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IMacnopT poHaa OLIEHOYHBIX CPEACTB
no 001eo0pazoBaTe/ibHOMY Y4eOHOMY NMPeAMeETY

BJ1. 09 XUMUS

19.02.11 TexHoJIOTMsA NPOAYKTOB NUTAHUS U3 PACTHUTEJIbHOIO ChIPbA

Pe3ynbTaThl OK | HaumenoBanue HanmenoBanue KOHTPOJIBHO-
o0yucHHS TEMBI OLICHOYHOT'O CpEeJICTBA
i YpoBeHb 1 v e
(ocBOCHHBIE Texkymui KoH- IIpomexxyrounas
OCBOEHUS
KOMIIETEHIINH, TPOJIb aTTeCTalUsA
TEMBI
YMEHHUSs, YCBO-
CHHBIC 3HAHUSA)
1 2 3 4 5 6
Paznen 1. Oprannyeckasi XumMus
JIP1, JIP2, JIP3, OK Tema 1. Teoperuue- VYcrHbIl onpoc,
JIP4,JIP7, MP1- 1- CKHE OCHOBBI OpTaHH- 23 TECTHPOBAHHUE,
MP3, ITP1-I1P-4, OK6 o ’
YEeCKON XMMHH KP1,JIP1
I1P35
Tema 2. YriieBogopojabl
JIpl- JIP7, MP1- OK AJkaHEbI YcrHbIi onpoc,
MP3, IIPI-TIP11, | 1- TECTHPOBAHHUE,
I1P14, IIP15, OK7 2,3 JIP2
I1P16, ITP35, IIK
1.1.
JIp1-JIP7, MP1- | OK | AnkeHbl YcrTHbI# onpoc,
MP3, IIPI-TIPL1, | 1- TECTHPOBAHHUE,
[1P14, ITP15, OK7 23 o
[P16, TIP35, , XAMHYECKHAN
MK1.1., TIK2.1., muxrant, JIP3
K 2.2.
JIP1-JIP7, OK AnkanueHnsl AJTKUHBI YcTHBIH ompoc,
MPI(1), MP1(@3), | 1- TECTUPOBAHUE,
MP2, MP3 OK7 23 o
IIP1-IIP11, [IP13, ’ XUMUHCCKUH
P35, K 1.1., AHUKTaHT
T1IK2.1., IIK2.2.
JIP1-JIP7, OK ApeHbl VYcrHbIH onpoc,
MPI(1),MP1(3), 1- TECTUPOBAHUE
MP2, MP3, [TP1- | OK7 23 ’
I1P11, ITP13, ’
I1P15, ITP16,
I1P35
JIP1-JIP7, MP1- | OK [IpupoHbIEe UCTOUHU- TectupoBanue,
MP3, ITP1-I1P11 1-
’ ’ KH YIJI€BOJOPOJ0OB I1P1, KP2
I1P13,ITP15,11P16, | OK7 yr AOPOL 2,3
P35, TIK 2.1.,
T1K2.2.
Tema 3. Kucjiopoacoaep:kaimue opraHu4ecKue coeJMHeH sl
JIP1-JIP7, MP1- | OK | Criuptsl YcTHBIi ompoc,
MP3, IP1-IIP11, | 1- 23 TeCTHpOBaHIE,
TIP13-TIP16, OK7 ’ P4
T1P35
JIP1, JIP3, JIP4, OK1- | Anpaeruast YcTHBIH ompoc,
JIP6, MP1-MP3, | OK7 TeCTHpOBAHIIE
TP1-IIP11, IIP13- 2,3 1IP5 ’

TIP16, TIP35, TIK
1.2




JIP1-JIP7, MP1- | OK KapOoHOBBIE KHCITOTHI YcTHBIi ompoc,
1&4;’133’ 1;[1; 11'6HP 11, (1)_1<7 TECTHPOBAHHE,
P35, IIK1.2. (2- 2,3 JIP6, IIP2
0)
TIK2.2. (2-6)
TIK 3.2.
JIP1-JIP7, MP1- | OK CnoxxHbie 3(UpHI 1 Y cTHBI onpoc,
MP3, TIP1-TTP11, 1- JKHPBI TCCTUPOBAHUEC
TIP13-I1P16, OK?7
TIP35, TIK 1.2. (2- 2,3
6)
TK 2.2. (2-6)
I1K 3.2.
JIP1 - JIP7, MP1- | OK YraeBoasl YcTHbIi ompoc,
MP3, TIP1-IIP11, | 1- TECTUPOBAHHUE,
[1P13-I1P16, OK7 23 o
[P35, TIK 1.2.(3) ’ XUMHHCCKIH
K 2.2.(3) JAUKTAHT.
IIK 3.2. JIP7, I1P3, KP3
Tema 4. AzoTrcoaep:kaimme OpraHudecKue coeJMHeHnsl
JIP1- JIP7, OK Tema. AMUHBI YcTHBIH ompoc,
MP1(1),MP1(3), 1- TCCTUPOBAHMUC,
MP2, MP3, IIP1- OK7 23
I1P11, ITP13, ’
I1P15, ITP16,
I1P35
JIP1- JIP7, OK AmuHOKHCIOTHI. ben- YcrHbIit onpoc,
MPI(1),MP1(3), 1- KU TCCTUPOBAHUEC
MP2, MP3, IIP1- OK7 2,3
I1P11, ITP13,
I1P15,ITP16, ITP35
Tema S. BbICOKOMO/1EKYJIAPHBIE COEIMHEHHU S
JIP1-JIP7, MP1- | OK BricokomonekynspHbie YcTHBIM onpoc,
MP3, TIP1-TIP11, 1- COCJIMHECHU A TECTUPOBAHMEC,
I1P13-I1P16, OK7 2,3 JIPS. KP4
I1P35, IIK1.1., >
TIK2.1.
Pa3nes 2. O01mas 1 Heopraumieckasi XuMH

Tema 1. Teopernueckue 0CHOBbI XMMHUU
JIP1, JIP2, JIP3, OK OCHOBHBIE TIOHSTHS VYcrHbIH onpoc,
MPIOMPIC), | OKS nposepoias
MP2, MP3, TIP17- 2,3 pabora, [1P4
I1P20, ITP34,
I1P35
JIP1- JIP4, OK | AtoM. DnekTpoHHast YcTHbll onpoc,
JIP6,JIP7, 1- 000J104Ka TECTUPOBAHUE,
MP1(1),MP1(3), | OK6 23
MP2, MP3, T1P24, ) poBepoOYHas
I1P25, TIP31, pabora
11P34, I1P35
JIPL, JIP3, JIP7, OK XUMHUYECKUE CBSI3U YcTHBI omnpoc,
MPI(1),MPI1(3), 1- TECTUPOBAHHUE,
MP2, MP3, OK6 23
TTP17-TIP20, : BBIHOJ'IHCHI/I?
I1P21, ITIP22, yHOpaxxHCHUH
T1P34, ITP35
JIP1, JIP3- JIP7, OK MaccoBas nosst pac- Pemenne 3anau,
MP1-MP3, [IP17- | 1- TBOPEHHOT'O BENIECTBA 2,3 I1P6, ITP5
T1P20, ITP23, OK6




[1P32, T1P34,

11P35, I1IK1.2.
(2,3),
TK 2.2.(2,3)
JIP1- JIP7, OK XUMHUECKUE PEaKIIHH YcrHbli onpoc,
MPI(1),MP1(3), | 1- TECTUPOBAHUE,
MP2, MP3, I1P17- | OK7
[1P20, B2, YIpaKHEHUS,
TIP23, TIP27, 23 | JIP9
T1P28, I1P34,
TIP35, TIK 1.2. (2-
4), 1K 2.2.(2-4)
JIP1-JIP7, MP1- | OK | Peakuuu B pacTBOpax VYcrnelit onpoc,
MP3, TIP17-TTP20, | 1- 3JIEKTPOJIUTOB 23 TECTUPOBAHUE,
I1P21, I1P34, OK7 ’ [1P7
T1P35
JIP1- JIP7, MP1- | OK OKHUCIUTEIBHO- BOC- YcTHBI# onpoc,
MP3, TIP17-11P20, | 1- CTaHOBHTEIBHEIE Pe- 23 YIpaKHEHHs,
I1P21, ITP27, OK7 ’
Tp34, [P35 AKIHH [TP3, KP>

Tema2. Heopranuueckasi XuMust
JIP1-JIP7, OK OKCUIBI YcrHbIN o1poc,
MPI1(1), MP1(3), | I- TECTUPOBAHUE,
MP2, MP3, I1P17- | OK7
[IP20, P21, BBITIOJHCHNE
I1P23. TIP26, 2,3 yIpaKHECHUH
I1P34, ITP35, IIK
1.2. (2-8), TIK 2.2.
(2-8)
JIP1- JIP7, OK Kuciaotel YcrHbIi onpoc,
MPI(1), MP1(3), | I- TECTHPOBAHUE
MP2, MP3, ITIP17- | OK7
I1P20, ITP21, 23
11P23, T1IP26, ’
I1P34, ITP35, IIK
1.2. (2), IK
2.2.02)
JIP1-JIP7, OK OcHoBanug. Coiu YcTHBIM onpoc,
MPI1(1), MP1(3), | I- TECTHPOBAHUE
MP2, MP3, I1P17- | OK7
T1P20, TIP21, 23
11P23, T1IP26, ’
11P34, TIP35, IIK
1.2.(2,5), TIK 2.2.
(2,5
JIP1-JIP7,MP1- | OK Mertannsr Hemeraibl YcrHbIi onpoc,
MP231, Ip 1273;1_[1’20: (1) TECTUPOBAHUE
TIP21, TTP23, K7
TTP26. TIp30. 53 JIP10, ITP9, KP6
T1P31, ITP33- ’
T1P35, IIK 1.1.,
TK 1.2. (6), TIK
2.1., TIK 2.2.(6)

Tema 3. XuMus ¥ :XKU3HbL

JIP1-JIP7, MP1- | OK XuMHA U KU3HD JlenoBas urpa,
MP3, 11P29, 1- CHTYaIHOHHBIE
T1P30, ITP31, OK7
TIP33-TTP35, TIK 23 | 3amaum, IIP10,
1.2.(8), TIK 2.2. KP7
(8), TIK 1.1., TIK

2.1.




JIP1- JIP7, MP1- | OK Ok3aMeH
MP3, ITIP1-11P13, 1- 23
[1P15-11P32, OK7 ’

ITP33-I1P35




OueHo4YHbIE CpeCcTBA MO 00111e00Pa30BATEILHOMY Y4eOHOMY NpeaMeTy
XUMUs
19.02.11 TexHos10rus MPOAYKTOB NUTAHUS U3 PACTHUTEJIBHOI0 ChIPbS

I. Tekyumuii KOHTPOJIb YCIIEBAEMOCTH

TunoBblie KOHTPOJIbHbIE 32JaHUA /151 OLEHKU c()OPMUPOBAHHOCTH OOIIUX, IMYHOCTHBIX, MeTa-
NpeIMEeTHBIX U NMpPeIMeTHBIX KOMIIeTeHIIUI, yMeHHd M 3HAHUI B X0/1e¢ OCBOCHUS TUCHHUILIMHBI
1. KommiekT MaTepuaJioB /il NPOBeIeHNUs TECTOBOI0 U MHOT0 KOHTPOJIS
Pazpnen 1. Opranuyeckasi XuMus
Tema 1. TeopeTudeckue 0CHOBbI OPraHUYeCKON XUMHH
Ilepeyennb BOpPoCOB /I YCTHOIO OIIpOCa
1. Yrto uzyyaer opraHudyeckasi XuMus?
2. Yto BbI 3HaeTE 00 OPraHNYECKUX BEIIECTBAX?
3. B yem oTiinuue opraHuYecKuX BEIIECTB OT HEOPraHUYECKUX?
4. ChopmynupyiTe U MOSCHUTE OCHOBHBIE MOJOXKEHUS TEOPUM XUMHUecKoro ctpoenust A.M. Byriepo-
Ba.
5. OxapaktepusyiTe MOHSATHE BaJCHTHOCTD.
6. Kakyro BaleHTHOCTb MIPOSBIISIOT aTOMBI YIIIepoa B OPTaHUYECKUX COSTMHEHUSAX?
7. Kakue BeliecTBa Ha3bIBalOT opranndyeckumu? Kakue opraHnueckue BEIecTBa BXOJAT B COCTAB pacTH-
TEJIbHOMN U )KUBOTHOU KJIETOK?
8. UeM MOXHO OOBSCHUTH OIPOMHOE YHCIIO OPTaHMYECKUX COCIMHEHHU MO CPaBHEHUIO C HEOpTraHUue-
CKUMH?
9. Kakue nmpu3HaKku MOJI0KEHBI B OCHOBY KJIacCU(UKAIIUN OPTaHUYECKIX COSAMHEHUI?

10. Kakyio rpynmy aTtoMoB Ha3biBaloT (pyHKIMOHAIBHOW? Kakwe (QyHKIMOHANBHBIE TPYNIBI BaM W3-
BecTHBI? Hamummre ux popMyIibl 1 HA30BHUTE KIACCHI COSAMHEHUH, COIEPKAIINX TaHHBIE TPYIIIHI.
11. Kaxkue BemrecTBa Ha3bIBaIOT U30MEpaMu?

TecTbl IO TEME
1. Ilo mpuBeaeHHBIM CTPYKTYpPHBIM (pOpMyJIaM OMpeeiuTe KJIacc YriieBOAOPOIOB:
1) CH; - CH»- CH> -CH3; 2) CH;3 - CH= CH- CHzg; 3) CH=C - CHg;

2. Onpenenute, K KAKOMY KJIacCy OpraHMYECKHMX BEIIECTB MPHHAAJIEKAT COCAMHEHUS CO CIEAYIOIIUMHU
dhopmynamu:

1) CH; -CH, — OH;  2) CH3 - CH» - CH> — COOH; 3) CHs - CH2- CH2- NH2
CocraBbTe Ha3BaHMS OPTrAHHMYECKUX BEIIECTB 0 UX CTPYKTYPHBIM (popMyiam:
3. Hamummre cTpykTypHBIE (OPMYIIBI CIETYIOMIUX BEIIECTB:

1) mpomaH; 2) 6yren-1; 3) rekcaHoBasl KMCIIOTa;
4. BpiOepuTe U30MepBI Cpesiu NPEATOKEHHBIX (POPMYIL.
1) CsHio; 2) CHs - O - CH3; 3) C3H30, 4) CoHsOH; 5) CsHio.
5. CocraBbTe BO3MOXKHBIE H30Mepbl A1 yrineBogopoaa CeHia.
6. JIOTIOJIHUTG. — CIOCOOHOCTh ATOMOB XMMHMUYECKHX 3JIEMEHTOB 00pa30BbIBAThH OIpeIeIIeH-
HO€ YHUCJIO CBSI3E C IPYrUMHU aTOMaMu
7. JlOMOJHUTE. ATOMBI B MOJIEKYJIaX COETUHEHBI IPYT C IPYTOM COTJIACHO MX , IpUYeM yriie-

PO/l B OPraHMYECKHX BEIECTBAX BCETJa YETHIPEXBAJICHTEH, @ €r0 aTOMBI CIIOCOOHBI COSMHSTHCS B IIETH
JIUHEIHOT0, Pa3BETBICHHOI0, 3aMKHYTOI'O CTPOEHHUSI.
8. JlononHuts. CBOMCTBAa OPraHUYECKUX BEIIECTB ONPENEISAIOTCS HE TOJNBKO MX U KOJIHUYe-
CTBEHHBIM COCTABOM, HO U TIOPSAKOM CBSI3U aTOMOB B MOJIEKYJIE, T.€. XUMUYECKUM CTPOCHHEM.
9. JlononHUTh. ATOMBI B MOJIEKYyJaX OPraHMYECKUX BELIECTB OKa3bIBAIOT JPYT Ha JIpyra
BIIUSIHUE, OT KOTOPOI'O 3aBUCAT CBOICTBA BEILIECTBA B IEJIOM.
10. HamumuTe cTpyKTypHBIE (POPMYIIBI BELIECTB [0 UX MOJIEKYIISIPHBIM (popMyam:
1) C3Hs; 2) CHCl;; 3) CH40; 4) CHsN.



Tema 2. YriaeBoaopoasbl
AJIKaHBbI
IlepeyeHb BONPOCOB /IJIsl YCTHOI'O ONPOCA
1. Kakue oprannyeckue BelIeCTBa HA3bIBAIOT YTIIEBOAOPOIaMU?
2. Kakwue yrieBomopo/ibl Ha3bIBAIOT NpeeIbHBIMHU, WK asikanaMu? KakoBa ux o0mas dhopmymna?
3. JlafiTe ompemeneHe MOHATHS «TOMOJIOTHYCCKUH psiay. [IpuBeauTe cocTaB M Ha3BaHHE MEPBHIX IMIECTH MPEICTa-
BHTEJIEH TOMOJIOTUIECKOTO PA/Ia METaHA M COOTBETCTBYIOIUX UM OJTHOBAJICHTHBIX YTJIEBOAOPOIHBIX PAJIUKAaJIOB.
4. CocraBbTe CTPYKTYpHBIE (DOPMYJIBI BCEX BO3MOXKHBIX H30MepoB coctaBa CsHis M Ha30BUTE BEllleCTBA COTIIACHO
MEKyHapOJAHON HOMEHKIATYpE.
5. Kakme u3 npuBeaeHHBIX QOpMyn oTBewaroT mpenenbHbIM yriaeBogopogam: CsHg, CgHis, CsHe, C3Hs, CooHao,
CiH?
6. Ilepeunciivte OCHOBHBIC MPOMBIIIJICHHEIC U J1a00PATOPHBIE CIIOCOOBI TIOMYUYCHHS TPEICIBHBIX YTIICBOIOPOIOB.
IIpodeccnoHAILHO OPUEHTUPOBAHHOE COAEPKAHUE
1. Kaxum 06pazom XOJOIMITbHBIE YCTAHOBKH CBS3AaHBI C aIKaHAMMA?
2. Hcnonbk3oBaHue mapaguHa B MUIIEBOM MPOMBIIIICHHOCTH.
3. Kakue ankaHbl HCHOJIB3YIOTCS B BUJIE TOIIIUBA?

TecTnl MO TEME
1. YkaxuTe ommOOYHOE OTIpe/IeICHHEe AIKAHOB:
1) npenenbHBIE YTIEBOIOPOIBL; 3) HaCHIIICHHBIE YTJIEBOIOPOIbI;
2) KapOOIUKIIMYECKUE COSAMHEHUS (B MOJICKYJIaX UMEIOTCS IIUKIIBI);  4) mapauHOBBIC YTIICBOIOPOIBI.
2. Ilpu3sHaky, XapaKTepU3yLIUe CTPOCHUE ANKAHOB:
1) SP*-rubpuanszanus, miockas Gpopma Moneky 120°, u 7 -cBs3q;
2) SP-rubpuanzanus, nuaeliHas Gopma Moekyn 180°, u T-cBs3w;
3) SP3-rubpuaunsanus, Gopma MoIeKy — Terpasap 109°28', 1 -cBs3m.
3. Bo30yXKACHHBIN aTOM yTiiepoja UMeeT ANEKTPOHHYIO KOH(UTypaIHIO:

1) 1S?2822P3; 2) 1S%28%2P?; 3) 1S22S8%2P%; 4) 1S22S12P3.
4. PaccrosiHEEe MeXIy aTOMaMH yIiIepoJia y allKaHOB: 1) 0,154uM; 2) 0,134uMm; 3) 0,120mM; 4)
0,140uMm.
5. ®opMyIBI BEIIECTB ATKAHOB: 1) CoHs;  2) CsHs; 3) CsHug; 4) C7His; 5) CsHio.

6. IlpuBenuTe mpumep 0OJHOTO N30MEpPa F'eKCaHa U TalTe Ha3BaHHE M0 CUCTEMAaTUYECKONH HOMEHKIIAType.
7. HammmuTe ypaBHEHUS peakiuii, IpU IMOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTH CIIEAYIOIINE IpeBpalieHus (mpu
HEOOXOJIMMOCTH YKAKUTE YCIOBHSI UX IPOTEKAHUS): MeTaH —>XJIOPMETaH —>3TaH

AJIKEeHbI
IlepeyeHnb BONPOCOB /1Jisl YCTHOTO ONpPoca

1. Kakue yrineBogopo/ sl Ha3bIBalOT HEMPEIEIbHBIMU?

2. OxapakTepusyiTe Ki1acc OpraHM4eCKMX COEAMHEHUN ajakeHbl. OTHOCSTCS JIM STHJICHOBBIE YIJIEBOMIO-
POJIbI K HETIPEAETbHBIM COEIMHEHUAM?

3. Kakue Tunsl M30MepUN XapakTepHbI Ui alkeHoB? IIpuBenuTe nmpuMepsl H30MEPOB Pa3IMYHOIO THUIIA
Y Ha30BUTE JTH BEILIECTBA.

4. Hanmmmre CTPYKTYpHbIE (OPMYNbI CIEAYIOIIMX YIIEBOJOPOJOB: a) 2-MeTHiI0yTeH-2; 0) 2-
METHJINPOTIEH; B) 2,3-1UMeTHIreKceH-3; ) 2,5,5 -TpUMETUITeKCeH-2; /1) IUC-4-MeTUIINEeHTEH-2.

Kakue u3 HUX UMEI0T reoMeTpruecKkue n3oMepbl? Hanummure ux cTpyKTypHbIe (GOpPMYIIBI U HA30BUTE.

5. Chopmynupyiite mpaBuiao MapkoBHUKoBa. [IpuBeauTe mpuMepsl peakiiuii THAPOTATIOTCHUPOBAHUS U
peakuuil ruapaTanuy, WIIIOCTPUPYIOIIKE OTO IIPABUIIO.

IIpodeccnonaiLHO OPMEHTHPOBAHHOE CO/IEPKAHHE

1. Kak yOBICTpUTH CO3peBaHKE OBOLIEH B TEIIHLE?

2. B nmpouecce kakoil peakiuy Mory4darot 3TuieH? I' e npumensieTcs sTuieH?

3. Hcrnonb30BaHue MONUIPONUICHA B IUIIEBOH IPOMBIIIIEHHOCTH.

XUMHYECKMH IMKTAHT - YTBEPKIACHHUE
Ecnu cormacen ¢ yrBep’IeHHUEM, TO PAIOM C MOPSAIKOBBIM HOMEPOM TOCTaBb 3HAK «1», €CIU HET, TO «-»
1. O6mas ¢popmyna ankeHoB Cn Hon +2.



B mosiekynax aJikeHOB JIB€ IBOMHBIE CBSI3U.

OTeH - BaKHENIINN TPEICTaBUTEND aJIKEHOB.

JJig alnKeHOB XapaKTepHbI peakluy 3aMeLICHHSI.
AJIKEHBI - HEHACBIILIEHHBIE YTIEBOA0PO/IBI.

AJIKEHBI — CBIPbE ISl TOTYYESHHUSI TIOJTMMEPOB.
dopmyna srena — CoHa.

AJIKeHBI IPUMEHSIOT AJIsl CBAPKH METAJUIOB.

9. DrteH moay4aroT Jeruaparainuei 3TaHona.

10. Ha3BaHus ankeHOB 00pa3yroT ¢ MOMOIIbI0 cyddukca — aH.
11. Jlns alKeHOB XapaKTEepHbI PEAKIUHU IPUCOECTUHEHUS.
12. Ankensl TopsT ¢ oopazoBannem CO; u H>O.

13. Obmas ¢popmyna ankeroB CnHon.

14. ®opmyna stena CoHo.

15. AnkeHbl — npeeiabHbIE YIIIEBOIOPOIbI.

16. B Monekiax aJIkeHOB OHa IBOMHASA CBI3b.

17. Ankensl obecuBeunBatoT pactBop KMnOs u nona.
18. AToMBI yriieposia B MOJIEKYJIaxX aJKeHOB HAXOAATCA B SP° — THOPUIHOM COCTOSHUM.
Kpurepun ouneHok:

«5» - 1-2 ommbox

«» - 3-6 ommboK

«3» - 7-9 ommbox

NN R WD

TecTbl 10 TEME
1. IlpomneH, coenuneHune GopmMysa KOTOPOTO UMEET CTPYKTYPHYIO popMyIry

1) CH2=CHz; 2)CH=CH; 3)CH;=CH=CHzy; 4) CH,=CH - CHs
2. B Monekynax Kakoro BeIECTBA IPUCYTCTBYET JABOWHAs CBA3b?

1) aTuHa; 2) nu3o0yraHa; 3) aTeHa; 4) nmeHTaIUCHA
3. B Moekynax Kakoro BEIIecTBa MPUCYTCTBYET OHA T-CBSI3b?
1) aTuHa; 2) uzobyraHa; 3) aTeHa; 4) HUKIIOTIeHTaHa
4. K coenunenusi, umeronum odiryto hopmyny CoHzn oTHOCHTCS
1) 6ensou; 2) TeKceH,; 3) muknoOyTaH; 4) rekcanueH

5. JlaiiTe Ha3BaHHE CIEAYIOIIEMY BEIIECTBY:
CHs- CH=C- CHz- CH- CH3
| |
CH; CH;
6. YcTaHOBUTE COOTBETCTBHE MEXKTY (DOPMYJION TOMOJOTUYECKOTO psifia U Ha3BaHHMEM BEIECTBA, MPH-
HaJJIeKAIEro K HEMY:

DopMmyia roMoJIOrMYECKOTO psiaa HasBanue BemecTBa
1) CoHone2; A) 6eHzon B) stunen
2) CuHon b) nponaauen I') 2-meTunnponan

AJIKaaueHbl. AJTKHHBI
IlepeyeHb BONPOCOB /Jisl YCTHOT'O ONpoca

1. Kaxue yrneBoopoibl Ha3bIBAIOT AJIKaJUEHAMH?

2. INpuBeaute KinacCUPUKALUIO JUECHOB B 3aBUCUMOCTH OT B3aHMHOTO PACIIOJIOKEHHUS IBOMHBIX CBS3EH B MOJIEKY-
ze.

3. Haifre ompeeneHus MOHATHIM: MTOJIUMEDP, MOHOMEp, MOJTUMEpPH3alivs, SJIEMEHTapHOE 3BEHO, CTEIeHb MOJUMe-
pHU3aIuH, CTEPEOPETYIIPHOCTD, TEPMOPEAKTUBHOCTD, TEPMOIUIACTUIHOCTD.

4. Kaxoii mpouecc Ha3bIBAIOT ByJIKaHU3auel kayayka? Kakue mpoayKThl PpU 3TOM MOJIy4arOTCs?

5. Kakwue yriaeBogopo sl Ha3pBalOT ankuHaMu? Kakosa ux odmias ¢popmymna?

6. Ha npumepe anieTHIEHOBBIX YIIIEBOJOPOJIOB JalTe ONpEeAEICHUE MOHIATHS «MEXKIIacCOBas H30MEPHUS.



7. OnumuTe 3JIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJBI alleTHIeHa. 3a CUYeT MEePEeKPhIBAaHUS KaKuX
opOuTaneit 00pa3oBaHbl CBA3M MEXKITy aTOMaMH yriepoaa’?

8. CpaBHUTE UIMHY TPOUHOM CBSI3U C JUIMHOW JBOMHON U OJIMHAPHOM CBSI3EH.

9. CpaBHUTE TUIIBI H30MEPUH, XapaKTEPHBIE IJIS IPEAETBHBIX, STHJICHOBBIX U alleTUICHOBBIX YTIIEBOJAOPOIOB.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPIKAHUE

1. Wcnonb30oBaHue pe3UHbI B MUIIEBOM MPOMBIIUICHHOCTH.

2. U3 4ero npom3BOASAT CHITUKOH?

3. Kakue u3aenvs U3 CUIMKOHA UCTIOIB3YIOT B KOHAUTEPCKOM Jieie?

XMMUYeCKUI TUKTAHT - yTBEPKICHUE
Ecnu cornacen ¢ yTBepKACHUEM, TO PSAIOM C MOPSAKOBBIM HOMEPOM TIOCTaBb 3HAK «+», €CIIH HET, TO «-»
O6mmas ¢popmyna ankeHoB Cy Hon 2.
B Mouekynax ankaaueHOB OJlHA ABOWHAs CBA3b.
DTeH - BaKHEHIINIA TPEICTaBUTENb aJIKaJUCHOB.
Jljig ankaaueHoB XapaKTEepPHbl PEAKIIMH 3aMEILECHUS.
AJKaJeHbl - HEHACBIIIEHHBIE YTIEBOIOPO/IbI.
AJKaIUEeHBI — CBHIPBE IS MTOTYUYCHUS TTOJTMMEPOB.
®opmyna nenraauena — CsHs.
AJKaIMEeHbl TPUMEHSIOT 71l CBAPKU METAJUIOB.
9. Byraguen noay4aroT AeruapaTalyei sTaHomua.
10. Ha3BaHus ankaareHOB 00pa3yroOT C MOMOIIBI0 cyhdUKca —IHeH.
11. Jlns ankaJneHOB XapaKTEPHbI peaklUy MPUCOSANHEHUS.
12. Anxaauensi ropsr ¢ oopazoBanneM CO2 u H2O.
13. Obmas ¢popmyna ankenoB CnHon.
14. ®opmyna nponaguena C3Ha.
15. AnkanueHsl — IpeaesbHbIE YTIIEBOAOPO/IBI.
16. B monekiax aikaJaueHOB JIBE IBOMHBIX CBSI3H.
17. Anxaauensl oOecrBeunBatoT pactBop KMnO4 u noaa.
18. ATOMBI yriiepo/ia B MOJeKy/Iax aaKaJdeHOB HAXOAATCS B Sp° — THOPHIHOM COCTOSHMUHL.
Kputepun onenok:
«5» - 1-2 ommbox
«» - 3-6 ommboK
«3» - 7-9 ommbox
TecTbl 10 TEME
1. Ilponaguen, coennHeHue GopmMyia KOTOPOro UMEET CTPYKTYPHYIO popmMyiTy
1) CH,=CHz; 2)CH=CH; 3)CHx=C=CHy; 4) CH,=CH - CHs
2. B Monekynax Kakoro BeIIECTBa MPUCYTCTBYET JIBE JBOMHBIX CBSI3U?
1) »tuHa;  2) u3oOyraHa;  3) 3TeHa; 4) neHTagMeHa
3. K coenunenust, umerorum ooty popmyny ChHono oTHOCHTCS
1) 6enzon;  2)rekcen; 3) nukinoOyTtaH;  4) rekcagueH
4. JlaiiTe Ha3BaHUE CIEAYIONIEMY BEIIECTBY:
CH; = C =C- CH;- CH- CH3
| |
CH;3 CHs
5. YcTaHOBHUTE COOTBETCTBHE MEXKIY (POPMYION TOMOIOTUYECKOTO Psiia M Ha3BaHWEM BEIECTBA, MPH-
HaJJIeXkKAaIlero K HeMy:

XN R

®dopmyiia roMOJIOTHYECKOTO psiaa Ha3zBanue BemecTBa
1) CoHono; A) 6enzon B) stunen
2) CoHan b) nponanuen I') 2-metunmnponan

6. DTuH, coequHeHne (popmya KOTOPOTO UMEET CTPYKTYpPHYIO popMyIry
1)CH2=CH2 2)CH=CH; 3)CH;=C=CHzy; 4) CH2=CH - CHs



7. B Mozekynax Kakoro BEIIECTBA MPUCYTCTBYET TPOTHAS CBS3h?
1) »tuHa;  2) u3oOyraHa;  3) 3TeHa; 4) neHtaaueHa
8. K coequnenusm, umerormm oomryro ¢popmyny CnHano oTHOCHTCS
1) rekcun;  2) rexcad; 3) nukioOyTaH;  4) rekcajJueH
9. JlaiiTe Ha3BaHUE CIICAYIOIIEMY BELIECTBY:
CH=C - CH- CH:- CH- CH3
| |

CH3 CH3
10. YcTaHOBUTE COOTBETCTBUE MeXay (OPMYINIOil TOMOJIOTHUYECKOrO psAlla U HAa3BaHMEM BEIECTBa,
MPUHAJICIKALIETO K HEMY:
dopmyIia roMOJIOTHYECKOro psia HasBanue BemecTBa

1) CiHanoo; A) Genzon B) atun

2) CuHons b) nmponanuen I') 2-meTmnmponan
6. Haubonee xapakTepHOe XUMHUYECKOE CBOMCTBO alleTHIICHA!

1. 3amerenne;  2) OKHCIICHHE, 3) npucoenuHenue;  4) OTIIEIUICHHUE

7. BemiectBa, ¢ KOTOpBIMU OyIyT pearupoBath U MpOMaH, U MPOIHUH:
1)xucnopoa, XJaop, XJI0POBOJAOPO/I; 3) kuciopo, 6pom, XJop;
2)6poM, OpOMOBOIOPO]I, A30THASL KUCIIOTA; 4) HaTpuii, a30THAsI KMCIIOTA, XJIOP

8. IlpucoenuHeHNE UACT O MPaBUITY MapKOBHHUKOBA B CIICIYIOIIEM YPaBHCHHH:
1)0yTten-2 + 6pomoBofopos;  2) mporieH + Boaa;  3) OyreH-1 + xyop;  4) 3TuieH + BOJOPO.I
9. BemectBa BCcTymaronye B peakiuo ¢ MeHTHH-27

1) Hatpuii; 2) Boja; 3) Bogopoy; 4) sTuneH
10.  BemectBa, ¢ KOTOPBIMU PEArUPYET U FE€KCAH, U TEKCUH-2:

1) Bona; 2) 6pom; 3) Bogopon; 4) KuciIoposa
11.  Ha3BaHue npoaykTa noJHOTO OpOMHUpPOBAHMS alETHIICHA:

1) 1,1,2,2-TeTpabpomaTaH; 2) 1,2-mu6pomMaTeH; 3) 1,2-qubpomaTaH; 4) 1,1-mu6pomaTan
12.  Jlyis mpomnwHA YCTAaHOBHTE COOTBETCTBHE MEXKIY HA3BAHUEM PEAKIIMH M MPOIYKTOM PEAKIUU IPH
MIOJIHOM MPUCOETUHEHUHT

HasBanue peaknuun IIponykT peakuuu
1. runpuposanue a) CH;—CCl,—CH, 6) CH,—CCl,—CHClI,
2. TUIPOXJIOPUPOBAHUE
3. XJIopHpOBaHHUE B) CH3_ﬁ:_CH3 ' r) QH3“-CH2"CH3
4. ruaparanus 0
Apenbl

Ilepeyens BOpoCoB Aj1s yCTHOTO ONpPOca

1. Kakue yrneBosoposl Ha3bIBalOT apOMaTHUYECKUMU?

2. KakoBa ux o6mas ¢popmyna?

3. Pacckaxute 00 2JIEKTPOHHOM U MTPOCTPAHCTBEHHOM CTPOCHHUH MOJIEKYJIbI O€H30171a.

4. Kakue TUIBI U30MEPUU XapaKTEPHBI JJIs apOMAaTUYECKUX YriieBoaopoaoB? CocTaBbTe CTPYKTYpHBIE
(dhopmyel Bcex U30MepHBIX apeHoB cocTaBa CoHi» M Ha30BUTE MX COTJIACHO MEXIYHAPOIHOW HOMEHKIIA-
Type.

