takoe romosioru?

2. llponomxute npeanoxenue. zomepus 310 ....

3. Urto Takoe u3omepsI?

4. YeM oTiIMYaeTCS CTPYKTYpHAsi HU30MEPHsSI OT T€OMETPUUECKOH?
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JlabopaTopnasi pabora Ne7
Tema: CHTE3 3TUI0BOI0 3(prpa YKCYCHOM KM CJIOThI
Hesn: HayunThcst CHHTE3UPOBATh STHIIOBBIN 3()UpP YKCYCHON KUCIOTHI
O0opynoBanue: npoOupKoepKaTeb, IITATUB C IPOOUPKAMH, CIUPTOBKA.
PeakTuBBI: KOHII. YKCYCHAsl KMCJIOTA, STHWJIOBBIA CIUPT, KOHII. CEpHAasi KUCJIOTA, BOAA.
2. [loaroToBKa K BHINOJHEHHIO Pa0OTHI
1.Tlomyunre y npenojaBareist COOPHUK JT1a0OPATOPHBIX U MPAKTHUECKUX PadboT, 000pyI0BaHNE U

PCAKTUBEI.

2.0O3HaKOMBTECH C 33JJaHUEM U TOPSAKOM BBIITOJTHEHUS PAOOTHI

3.IloaroroBeTe pabouee MECTO AJIS BBIIIOJHEHUS PabOTHI

3. KpaTkue TeopeTnyecKue cBeleHUs

[Tpon3BoiHbIE KAPOOHOBBIX KHCIIOT, B KOTOPBIX aTOM BO0PO/ia KapOOKCUIILHON IPYIIIbI 3aMeIleH

Ha YIJI€BOJOPOIHBIN paJiiKall, Ha3bIBAIOT CLOMHCHBIMU IPUpamu.

[Ipu B3anMoaeicTBUH KapOOHOBBIX KHUCJIOT CO CIIUPTaMu (peakius dTepruduKanum) oopa-

3YIOTCS CLOJCHbIE IPUPDL:

0] 0]
1 I
Ri— C+ HO-R, <==>R;- C +H,0
\ \
OH ORZ
KHCIIOTa CIupT obmas GpopMyia CIOXKHBIX 3GUPOB

DOta peakius oopatuma. Takum 06pa3zom, peakius CIOXHBIX 3PUPOB C BOJOH - THAPOIU3

CJIOHOTO 3¢upa - oOpaTHast peakIuu dTePUPUKALTIH.

TICHHUA.

4, 3apanue

1. O3nHakombTech € IOPSAIKOM BBIIIOJIHEHUS PAa0OTHI, 000PYJOBAaHUEM U PEAKTUBAMU

[IpoBeauTe OMBITHI U 3aTIOJTHUTE TAOIUILY

CrnenaiiTe BBIBOJIBI

. [lopsiiok BbINOJIHEHUS Pa0OThI

B cyxyro npoOupky Hanelte 1-2MJ1 KOHII. YKCYCHON KHUCIIOTHI.

[ o6aBbTe CTOIBKO K€ ATAHOJIA.

Jo6aBwTe 0,5MJ1 KOHII. CEPHOMN KUCIIOTHI.

CMech 3TUX BEIECTB NEpEeMEIIaiTe U B TeUCHHUE 4-5 MUH OCTOPOXKHO HarpeBaiite, HE MOBOMS A0 KU-

BONPROTWN

ConepxumMoe MpoOUPKH OXJIAANTE, U BBUICHTE B APYTYIO IPOOUPKY C BOJOH.
. Conepskanue oTuera

Tema

Lens

Brinonnenue s3xciepuMeHTa

OdopmieHne paboThI

OTBeThI Ha KOHTPOJIBHBIE BOTIPOCHI

. KoHTpO/ILHBIE BONPOCHI

. Kaxue mponsBoHbie KapOOHOBBIX KUCIOT HAa3bIBAIOT CIOKHBIMH drpamu?
. Ilo xkakuM TIpuU3HAKaM MOXHO CYAWTH, YTO 00pa30BaJICS CIOKHBIHN 3up?
Ogopmnenue pabomol

NENORMWODNDE OO

Xon paboThl YpaBHEHUs peakiuil Hab6monenus BriBojbl
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IIpakTuyeckasi pa6ora Ned
Tema: OnpeneneHue MoJIeKYJIAPHOH (GOpMYJIbI 0 MPOAYKTAM CrOPAHUS
Heab: Hayunutbest pemaTh 3a1a4i Ha HAXO0XKJIEHUE MOJIEKYJISIPHBIX (POPMYIIBI YIIIEBOJOPO/IA 10
MPOJYKTaM CTOpaHUS
2. [lloaroToBKa K BHINOJHEHHIO Pa0OTHI
1. TlomyuyuTe y pernoaaBaressi COOPHUK MPAKTHUECKUX padoT.
2. O3HAaKOMBTECH C 33JaHHUSIMH U MOPAIKOM BBINOIHEHUS PabOThI
3. IloaroToBbTe TETPAIM K 3aMKUCH
3. KpaTkue Teopernueckue cBegeHHs

B ycinoBMsiX 3a0a4 pacCMaTpMBaeMOIo THINA yKa3aHa MAacca CXKHraeMo-
ro BEUeCTBa, ero OTHOCHTEIBHAS MNTOTHOCTH MO BOAOPOIY HIIH MO BO3AYXY
M naHHBLIE O MPOAYKTAaX cropaHus (Macca, oObeM HITH KOTMYECTBO BELUECT-
Ba). JI1a peuieHMs 3ana4d MOXHO MCMNOoIb30BaTh CACAYIOLLMIA alropuTMm:

1. INo OTHOCHTEABHON MJIOTHOCTH BLIUMCANTE MOJASIPHYIO MACCY BELUE-

CcTBa.
2. PaccumMrarh KOJIMYECTBO BellleciBa okcuaa yrniepona(lV) m aromos
yranepoaa:
- _ m(CO,) . Y s
v(CO,) M(CO,)° v(C) = v(CO,).

3. BLiNMCAMTH KONHYECTBO BELIECTBA BOALI M AaTOMOB BOoAaOpoOaa:

m(H2O) L

v(H,0O) = M(H,0) "

v(H) = 2v(H,0).

4. HaitTH Macchl yIjlepoia M BoAOPpOAa B NPOAYKTAX TOPeHMs, 3 Cleao-
BaTEJIbHO, B MCXOOAHOM BeilleCTBe:

m(C) = vw(C) - M(C); m(H) = v(H) - M(H).

5. OnpenejivTb CYMMY MACC YIJIEPOAA M BOXOPOIA.
EciM OHa paBHAa MACCe BELIECTBA, TO 3TO BELUECTRBO — YIJICBOAOPO/.

ANTOPUTM pelIeHus 3a/1a9u
1-11 oman: HaxoxneHue npocreniell GopMysbl BEIECTBA BKIIIOYAET CIEAYIOIINE ONIepaLliu:
1. ompenenuTh KOMMYECTBEHHBIN COCTaB BEIIECTBA, TO €CTh HAMTHU Maccy M KOJIMYECTBO BEILIECTBA KaXK-
TIOTO 3JIEMEHTA, COZIeprKalleecs B ONMPEAEICHHON MOPINH BEIECTBa;
2. omnpeAenauTbh MpocTelllee OTHOIECHHE KOJIMYECTB JIEMEHTOB, TO €CTh HAUTH MPOCTENIINE HH/IEKCHI,
3. COCTaBUTbH MPOCTEHINYIO (OPMYITy BEIIECTBA M BEIYUCIHUTE €€ MOJCKYIAPHYI0 Maccy (Mupocreiimas);
2-1i 5man’ HaXOX/IeHUEe UCTUHHON (POpMYIIBIL:
1. ompenenuTh UCTHHHYIO MOJEKYIAPHYIO MacCy (Mucrumnas) U3 JIOMOIHUTENBHBIX YCIOBHIHA;
2. Haiitn ko3 dunmeHT KpatHOCTU (Mucr/Mupocr.) U COCTABUTH UCTUHHYIO (POPMYITy BEIECTBA.
3. B ycrmoBum 3amaum MOTYT OTCYTCTBOBaTh JaHHBIE Mr (ee MOXXHO pacCYMTaTh 1O OTHOCHUTEIHHOMN
IUIOTHOCTH T'a30B U IPYTUM JaHHBIM).

Cnoco0bI pemienus 3aga4
3agaua 1. [Ipu cropanuu 8,6 T 6eCKHCIOPOTHOTO YIIIEBO0pO1a 00pa3oBaiock 26,4 T okcua yr-
aepona (IV) u 12,6 r Boxsl. [InoTHOCTE yrieBomoposa 1Mo Bo3ayxy paBHa 2,966. Ompenenute MoOJeKy-
TApHYIO GOPMYITy YIIIEBOIOPOIA
ITocnenoBaTenbHOCTh NEHCTBUN IIpuMep BBINOJIHEHUS IEHCTBUN
1.IIpounTaiiTe TEKCT 3a/1a4H. [Ipu cropanwu 8,6 r GECKHCIOPOHOTO YTIEBOJIO-
pona obpazoBasiock 26,4 r okcuaa yriepoaa (1V)
n 12,6 v Boxpl. [11O0THOCTE yriIeBO0pO/Ia TTO BO3-
nyxy paBHa 2,966. Ormpenenure MOJIEKYISPHYIO
dhopmyny yrieBomoposa.
2.3anummre ycrnoBue U Tpebosa- | 2.JaHo:
HUE 3ama4n ¢ momoiipio obme- | m (CO2) =264

MPUHSITHIX 0003HAYCHHIA. m(H20) =126
m(BemiecTtBa) = 8,6 T
Diosn. = 2,966
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CxHy =7
3.3anumuTe ypaBHeHHE peakiuu | 3.Pemenue:
CxHy + 02 =CO2 + H20

4. Boruuciuts Mossipasie Maccel | Mr(CO2) = Ar(C) + 2Ar(0)=12+2 - 16 =44
BCIIICCTB M(COz2) = 44 r/moinb

Mr(H20) = 2Ar(H) + Ar(0)=2-1+16=18
M(H.0) = 18 r/mop

5. Omnpenenum, ckoibko Tpamm | 44 v CO2 comepxut 12 1 C

yraepoaa coaepxkurcs B 26,4 1 | 26,41 CO2 conepxur X1 C

YTJIEKUCIIOTO Ta3a 442 2642 12 -264
22 xo AT T ag  ~EC
6. Omnpenenum, ckoiabko rpamm | 18 r H2O comepxut 2 r H
Bojiopona coxepxkurcs B 12,6 v | 12,6 r H20 conepxut Y r H
BOJIBI 182 12,62 12,6 -2
—= ;Y = =14
22 Yo 18 c
7. HaxoguMm KOJIMYECTBO BEIlle- 7,22
v(C) = >— = 0,6 monb
CTBa yIJIepoJia ¥ BOJOPO/Ia
MOJb
1,42
V(H) = —— = L4 mom
MOJb
8. CocTaBJisieM IpOITOPIIHIO X:¥Y=06:14

9. UzbaBnsgemca or necarnyHoil | X:Y =6:14
npodu, ymMHOkMB Ha 10
10. 3amucares mnpeanonaraemyio | CeHuig
dbopmyny BemecTra
11. Paccuutats Mossipayio Maccy | Mr(CeHus) = 6Ar(C) + 14Ar(H) =6 - 12+ 14 -1 =
IPEIoIaraeMoro BeuiecTa 86

M(CsH14) = 86 r/moinb

12. Paccuurath MossipHyto Maccy | M(BemectBa) = Dagosn - 29 = 2,966 - 29 = 86
BEIIECTBA I10 IUIOTHOCTH BO3/lyXa | I/MOJIb

13. CpaBHUTH MTOTy4YEHHBIE pe- M(Berecta) = M(CsH14)

3YJIbTATHI 86 r/mMonb = 86 r/moITh

14. 3anucatp oTBET Ortsert: ¢opmyna BeniectBa CeHig
4. 3ananue

1. BHUMaTeNnbHO MPOYUTANTE YCIOBUS 3a/1a4

2. Pemure 3agaun

3. Pemenue 3anummure B TETpaab

5. Ilopsinok BHINOJIHEHHS PadOThI

Bapuanr 1.

3amaua 1.

[Tpu cxxuraHuK OPraHUYECKOTO COSAMHEHUsT Maccol 4,2r moimy4yuiu okcup yriepoaa (1V) maccoi
13,2r u Bomy mMaccoit 5,4r. OTHOCHTENBHAS TIOTHOCTh ATOTO COSIUHEHHS MO BO3ayxy 2,9. BriBemute
MOJIEKYJISIPHYIO (POPMYITy OPraHUYECKOTO COSTMHEHUS.

3amaua 2.

[Tpu cropaHuM OpraHUYecKOro BelecTBa KonndecTBoM 4,2 Monb oOpazoBanuck 8,4 mons CO2 u
12,6 Motk BobI. OTHOCHTEBHAS TUIOTHOCTH 3TOTO COSIMHEHUS 10 BoIopoay 23. BeiBenuTe MOJICKYIISIp-
HYI0 (OpMYITy STOTO BEIIEeCTBA.

Bapuanr 2.

3agaua 1.
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[Tpu cxxuranum 6e3 octarka 4,3r yrieBogopoaa monyuwid 13,2r okcuna yriepoaa (1V). OtHocu-
TeJIbHAs TUIOTHOCTH YIIIEBOJOPO/a IO BOAOPoAY paBHa 43. BriBeanuTe MONEKYIIpHYIO (POPMYITY OpraHu-
YECKOT'O COCTMHEHMSL.

3agaua 2.

[Ipu cropaHun OopraHUYecKOro BeniecTBa KoimmdecTBoM BemiectBa 0,03M0I1b 00pa3oBainch OKCH]L
yriepoza (V) u Boxa konmuuectBoM Betectsa 0,15mMob kaxaoe. OTHOCHTENbHAS IJIOTHOCTh MTAPOB 3TO-
'O BEIECTBa 0 BoAopoay paBHa 51. Onpenenute MOJIEKYISIPHYIO (OpMyITy STOTO BEIlIecTBa.

. Conep:xanue oTyera

. Tema

. Lens

. Pemenne 3amaa

. OTBeTbhI Ha KOHTPOJIbHBIE BOIIPOCHI

. KouTpoJibHbIE BONPOCHI

3anuIInuTe AITOPUTM PEIICHU 3a7a4 JaHHOTO TUIIA

~NPkhOWODNEFEO

Kputepuu ouenku.

[IpaBunbsHOE pemenue 1 3amaun oneHuBaeTcs B 3 0amna

JIByx 3ama4d — B 4 Garuia

Penrenue nByx 3a1a4 v OTBET Ha KOHTPOJIbHBIC BOIIPOCHI — B 5 0aJlIoB
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JladopaTopHas padora Ne8
Tema: Yruesoabl

Heab: DxcneprMeHTalIbHBIM IIyTEM MOJITBEPAUTh XMMUUECKHE CBOICTBA YTIIEBOOB.

OO0opynoBaHme: IMITATUB C JIAMKOJIEPKATEISIMH, ITATUB C MPOOUpPKAMHU, BOJsHAsT OaHs, CTakaH,
MPOKJIJIKa OTHE3alIUTHAS, CIUPTOBKA, MPOOHPKOIEpKATEb.

PeakTHBBI: pacCTBOP IITFOKO3BI, PACTBOP caxapo3bl, aMMHUAYHBIH pacTBOp okcuaa cepedpa (1), pac-
TBOP THAPOKCHIA HATpHs, pacTBop cyiabdara meau (1), pactBop caxaposbl, pa3d. cepHas KUCIIOTa, CIIUP-
TOBOU pacTBOp 110/1a; BOJIA, JIAKMYC, Kpaxmall (Kieucrep).

2. [loaroToBKa K BHINOJHEHHIO Pa0OTHI

1. TlonyuuTe y pernogaBarensi COOPHHUK MPAKTHYECKUX padoT, 000pYIOBAHUE U PEAKTUBHI.

2. O3HAaKOMBTEChH C C 33/IaHUEM U TIOPSAKOM BBITIOJIHEHUS pabOThI

3. IMoarotoBeTe pabodee MECTO ISl BBIOJIHEHHS paOOThHI

3. KpaTkue TeopeTnueckue cBegeHHs

Yeneeooamu (caxapugamu) Ha3bIBAIOT OPraHUYECKUE COCAMHEHUS, UMEIOIINE CXOAHOE CTPOCHUE
U CBOMCTBA, COCTaB KOTOPBIX MOXKeT ObITh BhipaxkeH (hopmyiaoii Cn(H20)m (n, m > 3).

YriaeBoabl — OpraHMYECKUe BEIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOST U3 aTOMOB YIJIEpOJAa, BOJO-
poJlla M KUCIOpOJa, MPUYEM BOJOPOJ U KHCIOPOJ HAXOIATCSA B HUX, KaK MPABUJIO, B TAKOM K€ COOTHO-
IICHUH, KaK U B MOJIEKYJie BOIbI (2:1).

Peakuum riioko3pl KAk MHOT0aTOMHOIO CIIMPTA

['moko3a MaeT KauyeCcTBEHHYIO PEAKIMI0 MHOTOATOMHBIX CHUPTOB (BCIIOMHUTE TJIMIIEPUH) - CO
CBeXenoydeHHbIM ruapokcuoM meau (1), o6pasys spko-cunwuii pactBop coenunenus meau (11).

Peakuuu riiroko3bl Kak ajblernjaa

1. Oxkucienue anbaeruHoi rpynnsl. [710K03a Kak ajabAeruj criocoOHa OKUCIATHCS B COOTBET-
CTBYIOINYIO (TJTFOKOHOBYIO) KHCIIOTY | JIJaBaTh KAYECTBCHHBIC PEAKIIHH aJIbJICTHIOB:

Peakuus «cepeOpsHOTo 3epKana:

20

///,O t V
CH,0H—(CHOH),—C____+Ag,0 — CH,0H—(CHOM),—C_ '+ 2Agl
: g e

I'IIOKOHOBAA KMCJI0Ta

Peaxnus CO  CBEXEIOIYyYECH-

HbIM Cu(OH)2 npu HarpeBaHuu:

0 0

7 t 4 |
CHEOH*(CHOH)ﬁC<H + 20u(0H), —  CH,OH—(CHOH)—C(___+Cu0l + B0

2. Kpaxmau. XapakTepHOW peakiuen kpaxmana SBISEeTCs ero B3auMoieiicTBue ¢ omom. Ecim k
OXJIX/IEHHOMY KpaxMajJbHOMY KilelicTepy J00aBUTh pacTBOp HOJa, TO MOSBISAETCA CHHEE OKpalllMBaHHE.
[Ipn HarpeBaHuM KielcTepa OHO HMCUE€3aeT, a MPU OXJIAXKIECHUU MOSIBISIETCS BHOBb. DTHM CBOMCTBOM
IIOJIB3YIOTCSA NP ONPEACIEHUN Kpaxmaila B MMIIEBBIX MPOAyKTax. Tak, HanpuMep, eciiu Karuio Hoja 1no-
MECTHUTh Ha cpe3 KapTodess UK JOMTUK Oesoro xjaeda, To MOSIBISIETCS CHHEE OKpaIlIMBaHHE.

4. 3ananme

1. O3nakoMbTECh C 000PY/IOBAHUEM U PEAKTHBAMU

2. IlpoBenuTe OMBITH M HAOMIOJCHUS 3aHECUTE B TAOJIUILY

3. Cnenaiite BBIBOIBI
5. ITopsA10K BbINOJTHEHHS PadOThI
|. leiicmeue ammuaunozo pacmeopa okcuoa cepedpa na 2110K03y

", 1. B npoGupky npuiieiite 1-2 M pacTBOpa IIIFOKO3BI.
l‘ 2. JloGaBwTe 1-2 MJI aMMHAYHOTO pacTBOpa OKCHJIa cepedpa
e 3. Harpeiite npoOupKy Ha KUIIALIEH BOASHON OaHe.

L 1. Jeiicmeue zuopokcuoa meou (1) na znrokosy
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. B mpobupky npuneiite 0,5 Mt pacTBopa rimroKo3sI

. JloGaBbTE HECKOIBKO Kamelb pacTBOpa METHOTO KyIopoca.

. [puneitre 1 M menoun

. Jloneiite ernie HEMHOTO TITFOKO3BI M B30OITAlTE

5. HarpeiiTe Ha miuamMeHH TOpeiKd MPOOUPKY, YKPENHUB €€ HAKJIOHHO TakK, YTOObl HarpeBajiach

A WDN B

TOJIBKO BEPXHsISl 4aCcTh pacTBopa (puc.).

6. [IpexparuTe HarpeBaHue, Kak TOJIbKO HAYHETCS U3MEHEHHE 1IBETA.
I11. Joka3aTejbCTBO HATHYNS THAPOKCHWIBHBIX TPYNI B caxapo3e
1. Haneiite B mpoOupKy 1M1 pacTBOpa caxapossbl

2. Jlo0aBbTE HECKOJIBKO Karelb pacTBopa cyiabdara meau (I1)

3. Homneiite 1M pacTBOpa MIEIOYHM M XOPOIIO B30OJITANTE

V. /leiicmeue iiooa na kpaxman

1. Haneiite B mpoOupky 2-3 MJI OXJIOKICHHOTO KJIecTepa

2. JlobGaBbTEe HECKOJBKO Kamesb CIMPTOBOTO PacTBOpa Hoa.

3. Harpeiite cmech B npobupke. Kakne n3ameHneHust HaOI01at0TCs?
4. OxyaguTe B CTaKaHe C XOJIOAHON BOAOMH

5. Iocne oxaxkaeHus ONATh HarpenTe

6. Conep:xaHue oT4yera

1. Tema

2. Lenb

3. Onmucanue xoaa paboThI

4. BpInosHEHUE SKCIIEPUMEHTA

5. Odopmienue paboThI

6. OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI

7. BriBOOEL.

7. KOHTpOJIbHBIE BOMPOCHI

1. C noMompio Kakux peakiuii MOKHO JI0Ka3aTh HAJIMYHE B TIIFOKO3€ ajbJCTHAHON M THIIPOK-

CWJIbHBIX Ipynn?

2. TloueMy caxapo3a He J1aeT peaKIfIo «CepeOpsTHOro 3epKaa?

3. C moMoIIpI0 KakoTo peareHTa MOYKHO Pa3IM4YUTh BOJHBIE PACTBOPHI TIIFOKO3BI M caxaposbl? K
4. Kakue n3MeHeHus1 HaOIr01al0TCs pH 100aBIeHUH Hoa K Kpaxmaiy?

5. [loueMy nMpoucXoaUT U3MEHEHHE 1IBETA CMECH H0/1a C KpaxMaJIoM MpU HarpeBaHUU?