5. Kakue u3 nepeyncieHHbIX CBOMCTB MPUCYIIN OeH30IIy: a) OeclBeTHas KUAKOCTD; 0) KpUCTAJIbl CHHE-
ro 1BeTa; B) 0e3 3amaxa; I') paCTBOPUM B BOJIE; /1) SIBJISETCS] XOPOLIUM pacTBOpUTENIEM?
IIpodeccrnonaibHO OPUEHTHPOBAHHOE CO/IEpP:KaHNe

B numieBoii NpoMBIIITIEHHOCTH ISl IPUIAHUS, YCUJICHUS MM BOCCTAHOBIICHHUS! OKPACKH MHILEBBIX MPO-
IYKTOB HCIIOJIb3YIOTCS Kpacutenu. Kakue yriaeBonopoabl SBISIOTCS OCHOBHBIM CHIPbEM JUIS MPOU3BOJ-
CTBa 3TUX Kpacuresueen?

Tectbl 10 TEME
1. Obmas ¢popmyia apoMaTHYECKUX YTIIEBOAOPOJIOB:

1) CnH2n-2; 2) CnH2n-6; 3) CnH2n; 4) CnH2n+2-
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2. PaccrosiHEe MEXTy aTOMaMH yriiepojia B OSH30JIe COKpAIAeTCs 38 CUET:
1) IMKITNYECKOT0 CTPOSHHSI MOJIEKYJIBI; 3) paBHOMEPHOTO pacipeiesICHHsI JIEKTPOHHOM TUIOTHOCTH;
2) pacmoyioKeHUs THOPHTHBIX OpOUTaNIeH B OJTHOM TUIOCKOCTH; 4) BIUSHUE TT-3JICKTPOHHOTO 00JIaKka
3. BemectBa ¢ obmieii hopmyioit CoHans OTHOCSATCS K KiIaccy:

1) amkaHOB; 2) aTKeHOB; 3) aJIKWHOB; 4) apeHOB.
4. B monexyse OeH30J1a MIECTh aTOMOB yTIIepo/ia 00pa3yIoT:
1) npaBUIBHBIH MIECTUYTONBHUK; 3) TpeyroIbHUK ¢ OOKOBBIMH OTBETBJICHUSIMH;

2) HeNpaBWIBHBIN MIECTUYTONBHAUK;  4) KBaApaT ¢ OOKOBBIMHA OTBETBICHHSIMH.
5. CoctosHME THOPUAM3AINH ATOMOB YIJIEpOJa B MOJIEKyJe OeH30a;
1) sp; 2) sp’; 3) sp’; 4) sp u sp’.
6. CocraBbTe CTPYKTYpHBIE (POPMYIIBI CIIEAYIOIINX apEHOB!
1) 1,2- gumeTmiiOen3on;  2) 2- MeTHI-3-TIPOITHIOCH30IT;
7. CKOJIBKO COeIMHEHUM n300pakeHo Hinke? Ha30BUTE 3TH COCIMHCHUSI.
Hymepayuio konvya npoeoosam max, umobvl HomMepa paouxanos ovliu HaUMeHbUUMU.

2Hs CaHs CsH; C.H
CoHs
a) 6) /O/ !D-) @/ e)
C3H;
sH

7

C,Hs CH, CsH,
B) r) .
- Q/ 8. CXO0JCTBO XMMHMYECKUX CBOMCTB GEH30/1a U IIPeiebHBIX YIIEBOI0POI0B
CsHs IPOABIIACTCA B pCAKIIMKU
1) C¢Hg + 3H2 — CeHio; 2) C¢He+ CoH4 —CeHs— CoHs;

3) CsHe + 3Clo — CsHsCls;  4) CsHg + Bro — CsHsBr + HBr
9. Hﬂﬂ MMOJIYYCHHS HUKIIOI'CKCaHa 13 OeH3oina HCIIOJIB3YIOT pECaKIHuo

1) nerunpupoBanus; 2) raJIoreHUpOBaHUSI; 3) ruzipupoBaHUS; 4) runpaTtauuu
10.  beH3os B3aMMOJIEHCTBYET € KaX/IbIM U3 JABYX BEIIECTB!
1) Ho, HBr 2) Br2(p-p) ,HCHO 3) H20, O2 4) HNO3, Br2
11.  XnopGeHnzon obpazyercs nIpu B3auMoJieiicTBUN OeH30I1a C
1) xnopom (YD); 2) xnopom (FeClz); 3) XJIOPOBOIOPOJIOM; 4) XxJI0pMeTaHOM
12.  beH301 BCTymaeT B peakLUIo 3aMeIeHHs ¢
1. 6poMOM U a30THOM KHUCIIOTOM; 2) KUCJIOPOJIOM U CEPHOU KUCIIOTOI;
2. XJIOPOM U BOJOPOIOM; 4) a30THOM KHUCIOTON M BOAOPOAOM
13. Ilpu xsnopupoBanuu O€H30Ja HA CHJIBHOM CBETY MOJTYYaeTCs:
1) xnopbenzon;  2) 1, 2, 3-tpuxsop6enson;  3) OpomOeH30m;  4) rekcaxJOpLUKIOTreKCaH.

14. Ilpu B3aumoeiicTBuU O€H30J1a ¢ OpOMOM B IIPUCYTCTBUU Katanuzaropa (FeBrs) momyuaercs:
1) 6pombenson;  2) rekcabpomuukiorekcan; 3) 1, 3, 5S-tpubpomOenzon; 4) 1, 2-nudpomOeH301

IIpupoaHble HCTOYHUKH YIJI€BOIOPOAOB
Tectbl 10 TEME
1. ITpupoaHbIi U TOMYTHBIA HEPTSIHOM ra3bl OTIAMYAIOTCS:

1) cocraBom; 4) arperaTHbIM COCTOSIHHEM;
2) conep:kaHueM MeTaHa; 5) obnacTaMu IpUMEHEHHUS;
3) KOTUYECTBOM MPUMECEI; 6) HUYEM HE OTINYAIOTCS

2. Hedtb — 310:

1) cMech mpenenbHBIX YTIEBOAOPOIOB C MPUMECHI0 MUHEPAIBHBIX BEIIECTB;

2) cllo’KHasi CMECh Pa3IMUHBIX YTIIEBOJOPOIOB;

3) cMech HACHIMIEHHBIX YTIIEBOJOPONIOB Psijla METaHa, apOMaTHYECKUX YTIIEBOJOPOJOB H
uKJIonapauHOB ¢ MPUMECHIO MUHEPAIbHBIX BEILECTB;

4) cMech )KHUJIKUX U TBEPJBIX YIIIEBOAOPOJOB C IPUMECHI0 MUHEPATIbHBIX BEILIECTB;

5) cMech ra3000pa3HbIX, JKUAKUX U TBEPABIX YIIIEBOIOPOJIOB, KOTOPbIE MOXHO pa3eluTh
B IpOIIECCE MepepadOTKH.
3. Ilpouecc TepMUUECKOTO pa3ieieHnss HeTH Ha (PpaKIuK Ha3bIBACTCS:
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1) KpekuHr;  2) OTTOHKA, 3) pudopmuHT 4) meperoHka; 5) nuponus; 6) pek-
tudukanms
4. Kpekunr HedTH — 3TO:

1) mpouecc paciueruieHus TSHKENBIX yriIeBOIOPO10B He(TH Ha JETKuUE;

2) TepMuuecKoe pazjencHue HedTy Ha (ppaKiu;

3) nmpouecc paznoxenus HegTu 6e3 1ocTyna BO3AyXa;

4) npeBpaiieHre napauHOB U IUKIONAPAQHHOB B APOMATHUECKUE YTIICBOIOPOIBL;

5) coco6 mepepaboTKu MasyTa.
5. V3 mpeioskeHHBIX TPOJIYKTOB MepepabOoTKH BBIOEPHUTE TE€, KOTOPBIC MOJIYYAIOTCS MPH TMEPEroHKe
HeTH:

1) GeHsuH; 6) KpacuTenu;
2) KOKCOBBIiI ra3; 7) razoiinb;
3) KepocuH; 8) MUHepabHbIC Maca;
4) KOKC; 9) 6EH30J1 ¥ €ro TOMOJIOTH;
5) nurpowH; 10) mazyT;
6. [Iporecc pasnokeHuss KAMEHHOTO YUt 0€3 JOCTyIa BO3/IyXa Ha3bIBACTCS:
1) kpekuHT; 4) nuponwus;
2) pucopMuHT; 5) oGxwur;
3) KOKCOBaHUE; 6) criekaHue.

Tema 3. Kuciiopoacoaepxauue oprannieckie coeinHeHus!
Cnuprbi
IlepeyeHb BONPOCOB /ISl YCTHOI'O OIIpoOca
Uro Takoe pyHKUIMOHAIBHAS Tpymna?
Kakyro rpynmny aToMOB Ha3bIBalOT FUAPOKCUIBHOM?
Kakue oprannyeckue BemiecTBa Ha3biBatoT ciupramu? Kak ux knaccudunupyror?
Kaxue ciupThl Ha3bIBAIOT IPEIEIbHBIMU OJTHOATOMHBIMU ?
OxapakTepu3yiTe 3JIEKTPOHHOE CTPOEHUE TMAPOKCUIIBHOM TPYIIIBL.
. Kak ocobeHHOCTH XMMHUYECKOro CTPOEHHS MpeNeabHbIX OJHOATOMHBIX CHHPTOB OTPAXKAIOTCSA HA UX
¢bu3nUYecKux cBOMCTBax?
7. Kakue opraHndeckue BelecTBa Ha3bIBalOT MHOI'OATOMHBIMU CLIUPTaMu?
8. Kak cTposAT ux Ha3BaHMs COITIACHO MEXIYHapOAHONW HOMEHKIAType?
9. Ilouemy npocTelINil IByXaTOMHBIN COIUPT COJNEPKUT JBa aToOMa YIjiepoJa, a He OJIMH?
10. C nomo1up0 Kakoro peareHTa MOKHO pa3jIM4UTh BOJHBIE PACTBOPHI ATAHOJA U dTUJIICHITIMKOIIA?
11. MoHO 1 Ha3BaTh STUJICHTIIUKOJb U TIUlepuH romosioramu? [louemy?
TecTbl 10 TEME
1. @®yHKIMOHANIBHAS IPyNIa B MOJIEKYJIAX CIIUPTOB:

RGPS

1) —OH; 2) —-COOH; 3) —COH; 4)>CO
2. Peaxnus stepudukainy 3T0 peakius B3auMOJICHCTBUS MEXKTY:
1) cnupTOM U KHCIIOTOM; 3) MeTaIoM U CIIUPTOM;
2) ampJETHIOM U KHCIIOTOM; 4) anpJeruioM U METaNIOM
3. VYcraHOBUTE COOTBETCTBHE MKy HA3BAaHUEM OPTaHUYECKOTO BEIIECTBA U €T0 POPMYIIOi:
HasBanme DopMyIE!
1. mpomantpuon — 1. 2,3 wnnum rim- H H H
LIEpUH | | |
a) H— C — C —OH 6) H— C— OH
2. MeTaHONI |
WJIA METWJIOBBIA CIIUPT H H H
3. sTaHoa H H H
WJIU TUJIOBBIN CIIUPT | | |
B) H— C — C — C —H
| | |
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| | OH OH OH |
4. Cpenu Gopmyi, HaliAUTE U30MEPHI TICHTaHOA -1

1)CH; - CH>- CH- CH;- CH;-OH; 2)CH;-  CH:- Cle - CH,-OH
CH; CoHs
3)CH;— CH:- (liH -OH
Csz

5. JlonMuiuTe ypaBHEHUS XMMUYECKHUX PEAKLIMM, JaiTe Ha3BaHUE IPOAYKTAM PEaKIUu:
C:HsOH +Na=7?

C2HsOH + HBr =?

C2HsOH + C4HoCOOH = ?

AJIbIernabl

IlepeyeHb BONPOCOB /1Jisl YCTHOTO ONpoca

1. Kakas ¢pyHKIMOHaNbHAs TPyIa HOCUT Ha3BaHUE KapOOHWIBHOI?

2. Kakwue xiacchl OpraHundecKuX BEIIECTB COACPKAT 3Ty PYHKIIHOHATBHYIO TPYIIITY?

3. B 4eM cX0/ICTBO U pa3Inyue B XUMHUYECKOM CTPOSHUHU aIbJETHIOB U KETOHOB?

4. KaxoBa o0mas (hopMyIia nmpeaeabHbIX allbJICTH/IOB U KETOHOB? MOKHO JI HAa3BaTh MPOIIaHAb H alle-

TOH romojoramu? M3omepamu? OIHUM U TEM ke BEILIECTBOM?

5. OxapakTepusyiTe CXOJICTBO U PA3IMUMs B XUMHUUYECKMX CBOMCTBAaX aJibJIErH/I0B U KETOHOB
TecTbI IO TEME
1. Ha3oBwute cienyroniue BemecTna

1) CH- CH-CH- C

| | \
CH; CH; H O
//
2) CH3= CH»-CH- CH,- C
] \
CyHs H

2. Hamwmmure GopMyIibl Cenyomux BEIecTB:
1) 2,3,3-TpuMeTHII IEHTaHANb
2) 2-metun OyTaHaib
3) rentaHanb
3. Hanumure ypaBHEHUS peaKlIUii:
1) okucnenus ruaApokcuaIoM Menu(2) OyraHans
2) OKHUCJIEHHE aMMHUA4YHbIM PacCTBOPOM OKCHJIa cepedpa 2-MeTuinponaHais
3) ruapupoBaHUs MPOMAHAIS.
4. OcyuiecTBuTE NpEeBpaICHUS:
HPONaHOJI <===>TIpOIaHaJlb -------- > IIpOMaHoBast KMCIO0Ta

KapOoHoBbIe KHCJIO0TBI

Ilepeuennb BOpocoB AJ1s1 yCTHOTO ONpoca

1. Kakue BemiecTBa Ha3bIBatOT kKapOOHOBBIMH KuciaoTamu? [lpuBeaure npumepsl.

2. Kakyro QpyHKIHOHaIBHYIO FPYMIY Ha3bIBalOT KapOokcuiabHONU? KakoBa sTuMomnorus 3Toro ciosa’?

3. IloueMy KapOOKCHII CUUTAIOT CAMOCTOSITEIbHOM (DYHKIIMOHATIBHON TPYIION, a HE paCCMaTPUBAIOT KaK
coyeTaHue KapOOHUIILHOW U TMJIPOKCUIILHOM rpymnn?

4. Kakue mpu3HaKy, BEPHO, OTPAXKAIOT (PU3MUECKUE CBOMCTBA YKCYCHOM KHCIOTBI: @) IPHU KOMHATHOMN
TeMriepatype OeciBeTHas JKUIKOCTh; 0) ra3000pa3HOe BEIIECTBO; B) 0€3 3amaxa; r) ¢ XapakTEepHBIM 3aria-
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XOM; 1) IUIOXO pacTBOpHUMA B BOJE; €) HEOTPAaHUYCHHO PAaCTBOPUMA B BOJIC; JK) CIAOBIN AJIECKTPOJIUT; 3)
CWJIBHBIHN 3JIEKTPOIUT?

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPKAHUE

Kaxkas kucnora ucnonb3yercst Ipu KOHCEPBUPOBAHUU?

Kakue conu opraHndeckux KUCIOT MPOJIEBAIOT CPOK F'OJTHOCTH MULIEBBIX MPOJTYKTOB?

Kakue KuCIOThI BIUSIOT HA BKYCOBBIE KQ4eCTBA MUIICBBIX MPOTYKTOB?

Kaxue KucnoTel BXOJSAT B COCTaB )KUBOTHBIX KHUPOB?

KucaoThl pacTUTEIBHBIX Maced U UX POJIb I OPraHu3Ma YeJIOBeKa.

M

TecTnl MO TEME

1. I'pynna -COOH - 3T0 coueranue rpyIi:
1) anpaeruiHON U THAPOKCUIILHOM;
2) TUAPOKCUIIBHOM U aMUHOTPYIITIBI;

2. K HenpenenbHBIM KapOOHOBBIM KHCJIOTaM HE OTHOCUTCS:
1) onenHoBas; 2) TUHONCBAs; 3) MacnsiHas;,

3) xkapOOHWITBHOMN U AJIbJICTH THOI;
4) kapOOHUIILHOM ¥ TUIPOKCUIIHHOM.

4) nuHONCHOBAS.

0 1) 2-metunOyTanab;
// .
2) 3 -MeTuNn0yTaHaIb;
3.Beuiectso CHs;- CH,- CH- C Ha3bIBACTCA: 3) 3 —MeTHIITICHTaHAIb;
| \ 4) 2 —metundyranon-1
CH; H

4. Kakue 13 yKa3aHHbBIX COEIMHEHUN SABISIOTCS U30MEpaMu:

(0] 0]
// 1/
1)CHs- CH;- CH,- C ; 2)CH;. CH- C ; 3)CHs3;- CH:- CH>- CH:- OH;
\ | \
H CH; H
CH3; 0
| /
4)CH;- C- OH; 5)CH;- CH, - C
| \
CH3 H
5. C KakuMHu u3 YKa3aHHBIX BCIICCTB B3aI/IMO,[[eI\/’ICTByeT MypaBbUHAas KUCIIOTA:
1) H>O; 2) AgZO (aMMHauHEI .p-p)s 3) COg; 4) CuOH; 5) CaCoOs.
6. C KakuMH U3 YKa3aHHBIX BCIICCTB B3aHMOHeﬁCTByeT OJICKMHOBAs KHUCJIOTAa.
1) K2SO4; 2) Ho; 3) P2Os; 4) NaOH; 5) Na.
7. YCcTaHOBUTE COOTBETCTBUE MCKAY Ha3BAHUSAMMU AJIBACTUI0B U CI)OpMy.]'IOI\/’II
TpuBnansHOE Ha3BaHHE Cucremarnyeckoe Ha3BaHUE Dopmyna
1. MypaBbHHBIH I. TIponanans a) HCOH
2. YkcycHbIi II. TTenTanans 6) CsH,COH
3. IIponunoHOBBIH III. Oranans B) CsH;COH
4. MacnsHbiit IV. byranans r) CH;COH
5. BanepuaHoBsIit V. I'excaHanb 1) C;HsCOH
6. T'ecaHoBBIH VI. Metananp e) C4HyCOH

CJi10:kHbI€e 3QUPHI U KUPBI

IlepeyeHb BONMPOCOB AJ151 YCTHOTO OMpoca

1. Kakue npousBo/iHbIe KAPOOHOBBIX KUCIOT HA3bIBAIOT CIIOKHBIMU dPupaMu’?
2. Kakue xuMuyeckue CoOeJMHEHNs Ha3bIBalOT BOCKaMU U KUpamMu?

3. SBASIOTCS I IPUPOIHBIE KUPBI 1 BOCKM UHIWBUAYATBHBIMU XUMUUYECKMMH BEIIECTBAMU.
4. TpennoxxuTe 4YeThIpe croco0a MOMY4YeHHs aleTaTa Kalbliusa. HamummTe ypaBHEHHS COOTBETCTBYIO-
UX PEaKIUH.
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5. Tlouemy MBUIO TEpsIET CBOM MOIOIIKME CBOMCTBA B KECTKOM M MOPCKOM Bojae? Kak MOYKHO yCTpaHUTb
KECTKOCTh BOJIbI?

IIpodeccnonaibHO OpEHTHPOBAHHOE COJEPKAHUE
J1J1g 4ero UCnonb3yrTCs CI0KHbIE 3(UPBI B MUIIEBON MPOMBIIJICHHOCTH?

[Ipu npousBoACTBE, KAKMX U3AEIUNA UCIIOJIB3YIOTCS UIIEBBIE ICCEHLIUN?
Kaxkue TexHomornueckue CBOMCTBA )KUPOB UYT MPHU BbITICUKE?

Kakwue sxupsl HanOoJiee MoJe3Hsl AJ1s1 OpraHu3Ma yesioBeKa?

Kakwue xupbl OTHOCSATCS K TPYIIIIE MUILIEBHIX?

Kakwue xupbl BXOIAT B COCTaB KyJIMHAPHBIX JKUPOB?

Nk W=

Kakue xupHbIe KUCTIOTHI SABJISIOTCS HanOO0JIee MOTHOIICHHBIMU ?

TecTnl MO TEMeE
1. IIpomanoBasi KHUCIOTa U METUJIOBBIN 3(PUP YKCYCHOMN KUCIIOTHI SBIISIOTCSA:
a) TOMOJIOTaMH; B) TEOMETPUUYECKUMHU U30MEPAMU;
0) CTPYKTYpHBIMH U30MEPaMH; ') OIHUM U TE€M K€ BEIIECTBOM.
2. BemectBo C17H35COONa - sT0:
a) CIIOKHBIN 3up; 0) coub; B) CIIUT; I') KUCJIOTA.

3. B ocHOBe niepepaboTKH KUAKUX PACTHTEIBHBIX Macell B TBEPBIC KUPHI JICKHUT PEAKIIUS:

a) TUJIPUPOBAHMUS; 0) ruaparanuu, B) OMBUICHUS; I') TaJIOTEHUPOBAHUS
4. B pe3ynbTaTe rUAPOIH3a KUAKOTO )KHUpa 00pa3yroTcs:
a) TBEP/BIC KUPBI U TTULEPUH; B) TTIUIEPUH U HEMPECNIbHbBIE KUCIOTHL;
0) TJIMIIEPHH U TIPEJICTbHBIC KUCIIOTBI, T) TBEPIBIC )KUPBI U CMECh KUCIIOT.
5. Hanumure ypaBHEHUsl peaKLUid:
a) MoJy4eHus O0yTUiI0BOro aupa MypaBbUHON KHUCIIOTHI; 0) ruIpUpPOBaHUS TpUOJIeaTa IIIUIEPUHA;
B) TUIPOJIH3a 3TUIOBOTO 3(upa MPONUOHOBON KUCIOTHI.

YraeBoasl

IlepeyeHb BONPOCOB /1Jisl YCTHOTO ONpoca

1. C nmoMomp0 Kakux peaklrii MO>KHO J10Ka3aTh HAJIMYUE B TIIFOKO3€ AJIbJETMIHONW M THAPOKCUIIBHBIX
rpynn?

2. B 4em 3akit04aroTCs pa3ianuMs B CTPOSHUU MOJIEKYJ MOHOCAaXapuI0B U AUCaXapuI0B?

3. OcTaTKku KakuX MOHOCAXapuJI0B BXOJISAT B COCTAB M3BECTHBIX BaM aucaxapuyioB? Kakue u3 stux 6mo3
SIBIISIIOTCS. BOCCTAHABIIMBAIOIIMMU, KAKHE — HET?

4. C noMo1Ip0 KaKoro peareHTa Mo>KHO pa3jINuUTh BOJHbBIE PACTBOPHI INIFOKO3bI U caXxapo3bl?

5. KakoBo cTpoenue Monekyn nonucaxapuoB? Kakue nonucaxapuasl Bbl 3HaeTe?

6. Haiinure 4epThl CXOACTBA U PA3UYMs B CTPOCHUH, PU3NUECKUX U XMMHUUECKHX CBOMCTBAaX Kpaxmasa
U EJUTIONIO3EI.

7. Kakue BOJIOKHA HA3bIBAIOT UCKYCCTBEHHBIMU? OMNUIINTE TEXHOJOTUYECKUM MPOIECC MOTYyUCHHUs atle-
TaTHOI'O BOJIOKHA M3 IIEILII0I036I.

IIpogeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHUE:

1. Kakoii mporiecc mpoTeKaeT mpH BhITeUKe xjieda?

2. Yemy ciocoOCTBYET rHAPOIN3 caxapo3bl B XjaeOonpeueHnn?

3. Kakne TeXHOJIOrM4ecKue CBOMCTBA YIiI€BOA0B HCIOIb3YIOTCS B MUIIEBOM MPOMBIIIIIEHHOCTH?

TecTbI IO TEME
1. ®opmyna riarOKo3bIL:

1) CeHiz; 2) C¢H120¢; 3) Ci2Has; 4) C12H22011
2. T'mokosa C¢H 206 aBnsgercs:
1) monmucaxapugoM;  2) IMCaXapuaoM; 3) MOHOCaXapHUIOM; 4) TprcaxapuI0oM
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3. Kakue BelecTBa SIBISIOTCS H30MEPaMH 0 OTHOLICHHUIO JPYT K JAPYTY:
1) rmroKo3a U caxapo3a; 2) III0KO03a U LEIUII0I03a; 3) IIoKo3a U GpyKTo3a; 4) riioko3a u pubosa
4. B peakuuro «cepeOpsiHOTO 3epKaia» BCTyMaeT
1) kpaxma; 2) LeTUTI0N03a; 3) caxapo3a; 4) riroko3a
5. Pacrnio3HaBaHKe TIFOKO3bI OCYIIECTBIISETCS C TOMOIIIBIO:
1) flogHo# Bozbl;  2) pacTBOpa MapraHIoOBKH;  3) aMMHA4HOTO PacTBOpa OKcHaa cepedpa
6. TIpu MOIOYHOKHKCIIOM OPOKEHHHU TITFOKO3bI 00Pa3yeTcst:

1) 3TUIOBBIN CHUPT; 2) MachsiHas KUCIOTa; 3) Moo4Has KHCIIOTa; 4) ykcycHas KHca0Ta

7. Hanudue ruApOKCUIIBHBIX TPYII B MOJICKYJIC TIFOKO3bI OKA3bIBACTCSI TIPH TIOMOLIIH:

1) Ag:0; 2) Cu(OH)y; 3) CuO; 4) KMnO4
8. Jlucaxapu/ u3 rpyIiibl OJUTOCaXapua0B, COCTOSIIHNMN U3 ABYX MOHOCAXapHUIOB:

1) caxaposa; 2) IIII0K03a; 3) nakto3a
9. OcobeHHO BENHMKO COJIepKaHUE caxapo3bl B:
1) 6prokge; 2) caxapHOU CBEKIIE; 3) caxapHoMm kaptoderne
10. Caxapo3za uMeeT paCTBOPUMOCTb:
1) cpenHroro; 2) MaJICHbKYIO; 3) BBICOKYIO

11. OpnHa u3 CTPYKTYpPHBIX €AMHUIL MOJIEKYJIbI caxapa:
1) B-dpykTo3a; 2) a-, B-riroKko3; 3) a-, B-bpyKTO3BI
12. Yrto oOpa3zyercs pu B3auMOJIEHCTBUU caxaposbl ¢ ruapokcugoM meau (11):
1) caxapar meau u oxcun meau (I0); 2) caxapaT MeIH U BOJIa;
3) rirokoHOBas KucioTta u okcua meau (1)
13. W3 uncna u30MepoB caxapo3bl, UMEIOINX MOIeKyIsipHyto hopmyrny Ci12H22011, MOXKHO BbIIETUTD:
1) MmanbpTO3Y; 2) MOJIBHO3Y; 3) pukTO3y
14. B monexyne caxapo3bl UMEETCS CTOJIBKO T'MAPOKCHIIBHBIX TPYIIIL:
a) Tpu; 2) onHa; 3) HU OJHOM
15. Tlpu nobaBnenuu pactBopa caxapossl k ocaaky ruapokcuaa meau (II) on:
1) maet ocamox; 2) pacTBOpsieTCS; 3) HUYEro He IPOUCXOAUT

16. Ilpu kakux yCIOBUAX MPOTEKAET TUAPOIIN3 CaXapOo3bl:

1) ipu BEICOKOM JIaBJICHUH B NIPUCYTCTBUHU HHUKEIIS, 2) Ipu HarpeBaHWUU B IPUCYTCTBUH HUKEIIS;
3) npu HarpeBaHUU B IPUCYTCTBUH CEPHON WITH COJITHON KUCITOTHI

XUMHYECKUH AUKTAHT
Br16paTh npaBUIbHBIE YUPEKICHUS:
I BapuanT — Kpaxman II BapuaHT — nemrono3a

1. IIpuponHbIil onumep.
2. OTHOCUTCS K MOHOCaXapHIaM.
3. OTHOCHUTCS K NMOJUCaXapuaM.
4. B cocTaB MakKpOMOJIEKYJIbI BXOJSAT OCTAaTKHU O/~ TJIFOKO3BI.
5. B coctaB MakpoMOIEKyIbl BXOAST OCTaTKH [3 - TITFOKO3HI.
6. HeotHOpOAHBII MPOAYKT, COCTOSAIIMIN U3 ABYX TUIIOB OJUMEPHBIX BELIECTB: AMUJIA3bl U aMUJIOTIEK-
THHA.
7. HabGyxaet B Bojie 1 00pa3yeT KOJUIOUIHBII pacTBOP — rellb.
8. JInHelHsbIi moaumep.
9. [lonumep TMHEWHOTO U Pa3BETBIEHHOTO CTPOCHUS.
10. Conepxutcs B IEUEHH YEIOBEKA.
11. IIpu onpenenéHHbIX YCIOBUAX JIETKO THAPOJIA3YETCS.
12. I'maponusyercs ¢ TpyoM.
13. TBépmoe Genoe BemecTBO, MEIOIIee BOJTOKHUCTYIO CTPYKTYPY.
14. CayxuT HEOOXOAUMBIM ISl HOPMAIILHOTO MUTAHUS OAJIJIACTHBIM BEIIECTBOM.
15. O6mmas popmyna (CeHi0Os5)n
16. HeBoccranaBnuBarouuics yriaeBos.
17. O6pa3yet cioxxHbIe 3QUPHI C OPTAHNYESCKUMHU U HEOPTaHUIECKUMH KUCIOTaMHU.
18. Obpasyer ¢ 110/10M KOMILIEKCHOE COETMHEHNE HHTEHCUBHO-CHHETO IBETA
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20. Mcnonb3yroT aJis MpOU3BOJICTBA UCKYCCTBEHHBIX BOJIOKOH.
21. SIBnsieTcss OMHUM U3 TPOAYKTOB (POTOCHUHTE3A.

22. OCHOBHAs 4aCcTh KJIETOYHBIX CTEHOK PACTCHUH.

23. IIpoayKToM KMCIOTHOTO FMAPOJIN3A ABJISAETCS TIIH0K03a.

Tema 4. A3oTcoaep:xaliue OpraHudecKue coeJuHeHns!
AMMHBI
IIepeyeHb BONPOCOB /Jisl YCTHOI'O ONpPOCa
1. TloueMy aMWHBI HA3bIBAIOT OPTAaHUYECKUMHU OCHOBaHMsIMH? Kak MpoSBIISAIOTCS OCHOBHBIE CBOWCTBA AMHHOB?
2. Kakue opranmyeckue BeIIecTBa OTHOCSIT K TPYIIEe apoMaTudecknx amuHOB? I[IpuBemnTe HazBaHWE, MOJIEKY-
JIIPHYIO ¥ CTPYKTYPHYIO (POPMYJIBI IEPBOTO MPEACTABUTEINS TOMOJIOTHYECKOTO Psifia apOMAaTUISCKIX aMHUHOB,
3. Kakue oprannyeckue BelecTBa Ha3biBalOT aMmuHamu? Kakyio (QyHKIHMOHAJIBHYIO TPYNIy HA3bIBAIOT aMHHO-
rpynmoii? Bee mu aMuHBI coepikaT aMHHOTPYIITY?
4. Kak xi1accu(uiupyroT aMHHBI 110 YUCITY B MIPUPOJIE YTIIIEBOJAOPOIHBIX PATUKAIOB?
5. CpaBHUTE CMBICI TEPMUHOB «IICPBUYHBIN», «BTOPUUHBIIN» U «TPETUYHBII» MPUMEHHUTEIBHO K CITUPTAM M aMHU-
HaM.
TecTnl MO TEME
1. Ilpu 3amemienun BoIOpoOa B aMMUAKe Ha OPTaHHMYECKUE PAIUKAIIBI TTOJTYYarOT:

1) aMuHBI; 2) aMH]IbI; 3) a3uusbl; 4) HUTpATHI.
2. K mepBUYHBIM aMHHAM HE OTHOCHTCS
1) nzonponuinamMmuH; 2) OyTunamuH; 3) METUIIPTUIIAMUH; 4) aHWJIUH

3. BemectBo, oTHOCAIIEECS K aMUHaM, UMeeT (hopmyITy
1) CéHs—NOz; 2) CéHs—NH»;  3) CéHs—CH3; 4) CéHs—OH
4. BemectBo, popmyna koroporo umeet Bua CsHs-N(CH3)2, Ha3piBaeTcs ...

1) anunuH;  2) nUMeTHI()CHIIaAMIH; 3) mumetuiadenon;,  4) IMMETHIHHTPOOCH30IT
5. K apomaTtnueckuM aMrMHaM OTHOCHUTCS
1) meTunamun;  2) OyTHUIaMUH; 3) TPUATHIIAMHH: 4) nudeHmramMuH
6. bBoiee c1aObIM OCHOBaHHEM, YeM aMMHUAK, SBJISICTCS
1) aTunamus; 2) IMMETUIIaMUH; 3) AMATUIIAMUH; 4) mudeHnnaMuH
7. HazoBuTe COrIacHO MEXAYHAapOIHOM HOMEHKIIATYpE CIEAYIOINE aMUHBI:
a) CH,—CH;—CH,—NH, 0) CH,—CH,—NH—CH;
AMMHOKHCJIOTHI

Ilepeuens BONPOCOB /17151 yCTHOTO OMpoca

Kakne COCANHCHUA HA3bIBAKOT aMHUHOKHUCIOTaMu?

KakoBa ux xiaccuduxaiys mo B3aiMHOMY PacloI0KEHUI0 (QYHKIIMOHATBHBIX TPyII?
. Kak HaspIBaroT cBs3u MCKAY COCCAHNMMU aMUHOKUCIIOTaMHU HOJ'II/IMepHOI\/'I HeHI/I?

. Urto mpexacrapnseT coboi Monekymna oenka?

B uewm 3akmtouaercst qeHaTypanus oenka?

. Kakue xauecTBeHHbIE peakiuu Ha OeJIKHU Bbl 3HaeTe?

U W

TecTbl O TEMe
1. B cocTraB aMHHOKHCIOT BXOMIAT:

a) TOJIBKO aMUHOTPYIIIIBI; B) aMUHOTPYIIIBI U KapOOHUIIbHBIE TPYTIIIHI;

0) TOJBKO KapOOKCUIIbHBIE TPYIIIIHI; ') aMUHOTPYTIIBI U KapOOKCHIIbHBIE TPYIIIBL.

2. AMMHOKHUCIIOTHI HE pEarupyror:

a) c akT. Me;  0) c okcumamu Me;  B) ¢ TuapokcuaMu Me;  T) C COMSIMU CUITBHBIX KHUCIIOT.
3. AMUHOYKCYCHAasi KUCJIOTa PEarupyeT ¢ KaX/IbIM U3; BELIECTB
a) HC1, KOH; 6) NaCl, NH3; B) C2H50H, KCI; r) CO2, HNO3

4. VYkaxure HU30MCPhBI aMHOMACIISTHOM KHCJIOTHI
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0 NH, O 0

a) NHZ—(J?H—H'—OH &) cug—c::—g— OH  ») CHyCH —CHz—(lll—OH
CH, CH, NH,

T i T 0
1) CH-CHyCHyC-OH 1) CHC—C-OH ¢ H,N-CH;CHy C-OH

NH, NH, CH,
S. Kalgle U3 IPUBEIECHHBIX CO%I[I/IHCHI/Iﬁ OTHOCSHS:SI K aMUHOKHUCIIOTam?
a) HZN—H‘—NHZ 6) ch—(FH—lc'—OH B) Hj,c—g—NH2

NH,
O o]
r) (?Hz—'c,l—on n) H—(':'—NH2
NH,

6. Kakas ctpykrypa 6enka 3akpydeHa B CITUPAIh?

1) nepBuuHas; 2) BTOpUYHAS; 3) TpeTuuHas; 4) yeTBepTUYHAS.
7.  CKOJIBKO HE3aMEHUMBIX AMUHOKHUCIOT CYLIECTBYET?

1) 10; 2) 8; 3) 20; 4)5.
8. Ilpm nenaryparuu Oeinka He pa3pylIaeTcs CTPYKTypa:
1) nepBuyHas; 2) TpeTU4HAas; 3) yeTBepTHYHAS, 4) Bce pa3pymaroTcs

9. Kakoe okpammBanue 6€JIKOB AaeT KCAHTOIIPOTEHHOBAS peaKIus?

1) kpacHO-(pHOIETOBOE; 2) 3elneHoe; 3) xenroe; 4) G6enoe.
10. Kakas cTpykTypa Oeika pa3pyliaeTcs pu Tuapoin3?

1) mepBuuHas; 2) BTOpUYHAS; 3) TpeTuuHas; 4) yeTBepTUYHAS.

Tema S. BoicokoOMoJIeKYISIPHBbIE COCAMHEHU S

IlepeyeHb BONPOCOB /ISl YCTHOI'O OIIpoca
1. Yto Takoe BBICOKOMOJIEKYJISIpHBIE BEIlecTBa?
2. JlaiiTe onpeneneHne HEOPraHUYECKUM TOJIMMEpam
3. [lo xakuM XapakTepHCTUKaM HAET KiaccudUKaius MoIuMepoB (IO CTPYKType, MO aTOMaM TJIaBHOU
LIEMH, 110 TIPOUCXOXKICHUIO)
4. JlaiiTe onpeneneHusl NOHATUSAM: MTOJIMMEDP, MOHOMEp, MOJMMEpPHU3ALIHs, SIEMEHTAPHOE 3BE€HO, CTEIECHb
MMOJINMEPU3ALNH, CTEPEOPETYIAPHOCTD, TEPMOPEAKTUBHOCTD, TEPMOILIACTUYHOCTb.
5. Kakoii mpoliecc Ha3bIBatOT ByJKaHU3anuen kaydyka? Kakue npoyKThl Py 3TOM MOJIy4aroTcs?
6. Kakue ocHOBHBIE BUIbI BOJJOKOH BaM M3BeCTHHI? [IpuBenuTe npumMepsl.
7. Uem OTIMYarOTCA UCKYCCTBEHHBIE BOJIOKHA OT CUHTeTHYecKux? [IpuBeauTe npumepsl.
8. HazoBute Haumbosee MU3BECTHOE BaM MOJUAMHIHOE BOJIOKHO. OXapakTepu3ylWTe CBOMCTBA U IOJIyde-
HHE 3TOr0 BOJIOKHA.
9. Ilo xkakomy MPU3HAKY JIABCAH OTHOCST K MOJIUI(PUPHBIM BOJIOKHAM?
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE
1. Kakue BMC ncnonb3ytoTcst B IUILEBON MPOMBIIIIEHHOCTH?
2. U3 xakoro BMC u3roraBimmBaioT nocymay, Tapy?

3. Kaxue BMC BXoasT B COCTaB MUILEBBIX TPOIYKTOB?

TecTbI IO TEME
1. UcKIIrounTe JIUILIHEE BEMIECTBO:

1) kayuyk; 2) rmoKo03a;  3) HOJUATUIIEH; 4) kpaxmai
2. OTHOCHTENBbHAA MOJIEKYJIsipHask Macca cTpykTypHoro 3BeHa [- CHz (CH3z) — CH2 (CH3) — ]n paBHa:
1) 24; 2) 36; 3) 58; 4) 48
3. CooTHecuTe onpeiesIeHue C TOHITHEM.
| Onpenenenue | [TousiTe |
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1. mpoiiecc COCTMHEHUS MHOXKECTBA MOJICKYJ BEIIECTBA B MakK- | A) FOMOIOJIMMEPU3ALINS;
POMOJIEKYJIBI, COMPOBOKIAOMINICS BbIIEIEHHEM NOO0YHOro Hu3- | B) monmkoHaeHcamms;

KOMOIJIEKYJISIPHOI'O BEIIECTBA, B) nommmepusarmsi.
4. CooTHeCHUTE THIIBl PEAKLIUU U TOJIUMEP, UCIIOJIb3YEMbIE JUISl X MOJTYyYEHUS.
Tun peakuuu ITonumep
1. monumepusanus; A) dbeHonpopManbaeTUAHAS CMOJIA;
b) monmumponmiieH.

5. CooTHecuTe TUII BOJIOKHA U IIPpUMEP BOJIOKHA

Tun BosiokHA [Ipumep BosioKHA
1. pactutenbHoE; A) KampoH;
2. KHABOTHOE; b) HaTypansHBIN TIETK;
3. MMHEpPalbHOE; B) acbecr;
I') men.

Pa3nes 2. O01mas 1 Heoprannyeckasi XuMHsl
Tema 1. TeopeTudeckue 0CHOBbI XUMHUU

OcHOBHBIC IOHATHSA
Ilepeyens BOpocoB Aj1s yCTHOTO OIIPOCa
1. Yro sBnsercs npeameroM u3ydeHus xumuu? Jlaiite onpeneneHue NoHATUS «BelecTBo». Kak coort-
HOCSITCS IIOHATHS «BELIECTBO» U «MaTEPU»?
2. Kakue yacTuibl Ha3pIBalOT aTOMaMH U MOJIEKYyJIaMu?
3. JlaiiTe onpenenacHue NOHATUS «XUMHUECKAN JIIEMEHT».
4. Kakue BelecTBa Ha3bIBatOT NpocThiMU? [IpuBeauTe npumepsl.
5. Oxapakrepu3yiite sBienue auiorponuu. Kakue gaxtopsl ero Bbi3piBaror? IlpuBeanre npumMepsl an-
JOTPONHBIX MoAudukanuii kuciaopoga. CpaBHUTE UX. YKAKHUTE (aKTOP, KOTOPHIA BBI3BIBACT AJUIOTPO-
IIUIO 3TOTO 3JIEMEHTA.
6. Pacckaxure 00 ammorponuu yriepoaa. CpaBHHTE amIOTPONHBIE MOIUUKAIMK yraepoaa. HazoBure
OCHOBHBIE 00J1aCTH UX NPUMEHEHHS.
7. OxapakTepu3yiTe TEXHHUYECKOE 3HaYEHHE 0JI0Ba U 00J1aCTU MPUMEHEHHUS 3TOr0 MeTaJa.
8. Uro moka3pIBaeT XuMHUecKas Gpopmyia?
9. OxapakTepusyiTe MOHATUS «OTHOCUTENIbHAs aTOMHas Macca XMMHYECKOI'O 3JIEMEHTa», «OTHOCH-
TebHAask MOJIEKYJIIpHAsl Macca BeniecTBay. Kak pacCUNTBHIBAOT 3TH XapaKTEPUCTUKU?
10. JlaiiTe onpeneneHne MOHATUS «KOJIMYECTBO BeliecTBa». HazoBuTe equHUIBI U3MEPEHUs KOJIUYEeCTBa
BELIECTBA.
11. Yem oTimvaeTcst OTHOCUTENbHAS MOJICKYJIIpHAs Macca BEIIECTBA OT MOJISIPHOW MacChl?
IIpoBepounas padora
1. BeruucianuTh OTHOCUTENBHBIE MOJIEKYIISIpHBIE Macchl BemecTB: SO2, FeO, H2SO;
2. Kakyro nHdopmMaiuo MoXKHO y3HaTh 110 XuMudeckoi popmyne 2NH;3?
3. Paccuutarh MaccoByIO JIOJIIO Ka)KJJOTO 3JI€MEHTa U MaccoBble oTHoueHus: B CaO
4. 3amaya.
Beruucnute Maccy cepbl, KOTOPYIO MOKHO BbLAEIUTh 13 CuzS Maccont 800r.
ATOM. DJIeKTPOHHASA 000/10YKa
Ilepeuennb BOpocoB AJ1s1 yCTHOTO OIIpoca
1. Ha3zoBute Te ABIEHUS, KOTOPBIE NMPSAMO UM KOCBEHHO JOKa3bIBAIOT, YTO aTOM — CJIOJKHAs YaCTULIA.

2. Kak pa3BuBanach kiaccudeckas Teopus cTpoeHus aroma? Kakue Moaenu aroMoB BaM M3BecTHHI? B
4éM UX CyTh?

3. TlpuBenute mpuMepsl IBICHUH, TOKA3bIBAIOIINX ABOMCTBEHHYIO (JIyaJIMCTUYECKYIO) IPUPOIY YACTHIL
MUKPOMHPA.

4. Kaxue gyacTHIIBI BXOJSAT B COCTaB aToMa’?

5. Yro Takoe anexTpon? 3apsia sapa’?

6. U3 uero coctout siapo?
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7.

Yro Takoe usoromn?

TecThl IO TEME

1.
2.

[98)

NN

IIpoBepounas padora

[To mepuouyecKoii CHCTEME XUMUYECKUX JIEMEHTOB HaauTe 3apsibl siaep aromos: Al, Br, N.
Haitnure HenpaBuiabHbIE OTBETHI:
a)P: Z=+16; 0)Br: Z=+3; B)N: Z=+T7; r)0:Z=+09.

[To meprognyecKkoi cucTeMe XMMUYECKHX AJIEMEHTOB HalIUTE YMCIIO AIEKTPOHOB atomoB: P, Cl, O.
Haitnure HenpaBuiIbHbBIE OTBETHI:

a)Al: e =+13; 0) Br: e = 36; B)Cl:e=17;
CKOJBbKO MMPOTOHOB ¥ HEUTPOHOB B sjipe aroma Na?
OmnpeienTh 9UCI0 HEHTPOHOB Y H30TomOB 19K 1 019Kt
Ormpenenure, siapa KaKMX aTOMOB MPEICTABIEHBI HA CXeMax?

(3e7eHbIe KPYKKH — TPOTOHBI, KEIThIC — HEHTPOHBHI)

3arnonHure TaﬁHHHy «CocraB aTOMOB XMMHUYECKHX 3JIEMEHTOBY.

3HaKH XHMHY€e CKIIX 27IeMEHTOB

XapaKkTepHCTHEA XHMHYECKOT0O

- O P A | | |AulF Be

TTopsinkoBBIi HOMEP B
Tabmune J[. . Menpgeneesa

Yicno mpoToOHOB

Yucno JJIEKTPOHOB

3apsa aapa atoMa

MaccoBoe 9HclIo

Yuncno HeHTPOHOB

(KasK bl TpaBIIIbHBIIN OTBET olleHHBaeTcs B 0,5 0amioB: HToro — 21 6amn)

XuMu4YeckKkue CBA3HU
IIepeyeHb BONIPOCOB /ISl YCTHOI'O OIPOCaA

e AR

9

Yto Takoe XUMHUYECKast CBI3b?

Urto Takoe 31eKTpooTpulaTenbHOCTh? Kak oHa u3MeHsieTcsl B mepuoiax u rpynmnax?
UTo Ha3BIBAETCH CTCICHBIO OKHUCIICHUS?

Yro Takoe noubl? Katnonsl? AHMOHBI?

JlaiiTe onpeneneHre MOHHOM CBSI3U.

JlaiiTe onpeneneHne KOBAJICHTHOM CBA3U.

OT yero 3aBUCUT NOJIIPHOCTH CBSA3U?

Kakue mexanu3Mbl 00pa30BaHUs KOBaJCHTHOM CBSI3H BbI 3HAETE?

Yro Takoe MeTaIuTHYeCcKas CBI3h

10. KakoBbI pu3ndeckue cBOMCTBa METAIIIOB?
11. Yro Takoe BomopoaHas CBSA3b

12. Mexanusm 00pa3oBaHUs BOJIOPOJTHOMN CBSI3H
TecTbl MO TEMeE

1.

)4 NEPCUUCIICHHBIX HUKC BCIICCTB BBINTHUIIIUTC (bOpMYJ'ILI BEIIECTB C KOBAJICHTHOM HOJBIpHOfI XHUMHNYC-

CKOU CBSI3bIO.

2.

1) Ha; 2) HCI; 3) KCI; 4) N>O
KoBasieHTHast HeTMOMsIpHAs CBA3b 00pa3yeTcss MKy aTOMaMU
1) HeMeTaNI0B C OJJUHAKOBOU 3JEKTPOOTPULIATENBHOCTHIO;
2) HEMETAIIJIOB C Pa3HOM 3JIEKTPOOTPULIATETLHOCTBIO;
3) MeTasios;
4) METaJJIOB U HEMETAILIIOB
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[98)

Bri6epute ¢popMyiy BemecTBa ¢ TBOWHONH XMMHUYECKOU CBS3BIO
1) Ogz; 2) Ha; 3) Na; 4) Cl,
4. B Momnekyie a30Ta KOJIMYECTBO OOUINX IEKTPOHHBIX MMap
1) onna; 2) nBe; 3) Tpu; 4) ueThIpe
B coeqnnennun H,S xumMmuueckas cBsI3b

1) koBaJIeHTHas MOJsIpHAsT; 2) KOBaJICHTHAs! HEMOJISIpHAs; 3) MeTayuiuecKkasi; 4) uonHas
6. Bribepute napy XMMHUYECKUX AJIEMEHTOB, MEX/y aTOMaMH KOTOPBIX 00pazyeTcsl HOHHAsT XMMHUYeCKast
CBSI3b:

1) wHaTpuii u Kanuii;  2) BOJOPOA M KUCJIOPOM;  3) HATPHH M KUCIOpoa;  4) BOJAOPOJ U BOJAOPO.]
7. Ilourpaiite B «KpECTUKH- HOJTUKW». [[0Ka)KUTE BRIUTPHIIIHBIN TYTh, COCTOSIIIUI 13 (POPMYIT BEIIECTB C
HMOHHOM CBS3bIO:

W

H>O S MgO
CaH» H> CaO
(0)] LixO NaxS

CocrtaBbTe cxeMbl 00pa30BaHMs XMMUYECKOM CBSI3U /IS IBYX BEILECTB U3 BBIMIPHIIHBIX ITYTEH.
YnpaxxHeHus 1no reme
1. M300pa3uts cxemy oOpa3oBaHus CBSI3U:

- uoHHOI B Mosiekyne BaCly

— KOBAJIEHTHOMH Bsi3u B MoJiekyse H,O

— BogopoxaHoi B mojnekyne H,O

— METAJUIMYECKON B MarHuu

MaccoBasi 10J151 paCTBOPEHHOI0 BellecTBa

3amaua 1. Kakas macca cepHoii kucio Thl (B TpamMmax) cogepxkutrcsa B 0,6 1 ee 40%-ro pacTBopa ¢ 1mioT-
HOCThIO 1,3 T/Mi?

3anmaga 2. Haiiqute Maccy xyopua HaTpus (B rpaMmax), KOTOPbI HE0OX0IUMO pacTBOPUTH B 50 T BOJIBI
JUI IPUTOTOBJIEHUS pacTBOpa ¢ MaccoBoi nosei comu 20 %.

3anava 3. K 350 r BonHOTO pactBopa sTaHojia ¢ MmaccoBoit noineit 20 % nobasunu 120 mu cniupra (TU10T-
HocTh 0,8 r/mi). PaccumnTaiite Maccy cnmpra (B rpaMMax) B OJYYEHHOM pacTBOpE.

XuMHYeCKHe peakunu

Ilepeuennb BOpoCoB AJ11 yCTHOTO BOIIpOca

1. Kak xiaccupuuupyroT XUMHYECKUE PeakIK MO YUCIY M COCTaBy pPearupyrolmx U o0pa3yrommxcs
BELIECTB?

2. Peakumy Kakoro TuIa BCETJa SBJISIFOTCS OKMCIUTENBHO- BOCCTAHOBUTEIbHBIMH?

3. Kakoe BemecTBo Ha3bIBAIOT KaTaIU3aTOpOM?

4. Kakoe sBI€HNE Ha3bIBAIOT KaTAIN30M?

5. Kak B Bameil Oyaymieil npodeccun UCMOJIb3YeTCs TEIIIOTA, BbIAEISIONIAsCS NPy MPOTEKaHUU IK30-
TEPMHUUYECKHUX PEaKIMi?

6. Kakue peakiuy Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

7. Kakue nmpoueccsl Ha3bIBalOT OKucieHneM? BoccranoBnenuem?

8. Kakoe BemecTBo Ha3pIBalOT okucauTenem? BocctanoBurenem?

9. Ot Kkakux, (pakTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON peaKkLuu?

10. Kakue karamu3aTopbl HCIIOJIB3YIOT HAa IPOM3BOCTBEHHBIX MPEANPUATHAX Ballero npopuis?
11. ITouemy mpOaYKTBI XpaHAT B XOJIOJUIBHUKE?

12. Kakwne peakuuu Ha3pIBatOT HEOOPATUMBIMU?

13. Kakue peakiuu Ha3pIBatOT 0OPATUMBIMU?

14. B yeM 3akirogaeTcs XUMHUYeCKoe paBHoBecue? Kak ero cMecTtuthb?

15. Chopmynupyiite npunuun Jle [larense.

IpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHNE

1. Yro takoe peakuus Maiiepa?
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2. Kakue XUMUYECKHE PEaKIMKU TPOTEKAIOT IPHU BbINEUKE?
3. Kakue ymyummurenu xjie6a OKUCIUTETBHOTO ASHCTBHS CyIECTBYIOT? VX BHIbI U IPUMEHEHUE.

4. Tloyemy IpOUCXOIUT NMPOrOpKaHUE Kupa?
5. Uro takoe MenanonanHooOpa3oBanme?

TecThl IO TEME
1. YkaxkuTe peakiuro, KOTopas sSIBJISETCS peakiueil COequHEHUs 1 UeT 0e3 U3MEHEHHS CTENICHEH OKHC-
JIEHUS DJIEMEHTOB

1) S+ 02 = SOy, 3) SO2 + HoO —* H>S0s;
2) 2KNO; =+ 2KNO; + O2; 4) 2A1(OH); = A1,03 + 3H,0
2. Peakuus 2A1 + FeoO3 —* 2Fe + A120;
1) 3amenieHus; 2) NPUCOCTUHECHUS; 3) obmeHa, 4) pazyoxeHus
3. Peakuusi, He SBISIONIASCS OKUCIUTEILHO-BOCCTAHOBUTEIHLHON
1) Ca+2H>O — Ca(OH). + Ha; 3) CaH; +2HC1 — CaCl; + 2Hy;
2) CaO + H20 —* Ca(OH)z; 4) Ca+2HCI — CaCl, + H»

4. [ToctaBbTe KOAPDUIIMESHTHI B YPABHCHUN PEAKIIUU:
Mg + H2SO4 = MgSO4 + HaS + H20. Ykakure Ko3QUITUESHT Mepel OKUCITUTETIEM

1)5; 2) 6; 3)7; 4)4
5. DHIOTepMUYECKas peaKIHs Pa3IOKEHUS
1)C+H,0=CO+Hy-0Q; 3) CaCO3 =Ca0O + CO2 - Oy
2) N2 + 02 =2NO - Q; 4)2CO+02,=2C0O+ Q

6. 'omorenHas peakius
1) Fe(T)+CuSO4(p-p) = Cu(t) +FeSO4(p-p); 3) CaCO;3(t) +2HCl(p-p) = CaClx(p-p) +H20(k) +COx(1);
2) NaOH(p-p) + HCl(p-p) = NaCl(p-p) + HoO(x); 4) Zn(r) + 2HCI(p-p) = ZnCla(p-p) + Ha(1).
7. Knmaccudpumupyiite peakuuto NaOH(p-p) + HCl(p-p) = NaCl(p-p) + H2O(x) + O mo cnemyromum si-
TH TIPU3HAKAM.
1. A) coenunenust, b) 3amemenus, B) paznoxenus, I') oOmena
2. 1) OKUCIAUTENHHO-BOCCTAaHOBUTEbHAS, E) HE OKUCIUTENbHO-BOCCTAHOBUTEIbHAS
3. X) sk3oTtepmuueckasi, 3) sHAOTEpMHUYECKAs
4. N) romorennas, K) rereporennas
5. JI) neob6parumasi, M) oOpatumast
OTBeT naiiTe B BUE MOCIEI0BATEILHOCTH OYKB, COOTBETCTBYIOIIMX IU(paM 1Mo MOpsSAKy oT 1 10 5.
a) BEXXM; 6) TEXWJI;, B) DKW, 1) T'E3UJI
\YnpaskHenus mno reme.
1. [aiite xapaktepuctuky cienyronieil peakuuu Ceg)+ O2 (ras) < ==> CO2 (ra3) +393,5 k/Ix
10 CIIEAYIONeMY TUIaHYy:
* C M3MEHEHHEM COCTaBa BeLIECTB (COeAMHEHHE, PA3IIOKEHHs, 3aMellleHue, 0OMeHa).
* be3 u3MeHeHUs KaueCTBEHHOTO COCTaBa BEIIECTBA (IIIOTPOIIHSL, H30MEPHU3ALIHS).
* C U3MEHEHHEM CTeTeHel OKUCIIEeHus.
* be3 u3MeHeHus CTeneHel OKUCIEHU .
» Dx3orepmuueckue (+Q), sunorepmuueckue (-Q).
* HeobOpatumsie, oOpaTuMBbIE.
* [‘oMoOreHHble, reTepOreHHBIE.
» Karanurudeckne, HEKaTaATUTHICCKUE.

DJIeKTPOJIUTHYECKAS] JUCCONUALIUS

Ilepeyenb BONPOCOB /Jisl YCTHOTO BONPOCa

1. Kakue BemecTBa CUATAIOT SJIEKTPOIUTAMU ?

Kakue BemiecTBa cuuTalOT HEINEKTPOIUTAMU?

Kaxkue cnnbabBIE OJICKTPOJIMUTEI BbI 3HACTE.

Kakue crnabpie 2eKTpOIUTHI BB 3HAETe?

JlaiiTe onpeneneHne KUCaoTaM, OCHOBAHHUSAM, COJISIM C TOUKH 3peHus TO]]

ol
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TecTbl 10 TEME
1. Hesnextponuramu sSBISIOTCS 00a BEIIECTBA B Mape:

1) runpokcun 6apus (p-p) U a30THASI KHCIIOTA; 3) ATUACHTIUKOIb (P-p) U METAHO;

2) cepHas KuclIoTa U cyiabdar Hatpus (p-p); 4) aTaHOM U XJOPHU KalabIus (p-p).
2. Cymma Bcex K0d(pPHUIMEHTOB B COKPAILICHHOM HOHHOM YPaBHEHHH PEaKIIUH MEXIY PacTBOpaMH XJIO-
puaa Kanblus U KapOoHaTa HAaTpUsl paBHA
3. Cokpamensoe nonHoe ypapuenue peakuuu Cu?’ + 20H" — Cu(OH)2| cooTBeTCTBYeT B3amMoseii-
CTBUIO BEIIECTB:

1) CuSOsu Fe(OH)y; 2) CuClou NaOH; 3) CuO u Ba(OH)y; 4) CuO u H>O0.
4. Cpena BoJHOTO pacTBopa cyibdaTa aMMOHUS:
1) HeliTpanbHas; 2) mienoyHas; 3) xucnas.
5. llenounyro cpey UMEET BOJIHBIA pacTBOP:
1) kapOoHaT Kanus; 2) XJIOpUJL JIUTHUS; 3) HUTpAT IUHKA; 4) cynbdar HaTpusl.
6. HeiitpansHyto cpeny uMeeT BOAHBINA pacTBOP:
1) xnopun 6apusi; 2) kapOOHAT JINTHS; 3) HUTpAT aMMOHUS; 4) cynbun Mmaraus

7. YCTaHOBHTE COOTBETCTBHE MEXKIY (DOPMYJION CONU M THUIIOM T'HIPOJIH3a:
®opmyina conu | Tun ruaposnsa

1) BaBry; A) 10 KaTHOHY;

2) K2S03; b) no anunony;

3) Zn(NOs3)2. | B) no xaTroHy u aHUOHY;
') He ruaponu3yercs

OKHCINTEIBHO-BOCCTAHOBUTE/ILHBIC PEAKIIUH
Ilepeyennb BOpocoB /AJ11 yCTHOTO OIPOca
1. Kakue peakuuu Ha3blBalOT OKUCIMTEIbHO-BOCCTAHOBUTENbHBIMU? [loueMy OHM HMMEIOT ABOHHOE
Ha3BaHue?
2. Kaxoii npouecc Ha3biBaroT okucieHneM? Boccranosnennem? Kakoe BelecTBO Ha3bIBarOT OKHCIINTE-
nem? BoccranoButeneM?
3. Kakue U3 CBOWCTB KHCIIOT OTHOCATCS] K OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIM, Kakue - HeT? [louemy?
4. Kakoe XMMHYECKOE CBOMCTBO OCHOBAaHMI OTHOCUTCSI K OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIM PEAKIU-
am? [Touemy?
5. Kakue 13 cBOWCTB OKCUIAOB OTHOCSTCS] K OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIM, KaKUE - HET?
6. Yro Takoe anekrponn3? CpaBHUTE €TO C TUAPOIU30M.
7. Ilepeuncnure npeaMeTsl JOMAIIHET0 00MX0/1a U 000pyI0BaHUs KBapTUPHI, IPU U3TOTOBJIEHUH KOTO-
PBIX OBLIM HCIOJIB30BAHBI FAJIbBAHOCTETUS U TAJIbBAHOIIACTUKA.
Ynpa:xxHeHus no teme
1. A3oTHas KucioTa 11000 KOHIEHTpAallud BOCCTAHABIMBAECTCS METAaUIaMU HE J0 BOJOPOJaA, a, HAMPH-
Mep, 1o okcumaa azota(ll). Ypasusiite MeTo10M 3JIEKTPOHHOTO OajaHca CXEeMYy B3aUMOJCHCTBUS a30THOM
KHCJIOTBI C MEJIBIO:
Cu + HNO3; = Cu(NOs3); + NO + H.0

2. XuMHYECKHE CBOMCTBAa METAJJIOB XapaKTepU3YIOT OAHHM CJIOBOM - «BOCCTaHOBHUTENIW». Hamummre
YPAaBHEHUsl peakUUi aJIOMHHMS C COJSIHOM KHcaoToi, xnopuznom menu(ll), kucinopomom, cepoit. Pac-
CMOTPHUTE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE TTPOLIECCHI.
3. Ompenenute T OBP.  PaccraBere k03 (uIMEHTHI B ypaBHEHUSAX  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEeaKLUi METOJIOM 3JIEKTPOHHOTO OanaHca.

1. KCIO;—KClO4 +KCl

2. HNO>,—HNOs;+NO+H20

3. STHNO3—H>SO4+NO
4. IlonOepute K03(PPHUIMEHTH METOJIOM JIEKTPOHHOIO OaliaHca B ypPaBHEHUSX PEAKIUH, YKaKUTE OKHUC-
JIUTEIIb U BOCCTAHOBUTEIID.
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1. KMnOs+ NaNO>+ H,0 = MnO>+ NaNOs;+ KOH

2. KClOs+ HC1 = KCI + Clx+ H20

3. KMnO4+ HS + H2SOs4= MnSO4+ S + K2SOs+ H20
5. Onpenenure creneHun okuciaeHus gocdopa B coenuueHusx, umeromux Gopmynst: CazPa, P2Os, H3POs,
Caz(PO4)2, H4P2O7

Tema 2. Heopranuveckasi XumMust
Oxcuambl
Ilepeuens BONPOCOB /J151 yCTHOTO ONpPOca
1. Kakue BemiecTBa Ha3bIBAIOT OKCHIAMHU?
. Kak xnmaccudunupyror okcnapi? Kakue okcupl Ha3bIBalOT HECOIE00pa3yomuMu?
. Kakue oxcunpl Ha3biBaroT cosneodpazytomumu? [ouemy?
. Kakue oxcupl Ha3pBatoT ocHOBHBIMH? Kakue 35eMeHThl 00pa3ytoT 3TH OKCHIbI?
. Kakue okcupl Ha3bpiBaloT KUCIOTHBEIMU? Kakue 37eMeHTh 00pa3yIoT 3TH OKCHIbI?
. Kakue okcuapl HaszpiBatoT amporepusiMu? Kakue ajeMeHTh 00pa3ytoT 3TH OKCHJIbI?
. Hanumure ypaBHeHus peakuuii, xapakTepu3ymoolux cBoiicrsa okcuaos BaO, SO3, BeO.
ITpodeccrnonabHO OPUEHTHPOBAHHOE COAEPKAHME
1. Ilouemy B xs1e6€ MHOTO JbIpOUYEK?

NN RN

2. Oxcun xene3a (III) ucrnonp3yercss B MUIIEBOM NPOMBIIIIEHHOCTH B KaYECTBE JKEJITOTO KpacUTEs—
BEIIIECTBA, YCUJIMBAIOILEr0 MBOCCTAHABIMBAIOLIETO I[BET MPOAYKTA. [ 16 MPUMEHNMO 3TO CBOMCTBO B Ba-
meit npodeccun?

3. I'me ucnonb3yercs BoJa B IMUILEBOM IIPOU3BOJCTBE?

YunpaxkaeHus o reme

1. [IpoBeaure Ki1accH(UKALMIO CIEAYIONIINX OKCHIOB:
Zn0, Na20, Ca0O, AI203, Si02, CO, SO3
2. Hrpa «Haliau poICTBEHHUKOBY:

W3 npuBeaenubix Gpopmyn BeiOepuTe GOpMYIbl OKCUIOB U HA30BUTE UX:
H2S04, NaOH, CuO, Na2S04, 02, SO3, HCl, Na20, Fe203, Mn207
3. Hrpa « Tpernii TumHun»:
1) GeO, ZnO, CO 2) Na;0, Si02, CaO 3) CO, CO2, SOz 4) N20, P,0s, NO
TecTnl MO TEME
1. Cpenu cnenyromux GOpMyT OKCUIOM SIBIISIETCSI:

a) HCl1 0) Na;SOs  B)Na,O 1) NaOH.
2. Cpenu crneayrommx OKCUIOB HECOJIE00Pa3yIOIIUM SIBIISIETCS:

a) CO, 6) CO B) Na,O 1) SOs.

3. C cepHO# KHCIIOTOM Oy/1eT B3aUMOJICHCTBOBAT:

a) SO 0) Mn20O7 B) N2Os r) MgO.
4. C Bozoii Oyner B3auMOICHCTBOBATH:

a) FeO 0) Ag20 B) BaO r) CuO.
5. C ruapokcuioM HaTpusi OyJeT pearupoBarh:

a) CaO 0) CO B) SO3 r) K2O

6. Koappumnment nepen popmyioit kuciopoa B ypaBHEHHH PEAKIUU, CXeMa KOTOPOM
Al+ 0y — ALO;3 :

a)2 0)3 B) 4 r) 5.
7. Ilpu okucienuu ZnS obpa3zyrores:
a)Znu SO2 6) ZnO u SO2 B) ZnO u SO3 r)Znu SO3.

Kuciorsl
Ilepeyenns BOpoCoB /11 YCTHOIO OIIpoca
1. [aitTe onpeneneHue KUCI0TaM HCXOAs U3 UX COCTaBa.
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2. JlaitTe onpeaesieHUE KMUCI0TaM C TOUYKHU 3PEHUS TEOPUH AJIIEKTPOIUTAYECKON JUCCOIUALINH.