Ogopmnenue pabomol

Haspanwue onbita | Xoa paboThl VYpasHenus peakuuit | HabmogeHus BriBoab!
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IIpakTuyeckasi padora Ne5
Tema: Yriesoasl

Hean: CucreMaTu3upoBaTh U 3aKpENUTh 3HAHUSA O CTPOEHUM KJIacCU(UKALMK YIIIEBOIOB U yMe-
HUS pelaTh 3a7auu.

2. [lloaroToBKa K BHINOJHEHHIO Pa0OTHI

1. TlonyuuTe y npenoaaBarens COOPHUK MPAKTUYECKUX PadoT.

2. O3HaKOMBTECH C 33JJaHUSAMU U MOPSAJKOM BBIIOJIHEHUS pabOThI

3. IloaroToBbTe TETPAIM K 3aMKUCH

3. KpaTkue TeopeTnuyeckue cBeJeHUs

Yeneeooamu (caxapunamu) Ha3bIBAIOT OPraHUYECKHE COSAMHEHUS, UMEIOIIUE CXOAHOE CTPOCHUE
U CBOMCTBA, COCTAB KOTOPBIX MOXET OBbITh BhIpakeH Gopmynoir Cn(H20)m (N, m > 3).

Knaccuduxanus yriaesoaon. Knaccudukarnus npoBoaurcs mo 00JIbIIOMY YHCITY IpU3HakoB. Ha
pHC. NpHUBEIeHa cXeMa KjJacCu(UKALUHU yriIeBOIOB IO YUCIY OCTATKOB MOHOCaXapHJI0B B MOJIEKYJIE, 110
YHCIly YIJIEPOJHBIX aTOMOB B MOHOCAXapue U MpUpoje KapOOHWIBHOM IpylIIbl B HEM, IO OTHOLLIEHUIO K

OKUCJIUTCIISIM.

i i

Monocaxapuibt I Osnurocaxapubl | | [lonucaxapmlul

| Anb103bl H KeTosbl I

l l
! ]

I Terposbl || [MenTo3wl || I'exco3bl I | buosel llTpMO]bIMT.H.J

I |
i i

rBoccraHammuamumc J | HeBoccranasnusaiolue |

Puc. Knaccudukanus yriesoos

Yrnesoap!

Monocaxapu/ibl

He ruapoausyiorcs.
I'moxosa C.H, O, (Bunorpagusiii caxap):
=
CH,~CH-CH-CH-CH-C{
OH OH OH OH OH
KPHUCTAJJINYECKOe BEIeCTBO;
pacTBOPAETCSA B BOJE;
UMeeT CJIaJAKMI BKYC;
obpasyercs B npouecce (porocuHTe3a;
COJIEPIKUTCA BO BCEeX OpraHax 3eJIeHbIX pacTeHHuil, Hu30-
Mep — (ppykro3a (PpyKTOBBII caxap):
OH OH OH OH O OH

v Y'Y ¥ ¥
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XHUMHUYECKHE CBOMCTBA J

I'1r0K03a KAk aJbaeruj
> peaxKnus BOCCTAHOBJICHMSA:

> pearKuHus OKHCJIEHUS:

0
Vi
CH,~(CHOH),~C{_ + H, — CH,~(CHOH),~GH,
H

OH OH OH
copbut

40 NH,
CH,~(CHOH),~C_ _ +Ag,0 —>
OH H

NH, //o
— CH,-(CHOH),-C_____+2Agl
oH OH

MIIOKOHOBasA KHCJIOTa

0
t
gnz—(cnon),-cf " 2Cu(OH), -

I'i10K03a KAk MHOrOQTOMHBIH CIMPT
> ¢ Cu(OH), 6es t — ApKoO-CHMHMII pacTBOD.

Cneuuduueckue cBoicraa
> I0JIHOE OKMCJeHHue:

C,H,,0, + 60, - 6CO, + 6H,0+2,87 - 10° k/[s/mou5

> CIIMPTOBOE 6po>l<e}me:

C,H,,0, ™" 2C,H,0H + 2C0,T
» MOJIOYHOKHCJI0€ GDO)KQHHE:

C4H,,0; — 2CH,~CH~-COOH
OH

MOJIOYHasa KucJjora

> MacJIAHOKMCII0e 6po>xerme:

C,H,,0, - C,H.COOH + 2CO, + 2H,

OH
t ,/O
- (I:Hz_(CHOH)"-C\o + Cu,0 ! + 2H,0
H
OH MOPKOBHBII I{BeT
Jlucaxapuast

O0pasyloT npH r'UApOJn3e JBe MOJEKYJIbl MOHOCAXaPHAOB.
» Caxaposa:

> T'uaposus:

Cl2H220Il

H30Mepbl — MaJIbTO3a, JIAKTO3a

Cl'.!H220Il + H20 =3 C6H1206+ CGHIZOG

rJI0K03a (pykTO3a

Caxaposa + Cu(OH), — apko-cuHee oKpaluBanue

Iloaucaxapuast

BricokoMoOsIeKyIAipHbIE COEAMHEHUs, NPU IIOJHOM I'HAPOJIH3e

00pasyioT MOJIEKYJIbl MOHOCAXapH/OB:

(C,H,,0,),

677105

V-V VY

Kpaxmau

KOJIMYECTBO M30MEePOB — HECKOJIbKO TBICAY;
MOJIEKYJIbl OBIBAIOT JMHEHHBIMHU ¥ Pa3BeTBJIEHHBIMHM;
Oesiblii aMOP(HEBIHI IIOPOIIOK;

HEe pacTBOpPSeTCA B XOJOAHON BOJe, B ropsadeil obp
KJeicrep;

IoJBepraeTcsa rujpoauay:

H,0
(C,H,,0,), = pacrBopuMblii Kpaxmana —

- (C¢H,,0;), — % C,.H,,0,, = nCH,,0,

AGKCTPHHBI MaJIbTO3a TIIOKO3a

Py BO3AEMCTBMM iHoZa Ha KpaxmaJ obpasyercs Belll
CHHEro IBeTa.

eanono3a

KOJINYECTBO M30MEPOB — [0 MHJIJIMOHA;

MOJIEKYJIBI HMEIOT TOJIKO JIMHEHHYIO CTPYKTYPY;

6eJ10e BOJIOKHHMCTOE BEIeCTBO;

He PacTBOPAETCA HHU B BOJE, HU B OPraHMYECKHX PACTBOPH-
TeJAX;

> IIOABEPraeTcs MAPOJIH3Y:

W W

(C;H,,0,), + nH,0 - nCH, 0,
> peakuus ropeHus:
(C,H,,0,), + 6n0, - 6nCO, + 5nH,0

> npu HarpeBaHuM 6e3 AOCTyIa BO3AyXa pasjiaraercs Ha jpe-
BECHBIII Yrojb M JIeTyuyHe OpraHuvyeckKue BelecTsa (Mera-
HOJI, YKCYCHYIO KMCJIOTY M AD.);

> peakuus sTepupUKaIMuM:

[C4H,0,(0H),], + 3rHNO, — [C4H,0,(ONO,),],
TPHHUTPAT 1EJIITI0N03bI
(MUPOKCHINH)

+3nH,0

[C,H,0,(0H),], + 3nCH,COOH — [C,H,0,(0COCH,),], + 3nH,0

TPpHALETAT UEJJII0JIO3bI
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4

NFPORM~WNEFEOI

. Jamanmue

1. ITo cTpoeHuIo TITI0K03a SABISIETCS aTbJACTHAOCIUPTOM. JJOKaXKHUTE ITO 3aMMKHCaB CTPYKTYPHYIO
(hopMyIly IIHOKO3HI.

2. CocTaBUTh ypaBHEHHS PEAKIHi, XapaKTePU3YIOINX XUMUYECKHE CBOWCTBA TITIOKO3bI:

a) KaK aJibJIeTH/Ia;

0) KaK MHOTOATOMHOT'O CITUPTA.

3. CocTaBuTh ypaBHEHHsI peakLUil IO CXeMe:

okcup yriepoaa(IV) — kpaxman — Iroko3a — 3TaHOJI — 3THIIALIETAT.

4. CocTaBUTh ypaBHEHUS PEAKIIHii, XapaKTePU3YIOIINX CBOMCTBA LIEUIIOJIO3BL.

5. Kak pacno3Harp BelecTBa: 3TaHOJ, TIUIEPUH, YKCYCHBIH albJIeTHl, YKCYCHYIO KUCIIOTY U
rioko3y? HamucaTh COOTBETCTBYIONINE YPAaBHEHHSI pEaKLIUM.

6. KakoBa MaccoBas 1o caxapa B pactBope nosrydeHHoro u3 50 r. 10% pactBopa, eciiv BbIma-
PUTH pacTBOP 110 45T.

. Conepxanue oT4yera

. Tema

. ens

. BemonnuTts 3aganus

. OTBeTUTH Ha KOHTPOJIHHBIC BOTIPOCHI

. KoHTpOJILHBIE BOIPOCHI

. Kakue pyHKIIMOHAIBHBIC TPYIIIBI COIEPKAT MOHOCAXAPUTBI?

. B 4em cxo/1cTBO U pa3inuurne XUMHUYECKUX CBOUCTB:

a) IIIOKO3bI U TNIMLEPUHA;

0) rroK036I U (hopmabaeruaa’?

3. UTo Takoe OJIUTO- ¥ IMOJTHCAXAPUTBI?

4. HazoBuTe BUbI AMCAXaPHUJIOB.

5. CpaBHUTE KpaxMa U LEJUII0JI03Y I10:

a) COCTaBYy;

0) cTpoeHMUIO;

B) (M3UYECKUM CBONCTBAM;
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IIpakTuyeckasi padora Ne6
Tema: I'eneTH4eckas CBA3b MEKAY KJIACCAMHU OPraHUYECKUX COeIMHEHU

Henp: HayduTecs OCyIIECTBIATE C MOMOIIBIO YPABHEHUM peakUUi XMMHUYECKUE B3aUMOIPEBpa-
LIEHUSI MEXKIY KJlacCaMHM OPraHUYEeCKUX COEIMHEHUN

2. [lloaroToBKa K BHINOJHEHHIO Pa0OTHI

1. Tlomyuute y mpenogaBaressi COOPHHK MPAKTHUYECKUX padoT.

2. O3HaKOMbBTECH C 3aJlaHUSIMU U TOPSIIKOM BBIIIOJIHEHUS paObOThI

3. ToxaroroBeTe TeTpamy K 3amKCH

3. KpaTkue TeopeTnuyecKue cBeJeHUs

MarepuanbHblii MUpP, B KOTOPOM MBI )KMBEM M KPOXOTHOW YaCTHMYKOM KOTOPOT'O MBI SIBIISIEMCH,
€IMH U B TO e BpeMsi OECKOHEYHO pa3HooOpa3eH. ENMHCTBO M MHOrooOpasue XMMHUYECKUX BEIIECTB
3TOro Mupa Hauboisiee SIPKO IPOSBISAETCS B 2eHemuU4ecKol C653U BEILECTB, KOTOpas OTpPakaeTcs B Tak
Ha3bIBAEMBIX ceHemuueckux psoax. Beinenum Hanbosiee XapakTepHble IPU3HAKU TaKUX PSIJIOB:

1. Bce BemecTtBa 3TOTO psiia JIOJMKHBI OBITH OOpa30BaHBl OJHUM XHMHUYECKHM DJIEMEHTOM.
Hanpumep, psiz, 3arucaHHbli ¢ TOMOIIBIO CIEAYIOIIUX (GopMyII:

Br. > HBr - NaBr - NaNOs
HeJIb3sl CYMTATh M€HETUYECKUM, TaK KaK B IOCJIEAHEM 3BEHE 3JEMEHT OpOM OTCYTCTBYET, XOTS peakius
i nepexonaa ot NaBr k NaNO3 nierko ocyuiectsuma:
NaBr + AgNO3 = AgBr|.. + NaNO3

OTOT psig MOT OBl CUMTATHCSI TEHETHUECKUM DPSJIOM 3JeMEHTa Opoma, eciu Obl ero 3aBepIIiIH,
HaIpuMep, Tak:

Br, > HBr - NaBr - AgBr

2. BemiectBa, 00pa3oBaHHBIC OJTHUM U TEM K€ JIEMEHTOM, JIOJKHBI IPUHA/IEKATh K Pa3InYHbIM
KJIaccaM, TO €CTh OTPaXxaTh pa3Hble POPMBI €r0 CYIIECTBOBAHUS.

3. BemiectBa, o0pa3ytomiye reHeTHYeCKUi psii OJHOTO 3JIE€MEHTA, JIOJKHBI ObITh CBSI3aHbI B3au-
MornpeBpaieHusaMu. [1o aTomy npusHaKy MOKHO pa3jinyaTh nOJIHblE U HENoiible TEHETUUECKUE PSIIIbI.

Hanpumep, npuBeeHHBbIN BbIlIe TeHETHUECKUH psaa Opoma OyAeT HeNoJHbIM, HE3aBEPIICHHBIM.
A BOT CJIEIYIOIIHM PSIA;

Br, 2 HBr - NaBr - AgBr - Br;
y>K€ MOKHO paccMaTpuBaTh KakK MOJHbIN: OH HAUMHAJICS MPOCTHIM BEIIECTBOM OPOMOM U UM € 3aKOH-
YHJICS.

O06001mas ckazaHHOE BBIIIE, MOXKHO JIaTh CIEAYIOIIEe ONpeieNieHne TeHETUIECKOTO psija:

2EHEeMUYeCKUM HA3bIBAIOM PO 6euecms - npeocmasumeinei pasubix Kiacco, AGIAIWUXCA CO-
EOUHEHUAMU 0OHO20 XUMUUECKO20 INEeMEHMA, CEA3AHHBIX 63AUMONPESPAWEHUIMU U OMPAACATOUUX 00Uy~
HOCMb NPOUCXOHCOEHUS IUX 8EUeCME UU UX 2EHE3UC.

I'enemuueckas cea3wp - oHATHE OOJee 0OIIee, YEM T€HETUYECKUH P, KOTOPBIH SBIISETCS MyCTh
U SIPKUM, HO YaCTHBIM IPOSIBJICHUEM 3TOM CBS3M, KOTOpasl pealn3yeTcs MpHU JTI0ObIX B3aUMHBIX IpEeBpa-
IIEHUSIX BEIIECTB.

B opranunueckoil XuMum cienyeTr pasnudarh Oosiee oOliee MOHATHE - «eHeThdeckas cBs3b» U
0ojiee 4acTHOE MOHATHE - «T€HETUYeCKUui psa». Eciu OCHOBY réHeTHYecKOoro psijia B HEOPraHWYeCKOM
XMMHU COCTaBJISIIOT BEIECTBA, 0OPa30BaHHBIE OJHUM XMMHUYECKHM 3JIEMEHTOM, TO OCHOBY T'€HETHUYECKO-
ro psga B OpraHMYECKON XMUMHH (XUMHUH YIJIEPOJHBIX COEJIMHEHUIN) COCTaBJISIOT BELIECTBA C OJIMHAKO-
BBIM UYHCJIOM aTOMOB YIJIepoJia B MoJIeKyle. PaccMOTpuM reHeTu4ecKuil psiJi OpraHnYeCKUX BEIECTB, B
KOTOPBIN BKIFOYUM HAUOOJIBIIEE YHCIIO KJIACCOB COCTUHECHHUI:
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npejaejibHblie OAHOATOMHLIE ‘[-l“p”\“\p-
& 1 .

o CITUPTHI s
A
' 5 »l'Anun:l - 3
v il
“ 3 ‘ 9 v 10 8 s
CaJIONeHOAJIKAHBI ¢ > aJIKeHBl ¢ > AJKWUHBI > aJIbJeruibl XJIOPaTaH - > JTeH > 3THH > ITAHAID
" 0 of v 4 N =4
1 4 %
| Tan &
) ara” {
3 &«
aJIKaHbI
11 v
XJopo3aMelleHHbIe < npeaejabHbIE XJIoparTaHosas <€ aTaHoBas
\..Iil(’)xrl(lrll)‘ll' OJIHOOCHOBHBIE KHeJoTa 1_\'[;(-_\'(~n;|”)
KHCJIOThI KapbOHOBLIE KHCI0TA
KHCJIOTHI

Kaxnoi mudpe Hang CTpeaKoil COOTBETCTBYET OMpPENEICHHOE ypaBHEHHE peakiuu (ypaBHEHUE
oOpaTHO# peakiuu 0003HaUYeHO IUGPOI CO ITPUXOM):

1.C,H. + Cl, — »(‘_,lly('l + HCI 10. C,H, < — M‘(“I!‘ ll_‘
OH H.SO ‘
2.C,H.Cl + H,0 > C,H.OH + HCI 2'. C,H.OH + HCI < > C,H.Cl + H,0
3. C,H.OH + [0] — CH,CHO + H,0 3'. CH,CHO + H, —— 20, ¢, H,OH
: " > O ) - 2A0) {, KATAJIM3ATOD )
{. CH,CHO + Ag,0 CH,COOH + 2Ag 5. C,H, + H, + » C,H,
o 2 > C,H, + H, 6'. C,H OH S o H, + H0
6. C,H, + H,0 < —— C,H;0H 7. C,H, + 2H, 2 C,H
T(H (J_mnn:,‘ HH“»("H’ :” ()(,HI . ”(1 N (.,”'(“
UIN3aTOD . . p, [, KaT IH3aTop .
8.C,H,+H,0— > CH,CHO 10. C,H, + H, < > C,H,
P _,t
9. C,H.Cl ———> C,H, + HCI 11. CH,COOH + Cl, "> CH,Cl—COOH
4, 3apanue
1. BxumarenbHO NpoUYUTaNTE YCIOBUS 3aJaHUM
2. BeimonHute 3a1aHus
3. OTBeTHI 3aNUIIUTE B TETPAb
5. [lopsiiok BHINOJHEHUsT PadOThI

3ananue. 3anuIINTe YPaBHEHUS PEAKINM, HIUTIOCTPUPYIOIINX CIIEIYIOIINE TPEBPALLICHUS

Bapuanr 1

CHs - CoHsOH - CH3COH -> CH3COOH -> CH3COONa
Bapuanr 2
CH3-CH2-OH - CH3-CH2-COH - CH3COOH -> (CH3COO).Ca -> CHsCOOH
Bapuanr 3

CoHsOH -> CH3COH - CH3COOH -> CH3COONa -» CH3COOH
Bapuanr 3
C5H14€ C3H3 -> C3H6 -> C3H4

6. Conep:xaHue oT4yera
1. Tema
2. Lenn
3. BrImomHUTE 3a7aHKS B TETpaan
4. OTBETHUTH Ha KOHTPOJIBHBIE BOITPOCHI
7. KoHTpOJ/IbHBIE BONIPOCHI
1. Yro Takoe reHeTHUeCKuit psia?
2. Uem oTnnyaeTcs MOHATHE TeHETUYeCKast CBA3b OT MOHATHS TeHeTHYeCKuil psia?
3. B ueM paznuune Mexay MOJHBIM U HETIOJIHBIM T€HETHYECKUM PSIIOM?
4. Onpenenute, OTHOCATCS JIM MPEBPAIIECHUS B BalllUX BAPHMAHTaX K TEHETHUECKUM CBA3SIM.
5. Ompenenure, K KAKAM T€HETUIECKUM PsIJIaM OTHOCSITCSI ITPEBPAIIEHHS B BalllX BapUaHTaX.
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JlaGoparopunas padora Ne9
Tema: PacnosHaBaHMe IJIaCTMAacC U BOJIOKOH

Hennb: HayunThcs SKCIEpPUMEHTAIBHO PACIIO3HABATH IIACTMACCHI U BOJIOKHA.

OOopynoBanue: NpoOHpPKOAEpKaTeNlb, MPOOUPKHU, IITATHB, THUrEeJIbHBIE LIUMIbI, (papdhopoBas
Yallka, CTCKISIHHbIC NTAJIOUYKH, CIIUPTOBKA.

PeakTuBBI: alleTOH, cepHAas KUCIIOTA, LIEI0Yb.

IlnacTMacebl: NOIMATUIEH, MOIMBUHUIXJIOPU (KOXK3aMEHUTEIb), MOJIMCTUPON (pyUKa, pacuec-
Ka, IMHEHKa, MEHOIUIACT), TOJIMMETHIMETaKpuiat (Opr. CTEKIO0), (heHOIIacT (PO3ETKH)

BosokHa: 1mepeTh, XJ10n4aTo0yMaXkHasi TKaHb, HIEJK, KallpoH, alleTaTHOE BOJIOKHO, JIaBCaH.

2. IloaroroBKa K BBINOJHEHHIO PA0OTHI

1. Tlonyuute y npenoaasarens COOPHUK MIPAKTUYECKUX PabOT, 000pyI0OBaHUE U PEAKTHUBBHI.

2. O3HaKOMBTECH C C 3aJJaHHEM H MOPSIKOM BBIOIHEHUS pabOThHI

3. IoaroroBeTe pabodee MECTO ISl BBITOTHEHHS PAaOOTHI

3. KpaTrkue TeopeTnuyeckue cBeJeHHs

ILracTMaccenl - 3TO MaTepualibl, H3TOTABIMBACMbIC HA OCHOBE MOJUMEPOB, CIIOCOOHBIE MPHOOpe-
TaTh NIPU HarpEeBaHUHU 33JaHHYI0 (POPMY U COXPAHATH €€ MOCIIE OXJIAKICHHS.

[Tonmumepsl nerkue, obnanaroT OOJIBIION MEXaHMYECKOM HPOYHOCTBIO, BBICOKOM XMMHUYECKOM
CTOMKOCTBIO, UMEIOT XOPOILINE TEIIOU3O0ALUOHHBIE U 3JIEKTPOU3O0JIALMOHHbIE cBOMCTBA. OHM IIPOU3BO-
ISITCA U3 JOCTYIHOTO CHIPBS (IIPOIYKTOB ra30- U HEPTEXUMHUYECKOTO, YIIe- U JIECOXUMUYECKOTO MPOU3-
BOJICTB) U JIETKO IepepabaThIBAalOTCS B pa3HoOOpaszHble u3nenus. [loaTomy Takue miaactMacchl Kak,
HarnpuMep, MOJUATUICH, NOJUBHHUIXJIOPHI, HOIUCTUPOI, (eHoIpopMaTbAerHIHbIe, IIMPOKO MpHUMe-
HSIOTCS B Pa3IMYHBIX OTPACISIX MPOMBIIUICHHOCTH, CEIbCKOTO X034HCTBA, B MEIULIUHE, KYJIbTYpE, ObITY.

BosiokHa - 3T0 BeIpabaThIBaeMble U3 MPUPOIHBIX WIH CHHTETHYECKHX MTOJUMEPOB JJIMHHbBIE THO-
KM€ HUTH, U3 KOTOPBIX M3rOTABIMBAETCS NpsKa U IPyrue TEKCTUIIbHBIEC U3Aenusi. BonokHa noxpasnens-
I0TCS HA TIPUPOJIHBIE U XUMUYECKUE.