3. Ha xakue rpynmsl 1eisT KUCIOTHI?

4. HWcxopas u3 NpU3HAKOB KJIacCU(PUKAUU KUCIOT JaiTe MOJHYI0 XapaKTepUCTHKY a30THON U ¢ochop-
HOW KUCJIOTaM.

5. Tlpemnoxure crnocod, Kak MOKHO OOHAPYKUTh HAJIMYKME KUCIOTHI B IPOAYKTAX MUTAHUSA?
IIpogeccnonanbHO OpHEHTHPOBAHHOE CO/IePKAHUE

1. Jlns 9ero ucnonb3yroT Cyab()aMHUHOBYIO KUCIOTY?

2. HNo6aska E338 mis gero ucnomnssyercsi?

3. B numeBo# mpoMBINIIIEHHOCTH HUCIIONb3yeTcs 1obaBka E338, koTopas nmpencrasiser codoit optodoc-
¢dopnyto kucnory. [IpumeHnsieTcss oHa B OCHOBHOM KaK KOHCEPBAHT, (PHKCATOP LBETA MPOYKTOB, PETYIIs-
Top KucnotHocTu. [lonydenue oprodhochopHOl KUCIOTH MOKHO HMPOBOAUTH PA3IUYHBIMU CIIOCOOAMH,
OJIMH U3 KOTOPBIX 3aKJII0YaeTcs BO B3auMmojeiicTBun okcuaa dpochopa(V) ¢ Bomoit. Jta peakuus npore-
KaeT CTOJIb aKTUBHO, 4TO oKcua (ocdopa(V) 4acTo UCHOIB3YIOT B KAYECTBE OCYIIMTENS BO3/1yXa B MPO-
M3BOJICTBEHHBIX MomenieHusx. [Ipu B3anmoneiictBun opToocopHOil KUCIOTHI CO MIeToYaMu (Harmpu-
Mep, ¢ TUAPOKCUIOM HATpHs WM Kaius), oOpa3yrorcs e€ conu — opTtodocdaTrsl. OHU TakKe MIHPOKO
MPUMEHSIOTCS B POMBIIIICHHOCTH. Tak, Hampumep, opTodocdar HATPUsT UCTIONB3YETCsI B COCTaBe M-
CTSIIUX U MOIOUINX CPE/ICTB, CTUPAIBHBIX MOPOIIKOB U OTOeIMBaTeNeil. DTH COSAMHEHHUS YaCcTO UCIOIb-
3y10T JuIst "emsirdeHus” (ycTpaHeHHUs *KECTKOCTH) BOJbl. KECTKOCTH BOABI 00YCIIOBIEHA IPUCYTCTBUEM B
HEH PAacTBOPUMBIX COJEH KalblUg U MarHus (XJIOPHIOB, TUAPOKapOOHATOB H Jp.). CMsrdeHue BOIbI
HE00X0/IMMO, TIOCKOJIBKY HCIIOJIb30BaHHE KECTKOMH BOJBI B TPOMBIIUICHHOCTH BBI3BIBAET IIOSBICHUE
ocajka (HaKUIHM) HA CTEHAaX KOTIOB, B TPy0ax, a TakKe CYHIECTBEHHO YBEIMYHMBAET PACXOJ MOIOIIMX
CPEICTB.

1) CocraBbTe MOJIEKYISIPHOE YpaBHEHUE YIOMSHYTOU B TEKCTE peakluu Mexay opTopochopHoit Kucio-
TOW U TUJIPOKCUIOM HATPUS,

2) Ilouemy A CMSTYEHUS BOJBI UCIONB3YIO0 opTodochaTsl HATPUS WK Kalusl U HE UCIONb3YIOT OPTO-
docdat muTHs?

Pemenmue.

OptodocdaTs! Kaaust ¥ HATPUS UCTIONB3YIOT JIJISi CMSTUYEHUS BOJABI, TAK KaK OHU TIO3BOJISIOT OCAIUTh Ka-
THOHBI MarHUS U KaJblMs B BUJIE UX opTodocdaToB, Torna kak oprodocdar TUTHS caM Mo cede KpaitHe
MajopacTBOPUM U HE MOKET BCTYIATh B yKa3aHHBIE PEAKIMH.

Taxxe B MUIIEBOW MPOMBINUIEHHOCTH ucmonb3yeTcs ¢ocdar Hatpus (NasPOs) kak muimeBas modaBka
E339 nmanpumep, npu npou3BOJICTBE MIABIECHBIX CHIPOB.

3apaua: ecnv oguMH KMAOrpamm NaaBaeHoro cbipa coaep*ut 20 r nobaskm E339, BbIUMCAUTL MaCCOBYIO 4010 (B
npoueHTax) dochopa B docdate HaTpus.

TecTbI IO TEME

1. Kakue nonsl o0pasyrorcs npu gucconuannu HNOs:

1) 2H" + NO*; 2)H"+NO*; 3)2H"+NOs*; 4) H++2NO*
2. Kucnora n3MeHseT IBET METUIIOPAHKEBOTO Ha!

1) cunuii; 2) KpacHO-pO30BbIN; 3) MaTMHOBBIN; 4) OecIBETHBIN
3. Bribepure u3 nepeunciieHHbIX (popMy OECKUCIOPOIHBIE KUCIOTHI:

H>S, NaOH, HNOs;, NaxSO4, HCI
4. ITpu B3auMOJIEHCTBUYU CEPHOM KUCIIOTBI, C KAKUM BEIIECTBOM IIPOMAET peakus HEUTpaIu3am:
1) CuSOs4;  2) Ba(NOs3)2; 3)BaS; 4)NaOH
S. 3akoHuMTe ypaBHeHUe xumuueckor peakuuu 2HCI + Zn =
1) 2ZnCl+Hz;  2) ZnClr+Ho; 3) ZnCl,+2Hy; 4) 2ZnClx+2Hz;
6. C KakuMU U3 yKa3aHHBIX BEIIECTB B3aMMOJEICTBYET MypaBbUHAs KUCIIOTA!
1) H20; 2) Ag>O (amMmMua4HbIH .p-p); 3) COz; 4) CuOH; 5) CaCOs.
7. C KakuMU U3 yKa3aHHBIX BEILECTB B3aWMOJAEHUCTBYET OJIEMHOBAs KUCIIOTA!
1) K2SO4; 2) Ho; 3) P20Os; 4) NaOH; 5) Na.

OcunoBanusa. CoJn.
IlepeyeHb BONPOCOB /IJIsi YCTHOT'O ONpoca
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1. JlaiiTe onpenesieHue OCHOBAHUSIM UCXOMS U3 UX COCTaBa.

2. JlaiiTe onpenesieHne OCHOBAHUAM C TOUKH 3peHust TO/I.

3. Ha xakue rpynmsl 1eJsT OCHOBaHUS?

4. Vicxons U3 IPU3HAKOB KJIACCU(HUKAIIMA OCHOBAHUN JalTe MOJIHYIO XapaKTEPUCTHKY THIPOKCHIA OapHst
U aMMHAKa.

IIpogeccnonanbHO OpHEHTHPOBAHHOE CO/IePKAHUE

1. Kakas cosb ABIIS€TCS TIIaBHBIM XMMUYECKUM BEIECTBOM ITHILIEBOM IPOMBIIIEHHOCTH?

2. Kakyo posb BBIIIOJIHSET IMAPOKOpOaHAT HATPUs B UIIEBONW IPOMBIIITIEHHOCTH?

TecTbI IO TEME

1. Bri6epute GpopMyIiel OCHOBaHMIA:
1) SOs; 2) Mg(OH)y; 3) H2SO4; 4) CaO.
2. VYkaxure GopMyIly IBYXKHCIOTHOTO OCHOBAHUSI:

1) Ca(OH);;  2) Al(OH)s; 3)KOH; 4) Mn(OH),

3. X0opo1I10 pacTBOPUMBI B BOJIE BCE OCHOBAHUS TPYIIIIBL:
1) NaOH, Ba(OH),, Cu(OH),;  2) KOH, Ca(OH),, NaOH;  3) LiOH, KOH, Al(OH);; 4) NaOH, KOH, Ba(OH)»;
4. dopmyiia 1enouu - 3TO:
1) Zn(OH)y; 2) KOH; 3) Cu(OH)y; 4) Mg(OH):
5. OcHoBaHue o0pa3yeTcst NP1 B3aUMOAEHCTBHUHU:
1) Zn, H20; 2) NaxSOg4, Ba(OH)2; 3) KxSO4, NaOH; 4) CuO, H20
6. K apomatnyeckum aMMHaM OTHOCUTCS
1) MmeTmiiamun;  2) OyTUIIaMUH; 3) TpUATUIIAMUH: 4) nudennnamMuH
7. Bornee cnaObiM OCHOBaHHEM, Y€M aMMUAK, SIBIISETCS
1) aTunamus; 2) TMMETUIaMUH; 3) AMATUIIAMUH; 4) nmupennnaMuH
1. B xakoMm psiiy npesicTaBiIeHbl TOJIBKO COIU
1) CuCl,, H3BO3, NaOH; 2) CaOHCI, NaHCO3, KCNS;
3) CHa, Al2(SO4)3, HCNS; 4) Fe(NOs)3, NH3, LiOH.
2. [IMuapocynedar HaTpus UMeeT XUMUYECKYIO (HOpMyITy:
1) NaHCOs; 2) NaHSOg; 3) NaHSOg; 4) NaHSiO:s.
3. Kap6onaTt xanbuust o0pazyeTcs Ipu B3auMOAEHCTBUH:
1) Ca(OH)2 u BaCOg; 2) Ca(OH)2 u Na;CO3;  3) CaO u CO; 4) CaO u MgCO:s.
4. XUMHUYECKasi peaKiusi MPOXOTUT MEXKILY:
1) Mg u ZnCly; 2) Agu AlClz; 3) Cuu FeSOy4; 4) Pb u Mg(NO3)a.
5. Comnu o0pa3yroTcs Mpy B3auUMOJICHCTBUU OKCUIA JINTHS C:
1) HCI; 2) CO; 3) MgO; 4) Ca

Metajuisl. HemeraJisl

IlepeyeHnb BONPOCOB /1/Isl YCTHOI'O OIIpOca

1. Kaxumu 0cOOEHHOCTAMH XapaKTepPU3yeTCs CTPOCHHUE aTOMOB METAJUIOB?

2. Kak u3MeHsI0TCS MeTaNInYecKue CBOMCTBA XMMHUUYECKUX 3JIEMEHTOB B MEpUOJIax U rpynnax TalOiau-
bl Mengenee-Ba? Kak 3T U3MEHEHMS CBSI3aHbI CO CTPOEHUEM aTOMOB 3JIEMEHTOB?

3. Kakune n3 XUMHYECKHX IEMEHTOB-METAIIIOB IIPOSBIISIIOT JBONCTBEHHBIE cBOMCTBA? [Touemy?

4. Kaxyroo OMOIOTHYECKYIO POJIb UTPAIOT HEJAOCTATOK M M30BITOK METAJUIOB B OpraHM3ME PAacTeHUH U
KUBOTHBIX ?

5. OxapaxrepusyiTe npoluecc Koppo3uu MetaiioB. Kakue Buabl KOppo3uu pa3andaror?

Kakumu 0coOEHHOCTSIMH CTPOEHUSI OTIMYAIOTCS aTOMbl M KpHCTajulbl HemeTamioB? Kak ux crpoeHue
OIIpeAEIIsAeT CBOWCTBA ATOTO KJIacca BEIIECTB?

2. Oxapakrepusyiite nonsarue amiorponus. Kakumu npuunHamu oHa oOycioBieHa? CpaBHUTE ajio-
TpomnHble MOAU(UKaLUU KUucIopoaa. Pacckaxure 06 alsioTponuu yrieposa.

3. Kakue amnorpornHbsie MoauduKauy o10Ba Bel 3HaeTe? Kak amnorponust 0jioBa JOKa3bIBae€T OTHOCH-
TEIBHOCTh ACJIEHUS MPOCTHIX BEIECTB HA METAJIBI U HEMETAJLIbI?

4. OxapakTepHu3yiTe OKUCIUTEIbHbIE CBOMCTBA HEMETAIIJIOB.
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5. OxapaxkTepu3yiTe BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJIOB.

6. JloxaxuTe 3aBHCHUMOCTb CTENEHH IEKTPOJIMTUYECKOW AMCCOLMAIMM OT IMPHUPOABI JIEKTPOINTA HA
npumepe ragoreHoBoaopoansix kucinot: HF, HCI, HBr, HI.

7. Kakue cBoiicTBa aMMHaKa Jie)kaT B OCHOBE €ro IPUMEHEHHUS B XOJOAUJIbHBIX YCTAaHOBKaX?

IIpodeccnonaibHO OPEHTHPOBAHHOE COEPKAHUE

1. Meramibl ¥ CIUTaBBI UCTIOIB3YEMBIE JIJIsI TPOU3BOICTBA MOCY/IbI, HHBEHTAPs U 000PYAOBaHUSI.
2. JIns 4ero UCHob3yIOTCS MHEPTHBIC Ta3bl B MUIIEBON MPOMBIILICHHOCTH?

3. Kakoil HeMeTall1 UCIOAb3yeTCs sl THAPOTE€HU3AIUN KUPOB?

Tectbl O TEME
1. DnextponHas GopMyia aToMa MarHus:

1)1s%2s2 2) 15°2s? 2p%3s? 3) 152252 2p%3s! 4) 15225 2p®3s?3p?
2. B kaxkoM psy XMMUYECKHE AJIEMEHTBI PACIIOJIOKEHBI B TIOPSI/IKE YCUIICHUSI METANTMIECKUX CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
3. Merami, o0nanarouuii caMoil BEICOKOM 3JIEKTPOIPOBOJHOCTHIO, - 3TO
1) xene3o 2) Menp 3) cepebpo 4) amoMHHUI
4. Haubonee >HEPTUYHO B3aUMOACHUCTBYET C BOJIOM:
1) kanmii 2) HaTpui 3) KaybIui 4) Maruui
5. T'mppokcuna nuHKa B3aMMOJEHCTBYET C KaXAbIM U3 IBYX BELIECTB:
1) HCl u CO2 2) NaOH u H2SOq4 3) SiO2 u KOH 4) NaNOs u H2SOq4

6. Meroapl nepepabOTKH Py, OCHOBAaHHBIC Ha BOCCTAHOBJICHUH METAJNIOB M3 OKCHIOB TPU BBICOKHX
TEeMIIEpaTypax, Ha3blBatoTCA:
1) runpoMeramnyprust ~ 2) IUpOMETALTYprust  3) AJIEKTPOMETAILTYPrusi 4) raibBaHOCTETUSA

Xumus 4 KU3Hb
Jenosas urpa

['pynma genutbes Ha KoMaHAbl. Ha JTaHHOM ypoKe BCe SIBISIFOTCS COTPYIHUKaMU WHCTHTYTA IPO-
MBIIIJIEHHOTO TPOou3BoACTBa. Kaxkas komMaHa momydaeT 3aaHue.

llepsas komanoa Omoenenue « Opeanusayus XumMu4ecko2o npou3s00Ccmea
3ananue. Bol pa3paboTunky opraHu3ai XUMAYECKOTo IPOU3BOCTBA. BaM HE0OX0AUMO TPaMOTHO MO-
JOUTH K TIPOIECCY XUMUYECKHUX MPOU3BOACTB. [IJist TOTO BBI JOJDKHBI OTBETUTH Ha PSiI BOIIPOCOB, KOTO-
pble TMO3BOJIAT B JAajbHEHIIEM Hay4yHO OPraHM30BaTh MPOLIECC XUMHUECKUX MPOU3BOACTB. Vcmonb3yiite
MIpeIJIOKEHHbIE TPEe3eHTalUU U TeKCToBbIM MaTepuai. (Ilpunoxenue 1)

¢ UYT0 Takoe XUMHUYECKasi IPOMBIIIJICHHOCTb U UTO SIBJISIETCSI €€ OCHOBOM?
Baxkuneiimme coctaBisionne XUMUYECKOTO MPOU3BOJICTBA.
Kak xnaccupuumpyroT XuMudeckoe chipbe?
Hcnonb30BaHre BOABI B XUMUYECKOW MPOMBITIIIEHHOCTH.
OCHOBHBIE CTaIUU XUMUYECKOTO MPOU3BOICTBA
CdhopmynupyiiTe OCHOBHBIEC HAYYHBIEC IPUHIIAIIBI XUMUYECKHX MTPOU3BOJICTB

Bmopas komanoa. Omoenenue «Ilpoyecc npoussoocmea ammuaxay
3ananue. Bel pazpaboTunku mpoiiecca MpOU3BOACTBA aMMHUaka. BaM HE00X0IMMO TpaMOTHO MOJOUTH K
nporieccy MpOou3BOACTBA. [t 3TOTO BBI JOJDKHBI OTBETUTH Ha PSIJT BOIPOCOB, KOTOPHIE IMTO3BOJIAT HAYYHO
OpPraHu30BaTh MPOLIECC MPOU3BOJICTBA aMMMaKa. Mcnonp3yiiTe NMpenioKeHHble MPE3eHTAlud U TEKCTO-
BbIit Matepuai. ([Ipunoxenue 2)

e Kaxkas peakius JIS)KHT B OCHOBE TIPOM3BOJICTBA aMMHaKa?

e JlaiiTe TIONHYIO XapaKTEPUCTUKY XUMHUYECKOW PEAKIIMH U YKKUTE ONTHMAIbHBIC YCIOBHS
CHHTE3a aMMHaKa.

e (CocraBbTe TEXHOJIOTHYECKYIO CXEMY TIPOM3BOJICTBA

e [lepcrieKTHBBI pa3BUTHSI AMMHAYHOTO MTPOU3BOICTBA

e VKaXuUTe OCHOBHBIC HAYYHBIC TPHHITUIIBI, HCIIOIB3YEMbIE B TPOM3BOICTBE aMMHUAKa
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Tpemvs komanoa. Omoenenue «IIpoyecc npouzsoocmea MemaHona»
3ananue. Bol pa3paboTumku mporiecca Mpou3BOJICTBA MEeTaHOJIa. Bam He0OX0IMMO TPaMOTHO MOAOUTH K
IpolecCcy MPOU3BOACTBA. J{JIs 3TOro Bbl JOKHBI OTBETUTH Ha Pl BOIIPOCOB, KOTOPBIE MO3BOJIAT HAYYHO
OpraHu30BaTh MPOIECC MPOU3BOJCTBA MeTaHOJa. Mcnonb3yiiTe npeaioKeHHbIe TPE3eHTAUU U TEKCTO-
BbIi MaTepuai. ([Ipunoxenue 2)

e Kakas peakuus JIeKUT B OCHOBE IPOU3BOACTBA METaHOJIA?

e J[aiiTe MOJIHYHO XapaKTEPUCTHUKY XUMHUUYECKOM PEAKIMU U YKAKUTE ONTUMAJIbHBIE YCIOBUSA
CUHTE3a METAHOJIA.

e (CocCTaBbTE TEXHOJOTUYECKYIO CXEMY IIPOU3BOACTBA

e [lepcriekTUBBI pa3BUTHUSA IPOU3BOJCTBA METAHOIA

e VYKaXUTe OCHOBHbBIEC HAyYHbIE IPUHIIUIIBI, UCIIOIb3YEMBIE B IPOU3BOACTBE METAHOJIA

Yemeepmas komanoa. Omoenenue « Xumuzayus ceabCKo20 X03AUCmeay
3ananue. Bel pa3paboTuMKy XUMUYECKUX CPENICTB AJI MOBBILICHUS YPOXKANHOCTU M YHUUTOXKEHUS Bpe-
TUTENEH CeTbCKOXO3SIMCTBEHHBIX KYJIbTYp. BaM HE00X0MMO TPaMOTHO MOJOUTH K MPOIleccy pa3padoT-
KH. J{J11 3TOro BbI JOJKHBI OTBETUTH Ha Psii BOIIPOCOB, KOTOPBIE MO3BOJISIT HAYYHO OPraHU30BaTh IPO-
uecc. Mcnonp3yiiTe npeaiokeHHbIe TPe3eHTalu U TeKCTOBbIM Matepuali. ([Ipunoxenue 2)

e UTo Takoe XMMHU3AIMs CEIbCKOTO X035 cTBA?

OmnpenenuTe OCHOBHBIC HANIPABICHUS XHUMHU3AIUU CEJILCKOTO XO35HUCTBA.
Y nobpenus, ux KiaccupuKaus.

[TecTummapl, ux kiaccuduxams

XuMH3aLus )KUBOTHOBOJCTBA, €r0 HAIIPABJICHMUS.

Ilamas komanoa. Omoenenue «3awuma okpyscarowell cpeovly
3ananue. Bol pa3paboTYMKU METOAOB 3alUThl OKPYXKAIOLIEH Cpenbl OT MPOMBIIIICHHBIX 3arpsi3HEHUi.
Bam Heo06X0auMO rpaMOTHO TOJIOMTH K MPOLECCy pa3padOTKuU. J[Jisi 3TOro BbI TOJKHBI OTBETUTH Ha PSjI
BOIIPOCOB, KOTOPBIE MO3BOJIAT IPUBECTU B CUCTEMY METOAbL. VCIIONb3yiTE NPEATOKEHHYIO IIPE3CHTALIUIO
1 TekcToBbIi MaTepuai. ([Ipunoxenue 3)

e Kakue opraHu3aiimoOHHO-TEXHUYECKHUE METOIbI OXPaHbI OKPYKAIOIEH cpeabl?

e YT0 JIe)KUT B OCHOBE CPETO3ALIUTHBIX TEXHOJIOTHI?

e Ha kakue rpymbl moApa3AemstoT Cpeo3alIuTHBIEC POIECChI?

e [lpenorBpalieHue 3arps3HEHUs CPeIbl arpOXUMUKATaMU

e Kak yMEHbIINTH BIUSHUE NIECTULIMIOBHA IPUPOTY?

CuryanuoHHbIe 321241
IMoyeMy MponcxoauT HAKOIJIEHHE OKCUAOB cepbl B aTMochepe?

OKcupl cephl MOMAIAI0T B OKPYKAIOUIYIO CPely KaK €CTeCTBEHHBIM ITyTEM, TaK U B pe3yJbTaTe
AHTPOTIOTEHHON NIeATENbHOCTH. B pe3ynbTare neareapbHOCTH 4YelnoBeKka B aTMocdepy MOnaaaroT 3Ha4YH-
TENbHBIE KOJIMYECTBA COCAUHEHUN Cephl, TJIABHBIM 00pa3oM B BHUE €€ nuokcuaa. Cpeaud MCTOYHHUKOB
3TUX COEJUHEHUU Ha NEPBOM MECTE CTOUT YIroJib, CKUTAEMBbIA B 3JaHUSAX U HA AJEKTPOCTAHIMIX, KOTO-
poiit maet 70 % aHTponoreHHbIX BEIOPOCOB. OKCHIBI TaKKe BHIOPACHIBAIOTCS B aTMOC(hepy aBTOMOOHIIS-
MU, SJIEKTPOCTAHLMIMU, METAITYPTUYECKUMHU 3aBOJaMHU.

3amaua. [IpousBoacteo nmuuka B CIIA B cpenmnem coctasmsieT 600 Toic. T B roa. Kakas macca SO»
MOKET OBITh BHIOPOIIIEHA C IBIMOBBIMH Ta3aMH B aTMOC(hepy, €CITH BECh ATOT IIUHK MOTYYarOT BHITLIABKOM
u3 ZnS.

[Tocne pemenus 3agauu MO TeMe OTBETHTE HA BOMPOC CTOSIIMI B HaYase Balieil paboThlI.
IIpodeccnoHabHO OPUEHTUPOBAHHOE COJEPKAHNE
3HadyeHHe MUIIEBBIX 100aBOK B MUIIIEBOM MTPOU3BOICTBE.
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2. KoMiuiekT MaTepuaJioB 1Jisi NPOBeeHUs] KOHTPOJbHBIX padoT
KonTtpoabsnas padora Nel
Bxoanasi nmarnocTuka
Bxonmnas pmarHoctuka paspaborana B cooTBeTcTBuU ¢ PI'OC, Paboueit mporpammoi, yTBep-
xaenHoi [IK «EctecTBeHHO-HAy4YHOTO ITUKIIaY.
Jnarnoctuka nMpoBOAUTCS C Yeibio BBIABICHUS MPEAMETHBIX KOMIETEHIIUN 110 TUCIUILIUHE «XHU-
MHUS» 32 IIKOJIbHBINA KypC.
Pabota cocTouT U3 4eThlpex BapuaHTOB COAEPIKALLUX I10 ABAALATh 3aJaHUM.
OnpenensronyM MNpU3HaAKoOM SBJsieTcs popma 3a1aHuiA:
- 3aganus Ne 1 - Ne6 - 3akpbitas popma;
- 3aganus Ne7 - Nell - oTkpeiTas ¢popma;
- 3aganus Nel2 - Nel6 - ycraHOBIIeHHE COOTBETCTBUS,
- 3aganus Nel7 - Ne20 ycTaHOBJIEHUE TTOCIEA0BATEILHOCTH
CucremMa oleHUBAaHUS K3aMEHALMOHHOH PadoThI
3aaHue CUMTAeTCs BBIOJIHEHHBIM BEPHO, €clii OOydaroluiics Aan BepHbli oTBeT. [IpaBuiibHOE
pemienue kaxaoro u3 3ananuil ¢ Nel mo Ne4 u ¢ Ne7 no Nell onenuBatorcs no ogHomy Oamny. 3ajaHust
No5, Ne6 onenmBatotcs o Tpu 6amna. 3aganust Nel2 — 16 orieHHBArOTCS IO OJHOMY 0ajuTy 3a KaKkJ0€ CcOo-
OTBETCTBUE - 0 JBa Oayuia. 3aganust Nel7-20 oueHuBaroTcs 1Mo Tpu Oasmia.
MaxkcuManbHO BO3MOXKHBIN 0asu 3a Bcro paboty - 37
IIIkaja nepeBoaa B NATHOANIBHYIO CHCTEMY OLICHKH:
0 —19 6amnoB — «2» (0 — 52 %)
20 — 27 6amna — «3» (53 — 74 %)
28 — 31 6amnoB — «4» (75 — 84 %)
32 — 37 6amnoB — «5» (85 — 100 %)
1. Homep rpymmbl COOTBETCTBYET YHCTy?
1) BaJIEHTHBIX 3JIEKTPOHOB; 3) PHepreTUYeCKuX ypoBHEN
2) 3apsify sipa aToMa; 4) HEUTPOHOB B SJIPE aTOMA.
2. Yucno opOuraneit Ha d-mogypoBHe:
1) 1; 2) 3; 3)5; 4)17.
3. ATOM, KaKOTro dJIeMeHTa UMEET IeKTPOHHYI0 KoHdurypanuio 1s? 2s? 2p® 3s? 3p° 4s!?
1) K; 2) Ca; 3) Ba; 4) Na.
4. Crenenb okucienus xjaopa B Mosiekyie KClO;
1)-3; 2) +1; 3) +3; 4) +5.
5. PaccuuraiitTe unciao aToMoB Kuciaopoja B 30 MosieKynax a30THOW KUCIIOTHI U BHIOEPUTE OTBET.
1) 90; 2) 6; 3) 16; 4) 12.
6. Paccuuraiite maccy 4 MoJIb THAPOKCUAA HATPUSI U BEIOEPUTE OTBET.
1) 40r; 2) 160r; 3) 120r; 4) 0,12kr.
7. JomomHuTh. DJIEKTPOHEUTpaibHAsT YaCTHIA, COCTOSINAsl U3 TOJOXKHUTEIBbHO 3apsi>KE€HHOTO
sI/Ipa U OTPULIATEIILHO 3apsKEHHBIX AJICKTPOHOB HA3bIBACTCH .........
8. Hononuuth. CI0XKHBIE BEIIECTBA, COCTOSIINE U3 JBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KHCIOPOJ B CTeE-
[IEHU OKHUCIIEHUS -2 HA3bIBAOTCH ..........
9. Homomuutk. BemecTBa, cocTosimmue u3 AByX U 00Jee XUMHUIECKUX DJIEMEHTOB, HA3bIBAIOT ... ... ...
10. 1omoaHUTh. DAEKTPOIUTHI, KOTOPIE TUCCOUUMUPYIOT HA KaTUOHBI BOJOPOJA U AHHOHBI KUCIOTHOTO
OCTaTKa Ha3bIBAIOT ..........
11. ononuuts. Peakiuu, mpoTekaromue ¢ BbIASICHUEM TEIUIOBOM SHEPTUH, HA3BIBAIOT ...........
12. CootserctBre «POpMysa BENIECTBA U TUIl XMMUYECKOU CBS3HU
®opmyia BemecTBa | THUII XUMUYECKOH CBSA3H
1.K20 a) NOHHAas ') MeTaJTn4ecKas
2.H> 0) BomopogHas 1) KOBaJICHTHAs HETIOJSIpHAS
B) KOBAJICHTHAs MOJIIpHAast
13. CootBerctBue «@opmylia M HA3BaHHUE BEIIECTBAY.
‘ Dopmyna ‘ HasBanue BemecTsa ‘
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1. H2CO3 a) OKCUJ] HaTpus; B) TUIPOKCH]] HATPUS ;

2. NaOH 0) kapOOHAT HATPHS; T) YroJbHas KUCJIOTa
14. CootBercTBre «Tull peakMy U YpaBHEHUE PEAKIIH:
Tun peakuun YpaBHeHUE peakuu

1. Coemunenune | a) Nao(r)+ 3Ha(r) & 2NH;3 (r)+ Q;

2. 3amemenue | 6) CaCOs(tB.) = CaO(1B.) + H2O(K) — Q
B) Ca + 2HCI1 = CaCl, + H»1

15. CootBerctBue «Kitacc HeOpraHMueCKnX coequHEHUN U (opMysia BEIIECCTBAY:

Krnacc Heopranmveckunx coenuueHuit | Popmyna emecrsa
1. Oxcun a) HoCOs; B) FeCly; n) Fe,O3
2. Conb 0) Ho r) NaOH; e) CoHy
16. CootBerctBue «Kiacc opraHm4ecKux coeTuHeHni 1 oomas popmynay:
Kiacc opranuueckux coeuHeHHI O6mmas ¢popmyna
1. Ankansl a) CnH2n; B) CnH2n-2;
2. ANKUHBI 6) CnH2n+2; r) R-COH;
17. YcraHoBuTE MOCIEI0BATENILHOCTh PACTIONOKEHUS XUMUUYECKUX 37eMeHTOB B [ICX0.
1) B; 2)N; 3)C

18. YcTaHOBHUTE MOCIIENOBATENLHOCTD IEKTPOHHON KOH(pUrypanuu atoMa 12Mg.

1)2s%  2)3s% 3)2p%  4)1s?
19. YcTaHOBUTE MOCIENOBATENBHOCTh HA3BaHUs KPHMCTAIUIMYECKUX PENIETOK B COOTBETCTBUM C PAcIIo-
JIOKEHHEM BELIECTB: rpaduT, BOIOPOJ U XJIOPHL HATPHUSL.

1) nonnas; 2) MoeKyIsipHasi; 3) aroMHas
20. B npuBeneHHOI HM)KE CXeME YpaBHEHUH TpeX MOC/IeI0BaTENbHbIX IPEBPALICHUM
X y z
Ca —> Ca0 —> Ca(OH)» —> Ca(NOs): BemectBa X,Yu Z - 3T0:
1) X= 0 Y= H0, Z= HNOs; 3) X=02,Y= H,0,Z= NaNOs ;
2) X= H20,Y =Hz, Z= HNOs; 4) X = 02, Y = NaOH, Z = NaNO:s.

KonTtpoabsHnas padora Nel
Bxoanasi AMarsocTuka

OtBeThI
NeNe NoeNe

1 1 11 | 5K30TepMHUYECKUMH,
2 3 12 la, 271
3 1 13 Ir, 2B
4 4 14 la, 2B
5 a 15 1n, 2B
6 2 16 10, 2B
7 aToM 17 1,3,2
8 OKCHJIbI 18 4,1,3,2
9 CJIOKHBIMH. 19 3,2,1
10 KHCJIOTHI. 20 1
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KonTposbHas padora Ne2. «Yri1€BOA0POAbI»

KonTponbraast padora mo teme paszpaborana B coorBercTBUU ¢ ®I'OC, Paboueli mporpamMMoi,
yrBepxkeHHoM [TIK «EcTecTBeHHO-HAyYHOTO ITUKIIay.

[{enb paboTel: BelsiBIeHUE MPEMETHBIX U METAIIPEIMETHBIX KOMIIETCHIIUN CTYJCHTOB 10 TEMe

Pabora npoBogutcs B Qopme TectupoBaHusa. OnpenensiomuM MpPU3HAKOM padOThl SBISETCS
dbopMa 3amaHmii:

- 3agaHus ¢ 1 — 7 3aKkpeIToit (HOPMBI,

- 3agaHus 8 - 10 — ycTaHOBJIEHUE COOTBETCTBUS;

- 3aganus 11,12— oTKpeITO# HOPMBI;

- 3aganus 13, 14 — yctaHOBJIEHUE TTOCIIEIOBATEILHOCTH

- 3a7aHue 15 — pacuerHas 3ajiaya.

CucremMa ouleHUBAaHUS OT/EJbHBIX 32/IaHUH 1 Pa0OTHI B 11€JIOM

3aaHue CUMTAETCs BBHIIIOJHEHHBIM BEPHO, €ClIM 00yJaroIuiics an BepHblil oTBeT. [IpaBuibHOE

penienne kaxaoro u3 3aganuit ¢ Nel mo Ne7, 11,12 ounenuBarorest mo 1 6amry. 3ananus Ne§ - 10 ouenu-
BalOTCA MO OJHOMY Oaiy 3a kKaxaoe cooTBeTcTBHE (3amanue Ne§, Ne9 mo 3 Gamma, Nel0 — 2 Gan-
na).3amanus Nel3 — 2 6amna, Nel4 — 3 6aura. 3amanue NelS B 5 6amos.

MaxkcuManbHO BO3MOXKHBIH 0ai 3a Bco paboty - 27.

IIkana nepeBoaa B NATHOAVIBHYIO CHCTEMY OLEHKH:

0 — 13 6amnoB — «2» (0 — 52%)

14 — 19 6amnoB — «3» (53 — 74%)

20 — 22 6annoB — «4» (75 — 84%)

23 — 27 6amnoB — «5» (85 — 100%)
1. OO6mas ¢popmyna alKeHOB:

1) CnH2n+2; 2) CnH2n; 3) CnH2n-2; 4) CnH2n-6.
2. ®opMyJbl BEIIECTB MpeeibHbIX YIIIEBOIOPOJIOB:
1) CHg; 2) C7Hug; 3) CsHs; 4) CsHis; 5) CeHe; 6) CoHis;

3. Twun rubpunuzanuu opouTanei aTOMOB yriepoja B alleTHIICHE:

1) sp’; 2) sp?; 3) sp; 4) rubpUAM3ALUN HE TOIBEPraroTCs.
4. Cpsi3p MEX]ly aTOMaMH YTJIepoJa B ajJKaHaX Ha3bIBACTCA:
1) d; 2)m 3)0 u m; 4) 6, m, .
5. PaccrosiHue MexXIy AapaMHu aTOMOB YIEpoa B alleTUJICHE:
1)0,120 am;  2) 0,140 am;  3) 0,134 am; 4) 0,154 am.
6. Ilpumepsl modyyeHUs TOMOJIOTOB METaHa Mo peakiuu Bropia:
t
1) 2CHs3Br +2Na - CHs - CH;  +2NaBr;
Ni, t
2) CH3 - CH = CH: +H > CH; - CH; - CHzg;
3) C4HoCl +2HI > CsHio +HCl + 1D
4) 2CHz - CH;Br +2Na > CHs- CH» - CHx - CHs; +2NaBr;
7. Kakue u3 BEUIECTB SBIAIOTCA HU30MEpPaMHU.
) CHy- CH= CH- C= CHy; 4 CH,= C- CH= CHy
C|H3 |CH3
2) CHs- C= C- CH»- CHy 5) CH,= CH- CH= CHy
3) CH; - CH= CH- CH= CHx 6) CH; - C= C - CHs.
8. CootBerctBre «Kiacc opranndecknx cCoeAMHEHUH 1 o01as hopmysay:
Knacc opranngeckux coenune- | O6mras popmymna
HUH
1. Ankanbl A) CnH2n; ) CnH2n+1;
2. AJKeHbl b) CnH2n+2; E) CnH2n+10H;
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3. AJKUHBI B) CnH2n-6; K) R-COH

I') CnH2n-2; 3) R- COOH
9. CootserctBre «Kitacc oprannueckux COeIUHEHUN U OTIIMYUTEIBHBIN MPU3HAK KIIACCA»:
Kitace opra- OTIMYUTENBHBIN IPU3HAK
HUYECKHUX CO-
€IMHEHUI
1. Ankansl A) nBOITHAs CBA3b; J1) TpoiiHas CB3b;
2. Anxaguens! | b) rpynna — OH; E) rpynna —COH;
3. AJIKeHBI B) nBe nBOMHBIX CBS3M; ’K) onunapHas cBs3b;
I') rpynna -COOH; 3) mIeCTUYIICHHBIM UK aTOMOB yTiiepoaa ¢ oco0oi cucre-
MOMH CBsA3€l
10. CootBercTBUE «THUI peakMy U YPAaBHEHUE PEAKIIH:
Tun peaknuu YpaBHeHHE peaKkuu
1. 3amemenue A) CH3 - C=C - CHs+ HCI - CHs - CH = C(Cl) - CHzs;

2. Ipucoenuuenne | b) CH4 + Cl, = CH3Cl + HCI;

B) CH;3 — C (CH3) —CH(CI) + KOH - CH3 — C (CH3) = CH» + KCl + H20;
I') CH; - CHz - CH = CH» = CH3 — C(CH3) = CH»

11. Homonuuth. BermiecTBa, MMEIONME OJWHAKOBBIA KAaYSCTBEHHBIM W KOJMYECTBEHHBIM 3JIEMEHTHBIN
COCTaB, HO Pa3JIMYHOE XUMHYECKOE CTPOECHUE HA3bIBAIOT .........

12. JJonoaHuTh. YTIEBOJOPOABI C OTKPBITHIMU YIIAEPOJHBIMHU IEMSMU, B MOJEKYJIaX KOTOPBIX COJEp-
KaTCS 08e 080lIHblE €653 HABIBAIOT .......

13. BemectBa, 00pa3yromnigecs: B pe3ysibTaTe CISAYIOIIEro MPEeBpaIeHUs:

FeBr

C¢He+ Br, 2
1) CO2; 2)HBr; 3)C¢Hs-COOH; 4)Ce¢Hs- CH, — CH>— COH; 5) C¢HsBr.
14. IlocnenoBaTeIbHOCTh UCIIOIB30BAHUS PEATCHTOB AJIs1 OCYIIECTBIECHUS IPEBPAILICHUN:
CoHs - CoHs 2 C2HsCl> CoHy
1) HCI; 2) KOH, t°; 3) 500°C, C, Ni
15. MaccoBas 1o yriieposa B yriieBojopoze cocranisier 83,33%. [110THOCTE 3TOro BeuiecTsa no Bo-
nopoxy pasHa 36. Onpenenure Gpopmyiy yrieBoaopo/a.
KonTtpouabsnas padora Ne2

Yraesonopoabl
OTBeTHI
Ne
1 |2 9 | 1), 2B, 3A
2 13 10 | 1B, 2A
3 13 1 | u3omepsl
4 |1 12 | ankagueHsbl
5 |1 1312,5
6 |1 14 (3,1,2
7 1(2,3,5)4,6)| 15| CsHq,
8 | 1B, 2A, 3T
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KonTtpoabsHnas pabora Ne3.
«Kucsopoacoaep:kamue opraHudecKue coeMHeHN s

KonTponbraas padora mo teme paszpaborana B coorBercTBUU ¢ ®I'OC, Paboueli mporpamMMoi,
yrBepkeHHoM [TIHK «EcTecTBeHHO-HAyYHOTO ITUKIIay.

[{enb paboTel: BeisiBIeHUE MPEAMETHBIX U METAPEIMETHBIX KOMIIETEHIIUI CTYJCHTOB TI0 TEME.

Pabora npoBoautcs B hopme TectupoBanus. OnpeaensonuM Mpru3HakoM aBisercs Gopma 3aa-
HUI:

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

- 3aganusg Ne9 - Nel2 - otkpsiTast popma;

- 3aganus Nel3 - Nel7 - ycTaHOBJIEHHE COOTBETCTBUS;

- 3aganus Nel8 - ycTaHOBIEHHE OCIEOBATEIBHOCTH;

- 3aganue Nel9 — pelienue 3agaquu

Cucrema oueHNBaHUs PadoThI

3aaHue CUMTAeTCs BBIOJIHEHHBIM BEPHO, €clii OOydaroluiics Aan BepHbli oTBeT. [IpaBuiibHOE
penrenne kaxmaoro w3 3amanmii ¢ Nel mo Nel2 orenuBaroTcs mo ogHomy Oamry. 3amanus Nel3 — Nel7
OLICHHUBAIOTCS TI0 OJHOMY Oajuty 3a Kaxknoe cooTBeTcTBHe (3amanue Nel3, Nel4 — o 2 6amna, Nel5, Nel6
—mo 3 6amia, Nel7 — 1 6amr). 3aganue Nel8 —3 Gama. 3aganue Nel9 onenuBaercs B 5 6awios.

MaxkcuManbHO BO3MOXKHBIH 0aiu 3a Bcto paboty - 31

IIkana nepeBoia B NATHOAVIbHYI0 CHCTEMY OLEHKH:

0 —15 6amnoB — «2» (0 — 52 %)

16 — 22 6amna — «3» (53 — 74 %)

23 — 26 6annoB — «4» (75 — 84 %)

27 — 31 6amnoB — «5» (85 — 100 %)

1 TI'pynna -COOH - 310 coueranue rpymnm:

1) anpaeruiHON U THAPOKCUIIBHOM; 3) kapOOHUIIBHOM U aJIbJIETUAHOM;
2) TUIPOKCUIIBHOM U aMUHOTPYIIIIBI; 4) kapOOHUIIBHON U THUIPOKCUIILHOM.
2 JKupsl — 3T0 cl0XKHBIE F3DUPBHIL:
1) rmuueprHa ¥ KapOOHOBBIX KUCIIOT; 3) rauuepuHa U )KUJIKUX KUCIIOT;
2) rmunepuna u BxKK; 4) cnupta u BxKK.
3 HM3omepsl cpenn yKa3aHHBIX COETUHEHUI:
o) o)

// //
1) CHs CH;- CH;- C; 3) CHs CH - C; 5)CHs3- CH;- CH;- CH:- OH;

\ | \

H CH; H
CH; (0]
| //
2)CH;- C - OH ; 4)CHs;- CH,- C
| \
CH3; H

4 KadecTBeHHas peakivs Ha allbJeTU/IbI:
1) obpazoBanue riauneparta meau (II) sspko — cuuero npera;
2) BbIIETICHHE BOJOPO/Ia TP B3aUMOJICHCTBUU C aKTUBHBIMU METAIIAMH;
3) obeciBeunBaHre OPOMHOI1 BOJIBI;
4) nosiBJIeHHE Ocajika cepedpa.
5 Ilpu B3auMOAENCTBUH, KAKUX BEIIECTB MOKHO MOJIYUuTh cienytoiiee Benectso CoHsONa:

1) aTananp;  2) 3TaHOBas KUCJIOTA; 3) sTaHou; 4) 3TUICHTJIUKOJIb; 5) HaTpuil.
6 C xakuM U3 yKa3aHHBIX BEIICCTB B3aUMOJICHCTBYET YKCYCHAs KUCIIOTA:
1) K2SOy; 2) Hy; 3) P2Os; 4) NaOH; 5) Na.
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7. B pesynbTaTe THAPOIINA3A )KHAKOTO XKHpPa 00pa3yroTCs:
1) TBEpabIE KUPBI U TIULEPUH;

2) IIIMUEpHH U MIpe/iebHbIe KUCIOTHI,

3) IIMLIEpUH U HETIpEeAeNIbHbIE KUCIIOTHI,

4) TBEpbIE KUPBI U CMECh KUCIIOT

8. VYTpary moromieil CHocOOHOCTH MbLIa B dKECTKON BOJE OTpakaeT ypaBHEHUE:
1) C17H35COONa + H,O <=> C;7H35COOH + NaOH;
2) Ci5H31COOK + H,O <=> C;5H31COOH + KOH;
3) 2C17H35COONa + CaCl, <=> (C17H35C0O0),Ca |+ 2NaCl;
4) C17H33COOH + H2 <=> C;7H35COOH.

9. Jlarb Ha3BaHue no MexayHapoaHON HOMEHKJIATYypEe CICAYIOIIEMY BEIIECTBY:

0]
//
CHs; CH; CH- C
| \
CH; H

10. 3akonuuts crnenyromee ypapaenue peakiun: CH3-CH2-COH + Ag:O(NH4OH ) 2
11. Homomuuth. OpraHudeckue COCIUHEHMs, coaepxamue aapiaeruanyto rpynny -COH, cBs3anHyio
yIIIEBOJIOPOJAHBIM PAIUKaIOM HA3bIBAIOT ......
12. Jomomuuth. CnoxHble 3(QUPHl TPEXaTOMHOTO CHHUPTA TIIMIEPUHA M BBICIIMX KapOOHOBBIX KHCIIOT

Ha3bIBAKOT ........

13. CooterctBue «Kitacc opraHMuecKUX COeUHEHUH U o0u1asi popmyran:

Knacc oprannyeckux coenune- O6mas dpopmyia

HUH
1. Anpaerujbl a) CnH2n; 0) CnH2n+2; B) CnH2n-6; 1) CnH2n-2;
2. KapOoHOBBIC KHCIIOTHI o) CnH2n+1; e) CnH2n+10H; x) R-COH 3) R- COOH

14. CootercrBue «Kitacc opraHMuecKUX COETUHEHUM U OTIMYUTEIbHBIA IPU3HAK KIlacca:

Knacc opra- OTIMUYNTENBHBIN IPU3HAK
HUYECKHUX CO-
CAVMHEHUN
1. Anpaerunsl | a) IBOMHAs CBS3b; 0) rpynna— OH; B) /1B€ IBOMHBIX cBsizy;  T) rpynna — COOH;
2. Cnuptsl 1) TpoitHas CBs3b; e) rpynna—COH; k) onuHapHast CBA3b;
15. CootBerctBue «Ha3Banue anpaeruaa u Gopmynay:
TpuBnaibHOE CucremaT4ecKkoe Ha3BaHUE dopmyia
Ha3BaHHE
1. MypaBbUHBII A.Ilponananb D. Byranans a) HCOH r) CH;:COH

2. Ilponmonoseiii | B.Ilenranans
3. Banepuanossiii | C.Jrtananb

E. I'ekcananp | 6) C3H,COH  n) CoHsCOH
F. Meranans | B) CsH;1COH e) C4HyCOH

16. CootBercTBHE «YTIJIEBOJI, HAa3BaHHUE U (HOPMYJIay:

VYrieBon

HazBaunue

dopmyna

1. Ilentosa
2. Anpnorekcosa
3. [Monucaxapun

A. makto3a

D. kpaxmain | a) CsH10Os

B. ¢ppykroza E. rmokoza | 6) CsHi206

C. pubo3a

B) C12H22011
r) (CsH1005)n

17. CootBercTBre «Ha3zBaHue peakiuy U UCXOHBIE BEIIECTBAY

Ha3Banue peakunn

Hcxonurie BemecTa

1. Oxucnenue

a) CH3-CH>-COOH + CH30H -
6) CH;COOC4Hy + H,O >

B) C17H33COOH + H, =

r) CH3-CH,-COH + Ag2O(NH;OH ) >

18. IlocnenoBaTenbHOCTh UCHOJIB30BAHUS PEATE€HTOB VISl OCYILIECTBICHUS TPEBPALICHUN:
- CH; COH - CH3COOH - CH3COONa

CHs = CHsOH
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1) NaZSO4; 2) AgZO(aMMHaqHHﬁ p-p)> 3) CUO, to; 4) H>0.
19. Kakast Mmacca »TujIeHa JOJDKHA BCTYIUTH B PEAKLMIO TUAPATAIMU, YTOOBI MOIYYUIOCH 7,2 MOJb 3Ta-
Houa?
KontpoabHnas padora Ne3
«Kuciopoacoaep:kamue opraHu4ecKue coeJHHeHu 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-metunOyTaHaib
10 CH;-CH»-COOH + 2Ag
11 aNbaEeTUIbI
12 KUPBI
13 Ik, 23
14 le, 26
15 1Fa, 2An, 3Be
16 1Ca, 2E0, 3AB
17 Ir
18 43,2,1
19 201,6r
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KonTposbHas padora Ne4.
«Oprannyeckasi XUMHSD)

KoHnTtposbHas paborta mo Teme paspaborana B coorBercTBuU ¢ PI'OC, Paboueli mporpammoi,
yrBepxkaeHHOU [ILK «EcTecTBEHHO-HAYYHOrO [IUKIIaY.

KonTponbhast paboTa mpoBOAUTCS LENbIO MPOBEPKH TEOPETUUYECKUX 3HAHUU CTYACHTOB, BBIsIBIIC-
HUE HAJIMYKS HABBIKOB U YMEHUS CAMOCTOSITEIILHO pad0TaTh C HAYYHOU M YUeOHOU TUTEPATypPOA.

HuddepenunpoBanublii 3aueT nmpoBoautcs B Gopme TectupoBanus. Pazpaborano uerbipe Bapu-
aHTa, KaXbl BAPUAHT COCTOUT U3 TPUJLIATH BOIPOCOB.

CTpyKTypa TecTa.

Tect pazpaboTtaH Ha yeThipe BapuaHTa. Kaxaplii BapHaHT COCTOUT U3 TPHUIATH 3aJaHHA, KOTO-
pBI€ pa3IUYaAIOTCS MO COACPKAHUIO U CIOKHOCTU. OIpenessionuM IpU3HaAKOM KaxJa0H 4acTh paboThI
aBisieTcs (hopMma 3a1aHui:

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

- 3aganusg Nel7 — Ne20 - oTkpbITON (HOPMBI;

- 3agaHus Ne21 - No27 — ycTaHOBIIEHHE COOTBETCTBUS,

- 3aganus Ne28 — No29 — ycraHoBIE€HHE TTOCIIEI0BATEILHOCTH;

- 3amanue Ne30 - 3amaga

Cucrema OlLIEHUBAaHUS TECTa

3aaHue CUMTAEeTCs BBIOJIHEHHBIM BEPHO, €ClU OO0ydarouuiicss nan BepHbIil oTBeT. [IpaBunsHoe
pemieHue kaxaoro u3 3aaanui ¢ Nel mo Ne20 onenuBatores no 1 6amty. 3ananus Ne21 — Ne27 onenuBa-
I0TCA TI0 OJTHOMY Oasuty 3a Kaxjaoe cooTBercTBUe (3amanus Ne21, Ne22, Ne24, Ne25 — mo 2 6amna, Ne23,
No27 — mo 1 Gammy, Ne26 — 3 6amna). 3amanust Ne28 Ne29 onenuBarorces 1mo Tpu 0asuta. 3ajada OlleHHBA-
eTcs B 4 6armna.

MakcumanbHO BO3MOXKHBIN Ol 3a BCIO padoTy - 43

[IIkana nepeBoja B MATUOAIILHYIO CUCTEMY OIICHKU:

0 —21 6ammoB — «2» (0 — 52%)

22 — 31 6amnoB — «3» (53 — 74%)

32 — 36 6aminoB — «» (75 — 84%)

37 — 43 6amna — «5» (85 — 100%)

1. OGmas ¢popmyia alKeHOB:

1) CnH2n+2; 2) CnH2n; 3) CnH2n-2; 4) CnH2n-6.
2. ®opMyIbl BEIIECTB NMPEAEIbHBIX YIIIEBOIOPOIOB:

1) CHg; 2) C7Hu4; 3) CsHs; 4) CgHis; 5) CeHe; 6) CoHis
3. Twun rubpunuzanum opOuTanel aTOMOB yriepoja B alleTHIICHE:

1) sp3; 2) sp2; 3) sp; 4) rubpuan3au He MOIBEPraroTCsl.
4. Cas3b MEXIy aTOMaMH yIiepoJa B aJIKaHaxX Ha3bIBaeTCs:
1)d 2)m 3)dunmn 4) 6, m, .

5. PaccrosHue Mexay spaMu aTOMOB YIJIEPOAA B allETUIICHE:
1)0,120 am;  2) 0,140 am;  3) 0,134 5am;  4) 0,154 am.
6. ®yHKUMOHAJIBbHAS IPYIIA CIUPTOB:
1)-OH; 2)-COH; 3)-COOH; 4)>CO
7. Kupbl —3T0 clI0XKHBIE 3PUPBIL:

1) rmunepuHa u KapOOHOBBIX KHUCIIOT; 3) ruuepuHa U )KUJIKUX KUCIIOT;
2) rmuuepusa u BxKK; 4) cnupta u BxxKK.
8. OO6mas popMya ambaeruaoB:
1) R — COH; 2) R-OH; 3) R-O0—RI; 4) CnH2n(OH)2
9. TI'pynna -COOH — »3T0 couetanue rpymnm:
1) anbaeruiHON U TUAPOKCUIIBHOM; 3) KapOOHWIBHOM U albJACTUIHOM;
2) TUIPOKCHIIBHOM U aMUHOTPYIIIIBL; 4) kapOOHUIILHOW U TUIPOKCUIILHOM.

10. KauectBeHHas peakuusi Ha TIUIEPUH:
1) oOpa3zoBanue riuuepara meau (II) sspko — cuHero 1BeTa;
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11.

12.

13.

15.

—

2) BBIZICTICHUE BOIOPO/IA TIPH B3aMMOJICHCTBUH C aKTUBHBIMHU METAJJIAMU,

3) obecuBeunBaHne OPOMHOMN BOJIBI;
4) mosiBJICHHE OcajKa cepedpa.
@dynkumnoHanbHasg rpynna —NH2 HasbpiBaeTcs:
1) nonoM amMMoOHUS;
2) anbAEruAHOM TPYIIION;
AMUHOKHUCIIOTHI IPUHAJIJIEKAT K YUCITY:
1) opraHuyecKux KHCIIOT;
2) OpraHMYeCcKNX OCHOBAHHUM;
BropuuHnas cTpykTypa 0enka noaaepKuBaeTcs:
1) KOBaJIEHTHBIMU MOJSPHBIMH CBSI3SMU;

4)

3) aMMHOTPYIIION;
4) xkapOOHMIILHOM TPYIIION.

3) oprannueckux aM(pOTEPHBIX COSAUHEHUI;

HCOPraHNM4€CKUX KHCIIOT.

2) BOAOPOJHBIMHU CBS3SIMHU M TUCYTb(UIHBIMA MOCTUKAMH,

3) MOHHBIMU CBSI3SIMH;

4) BopopoaubeiMu cBa3siMu Mexxy C=0 u >NH rpynnamu.
14. Jlatb Ha3BaHue 110 MexXIyHapOAHON HOMEHKIIATYpPE CIIEAYIOLIEMY BELECTBY:

CH;- CH,- CH-
\
CH;
BGHIGCTBa, SABJIIOINUECS U30MCPAMMU:
1) CH;- CH= CH- C= CHy
|
CH;
2) CHy- C= C- CH,- CHj;
3) CHb= C- CH= CHy
|
CH;

CTaB, HO pa3JIMYHOC XUMHUUYCCKOC CTPOCHUC HA3bIBAOT

(0]

//

C

\

H
4) CH,= CH- CH= CHy
5) CH3 - C= C - CH3,

. JlomonHuth. BeniecTBa, HMEIOIINE OJMHAKOBBIM KaUeCTBEHHBIN U KOJIMYECTBEHHBIN 3JIEMEHTHBIN CO-

. HomonHuTh. OpraHnveckre BEIIEeCTBA, MOJEKYJIbI KOTOPBIX COAEpX aT KapOOKCHIbHYIO TIpYHIy —

COOH, cBsi3aHHYIO C YTJIEBOJIOPOIHBIM PATAKAIOM HA3BIBAIOT «eevssssn.

3. Opranuveckue MpOU3BOJIHBIC aMMHaKa, B KOTOPBIX OJMH, JIBa WJIM BCE TPU aToMa BOJOPOJIa 3aMeIlle-
HBI Ha YIVIEBOJOPOIHBIN PAJUKAI HA3BIBAIOT «evveeee
4. JlononHuth. BemectBa ¢ 04eHb BBICOKON OTHOCUTEIBHOM MOJEKYISIPHONM Maccoi, MOJIEKYJIbl KOTO-
PBIX COCTOAT U3 MHOKECTBA ITOBTOPAIOIIUXCA CTPYKTYPHBIX q)pal"MeHTOB HAa3BIBAIOT eececceee
5. CootBerctBue «Kiacc OpTraHU4YCCKUX COG,Z[I/IHGHI/Iﬁ U OTJIMYUTEIILHBIN IMPU3HAK KJIacCax:
Knacc oprann- OTIM4UTENBHBIA IPU3HAK
YECKUX COe/IU-
HEHUH
4. AnxaHbl a) TBOWHAS CBSI3b; ) TpOITHAS CBSI3b;
5. Anxammens! | 6) rpynma — OH; e) rpynma —COH;
6. AnKeHBI B) JIB€ IBOIHBIX CBSI3H; ) OTUHAPHAS CBS3b;
r) rpymma —COOH,; 3) MIECTHWICHHBIN IUKJI aTOMOB YTJIEpo/ia C 0CO00H cHCTeMOil cBA3eH
6. CootBerctBue «Kiacc opraHn4eckux coelMHeHUH 1 oo1as popmynay:
Kitacc oprannuecknx coeMHEHUH O6mas popmyna
1. Aukansl a) CnH2n; 6) CnH2n+2; B) CnH2n-6; r) CnH2n-2;
2. Kapb6oHOBBIE KHCIIOTHI o) CnH2n+1; ¢) CnH2n+10H,; x) R-COH 3) R- COOH
7. CootBerctBue «Tun PCaKkMu U HCXOAHBIC BCIICCTBA»

Hcxonnele BemecTsa

Tun peakuun

1.

3amelnnenue

a) CH; - C=C - CH; + HCl >

8) CH; — C (CH;) ~CH(CD) + KOH >
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2. TlpucoenuHenue 6) CHs + Cl, 2> r) CH;-CH,-COH + Ag,O(NH4OH .y =2
3. Okucnenue
8. CootBercTBue «Ha3Banue anpiaeruna u Gopmyiar:

TpuBnanpHoe Ha3BaHue | CHCTeMaTHUECKOE Ha3BaHHE Dopmyina
7. MypaBbHHBIH A. Tlponanane  D. Byranans a) HCOH r) CH;COH
8. IIponnoHoBEII B. IlenTtananp E. I'ekcanams | 6) C3H,COH  nx) C,HsCOH
9. BanepuaHoBslit C. Drtanans F. Merananb B) CsH;1COH e) C4HoCOH
9. CootBercTBUE «YTIEBOA, HA3BaHHE U HOPMYJIay:
Yrnesox HasBanue Dopmyna
4. Tlenrosa A. makro3a D. kpaxman a) CsH10Os  B) C12H2011
5. Anpaorekcosa B. dpykrosa E. rmoxkosa 0) CéH1206 1) (CsH10O5)n
6. Tlonucaxapup C. pubosa

10. Kakne u3 YKa3aHHBIX pCar¢HToB, U B KaKkoM IIOCJICA0OBATCIIBHOCTU HY>KHO HCII0JIb30BaTh, YTOOBI OoCy-
INECTBUTH CJICAYIOINHEC IIPEBPALLICHMA:

C:Hs - CHsOH - CH3 COH - CH3COOH - CH3COONa

1) HNOs; 2) Hx0; 3) CuO, t°; 4) Agr0@vmmaunsii p-p); 5) NaxSOs.
11. BemectBa, 00pa3yromuecs: B pe3yabTaTe CICAYIONIET0 IPEeBPAICHHS
FeBr;
C¢Het+ Br, 2

1)COy; 2)HBr; 3)CeHs- COOH;  4) CeHs- CH, — CH,— COH;  5) CHsBr.

Kakaa macca aTuneHa 4oaxHa BCTYNUTb B peakuuntko rmapatauunu, yTO6bI nony4ynnocob 7,2 MmoNb 3TaHONA?

KonTtpoabHnas pabora Ned.
«Oprannyeckasi XuMHs»

OTtBeThI
Bapuant 151 (2,3)(4,5)
1 |2 16 | M3omepsl
2 |13 17 | Kap60oHOBBIE KHCTIOTHI
3 |3 18 | AMuHBI
4 |1 19 | ITonumepsl
5 |1 20 | 1x 2B 3a
6 |1 21|16 23
7 12 22 | 16, 2a, 3r
8 |1 23 | 1Fa 2An 3Be
9 |4 24 | 1Ca 2E6 3Dr
10 | 1 2512,3,4,5
11]3 26| 5,2
123 27 | 201,6r
13 4
14 | 2 - meTriOyTaHab
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KonTpoabHas padora NeS.
«TeopeTrnyeckne OCHOBbI XUMH D)

KoHnTtponbHas pabora mo Teme paszpaborana B coorBeTcTBUU ¢ PI'OC, Paboueli mporpaMmoi,
yrBepxkaeHHOU [ILK «EcTecTBEHHO-HAYYHOIO [IUKIIay.

L{enb paboThl: BolsiBneHne NpeMETHBIX U METANPEIMETHBIX KOMIIETEHIIUI CTYJACHTOB 10 TEME.

Pabora nmpoBoguthcs B hopme TecTUpoBaHUs. ONpeneNsouM MPU3HAKOM SBIsieTCs opMa 3a-
TTAHW:

- 3amanusg Ne 1 - Nel3 - 3akpeitas popma;

- 3aganus Nel4 - Nel8 - oTkpseiTas gopma;

- 3aganus Nel9 - No22 - ycTraHOBJIEHHE COOTBETCTBHUS.

- 3aganne Ne23 — pelieHue 3agaquu

CucremMa OleHUBAHUS KOHTPOJIbHOH PadoThI

3alaHue CUMTAeTCs BBIMOJIHEHHBIM BEPHO, €clii oOydaroluiics Aain BepHbli oTBeT. [IpaBuiibHOE
pemenue kaxaoro u3 3aaanuii ¢ Nel mo Nel2 u ¢ Nel4 o Nel8 onenuBarorcs no onnoMmy 0amny. 3agaHue
Nel3 onenuBaercs B Tpu Oanna. 3aganus Nel9 — No22 oneHuBaroTcs M0 OJHOMY OallTy 3a KaXJ10€ COOT-
BercTBHE (3amanue Nel9- Ne21 — o 2 Gamna, Ne22 —3 6amna). Pemenue 3amaun onenuBaercs B 4 6asia.

MaxkcuManbHO BO3MOXKHOE KOJIMYECTBO OAIIOB 3a BCIO paboTy - 33

IIkana nepeBoaa B NATHOAVIBHYIO CHCTEMY OLEHKH:

0 —16 6amnoB — «2» (0 — 52 %)

17 — 24 6amna — «3» (53 — 74 %)

25 — 27 6annoB — «4» (75 — 84 %)

28 — 33 Gaima — «5» (85 — 100 %)

1. MakcumanbHO€ YUCIIO0 JIEKTPOHOB, 3aHUMAIOIIUX  3S - OpOUTaJb, PABHO:
1) 14; 2) 2; 3) 10; 4)6
2. Kaxaplil nepuoa, KpoMe nepBoro, HAUMHAETCS:
1) co menovHo-3eMeNbHOT0 MeTala; 2) ¢ MHEPTHOIO ras3a; 3) ¢ rajoreHa; 4) co LIeJOYHOro MeTajia.
3. Haumenbunii paguyc aToMa cpeid IpUBEIEHHBIX JIEMEHTOB UMEET:

1) Mg; 2) Ca; 3)Cl ) Si;
4. Psapg snemeHTOB, 00pa3yromux OKCUIbI ¢ 001el Gpopmynoit RO:
1) Ba, Sr, Ca; 2) P, As, N; 3)C, Si, Ge; 4) B, Al, Ga
5. K p-amemeHTam OTHOCHUTCS:
1) kpemHwMii; 2) aKTUHUH; 3) renuii; 4) xpom

6. Ilapa ameMeHTOB, MEXKIy KOTOPBIMH 00pa3yeTcsi HOHHAST XMUMHUYECKasi CBSI3b:
1) yrnepoa u cepa;  2) BOAOPOA M a30T;  3) Kanuil ¥ kucnopona;  4) KpeMHUI U BOOPO.]
7. Beicuias creneHb OKUCIEHHUS aTOMOB B IJIaBHOW MOATPYIIE C YBEIMYEHHUEM IOPSIKOBOIO HOMEpA
JJIeMEeHTa (CBEpXY BHHU3):
1) yBenuumuBaeTcs;  2) yMeHbLIaeTcs;  3) HE U3MEHsIeTcs;  4) U3MEHSETCs IEPUOINYECKHU.
8. bpomup kanus - TBEpA0€ TYroIIaBKOE BEIIECTBO - UMEET KPUCTAIUIMUECKYIO PELLETKY:

1) nonnyio; 2) MOJIEKYIISIPHYIO; 3) METaJIIINYECKYIO; 4) aTOMHYIO

9. Ilecok ¢ cOJIBI0 OTHOCUTCS:

1) K XUMHUYECKUM COEAMHEHUSIM; 3) K TOMOI€HHBIM CUCTEMAM;

2) K IPOCTHIM BEILIECTBAM; 4) K reTepOoreHHbIM CUCTEMaM
10. HapymeHune (oTcinanBaHue) CTPYKTYPBI I'ellsl C BBIACIEHUEM BOJIbI Ha3bIBACTCH:

1) cenumenTanus; 2) xoresus; 3) cunepesuc; 4) nenTu3anus
11. K cucremam ¢ KUAKON JUCIIEPCUOHHOMN CpEAOi OTHOCSTCS:
1) nopouku; 2) TyMaHbl; 3) 30m1u; 4) a’pozony;

12. JIng cMemieHus XUMUYECKOTo paBHOBecHsl oOpatumoit peakiuu: 2503 <=>2S0; + 02 — Q B cTO-
pony obpazoBanus 2SOz u Oz HE0OXOAMMO:

HM°uP; 2) |t u P; 3)1Pu [t 4) |P u 11
13. B 760 r Boxsl pactBopuiu 40 r ¢pochopHoit kuciaoTel. MaccoBast 1011 KUCIOTHI B paCTBOpPE paBHA:
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1) 5 %; 2) 8 %; 3) 2 %; 4) 10 %

14. JlononHuTh. DJIEKTPOHENUTpaIbHas YAacTHUIA, COCTOSIIAsI U3 IOJOKHUTEIBHO 3apsi’KEHHOTO
si7ipa U OTPULIATEIBHO 3aPSYKEHHBIX SJIEKTPOHOB HA3BIBACTCS eeveeeee.
15. Jlononnuth. BemecTBa, BogHbIE pacTBOPBI WM PaCIlIaBbl KOTOPBIX MPOBOIST IJIEKTPUUECKUX TOK
Ha3bIBAIOT «eveenenn.
16. JlononHuTtsh. BemiecTBo, KOTOPOE MPUCYTCTBYET B MEHBILIEM KOJIMYECTBE, JUCIEPIUPYET U paclpe/e-
JIEHO B 00beME IPYroro, Ha3bIBatOT JUCIIEPCHOM ....... .
17. Hdononnuts. IIpouecc coenrHEHNHs MHOKECTBA MOJIEKYJI BELECTBA B MAaKpOMOJIEKYJIbI, COPOBOXK-
JAIOIIUICS BbIAETICHUEM TOOOYHOTO HU3KOMOJIEKYJIIPHOTO BEIIECTBA HA3BIBAETCS cveerennee
18. JlononHuTth. Peakiiuu, npu KOTOPHIX aTOMBI IPOCTOTO BELIECTBA 3aMEIIAIOT aTOMBI IPYroro 3JeMeH-
Ta B CJIOKHOM BEILIECTBE, HA3bIBAIOT PEAKLHUAMU .........

19. CooterctBre «Tun opOUTAIN U MAKCUMAJIBHOE BO3MOYKHOE KOJIMYECTBO 3JEKTPOHOBY

Tun opburanu MakcumalbHOE BO3MOXKHOE
KOJIMYECTBO HJIEKTPOHOB
1. s a)6 B) 14
2. d 0) 10 r)2
20. CootserctBre «THUIl peakMi U YpaBHEHUE PEAKIII:

Tun peakuuun YpaBHEHHE peakluu

1. Coenunenue a) Nao(r)+ 3Ha(r) <> 2NH;3 (r)+ Q;

2. 3amemenue 6) MgO(18) + H>SO4() = MgSO4(1B) + H2O(x);

B) Ca + 2HCI = CaCl, + H»1
r) CaCOs(TB.) = CaO(TB.) + H2O(%) — Q
1) HaSO4(x)+ BaClo(x) = 2HCI(5x) + BaSO4(TB)|

21. CootserctBue «Popmysia BEIECTBA U TUIl XUMUYECKON CBA3U»

dopmyna BelecTBa Tun XuMU4ecKou CBSI3U
1.K,0 a) MeTAJUTMYECKasi B) KOBaJICHTHAs MOJSpHAs 1) BOIOPOIHAS
2.H, 0) noHHas I') KOBaJICHTHas HEeTOJsIpHas
22. CooterctBHe «Bua nucnepcHoil cucteMsl, eée 0003HAYeHHE U IPUMEp TUCTIEPCHON CUCTEMBI»
Bup nucniepcHol cuctemsl, ee 06o3Hadenue. | [Ipumep aucnepcHoi cucteMsbl
1. Aspo3zoins (k/T) a) TJIMHA r) obmaka
2. VcTuHHBIE PacTBOPBI 3K/K) 0) aueTon + Boja 1) MOJIOKO
3. Tepaas smyibcust (5k/1) B) KEMUYT

23. 3amaua.