IIpupoonvie unu namypanvhvie 6010KHA - 3TO MaTE€PUaAIbl PACTUTEIBHOIO WM KUBOTHOTO IPOUC-
xoxaeHus. K HUM OTHOCSITCSI XOpOILIO U3BECTHBIE BaM XJIOMOK, JIEH, IIEPCTh, LIEIK.

Xumuyeckue 6010KHA TONYYAIOT MyTeM XMMHUYECKON MepepabOTKU MPUPOIHBIX MM CUHTETHYE-
CKUX MOJIUMEpPOB. M3 NpupOIHBIX MOJIMMEPOB, MPEXK]IE BCErO IEIIIH0I03bI, HU3rOTAaBIMBAIOT UCKYCCTBEH-
HbI€ BOJIOKHA, HAaIlpUMEpP BUCKO3HOE, aleTaTtHoe. Jlpyras IMPOKO pacHpOCTpaHEHHas IpyIIa XUMUYe-
CKHX BOJIOKOH CHHTETHYECKHE BOJIOKHA, KOTOpbIE BbIpaOaThIBAIOT U3 CHUHTETHYECKHX MoinMepos. U3
CUHTETHUYECKUX BOJIOKOH BaM, KOHEUHO, U3BECTHBI KalIPOH, HEWJIOH, JIaBCaH.

[Tpexxe yeM NpUCTYNUTH K BBHITOJHEHUIO PAKTUUECKON pabOThl, 03HAKOMBTECH CO CBOMCTBAMU
rIacTMacc ¥ BoJokoH (Tabmn. 6 u 7, c. 38-43). [locne aToro momyuute 3afaHue OT MPENoIaBaTENs.

4. 3apanue

1. O3nakoMbTECH C 00OPYAOBAaHUEM U PEAKTUBAMHU

2. [IpoBemuTe ONBITHI M HAOJIOICHUS 3aHECUTE B TAOJHILY

3. CnenaiiTe BBIBOJIbI

5. Ilopsinok BBHINOJIHEHUS PadOTHI

B makere HaxonsTcst 00pa3ibl IacTMace ¥ BOJIOKOH o]l Homepamu. Omnpenenure, Kakas IacT-
Macca M KaKoe BOJIOKHO HaXOJUTCS B MaKeTe.

Pacnosnasanue nracmmacc

1. OnumuTe BHENTHUE IPU3HAKK 00pasiia.

2. VccnenyiiTe OTHOLIEHHE K HATPEBAHUIO 1 TOPEHUIO

3. UcnpITaliTe 1elicTBAE HAa HUX PACTBOPHUTEIICH.

Pacnosnasanue 6onoxkon

4. Ilpoectu cxuranue oopasna. [Ipocnenure, ¢ kakoil CKOPOCTHIO IPOUCXOAUT TOPEHUE, HCCIe-
IyiTe 3amax MpoayKTa pa3jokKeHHus, CBOMCTBA OCTAaTKa, KOTOPBIA 00pa3yeTcs mocje CropaHusi.

5. IIpoBephTe neiicTBUE HA BOJIOKHA KUCIIOT, IIeJI0Ue U pacCTBOPUTEIIEH.

6. ConepsxkaHue oT4eTa

1. Tema

2. llens
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NoOkow

Omnucanue xoma paboThI
BelInonHenue 3kcrepuMenTa
Odopmienne paboTs

OTBeTHI HA KOHTPOJIBHBIE BOIPOCHI
BriBoabl.

7. KOHTpOJIbHBIE BOMPOCHI
3a0anus 015 camocmosmenbHblX 6b160008.
1. Kak MOXHO OTJIMYHUTH TOPEHHE MJIACTMACC IO XapaKTepy HarpEeBaHUS U TOPCHHUS?

2. KakoBO OTHOIIEHHUE TIJIACTMACC K PACTBOPUTEIISIM?

3. Ilo kakuM CBOMCTBaM OCTAaTKOB ONPEAEIUIN BOJIOKHA? KakoBO OTHOILIEHHE BOJIOKOH K KUCIIO-
TaM I1eJI0YaM U pacTBOPUTEIIAM?

Ogopmnenue pabomol
Pacnosnasanue nnacmmacc
HazBaHue | popmyna | BHeumrHUWi Bua | OTHOILIEHUE K HATPEBAHUIO, TOPEHUIO Ne
obOpasia
1
2
3
4
B
Pacnosnasanue onoxon
Ha3BaHUE dopmyna COKUTaHUE JEHCTBHE JEHCTBHE Ne
H2SO4 NaOH (10%) obpasia

OB WN -
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IIpakTuyeckasi pabora Ne7/
Haxo:kaeHue 0THOCUTEIBbHON MOJIEKYJISIPHON MaCChI

Henanb: 3akpenuTh yMEHHUS HAXO0XKJICHUS OTHOCUTEILHON MOJICKYJIIPHOM MacChl, OTPeIeICHUS
MacCOBOM JOJTM XUMHUYECKUX JIEMEHTOB B CIIO)KHOM BEIIIECTBE PEIICHUEM 331a4

2. [lloaroToBKa K BHINOJHEHHIO Pa0OTHI

1. TonyuyuTe y mpernogaBarens HHCTPYKIUIO K MMPaKTUIECKOU pabdoTe.

2. O3HAaKOMBTECH C 3aJaHUSMHU U TTOPSIIKOM BBIMIOJTHEHHUST PaOOTHI

3. IloaroToBbTe TETPAIM K 3aMKUCH

3.KpaTkue TeopeTnyeckue cBeaeHHsI

Omunocumenvnas amomnas macca (Ar) XAMHYECKOr0 3JIeMEHTA - 3TO BeJIMYMHA, MIOKA3bI-
BaOIIasi OTHOLIEHHE CPeIHell MacChl aTOMa MPHUPOIHOI M30TONMHOM cMecH djieMeHTa K 1/12 Macesl
aToma yruepoaa °C.

OTHOCuUTENbHAsT aTOMHAs Macca - OJIHa M3 OCHOBHBIX XapaKTEPUCTHK XMMHYECKOTO dSJIEMEHTA

(puc. 1).

Puc. 1. Kaxxaplii XUMUYECKUH DJIEMEHT UMEET CBOIO OTHOCUTEIBHYIO aTOMHYIO Maccy
OTHOCHUTENbHAA aTOMHAs Macca caMOoro JIETKOI0 XMMHYECKOTO dJIEMEHTa BOJOpOaa paBHaA 1. Ilo-
9TOMY OTHOCHUTCJIIBHBIC aTOMHBIC MAaCChbl APYTUX 3JICMCHTOB MOKHO CpaBHUBATLH C OTHOCHUTEIBHOU aTOM-
HOI Maccoit Bogopoaa (puc. 2)

@m‘g .
W |\ D) >

Puc. 1.2. Atom yrieposa B 12 pa3 Tskenee aroMa Bogopoa “H

Ommnocumenvnas monexkynapuas macca (M) paBHa cyMMe OTHOCHTEIbHBIX ATOMHBIX
Macc BCeX aTOMOB, 00pa3yHIINX MOJIEKYJIy BelecTBa.

J1J1s 5TOTO HYKHO CIIOKUTH MacChl BCEX aTOMOB B 3TOI MOJIEKYIIE.

Mr = Ari(x.3) + 4 Ar(H) = 12+4 =16

[Tpumep 1. B monekyne Boasl H20: 2 atoma Bomopoaa u 1 atom kucimopona. AToMHasi Macca BO-
nopona = 1, a kucmopona — 16. I[Toaromy MostekynsipHas Macca Bojabl paBaa 1 + 1 + 16 = 18 aromHBIX
€IMHUII MacCChl, @ MOJISIpHAst Macca BoJbI = 18 r/Moub.

Mr (H20) = 2-Ar(H) + Ar(O) = 2-+1 + 16=18

MaccoByio /10J110 3JIeMeHTa B COeJMHEHHU BBIYHC/ISIIOT KAK OTHOIIEHHE MAacChl IJIEMEHTA,

BXOJSIIEro B COCTAB JAHHOI'0 COeIMHEHHs, K MACCEe BCEro COeUHEHU:

m(37-1a)
o= _— .100%;
m (B-Ba)

3Hasi MOJIEKYJISIPHYIO (hOPMYITy COETMHEHUS, Maccy 3JIeMEHTa, BXOJSIIEro B €ro cOCTaB, BhIUUC-
JISIOT KaK MPOU3BEIEHNE MOJISIPHOM MacChl 2JIEMEHTa Ha YHUCIIO0 AaTOMOB 3TOT'O 3JIEMEHTA B COEUHEHUU.

B sTOM ciyyae MaccoByro J0MIO AJIEMEHTA B COSAMHEHMM PAaCCUUTHIBAIOT KaK OTHOLICHHE 3TOM
BEJIMYUHBI K MOJIIPHON Macce BCEro COSAMHEHUS:
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Ar(an-ta)n
Mr(B-Ba)
rae Ar — OTHOCUTENbHAS aTOMHAsl Macca, N — YUCJIO aTOMOB B MOJIEKYJIE,

Mr — oTHOCHTENbHAS MOJICKYIISIpHAsE Macca (YuciIeHHO paBHa M — MosipHOH Macce)
Crnoco0sbl peuieHust 3aga4

3amaua: Paccumnraiite MaccoByo 1010 31eMeHTOB B okcue cepol (V1) SOa.

w(>-Ta) = -100%,

Hano: o(>-a) = Ar(on-ta) n 1100%, Pewrenue:
SOs Mr(z-Ba) Mr (SO3) =32 + 16 + 3 =80
® (S)=32:80=0,4=40%
o (S)-? ® (0)=16+3:80=0,6 =60%
o (0)-? nposepka: 40% + 60% = 100%
Ortsert: 40%:; 60%.
4, 3apanue
1. BHUMAaTENBHO MPOYHUTANTE YCIOBHS 337124
2. Pemmnre 3amaun
3. Penrenue 3anummTe B TETPaib
5. Ilopsinok BHINOJIHEHHS PadOThI
Pemmte 3agaun.
1. Beiuucnuth OTHOCUTENBHBIE MOJIEKYIIsipHbIe Macchl BemecTB: C3Hs, Cu2S, NH3, MgO
2. PaccunrtaTh MaccoBYyIO J0OJI0 Kaxaoro nementa Cu.S u MgO
3. CKoIbKO MOJICH KUCIOpoia coaepxkutcs B 128r kucimopoaa?
6. Conep:xaHue oT4yera
6. Tema
7. Lens
8. Pemenue 3amau
9. OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI

7. KoHTpOJIbHBIE BONPOCHI

1.Oxapaktepu3yiiTe MOHATHS «OTHOCHUTENIbHAS aTOMHAs Macca XMMHUYECKOTO dJIEMEHTa», «OTHO-
CUTEeJIbHAs MOJIEKYJISIpHAs Macca BellecTBa». Kak pacCUMTBIBAIOT 3TH XapaKTEPUCTUKU?

2. Yem oTIIM9aeTCsl OTHOCUTENbHAS MOJICKYJISIpHAsi Macca BEeIIeCTBa OT MOJIIPHOM Macch? Haiiim-
T€ MOJISIPHYIO Maccy a30THOM KHUCJIOTHI, THAPOKCUIA HATPUs, Cylib(aTa aTFOMUHMSL.

3. He mpoBojs pacuer, ykaxkute, B KakoM u3 okcuioB: FexO3 u Fe3O4 copepikanme xenes3a BhIIIE.
OTBeT noATBepAMTE pacueTaMH.

85



IIpakTuyeckasi pabora Ne8
Tema: PacueTrbl MaccoBO# 10JIM PACTBOPEHHOI0 BelIeCTBA

Heanb: HayuuThes pemaTh 3aaun pacyeTa MacCoOBOM JJOJU pacCTBOPEHHOTO BEILIECTBA B PACTBOPE

2. IToaroroBKa K BHINOJHEHHIO PA0OTHI

1. IlonmyuuTte y npernoaaBaress HHCTPYKIUIO K TPaKTHUECKOH paboTe.

2. O3HaKOMBTECH C 33aJJAHUSAMU U TTOPSIKOM BBITTOJIHEHHS pabOThI

3. [loaroroBbTe TETpaay K 3aITUCH

3.KpaTrkue TeopeTuueckue cBeJeHHs

Konuenrpanusi pactBopa u cnoco0bl ee BbIpaKeHUust

PacTBOpOoM Ha3zvieaemca naxooauiaaca 6 cOCMOAHUU PAGHOBECUA 20MO2EHHAA CUCeEMA he-
PeMenno020 cocmaesa u3 08yx unu 6o.ee eeuwtecms. Bewecmea, cocmasnarowue pacmeop, Ha3vl8amMcs
KOMHOHEHMAamu pacmeopa.

BaxHoil XapaKTEepUCTUKON pacTBOpa SIBJISIETCS KOHILIEHTpalusa. DTOW BEIUYUHOU OMPEACIISIIOTCS
MHOTHE€ CBOMCTBA pacTBOPA.

KonuenTpaumueii BemecTBa (KOMIOHEHTa PacTBOpa) HA3bIBAETCS BEIMUYMHA, U3MEpsieMasl KO-
YEeCTBOM PACTBOPEHHOI'O BEIIECTBA, COJAEPIKAIIEr0ocsl B ONPEJIEICHHON Macce Wik 00beMe pacTBOpa WM
pacTBOPUTEIS.

MaccoByro 10510 W (x) BEIpOKAIOT B IOJISIX €IUHHIIBL, TpotieHTax (%), MpOMUILIE (ThICSYHON YacTh
MPOIICHTA) ¥ B MHJUTMOHHBIX AOJIIX (MIH 1).

MaccoByto J10JI10 pacCUMTHIBAIOT 1O (opMyJiaM:

Wix) = Meom @p). Wix) = Meg/m (p-p) x 100%,

rae m(X) — Macca JaHHOTO KOMIIOHEHTa X (PacTBOPEHHOTO BELIECTBA), KT (T);

m (p-p) — Macca pacTBopa, Kr (T).

[Ipu mpUrOTOBIEHUHN PACTBOPOB MPOLEHTHON KOHIIEHTPAIIMH BEIIECTBO OTBEIIMBAIOT HA TEXHO-
XUMHUYECKHUX BECax, a JKUJIKOCTH OTMEPUBAIOT MEPHBIM IMIMHIpPOM. [IoaTOMy HaBecky BellecTBa pac-
CUUTBIBAIOT ¢ TOYHOCTEIO 70 0,1r, a 00beM 0HOM KUAKOCTH C TOYHOCTBIO 10 1MII.

[Ipexxae yeM MPUCTYNUTh K MPUTOTOBIECHUIO PACTBOPA, HEOOXOIUMO IMPOU3BECTH pacueT, T. €.
paccynTaTh KOJMYECTBO PACTBOPSEMOTO BEIIECTBA U PACTBOPUTEIIS JIJIsl IPUTOTOBIICHHSI OTIPEIEIIEHHOTO
KOJINYECTBA pacTBOPA 3aJaHHON KOHIIEHTPAIUH.

PacueTbl Npu NPUTOTOBJIEHUH PACTBOPOB coJeii

IIpumep 1. Hano npurotoButs 500 r 5% pactBopa HuTpata kanug. 100r takoro pactBopa co-
nepxat St KNOs

1. CocraBsiem npornopuuio:

100 r pactBopa—5 1 KNO3

500r — x KNOs3
2. Haxomgum x KNOs x KNOz= % = 925r

3. PaccuuThiBaeM CKOJIBKO HY>KHO B3siTh BoAblL: 500 - 25 = 475 mi.
Ipumep 2. Hano npuroroButs 500 r 5% pactBopa CaCl; u3 comu CaCl2*6H20.
1. Cnauana npou3BOIUM pacueT sl 0€3BOAHOM COMIH.
100r pactBopa—->5r CaCl:
500r —x CaCl:
500r x 5r

2. Haxognm x CaCl; xCaCl,= ———— = 25r
100 r

3. Haxomum moinspayto maccy: M(CaClz) =111, M(CaCl12*6H,0) = 219.
CrnenosarenbHo, 219 r CaCl,*6H20 conepxar 111 r CaClo.
4. CocraBiseM IpOOPIHIO:
219r caci,*6H,0 — 111 1 cacl,
X CaCl,*6H,0 — 25T CaCl,

219r x 251 _

111r 49,3r

5. HaxoguM X CaCl,*6H,0 X CaCl,*6H,0 =
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6. PaccuuThiBacM CKoIbKO HYKHO B3sTh BoAbl: 500 - 49,3=450,7 r, niu 450,7 mut.

Tak kak BOJy OTMEPHUBAIOT MEPHBIM LUJIUHAPOM, TO NECATHIC NOJIM MUJIUIUTPA B pacyueT He
npuHuMaroT. Cie0BaTesibHO, HY)KHO OTMEPUTH 45 I M1 BOIBI.

IIpumep 3. Ilycts TpeOyercs mpurotoButh 1,5kr 15%-HOTO pacTBOpa XJIOPHCTOTO HATPHUS; MPE/I-
BapUTENIbHO BBIYHUCIIAEM TpeOyeMoe KOJIMYECTBO CoJid. PacueT mpoBOAUTCS COTIACHO MPOIOPIUH:

100 — 15 15- 1500
1500 — =g 225

T. e. eciu B 100r pactBopa comepxkutcs 15t conu (15%), To ckobKO ee moTpedyeTcs st MPUTOTOBICHUS
1500r pactBopa?

Pacuer mokaspIBaeT, 4TO HY)XKHO OTBECHUTH 225 T' COJH, TOTJA BOJBI HYXHO B3sTh 1500 — 225 =
1275 . |

Ecnu xe 3amano monyunth 1,5 1 TOTO k€ pacTBOpa, TO B ATOM CIIy4ae IO CIPABOYHUKY y3HAIOT
€ro MJIOTHOCTh, YMHOXAIOT MOCJIEIHIO HA 33aJJaHHBIA 00BEM U TaKUM 00pa3oM HaXOAsT Maccy TpeOye-
MOro KoJudecTBa pacTBopa. Tak, miotHocTs 15%-Horo pacTBopa xjopuctoro Harpus npu 15°C pasna
1,184 r/cm3. Cnenosarensno, 1500 M cocrapnser

1500 1,184 = 1776 2

100 - 15 _15-1776

1776 — % ¥=-——Tpp 264

CrnenoBarenbHO, KOJMUYECTBO BELLECTBA i NpuroTosiaeHus 1,5 kr u 1,5 11 pactBopa pazinyHo.
4. 3apnanue
1. BHuMaresnbHO MpoYMTAiTe YCIOBUS 3a1a4
2. PemuTe 3amaun
3. Pemienue 3anummure B TeTpab
5. Ilopsinok BHINOJIHEHHS PadOThI
Pemure 3amaun.
3anaua 1. [Ipu BemmapuBanuu 500r 10%-ro pacTtBopa cyibdara JUTHS MOTYIHIN PACTBOP Maccoi
200 r. KakoBa npolieHTHass KOHIIEHTPaLus MOITy4eHHOro pacTBopa? OTBeT: W2(Li,c0Os)= 25%
3amaua 2. Kakne Macchl HUTpaTa Kajausl U BOABI HEOOXOAUMO B3ATh JUIS TIPUTOTOBJICHUS 2KT pac-
TBOpa ¢ MaccoBoil noneir KNO3 pasnoit 0,057 OTtBeT: ME&N0:)=100r; M(H,0)=1900r
. Conepxanue oTyera
. Tema
. ens
. Pemrenue 3anau
. OTBeTUTH Ha KOHTPOJBLHBIE BOITPOCHI
7. KoHTpOJIbHBIE BONIPOCHI
1.Yt0 Takoe pacTBop?
2.YTo Takoe KOHIIEHTpaLus pacTBopa?
3.B dem BrIpaxaroT MaccoByto 10it0? (MaccoByro 1010 Wx) BEIpaKarOT B AOJSX €IUHUIIBI,

nporeHtax (%), npomMusuie (THICSYHON YaCTH MPOIEHTA) U B MIJTHOHHBIX JOJISIX (MJTH 1))

A WONPEFEPO®
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JlaGopaTopHas padora NelO
Tema: ®akTophl, BAUAIINE HA CKOPOCTh XMMHYECKUX peaKku i

Lesan: DKcriepuMEHTAIFHBIM MTyTEM JI0Ka3aTh 3aBUCHMOCTh CKOPOCTH XUMHUYECKUX PEaKIHiA OT
(haKTOPOB BIUSIONINX HA 3TH XUMHUYECKHUE PEAKITUH.

O06opynoBaHue: TAaTHB ¢ TPOOUPKAMH, CITUPTOBKA, IPOOUPKOIEPIKATENb, CITHUKH.

PeakTHBBI: U3BECTHSK B BUJC KPUCTAJIA U TIOPOIIIKA, COJISTHASI KMCIIOTA, CEpHAst KUCIIOTa (pa30. u
KoHil.), okcua meau (1), UHK, ChIpoi U BapeHbIi KapTodeinb, MEPOKCHT BOAOPOA.

2. loaAroToBKA K BBHINOJHEHUIO PA0OTHI

1. TlomyuuTe y npemnogaBarens COOPHUK MPAKTHYECKUX PadOT, 000pyIOBaHHE U PEAKTHBBHI.

2. O3HAaKOMBTECH C 33JaHHEM U TIOPSIKOM BBITTOJIHEHUSI PA0OTHI

3. TloaroroBbTe pabouee MECTO JIJIsl BHITIOJIHEHHS pabOThI

3. KpaTkue TeopeTnyeckue cBeIeHUs

CKropocmb 20MO2EHHOU peakyuu UsMepsaemcs YUciom Moaell 6euwecms, 6CmynueuUx 8 peaxKyuro
U 00pA308aBUUXCA 8 pe3ybmame peakyuu 3a eOUHUYy 8pemeHy 6 eOuHuye odvema.

B maremaTrueckoii hopme 3TO Onpeie]IeHne MOXKHO OTPa3HUTh TaK:

IJIe 0 - CKOPOCTh PEaKIMK B TOMOT€HHOU CUCTEME; V - YUCIIO MOJICH OJJHOTO U3 BCTYIUBIINX B pe-
aKIMIO WM 00pa3yromerocsi B pe3ysibTare peakiuu BemiecTa; V - o0beM rasa; t - Bpemst; Av = vp- vy, -
M3MEHEHHE YHCiIa MOJICH 3a Bpems t.

Tak Kak OTHOIIEHHE YHCIIa MOJICH K 00beMy MPEACTaBIIACT COOOM KOHIIEHTPAIIHIO C,

10 Av/V = Ac. CaemoBaTeabHo,

Ckopocmb 20MO2eHHOU peakyuu onpeoeisemcs UsMeHeHueM KOHYeHmpayuu 00H020 U3 6Cmynue-
WUX 8 peakyuio unu 0opa3yiowuxcs 6 pe3yivmame peakyuu 6eujecms ¢ eOUHUYy 6pemMeHuU.