Omnpenenure maccy 0,25 MOJIb CEPHOM KUCTOTHI.

KonTtposbnas padora NeS.
«TeopeTnyeckne 0CHOBBI XMMHM

OTBeTHI
0 Ne
1 2 13 1
2 4 14 aToM
3 3 15 AJEKTPOJIUTHI
4 1 16 (hazoit
5 1 17 MOJIMKOHJICHCAIIUS
6 3 18 3aMeIeHUs
7 3 19 I, 20
8 3 20 la, 2B
9 4 21 16, 2r
10 3 22 Ir, 20, 3B
11 2 23 24,5r
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KonTpoabHas padora Ne6
«Heopranuueckasi XuMusi»

KoHnTtponbHas pabora mo teme pa3paborana B coorBerctBuu ¢ ®I'OC, Paboueit mporpamMmmoi,
yrBepxkaeHHOU [ILK «EcTecTBEeHHO-HAYYHOIO [IUKIIay.

L{enb paboTsl: BolsiBeHUE NpeMETHBIX U METAPEIMETHBIX KOMIIETEHIIUN CTYJCHTOB 10 TEME

Pabora nmpoBoguthcs B hopme TecTUpoBaHUs. ONpeneNsiouM MPU3HAKOM SBIsIeTCS opMa 3a-
TAHWI:

- 3amanusg Ne 1 - Nel2 - 3akpeitas popma;

- 3aganus Nel3 - Nel5 - otkpseiTas gopma;

- 3aganust Nel6 - Nel9 - ycraHoBiieHre COOTBETCTBUSL.

- 3aganne Ne2( — pelieHue 3agaquu

CucremMa oleHUBAHUS KOHTPOJIbHOH PadoThI

3aaHue CUMTaeTCsl BBIMNOJIHEHHBIM BEPHO, eclii oOydaroluiics Aain BepHbli oTBeT. [IpaBuiibHOE
pemenne kaxaoro u3 3ananuii ¢ Nel mo NelO u ¢ Nel3 o Nel5 onenuBaroTcst mo ogHomy Oamny. 3agaHus
Nell u Nel2 ouenuBaercs B Tpu Oamna kaxaoe. 3ananust Nel6 — Nel9 oneHuBaroTcst mo ogHOMYy Oamny 3a
Kaxxsioe coorBercTBue (3amanus Nel6, Nel8 — mo 2 6amna, Nel7- 3 6amna Nel9 — 1 6amn). 3aganue Ne20 —
4 Gamnos.

MakcumanbHO BO3MOXKHBIN Oau 3a BCro padoTty - 33

[IIkajia nepeBoJa B NATHOANIBbHYIO CHCTEMY OLIEHKH:

0 —16 6amioB — «2» (0 — 52 %)

17 — 24 6anna — «3» (53 — 74 %)

25 — 27 6ainoB — «4» (75 — 84 %)

28 — 33 Gamma — «5» (85 — 100 %)

1 KwucaoTel — 3T0 CI10KHBIE BCIICCTBA, KOTOPLIC COCTOAT U3 aTOMOB!

1) Bomopoaa v KUCIOTHOTO OCTaTKa; 3) kucnopona, Me. wiu HeMe.;
2) Me. 1 KHCIIOTHOTO OCTAaTKa; 4) Me. u rp. OH.

2 lllenoyamu sBASIIOTCS:
1) runpoxcunsl Li, Na, K, Rb, Cs, Ba, Sr, Ca; 3) pacTBOpUMBIE B BOJIE OCHOBaHUS;

2) NPOAYKTHI B3aMMOJICUCTBUS IIEIOYHBIX W Ie- 4) BCE YTBEPKICHHS BEPHBI.
JIOYHO-3eMeIbHBIX Me.;
3 TasioreHsl SBISIOTCS CUIIBHBIMU OKUCITUTEIISIMH, IIOTOMY YTO:

1) sHEpruUYHO OTHAIOT le~; 3) Jerko mpucoenuHsIoT le 7;
2) BHEPrUYHO MPUCOEIUHSIOT 2¢€; 4) obpa3zytot coequHenus ¢ Ox.
4 DneKTpOoOTPHULATEIBHOCTh aTOMOB TAJIOTE€HOB BO3PACTAET B PANY:
1)F,Cl, Br, I; 2)F,Br, ClL [ 3)1, Br, CLL F; 4 1, ClL, Br, F.
5  Cocrosinue oxkucnenus H, O u N 8 HNO: paBHo:
1)+1,+3, -2; 2)-1,-3,+2; 3) +1, +3, +2; 4)+1, -3, +2.
6. MeTtaninueckue cBoiicTBa HauOoIee IPKO BHIPAYKEHBI Y CIEAYIOLIETO dJIEMEHTA!
1) Li; 2) Be; 3) Ba; 4) Cs.

~

AmdoTepHbIe OKCHIBI CTOCOOHBI PearupoBaTh:

1) c KuCIoTaMH U OCHOBaHUSIMU C OOpa3oBaHHeM 3) ¢ KUCIOTaMU C 00pa30BaHUEM COJIEH;
COJIeH OJTHOTO U TOT'O K€ COCTaBa; 4) c oCHOBaHUSAMH ¢ 00pa30BaHUEM COJICH.
2) ¢ KHCIOTaMH M OCHOBaHUSIMH C OOpa3OBaHHEM
COJIEN Pa3HOIO COCTABA;
8. Hemeramibl pacronaoXeHsl:

1) B mepsoii monosune [1.C.; 3) B mpaBoii BepxHeit yactu 11.C.;
2) Bo BTOpoii nonosune I1.C.; 4) B neoii HmxHe yactu [1.C.
9. Peakuysi OCHOBaHHMsI C KUCIOTOM Ha3bIBAETCS PEAKIUEH:
1) TepMOXUMHYECKOH;  2) pa3loKeHus; 3) BOCCTaHOBJICHHUE; 4) HeHTpanu3aluu.

10. CoxpaienHoe HoHHOE ypaBHeHue peakuuu Cu?’ + 20H™ — Cu(OH)2| coOTBETCTBYeT B3aHMOEH-
CTBUIO BEIIECTB:
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1) CuSO4 u Fe(OH)2; 2) CuCl2 u NaOH; 3) CuO u Ba(OH)y; 4) CuO un H20.
11. B ypaBHenuu peakuuu: Cu + 4HNO3kom) — Cu(NO3)2 + X + Y, BMecto X u Y cienyer HanucaTh:
1) NO2 n H20; 2) 2NO2 u 2H-0; 3) NO u H20; 4) 2NO u 4H0;
12. B npuBeneHHON HUXKE CXEME ypaBHEHUH TpeX MOCIIEJ0BATEIbHBIX IPEBPAILICHUN:
X y z
Ca —> Ca0O —> Ca(OH), —> C(Ca(NOs3), BemectBa X,Yu Z - 370:

1) X= 02, Y= HO, Z= HNOs; 3) X=02,Y = H02,Z= NaNOsg;

2) X= Hx0,Y =Hz, Z= HNOg; 4) X = 02, Y = NaOH, Z = NaNO:s.
13. Jlonomuuth. CIl0KHBIE BELIECTBA, COCTOSINIME U3 ABYX JJIEMEHTOB, OOUH W3 KOTOPBIX KHCIIOPOA
Ha3bIBAOT .......
14. Jlononnuts. BemecTBa, BOAHbIE paCTBOPBI WM PACIIABbl KOTOPBIX MPOBOIAT NEKTPUYECKUX TOK
HAa3BIBAIOT «evvneens
15. JlonomHUTh. DIEKTPONHUTHI, KOTOPbIE AUCCOLMUPYIOT HAa KaTHOHBI METAUla U aHMOHBI THIPOKCO-
TPYIIIBI HA3bIBAIOT .......
16. CootsercrBre «PopMyIia U Ha3BAHUsI BELLIECTBA.
®opmyna | Ha3anue BemecTBa

1. H,COs; | A) consiHas KUCIIOTAa; M) oxcup xenesa (11);
2. FexO3 b) xnopun xenesa (11); E) oxcun xenesa (I1I);
B) runpokcun Hatpus; 2K) xmopun xenesza (I11).

I') yronpHas KUCIIOTA;

17. CootBerctBre «POpMyria COJIU U THUI THIPOJIA3AY:

®opmyna conu | Tun ruaponusa

1) BaBr; A) 1o KaTHoHY;

2) K»2SO0s; B) o anuony;

3) Zn(NOs),. B) no xarnony u aHHOHY;
I') He rupponmzyercs

18. CooterctBue «Kilacc HEOPraHUYECKUX COEAMHEHUN U (opMyJia BEIIECTBAY!

Knacc Heoprannueckux dopmyna BeecTsa
COeIUHEHNN
1. Oxcumap A) H,COs;  B) FeCly; 1) Fe,O3
2. Kucnotsl b) H, I') NaOH; E) C;H,4
19. CootBercTBHE «YPaBHEHHIO PEAKIIUN U COKPAILIEHHOE HOHHOE YPAaBHEHHE
YPpaBHEHHUIO peaKIUii CoxkpalleHHOe HOHHOE YpaBHEHHE

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

B) Fe**+ 3NaOH" = Fe(OH);| + 3Na*
B) FeCls+ 30H " = Fe(OH); | +3CI-

I') Fe*" + 30H" = Fe(OH)s |

20. BpruuciauTe mMaccy CEpHOM KHCIOTHI, KOTOpas moTtpedyercsi, 4ToObl HEHTpalIn30BaTh PacTBOp, CO-
nepskamuid 10 r ruapokcuaa HaTpus

KonTtpoabnas pabora Ne6
PacrBopbl. Heopranunyeckasi XuMus

O[O0 | N B W= =
o

PRI |—=(W[W|—=—

42



10 2

11 2

12 2

13 OKCHJIbI

14 JJIEKTPOJIATHI
15 OCHOBaHHS
16 Ir, 2e

17 Ir, 20, 3a
18 11, 2a

19 Ir

20 12,25t
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3. KoMIuleKT MaTepuaJioB Jisl NPOBeIeHUs
JIa00OpPATOPHBIX PadoT M NPAKTHYECKUX 3aHATHI

IlosicHuTENnBHAA 3anIUCKA

Mertoanyeckue yka3aHHs HOPEACTaBISIIOT COOOW PYKOBOACTBO K BBINOJIHEHUIO J1aOOPAaTOPHO-
IIPAKTUYECKUX pabOT MO KypCcy OPraHUYECKOM, HEOPraHMYEeCKONM XMUMHHU Ul CTyAeHTOB «balikanbckoro
KOJIJIEJDK TypHu3Ma U cepBucay. [ kaxaoi 1abopaTopHO-IPaKTUYECKOH paboThl MpeACTaBIeH KPaTKUi
TEOPETUYECKH MaTepuall, 0a3uPYIOUINICS B 3aBUCUMOCTH OT COZAEP)KaHUS Ha COBPEMEHHBIE MPEICTaB-
JIEHUs O CTPOCHMHU BEIECTBa, OOIIME 3aKOHOMEPHOCTH IMPOTEKaHUs XMMUYECKUX MPOLIECCOB, OCHOBHBIE
PEaKIMU U UX MEXaHU3MBI.

B nponecce BbinonHeHMst 1a00paTOPHBIX pabOT MPUOOPETAETCS ONBIT HOCTAHOBKU YKCIIEPUMEHTA,
pa3BUBACTCS YMEHUE ONUCHIBATH €r0 U BECTU HAOIIOACHNUS, (POPMHUPYETCS CIIOCOOHOCTh TOMCKA U aHAJIH-
3a HHGOpPMAIIHH.

[Tpexne, 4eM MPHUCTYNUTH K BBITOJHEHUIO JIAOOPATOPHON pabOThl HEOOXOIUMO MPOUTH HHCTPYK-
Tax.

[Tpu BeIMONHEHNH PabOTHI HEOOXOJMMO BHHUMATEIBHO O3HAKOMHTBHCS CO BCEMH ITYHKTaMHU pado-
TBI: T€Ma, LieJb, JIMTEPATypa, MOATOTOBKA K BBIMOJIHEHUIO paboThl, KpaTKHE TEOPETUYECKHUE CBEICHMUS,
3aJjaHue, MOPSAIOK BBIOJHEHHS Pa0OTHI, COJEpKaHHME OTYeTa. B 3aBHCMMOCTH OT 1enu paboThl IJis
OIIpEeJICJIEHUs CTETIEHU U YPOBHS YCBOEHHS TeMbI pa3pab0TaHbl KOHTPOJIbHBIE BOIPOCHI, TECTHI, OJ00pa-
HBI XUMHUYECKHE 3a]1a4i, KOHCTPYHPOBAHBI TaOMHUIEI U T.1. Dopma oTdeTa 3aBUCHT OT LENH paboTHI, CO-
JepKaHus, U croco0a BBIMOIHEHUs (Ha 3TO cilelyeT oOpaTuTh BHUMaHKUE). Omuem o @vlnoaHenuu 1aoo-
PAmopHOll Ul NPAKMU4eckoll pabomsl 3anucbleaemcs 6 mempaou 015 1a00paAMOPHLIX U NPAKMULECKUX
pabom.
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JlabGoparopHas padora Nel

Tema: OOHapy:KeHHE YIJ1€poaa, BOAOPOAA U rajl0OreHOB B OPraHNYeCKOM COeIHHEHUH

Heab: Hayuntbes sKCnepUMEHTANIbHO OMPENENATh KaueCTBEHHBIM COCTaB yIieBOJAOPOIOB U CO-
JiepKaHUe XJ0pa B OPraHU4EeCKOM COECITMHEHUH.

OO0opynoBaHme: MITaTUB C JIANKOJIEPKATEISIMU, IITATUB C MPOOUpPKaMH, IPOOKa € Ta300TBOTHOM
TpyOKOH, CIUPTOBKA, MEHASI TPOBOJIOKA.

PeakTussi: okcun meau (I1), mapadun (6eH3uH wiv Ba3enuH), 0e3BoaHbIN cynbdaTt meau (I1), uz-
BECTKOBasl BOJA, XJIOPCOAEPKAILEE OPTAHUUYECKOE COEAUHEHHUE.

2. [ToaroroBka K BbINOJHEHHIO PA0OTHI

1. Iomyuure y mpemnogaBaTeliss COOPHUK MPAKTHIECKUX PaboT, 000pyI0OBaHUE U PEAKTUBEI.

2. O3HakombTeCh ¢ HHCTpYKIHUAMHU Nel, Ne6, Nel5 (ITpunoxenue 5)

3. IloaroroBsTe pabouee MECTO AJISl BBIIOTHEHUS PaOOTHI

3. KpaTkue TeopeTuyecKue cBeJIeHUA

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

VYriepon - 06s13aTenbHas COCTaBHAs 4aCTh BCEX OPraHUYECKUX BEILECTB; IPUCYTCTBUE YIiiepoJa B
OpPraHMYECKUX BEIIECTBAX MOXKET ObITh 0OHAPYKEHO HECKOIbKUMU criocobamu. [Ipu HarpeBaHUU MHOTHX
OpraHMYEeCKUX BellecTB HalOmtogaercs oOyrnuBaHue. [Ipu ropeHun psjga BEIIECTB BBIIEISETCS KOIOTb
(caxa). Okcun menu (II) BoccTanaBnuBaeTcs A0 MEIU WM JO OKCHA OJHOBAJICHTHOW MM, UMEIOLINX
KpacHBIN LBET

CisHzg + CuO = 18CO2 + 19H20 + 55Cu
YTIIeKHCIBI Ta3 00HAPYKUBAIOT IIPH ITOMOIITY U3BECTKOBOU BOJIBI. M3BeCTKOBasi BOJJa MyTHEET OT
YIIIEKUCIIOTO Ta3a.
Ca(OH); + CO, = CaCO3] + H,O
Bony obnapyxusatot 0e3BonubiM cyinbdatoMm menu (II). Ilox neiictBuem Boabl Oemnblii cynbdar
meau (1) nepexonut B roy00i KpUCTAIIIOTHAPAT - MEAHBIN KyIIOPOC
CuSO4 + 5H>0 = CuSOs4 * 5SH>O
KauecTBeHHO ompenenuTh cofepaHue rajoreHa B OpraHM4eCKOM COEIMHEHHWU MOKHO IpH T0-
Moty MeaHou mpoBosioku. [Ipu HarpeBanuu ¢ okcugom menu (II) ramoreHconeprkaline BelecTBa Cro-
paroT ¢ 00pa30BaHUEM JIETYUYUX COCTUHEHHM, OKpAIlIMBAIOIIUX IJIaMsl B CHHE-3€JIEHBIN 1{BET.
4. 3aganue
1. O3HaKombTECH C 000PYOBAHUEM U PEAKTUBAMHU
2. IlpoBeauTe OMBITH U HAOMIOCHUS 3aHECUTE B TAOJIUILY
3. CnenaiiTe BBIBOJIBI
5. Ilopsinok BBINOJHEHHS PadOTHI
I. Kauecmeennoe onpeoenenue yznepooa u 6000pooa
1. B cyxyto mpobupky nomectute okoiio 1t mopouika okcuga meau(Il) u
0,2r napaduna uin OeH3MHA WK Ba3enuHa. Eciau B onbiTe UCNOIb3yeTCs napa-
¢buH, Torga mpoOUPKY HarpeWTe A0 pacIulaBlieHus mapaduHa U 3aTeM cojaep-
KUMOE €€ BCTPAXHUTE, YTOOBI BELIECTBA CMEILIAINCH.
2. IIpoOupKy 3aKpenuTe B MITATUBE B TOPH3OHTATHLHOM MOJIOXKEHUH (CM.
puc).
3. IlomecTuTe B HEe HEANEKO OT OTKPHITOrO KOHIIA HEMHOT'O O€3BOJIHO-
ro cynbara meau (II).
4. TIpoOupky 3akpoiiTe mpoOKoii C Ta300TBOIHON TPyOKOMH, KOHEI[ KOTO-
PO OITyCTUTE B APYTYIO MPOOUPKY C U3BECTKOBOU BOJIOH (CM. PHC).
5. Conepxumoe NpoOUPKH ClIerKa HarpeiTe u HaOro1aiTe 3a MPOUCXOIAIIMMU U3MEHEHUSIMHU.
I1. Kauecmeennoe onpeoenenue xnopa.
1. M3roToBhTE U3 MEIHOM MPOBOJIOKH CNIHUpAIb U MPOKAJIUBAWTE €€ B MIIAMEHH JI0 T€X MOp, MOKa
I1aMsl IEPECTaHeT OKPAIIMBATHCS B 3€JICHBIN I[BET.
2. [IpokaneHHyo Crupaib OMYCTUTE B IPOOUPKY € XJIOPCOACPKALIIM OPraHMYECKUM BEILIECTBOM,
3aTeM BHOBb IOMECTUTE CIMPAJIb B IJIaMsI CITUPTOBKHU.

Masecrioman
soas
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3. HabGmromaiiTe 3eeHoe OKpaniMBaHUe TUIAMEHH, CBUJICTEILCTBYIONINE O HAIMYWHU XJIOpa BO B3sI-
TOM OPTraHUYECKOM BELIECTBE.

[Ipu B3auMozeiicTBUU Meau ¢ XJopoM obpasyercs xsopun meau (1), KoTopblii mpugaeT miaMeHu
3eJICHOE OKpalllBaHUE.

6. Coneprkanue oTyera

1. Tema
. Henb
. Onucanue xona paboThbl
. BolmonHenue sxkcnepuMenTa
. Odopmnenue paboThI
. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI
. BBIBOIBI.

7. KoHTpOJIbHBIE BOIIPOCHI

1. ITouemy u3mensiercs uset cynasgarta menu (I1)? O cogepkanuu, KaKOro 3JIEMEHTa B HCCIIETye-
MOM BEILIECTBE 3TO CBUACTEILCTBYET?

2. O coxepkaHuM, KAaKOTO JIEMEHTa CBUICTEIILCTBYET IIOMYTHEHUE U3BECTKOBOM BOIbI?

3. Ot npucyTcTBUA, KAKOTO 3JIE€MEHTa IIaMsi OKPAIIMBAETCS B 3€JICHBII 1[BET.

Ogopmnenue pabomol

~N NN W

Haz3Banue omnbiTa Xon paboThl YpaBHeHUs peakiun HaoOmonenus BriBoabl
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JlabGoparopHasi padora Ne2
Tema: IlosryyeHne MeTaHa ¥ U3y4YeHHE €ro CBOMCTB

Heab: HayunThcs sKCcriepuMeHTaIbHO MOJy4aTh METaH U U3Y4aTh €ro CBOICTBa

OO0opynoBaHme: MITATUB C JIAMKOJIEPKATEISIMH, IIITATUB C TPOOUPKAMHK, TIPOOKA C Ta300TBOTHOM
TpyOKO#, CIUPTOBKA, MPOMBIBAJIKA, KPUCTAJUIU3ATOP.

PeakTuBbl: 0€3BOAHBIN alleTaT HATPHUs, HATPOHHAS U3BECTh (CMECh TMIAPOKCHUIA HATPUS C THJ-
POKCHJIOM KaJbIHsl), paCTBOP IepMaHraHaTa Kaiaus U OpOMHOM BOIbI.

2. [ToaroToBKa K BBINOJHEHHIO PA0OTHI

1. ITonyuute y mpenojaBaTelis COOPHUK MPAKTUUECKUX PabOT, 000pyI0BaHUE U PEAKTUBBI.

2. O3nakombTech ¢ HHCTpYKLUsAMU Nel (IIpunoxenue 5)

3. IloaroroBwTe paboyee MECTO JIJIsl BHIOJIHEHUS PaOOThI

3. KpaTkue TeopeTnueckue cBeaeHUs!

Yenes00opoowt (YB)-oprannyeckue BEIIECTBA, MOJIEKYJIbI, KOTOPBIX COCTOST U3 aTOMOB TOJBKO
nByx snementoB: C u H.

AJIkaHaMHu (TIpeAeNbHBIMU, HACHIIIEHHBIMH WIM HapadUHOBBIMHU YIIIEBOJAOPOJAMHU) HA3bIBAIOT
YTJIEBOJIOPOIbI C HE3aMKHYTHIMH (OTKPBITBIMH) YTIJIEPOJAHBIMU LIETISIMHU, B MOJIEKYJIaX KOTOPBIX BCE aTOMBI
CBSI3aHBI OJTUHAPHBIMH CBSI3SIMHU.

[TpocreiiimuMm npencTaBuTeNEeM anKaHoB siBisieTcss Metad CHa.

du3nyeckue CBOWCTBA ajJKaHOB. [Ipy HOPMaJIbHBIX YCIIOBUSIX TEPBbIE YEThIpE UJIeHA TOMOJIO-
rudeckoro psga ankanoB (CHa — C4Hio) — easwt 6e3 ysema u 3anaxa, necue 6030yxa. AJIKaHbl HEPA3BETB-
nenHoro crpoenus ot CsHiz mo CriH3se — becysemmusie sicuokocmu ¢ xapakmepHulyM 3anaxom OeH3uHa,;
HaunHas ot CisH3s — meepovie sewyecmsa 6enoco yeema, srcupnvie na owgyns. Ilo Mepe yBenmueHus yuc-
J1a YTJIEPOJHBIX aTOMOB B IIEMH, T. €. C POCTOM MOJIEKYJISIPHON Macchl, BO3pacTalOT TeMIepaTypa KuIe-
HUS, TEMIIepaTypa IJIaBJICHUS U TUIOTHOCTh aJIKaHOB.

["a3000pa3Hble U KUAKHE allKaHbl 00pa3yOT B3PHIBOOIMACHBIE CMECH C BO3AYyXoM. Bce mpenens-
HBIE YTJIEBOJAOPO/bI TOPAT; OHU MPAKTUYECKH HEPACTBOPUMBI B BOJIC, HO PACTBOPSIIOTCS B HEIMOJISIPHBIX
OpPraHMYECKUX pacTBOpUTENsIX (OeH301€e, TeTpaxIOopMeTaHe).

CnocoObl ToTy4eHHs MpeeibHbIX YIIIEBOJOPOIOB MOXKHO YCIOBHO PA3AEIUTh HA NPOMbIULLCH-
Hble U 1a00pamopHule.

JlabopaTopHble crioco0bl MOJyYeHHs] AJIKAHOB.

1. [Ipy HarpeBaHWUU TAJOTEHIIPOU3BOJIHBIX TMPEAECTHHBIX YIIEBOJOPOAOB C METAIITMYECKUM
HaTpUEM TOJYyYalOT aJKaHbl C YIBOCHHBIM YHCIIOM aTOMOB yIJIepoja. DTOT COCO0 HA3bIBAIOT peakyuell
Bropya. JIBa ankuIbHBIX pajKana, Tepsis aTOMbI raloreHa, Kak Obl CIIUBAIOTCS MEXKIY COOOM:

CH;Cl + 2Na + CICH; —— CH;—CHj + 2NaCl
XnopMeTaH OraH

2. MeTaH B 1a60paTOPHBIX YCIOBUSX MOKHO MOJYYHTh
- Pa3N0KEHUEM KapOHIa allOMUHMS BOJOM UM KUCIOTAMHU:

Al4Cs + 12H20 = 3CH4 1+ 4AI(OH)3

Al4Cs + 12HCI - 3CHa4 1 + 4AICI;3
- IPOKaJIUBAHUCM 6C3BOHHOFO afnerarta HaTpus C HanOHHOﬁ HN3BCECTHIO. HanOHHaﬂ HN3BCCTH
MIPEJICTaBISET COO0H CMECh THAPOKCHIA HATPHS C THAPOKCUIOM KaJTBITHS.

CH3COONa + NaOH = CH4 + Na,CO3

[Tpu cropanuu MeTaHa 00Opa3yrOTCs YIIIEKHCIBIA a3 U BOJISHBIC ITAPHI.
CH4 + 202 =CO0O; + 2H,0

4. 3ananue
1. O3HaKkoMbTeCh ¢ 000PYJOBAHUEM U PEAKTUBAMHU
2. TlpoBenuTe OMBITHI M HAOJIOICHHS 3aHECUTE B TAOIHITY
3. Caenaiite BHIBOJIBI
5. ITopsinok BbINOJHEHHS Pa0OThI
L. Ilonyuenue memana
1. BoIChINbTE BBIIAHHYIO BaM CMECh HATPOHHOM M3BECTH U alleTaTa HaTpHs B IPOOUPKY.
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2. 3akpoiite mpoOUpKy IPOOKOH ¢ TA300TBOIHOM TPYOKOIA.

(cMm. puc)

KPUCTAJIJIM3ATOP 3aIll0JIHEHHBIN BOJOM)

7. HaGmronmaiite 3a mporeccom
8. Crenure 3a BBITECHEHHUEM BOJBI U3 MPOOMPKH Il cOOpa MeTaHa

3. 3akpenuTte HaKJIOHHO B JIalKe MTaTUBa (CM. puc)
4. CoeguHuTe TPYOKY C MPOMBIBAIKON 3aKPETUICHHOW B JIAlIKE IITATHBA

9. Ilonoxxrute MeTaH B MPOOHMPKE, a 3aT€M BBIJICISIIOIIMICS U3 Ta300TBOAHON TPYOKHU
1I. Omnowenue memana K pacmeopy nepmanzanama Kaaius u 6pomMHoIl 60oe
[IpomycTuTe mOJNydYeHHBIM METaH CHayaja uyepe3 pacTBOp IMepMaHraHaTa Kajus, 3aTeM uepe3

OpOMHYIO BOAY
6. Coneprxkanue oTyera
1. Tema
. Hens
. Onucanue xona paboTh
. Bolmonnenue sxkcnepuMenTa
. Odopmiienue paboThI
. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI
. BBIBOIBI.
7. KOHTpOJIbHBIE BONIPOCHI

N NN AW

1. Tlouemy mMeTaH coOMpalOT B MEPEBEPHYTYIO MPOOUPKY 3aMIOJIHEHHYIO BOJION?
2. Iloyemy He POMCXOJUT U3MEHEHUH MPU MPOIMYCKAHUU METaHa 4epe3 pacTBOPHI ePMaHIraHa-

TOM Kayus 1 Opoma?
Ogopmaenue pabomol

HasBanne oneita Xon paboTsl VpaBHenus peakuuii | Habmronenus

BriBoanbl

5. T'a300TBOHYIO TPYOKY OT MPOMBIBAIKM HAIPaBBTE B MPOOUPKY IS
cOopa MeraHa (3apaHee 3all0JIHEHHYIO BOJOW M BEPTUKAIBHO OIYILEHHYIO B

6. OCTOPOXKHO HarpeuTe CMeChb HATPOHHOM MU3BECTH C allETaTOM HATPHs
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JlaGoparopHasi padora Ne3
Tema: IloayyeHue 3TH/IEHA peaKlUel JernApaTaliy 3TaH0J1a

Hean: [lonyunTs 3THIEH IMYyTEM HArpeBaHUsi CMECHU STUJIIOBOTO CHUPTA C KOHIIEHTPUPOBAHHOM
CEPHOM KUCJIOTOM U U3YYUTh €TI0 CBOMCTBA.

OO0opynoBaHme: MITaTUB C JIANKOJIEPKATEISIMU, IITATUB C MPOOUpPKaMH, IPOOKa € Ta300TBOTHOM
TpYOKOH, CIIUPTOBKA, MMPOKAJICHHBIH MECOK.

PeakTuBBI: CMECh STUJIOBOTO CIIUPTA C KOHI[. CEpHOU KUCIOoTOH (Ha 1 oObem cnupTa 3 oObema
KOHII. CEpHOM KUCJIOTHI), pa30aBJI€HHbIN PacTBOP

2. JIuteparypa

1. Tabpuensu O,C. Xumust: yued mns cryn. cpen. npod. yued. 3asenenuii/ O.C. 'abpuensn, U.I". Octpo-
YMOB. — 6-€ u3., ctep. — M.: M3narensckuii nenTp «Akanemus, 2019. —336¢.

2. Tabpuensa O,C. Xumus g npodeccuii U creuanbHOCTeld Texandeckoro npodmr: yaeonuk/ O.C.
INabpuensa, U.I'. Octpoymos. — M.: U3narensckuit meHTp «Axagemus, 2019. — 256c¢.

3. [loaroroBka K BbINOJHEHUIO PA0OTHI

1. IMonyuute y mpenojaBaTelis COOPHUK MPAKTUUECKUX PabOT, 000pyI0BaHUE U PEAKTUBBI.

2. O3HaKOMBTECH C 33JJaHUSIMU U TTOPSAKOM BBITIOTHEHUS PAOOTHI

3. [loaroroBwTe paboyee MECTO JIJIsl BBIIOJIHEHUS PabOThI

4. KpaTkue TeopeTnyeckue cBeJleHHA

YrneBonoposl, coAepkKaiiue B YriepoJHOW HEenu OAHY MM HECKOJIbKO KPATHBIX (JIBOMHBIX WU
TPOWHBIX) YIJIEPO-yIIEPOAHBIX CBSI3€H, HA3bIBAIOT Henpedenvrbimu. TepMUH «HENpeneabHbIN» 03Haua-
€T, YTO aTOMBbI yriepoJa He /10 Mpezesia HACBILIEHbl aTOMaMH BOJOPOJAA U, KAK CIEACTBUE, CKJIIOHHBI K
peaKIusIM MIPUCOCIMHEHUS C 00pa30BaHUEM COCIMHEHUH npedeibHo2o psaoa.

Ankenamu (0ne(UHOBBIMU, STUIICHOBBHIMHU) Ha3bIBAIOT HEMpPEEIbHBIC YIIEBOJOPOJbI C OTKPHI-
TBIMU YIVIEPOAHBIMHM LEISIMM, MOJIEKYJIBI KOTOPBIX COJAEpXkKAaT OHY JBOMHYIO YIVIEPOA-YIVIEPOAHYIO
cBa3b. [IpocreliminMm npeacraButenem ankeHoB siBisiercs 3tuieH CH=CHo.

®uznyeckue cpoiicrBa. [Ipu 00bruHbIX ycnoBusax ankeHbl coctaBa CoHa, C3He, C4Hs siBistOTCS
2a3000pazHbiMu ewecmeamu 6e3 ysema u 3anaxa; yraesoaopoas CoHon, rie n = 5 — 15 — GecuBeTHbie
KUAKOCTU; TIpH N > 16 — meepovie sewyecmsa. ANKeHbl HE PaCTBOPUMEBI B BOJIE, OJJHAKO MOTYT PacTBO-
PATBCS B OPraHUYeCKUX pacTBOpUTENAX. ['a3000pa3Hble akeHbl 00pa3yIoT C BO3/1YXOM B3pBIBOONACHbBIE
CMECH.

XuMun4yeckue CBOMCTBA ajikeHOB. [[0 XMMUYECKUM CBOWCTBAM aJIKeHbI KOPEHHBIM 00pa3oM OT-
JTUYAIOTCS OT ajdkaHOB. Hanmuuue B Molekyne NBOMHON Yriepoi-yriepoaHON CBsI3W OOYCIOBIMBAET Xa-
pakTepHble CBOWCTBA 0JIE(UHOB: PEAKIIUH PUCOECTUHEHUS, OKUCIICHHS, TOJIMMEPU3aLIUH.

AJIKEHBI JIETKO MPUCOETUHSIOT MOJIEKYIIBI XJIOpa U OpoMa ¢ pa3pbIBOM JBOWHOI CBS3U U 00pa3o-
BaHUEM JIUTATIOT€HONPOU3BOIHBIX

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

JlaGopaTropHble cnoco0bI MOJTy4YeHHsI aTKeHOB. B mabopartopuu aisl NONyueHHs aJKEHOB HC-
MOJB3YIOT PEAKIUH ACTHAPATAUH CIIUPTOB U JETHIPOTAIIOTCHUPOBAHUS IPOU3BOIHBIX MPEICITbHBIX YT-
JIEBO/IOPO/IOB.