Ckopocmb  2emepozceHHOU  peakyuu Av onpeoensiemcs YUCI0M MOoJlell geuecms,
BCMYNUBLUUX 8 PEAKYUIO UTU 0OPAZVIOWUXCA U, == —— 8 pe3yibmame peakyuu 8 eOuHuyy epe-
MeHU Ha eOUHUYe NOBEPXHOCTIU. VAL

CKOpOCTh XUMHUYECKOW PEaKIIUU 3aBHCUT OT MHOTHX (DakTopoB. OCHOBHBIMU W3 HHX SIBIISFOTCS:
MIPUPO/Ia ¥ KOHIIEHTPAIUS PearupyoIirux BEIIeCTB, JaBleHNe (B peaKIHsIX ¢ y4aCTHEM Ta30B), TeMIlepa-
Typa, NeHCTBUE KaTaJIM3aTOPOB U MOBEPXHOCTh PEArHpPYIONINX BEIISCTB B CIIy4ae TeTEPOTCHHBIX PeaK-
HAH.

IIpupoaa pearupyroumx BelecTB

BermecTBa ¢ MOHHBIMU U TOJSIPHBIMU KOBAJICHTHBIMHU CBSI3SIMH B BOJHBIX PAacTBOpax B3auMOJIEH-
CTBYIOT C OOJIBIIION CKOPOCTHIO. DTO OOBACHSIETCS TEM, YTO TaKUE€ BEIECTBA B PacTBOpPax 00pa3yroT HO-
HBI, KOTOpBIE JIETKO B3aMMOEHCTBYIOT APYT ¢ ApyroMm. Hampumep:

NaCl+AgNO3=AgCl|+Na NOs3;
Ag* + Cl'=AgCl|.

BermecTBa ¢ HEMOISAPHBIMU ¥ MAJIOTIONSIPHBIMU KOBAJICHTHBIMU CBSI3SIMU B3aHMOJICHCTBYIOT C pa3-
JUYHON CKOPOCTHIO. DTO 3aBUCHT OT UX XMMHUUYECKON aKTUBHOCTH. Hampumep, peaxiius B3auMoIeHCTBUS
Bojopona (Hz) ¢ dropom (F2) uaer ouens ObIcTpo (CO B3pBHIBOM) MPH KOMHATHOM TeMIleparype, a peak-
1M B3auMoeicTus Bogoponaa Hz ¢ 6pomom Brz uaer MeasieHHO faxe MpU HATPEBAHUH:

H2+F2=2HF (6bicTpO); H2+Br=2HBr (MenynenHo).

Bansinne mnoBepxXHOCTH CONMPUKOCHOBEHHS PearnpyomuX BelecTB

Bce peakiuu nensTcst Ha 2oMozeHHble u 2emepozeHHble.

Peakiiuu, B KOTOPBIX BCE BeLIECTBA 00PA3yIOT OJTHOPOJHYIO CUCTEMY, HA3bIBAIOTCS 2OMO2EHHbIMU,
HEOJIHOPOAHYIO - 2emepO2eHHbIMU.

Binsinne KOHUEHTPALMH PearnpyoIMX BelecTB
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3aBUCHMOCTBH CKOPOCTH PEAKIIMU OT KOHIIEHTPALMH PEarupyIOIINX BEIIECTB BBIPAXKAETCS 3aKOHOM
neiictBust macc (K. I'ynpabepr, I1. Baare, 1867 r.):

Cropocmo xumuuecKkou peakyuu npsamo nponopyuoHaiIbHAd NPOU3EE0eHUI0 KOHYEHMpAyull peazu-
DYIOWuUx 8eujecms 6 Cmenensx, pasHulx Kod@guyuenmam neped popmyramu eewecmes 6 ypagHeHuu pe-
axkyuu.

Huns peakuuu aA + bB = ¢cC + dD kuHeTHYecKoe ypaBHeHHE PeaKIUH COTJIACHO 3aKOHY JICH-
CTBHUS MAacC UMEET BUJI:

v =k [A]*-[B]",

rZie U- CKOPOCTh XMMHYECKOW peakimu, [A] —xoHuneHTpauus BemiectBa A, [B] - koHueHTparms

BelecTBa B, K — koHCTaHTa ckopocTH peakiuu, a 1 b — KodpPUIMEHTHI B ypaBHCHUH PEAKILIUH.
Ecmu [A] = [B]= 1 monb/a, TO cKOPOCTh XUMHUYECKOH peakuuu (v) paBHa koHctante (). Kon-

CTaHTa CKOPOCTH PEAaKIMU 3aBUCUT OT MPHPOJBI PEarupyIOLINX BEIIECTB, TEMIEPATYPhl, HO HE 3aBUCUT
OT KOHIICHTPAIIMX BEIECTB.

Hanpumep, HanuieM KHHETHYECKOE YPaBHEHHUE /TSl pEAKIMH CHHTE3a aMMHUaKa

N2(r) +3H2(r) = 2NH3(1):
v =k [N2] - [H2]3.
KoHueHTpanus TBEp/pIX BEIIECTB B KHHETHYECKOE YpaBHEHUE PeakuK He BXOAT. Hanpumep,
Fe203(1B) +3H2(r) =2Fe(TB) + 3H20(T)
KHHETUYECKOE YPaBHEHHE NMEET BUJT
v =k [H]?

Bausinue remneparypbl

[Tpu MOBBIIIIEHNU TEMIIEPATypPhl CKOPOCTh XUMHUYECKOH peakiuii 00bIYHO BO3pacTaeT. ITo 00bsc-
HSETCSl TeOpuel akTHBauWU. He Bce CTONKHOBEHHS MEXAY MOJIEKYJaMH MPUBOIAT K MX B3aHMOJICH-
CTBHIO. /{7151 ATOTO MOJIEKYJIBI TOJDKHBI 00JagaTh JAOCTaTOYHOW SHEpruei. Takue MOJEKyJbl Ha3bIBAIOT
aKTHBHBIMHU. DHEPrus, HEOOXOIUMast sl aKTUBUPOBAHHS MOJIEKYJI, Ha3bIBACTCS DHEPrHel aKTHBAIH

Y} 1
| Moneryabl |

7 Nkt il
E Ml anmuBHele |

C noBbIIIEHHEM TEMIIEPATypbl YBEIUYUBAETCS YHCIO aKTUBHBIX MOJIEKYJI, IO3TOMY YBEIMUYUBa-
€TCsl CKOPOCTb PEAKIUH.

3aBUCHMOCTh CKOPOCTH XUMHYECKON peakluu OT TeMIepaTyphl onpenensercs npaBuiomM BaHT-
Tododa:

IIpu nosviwenuu memnepamypol a 10°C ckopocms OonbuuHCMEa XUMUYECKUX peaKyull yeeau-
yugaemcs 6 2-4 pasza.

DTO MpaBUJIO0 MATEMATUUECKH BBIPAYXKAETCS CISAYIONIEeH PopMyIIoi:

t§—tp

10°

rzae y (raMMa) - TemrnepaTypHblii K03 pUIueHT, KOTOPBIN MOKA3bIBAET, BO CKOJIBKO pa3 yBEIUYH-
BAETCs CKOPOCTh PEAKLIUU ITPY MOBBIIICHUH TeMIIepaTypsl Ha .10°.

Bausinue karajausaropa

Kamanusz — signenue ysenuuenuss ckopocmu XumMudeckux peakyuii 3a cuem npucymcmeus onpeoe-
JIEHHBIX 6ewecms (Kamaauzamopos).

Kamanuzamopvl — eewecmea, usmenaowue cKOpocmb peaxyuu, HO Camu K KOHYY npoyecca
OCMarowuecs HeusMeHHbIMU N0 COCMaesy u macce. Y CKOpEHHUE Ipolecca — KaTallu3.

CxeMy Karanau3a MOXHO IPEICTaBUTh B TAKOM BH/IE:

A+ K AR

+
AK+B—=AB+K
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3nece A u B — pearupyroniue BemectBa, K — karanmzarop, AK — npoMexxyrouHoe coeuHEHHE,
AB — npoayKT peakuuu.

3ameieHue npoiecca — uxeubuposanue. CyniecTByeT Ba BIIa KaTajlu3a — TOMOTEHHBIN U reTe-
porenHblid. IIpu roMOreHHOM KaTajau3e peareHThbl, MPOAYKTHl PEaKui U KaTajJu3aTop COCTAaBIISAIOT OJHY
a3y (razoByro WIH KHAKYI0), TOBEPXHOCTh pa3zzena oTcyTcTByeT. OcoOblil ciiydail TOMOT€HHOTO KaTa-
JM3a — aBTOKaTaInu3 (yCKOpEHUE Ipoliecca OJHUM U3 IPOAYKTOB peakuuu). Hanpumep, B kucioit cpene
CKOPOCTh peakluy MepMaHTraHaTa Kaiusl ¢ CylIb(UTOM Kajusi BO3pacTaeT 3a cyeT oOpa3oBaHHUS MOHOB
Mn?2*:

+7 +4 +1 46
2KMn0O, + 5K, 50, + 3H,50, = 2MnS0, + 6K,50, + 3H,0.

4. 3aganmne

1. O3nakoMbTECh C 00OPYAOBAaHUEM U PEAKTUBAMH

2. IIpoBeauTe ONMBITHI ¥ HAOTIOICHUS 3aHECUTE B TAOJIUITY

3. Cnenaiite BBIBOJIBI

5. [opsiiok BHINOJIHEHUSI PA0OTHI

|. Bauanue pazmepos nogepxnocmu eeuyecmea Ha CKOPOCMb XUMUYECKOU peakyuu

1. B oany npoOupKy MOMECTUTE U3BECTHSK B BHJIE MOPOLIKA, B IPYTYIO - U3BECTHAK B BUJIE KPH-
cTajuia.

2. B o6e npobupku 106aBbTe O 1MJI. COIAHOM KUCTOTHL. UTO MpOrUCXoauT?

Il. Bauanue memnepamypuot Ha CKOPOCHIb XUMUYECKOU PeaKyuu

1. B nepByto npobupky momectute okcua meau (1) u no6aBbTe 1M1, CepHOI KHCTOTHI.

2. Bo Bropyto npobupky nomectute okcua meau (1) moGaBbre 1M1, CepHOI KUCIOTHI U HArpeii-
te. Yto mpoucxoaut?

I1l. Bauanue konyenmpayuu ucxo0no2o éewjecmea Ha CKOPOCMb XUMUYECKOU PeaKyuu

1. B aBe npoOupKu MOMECTUTE O 2 TPAHYJIbI [IMHKA.

2. B ogny npoOupky mo6aBsTe 1 Mil. pa30aBIEHHOW CEPHOUM KUCIOTHI, B IPYTYIO — KOHIICHTPUPO-
BaHHO CepHO KUCIOTHL. UTO Mpoucxoaut?

IV. Bauanue kamanuszamopa Ha CKOpoCcmos XUMUYECKOU peaKyuu

1. KanmHuTe KamnenabKy MepoKcHa BOJIOPOAa Ha CHIPON U BapeHblil kapTodenb U HabmoaaiTe pas-
HUIly B CKOpPOCTH MpoTeKaHHs mpoiecca. Yro mpoucxoaut? B kakoil mpoOupke peakius MpoTEeKaer
obIcTpee, mouemy?
. Conepxanue oTyera
. Tema
. ens
. Onucanme xona paboThI
. BrinosiHeHUE SKCIIEpUMEHTA
. Odopmnenue paboTsl
. OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI
. BBEIBOJBI.
. KOHTpoJIbHBIE BOMPOCHI
. Kakue BemiecTBa Ha3pIBaIOTCS KaTanu3aTopamu?
. Ilouemy KocTep pazKUrarT ¢ MOMOUIbI0 6yMaru v HeOOIbIINX MIENoYeK?
. [loueMy MPOYKTHI XpaHAT B XOJOMIbHUKE?

Ogopmnenue pabomol

Ne ombiTa Xox paboTsl HaoOmonenus BriBoabl

WP NNOODWDNEO
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IIpakTuyeckasi padora Ne9
Tema: Pacuerbl 0 XMMHYECKUM YPABHEHUAM

Henn: HayunTthes pemars 3a1a4u 10 XUMAYECKUM YPaBHEHUSM
2. [loaroToBKa K BHINOJHEHHIO Pa0OTHI
1. TlonyuuTe y npenoaaBarens COOPHUK MPAKTUYECKUX PadoOT.
2. O3HaKOMBTECH C 33JJAHUSMH U TTOPSIKOM BBITIOJIHEHUS paOOThI
3. IloaroToBbTe TETPAIM K 3aMKCH
3. KpaTkue TeopeTnyecKue cBeIeHHUs
PacueTsl Mo ypaBHEHHSIM XMMHUYECKUX PEAKIUN OTHOCATCA K Hauboiiee paclpoCTpaHEHHBIM XHU-
MHUYECKUM 3aJauaM. DTH pacueThl OCHOBAaHBI HA CTEXMOMETpUYECKUX Kod(duumenrax ypaBuenuii. B oc-
HOBE pacueToOB I10 XMMHUYECKUM YPAaBHEHHSM JISKUT MpsiMasi MPONOPIMOHANBHAS 3aBUCHMOCTh MEXKIY
KOJIMYECTBOM BEIIECTBA, MacCaMHU WM OObEMaMH PEarupyrolluX WM TOJIYYAIONIMXCS B PEAKIMH Be-
niectB. PaccMoTpuM peakiuio Mex 1y BenectBamMu A 1 B B 00001ieHHOM BUjIE:
ma m2 ms M4
aA + bB= c¢C+ dD
aM; bM> cMs dM,
B a10i1 cxeme OykBamu @, b, C u d 0603HaueHbI cOOTBETCTBYIOMINE KOod(hdunneHTsl. Kak n3sect-
HO, K09()(HUIIMEHT, CTOALINNA TIepes XUMUIEeCKoi (HopMysol, o3HavyaeT KOIM4YecTBO BemiecTBa. [Iponsse-
nenne aM1 (a takxe bMz, CM3 1 dM4) COOTBETCTBYET MPUBEICHHOMY BBIIIIE YPABHEHUIO B CBSI3H C (op-
Mynoit m = ve. M, tak kak M1, M2, M3 u My gBisit0oTCS MOJISIPHBIME Maccamu peareHToB A u B u npoyk-
ToB peakuuu C u D cooTBeTcTBEeHHO. 3HAYHT, A7 TAHHOTO YPAaBHEHUS PEaKIIMU MOXKHO COCTABUTH Clie-
JYIOIIHE COOTHOIIICHUS:
ma mp mi ms
aM;  bM, ' aMi M3 i
M3 mepBOro OTHOMICHUSI MOXHO OTIPENIEIUTh M1, €CIIH 110 YCIOBHUIO 33Ja4i H3BECTHA Macca M2 U
HA00O0POT, a U3 BTOPOTO - M3, €CJIM U3BECTHA Macca My
_aMiemz _ MiecMs
™=, 0 ™ T T aws
O4eBHIHO, YTO BO3MOXKHBI JPyTHe BapuaHThl BBIYUCIEHUH. BMecTo Macchl B yCIOBHH 3aqadu
peub MOXKET UATH O KOJMYECTBE BELIECTBA WM 00beMe peareHTa (IpojayKTa peakiuu). Tak Ha OCHOBa-
HUUW ypaBHEHUS

aA+ bB = cC+ dD

MO>KHO BBIBECTH CJICTYIOIIHE COOTHOIICHUSI:
v(4) _ a  v[d) a M3 u T.O. 175 BCEX BEUIECTB, y4acT-

vB) b ' w0 c cM3 BYIOILLIUX B PEAKLIUH.
TakxuMm 06pa3om, 3Hasi KOJTMUYECTBO BEIIECTBA OJHOTO U3 PEarupyomuX BEMIECTB WU MPOIYKTOB

peaKIMu, MOKHO HalTH KOJMYECTBA APYIHX BEUIECTB, a MO KOJMUYECTBY BELIECTBA HETPYIHO PAacCUUTATh
UX Maccy Ui 00bEeM.

Crnemyer OTMETHTb, YTO OOBEMBI BCTYNHBIIHNX B PEAKIIMIO Ta3000pa3HBIX BEIIECTB H 0OBEMBI T'a-
3000pa3HBIX MPOIYKTOB PEaKIMU, U3MEPEHHBIC TIPU OJMHAKOBBIX YCIIOBHSX, TaK)K€ OTHOCSATCS IPYT K
ApyTy, Kak K03 QHUIMEHTHI TIepesl COOTBETCTBYIONIMMH (POPMYyJIaMH B YPAaBHEHHH XUMHUECKOW PEaKITHH.
Hanpuwmep, B peakuuu, ypaBHeHue kotopoit 3H2 + N2 = 2NHs, o0beMbl pearupyroiero a3ora u BoJo-
pona 1 00beM 00pa30BaBIIETOCsS aMMHAKa CBA3aHbI CIETYIOIIMM COOTHOLICHUEM:

V(H2) : V(N2) : V(NH3) =3:1: 2.

91



YHuBepcalbHOTO criocoba peleHusl BCeX XMMHUUECKHX 3a/1a4 He CYIIECTBYET U HE MOXKET ObITh,
OJTHAKO CJIEIyeT NMpHAEPKUBAThC Haubosiee oob1ero anroputMa pemenus. Hanpumep:

1. BuuMarenbHO IPOYUTANTE TEKCT 3a7auu.

2. 3anumnTe yCIOBUE 3a/1a4M: YTO JIaHO, YTO HAZ0 HAWTH.

3. CocTaBbTe ypaBHEHHE PEaKILIMH, OMMCAHHOW B 3aaye.

4. B ypaBHEHUU peaKINU MOAUYEPKHUTE (GOPMYIIBI TEX BEIIECTB, O KOTOPBIX UJIET peub. [ aTux
BEILIECTB HAWJIUTE MOJISIPHBIE MACCHI.

5. YcraHoBHTE TUII 33]]a44 U pelIaiTe Jajnee o COOTBETCTBYIOIIEMY aIlTOPUTMY

6. [IpoBenuTe HEOOXOJUMBIE BHIUMCIICHHUS.

7. JlaliTe OTBET B COOTBETCTBUU C TJIABHBIM BOIIPOCOM 3a/1a4H.
Crnoco0bl peuieHust 3aga4
3agaua 1. Kakoit o0bem kucnopoa (H.y.) morpedyeTcs ams cxuranus 22,4t cepui?

Hano: Pemienue.
m(S)=22,4r | 1.3anumem ypaBuenue peakiun: S + Oz = SO.
Haiitu: 2. Haiiem KOJIM4eCTBO BEILIECTBA CTOPEBIIEH CEpPhI:
V(02) -2 _om©)  _ 240 _
©2 V)= M)  32r/moms 0.7Mo015.
3. U3 ypaBHEHUS peakIuu CIEIYET, UTO:
v(S) 1

W = R cnenosarensHo, v(02) = v(S) = 0,7monb

4. 3Hast KOJIMYECTBO BEIIECTBA KUCIIOPO/Ia, BEIYUCIUM €ro 00beM:
V(02) = v(02) *Vm = 0,7momb - 22,4r/moib = 15,68 1.
Omeem. N (02) = 15,681

3agaua 2. Kansruiit Maccoii 2r nmpopearupoBait ¢ KuciiopoaoMm. Kakas Macca KUCJIOpoja BCTYNHIIA B pe-

aKIHIo?
HaHno: Pemenue.
m(Ca)=2,4r 1. 3arumem ypaBHernue peakiuu: 2Ca + Oz = 2Ca0.
Haiitu: 2. HaiiieM KOJIMYECTBO BEIIECTBA KAJIBIIHSI B3SITOTO JIJISl PEaKIIHH:
m(O2) -? m(Ca) 2r
Ca) = = =0,05 .
MED = NiCay 40r/Monh Mo

3.3 ypaBHEHUs peakIuu CIeayeT, 4To JyIs peakiuu ¢ 2Mmonb Ca tpedyercs 1Momb
Kucioposia. Ha oCHOBaHMHM 3TOT0 MOKHO 3amucarb Gopmyiy:
wCa) _ 2 => 1(03)= v(Ca)l  _ 0,05 mompel
v(02) 1 2
4. PaccunThIiBaeM Maccy KHCIOpO/ia, BCTYIUBIIETO B PEAKIIHIO:
m (02) = v(02) - M (02) = 0,25 moaw - 32 r/™monb = 0,8 T.
Omesem. m(02) = 0,82.
3agaua 3. [Ipu B3aumMopeicTBHH BOJOpOIa U KUCIOpoaa obdpazoBanochk 450r Boasl. UeMy paBHa Macca

= 0,025Mmo011B

ra3oB BCTYIIMBIIUX B peaKumo?

m(H20)=450r

HaHo: Pemenwue.
1. 3anmmewm ypaBrenue peakmun: 2Hz + Oz = 2H20.

Haiitu: ‘ 2.Haiinem KoIn4ecTBO BellecTBa 00pa30BaBIICHCS BOJIBI:
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m(Hz) -? m(H20) 450r
H = = =2 X
m(02) - ? V(H0) M(Hz0) 18r/Momb SMo1b

3. 13 ypaBHEHUS peakuy CIeyeT: A MOITydeHUsI 2MOJIb BOJIBI TpeOyeTcs

IMonb KHCIOpoa U 2MOJIb BOAOPO/A, TOATOMY MOKHO 3aITUCATh:

véli% = 2 = L WH)=wHO) W(H:)=25wom

v‘(}gzg) = ; ;o w(02) = v(Hzg)) ! = 25 M;)HB ! = 12,5M0515
4. OmnpenensieM Maccy BOJIOpOAa U KMCIOPO/1a, BCTYIIUBIIUX B PEAKLUIO:
m(Hz) = v(Hz) *M(Hz2) = 25mo1b°2 r/mMois = 50r.
m(02) = v(02) *M(02) = 12,55m0m6°32 r/mMomb = 400r.

Omeem. M(H2) = 502, m(02) = 400e.

4, 3apanue

1. BHuMaTesnbHO IpOYUTANTE YCIOBUS 3a/1a4
2. Pemnre 3anaun

3. Pemenue 3anummre B TETpaab

5. ITopsinok BbITOJIHEHHSI PA0OTHI

Pemmte 3agaun.

1. PaccuwmraiiTe Maccy yriIeKMCIOrO ra3a, KOTOPbIH MOJYyYUTCS PU CrOPAHUU OT YIJIs 10 ypaB-
HeHuro: C + O2 = COa.

2. KaKaa Macca JOTHUJICHA MOO0JIKHa BCTYHI/ITI) B peaKuH}o FI/IIIpaTaIII/II/I, T-IT06I)I HOJIy‘II/UIOCL
7,2M01b 3TaHona?

3. CKOJIBKO TPaMMOB IIMHKA U CEPHOW KUCIIOTHI HY)KHO JUIsl TTOJIy4eHHsI 4T BOJIOpPOJIA TI0 ypaB-
HEHHIO:

Zn + H2SO4 = ZnSO4 + Hy?

Kpurtepun onenkmu.
[IpaBuibHOe pemienue 1 3a1auu oleHuBaeTcs B 3 Oaiia
JIByx 3amau — B 4 Oana
Tpex 3amgau — B 5 OanioB

6. ConepsxkaHue oT4eTa

1. Tema

2. llens

3. Pemutsn 3ala4i 1 PCIICHUE 3al1MCaTb B TCTPA/b
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IIpakTuyeckasi padora NelO
Tema: Cocrasiienue ypasaenuii P.11.O
Heab: 3akpenuTs YMEHUS HANMCAHUS pPEeaKLUi HOHHOTO OOMEHa, COCTaBJICHUs ypaBHEHUN peak-
LIUHA B MOJICKYJISIPHOM U HOHHOM BUJIE.

2. [lloaroToBKa K BHINOJHEHHIO Pa0OTHI
1. ITonyuuTe y mpenogaBatesst HHCTPYKIHMIO K PaKTHYECKOH padorTe.
2. O3HaKOMBTECH C 33JaHUSIMU U TTOPSAIKOM BBIIOJIHEHUS PaOOTHI
3. [ToaroToBbTe TETPAIH K 3aHCH
3.KparTkue TeopeTnueckue cBeJeHHs
Peakuuu, mporekaromuye MeX,1y MOHaMH, Ha3bIBAIOTCSI HOHHBIMH PeaKIUsIMU.
Yenosusa, npu komopuix peakyuu uonnozo oomena npomexarom 00 KOnya
1. Eciu B pe3yJibTaTe peakiuy BblIeJIsieTCsl MAJIOANCCOLUMPYIOLee BelecTBO — BO/iA.
MonexynapHoe ypasneHue peakyuu weiodu ¢ KUCI0mol.:

+L -2+ #L-L H-1 -2

KCH + HCl = ECL + HO.
HeunsMmeHHOCTh cTeneHe OKUCISHUS DJIEMEHTOB BO BCEX BCHICCTBAX A0 U IMOCJIC pCAaKIIUXU T'OBOPUT
0 TOM, YTO PEAKIIMN OOMEHA He SBISIOTCS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIMH.
[TostHOE MOHHOE ypaBHEHUE PEAKIINU:
K*+ OH+ H*+ ClI'= K*+ CI+ H20.
CoxkpalllHHOE HIOHHOE YpPaBHEHUE PEAKIIUU:
H*+ OH = H.0.

MonexynapHoe ypagnenue peakyuu 0CHOBHO20 OKCUOA C KUCTOMOLL:

CaO + 2HNOz= Ca(NOs3).+ H20.
[TostHOE MOHHOE ypaBHEHUE PEAKIINU:

CaC + 2H* + 2HO; = Ca®* + 2NO; + HO.

COKpaH_ITeMaHHOG HNOHHOC ypaBHeHHe pCaKIuu:
CaO + 2H+ = Ca®*+ H.0.
MOﬂeKyﬂﬂpHOe ypasHeHue peakuuu HepacmeopuMozo OCHOBAHUA C KMC]ZOWZOIZ.'
3Mg(OH)2+ 2H3PO4= Mgs(PO4)2++ 6H,0.
HOJ'IHOG HNOHHOC ypaBHeHHe peaKuI/m:
3Mg(OH), + BH* + 2PD¥ = Mg, (PO} + + 6H,O.

B JaHHOM CJIydaec MMOJIHOC HOHHOC YPAaBHCHUC COBIIAAACT C COKPAIICHHBIM MOHHBIM YPAaBHCHUCM.
MonexynapHoe ypagneHue peakyuu amgomeprHo2o oKcuoda ¢ KUCIOMOoU.:
Al>O3+ 6HCI = 2AICls+ 3H,0.

ITomHOE HOHHOE YPpaBHCHUC PCAKIINU:

Al,03+ 6H™+ 6CI~ = 2AP"+ 6CI+ 3H-0.
COKpaH_ITeMaHHOC HOHHOC YPAaBHCHHUC PCAKIIUU:

Al,Oz+ 6H= 2AI*+ 3H,0.
2. Eciu B pe3yJibTaTe peakiuu BbleJsieTCsl HepacTBOPUMOe B BO/Ie BelecTBO.
MonekynsapHnoe ypasneHnue peaxkyuu pacmeopumoll COIU CO WeloYbIO:
CuClo+ 2KOH = 2KCI + Cu(OH)2+.
ITonmHOE HOHHOE YPaBHCHUC PCAKIIUU:
Cu2*+ 2CI+ 2K*+ 20H = 2K*+ 2CI+ Cu(OH)z¥.
COKpaI_I_ITCMaHHOC HOHHOC YPaBHCHHC PCAKIINU:
Cu?*+ 20H= Cu(OH)z*t.

Monexynsapnoe ypasnenue peaxyuu 08yx pacmeopumbvlx COJel:

Al2(SO4)3+ 3BaCly= 3BaSO4t+ 2AICIs,
ITonHOE HOHHOE YPaBHCHUC PCAKIIUU:

2A1% + 3507 + 3Ba® + 6C1l- =  3Baso,l + 2A1% + 6Cl-.
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CokpaniTeMaHHOE HOHHOE YPAaBHEHUE PEAKIUHN:
350%" + 3Ba?* = 3Baso,l, SO¥ + Ba** = Baso,}.

MonexynapHnoe ypagneHue peakyuu HepacmeopumMo20 0CHO8AHUSL C KUCTOMOU:
Fe(OH)s+ H3PO4 = FePO4+ 3H-0.
HOJ'IHOG HOHHOC ypaBHeHHe peaKI_II/II/IZ

Fe(OH), + 3H* + PO¥ = FePO b+ 3H,0.

B nanHOM cityuae TOJTHOE MOHHOE YpaBHEHHE PEaKIUK COBIAAACT C COKPAICHHBIM. DTa peaKIus
MPOTEKAEeT JI0 KOHIIA, O YeM CBUJIETEIILCTBYIOT Cpa3y /Ba (pakTa: 0Opa3oBaHME BEIIECTBA, HEPACTBOPHUMO-
IO B BOJIC, U BBIJICIICHHE BOJIBI.

4.3ananue

1. BHUMAaTEIIbHO MPOYUTANTE KPATKUE TEOPETUUCCKHIE CBEICHUS

2. Brinonaure 3amanus

3. OTBeTHI 3aUIINTE B TETPAIb

5. Ilposepounas paboma no meme «Honnwlit 0omen»

BapuaHT Ha onleHKY «5»

1. IlpuBenuTe TOJIHBIC WOHHBIC W MOJCKYJSPHBIC YPAaBHCHUS pEaKIUid, COOTBETCTBYIOIINE CO-
KpalleHHbIM HOHHBIM YPABHECHUSIM:

ZnO + 2H*= Zn**+ H,0,
3Na20 + 6H*= 6Na*+ 3H.0,
AgH+ Cl'= AICIY,

Ba?* + SO = BaSO,4

2. [IpuBeaute Mo oAHOMY MPUMEPY PeaKLUU HOHHOTO OOMeHa, MPOTEKAIOIIeH 0 KOHIIA C: a) BbI-
JeTICHHEM BOJIbL; 0) 00pa3oBaHMEM OCalKa; B) OHOBPEMEHHBIM BBIZCICHHEM I'a3a U BOJIBL.
BapuaHnT Ha ouneHKy «4»
1. Hanumunrte B MOJIEKYJISIPHOM, TIOJTHOM M COKPAIIEHHOM MOHHBIX BHJIAX CJIEAYIOIINE YPaBHEHUS
peaKkuuii:
K20 + HNO3= ...,
CaCOs+ HCI =...,
Al(OH)z+ H3PO4= ... .
2. TlpuBenute mpuMep peakiuu, JUIsl KOTOPOH MOJHOE MOHHOE YpaBHEHHE COBIA/IAeT C COKpa-
IIEHHBIM.
BapuaHT Ha oneHky «3»
1. Ha3oBuTte ycioBusl, IpyU KOTOPHIX peakllid HOHHOTO OOMEHa MPOTEKa0T 10 KOHIIA, IPUBEIUTE
10 OJHOMY IIPUMEPY Ha KaXKJ10€ YCIOBHUE.
2. Tlokaxxute Ha KOHKPETHBIX NMPHMEPax, YTO PEaKIWd WOHHOTO OOMEHA HE SIBIISIOTCS OKHCIIHU-
TEIbHO-BOCCTAHOBUTEIbHBIMH.
7. CoaepxxaHue oT4eTa
1. Tema
2. Lenn
3. OTBeTHI Ha MPOBEPOUYHYIO PAOOTY
4,
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IIpakTuyeckasi padora Nell
Tema: OKUCINTEIBLHO-BOCCTAHOBHUTEIbHBIE PeaAKIINU

Heab: [ToBTOPUTH U 3aKpenUTh METOJ PACCTAHOBKU KOA(PUIIMEHTOB MMyTEM COCTABJICHUS SJICK-
TPOHHOTO OajaHca B ypaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

2. [lloaroToBKa K BHINOJHEHHIO Pa0OTHI

1. TlonyuuTe y npenoaaBarens COOPHUK MPAKTUYECKUX PadoT.

2. O3HAaKOMBTECH C 33JaHHUSIMH U MOPAIKOM BBINOIHEHUS PabOThI

3. IMoaroToBbTE TETPAIH K 3aMTUCU

3. KpaTkue TeopeTnyeckue cBegeHHs

OKucIumenbHo-60CCMAHOBUMENbHBIMU HA3BIBAIOTCA PEAKIUH, B XOJ€ KOTOPBIX XOTS Obl OJUH
AJIEMEHT U3MEHUJ CTENIEHb OKHCIICHUSI.

K HUM OTHOCHTCSI MHOKECTBO PEaKIIMU, B TOM YHCJIE BCE PEaKIIMU 3aMEIICHHUS, a TAKXKE Te peak-
LMW COCTUHEHUS U Pa3JI0KEHHs, B KOTOPBIX YUaCTBYET XOTs Obl OJIHO MPOCTOE BEILIECTBO.

Oxkuciaenne - 3T0 mpoiecc oTaauu (morepu) 31eKTpoHOB. CTENeHb OKUCIIEHHS 3eMeHTa (C.0.),
MIO/IBEpPraoIlerocs OKUCICHHIO, YBEIHUNBACTCS:

Cu’-2e 2 Cu*? mwm Cu® = Cu*?+2e

BoccTraHoBjieHMe — 3TO Mpolece TPUCOEAUHEHUs (B3ATHA) 3NeKTPOoHOB. C.0. 31eMeHTa, MoABep-

rafoIIEerocsi BOCCTAHOBIICHHUIO, YMEHBIIIACTCS:
Cu™+2e > Cu
BoccTaHoBUTEJIb -3TO YacTHIIA (aTOM, MOJIEKYJa, MOH), SBISIFOIIASCS JOHOPOM JJIEKTPOHOB, T.€.

oTAaromas, OTHICIIIAOIAasd SHCKTpOHLI.
Cu™+2e > Cu°

0O-JIb B-J1b
Cu®-2¢ > Cu*?
B-J1b 0-JIb

OxucauTesb — 3TO YacTHIA (aTOM MOJIEKYJIa, HOH), SIBIISIOMIAsICS aKIENTOPOM 3JIEKTPOHOB, T.€.

MIPUCOCTUHSIOIIAS JICKTPOHBI.
Aneopumm noobopa ko3 huyueHmos mMemooom 3NeKMpPOHHO20 OANAHCA
1. PacctaBuTh CTENIEHH OKUCIEHHS BCEX JIE€MEHTOB:
CU® + H'IN*®032pas5) =2 CU(N*°032), + N*2021 + H, 102

2. BrbIOpatb 351€eMEHTHI, U3MEHUBIINE CTETIEHb OKUCIICHUS:

3. Brmmcare 3TH 3J€MEHTHI W TMOKa3aTh CXEMATHYHO MEPEXO DJEKTPOHOB (COCTABHUTH AJIEK-
TPOHHBIH GasaHc):

Cu®-2e" > Cu*?
N*® + 3¢ > N*2

4. Ywmcno nepeniemux 3JIeKTPOHOB CHECTH KPECT HAKPECT U, €CITU HYXKHO, COKPATUTh. JTH YHC-

na OynyT ko3 dunmeHTaMu B ypaBHEHHUH.
Cu®-2e > Cu*?| 2 | 3| B — 71b, OKHCIICHHE
N*® +3e" > N*? | 3| 2 | o- 11, BOCCTAaHOBIICHUE
5. PaccraButh k03¢ (PULIMEHTHI U3 3JEKTPOHHOTO OanaHca:
3Cu + 8HNO3(pa36.) = 3Cu(NOs3)2 + 2NO1T + 4H20

6. CpaBHeHHEM YHCIIa AaTOMOB Ka)KJIOTO JIEMEHTA B JIEBOW W MPABOW YaCTH YpaBHEHUS PEaKINU
OIPEJICNIUTh U MPOCTABUTH HEIOCTAIOUINE KOAPPHUIIUEHTHI.
Ipumeuanue: VIHIEKC B MOJIEKYIIaX MPOCTHIX BEIIECTB MEPEHOCUTCS B SJICKTPOHHBINA OallaHC, MHIEKCHI U3
(bopMyIT CIOXKHBIX BEIIECTB B OajaHC HE MEPEHOCHT.
[Tpumep:

PaccraButh K03(ppULIHEHTH METOIOM AJIEKTPOHHOTO OajaHca:

KMnO4 + HCI - MnCl; + KCI + Cl; + H.0
1. PaccraBisieM CTENEeHU OKHCICHHS BCEX JIEMEHTOB:
K*Mn*’042 + H*'CI* 2 Mn*?Cly* + K*'CI* + CI? + H,**0™

2. BriOupaeM »7e€MEHTHl W3MEHUBIIME CTETEHb OKUCIICHUS, BBHIIMCHIBAEM M COCTABISIEM 3JIEK-

TPOHHBIN OanaHc:
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Mn*’ + 5g—> Mn*?
2CI1t- 2e—>CI®
3. Yucno mepenreqmnx 3JI€KTPOHOB CHOCHUM KPECT HAKPECT M, €CIM HYKHO, COKpallaeM. DTH
yrcaa OyayT ko3 duimeHTaMu B ypaBHEHHUH.

Mn*’" + 5e—> Mn*2 5 2 o0-ab BOCCMAaHOGNEHUE
2CI - 2e—>Cl® | 2

4. PaccraBnsieM K03 (HUIIMEHTHI U3 AIEKTPOHHOTO OajaHca:
2KMnQO4 + HCI 2MnCl; + 2KCI + 5CI> + H.0
cyMMUpyem Xi0p 6 npasoti Yacmu YpasHeHUs U npoCcmaesisiem 8 1eou
2KMnOy4 + 16HCI = 2MnCl; + 2KClI + 5Cl, + H20
ypasHusaem 6000poo
2KMnO4 + 16HCI = 2MnCl; + 2KClI + 5Cl, + 8H.0
npoeepsiemM KOIU4eCmeo KUCI0pood 1e6oll U npasoil yacmu
8 = 8, ypasHeno npasunvro
4. 3aganue
1. BauMmarenbHO MPOYUTANTE YCIOBUS 3aJaHHIA
2. Brimonaure 3amanus
3. OtBeThl 3aNUIINTE B TETPAh
5. Ilopsinok BHINOJIHEHHS PadOThI
1. Onpenenure TUN peaklMK U YpaBHANWTE METOJIOM 3JIEKTPOHHOTO OanaHca cleayrollee ypas-
HEHHE PEaKIINU.

5 e-ab oxucnenue

t
Al +S > AlLS;3

2. Ucnone3ys Tabmuny «B3aumoneiicTBre a30THOM KUCIOTHI ¢ MeTaiamiy» (CM. HUXKE) 3aIiu-
LIUTE YpaBHEHUE PEaKLUU MEXIY KaJblMEM U pa30aBIE€HHOW a30THOM KUCIIOTOW M YpaBHSIMTE METOJIOM
3JIEKTPOHHOIO OajaHca.

6. Conep:xaHue oT4yera

1. Tema

2. llems

3. BbmonHuTs 3a1aHUs

7. KoHTpOJIbHBIE BONIPOCHI

1. Yro 3HaUUT MOHATHE OKUCIUTEINDH?

2. Y10 3HAUUT MOHITHE BOCCTAHOBUTEIH

3. Y10 3HAYUT nmponecc OKUCJICHU:, BOCCTaHOBHeHI/IH?
B3aumopaeiicTBue a30THOM KHCJIOTHI ¢ METALJIAMU

o OIaropoIHBI-
AKTUBHBIMU CpeJIHel aKTHBHOCTH MaJIOaKTHBHBIMH M

(Ca, Mg, Zn) (Fe, Cr, Ni) (Pb, Cu, Hg,Ag) (Au, Pt, Os, Ir)
Beipensiercs | Beinensiercs | Beiensercs He pearupy- | Boigenstores Brigenserca | Beiaens- He pearupyer
NO, eciu N2O wimu N2, | NHs, (conu €T, eCII NO,, NO, NO,, eciu rorcst NO,
HNO3 xoHiI. eciit HNO3 | ammonwust) HNO3 koHIL. N2O, eciu HNOsz koHI1. | ecnn

paso. eciiu HNO3 HNO; pa3bas- HNO3

04eHb paso. JICHHAs! paso.
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JladopaTopHas padora Nell
Tema: BzanMopeiicTBHe MeTaLJI0B ¢ PACTBOPAMHU KHUCJIOT U COJIEH

Heab: DKcriepuMeHTaIbHO MOATBEPIUTh XUMUYECKUE CBOMCTBA METAJUIOB U UX OCOOCHHOCTH TIO-
JIOKEHUS B DJIEKTPOXUMUYECKOM PSAY HANPSKEHUS.

OO0opynoBaHme: MTATUB ¢ IPOOUPKAMH, XUMHUECKasl JIOKKA.

PeakTuBBI: TpaHyiIbl LIMHKA, MOPOLIOK MarHus, KOHLIEHTPUPOBAHHAs M pazOaBiieHHas cepHas
KHCIIOTa, KOHIICHTPUPOBaHHAsl U pa30aBlieHHas COJsHAs KUCIIOTa, paCTBOP MEAHOIO Kymopoca, pacTBOP
cynb(arta jxxemne3a, )KeJIe3HbII TBO3/IHK.

2. [loaroToBKa K BHINOJHEHHIO Pa0OTHI

1. TlonyuuTe y npemnoaBaTensi COOPHUK Ja00PATOPHBIX U MPAKTUYECKUX pabOT, 000pyAOBaHHE U
PEaKTUBBI.

2. O3HaKOMBTECH C 33JJaHUSAMU U TTOPSIKOM BBIIOJIHEHHS pabOThI

3. [loaroroBbTe pabouee MECTO /ISl BBIMOJIHEHHS paObOTHI

3. KpaTkue TeopeTnyecKue cBeleHHUs1

MeTtajuibl

Metayibl - XMMHYeCKHeE 3JIeMEeHThI

BonbimHCTBO XMMHYECKHX 37eMEHTOB (92 u3 114 M3BECTHBIX) OTHOCAT K METAJLIaM.

Metasibl - 9mo Xumuueckue nemMeHmpl, AmMoOMbl KOMOPHIX OMOAIOm 31€KMPOHbl 6HEUIHE2O
(Hekomopbule - u npedgHeuInez0) INEeKMPOHHOZ0 C10A, RPECPAUAACH 8 NOJIOHCUMEIbHbIEe UOHbL — Ka-
muonbl

du3znyeckue cBoiicTBa MeTaLIOB. MeTayuinyeckuil OJecK, MIaCTUYHOCTD, BBICOKAs AJIEKTPO- U
TEIUIONPOBOJHOCTh, POCT 3JEKTPUUECKOTO COINPOTUBICHHUS NPU IHOBBILIEHUHM TEMIIEPATYpPbI, BBICOKUE
3HAYEHUS TUIOTHOCTH, TEMIEepaTyphl KUIEHUS M TEMIEPATyphl MJIaBICHUS, TBEPIOCTH, MATHUTHBIX Xa-
PaKTEPUCTUK - BCE 3TU MPAKTUYECKU Ba)KHbIE CBOMCTBA, OOILIUE AJI BCEX METAJJIOB, 0OYCIOBIEHBI Me-
TaJUIMYECKON KPUCTANTNYECKON PEIIeTKON M METAJUIMYECKON XUMUYECKON CBA3BIO.

Bce meramnbl - TBepAble BELIECTBA, KPOME JKUIKOM PTYTH, KOTOpas IpU HU3KUX TEMIIEpaTypax
CTAaHOBUTCS TBEPJON M KOBKOH, Kak cBHHEl. He 001aar0T MIacTUYHOCTHIO JIUIIb XPYINKUE BUCMYT H
Maprasei.

XuMHuyecKHe cBOICTBa MeTaJJI0B. TOYHO OXapaKTepU30BaTh XUMUUECKUE CBOMCTBA METAJIOB B
LIEJIOM MOKHO CJIETYIOIIUM 00pa3oM: Bce MeTaJUIbl MPOSABJISIOT TOJIbKO BOCCTAHOBHUTE/IbHbIE CBOI-
CTBa.

B3aunmopneiicTBHe MeTAJIOB € pacTBOPaMH KMCJIO0T. MeTaibl B3aUMOJIEHCTBYIOT C pacTBOpaMu
KHCJIOT, KaK BBl 3HAaeTe, MPU COOJIOACHUY psifa YCIOBUMI:

e MeTaJll I0JKeH HaXOAUTHCS JIEBEEe BOAOPOA B PsAly HaNPsKEHUI:

K, Ca, Na, Mg, Al, Zn, Fe, Sn, Pb (H2) Cu, Hg, Ag, Au

e B pe3yJbTaTe peaklMy JOJKHAa 00pa30BaThCs pacTBOPUMas COJIb, TAK KaK B IPOTUBHOM CiIydae
OHa MOKPOET METAJII 0CaIKOM M JJOCTYI KUCJIOTHI K METAJLITy IPEKPaTUTCS;

® IS 9TUX pPEeaklUuil He peKOMEHIYeTCsl MCII0JIb30BaTh 1iesiouHble MeTasusl; (Ilouemy?)

0-0cO00MY B3aMMOJIEHCTBYIOT C METaJUIaMU KOHIIEHTPUPOBAHHAs CEpHasi KUCIOTa M a30THas
KHMCIIOTA 000N KOHIIEHTpAIUH.

4. 3ananune
1. O3HaKOMbTECH C MOPSIAKOM BBIMOJIHEHUS pabOThl, 000pYyA0BaHNEM U pEaKTUBAMHU
2. IlpoBenuTe OMBITHI U 3aMIOJHUTE TAOIHUILY
3. Cuenaiite BBIBOJIBI
5. Ilops10K BHINOJTHEHUS PaGOThI
|. B3aumooeiicmeue nampus c 6000i

. B mpoOupky HanmuBaem 1 M1 TUCTHIITUPOBAHHON BOJBI.
. Jo6aBum B ipoOupKy Karuito ¢/d.
2. I'0TOBUM KyCOYEK HATpHsI U OIyCKaeM B IPOOUPKY.