H.SO,, 1°

CH;—CH,—0OH CH,=CH, + H,0
DTUIOBBII CUpT DTHIIEH
5. 3aganue
1. O3HakoMbTeECh ¢ O0OPYIOBAaHUEM U pEaKTUBAMU
2. IIpoBenuTe ONBITH U HAOTIOACHUS 3aHECUTE B TAOIUILY
3. IlpuBenute pabouee MECTO B TIOPSIOK
6. ITopsinok BbINOJHEHHS PadOTHI
1. B cyxyto mpoOupKy HaJIEUTe SMIJI CMECH STHJIOBOTO CITUPTA C. CEPHON KHUCIIOTHI.
2. BchinbTe HEMHOTO MPEABAPUTENBHO MPOKAJIEHHOTO MECKa, YTOObI M30€XKaTh TOTYKOB KU/~
KOCTH IPY KUIICHHH.
3. 3akpoiiTe mpoOUpKy MPOOKOH ¢ Ta300TBOAHOMN TPYOKOH, 3aKpenuTe ee B ITaTuBe (CM. PHC)
1 OCTOPOIKHO €€ Harpeire.

4. B apyryro npoOupKy HaneiTe 2-3mil. pa30aBIeHHOr0O pacTBOpa INepMaHraHaTa KaJjlisl IOA-
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KHUCJIEHHOT'O CEpHOM KUCJIOTOM M MPOMYCTUTE Yepe3 HEro ras.

5. TlomoXruTe BBIACISIONIUNACS Ta3.
6. IloTymmre COUPTOBKY.
7. Conep:kanue oTyeTa

1. Tema
2. Lens
3. BeInosiHeHHE SKCIIEpUMEHTa
4. 3aroJHCHHUE Ta0IUIIbI

5. OTBeThl Ha KOHTPOJIbHBIE BOIPOCHI

KoHTponbHbIe BOMPOCHI:

1. Kaxkoii ra3 BeIIEISETCS MPYU HArPEBAaHUU CMECH THJIOBOTO CITUPTA C CEPHOI KUCIOTOM?
2. YTo mpOMCXOAUT MPH MPOMYCKAHHUHU Ta3a Yepe3 pacTBOpP MepMaHraHaTa Kaus?

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

peakiuii?

Ogopmnenue pabomol

Xox paboTsl VYpaBHeHUs peakuuii

Hab6mronenus

BriBoabr
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IIpakTuyeckas padora Nel
Tema: HoMmeHk/1aTypa U M30MepHUs yII1eBOAOPOAOB.

IHesb: 3akpenuTh 3HaHUS O HOMEHKJIATYpe U U30MEPHH YIJIEBOJOPOJOB HAIlMCAHUEM Ha3BaHWM
110 CUCTEMATHUYECKON HOMEHKJIAType.

2. [ToaroroBka K BbINOJHEHUIO PA00OTHI

1. INonyuure y mpenojaBaressi COOPHUK MPAKTHUECKUX PadOoT.

2. O3HaKOMBTECH C 33JaHUSIMU U MTOPSAIKOM BBIIOJIHEHUS pabOThI

3. IloaroroBbTe TETpaaU K 3alUCH

3. KpaTkue TeopeTuyecKue cBeJIeHUA

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

AJIKaHBI - yrIeBoAopoasl ¢ obmeit Gpopmynoit CnHonr2 , KOTOPBIE HE MPUCOSAUHSIOT BOJOPO U
ApYyTHUE IEMEHTBHI.

B oTnmume ot mpenensHbIX YIIeBOJOPOIO0B, B MOJIEKYIaX KOTOPBIX BCE YIIIEPOAHbBIE aTOMBI 00pa-
3YIOT OTKPBIThIE LIEMH, UMEIOTCS YIII€BOJOPO/bl C 3aMKHYTBIMM LEMsIMU (LMKJIaMK). VIX Ha3bIBalOT IUK-
nonapadunamu. O6mas gopmyna CnHz,

AJIKeHbI - yriaeBofopoasl ¢ oouei popmynoit CnHz, B MoseKynax, KOTOPBIX UMeeTCs JBOWHAsS

CBS3b.

AJIKaueHbl - YIIeBo10poabl ¢ obiei hopmynoit CnHoy2 B MOeKynax, KOTOPBIX JBE TBOMHBIX
CBSI3H.

AJIKHHBI - YTIIeBOAOPOBI ¢ 0o01Ieit hopmynoit CnHznz B MOJIeKyax, KOTOPBIX UMEETCS TpOitHas
CBSI3b.

CoenuHeHus yriepoja ¢ BOJOPOJOM, B MOJIEKYyJaX KOTOPBIX MMeeTcs OE€H30JIbHOE KOJIbLO, WU
SJIpO, OTHOCSITCSI K apoMaTH4YecKuM yriesogopoaam. Oomas ¢popmyna psa apeHoB CnHone

OCHOBBI HOMEHKJIATYPbI OPraHUYeCKHX COCAUHECHUH

B Hauvane pa3BuTHS OpraHMYECKOW XMMHUHU OTKPHIBAEMBIM COCIMHEHHUSM MPUITMCHIBATNCH TPUBU-
aJlbHbIe HAa3BaHMUs, YaCTO CBSA3aHHBIE C MCTOPUEH MX MOIYYEHHUS: YKCYCHasl KHCIOTa (SBIISIOMIASACS OCHO-
BOM BMHHOTO YKCYCa), MacJIsTHasi KHCJIOTa (00pa3yromiasicsi B CAIMBOYHOM MacJe), TIUKOJb (T.€. CIaIKHii)
u T.0. [lo Mepe yBenMueHMs yuclia HOBBIX OTKPBITHIX BELIECTB BO3HUKJIA HEOOXOIMMOCTH CBS3BIBAThH
Ha3BaHMs C UX CTpoeHHeM. Tak MOSBWINCH pallMOHAJIbHbIE HAa3BaHUs: METUJIAMMH, AUTUIAMHH, 3TUIIO-
BbIM CIIUPT, METHWJISTHIIKETOH, - B OCHOBE KOTOPBIX JIEKUT Ha3BaHHE MpocTeiimero coequnenus. s 6o-
JIee CJI0KHBIX COETUHEHUH palMoHaIbHasi HOMEHKJIaTypa HeIIPUTOAHA.

Teopus crpoenust A. M. BytiiepoBa fana ocHOBY /i KjlacCU(UKALMU U HOMEHKJIATypbl OpraHu-
YECKUX COEAMHEHUM M0 CTPYKTYPHBIM 3JIEMEHTaM U 10 PACIIOIOKEHHUIO aTOMOB yIiiepojia B Mojiekyse. B
HacTosIee BpeMs Haubosiee ynoTpeOiasieMol SBJIseTCs HOMEHKIaTypa, paspaboTaHHas MexayHapo.-
HBbIM cO030M TeopeTnueckod u npukiagHod xumuu (IUPAC), kotopas Ha3bIBaeTCsi HOMEHKJIATYpOH
NIOIAK. IlpaBuna MFOITAK pekomenytoT /i 00pa3oBaHUS HAa3BaHWHM HECKOJBKO MPHHLMUIIOB, OJUH
U3 HUX - IpUHLMI 3aMenieHus. Ha ocHoBe 3Toro paspaboTraHa 3aMecTuTeNbHAasE HOMEHKIIATypa, KOTopas
ABJIsIeTCS HanboJiee YHUBEPCAIbHOM.

1. B ocHOBe Ha3BaHUs COETMHEHUH JIEKHUT POJIOHAYANIbHAS CTPYKTypa (TJaBHAs 1eNb aluKInde-
CKOW MOJIeKYJbl, KapOOIMKINYEeCKas WM TeTepoLuKInueckas cucrema). HazBanue pojoHavaabHOMN
CTPYKTYpBI COCTABJISIET OCHOBY Ha3BaHUs, KOPEHb CJIOBA.

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

XapakTepuCcTUUECKUE TPYIIIBI MOAPA3AEIAIOTCS MO CTapIMHCTBY. [IopsAa0K cTapIIMHCTBA OCHOB-
HBIX TPYIIIL:

-COOH > -COH > >C=0 > -OH > —-NH:

BBISBISIOT CTapiIylo XapakTepUCTHUECKYIO TpyIIy, KOTopyko oOo3HadaioT B cyddukce. Bee
OCTaJIbHBIE 3aMECTUTEIIN HAa3bIBAIOT B MpePUKCe B aN(paBUTHOM MOPSIKE.

3. B Ha3BaHue BKJIIOYAIOT 0003HAYCHHUE JTBOWHOW M TPOWHOW CBSA3H, KOTOPOE HUJET Cpasy IocCIie
KOpHSL.
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4. ATOMBI pOJIOHAYaJILHOM CTPYKTYphl HyMepyroT. Hymepanuio HauMHaIOT C TOrO KOHLA YyIJie-
POJIHOM LIeTH, K KOTOPOU OJIMKE pacrofio’KeHa CTapIiasi XapaKTepuCTUIecKas rpyIma.

T'omonozu — opraHnyecKue BeIlecTBa CXOAHbIE TI0 COCTaBY, CTPOCHUIO U CBOMCTBaM

H30mepus - 3T0 CBOMCTBO OPraHUYECKUX MOJIEKYJI CYIIECTBOBATH B BUJIE H30MEPOB.

H30mepwbi - 3TO BellleCTBa, UMEIOIINE OJIMHAKOBBIM COCTaB, HO Pa3IMYHOE CTPOCHHE, a TIOITOMY U
pa3IM4HbIE CBOMCTBA.

HN3omepus u ee BUAbI

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

Briensior cienyromnye pa3sHOBUIHOCTU CTPYKTYPHON U30MEPUN: U30MEPHIO YTIIEPOIHOTO CKele-
Ta, N30MEPUIO MOJIOKEHUS, U30MEPUIO PA3JIMYHbBIX KJIACCOB OPraHMYECKUX COSAMHEHUN (MedrcKaaccosyio
uszomMepuio).

CTpykTypHasi u3omepus

HN3omepus yrijiepoaHoro ckejaera o0yCIOBIEHA Pa3jIMYHBIM MOPAIKOM CBS3U MEXAY aTroMaMu
yriaepojaa, 00pa3yrouMH CKEIET MOJICKYJIbI.

HN3omepus moJioxkeHuss oOyCIOBICHA Pa3UYHBIM IOJIO)KEHUEM KPAaTHOM CBS3H, 3aMECTHTEIS,
(GYHKIMOHATBLHOM TPYIIIBI IPH OAMHAKOBOM YTIIEPOIHOM CKEJIETE MOJICKYJIIBIL:

W3omepust pa3nUyHBIX KIACCOB OPTaHMUYECKHUX COEAMHEHUN (MemKKJaccoBasi u3oMepus) oOy-
CJIOBJIEHA Pa3JIMYHBbIM MOJOXKEHUEM M COYETaHHEM aTOMOB B MOJIEKYJAaX BELIECTB, UMEIOLIUX OIMHAKO-
BYIO MOJICKYJISIPHYIO (JOPMYITy, HO MPUHAMJICKAIINX PAa3HBIM KJIaccaM.

IIpocTpancTBeHHas1 ©30MepHS

I'eomeTpuueckasi H30Mepusi XapakTepHa JUJIsl COSTMHEHUH, COJIEPKaINX IBOMHBIE CBS3H, U IIHK-
Ju4eckux coequHeHui. Tak kak cBoOO/IHOE BpallleHHEe aTOMOB BOKPYT ABOMHOM CBSI3U WIN B LIUKJIE He-
BO3MOXXHO, 3aMECTUTENIM MOTYT paclojiaratbCs Ju00 MO OJHY CTOPOHY IUIOCKOCTH JBOWHOM CBSI3U WM
IUKIa (YUcroaoXKeHue), 0o Mo pa3Hble CTOPOHBI (mpancnonioxeHue). OO03HAYCHUS yuUc- U MpPaHc-
OOBIYHO OTHOCAT K Mape OJAMHAKOBBIX 3aMECTUTENICH.

CH; < _CH, CH,_ _H

H- NH H~ ~CH,

yuc-oyren-2 mparc-6yTen-2

4. 3aganue

1. BHUMAaTeapHO NPOYUTANTE YCIOBUS 33 JaHUN

2. BeinosHuTe 3a1aHus

3. OTBeTHI 3anUIIUTE B TAOIUILY

S. lHopsinok BbINOJTHEHHS PA0OTHI

3ananue 1. Ykaxute n3oMepbl Cpeu BEIIECTB, GOPMYJIbI KOTOPBIX MPUBEICHBI HUXKE

CH;
a) CH;- CH,- CH- CHj; 6) CH;- CH- CHs B) CHs ,é, CH;
& & ch
r) CH;- CH,- CH,- CH- CHj n) CHs- CH,- CH,- CH,- CHs;
& o,
e) CH;- CH,- CH,- CHs; %) CHs- CH - (|:7 CH;
o

3a}_IaHI/IC 2. HazoBuTe no cuCTEeMaTH4YeCKOM HOMCHKJIATYypC BCIICCTBA, q)OpMy.]'IBI KOTOPBIX MPUBCACHBI HU-

(&
x CIH,

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

6) CH, CH—CH CH, F)CHy CH Gl CH. CHL 52
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3amaname 3. CocTaBbTe CTPYKTYypHBIE GOPMYIBL: a) 3-3THIATENTaHa, 0) 2,4 — IUMETHIITEKCaHa, B) 2-METHI-3-
ATUITENTaHa, T) 3-MeTHI-5-3THIITeTITaHA.
3ananue 4. /laiiTe Ha3BaHUE MO0 CUCTEMATUYECKON HOMEHKIIATYPE CIEAYIOMINUM 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

3ananue 5. Cpean BemiecTB, (OPMYIIBI KOTOPHIX IPUBEACHBI HIDKE, YKAKHUTE:
a) M30MephI
6) romosoru neateHa — 2 CH; — CH= CH — CH, — CHs:

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 CIEAYIOIUM YIIIEBOI0POIaM:

2) (ZH;;—CECL(IZH—CH_—; 6 CHy—CH,—CH-—C=CH
I
CHs , CHj
TH;,
B) (‘,H?:('ZHm(llH----CH=CH—-CH3 1) CH==C-—CCH,
J
CHy CH,

3ananue 7. CocTaBbTe CTPYKTYPHBIE (DOPMYIIBI QpOMATHYECKUX YTIIEBOAOPOIOB, N30MEPHBIX MPOIUI OCH-
3011y, U HA30BHUTE HX.
6. ConepixaHue oT4eTa
Tema
Lens
BrimoaauTs 3alaHUA U 3aHECTHU OTBCTHI B Ta6n1/1uy
OTBETHTH HA KOHTPOJbHBIE BOITPOCHI
. KonTpoJbHbIe BOpocsl
UT0 Takoe TOMOJIOTH?
[Ipomomxkute npemioxenue. M3omepus 310 ...
3. Yro Takoe uzoMeps?
Odghopmnenue pabomoi
Howmep 3ananus OTBeTHI

Nk

3amaunne 1.

3ananue 2.
3amanue 3.
3ananue 4.
3amanue 5.
3aganue 6.
3amanue 7.
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JlabGoparopHas padora Ne4
Tema: CnimpTsl

Heab: DxcrieprMeHTaNIbHBIM IIyTEeM HOATBEPAUTh XUMUUECKHE CBOMCTBA CIIUPTOB.

OOopynoBaHme: MTATHB C MPOOMPKAMU, CTAKaHbI, CIIUPTOBKA, MPOOUPKOAEpIKATEIh, OTHE3a-
LIUTHAs IPOKIIaJKa, hapPopoBble YalIKH, JIyUHHA, TUHIIET, CKaJIbIIeNb, (PUIbTPOBAIbHAS Oymara.

PeakTHBBI: METHIIOBBIN, ITHJIOBBINA, OYTHIIOBBIA, W30MIEHTHIIOBBIA CIIUPTHI, Boaa, 10%-HbIi pac-
TBOp cynbdara meau, 10%-HbIil pacTBOp THIPOKCHIA HATPUS, TIULEPUH.

2. [MoAroToBKAa K BHINOJHEHHIO PAGOTHI

1. ITonyuute y mpenojaBaTelis COOPHUK MPAKTUUECKUX PabOT, 000pyI0BaHUE U PEAKTUBBI.

2. O3HaKOMBTECH C 3aJIaHUSIMU U TIOPSIKOM BBITIOJTHEHUS paOOTHI

3. IloaroroBwTe paboyee MECTO JIJIsl BHIOJIHEHUS PaOOThI

3. Kparkue TeopeTnuieckune cBeJeHHs

Cnupramu (WM aJIkaHOJIAMU) HAa3bIBAIOTCSI OPraHMYECKHUE BEIIECTBA, MOJIEKYJIbl KOTOPBIX COZIep-
AT OJHY WM HECKOJILKO THAPOKCIIIBHBIX rpynn (rpynn —OH), coeMHEHHBIX ¢ yIIIeBOJOPOIHBIM PaIu-
KaJIOM.

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

CBS3SIMU:
6 O+ 6- 0+ 8- O+ o 8+
O—H -+ O—H ** O—H *- O—
kR R R
OnHoaTOMHBIE CIIUPTHI, COAEPIKAILME B CBOEM COCTaBE /10 JECATU aTOMOB YIJIEPOAa, B OOBIUHBIX
YCIOBHSIX - ®KHUIKOCTH. CIIUPTHI, B cocTaBe KOTOPHIX 11 atomMoB yriepona u Oosee - TBepAble Tena. JTH-
JIOBBIH, OYTHJIOBBIN M N30aMUJIOBBIM CIIUPT — KHUJIKOCTH.
1. TI'openme cnuprtos.
CriupThl ropsT Ha BO3JlyX€e C BbIIEIEHUEM OOJIBIIOT0 KOJIMUYECTBA TEIIOTHI.
C:H50H + 30, =2C0, + 3H20

2. B3aumojeiicTBHE CIUPTOB CO HIEJOYHBIMH METALIAMH.

[Tpu B3aMMOAEHCTBHM CIIUPTOB C HATPHEM 00pa3yroTCs ra3000pa3HbIi BOJOPOJ U COOTBETCTBY-

IOIHE aJIKOrOJIATHl HaTpusl. Hatpuii aBuTCA, BBIAEISIETCS BOJAOPOL.
2CH30H + 2Na = 2CH30Na +H>»

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

3. B3aumopeiicTBHE C raJ10r¢HOBOAOPOAHBIMH KHCJIOTAMH.

CnupThl B3aMMOJEHCTBYIOT € XJIOPO- U OPOMOBOJOPOIHON KHCIOTOM.

C>HsOH + HBr - C>HsBr + H,O

4. XuMHnuyeckue CBOHCTBA MHOTOATOMHBIX CIIMPTOB.

[TpucyTcTBHEM B MOJIEKYJIe CIIUPTA OJHOBPEMEHHO HECKOJIBKUX THAPOKCUIIBHBIX TPYIN 00YyCIIOB-
JIeHBI crielu(pUUecKre CBOMCTBA MHOTOATOMHBIX CIIUPTOB, KOTOPbIE CIIOCOOHBI 0OPAa30BBIBATh PACTBOPHU-
MBIE B BOJE SIPKO-CUHUE KOMILIEKCHBIE COCAMHEHUS NIPU B3aUMOJCHCTBUU CO CBEXKEIONYYEHHBIM OCal-
koM rusipokcusa meau(Il). Jlns rouneprna ypaBHeHUE peakliiy 3alHUChIBAIOT TaK:

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

OpnHoaTOMHBIE CIHUPTHI HE CIOCOOHBI BCTYyNaTh B 3Ty peakuuto. [loaTtomy oHa sBisierca kaue-
CMBeHHOU peaKkyuel Ha MHO20AmMOMHble CHUPMbI.

4. 3ananue

1. O3HakoMbTeCh ¢ 000PYJOBAHUEM U PEAKTUBAMHU

2. TlpoBenuTe OMBITHI M HAOJIOICHHS 3aHECUTE B TAOIHILY

3. Caenaiite BHIBOJBI

5. Ilopsinok BbINOJHEHHS PA0OTHI

1. Pacmeopumocmsv cnupmoe 6 600e
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1. B otnenpHbIe MpOoOUpPKU TpHIIeiTe MO 1-2 MIJI 3TUIIOBOTO, OYTHIIOBOTO M M30aMHJIOBOTO (M30-
MEHTUIIOBOT0) CIIUPTOB.

2. Jlo6aBbTe K HUM 1O 2-3 MJI MOJKPAIIEHHOM BOBI U B3OOITAMTE.

3. HaGmronaem mporecc pacTBOpPEHUS CIUPTa

11. I'openue cnupmos

1. Haneiite moHEMHOTY 3THJIOBOTO, OyTHJIOBOTO W M30aMUJIOBOTO CHUPTOB B (papdopoBbie ya-
KH.

2. IlopHeceM K Yalikam ropsiuiyro Jy4uHy.

3. HaGmromaem mpoliiecc ropeHus CIIMPTOB

111. Bzaumooeiicmeue 00HOAMOMHBIX CRUPHLOG C ULE/I0UHBIMU MEMAINIAMU

1. B otnenpHbIe MpOOUPKU TpHIICHTE MO 1-2 MIJT 3TUIIOBOTO, OYTHIIOBOTO M M30aMHUJIOBOTO (M30-
MEHTUIIOBOTO) CIIUPTOB.

2. JloGaBbTe K HUM OOYEPEAHO KYCOUKH METAITIMYECKOTO HATPHUSL.

3. HaunHaercs sHEpruyHas peaxiusl.

1V. Qu3uueckue ceoiicmea nuyepuna

. [IpuroToBbTE OXJIAXKIAIOLIYIO CMECH U3 IOBAPEHHOM COJIM U KYCOUKOB JIb/IA.
. Omycrure B Hee /1Be TPoOUpPKHU. B 0HOI U3 MpoOupoK — BoJia, B IPYroii — pacTBOP TIUIEPUHA.

3. HaOGmronaiiTe 3a mporeccom 3aMep3aHusl.

V. llonyuenue znuyepama meou

1. B mpo6upky Hanelite okoso 1 mur 10% -Horo pactBopa cynbdara meau (1I).

2. Jlo6aBbTe HEMHOTO 10% -HOTO pacTBOpa rHAPOKCHAA HATPUs 10 oOpa3oBaHus roidyboro ocas-
ka ruapokcuaa meau (II).

3. K monyuennomy ocajky 1006aBbTe 10 KaIUIsIM TIIHIIEPUH.

4. B36onTaiite cMecCh.

5. OTMmeTbTe mpeBpalieHne roaryooro ocajaka B pacTBOp TEMHO-CUHETO I[BETA.

6. Conep:xkanue oTyeTa

1. Tema

2. Lens

3. Onucanue xoaa pabOTbI

4. BrinosiHEHUE YKCIEPUMEHTA

5. Odopmnenue paboThI

6. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

7. BeIBOOBI

7. KoHTpOJIbHBIE BOIIPOCHI

1. Yto Takoe cnupthl? KakoBa obmas ¢popmyia cnuptos?

2. B kakux peaxkuusix MpPOUCXOJUT 3aMellleHue aTOMOB BOJOPOJa TMAPOKCUIBHONW TPYMIBI B MO-
JIeKyJax aJKaHOoJOB?

3. B kakux peakuusx NpouCXoUT 3aMeIIeHUE IMIPOKCHIIBHOM IPYNIbl B MOJIEKYJIaX aIKaHOJOB?

4. Kakue npoayKThl 00pa3yloTcs B pe3yibTaTe: a) MEXXMOJIEKYJIIPHOI lerupaTalnu;

0) BHYTpUMOJIEKYJISIPHOM JeruapaTaliy; B) 1erUIpUpOBaHUS?

5. Uem oOmbscHseTCA 0OJbIlas peaklMOHHAs COCOOHOCTh TIUIIEpUHA 110 CPAaBHEHMIO C AJKaHO-
namu?

Ogopmnenue pabomol

N —

Hazpanwue onbita | Xoa paboThl VYpaBHenus peakuuii | Habmonenus BriBOBI
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JlabGoparopHasi padora NeS
Tema: Aabaeruabl

Heab: DxcneprMeHTalIbHBIM IyTEM OJITBEPAUTh XUMHUUECKHE CBOICTBA allbJeTU/IOB.

OOopynoBaHMe: ITATUB C JIAMKOJAEPKATEISIMH, IITATHB C MIPOOUPKaMH, IPOOKa C Ta300TBOIHOM
TpYyOKOI1, CIUPTOBKA, MPEAMETHOE CTEKJIO.

PeakTuBbI: (hopMaIMH, aMMHAYHBII PaCTBOP OKCHJA cepedpa, TUAPOKCH] HAaTpus, Cyabdara Me-
mu (I1), pykcuHCcepHUCTAs KHCIIOTA.

2. IoaroroBKa K BHINOJHEHHIO Pa0OTHI

1. ITonyuute y mpenojaBaTelis COOPHUK MPAKTUUECKUX PabOT, 000pyI0BaHUE U PEAKTUBBI.

2. O3HaKOMBTECH C 3aJIaHUSIMU U TIOPSIKOM BBITIOJTHEHUS paOOTHI

3. IloaroroBwTe paboyee MECTO JIJIsl BHIOJIHEHUS PaOOThI

3. Kparkue TeopeTuueckue cBeleHHs

AJIbierubl — OPTaHUYECKUE BEUIECTBA, MOJEKYJbI KOTOPBIX COJEPKaT KapOOHUIIBHYIO TPYIIITY

>C=0, coeMHEHHYIO C aTOMOM BOJOPOJa U YIJIEBOJAOPOAHBIM pagukaioM. Obmas (popMyla BENIECTB
roMoJjioruyeckoro psaa anbaerugoB CnH2nO

KeToHbl — OpraHuyeckue BeIIECTBa, B MOJIEKYJIAaX KOTOPbIX KapOOHMJIbHAs TpyIIa CBA3aHA C
JIBYMsI YIJIEBOAOPOAHBIMU paaukanaMu. OOmas (opmyna BelIECTB T'OMOJIOTMYECKOTO psjia KETOHOB
CuH200

Hanuuune anpaeruiHoil rpynmsl B MOJIEKYJIE OIIPEIEISET XapaKTepHbIE CBOMCTBA alIbJETU/IOB.

1. Peaknuu BOCCTAHOBJICHHUSA

[TpucoeanHeHne BOJIOPO/Aa K MOJIEKYJaM ajlbJAETUA0B MPOUCXOAUT IO JIBOMHON CBSI3U B KapOo-
HUJIBHOM TpymIe: H

R (‘:5,,0 S L

“~H 2 !
H

[IponykTOoM rUapUpPOBAHMS aJIbIACTH/IOB SIBJISIOTCS NEPBUYHBIE CHOUPTHI, KETOHOB - BTOPUYHbIC
CIUPTBHI.
2. Peaknuu oKHCJICHHSA
ATNbIeruipl OKUCISIOTCS JTaXe KUCIOPOIOM BO3/AyXa U TAKUMHU CIIAOBIMH OKHUCITUTEISIMU, KaK aM-
MHUAYHBIH PacTBOp OKcHIa cepedpa. B ympoieHHOM BHIE 3TOT MPOIECC MOXKHO BBIPA3UTh YpaBHEHHEM
peaKkuuu:
40 20
R—C_ + Ag,0 — R—C_ + 2Ag
~H : ~OH
Hanpumep:

O ~0

Z
CH.—C + Ag,0 — CH,—C r 2Ag
R £ & * "SoH

YKCYCHBIH anbJerua YKCYCHAA KHCJOTa
aTaHaJlb ATaHOBadA KHCJIOTa
3aganue
. O3HaKOMbTECh C 00OPYIOBAHUEM U PEAKTUBAMU
. IIpoBeauTe ONMBITHI ¥ HAOTIOIEHUS 3aHECUTE B TAOJIUITY
. Cnenaiite BLIBOIBI
IHopsiaok BhINOJIHEHHS PA0OTHI
Peakunu okucjieHus (Ka4eCTBEHHbIE PeaKMu)
1. Peakyusn «cepebpanozo 3zepkana»
1. B mpoOupky, conepxkamryro 1 mi dhopmanrHa (BOAHBIA pacTBOp (GopMaliblieruaa), mpuoaBbTe
HECKOJIBKO Karejib aMMHauyHOT0 pacTBOpa OKcHaa cepedpa.
2. IIpoOupky cierka HarpelTe Ha CIIUPTOBKE (CYXOM TOproUeM).
3. HaGmromaiiTe 3a mporeccom
1. Bzaumooeiicmeue c 2uopokcudoom meou (I1) (peakyusa «meonozo 3epranan)
1. Ionyuute ruapokcun menu (II) cnuBanuem pacTBOpPOB IMAPOKCHAA HATpUA U cyibdara Meau

DN W N =

(1D).
2. TlpuneiiTe K MOIy4EHHOMY OCAJKY pacTBOp (hopMasibIeTHIA.
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3. Harpeiite cmech.
1I1. Peakyus na anvoe2uowl ¢ hyKCUHCEPHUCMOU KUCTIOMOU

1. Hanetite B mpobupky 1 mu pactBopa popmaibaeruia
2. Ilpuneiite OECIBETHBIN pacTBOP PYKCUHCEPHUCTON KUCIOTHI.
3. HaGmromaiiTe 3a mporeccom
6. Coep:xkanme oTyeTa
I. Tema
2. llens
3. Omnwucanue xoaa paboThI
4. BbslnosHEHNE YKCIEPUMEHTA
5. Odopmienue paboTs
6. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI
7. BruIBOIBI
7. KoHTpOJIbLHBIE BOIIPOCHI

1. Kakue coeqrHeHHs Ha3bIBAIOTCA albACTHAaMU, KETOHAMH?

2. KakoBa o0mas ¢opmysa npeaeibHbIX albIerua0B U KeTOHOB? MOXHO JIM Ha3BaTh MPOIAHAIb
1 anieToH romojoramu? M3omepamu? OgHUM U TEM K€ BEIIECTBOM?

3. Kak okucinsoTes anbaeruibl?

Ogopmnenue pabomol

HazBanue onbita | Xoa pabotel | YpaBHeHus peakiuii | Habmronenust | BeiBoabl
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JlaGoparopHasi padora Ne6
Tema: CBoiicTBa KapOOHOBBIX KHCJIOT

Hesb: DKcriepuMeHTaNbHBIM I1yTEM MOATBEPAUTH XUMUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

ObopyaoBaHue: MTATUB C JIATIKOJEPKATEISIMH, IITATHB C IPOOUPKaMH, TPOOKa € Ta300TBOIHOM
TpYOKOH, 2 pOoOKHU € JFIMHHBIMU TPyOKaMHU-XOJIOJMIIBHUKAMU, HA0OD IS OIBITOB C IEKTPHUUECKUM TO-
KOM, CIIUPTOBKA, XUMUYECKHE CTaKaHbl, KOJ0a ¢ ropsueit BOAou

PeakTHBBI: cepHas KHUCIOTa, NOPOLUIOK MarHus, TpaHylibl LIMHKA, pacTBOP I'MIPOKCHA HATpus,
¢/¢, 3TUIIOBBIN CIUPT, YKCYCHAst, OyTaHOBAs!, OJICMHOBAsE KUCIOTHI, OpOMHast BOAA.

2. [ToaroroBka K BbINOJHEHHIO PA0OTHI

1. IMomyuure y nmpenogaBaTeliss COOPHUK MPAKTHIECKUX PaboT, 000pyI0BaHUE U PEAKTUBHI.

2. O3HaKOMBTECH C 33JJaHHEM U MOPSAIKOM BBIIOIHEHHS pabOThI

3. IloaroroBsTe pabouee MECTO AJISl BBIIOTHEHUS PaOOTHI

3. KpaTkue TeopeTuyecKue cBeJIeHUA

KapGoHoBbIe KMCJI0TBI - OPraHUYECKUE BEIIECTBA, MOJIEKYJIbl KOTOPBIX COJEPKaT OAHY UJIU HE-
CKOJIbKO (DYHKIIMOHANIBHBIX KapOokcuiabHbIX Ipynn - COOH coennHeHHbIX ¢ Re.

OO61ure cBOMCTBA, XapaKTepHbIE ISl Kjlacca KUCIOT (KaK OpraHMYecKUX, TaK U HEOPraHUYECKHX),
00YCIIOBJIEHbI HAJMYUEM B MOJIEKYJAaX THAPOKCHIBHOW IPYIIIBI, CoAepkKalleil CUIIbHO MOJSPHYIO CBS3b
MEXJ1y aTOMaMU BOIOPOJia ¥ KUCIOpoJa. DTH CBOWCTBA BaM XOpOILIO U3BECTHBL. PaccMoTpuM ux ele pas
Ha MpUMepe pacTBOPUMBIX B BOJE OPraHUMYECKUX KUCIIOT.

1. Jucconumanms c 00pa3oBaHUEM KaTUOHOB BOJIOPO/AA U AaHUOHOB KUCJIOTHOIO OCTAaTKa!

CH3;COOH <==>CH3;COO + H"

KapGoHoBbIe KnCJI0THI — c1adble 3J1eKTPOJINTHI

2. B3aumopeiicTBHe ¢ MeTaJUIAMM, CTOSIIIUMH B 3JIEKTPOXUMUYECKOM PsIly HANPSDKEHUH 10 BO-
I0poAa:

nR-COOH + Me < --- >(R-COO), Me + n/2 Ho1

[Tpu B3aMMOAEHCTBUM METAJIJIOB C PACTBOPOM YKCYCHOM KHCIIOTBI 00pa3yeTcsi BOAOPOJ U COJHU
YKCYCHOM KUCHO0Thl. CONM YKCYCHOM KHMCIIOTBHI Ha3bIBAIOTCA all€TaTaMH.

3. BzaumopeiicTBue ¢ rHAPOKCHAAMH MeTAJLUIOB C OOpa3oBaHMEM COJM U BOJBI (peakuus
HelTpanu3anum):

R-COOH + NaOH—-> R-COONa + H20

4. B3aumopeiicTBue KapOOHOBBIX KHCJIOT CO CIUPTAMM C 00pa30BaHUEM CIIOXKHBIX 3(PUPOB -
YK€ U3BECTHAs BaM peakuusi drepupuxanum (ogHa U3 HanboJiee BaXKHBIX PEaKLUi, XapaKTepHBIX AJIs
KapOOHOBBIX KUCIIOT).