1. B3aumooeiicmeue memannoe ¢ ceproii KUciomoii pazHoii KOHUeHmpayuu
. B mepByto npoOupKy Ki1ajieM rpaHy;1y IIMHKa, BO BTOPYIO HAChIIIaeM MarHHUM.
2. IlpunuBaem o 1 MIT KOHIIEHTPUPOBAHHOW CEpHON KUCIOTHI. Habmoaem.

N -

o
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B niepByto npoOupky kiajiem rpaHyiy HUHKA, BO BTOPYIO HAChIIIae€M MarHui.
[TpunuBaem no 1 mi1 pa3z6aBneHHON cepHOI Kucn0Thl. Habmomaem.

111, Bzaumooeiicmeue memannios c conanoii Kuciomoii pazHoii KOHUeHmpayuu
B niepByro mpoOupky Kiiajgem rpaHyiay UHKA, BO BTOPYIO HACKIIIAEM MarHHi.
[TpunuBaeM 1Mo 1 M1 KOHIIEHTPUPOBAHHOM COJISTHOM KUCIOTH. Habmomaem.
B niepByro mpoOupky KiiajiemM rpaHyiay UHKA, BO BTOPYIO HACKIITAEM MarHHi.
[TpunuBaeMm o 1 M1 pa3zbaBiIeHHOM COMsTHOM KucaoThl. Habmogaem.

IV. Bzaumooeiicmeue memannog c conamu

B niepByto npoOupKy KiajieM OYUIICHHYIO0 MEJHYIO IPOBOJIOKY, BO BTOPYIO — JK€JIE€3HBINH IBO3IMK.
B nepByro npoOupKy npuiimBaeM pacTBOp cyib(ara xee3a, BO BTOPYIO — paCTBOP MEIHOTO KYyIOpo-

w

el NS =

QNP
?:-

. Habmonmaem 3a mporieccom 15 muH.

. Conep:xanue oT4yera

. Tema

. Lens

. Onucanue xona paboTbl

. BeInosinenue sxcnepumMeHTa

. Odopmiienne paboThI

. OTBeThbI Ha KOHTPOJIbHbIE BOIPOCHI

. BEIBOJEL.

. KoHTpoJibHBIE BOIPOCHI

. Kakoii ra3 Belensiercs npu B3auMo/IeCTBUU HATpUsl C BOJON?

. Ilouemy nocine no6aBieHUst HATpUs B MPOOUPKY ¢ BOJOH B KOTOpOil mpucyrcTBoBai (/¢ okpacTka
CTaHOBUTCS MAJIMHOBO?

3. MOXHO JIU TOJIy4UTh BOJOPOJ] B3aUMOAECHCTBUEM CBUHIIA C PACTBOPOM cepHOM kucioTsl? [louemy?

4. [loueMy npu B3aUMOJICHCTBUU Pa30aBIIEHHbIE KUCIOTHI C METaJlJIaMH J0JKHAa 00pa30oBaThCsl PacTBO-
pumasi coyb?

5. Ioiiner nu peakus MeXIy XJIOPUIOM Kallblivs U YUCThIM HUKeseM? [Touemy?

Odghopmnenue pabomol

NPFPNNOOTRA,WNEFEPO W

VYpaBHeHus pe-

HaszBanue onbiTa Xom paboThl Ha6nronenus .
aKIun

BriBoanl
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JlaGopaTopHas padora Nel2
Tema: Ilosyuenne, coOnpanue u pacro3HaBaHHe I'a30B
Heasn: [lonyuenue, coOupanue W pacro3HaBaHUE I'a3000pa3HbIX HEOPraHUYECKUX BELIECTB, UX
UACHTU(DUKAIMS C TOMOIIBIO0 KAYECTBEHHBIX PEAKIIUH.
O0OopynoBaHue: LITATUB ¢ IPOOUpPKaMH, IPOOUPKOepKATENb, CIMPTOBKA, CIIMYKH, JIyYHHA.
PeakTuBBI: IMHK, COJIIHAs KHUCIIOTA, IEPOKCHU]l BOAOPOJA, MEJ, YKCYCHas KHUCIIOTa, XJIOPHUJ aM-
MOHHUS, TUAPOKCH]] HATPHSL, JTAKMYCOBasi Oymara.
2. IToaroroBKa K BHINOJHEHHIO PA0OTHI
1. TlonyuuTe y npenoaasaress HHCTPYKLHUIO K IPAKTUYECKON paboTe.
2. O3HaKOMBTECH C 33JJaHUSAMU U MTOPSIKOM BBIIOJIHEHUS pabOTHI
3. IloaroToBeTe TETPAM K 3a1UCH
3.KpaTkue TeopeTuueckue cBeeHHs
Bonopon (H2) — camblii jierkuii, OEClBETHBIN, HEe UMEET 3anaxa. Ero coOuparoT B mepeBepHyThIi
BBEpX AHOM cocyl. K oTBepcTHIO mepeBEepHYTOro BBEPX JAHOM COCYJa MOJHOCAT 3aKKEHHYIO JIYUHHY.
Paznaercs riyxoit XJ0MOK, €ClId BOJOPOJ YUCTBIM MM WIAIOIIUI» 3BYK, €CIU BOJAOPOA COJIEPKHUT IPH-
MeECH.)
IToy4yenune Bo1O0poaa B 1a00pPATOPHN:
1. JleiictBue pa30aBICHHBIX KUCJIOT Ha MeTauibl. JlJis IpOBENEeHUs] TaKOW pEaKI[Mu YaIle BCEro
UCHOJb3YIOT IIMHK U Pa30aBICHHYIO COJIIHYIO KHCIIOTY:
Zn +2HCI — ZnCl; +Hz?1
Kucaopon (0O2) 6e3 3amaxa u 1BeTa, TsHKENIEe BO3IyXa, Mall0 pACTBOPHM B BOJIE.
B naGopaTopuu KUCIOpO NOTyYarOT pa3ioxkeHueM nepmanranara kamust KMnOy4 uimm nepokcu-
na Bogopoaa HaOz:
1. Pa3noxeHue nepMaHraHara Kajaus
2KMnQO4 = KaMnO4 + MnOz2 + O271;
Yraekucabiii ra3 wian okcun yriepoaa (1V) CO2 — OecuBeTHbI, He UMEIOLIHI 3aI1ax ras.
OH npuMepHO B NOJATOpA pasa TsbKesnee Bo3ayxa. PacTtBopuM B BoJe.
B nadopaTopum yriaekucIibIi ra3 moJy4aroT AEMCTBUEM COJITHOW KUCJIOTHI Ha KapOOHAT KabIIUs:
CaCOgz + 2HCI = CaClz + H20 + CO21.
Ammuaxk NH3 — ra3 ¢ pe3kum 3anaxom, OeCIIBETHBIN, XOPOIIO PaCTBOPUM B BOJIE, JIETYe BO3AyXa.
B s1a0opaTopuu aMMHaK MOJIy4aroT B3aUMOJEHCTBUEM IIENIOUeH ¢ COMSIMH aMMOHUS:
NH4Cl + NaOH = NaCl + H20 + NHat.
4.3ananne
1.0O3HakombTECH C 000PY/IOBAHUEM U PEAKTUBAMHU
2.1IpoBenuTe ONBITHI U HAOIIOAEHUS 3aHECUTE B TAOIHILY
3.IlpuBennte pabodee MECTO B MOPSIOK
5. [lopsi1ok BHINOJHEHUsT PadOThI
|. Ilonyuenue 600opooa
1. B npoGupky nomecure iBe IrpaHyJibl LIUHKA U npuiieiite 1 - 2Mi1 CoIsTHON KUCTIOTBHI.
2. Hakpoiite mpoOUpKy ¢ IMHKOM MPOOUPKOI OOJIBIIIEro 1uamMerpa.
3. Uepez 1 - 2 MuH nmoAgHUMUTE OOJBIIYIO NMPOOHPKY BBEpX M, HE NEpEeBOpayMBasl ee, 3aKpbIB
najiblieM, OJHECUTE K TNIaMEHU CIUPTOBKH, OTKPOITE MPOOUPKY.
Il. Ionyuenue kucnopooa
1. B npobupky od0bemom 20Mi1 npuseiite 5 - 7mi pacTBOpa MepoKcHia BoA0poa.
2. IloarotoBbTe TIICIOUIYIO JIYYHUHKY (TIOIOKTHTE €€ M, KOTJa OHA 3aropuTcs, B3MaxHyB, MOracu-
T€).
3. IlogHecuTe THEIOIIYIO JIyYUHKY K NMPOOHPKE C MEPOKCHIOM BOAOPOJA, KyJa MpelBapUTEIbHO
HAChINbTe HeMHOTO okcua mMaprania (V).
1. ITonyuenue yenexucnozo zaza
1. B npoGupky ob6bemMoM 20MJI TTOMECTUTE KYyCOYEK MpaMmopa W TpUIIEHTE PacTBOP YKCYCHOMU
KHUCJIOTHI.
2. Yepes 1 - 2MuH BHECUTE B IPOOUPKY TOPSIIYIO JTYIHHKY.
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. B mpobupky Haneiite 1 - 2mi mpo3payHoro pacTBopa U3BECTKOBOM BOJIBI.
4. Yepe3 CTEKJISIHHYIO TPYyOOUKY OCTOPOKHO MHpPOAYBalTE uepe3 PacTBOpP, BbIIBIXaeMbIii BaMU

BO3JIYX.

IV. llonyuenue anmuaxa.
1. B npoGupky npuieiite 1 - 2 M pacTBopa xyiopuaa aMmmMoHus u 1 - 2 Mt pacTBopa rupokcuaa

HaTpusl.

. 3akpenure IpoOUPKY B JAepiKaTee U OCTOPOKHO HATPEeUTe B IUIAMEHU TOPEIIKH.
. I[lomHecuTe K OTBEPCTHIO MPOOUPKH BIAKHYIO JJAKMYCOBYIO OYMaXKKYy.
. Conep:xanue oTyera

. Tema

. Lens

. BrinosiHeHUE dKCIIEpUMEHTA

. 3anonHeHue TabIuIbl

. OTBeTHl HA KOHTPOJIbHBIE BOIIPOCHI

. KoHTpOJILHBIE BOIPOCHI

. Kak pacnosnator Bonopoa?

. Kak pacno3narot kuciopon?

. Ilouemy ropsiuias JiyurHa racHeT B aTMoc(epe yriekucioro raza?

. Kak cnenyet cobupars ammuax?

. Kak moxHO pacnio3Hats ammuak?

Ogopmaenue pabomol

OB OWOPNPEPNOOOPRROWONEPOWDN

No
OIIBITA

Xon pa- | Habmio- | I'a3 (kpatkas | [lomyuenue Cobupa- | Pacno3naBa- | BemBomsr
0OTHI JISHUS XapaKkTepH- (ypaBHeHHS peak- | HuE HUE
CTHKA) 1Hil)
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IIpakTuyeckasi padora Nel?2
Tema: PacueTbl Macchl MPOJYKTOB PeaKIMU, €CJTU OTHO U3 BEIIECTB IaHO B N30bITKE

Henb: Hayuntbes pemaTth 3aauud pacieTa MacChl IPOAYKTOB PEaKIUU, €CJIM OJHO U3 BEIIECTB
JIaHO B U30BITKE

2. IloaAroToBKAa K BHINOJHEHHIO PadOThI

1. Tlomyuure y npenogaBatens HHCTPYKIHIO K TPAKTUIECKOH paboTe.

2. O3HaKOMbBTECH C 3aaHUAMU U IOPAAKOM BBITIOJITHCHUA pa60TI)I

3. IloaroroBsTe TETPaau K 3alUCH

3.KpaTkue TeopeTHyecKue CBeIeHUs

BoruncieHus, cBsi3aHHbIE ¢ H30BITKOM 0JJTHOT0 U3 PeareHTOB

OOBIYHO B TEKCTax 3a/lad JAHHOTO TUIIA JTal0TCsA Macchl (00beMbI) IBYX peareHToB. UToOb! orpe-
JIeTTUT, KaKOH M3 pearcHTOB JaH B M30BITKE U, CIEI0BATEIbHO, He yuumuléaemcs B JATbHEHIIUX pacde-
Tax, MOKHO HCIIOJIb30BaTh pa3Hble criocoObl. Hanboee panmoHanbHBIM SBISETCS CIIOCO0, TPU KOTOPOM
npuMeHsieTcs Gu3nYecKas BEIUYNHA KOIUUEeCmE0 6elecmad.

Aneopumm pewerus
BaumaTenbHO pounTanTe TEKCT 3a1ad.
3anuimTe yclIoBUE 3a7aud: YTO JaHO, YTO HAJ0 HANTH.

CocraBbTe ypaBHEHHE PEaKlUU, OMTUCAHHON B 3aa4e.
B ypaBHeHUHU peakiuu moguepKHUTE GOPMYIIbl T€X BEIIECTB, O KOTOPBIX HIET Peyb.
. Iox GpopmyIoit OTMEYEHHBIX BEIIECTB YKAKUTE CICAYIOIINE BETUINHBIL:

a) KOJIMYECTBO BEIIeCcTBa (ornpeaensercs mo koddduiuenram);

0) MoJIsIpHBIE Macchl (TIOJICUUTHIBAIOTCS 1O (POPMYJIaM BEIIECTB).

6. Ompenenure, Kakoe U3 YKa3aHHBIX B YCIIOBUHU BEIIECTB 1aHO B U30BITKE. /1)1 5TOT0 BBIYMCINTE
KOJIMYECTBO BEIIECTBA KAXKJOT'0 U3 PEarcHTOB U CPaBHUTE MOIYYEHHBIC BEIMYMHBI C TEMHU, KOTOPbIE YKa-
3aHbl B XUMHUYECKOM YPaBHEHHUH (CM. IMYHKT 5, a).

7. HaiimuTe KOJIMYEeCTBO BEUIECTBA MPOIYKTA MO KOJIMYECTBY BEUIECTBA PEareHTa, pacxoykolie-
rocs MOJIHOCTHIO.

8. Berumcnure Maccy mpoayKTa Mo €ro KOJHYECTBY.

9. 3anuiuTe OTBET 3aa4H.

Crnoco0bl peunienus 3aaa4

3agauya 1. Paccunraiite Maccy TeTpaxiiopuaa yriepoza, KOTOPbIi MOKHO MOTYYHTh MPH XJIOPH-
poBanuu 11,271 MeTaHa MOJIEKYJIIPHBIM XJIOPOM, 00BEM KOTOPOT'O COCTABIsIET S6J1. 00bEMBI Ta30B MPHBE-
JICHBbl K HOPMAJIbHBIM YCIIOBHSIM, MaccoBasl J0Js BBIXOJa MPOJIYKTa peakiuu coctanisier 80% ot Teope-
TUYECKHA BO3MOXHOTO.

arwONE

Hano: Pemenne
V(CH4)=11,2n | 1.3anuceiBaeM ypaBHeHHEe peakiuu. [lox ¢popmyIioii OTMEUEHHBIX BEIICCTB
V(Cl2)= 56n yKa3blBaeM KOJHMYECTBO BellecTBa (ompenensercs 1no kodpQuieHtam) u
@«(CCl4)=80% | MmonsipHbIe Macchl (TIOACYUTHIBAIOTCS MO (OPMYJIaM BEIIECTB).
Haiitu: CHs + 4Clp = CCls+ 4HCI
@up(CClg) -? 1 Moinp 4 MoJIb 1 MoJ1B

l6r/monp  284r/monb  154r/mMoib

2. BeramciseM KOJIMYECTBO BEMIECTBA METaHA U XJIOPA, B3ATHIX IS PEAKITHH:
v(CH4) = V(CHa4) / Vim;; v (CHa4) = 11,21/ 22,4n/monb = 0,5M071B
v(Cl2) =V(CI2) / V; v (Clz) = 561/ 22,41/Mo1b = 2,5M0I1b
3.3 ypaBHeHUS peakiuu cleayeT, uTo Ais peakuuu ¢ 0,5Moab MeTaHa Tpe-
oyercsa 4+0,5momp = 2monb xsopa. CreoBaTeNnbHO, XJIOp B3ST B U30BITKE.
Pacyer BbIXOJa MPOAYKTa POBOAUM IO KOJIUYECTBY BEIIeCTBA MeTaHa (Be-
IIECTBO B HEAOCTATKE).
4.113 ypaBHEHUS CIEAYET:
V(CCls) = w(CHs);  w(CCls) = 0,5m01b
5. Beruncnsiem maccy CCla, koTopbiit oOpasyercst npu 100% BbIxoe:
m (CCls) = w(CCls) * M(CCls); m(CCls) = 0,5 monb * 154r/moms = 77T
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6. OnpenensieM Maccy peanbHO MOJY4YEHHOTO TETPaxJIopHaa yriepoa:
M p (CCls) = m (CCls) * ws(CCls) /100; mp(CClg) =771+ 80/ 100 = 61,61
Omeem: My, (CCls) = 61,62
4.3ananue
1. BHuMaTenbHO IpOYUTANTE YCIOBHS 3a/1a4
2. Pemmre 3amaun
3. Pemenue 3anummure B TETpaab
5. Ilopsinok BHINOJIHEHHS PadoThI
Penmute 3agaun.
Bapuanr 1
3amaua 1. Beruucnure maccy cnuprta, 0oOpa3oBaBIIECroCs MPH B3aUMOJICUCTBHM 5,611 3THIIeHA (H.y) B ST
BOJIBL.
3anaga 2. Kakoit o0bem aneTwieHa (H.y.) BIICTUTCS pU B3auMoaeicTBuu 131 kapOuaa kanbnus u 7,21
BoJbI? Kakoe BeliecTBo B3STO B U30BITKE?
Bapuant 2
3amaua 1. Kakoii 00bemM Bomopoaa (H.y.) BBIAETUTCS MpU B3auMojieicTBUU 1T MarHus ¢ 1,8r ykcycHo#
KHCIOThI? Kakoe BemecTBo B34TO B H30BITKE?
3amaua 2. KakoBa macca cioxHoro s¢upa, nomydyeHHoro u3z 200mn 96%-noro pactBopa 3TaHosna (IUOT-
HOoCcTh pacTBopa 0,8T/mi ) 1 120r yKCYCHOM KUCIIOTHI.
6. ConeprxkaHue oTyeTa
1. Tema
2. llenn
3. Pemenwue 3amau
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IIpakTuyeckasi padora Nel3
Tema: PacueTsl MaccoBoii WK 00bEMHOM J0/H BBIX0/a MPOAYKTA peaKkuuu
OT TeopeTH4YeCKH BO3MOKHOTO

Hean: HayunThes pemateh 3a7aun pacueTa MacCoOBOM MM 0OBbEMHOM J0JU BBIX0/1a MPOJYKTa pe-
aKLHU OT TEOPETUYECKH BO3ZMOKHOIO

2. IToAroToBKAa K BBLINOJIHEHHIO PadoThI

1. Tlomyuure y npenogaBaTenss HHCTPYKIHIO K MMPaKTHIECKOi paboTe.

2. O3HaKOMBTECh C 33JaHHMSIMH U IOPSAKOM BBIIOJIHEHUS paOOTHI

3. HOHFOTOBI)TG TETpaau K 3allMCU

3.KpaTkue TeopeTnueckne CBeIeHUs

Bbiuuciienne maccoBoii (00beMHOI) 1014

NPaKTHYeCKOI0 BHIX0/a IPOAYKTOB OT TEOPEeTHYECKH BO3MOKHOI'0

[TpuMeHsIOTCS CleAyIoUIUe YCIOBHbIE 0003HAUEHUS M COKPAIICHHUS:

e m (TB) - macca npoaykTa, paccuuTanHasi o ypaBHeHuUIo peakiuu (TeopeTnueckuil BbIX0.);

e m (IIB) - macca npoayKkTa, MOJy4eHHAs peaabHO (MPAKTHYECKUH BBIXON);

w (I1B) - maccoBas 10751 MPaKTUYECKOTO BBIX0/1a;

V (TB) - 06beM poyKTa, pacCUnTaHHBIN 110 YPABHEHUIO peakuil (TEOpEeTUUECKUI BBIXON)
V (IIB) - 00beM poayKTa, MOTYYSHHBIH peabHO (IPAaKTUYECKUN BBIXO/);

¢ (IIB) - oObeMHast 101 TPAKTUYECKOTO BhIXoa [4].

CrnenyeT uMeTh B BUIY, YTO TEOPETUUYECKUIN BBIXOJ BCEra OOJbIIe MPAKTHUYECKOrO BBIXO/A; TEO-
peTruecKkuil BbIxol 00bIYHO npuHUMaroT 3a 1 (100%), a mpakTHYeCKUil BBIXOJI COCTABIISAET JOJIO (YacThb)
OT TEOPETHUYECKOT0 BbIXO/1a:

w (IIB) = m (IIB)/ m (TB); o (IIB) =V (IIB)/ V (TB)

Aneopumm peuterus npamou 3a0a4u O0AHHO20 MUNA:

BHuMmaTenbHO NpOYUTANTE TEKCT 3a0a4H.

3anuinuTe yCIOBUE 3a7]a4d: YTO JaHO, YTO HAJI0 HAWUTH.

CocraBbTe ypaBHEHUE PEaKlIUM, OTUCAHHOM B 3a/1a4e.

B ypaBHeHHHU peakuuu MoayepKkHUTE GOPMYIIBI TEX BEIIECTB, O KOTOPBIX MIET peub B 3a/1a4e.
[Ton hopmynamMu OTMEUEHHBIX BEIIECTB YKAXKHUTE CIENYIOIINE BETUUHHBI:

a) KOJIMUECTBO BeIeCTBa (ompeensercs no koddduimenram);

0) MoJIIpHBIE Macchl (IIOJICYUTHIBAIOT IO (hOpMYysiaM BEILIECTB);

B) MaccChl BEIIECTB B COOTBETCTBUU C YKa3aHHBIM KOJIMYECTBOM BEIIECTBA.

6. Hanx gopmyrnamu OTMEUEHHBIX BEIIECTB 3aMUIINTE MX MACCHI, 33JaHHBIC YCIOBHEM 3aJlauH.
ITpu sTOM Maccy BeriecTBa, 0003HAYAIOITYIO TPAKTUYECKUN BBIXOJ], TPUMHUTE 3a X.

7. CocraBbTe paccyX/IeHuE Ha OCHOBE U3MEHEHHOI'O YCIIOBHS 3a/1a4H.

8. CocraBbTe NPONOPLHUIO HA OCHOBE pacCyXJIeHUs U pemute ee. [lomydeHHbIi OTBET
MIpe/ICTaBIsIeT COO0M TEOPETUUECKUI BBIXO/ MPOJYKTA PEAKIUH.

9. BpbluucIUTE MaCCOBYIO JIOJIIO MTPAKTUYECKOTO BBIXOA MPOAYKTA.

10. [aiiTe OTBET B COOTBETCTBHH C TJIABHBIM BOITPOCOM 3a/1a4H.

3aga4y MOXKHO PEIINTh, IPUMEHSIS PU3HUYCCKYIO BETUIHHY KOIUuyecmao geuecmsa (V).

agrONE
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Cnoco0Obl pelieHus 3a1a4
3anaua 1. [Ipu xnopupoBanuu 5611 Metana (00beM MPUBEICH K HOPMAJIBHBIM YCIOBHUAM) MOTyYe-
HO 239r xn0podopma. OnpenenuTe MacCOBYIO JOJIIO BbIXOJa MPOAYKTa PEaKLIUH.

Jano: Pemenne:

V(CHa)= 561 1. BeruncnsieM KOJIMYECTBO BEUIECTBA METAHA, B3ATOTO JJISl PEaKLIUU:
Myp(CHCI3)=239r | W CH4)=V(CH4)/Vm; W CHa) = 561/22,41/M015 = 2,5M0Ib
Ornpenenurs: 2.CocraBisieM ypaBHEHHUE PEaKIUU XJIOPUPOBAHUS METaHA

Wx(CHCIg) - ? 1o xiopodopma: CHs + 3Cl, = CHCI3 + 3HCI
W3 ypaBHEHUsI peaKluu CIEAYET, YTO
UCHCI3) = (CHs); ACHCl3) = 2,5mo0ib
3. Paccunraem maccy xsiopodopma, KOTOPBIN JOIDKEH ObLIT 00pa3oBaThCs
npu kommdectBeHHOM (100% -HOM) BBIXOE: m(CHCl3) = U/CHCIlz) -
M(CHCIg);
m(CHCI3) = 2,5mo15 * 119,5r/moms = 298,751
4. PaccunThiBaeM MacCOBYIO JIOJIO BBIXO/a Xyopodopma o Gopmysie
w(I1B) = m(I1B)/ m(TB)
W(CHCl3) = myp (CHCl3) *100% / m(CHClz3)
W(CHCl3) =239r *100% / 298,751 = 80%
Omeem: W ,(CHCl3) = 80%.
4.3ananue
1. BHuMaTenbHO NpoOYUTANTE YCIOBUS 3a/1a4
2. Pemnre 3anaun
3. Pemenue 3anummure B TETpaIbh
5. [lopsi1oK BHINOJHEHUST PAOOTHI
Pemnre 3amaun.
BapuanTt 1
3amaua 1. Beraucnure maccoByto noio (B %) BbIxoja O€H30J1a OT TEOPETUYECKH BO3MOXKHOTO, €CIIH W3-
BECTHO, yTo U3 11,211 anieruniena (H.y.) 0110 noaydeHno 10r O6enzona.
3amaua 2.KakoB BBIXO/ BOJIOPOJA OT TEOPETHUECKH BO3MOXKHOTO, €CIIN JUTsl peaKINH B3sUH 2,31 MeTal-
JUYECKOT0 HATPUSI U STHIIOBBINA CIIUPT, IPU 3TOM BbiAenwics 1 1 Bogopoza (H.y.)?
Bapuant 2
3anava 1. [Ipu okucnenuu §,8T yKCYCHOTO ajbJeTHAa aMMHAUYHBIM PAacTBOPOM OKCHJIa cepedpa Mmomydu-
mu 10r yKCycHO#M KHCIOTHL. Berauciure maccoByto oo (B %) BBIXO/a KHCIOTHI OT TEOPETHYECKH BO3-
MO>KHOTO.
3anava 2. Onpenenure o0beM okcua cepsl (VI1), moaydeHHoro npu peakuuu okcuaa cepsl (V) oobemom
1400m° (B.y.), ecrim 06BeMHast 10714 BBIX0a okcuza cephl (V1) OT TeopeTHdecKn BO3MOKHOTO COCTABIISET
88%.
6. ConepsxkaHue oT4eTa
1. Tema
2. llens
3. Pemenne 3amau
4. OTBETUTH HA KOHTPOIHHBIE BOMPOCHI

105



IIpakTuyeckasi pa6ora Neld
Tema: I'eneTnyeckas cBA3b MEKAY KJIACCAMH HEOPraHUYECKHX COCIMHEHHU I
Hesab: O600mNTh, CUCTEMATU3UPOBATh 3HAHHS O B3aUMOIIPEBPAILICHUAX MEXY KiaccaMH Heop-
TraHUYECKUX BEIIECTB.
2. [ToaroroBka K BbINOJHEHUIO PA0OTHI
1. TlonyuuTe y npenoaaBarenst COOPHUK MPAKTUYECKUX PaOOT.
2. O3HaKOMBTECH C 3aJJaHUAMU U MOPSAJKOM BBIIOJIHEHHS paOOThI
3. IloaroToBbTe TETPAIM K 3aMUCH
3. KpaTtkue TeopeTnuyeckue cBeJeHHs
MarepuanbHplii MUpP, B KOTOPOM MBI JKMBEM M KPOXOTHOM YaCTHUYKOW KOTOPOIO MBI SBJISIEMCH,
€IMH U B TO ke BpeMs OECKOHEUHO pa3HooOpazeH. EAMHCTBO M MHOrooOpa3ue XMMHUYECKHX BELIECTB
3TOr0 MUpa HauboJee SIPKO MPOSBISIETCS B 2eHemuuecKkoll Cés3u BEIIECTB, KOTOpas OTPa)kaeTcsi B TaK
Ha3bIBAEMBIX ceHemuueckux psoax. Beyienum Hanbosiee XxapakTepHble IPU3HAKY TaKUX PSIJIOB:
1. Bce BemecTBa 3TOro psifa JOJDKHBI OBITh OOpa30BaHbl OJHUM XHUMHYECKHM JIIEMEHTOM.
Hanpumep, psia, 3aliucadHbli ¢ IOMOLIBIO CIEAYIOIUX (HOpMYII:
Br. > HBr - NaBr - NaNOs
HEJIb3sl CYMTATh T€HETHUECKUM, TaK KaK B IIOCJIETHEM 3BEHE JIEMEHT OpOM OTCYTCTBYET, XOTS pe-
akuus g nepexona or NaBr k NaNO3 serko ocymiectBuma:
NaBr + AgNO3 = AgBr|.. + NaNO3

DTOT psAl MOT Obl CYMTATHCA TEHETHYECKUM PAJIOM dJeMeHTa Opoma, eciu Obl €ro 3aBepIluny,
HarpuMmep, Tak:

Br, > HBr - NaBr - AgBr

2. BemectBa, 00pa3oBaHHBIE OJJHUM U TEM XKe IIIEMEHTOM, JOJKHBI IPUHAIJIEKATh K PA3IMUYHBIM
KJIaccaM, TO €CTh OTpakaTh pa3Hbie POPMBI €T0 CYIIECTBOBAHMUS.

3. BemecTBa, o0Opa3ymoiine reHeTHUeCKU Pl OJHOTO 3JIEMEHTA, OJIKHBI ObITh CBSI3aHBI B3au-
MormpeBpaiieHusiMu. [1o 3Tomy npu3HaKy MOKHO pa3indarh HOJHbIE U HENOIHble TEHETUIECKUE PSbL.

Hanpumep, npuBeeHHBIN BBIIIE T€HETUYECKHUM psia OpoMa OyAeT HemOJHBIM, HE3aBEPIICHHbBIM.
A BOT CIJIETYIOIIHM PSIA;

Br, 2 HBr - NaBr - AgBr - Br;

y>K€ MOXKHO pacCMaTpHUBaTh KaK MOJHBIA: OH HAYMHAJICS MTPOCTHIM BEIIECTBOM OPOMOM U UM XKe
3aKOHYMIICS.

O060011as1 ckazaHHOE BBIIIE, MOKHO JIaTh CIIEAYIOIIEe OMpeIeJICHUE TEHETHUYECKOTO psjia;

2EHEeMUYEeCKUM HA3bIEAIOM PO 8eujecmes - npeocmagumeinel pasHvlX K1Accos, AGIAIUUXCA CO-
OUHEHUAMU OOHO20 XUMUUECKO20 INIeMEeHMA, CEA3AHHBIX 63AUMONDESPAUEHUIMU U OMPANCAIOUWUX 00U~
HOCMb NPOUCXOAHCOCHUSL IUX eU4eCE UNIU UX 2eHe3UC.

['eneTnyeckas cBs3b - MOHATHE Oosiee 001Iee, YeM MeHETUYECKUN Psijl, KOTOPBIH SIBISIETCS MYCTh U
SIPKUM, HO YaCTHBIM MPOSBICHUEM 3TON CBSI3U, KOTOpask pealn3yeTcs MpH JIOOBIX B3aUMHBIX MpeBpalle-
HUSX BeliecTB. Toraa, O4eBUIHO, TIOJI ATO OMPE/IEICHUE TTOAXOAUT U TIEPBBIA MPUBEICHHBIA B TEKCTE IMa-
parpada psiz1 BeIecTs.

st XapakTEepUCTHKNA T€HETUYECKON CBSI3M HEOPTaHWYECKHX BEIIECTB MBI PaCCMOTPUM TPH pas-
HOBUJTHOCTH T'€HETUYECKUX PS/IOB:

1. l'enernueckuit psan metauia. Hanbonee Gorart psig MeTamia, y KOTOPOTO TMPOSIBISIIOTCS Pa3HbIE
CTENEHU OKHUCJEeHUs. B kauecTBe mpumepa pacCMOTPUM F'€HETUUYECKHM psif| jKelle3a CO CTENEHSMH OKHC-
JeHud +2 u +3:

Fe > FeCl, — Fe(OH), — lf(‘() = Fe — FeCl, > Fe(OH), > Fe,0, > Fe
MeTaJ conb OCHOBaHME OCHOBHBI MeTa P FHADOKCH Bt T
XJOPHA PHAPOKCH OKCHA - XJIOPHL sceneaa(111) seneaa(ITl)
xenesa(Il) wenesa(Il) oxcup xenesa(II) skeneaa(I11) amoreproe AHAIOrHYeH
coeHene 1o cBojicTBaM
¢ peobNafaHHeM  COOTBETCTBYIOMIEMY

OCHOBHBIX THAPOKCHAY
CBOMCTB
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HamoMuuM, 4T0 17151 OKHCIIEHUS kene3a B xyopu xenes3a (I1) HyxHo B3saTh 6osee ciabblii OKHC-
JIUTEIb, YEM JUIA NOJIydeHus xyiopuaa xenesa (I11):
0 +1 +2 0 0 0 +3
Fe + 2HCI = FeCl,, + H,, 2Fe + 3Cl, = 2FeC
— [
2e

1
].‘(
6e

2. l'enernueckuii psii HeMeTaIIa. AHAJIOTUYHO PSITy MeTajuta 0oJiee Oorat CBSI3SIMU Psii HEMETall-
Jia € pa3HbIMH CTCIICHAMU OKHCJICHHUA, HAIIPUMEDP T€HETUUYECKUN psaa CEPBI CO CTECIICHAMU OKHCIICHHA +4
+6:

S > S0, > H,S0, > Na,s S0, — S0, — SO, — HS0, — 80, > 8

i 20 {HCJIOT i CMCJIOTHBI I cepHas KUCJIOTHBIN HemMeTaJll
HeMeTaJlJl KUCJIOTHBIN cepHUCTAdA COJIb KMCJIOTHbBIN KUCJIOTHBI I : as i
OKCH/I KHCJI0Ta cyJb(QUT HAT] OKCHUJL OKCHJL KHCJIOTa OKCHJL '
oxkeua cepoi(IV) okcu cepol(IV) okeng cepni(VI) okcuj cepoi(IV)

3aTpynHEHHE MOXET BbI3BaTh JIMILb MOCIECAHUN nepexo. Ecnu Bbl BeIONHAETE 3a/laHUs TAaKOTO
THUIA, TO PYKOBOJACTBYHTECH MPABUIIOM: YTOOBI MOJYYUTh MPOCTOE BEIIECTBO M3 OKUCIEHHOTO COEIMHEe-
HUS 3JI€MEHTa, HYXKHO B3ATh JUISL 9TOH LI€JIM caMO€ BOCCTAHOBIJIEHHOE €0 COEAMHEHUE, Halpumep JIeTy-
4ee BOJIOPOJHOE COEAMHEHUE HeMeTasula. B HameM npumepe:

4

2 0
SO, + 2H,S = 2H,0 + 3S{

ITo 3T0i1 peakiuu B IpUpoOJE U3 BYJKaHUYECKUX ra30B 0Opa3yercs cepa.
AHaJOTHYHO 715 XJIopa:

+5

1 0
KCIO4 + 6HCI KCl + 3Cl, + 3H,0

3. I'eHeTHuecKui pAAx METajuia, KOTOPOMY COOTBETCTBYIOT aM(bOTepHBIC OKCHUI U THAPOKCHUI,
O4eHb Oorar CBA35IMHU, TaK KaK OHH IIPOABJIAIOT B 3aBUCUMOCTU OT yCHOBI/Iﬁ TO CBOMCTBA KHUCJIOTHBI, TO
CBOMCTBAa OCHOBaHUS. HaanMep, pacCMOTpUM reHEeTHYECKUI pAd ODUHKA:

l
y N.l[,[%n(()l{ |
. ‘.,”J”'

Zn > ZnO —> ZnSO, —> Zn(OH),—_

am@doTepHbIi COJIb am@oTepHbIi

b/
5 *>ZnCl, — Zn
OKCHJL [”,‘”)U)d'f],l

cosb
‘ 4

4. 3ananmue

1. BHuMaTenbHO NpOYUTANTE YCIOBUS 3alaHUi
2. BrInonHuTe 3a1aHus

3. OTBeTHI 3aMUIINTE B TETPAIH

5. [lopsi10K BHINOJHEHHUS PAGOThI

3ananue. 3anuIInTe YpaBHEHUS PEaKIMi, WILTIOCTPUPYIOIINX CIIEIYIOIINE TPEBPALICHUS
a) S 2 SO2 2 SOz 2 H2S04 ->CaS04

0) C = CaC; = CzH2 > CO2 = CsH1206 = C2HsOH

6. Conep:kaHue oT4eTa

1. Tema

2. Lenn

3. BrIomHUTE 3a7aHus B TETPaIn

4. OTBETUTH HA KOHTPOJBHBIE BOTPOCHI

7. KoHTpoOJIbHBIE BONIPOCHI

3aoanus 011 camocmosamenvbHblx 6b160008.

1. Yto Takoe reHeTH4ecKuil psia?

2. YeM oTanyaeTcs MOHATHE TEHETUYECKAas CBSA3b OT MOHATHS TEHETUYECKUM psif?

3. B ueM paznuume Mex1y IOJHBIM U HEMOJIHBIM T€HETUUECKUM PsiioM?

4. Onpenenute, OTHOCSATCS JIU TIPEBPAILEHUS B BaIllMX BApUAHTAX K TEHETUYECKUM CBSI35IM.
5. Onpenenure, K KaKUM T€HETUYECKHUM PsiJIaM OTHOCSITCSI TPEBPAILICHUS] B BAIlIMX BapUAHTAX.
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IIpakTuyeckasi padora Nel9
Tema: O3HakoMIeHHe ¢ 00pa3HaMu CPeACTB OBITOBOIM XMMMHU U JIEKAPCTBEHHBIX MpenapaTroB

Henpb: O3HaKOMIIEHHE C XUMUYECKHMM COCTAaBOM M MHCTPYKLHSAMH 10 IPUMEHEHHUIO BaXHEHIINX
JIEKapCTBEHHBIX IIPENAapaTOB M MaTEpUalioB, C COCTAaBOM M IPUMEHEHHEM HEKOTOPBIX XUMHUYECKHUX
CPEICTB CAHUTAPUU U TUTHEHBI.

Jlureparypa:

1. http://www.naBkaroBapoB.pd/katalog/bytovaya-khimiya/moyuschie-sredstva

2. http://byt.potrebitel.ru/data/5/33/p74.shtml

3. [loaroroBka K BBITOJHEHHIO Pa0OTHI

1. TlonyuuTe y npenogaBareist HHCTPYKIMU K MIPAKTUYECKOH paboTe.

2. O3HaKOMBTECH C 33JJaHUSAMU U MOPSAJKOM BBIIOJIHEHUS pabOThI

3. O3HaKOMBTECH C MMpaBUJIAMH MOJIb30BaHUs qoMariHei anteukoil u [ OCT 25644-96 Cpeocmea
Morowue cunmemuyeckue nopouwkooopasuvie. Obwue mexnuveckue mpeoo8aHus

4. Kparkue TeopeTnuecKkue cBeJeHHUs

JloMamHas MeJHIIUHCKAA aNTeYKa

IIpaBuiia nosib30BaHKs JOMAalIHeH aNITeYKOi

e JlepKuTe anTeuky B HEIOCTYITHOM MECTE JUJIsl IeTeH, ICUXUIECKH OOJIBHBIX U TMOXKHIIBIX JIFOJICH
C 0CJ1a0JIE€HHBIM 3PEHUEM.

e Ha Bcex yrmakoBKax JIEKAPCTBEHHBIX MPETAPATOB JIOJKHBI OBITH ATUKETKH.

e O0s3aTeNbHO IPOBEPSITE CPOK FOJTHOCTH JIEKAPCTBEHHOI'O IIpernapara.

e [lpu XpaHEeHUM JEKapCTBEHHOTO Iperapara HeOOXOIUMO YYHTHIBATH TPEOOBAaHUS IO XpaHe-
HUIO, yKa3aHHbIE B NHCTPYKLUHU K IIpenapary.

e [lepen Tem, Kak 1aTh IpenapaT WiCHY CEMbH, BHUMATEIbHO NIPOYUTANTE MHCTPYKLHUIO K IIpe-
napaty, ocod0oe BHUMaHue, oOpainasi Ha MPOTHBONOKA3aHUS K IPUMEHEHUIO, MEPBI IPEIOCTOPOKHOCTH,
B3aUMOJEHCTBUS C IPYTMMH IIpenapaTaMu.

Onpenesnenue NPUroHOCTH JIEKAPCTBEHHBIX NPeNapaToB
H BCIIOMOTaTeJbHBIX MATEPHAJIOB

e [InacTeIpb 10JKEH OBITH YUCTHIM, JIACTUYHBIM, XOPOLIO MPUKIEUBATHCS.

e /Ipaxke u TabJIETKN HE JOJDKHBI UMETh TPEILUH, apanyH, ISATEH.

e Ma3u He JTOJKHBI OBITh 3aCOXIIMMH, JTOJKHBI JIETKO BBIJIABIMBATHCS U3 THOOMKA, BbIJaBICHHBIC
MIOJIOCKOH — HE PacCiIauBaThCsl, XPAaHUTHCS B 3aKPBITHIX TIOOMKAX.

e J)Kunkue siekapcTBa HEIb3s IPUMEHATh, €CJIM OHM YaCTUYHO Pa3IMINCh, UCIIAPUIINCH, COLEPKAT
0CaJI0K B BUJI€ XJIOIILEB.

Moromue U YHCTSLIUE CPeCTBA

I'OCT 25644-96 Cpeocmea morowue cunmemudeckue nopoukooopasnvie. Obujue mexnuueckue
mpebosaHus

[Topomky TOMKHBI M3TOTOBIATHCS B COOTBETCTBHM C TPEOOBaHMSMHU HACTOSILErO CTaHAApPTAa U
TEXHUYECKHUX YCIOBUH; MO pEIenTypaM, COTIACOBAaHHBIM C OpraHaMHU 3JIPaBOOXPAHEHUS; TEXHOJIOTHYe-
CKUM perjaMeHTaM U o0pa3liaM-3TajioHaM, YTBEPKICHHBIM B YCTaHOBICHHOM MOPSIJIKE.

Ymo makoe cmupaivbHlit ROPOULOK?

Cmupanvhulit ROpOUIOK — STO CMECh OOJIBIIIOTO YKMCIa XUMUYECKUX KOMIIOHEHTOB. Y MEHHUE TIPO-
W3BOJMTENICH COCTABUTH MPABMILHYI0O XHMUYECKYIO0 ()OPMYITy, OITUMAIILHO COYETAIONIYI0 aKTHBHBIE Be-
IIECTBA, ITO3BOJISIET CO3/AaBATh XOPOILUE CTUPATIBHBIE TOPOLIKH.

IToBepXHOCTHO-aKTHBHbIE BellleCTBA.

Kak npaBuiio, B cOCTaB CTUPAIBHOTO MOPOIIKA BXOJIUT KOMOMHALIMS STUX SH3UMOB, U OHU YCHIIU-
BalOT AercTBUE ApYT npyra. [TIopomok ¢ 3H3UMaMu — 3TO XOPOIIMK AOporoi nopomok. Hamomuum, 4to
OOJIBIIMHCTBO 3H3UMOB 3 dekTHBHBI Tpu Temnepatype 40-60°C u nmumis HekoTopsie pu 80°C, mostomy
WCTIOJIB30BaTh CTUPAIBHBIN MOPOIIOK C OMOJ00aBKaMH MPH BBICOKOH TeMmIepaType, HalpuMmep, MpH KH-
MISTYEHUH, TPOCTO OECCMBICIIEHHO.

Kakmue 6b1BaroT Moroniue cpeacra?
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Haunbonee pacmpocTpaHeHbl y Hac nopoulkoobpastvle Moromue cpencrtBa. OHM BBICOKOA(DPeK-
TUBHBI JUIsI CTUPKU OOJIBIIEH YacTH BeIled €XEeIHEBHOrO IOJb30BaHUs (IOCTENbHOE Oelbe, OJexaa U
T.0.).

JKuokue morowue cpeiacTBa Takke MOTYT ObITh 3(p(EeKTUBHBI MU CTUPKE €1a003arpsi3HEHHOTO
Oenbsi. A BOT HMCIIOJIB30BaTh UX JIJISI CTHPKU CHJIBHO3Arps3HEHHOTO Oelibsi OECIONe3HO, ¢ STHM OHHU HE
CTIPaBATCSL.

B noporux cynepmapkerax MOSIBHJICS €II€ OJMH BUJ MOIOIIUX CPeACTB — mabiemku. OHU ObIBa-
IOT OJIHOCJTIOWHBIE OBICTPOPACTBOPUMBIEC MM MHOTOCIIOMHBIE C PETYIUPYEMON CKOPOCTHIO PAaCTBOPEHUS
cioeB. Bo BTOpoM cityuae akTHBHbBIC BEIIECTBA BKIIIOYAIOTCS B pabOTy 1O ovepe/u: cHavyasia sH3uMbI (30-
40°C), 3ateM kuciaopogocoaepxkaiue oroenusatenu (60°C). OCHOBHOE OTIHYKE ITHX MOOIIUX CPEJICTB
— ymoOCTBO ¥ SKOHOMHUYHOCTH 103upoBanHus (12 TabaeTKy B 3aBUCUMOCTH OT CTEIICHHU 3arpsi3HEHIS).

5. Ilopsinok BbINOJIHEHHS PadOThI

1. JlomamHsisi MeIMIIHHCKAS anTeyKa

OTBeTHI 3aNUIINTE B TETPAIb

1. TTo3HAaKOMBTECh C COCTaBOM M IpaBWJIAMH TIOJIB30BaHUS JOMAITHEH alTeuyKoi, MprU3HaAKaMu
MPUTOHOCTH €€ COCTABIISIOMINX K UCIOb30BaHu0. (CM. «KpaTkue TeopeTHIecKue CBEICHHS)

2. OmnpenesneHre MPUTOAHOCTD JICKAPCTBEHHBIX TPEnapaToB

3. Onpexnenute NPUTOJHOCTh BCIIOMOTATEIbHBIX MaTEPHAIOB

2. Momomue 1 YUCTSIIHE CPEACTBA

OTBeTHI 3aNUIINTE B TETPAIb

1. O3HaKOMBTECh C COCTABOM U IMPUMEHEHHUEM IPEIJIOKCHHBIX XUMHUUECKUX CPEJCTB CAaHUTAPHUU
Y TUTUCHBI.

2. Ompenenure, K KAaKOW IPYIIE MOIOIIUX CPEICTB OHU OTHOCATCS?

3. Onpexnenure CPoOK TOAHOCTHU?

7. ConeprxkaHue oT4eTa

1. Tema

2. llens

3. Odopmienue paboOTHI

4. OTBeTHl Ha KOHTPOJIbHBIE BOIIPOCHI

5. BruIBOAEL

8. KoHTpoJIbHBIE BONIPOCHI

1. Yto HEoOX0MMMO caenaTh nepes ynoTpedieHneM JiekapcTna?

2. Kakue rpynmnsl MOIOIIMX CPEACTB BBIITYCKaeT XUMUYECKask IPOMBIIIIEHHOCTH?

3. Vkaxkute QyHKIUH (337a91) KOMIOHEHTOB CTHPAJIbHOTO Nopomika. OTBET 3aHECUTE B TAOJIHILY.

KoMmnonent Oyukuus (3a1a4a)

IMoBepXHOCTHO-aKTHBHBIE Bellle-
crBa (ITAB)

Docharbl

Ilesounble KOMIIOHEHTHI

OnTuuyeckue oT0CINBATEIH

Kucaopoaocoaep:xamue ordesn-
BaTeJIN

IH3UMBI

AHTHpECOPOEHTBI

Oraymku

Ilenoracureau
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3. KoMmiekT MaTepHuaJioB AJ1s IPOMEKYTOYHOI aTTeCTALIMHU N0 Pe3yJibTATaAM OCBOCHHS
npeamera
ITAKET 9K3AMEHATOPA
IMosicHuTeIbHAS 3aNUCKA

[Tpeamer «Xumus» uzydaercs cryaeHTamu crnenranabHocTd 19.02.11 TexHomorus mpoIyKTOB IMH-
TaHMS U3 PACTUTENBHOTO ChIphs B TeueHue | - |1 cemectpoB B coorBercTBUM ¢ PI'OC, Paboueii mporpam-
MoH, yrBepkaeHHOM [[K «EcTecTBeHHO —HayqyHOTO HUKJIa.

[TpomexyTouHO POPMOIl aTTecTanuy MO AUCHUILINHE SIBJISETCS YK3aMEH, KOTOPBIA UMEET CBOCH
yenvio MPOBEPKY MPEAMETHBIX U METAaNpeIMETHbIX KOMIIETEHIIMH 00yJaroIuxcs 0 ONEPUPOBAHUIO OC-
HOBHBIMH TOHSTHSMH, 3aKOHAMU U TEOPUSMHU XHMHUH, BAXKHEHIITUMH BEIIECTBAMHU, XUMUYECKUMHU PEaK-
LUSAMH, pacyeTaMy 110 XUMHUYECKUM (OpMyJiaM U YpaBHEHUSIM.

Dk3aMeH npoBoAuTcs B (hopme TecTupoBanusi. PazpaboTano yeTbipe BapraHTa, KaXKAblil BApHaHT
COCTOUT U3 MATH yacTed. OnpeaessomuM IpU3HaKoM Kax 10l 4acTi paboThl sBiseTcs popma 3aJaHui,
KOTOpBIE Pa3INyaroTCs M0 COACPKAHUIO U CIIOKHOCTH.

Crtpykrypa Tecra.

Ha BhInosTHEHHE K3aMEHAIIMOHHOM paboThl maetes 2,5 yaca (150 munyT).

Yactpb A comepxuT 16 TecToBBIX 3a1aHuii 3aKpeITol (popmbl. Ha BeImoHEHHE 3TOM YacTH pabOThI
orBogutTcs 40 MuH.

Yacte B conepxut 4 3amanus oTKpbiToi (opmbl. Ha BeIoIHEHUE 3TOM YacTH pabOThl OTBOIUTCS
15 muH.

Yacte C comepxut 7 3aJaHuii Ha COOTBETCTBHE, KOTOpPbIE TPEOYIOT BHUMATEIBHOCTH, YMEHUS
aHAIM3UPOBaTh, CPAaBHUBATH. Ha BHITIOJIHEHHE 3TOM YacTH pabOThl OTBOAUTCA 45 MUH.

Yacte D copepxut 2 3a1aHus Ha YCTAaHOBIIEHUE MOCIEA0BATEIHLHOCTH, KOTOPbIe TPEOYIOT BHUMA-
TenpHOCTH. Ha BhITIONTHEHUE 3TOM YacTh paboThl oTBoaAUTCs 20 MUH.

Yacts E cogepxut 2 3anaun. Ha Beimonaenue orpoautes 30 MuH.

CucremMa ouleHMBAHUSA IK3aMEHANMOHHOMH PadoThI

Yacrtp A. 3a npaBUIbHBINA OTBET Ha KaXK10¢ 3a1anue yactu A craButcs 1 6amt (16 6amios).

Yacts B. 3a kax/1p1ii MpaBUIIbHBIN OTBET Ha 3a7aHue yactd B craButcst 1 6amn (4 6amna).

Yacrtp C. 3a xaxaoe mpaBuibHOe cOOTBeTCTBUE cTaBUTCs 1 Oamn (3amanust Nel, No2, No4, NoS5 —
o 2 6asna, Ne3, No7 — o 1 6amny, Ne6 — 3 6anna) (13 6aios).

Yacrp D. 3a ycraHoBNeHHE MpaBUIBLHON MOCIENOBATENFHOCTH 3aaHnii yacTu C cTaBUTCS M0 3
6ana (6 6anIoB).

Yacrp E. Pemenne kaxaoii 3agaun onennBaetcs B 5 6amios (10 6amios).

MakcumanbHoe KonruecTBo 60amioB — 49 (3a yacte A — 16, yacts B — 4, wacte C — 13, wacte D —
6, gacts E — 10).

[IIkajia nepeBoJa B NATHOANIBHYIO CHCTEMY OLIEHKH:

0 — 25 6amta — «2» (0 — 52%)

26 — 37 6ama — «3» (53 — 74%)

38 — 41 6anna — «4» (75 — 84%)

42 — 49 Ganna — «5» (85 — 100%)
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DK3aMeHAIIHOHHBIN TeCT
YACTb A. 3aoanus 3axkpoimoit hopmwi
1. MakcumaibHOE YHCIIO JIEKTPOHOB, 3aHUMAIOIIUX 3S — OpOHTAIIb, PABHO:

1) 14, 2) 2; 3) 10; 4) 6.
2. K p-anaementam OTHOCHTCS:
1) kpeMHHUiA; 2) aKTUHU, 3) renwit; 4) xpom;
3. DuektpoHHas GopMysia aToMa aTFOMUHHS:
1)1s22s22pt;  2) 1s%2s? 2p®3s?; 3) 1s%2s% 2p®3s%3pt; 4) 1s22s2 2p®3s23p°.
4. BpoMuj Kaaus — TBEPJOE TYrOIIABKOE BEIIECTBO, HMEET KPUCTAIIHIECKYIO PELIETKY:

1) voHHYI0;  2) MOJIGKYJISIpHYIO;  3) METAJUIMYECKyl0;  4) aTOMHYIO.
5. Cucrema, Korja Kariy OJHOM KUIKOCTH PaclpeiesieHbl B CPeIe APYroi KHUIKOCTH, Ha3bIBACTCS:
1) KOJUTOMTHBIN PaCTBOP; 2) SMYJIbCHS, 3) cycneHsus; 4) a3p0301b.

Hapymenue (oTciianBaHue) CTpyKTYpBI Tellsi C BBIICICHHEM BOJIbI HA3bIBACTCS:

1) cenuMeHTaLNS; 2) Kore3us; 3) cunepesuc; 4) nentu3anusi.
7. B 760 r Boas! pactBopuiin 40 r dhochopHO KKCIOTHL. MaccoBast 10Jis KHUCJIOTHI B PaCTBOPE pPaBHa!

1) 5 %; 2) 8 %j; 3) 2 %j; 4) 10 %.

8. KuciioTsl — 3T0 CJI0XKHBIE BEIECTBA, COCTOSIINE U3 aTOMOB:

1) BoJ1opo/ia M KMCIOTHOTO OCTAaTKa; 3) KKcI0poIa, METAJIA WIIM HEMETAalIa,

o

2) MeTajlia U KUCIIOTHOTO OCTaTKa, 4) metayuta u rpymmsl OH.

9. ConM — 3TO CJIOKHBIE BEIIECTBA, KOTOPBIE COCTOST U3 aTOMOB!
1) Bomopoa M KUCIIOTHOTO OCTaTKa; 3) Kuciopoa, MeTajula HiIM HEMeTallla,

2) MeTajljia U KHCIOTHOTO OCTATKa; 4) merasuia u rpymmsl OH.

10. Hemeramisl pacmoioKeHbI:
1) B nepgoii monosune I1.C.; 3) B paBoii BepxHeit yactu [1.C.;

2) Bo Bropoi nosoune [1.C.; 4) B neBoit HwxkHei yactu [1.C.

11. I'pynna —COOH — 3T0 coyeTaHue rpymit:
1) ajbpaeruIHON ¥ TUAPOKCUIHHOM; 3) KapOOHMIIBHOM U aJTbJICTHIHOM;
2) TUAPOKCHIBHOW M aMUHOTPYIIIIBI; 4) kapOOHHUIBHOU M THAPOKCHIIBHOM.
12. KayecTBeHHast peaxiysi Ha TIUIEPHH:
1) obpasoBanue riuunepara meau (1) sspko — curero 1Bera;

2) BbIJICTICHHE BOAOPOa IIPH B3aUMOJICHCTBUN C aKTHBHBIMH METaJlIaMHU;
3) obeciBeurBaHe OPOMHOMN BOJIBL;
4) mosiBJIeHHE OcajKa cepedpa.

13. ®ynkuunonansHas rpynna —NHz HasbiBaeTcs:
1) noHOM aMMOHUS; 3) aMuUHOTpYIIIOii;

2) aNbJACTHIHOM TPYIIION; 4) xapOOHUIIBHOM TPYIIIOH.

14. AMMHOKHCIIOTHI IPUHAAJIEKAT K YUCITY:
1) opraHMYECKHX KHCIIOT; 3) opraHuyueckrx aM()OTEPHBIX COCAMHEHHH;

2) OpraHUYECKIX OCHOBAHHUH; 4) HEOPraHMYECKUX KHCIIOT.

15. BropuuHas cTpykTypa OeiKa MmoaJiepKuBaeTcs:
1) KOBaJICHTHBIMH MOJISIPHBIMHU CBSI3SIMH; 3) HOHHBIMH CBSI3SIMU;
2) BOJIOPOIHBIMHU CBSI3SIMU M AUCYIIB(UIHBIMA MOCTUKAMU; 4) BOZOPOJHBIMU CBS3SIMH MEKITY
C=0 u >NH rpynnamu.
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16. Kakue u3 BEmIeCTB SIBISIOTCS H30MEPAMH.
1) CHs - CH=CH- C= CHz 4) CH= CH- CH = CHy
|

CH3 5) CH3— CH = CH — CH = CHy;
2) CHs — CH= CH - CHz — CHs3;
3) CH, = C — CH = CHy; 6) CHs— C = C - CHs

|
CHs3

YACTH B. 3adanua omkpuimoi ghopmul

1. Jononuuth. ClOXHBIE BEUIECTBA, COCTOSIIIME U3 ABYX 3JIEMEHTOB, OJUH M3 KOTOPBIX — KUCIOPOJ B
CTETIEHU OKUCIICHUS —2 HA3BIBAIOT «evveennns

2. JIOTIOJIHUTE. DIIEKTPOIUTHI, KOTOPHIE TUCCONUUPYIOT Ha KAaTHOHBI BOJAOPOJA W AHHOHBI KHUCIOTHOTO
OCTATKA HA3bIBAKOT eevveennee

3. HomonHuTth. OpraHuvecKkre BEIIeCTBA, MOJEKYJBI KOTOPBIX COJEpKaT KapOOKCHUIBHYIO TPYIIY —
COOH, cBsi3aHHYIO C YIJI€BOJOPOIHBIM PAUKATIOM HA3BIBAIOT evvesss.

4. JlononHutk. BeniecTBa ¢ 04e€Hb BHICOKON OTHOCUTENIBHOM MOJEKYISIPHON MacCcoOi, MOJIEKYJIbI KOTOPBIX
COCTOSIT U3 MHOXKECTBA MOBTOPSAIOIINUXCS CTPYKTYPHBIX ()PATMEHTOB HA3ZBIBAIOT «evveenss

YACTD C. 3adanus na ycmaHnog1eHue coonmeemcneus

1. CootBeTcTBHE «d)opMyna BCIICCTBA U THUII XHUMHYECKOU CBSI3U

Dopmyiia BENIeCTBA Tun XUMHUYECKON CBSI3U
1. K20 a) METAJLTMYECKass B) KOBaJCHTHAs MOJISIPHAS 1) BOJIOPOJTHAS
2.H 0) noHHas ') KOBAJICHTHAsI HEMOJIIpHAs

2. CootBerctBue «Dopmyna U Ha3BaHHE BEIIECTBAY. .

®opmyna | Ha3zpanue BemecTBa

1. FeCly; | a) consinas kucnota;  0) xyjopun xkenesa (I1);  B) TuapoKcHI HATPHS;  T) YroJibHasi KMCIIOTA;
2. NaOH; | n) oxcun xenesa (I); e) oxcun xenesa (111); k) xmopun xenesa (111).

3. CooTBeTcTBHE «YPaBHEHUIO PEAKIUI M COKpallleHHOe HOHHOE YpaBHEHUE

VYpaBHEHUIO peaKkuuii CoxkpallleHHOe HOHHOE ypaBHEHHE

1. FeCls + 3NaOH = Fe(OH)s)+ 3NaCl | a) 3Na* + 3CI- = 3NaCl B) FeClz+ 30H = Fe(OH)s| 13Cl-
6) Fe3*+ 3NaOH™ = Fe(OH)s| + 3Na* ) Fe** + 30H" = Fe(OH)s|

4. CootserctBue «Kiacc HeopraHM4ecKiX COeAMHEHUH U (opMyIIa BEIIeCTBay»:

Kracc HeopraHu4ecKnuX CoeIMHEHUN dopmyna BelecTsa
1.OcHoBanus a) H.COsg; B) MgSOy; I[) Fe 03
2.Conu 0) H» r) Ca(OH).; e) CoHq
5. CootBerctBue «Kiacc opraHn4eckux coequHEHUH 1 001as hopMynay:
Kiacc opraHMuecKux coeIMHEHUI O61mas Gpopmyiia
5. AnkaHbl a) CnH2n; 0) CnH2n+2; B) CnH2n-6; 1) CnH2n-2;
6. KapOoHOBbIE KHCIOTHI n) CnH2n+1; e) CnH2n+10H; x) R—-COH 3) R— COOH
6. CootBercTBue «THN peaklMy U UCXOAHBIE BEIIECTBA»
Tun peaknuun HcxonHble BeNecTBa
1. 3amemenne a) CH3—C=C-CH3z+HCl > B)CH3z-C (CH3) -CH(CI) + KOH >
2. Ilpucoenunenue 0) CHs +Cl, > r) CHs—CH2>—COH + Ag20(NH4OH ) =2
3. Oxwucnenue

7. CootserctBue «llomumep u MoHOMEDY

[Tommumep Mounomep
1. [omumpomnwieH a) € — aMUHOKAIIPOHOBAS KACIIOTA B) IIPOITHJICH
0) n3omnpeH T) 3THJIEH
YACTb D. 3adanusa na ycmamnosienue nociedosanmeibHocmu
1. VkaxuTe mocCiie0BaTEeILHOCTh PEAreHTOB, MUCIOJIb3yEeMbIX JJISI OCYIIECTBICHHS CIEAYIONINX Ipe-
BpALlCHUN:

CHs - CHsOH -> CH3COH -> CH3:COOH -> CH3COONa
1) HNO3, 2) HZO, 3) Cuo! to; 4)A920(aMMHaqHLIﬁ p-p)s 5)N3.ZSO4.
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2. B ypaBuennn peaknuu: Cu + 4HNOj3om) —> CU(NO3)2 + X + Y, BMecTo X 1 Y ClleyeT HAIKCATH:

1) NO2 u H20; 2) 2NO2 u 2H0; 3) NO u H20;

YACTb E. Pewenue 3aoau

4) 2NO u 4H0;

1. Beruncanre Maccy CepHOM KHCIOTHI, KOTOpas MOTpeOyeTcst, YTOObI HEHTpaIn30BaTh PacTBOp, COJep-
xamuit 10 T rugpokcuma Hatpus?
2. IInotHOCTH Opranmyueckoro BemecTsa (H.y) paBHa 1,17 r/n. BeraucnuTe ero OTHOCUTEIBHYIO MOJIEKY-
JSIPHYIO Maccy M HaiauTe hopmyity, eciaum MaccoBasl J0Jis1 B HeM yriepojaa paBHa 92,3%, a Bomopoaa

—7,7%

OTBeThI

IK3aMEHAIMOHHBIA TECT

YACTD A. 3adanua 3aKkpbimoit hopmol

1 2

2 1

3 3

4 4

5 2

6 3

7 1

8 1

9 2

10 3

11 4

12 1

13 3

14 3

15 4

16 (35, (4 6)

YACTb B. 3adoanus omkpwimoii hopmwl
1 OKcuabl

2 Kucmotsr

3 Kap6oHOBEIE KHCITOTHI

4 ITosnumepst

YACTH C. 3adanusn na ycmanosjienue cOOmMeemcmaeus
1 10, 2r

2 16, 2B

3 Ir

4 I, 2B

5 16, 23

6 10, 2a, 3r

7 18

YACTH D. 3adanus na ycmanosienue nociedo6ameibHocmu
1 2,3,4,5

2 2

YACTb D. 3a0anus na ycmanosienue nocied06amebHocmu
1 12,25r

2 CoHa.
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[Tpunoxenue 1

Pemenue 3agau
Nel. Brrumcinure Maccy CEpHOM KHCIIOTBI, KOTOpas MOTpedyeTcsi, YTOObI HEUTpaIru30BaTh pacTBOp, CO-
nepxamuid 10 T ruapokcuaa Hatpusi?

Jano: Pemenne

m(NaOH)= 10r 1.3anuceiBaeM ypaBHeHue peakiuu. [lox hopmynoii oTMEUEHHBIX BEIIECTB
yKa3bIBa€M KOJIMYECTBO BeliecTBa (omnpeaensercs mo kodhduiuentam) u
MOJISIPHBIE MacChl (ITOJICYUTHIBAIOTCS IO (hOPMYIIaM BEIIECTB).

Haiitu: H S04 + 2NaOH = Na 2SOq4 + 2H20
m(H 2SO4) —? 1 Mo 2 moub
98r/momnn 80r/moman

2. Beraucisiem KOJIM4eCcTBO BEIIECTBA THAPOKCUIA HATPHSI, B3SATHIX ISl PEAKIIHH:
v (NaOH) = m (NaOH) / Mr (NaOH);
v (NaOH) = 10r / 40r/mois = 0,25 mMoub
3.3 ypaBHEHHUsI peakiuu cieayer, uyto s peakiuu ¢ 2 Moitb NaOH tpebyercs 1 monp H 2S04
CrnenosarenbHo, ais 0,25 moins runpokcuaa Hatpus Tpedyercs X. Perraem npormopimro
2 mosib NaOH — 1 monb H 2S04
0,25 mosie NaOH — X moas H 2S04
X wmois H 2504 = 0,25 mois x 1 mois/2 mois = 0,125 mois
4. Boraucisiem maccy H 2SO4:
m (H 2SO4) = v (H 2S04) * M (H 2S04);
m (H 2SO4) = 0,125 mous * 98r/moms = 12,251
6. OnpenensieM Maccy peaibHO MOJYYSHHOTO TETPaXJIOpUIa yriiepoja:
M p (CClg) = m (CCls) * ws (CCls) /100; m yp (CClyg) =771+ 80/100 = 61,61
Otset: M(H 2SO4) = 12,251

No2. [I1oTHOCTB OpraHuYecKoro BemecTBa (H.y) paBHa 1,17 r/n. Beraucianre ero OTHOCUTENBHYIO MOJIe-
KYJIIPHYIO Maccy U Haiaute GpopmMyily, eciyu MaccoBas 0l B HeM yriepoja paBHa 92,3%, a Bogopoja —
7,7%.

HaHno: Pemenue:
p(CiHy)=1,17r/n | 1 sapuanm

©%(C) =92,3% 1. Haxoanm MOJISIpHYIO Maccy OpraHM4ecKoro BeLIecTBa
®%(H) =7,7% o popmyne M = p. Vi,

Haiitu: M (opr. semy = 1,17 v/ * 22,4 n/monb = 26,2 r/Mob.
CHy -7 2. I1oCKONbKY YHCIIOBOE 3HAYCHUE MOJISIPHOH MACChI

PaBHO OTHOCHUTEIHLHOW MOJICKYJIIPHOW Macce

M = M, cnenoBarensHo My (opr. Bemr.) = 26,2.

3. Haxo/iiM 4rciio aTOMOB yriiepojia U BOJOPO/ia B MOJIEKYJIe
OpPTaHUYECKOTO BEIECTBA:
X:y=923/12:7,7/1;, x:y=1,7:7,7, x:y=11
[pocreiimas popmyna CH. Ho My = 12+1 = 13, T.e B 1Ba pa3a MEHbIIE,
yeM HalJieHHas
My (ope. sers.) = 26. 3Hauut, Gpopmyina opr. BemiectBa CoHb.
2 sapuarm
Haxonum uepes maccoBble JOJH.
®% = X *A;/M; * 100%; X(C) = ®% (C) * M, (CxHy) / A((C ) *100%, T.e.
X(C) =92,3% 26,2/ 12100% = 2
COOTBETCTBEHHO
y(H) = 7,7% 26,2 / 1100% = 2
3uauwnt, popmyia opr. BemecTBa CoHy. [IpoBepka mokassiBaet, uto-M(CoHz) =26.
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