Tax BBIMJISAUT ypaBHEHUE PEAKIIMK dTEPUPUKAINN YKCYCHONW KHCIIOTHI C 3TUIOBBIM CIIUPTOM:

CH3COOH + C,HsOH = H,0 + CH3COOC:>Hs

4. 3aganue

1. O3HakoMbTECh C O0OPYIOBAHUEM M PEAKTUBAMU

2. TlpoBenuTe OMBITHI M HAOJIOICHUS 3aHECUTE B TAOIHILY

3. CpemaiiTe BHIBOIBI

5. ITopsinok BbINOJHEHHS Pa0OThI

1. Bzaumooeiicmeue yKcycHoll KUCIOMbl ¢ MEMANTAMU

1. B nBe mpoOupku HajeiTe mo 1M1 pacTBOpa YKCyCHOM KUCIIOTHI.

2. B nepByto npoOUpKY BCHIITBTE HEMHOTI'O MarHusl.

3. Bo BTOpYIO - HECKOJIBKO IpaHyJl IUHKA

11. Bzaumooeiicmeue yKCycCHOU KUCIOMbL C OCHOBAHUAMU

1. Baeiite B npoOupkyl-1,5Mi pactBopa rufipokcuia HaTpusl.

2. Jlo6aBbTe HECKOJIBKO Karellb pacTBopa (peHongranent.

3. Jo6aBbTe MO KaruisiM YKCYCHOW KUCIIOTHI 10 TIOJTHOTO 00ECIIBEYHBAHUS.

1I1. B3aumooeiicmeue yKcychoii Kuciomeol co cnupmamu (peaxyus ymepuguxayuu)
1. B mpoOupky Haneite 2MJ1 pacTBOpa YKCYCHOM KHUCIIOTHI.
2. Bneiite 2Mi1 3THIIOBOTO CIIUPTA.
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3. OctopoxxHo n06aBbTe 0,5MI1 KOHII. CEPHOM KUCIIOTHI.
4. TIpobupky 3akpoiiTe MpoOKOW ¢ IMHHOM CTEKISHHOWH TpyOKoH-XxomoaumisHuKoM. CMech
OCTOPOKHO HarpemnTe
5. XKunkocts n3 npoOUpKH BBUICHTE B CTakaHbl ¢ BogoH. [loHroxaiire.
6. Coneprkanue oTyera
Tema
Lenn
Onucanue xoza paboThI
Beinonnenue sxcrnepuMenTa
Odopmnenne paboTh
OTBeTHI HA KOHTPOJIBHBIE BOIPOCHI
BrIBOIBL.
. KoHTpoJbHbIE BONIPOCHI
. Kakmne BCIICCTBA HA3bIBAOT Kap6OHOBI)IMI/I KHCJIOTaMu?
. Kakyto pyHKIIHOHATBHYIO TPYNITy HAa3bIBAIOT KAPOOKCHUIIBHOW?
3. Kakue cBoiicTBa YKCYCHOM KHCIIOTBI CXO/IHBI CO CBOMCTBAMU MUHEPAIbHBIX KUCIOT?
4. Kakue BemectBa o0Opa3yroTcsl IpU B3aUMOJEUCTBUU YKCYCHOM KHCIIOTHI co cnupTamu? Hamu-
LIUTE YPABHEHUS] COOTBETCTBYIOIIUX PEAKLIUM.
5. Kakoe BemiecTBo 00pa3yeTcsi Ipu KaTaTUTHYECKOM THIPUPOBAHUU JABOHHOW yrIIEPOI-yIIIEPOIHOM CBSI-
3 OJIEMHOBOW KHCIIOTHI? HanmumuTe ypaBHEHUE peakuu

NN N NV AW

Ogopmnenue pabomol

Ha3Banue omnbiTa Xona paboTsI YpaBHEeHUs peakiun HaOmronenus BriBoab1
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IIpakTuyeckas padora Ne2
Tema: HomeHnki1aTypa 1 n3o0MepHsi CIUPTOB, AJIbJETHA0B, KADOOHOBBIX KHCJIOT

Hean: CrcreMaTu3upoBaTh U 3aKPENUTh 3HAHUS O HOMEHKJIATYPE U U30MEPUU CIIHPTOB, ajibIETUIOB, Kap-
OOHOBBIX KUCIIOT.

2. IToaroToBKa K BBINOJHEHHIO PadOThI

1. Tlomyunte y mpernonaBatenst COOPHUK MPAKTUIECKIX PadoT.

2. O3HaKOMBTECH C 3aJaHUSMU U MOPSIKOM BBITIOIHEHHS PaOOTHI

3. IloaroroBbTe TETpaay K 3alUCH

3. KpaTtkue TeopeTHyeckue cBeeHuUs

CoupTsl - OpraHMYecKHe BEIIECTBa, MOJIEKYJIBI KOTOPHIX COAEPKAaT OJHY HIIM HECKOJBKO (PYHKIHUOHAIIb-
HBIX cupToBbIX rpynm (-OH), coeAMHEHHBIX ¢ YTIIeBOJOPOAHBIM Re

AJIbIeTHAbI — OPIaHUYECKUE BEIECTBA, MOJIEKYJIbl KOTOPBIX COAEPKAT (YHKIMOHAIBHYIO IPYIILy aTOMOB
— COH coeauHeHHYIO C YIIIeBOJOPOIHEIM Re.

Kap0oHoBble KHCI0THI - OPraHUYECKUE BEUIECTBA, MOJIEKYJIBI KOTOPBIX COJEPKAT OJHY MM HECKOJIBKO
(hyHKIIOHANBHBIX KapOoKkcHibHbIX Tpymt — COOH coennHeHHBIX € Re.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKHX COeIMHEeHUi

Teopus ctpoeruss A. M. ByTiepoBa aana OCHOBY il KJIACCU(DUKAIIMM U HOMEHKIIATYPhl OPraHUYECKUX
COCAMHEHHH 10 CTPYKTYPHBIM 3JIEMEHTaM U I10 PAcIIONIOKEHHIO aTOMOB YyIJieposa B MoJieKyje. B HacTosmee Bpe-
M3 HanOosee ynotpeOiisieMo sBIIsieTcs HOMEHKIIATypa, pa3paboTaHHas MexXayHapoaHbIM COI030M TEOPETHIECKOM
u npuknagHoi xumuu (IUPAC), koropas HazpiBaeTca HoMeHKIaTypoit MFOITAK. TlpaBuna UIOITAK pexomenny-
10T 71t 00pa3oBaHMs HAa3BaHWK HECKOJBKO MPHHLMIOB, OJMH U3 HUX - MPUHLOUN 3aMmenieHus. Ha ocHoBe 3Toro
pa3paboTaHa 3aMeCTUTEIbHAS HOMEHKIIATypa, KOTopas sBjseTcs HanboJiee yHUBEPCAIbHOM.

1. B ocHOBe Ha3BaHMS COCMHEHHI JICKUT POAOHAYAbHAS CTPYKTYpa (TJIaBHAs [EMb allMKIMYecKOH MoJie-
KYyJIbI, KapOOIMKIIMUECKasi MM TeTePOLUKINYecKas cucreMa). Ha3BaHue pojoHayalbHONH CTPYKTYPBI COCTaBIISIET
OCHOBY Ha3BaHUsl, KOPEHb CJIOBA.

2. XapaKTepucTUYeCKHe TPYIIBI U 3aMEeCTUTENN (CTPYKTYPHBIE SJIEMEHTHI) 0003Ha4YaroTCs mpedukcamu u
cyddukcamu.

XapakTepuCTHYECKHE TPYMNbl MOAPA3JCISIOTCS MO CTApIIMHCTBY. [lOpSIOK CTaplIMHCTBA OCHOBHBIX
IpyII:

—COOH > -COH > >C=0 > -OH > —-NH:

BBISIBISIIOT CTapiIylo XapaKTepHCTHUECKYIO IPYIIY, KOTOpYH 0003HadaroT B cypdukce. Bee octanbHble
3aMECTHUTEIIM Ha3bIBAIOT B peQHKce B a(haBUTHOM MOPSIIKE.

3. B Ha3zBaHue BKIIFO4AOT 0003HAYCHNE IBOWHON U TPOWHOM CBS3H, KOTOPOE UIET CPasy IMOCie KOPHS.

4. ATOMBI polOHaYaNBbHOM CTPYKTYpHl HyMepytoT. HyMepannio HauMHaI0T C TOr0 KOHIIA YTJIEPOAHOH 11e-
U, K KOTOPOM OJIM>KE pacIoio’KeHa CTapIlasi XapaKTepucTH4ecKas Ipyma:

T'omonozu — opraHudecKue BEIIeCTBa CXOAHBIE TI0 COCTABY, CTPOSHHUIO U CBOWCTBAM

H30omepus - 5TO CBOHCTBO OpPraHUYECKUX MOJIEKYJ CYIIECTBOBAThH B BHJIE H30MEPOB.

H30omepbr - 5TO BellecTBa, HMEIONINE OJIMHAKOBBINM COCTaB, HO Pa3IMYHOE CTPOCHHUE, a TIOATOMY U Pas3jiny-
HBIE CBOMCTBA.

HN3omepus u ee BUIBI

Pasznuyarot 1Ba BUJIa U3OMEPUH: CHIPYKMYPHYIO U RPOCMPAancmeeHuyto (cmepeousomepuio). CTpyKTypHBIE
W30MEPBl OTIMYAIOTCA APYr OT Apyra HMOPSIKOM CBSI3M aTOMOB B MOJIEKYJE, CTEPEOM30MEPHI - PACIIONOKEHUEM
aTOMOB B IIPOCTPAHCTBE IPH OJMHAKOBOM IOPSIIKE CBSI3eH MEXIY HUMHU.

Beiensitor ciefyroniye pasHOBHIHOCTH CTPYKTYPHOW W30MEPHHU: U30MEPHIO YIJIEPOJHOTO CKeJeTa, M30-
MEPUIO TIOJIOKEHHSI, U30MEPHUIO PAa3IHYHBIX KIaCCOB OPTaHMUECKUX COEIMHEHUH (MeNHCKIaACCo8YIO U30MEPUIO).

CTpykTypHast usoMepust

H30omMepus yriepogHoro ckejaera o0yCIIOBIIEHA Pa3IMYHBIM TIOPSIKOM CBSI3H MEXIy aTOMaMH yriiepoJa,
00pa3yoNIUMHU CKEJIET MOJICKYJIbI.

H3omepust mosio:keHusi 00yCIOBIEHA Pa3IMYHBIM MOJIOKEHUEM KPaTHOM CBS3M, 3aMECTHTEIN, (PYHKIHO-
HAJILHOW TPYIIIBI IPH OJTAHAKOBOM YTIJIEPOIHOM CKEJIETE MOJIEKYJIbL:

M3omepust pa3iuYHBIX KJIACCOB OPraHHYECKHX COENMHEHHH (MesKKJIaccoBas HM30MepHusi) OO0ycCIOBIEHA
Pa3NUYHBIM MOJOKEHUEM U COUYETAaHMEM aTOMOB B MOJIEKYJIaX BEIECTB, MMEIOLUIMX OAMHAKOBYIO MOJICKYJISIPHYIO
(dbopMyIty, HO IPUHAUIEKALINX PA3HBIM KJIACCAM.

IIpocTpancrBenHass u3omepus

I'eomeTpuyeckas n3oMepHs XapakTepHa JJIsl COSIMHEHNH, COIePKAIINX JIBOMHBIC CBS3U, U ITUKIHYCCKHX
coeanHeHni. Tak Kak cBOOOJHOE BpalleHHE aTOMOB BOKPYT IBOWHOW CBS3M WM B IIMKJIE HEBO3MOXKHO, 3aMECTH-
TEJIM MOTYT pacIojaraThCs Ju00 MO OJHY CTOPOHY IJIOCKOCTH JBOMHOM CBSA3M WJIM UKJA (YUCTIONOXKEHHUE), THO0
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0 pa3Hble CTOPOHBI (mpancnonoxenue). O003HAYCHUSA Yuc- U mMpanc- OOBIYHO OTHOCAT K IMape OJAMHAKOBBIX 3a-
MECTHUTEICH.
: CH;. _H
H H g~ U\CH,
wlieepracs sehd oy

4. 3ananue

1. BHUMaTeapHO IpOYHTaANTE yCIOBHS 3a1aHUI

2. Brpimonnute 3aganus

3. OTBeTHI 3aMUIIUTE B TAOJIHUILY

5. ITopsiAoK BBINMOJTHEHHUSI PA0OTHI

3aganue 1. CocrtaBbTe CTPYKTypHBIE (POPMYJBI BEIECTB COOTBETCTBYIOLIMX MOJEKYISIPHON (opmyre
CsH120 u nHazoBute ux. TONBKO JM CIHPTaM MOXXET COOTBETCTBOBATH 3Ta (Gopmyina? CocTaBbTe CTPYKTYpHBIC
(hopmyiel 1BYX BemecTs, nMmeromux Gopmyiry CsHi2O 1 HE OTHOCSIIUXCS K CIIAPTaM.

3aganue 2. HazoBure BemecTBa, CTpyKTYpHbIE (OPMYIIBI KOTOPBIX IIPUBEICHBI HUXKE:

CH,
OH 8) CH,—CH—=CH—CH,—OH  r) _A\_ CH,—CH,—OH
a) CH, (1‘ CH, 6) CH,—CH—CH—CH, ‘[\\/”
CH, (’)u (!m i I

OH C,H,

3aganue 3. MOXHO JIM CUMTATh TOMOJIOTOM DIHIEpUHA YeTbipexaToMHubli ciupT 3putputr CH,OH — CHOH
— CHOH - CH,OH? [laiiTe 060CHOBaHHBIH OTBET

3ananue 4. HazoBute BelecTBa M0 UX CTPYKTYPHBIM (hopMyiam:

OH HQ CH,
a) ~_-CH, 6) B)

L )

OH C,H, CH,

5 3

3ananue 5. HazoBute BelecTBa, CTPYKTYpHBIC (DOPMYIIBI KOTOPBIX CICAYIOLIHE:
0 0

7 0
6) Br—CH,—CH,—C__
H

a) CH,—CH —CH—C/ #
3 2 l N 8) CH,=CH—CH, C\
H

H
CH,

3ananue 6. 13 yncna BemniecTs, GopMyIIbl KOTOPBIX IIPUBEIEHBI HUKE, OTIPEICITHTE:
a) romosorw; 0) n3omepsl. Jlaiite Ha3BaHUS.

0 o [ EH, _O
a) CH, CH, OHG)CHy; CH, ¢Z BJCH, CH, CH, & ©) >(:n CH, OH XK)CHy ¢ 3)CHy CHp CH» CH, OH
“H “OH  CHy | “H
/() H//() CH;
I) CHy—CH-—CH, ¢ 1) CHy—CH;—CH,- € o
| OH H M) CHy CH cZ
CH, \ “OH

CH3

3ananue 7. Bo3amoxHa U yuc- 1 mpanc- n3ome-
pHsl HEeTIpeIeNIbHBIX KUCIOT. PaccMoTpuTe Ha MpUMeEpe OJIEMHOBON KHCIIOTHI, H300pa3uTe CTPOCHUE MOJIEKYI STHX
H30MEPOB.

6. Coep:xkanue oT4yeTa

1. Tema

2. Lenb

3. BrImoaHUTH 3a1aHuS

4. OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI

7. KoHTpOJIbHBIE BONIPOCHI

1. Yro Takoe romosnoru?

2. Tlpopomxwure npemioxenue. M3omepus 310 ...

3. Uro Takoe uzomMepsI?

4. Yem omiinyaeTcs CTPyKTypHast U30MEPHS OT FEOMETPUIECKON?

61



JlaGoparopHasi padora Ne7
Tema: YrieBoasbl

Heab: DxcneprMeHTalIbHBIM IIyTEM MOJITBEPAUTh XMMUUECKHE CBOICTBA YTIIEBOOB.

OO0opynoBaHme: MITATUB C JIAMKOJIEPKATEISIMH, ITATUB C MPOOUpPKAMHU, BOJsHAs OaHs, CTakaH,
MPOKJIAJIKa OTHE3alIUTHAS, CIUPTOBKA, MPOOHPKOIEpKATEb.

PeakTHBBI: pacTBOP IIFOKO3bI, PACTBOP Caxapo3bl, aMMHAYHBIN pacTBOp okcuaa cepedpa (1), pac-
TBOP TUJpPOKCHA HaTpus, pacTBop cyibdara meau (II), pacTBop caxaposbl, pa30. cepHas KUCIOTa, CIHUP-
TOBOM pacTBOp H0/a; BOJa, JJAKMYC, Kpaxmall (Kienucrep).

2. [ToaroroBka K BbINOJHEHHIO PA0OTHI

1. IMomyuure y nmpenogaBaTeliss COOPHUK MPAKTHIECKUX PaboT, 000pyI0BaHUE U PEAKTUBHI.

2. O3HaKOMbBTECH C C 33JJaHUEM U TIOPSAIKOM BBITOJIHEHUS pabOThI

3. IloaroroBsTe pabouee MECTO AJISl BBIIOTHEHUS PaOOTHI

3. KpaTkue TeopeTuyecKue cBeJIeHUA

Yeneeooamu (caxapunamu) Ha3bIBAIOT OPraHUYECKHE COSAMHEHUS, UMEIOIINE CXOIHOE CTPOCHUE
U CBOMCTBA, COCTAB KOTOPHIX MOKET ObITh BhIpaxkeH popmynoit Co(H20)m (1, m = 3).

YrieBoabl — OPraHNYeCKHe BEIIECTBA, MOJIEKYJIbl KOTOPHIX COCTOSIT U3 aTOMOB yIJIepoOa, BOJO-
poJlla M KUCJIOpOJa, MPUYEM BOAOPOJ U KHCIOPOJA HAaXOIATCS B HUX, KaK MPABUIIO, B TAKOM K€ COOTHO-
IICHUH, KaK U B MOJIeKyJie BojbI (2:1).

Peakuum riiwoko3pl KAk MHOTOaTOMHOIO CIIMPTA

['moko3a MaeT KayeCTBEHHYIO PEAKIMI0 MHOTOATOMHBIX CHUPTOB (BCIIOMHUTE TJIMIIEPUH) - CO
cBexenonydeHHbIM Tuipokcuiom menu (1), obpazys sipko-cunuii pactBop coenqunenus meau (II).

Peakium riwko3bl Kak ajbAernjaa

1. Oxkucjienue anabJeruHoi rpynnsl. [710Kk03a Kak ajabAeruj CliocoOOHA OKUCIATHCS B COOTBET-
CTBYIOINYIO (TJTFOKOHOBYIO) KHCIIOTY H JIJaBaTh KAYECTBCHHBIE PEAKIIHH aJIbICTHIOB:

Peakuus «cepeOpsHOTO 3epKana:

;0

//’”O ! . 7
CH,0H—(CHOH),—C_  + Ag,0 — (TliBOIi-—(CI-IUH)rC\oH F2hgs
2 e

I'IIOKOHOBAA KMCJI0Ta

Peaxnus CO  CBEXEIOIYyYEeH-

HbIM Cu(OH); npu HarpeBaHuu:

A : /0 ;
CHQOH#(CHOH)ﬁC\H + 2Cu(0H), — CH:OH—(CHOHJ;C\OH + Cu,0v + Hy0

2. Kpaxman. XapakTepHO# peakimen kpaxmana sSBIsieTCsl ero B3auMoJieicTBre ¢ HoaoM. Ecnu
OXJIAKJIEHHOMY KpaxMaJlbHOMY KJIeHcTepy 100aBUTh pacTBOp HO/a, TO MOSBISETCS CHHEE OKpaIllBaHHE.
[Ipn HarpeBaHuM Kielcrepa OHO HMCU€3aeT, a MPU OXJIAXKIECHUU MOSIBISIETCS BHOBb. DTHM CBONCTBOM
MOJIB3YIOTCA MPHU ONPEACIICHUH KpaxMaa B MUIIEBbIX NpoaykTax. Tak, HampuMep, €Ciii Karuiko oja mno-
MECTHUTh Ha cpe3 KapTodess UK JOMTUK Oestoro xjaeda, To MOSIBISIETCS CHHEE OKpaIIMBaHHE.

4. 3ananue

1. O3HakoMbTeECh ¢ O0OPYIOBAaHUEM U pEaKTUBAMU

2. IIpoBenuTe ONBITH U HAOTIOACHUS 3aHECUTE B TAOIUILY

3. CnemaliTe BLIBOIBI
5. llopsinok BbINOJHEHHS PadOTHI
L. /leiicmeue ammuaunozo pacmeopa oKkcuoa cepeopa Ha 2nioKo3y

", 1. B npoOupky npueite 1-2 M1 pacTBOpa IIItOKO3bI.
l‘ 2. Jlo6aBwTe 1-2 M1 aMMHAYHOTO pacTBOpa OKCHAA cepedpa
e 3. HarpeiiTe npoOupKky Ha Kumsiel BosHON OaHe.

4 11. /leiicmeue cuopoxcuoa meou (I1) na znokozy
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1. B npo6upky npuneiite 0,5 M pacTBopa TiItOKO3bI

2. JloGaBbTe HECKOJIBLKO Kallelh pacTBOPa MEIHOTO Kyropoca.

3. Ilpuneitte 1 mu menoyun

4. JloyeiTe emie HEMHOTO TJIFOKO3bI M B30OJITAUTE

5. HarpeiiTe Ha miuamMeHH TOpeNKd MPOOUPKY, YKPENHUB €€ HAKJIOHHO TakK, YTOObI HarpeBaiach
TOJIBKO BEPXHsISl 4aCcTh pacTBopa (puc.).

6. IIpekparnure HarpeBaHue, Kak TOJbKO HAYHETCS U3MEHEHUE 1BETA.

II1. Toxa3areJbCTBO HAJIMYHMSA IMAPOKCUIBHBIX FPYIII B caxapo3e

1. Hamnetite B mpobupky 1M pacTBopa caxapo3bl

2. Jlo6aBbTe HECKOJIBKO Kamelb pacTBopa cyiabgparta meau (1)

3. HouetiTe 1M1 pacTBOpa IIETIOYH U XOPOIIO B30OATATE

1V. /leiicmeue itooa na kpaxman

1. Hamnetite B mpoOupky 2-3 MJ1 OXJIaKICHHOTO KJIecTepa

2. JloGaBbTe HECKOJILKO Kallelh CIIMPTOBOIO PacTBOpa oja.

3. Harpeiite cmech B mpobupke. Kakne n3menenus HaomogaroTes?

4. OxjanuTe B CTaKaHE C XOJOIHOM BOJOM

5. Ilocne oxnaxaeHus OIsITh HarpenTe

6. Conep:xkanue oTyeTra

1. Tema

2. Lens

3. Omnmcanue xoaa paboThI

4. BpINOJIHEHUE SKCIIEPUMEHTA

5. Odopmaenue paboTs

6. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

7. BuIBOJEL.

7. KOHTpOJIbLHBIE BOIIPOCHI

1. C noMoOuIpl0 Kakux peakiuil MOXKHO J10Ka3aTh HAJIUYUE B TJIOKO3€ AJIbJIECTUIHON U THIPOK-
CWJIBHBIX Ipynn?

2. IloueMy caxapo3sa He JaeT PeaKIuio «cepeOpsHOro 3epKanay?

3. C nmomolIpI0 KaKoro peareHTa MOXHO pa3IMuUTh BOJIHBIE PACTBOPHI IIIFOKO3bI U caxaposbl? K

4. Kakue uzMeHeHus: HabIOJAIOTCS MpU JO0OABICHUH Ho/la K Kpaxmany?

5. IloueMy NMpoUCXOIUT U3MEHEHHE 1IBETA CMECH 0/1a C KpaxMaJIoM MpU HarpeBaHUU?

Ogopmnenue pabomol

Haspanwue onbita | X0 paboTh VYpaHenus peakuuii | HabmogeHus BriBoab!
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IIpakTuyeckas padora Ne3
Tema: I'eneTH4eckas CBA3b MEKAY KJIACCAMHU OPraHHYECKUX COeIMHEHU

Heanb: HayduTscs OCyIIECTBIATE C MOMOIIBIO YPABHEHUM peakLUUi XMMHUYECKUE B3aUMOIIPEBpa-
LIEHUSI MEXKIY KJlacCaMHM OPraHUYEeCKUX COEIMHEHUN

2. [ToaroroBka K BbINOJHEHHIO PA0OTHI

1. Tlomyuure y mpernonaBaTesisi COOpHUK IPAKTUIECKUX paboT.

2. O3HaKOMBTECH C 33/IaHUSAMH U HOPSAKOM BBIIIOJHEHUS PaOOTHI

3. TloaroroBbTe TETpaay K 3alIUCU

3. KpaTrkue TeopeTHyecKue CBeJIeHUA

MarepuanbHblii MUpP, B KOTOPOM MBI )KMBEM M KPOXOTHOW YaCTHMYKOM KOTOPOI'O MBI SIBIISIEMCH,
€IUH U B TO e BpeMsi OECKOHEUHO pa3HooOpa3eH. ENMHCTBO M MHOrooOpasue XMMHYECKUX BEIIECTB
3TOro Mupa Hauboisiee SIPKO IPOSBISAETCS B 2eHEemu4ecKol C653u BEIECTB, KOTOpas OTpPakaeTcs B Tak
Ha3bIBAEMBIX ceHemuueckux psoax. Beinenum HanOosee XapakTepHble IPU3HAKU TaKUX PSIJIOB:

1. Bce BemecTBa 3TOro psaa JOJDKHBI OBITH OOpa30BaHbl OJHUM XHUMHUYECKHUM JIIEMEHTOM.
Hanpumep, psij, 3arucaHHbli ¢ TOMOLIBIO CIEAYIOIIUX (GopMyII:

Bro 2 HBr = NaBr - NaNO3
HEeJIb3sl CYMTATh M'€HETUYECKUM, TaK KaK B IOCJIEJAHEM 3BEHE 3JEMEHT OpOM OTCYTCTBYET, XOTS peakius
i nepexonaa oT NaBr k NaNO3 nierko ocyuiectBuma:
NaBr + AgNO3 = AgBr|.. + NaNO3

DTOT psig MOT OBl CUMTATHCS TEHETHUECKUM DPSJIOM 3JeMEHTa Opoma, eciu Obl ero 3aBepIIMIH,
HaIpuMep, Tak:

Br, 2 HBr - NaBr 2> AgBr

2. BemectBa, 00pa3oBaHHbIE OJIHUM U TEM K€ IEMEHTOM, JTOJKHBI IPUHAJIEKATh K Pa3InYHbIM
KJ1accaM, TO €CTh OTPa)XxaTh pa3Hble POPMBI €r0 CYIIECTBOBAHUSI.

3. BemectBa, 0o0pa3yromuye reHeTUHYeCKUi psiJi OJTHOTO 3JIEMEHTa, JOJKHBI ObITh CBS3aHbI B3au-
MornpeBpaieHusaMu. [1o 3Tomy npu3HaKy MOKHO pa3jinyaTh nOJIHblE U HENnoible TEHETUUECKUE PSIIbI.

Hanpumep, npuBeeHHBbIN BbIlIe TeHETHUECKUH psa Opoma OyAeT HeNmOJAHbIM, HE3aBEPILICHHBIM.
A BOT CIJIETYIOIIHM PSIA;

Br, & HBr = NaBr 2 AgBr = Bn
YK€ MOKHO paccMaTpuBaTh KaK MOJIHbIN: OH HAUMHAJICS MPOCTHIM BEIIECTBOM OPOMOM U MM € 3aKOH-
YHJICS.

O06001mas ckazaHHOE BBIIIE, MOXKHO JIaTh CIIEAYIOIIEE ONpeieNieHne TeHETHYECKOTO psijia:

2EHEeMUYeCKUM HA3bIBAIOM A0 6euecms - npeocmasumeinei pasublx Kiacco, AGIAIWUXCA CO-
OUHEHUAMU 0OHO20 XUMUUECKO20 INeMEHMA, CEA3AHHBIX 63AUMONPESPAWEHUIMU U OMPAACATOUUX 00Uy~
HOCMb NPOUCXOHNCOEHUS IMUX BEUECm8 UL UX 2EHE3UC.

I'enemuueckas cea3p - IoOHATHE O0Jee 0OIIee, YEM T€HETUYECKUI Psijl, KOTOPBIN SBIISETCS MyCTh
U SIPKUM, HO YaCTHBIM IPOSIBJICHUEM 3TOM CBS3M, KOTOpas pealn3yeTcs NMpHU JI0ObIX B3aUMHBIX IpeBpa-
IIEHUSIX BEIIECTB.

B opranunueckoil XuMum cienyeTr pasnuyarh Oosiee oOliee MOHATHE - «eHeThdeckas cBs3b» U
0ojiee 4acTHOE TOHATHE - «T€HEeTUYeCKuil psa». Ecinu oCHOBY reHeTH4ecKoro psijia B HEOPraHUYecKOu
XMMHUU COCTABJISIIOT BEIIECTBA, 0OPa30BaHHBIE OJHUM XMMHYECKHM 3JIEMEHTOM, TO OCHOBY T'€HETHUYECKO-
ro psfa B OpraHMYECKON XMMHH (XUMHUH YIJIEPOJHBIX COEAMHEHUIN) COCTaBJISIOT BELIECTBA C OJIMHAKO-
BBIM UYHCJIOM aTOMOB YIJIEpoJia B MOJIEKyle. PaccMOTpuUM reHeTH4ecKuil psiJi OpraHnYeCKUX BEIECTB, B
KOTOPBIN BKIFOYMUM HAUOOJIBIIEE YHCIIO KJIACCOB COCTUHECHHUI:
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KapboHOBLIE OJIHOOCHOBHbIE KHCJIOTA (yKcycHasn)
KHCJIOTHI KapbOHOBLIE KHCI0TA

KHCJIOTHI

Kaxxmoii mudpe Ham CTPETKOH COOTBETCTBYET OIPENEICHHOE ypaBHEHHE peakuuu (ypaBHEHUE

oOpaTHO# peakiuu 0003HauYeHO IUGPOH CO ITPUXOM):

. C,H, + Cl, —> C,H.Cl + HCI 10, C,H, S0, ¢ H, f H,
'A(',lll("‘! H.,O o >(ill'()ll~ll('l 2. C,H.OH Hi'?,“\“'("ll('L H.,0
3. C,H.OH + [0] — CH,CHO + H,0 3. CI.CHO 4+ H, S “_(‘-!H.\ml

. CH,CHO + Ag,0 ——> CH,COOH + 2Ag! . O H, + H, L, g
5. CyHy T2 C,H, + H, 6'. C,H.OH ————— C,H, + H,0
6. C,H, + Hy0 = 5 C,H,OH 7 CH, + gH, DL ¢\ g

C,H, e——""> C,H, + 2H, 9'. C,H, + HCl — C,H,C]
8.C,H, + H,0 ——————> CH,CHO 10". C,H, + H, 2———— C,H,
9. C,H.Cl ——> C,H, + HCI 11. CH,COOH + Cl, "> CH,Cl—COOH

4. 3aganmne

1. BHuMmaTenpHO NMpoYMTANTE YCIOBUS 3aJaHUI

2. BemmonnauTe 3anaHus

3. OTBeTHI 3aMUIINTE B TETPA/Ib

5. Ilopsinok BbINOJHEHHS PadOTHI

3ananue. 3anuIInTe YPaBHEHUS PEAKINM, HIUTIOCTPUPYIOIIMX CIIEIYIOIINE TPEBPALLICHUS

Bapmuanr 1

CHs - CHsOH - CH3;COH -> CH3COOH -> CH3COONa
Bapmuanr 2
CH3-CH2-OH - CH;3-CH2- COH - CH3 COOH - (CH3COO):Ca - CH3COOH
Bapuanr 3

C,HsOH - CH; COH - CH3COOH - CH3COONa - CH3;COOH

Bapuanr 3
C6H14é C3Hg -> C3H6 -> C3H4

6. Conep:xkanue oTueTra
1. Tema
2. lens
3. BbINOAHUTH 33/1aHUS B TETPATU
4. OTBEeTUTH HA KOHTPOJIBHBIE BOITPOCHI
7. KoHTpOJIbHBIE BONIPOCHI
1. Uto Takoe reHeTu4ecKuid psaa’?
2. Uewm oTnuyaeTcsi HOHITHE T€HETUYECKas CBSA3b OT MOHATHS T€HETUYECKUN psia?
3. B yem paznuure MeXay MOJHBIM U HEMOJHBIM T€HETHYECKUM PSIAOM?
4. Onpenenute, OTHOCATCS JIU IPEBPAILICHUS B BAllIUX BapHaHTaX K TEHETUYECKUM CBSI3SIM.
5. OnpenenuTte, K KAKUM T€HETUYECKUM PsAJIaM OTHOCSTCSI TPEBPAILICHUS B BalllMX BapUaHTAaX.
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JlaGoparopHasi padora Ne§
Tema: PacnosHaBaHMe IJIaCTMAacCC U BOJIOKOH

Hesab: HayunThcst 3KCrIepUMEHTAIBHO PACIO3HABATh IJIACTMACCHI M BOJIOKHA.

OOopynoBanue: MpoOHPKOAEpKaTEeNb, NPOOUPKH, INTATHB, TUTENbHBIC HIMILBI, (apdopoBas
YallKa, CTeKISIHHbIE TAJIOYKH, CIIUPTOBKA.

PeakTuBBI: alleTOH, cepHAas KUCIIOTA, LIEI0Yb.

IlnacTMacebl: TOIMATUIEH, MOJIMBUHUIXJIOPU (KOXK3aMEHUTENb), MOJIMCTUPON (pydKa, pacuec-
Ka, IMHEHKa, MEHOIUIACT), TOJIMMETHIMETaKpuiar (Opr. cTeKio), (heHomaact (PO3eTKH)

BosoxHa: mepceTh, XJ10n4aTo0yMaXkHasi TKaHb, HIEJK, KallpoH, alleTaTHOE BOJIOKHO, JIaBCaH.

2. IloaroroBKa K BBINOJHEHHIO PA00OTHI

1. IMonyuure y npenojaBaresst COOPHUK MPaKTHUECKUX paboT, 000PyL10BaHUE U PEAKTUBBIL.

2. O3HaKOMBTECH C C 3aJJaHHEM U TTOPSIKOM BBHITIOJTHEHUS pabOTHI

3. IloaroroBsTe pabouee MECTO JJIsl BHIIOJTHEHHUS PAOOTHI

3. KpaTkue TeopeTuyecKue cBeJIeHUA

IInacTtmaccnl - 3T0 MaTepuaibl, U3rOTaBIMBAEMbIE Ha OCHOBE IOJIMMEPOB, CIIOCOOHBIE MPUOOpe-
TaTh NIPU HarpeBaHUHU 33JaHHYIO (POPMY U COXPAHATH €€ IOCIIE OXJIAXKACHUS.

[Tomumepsl nerkue, obnanaroT OOJIBIION MEXaHWYECKOM IPOYHOCTHIO, BBICOKOW XHMHUYECKOM
CTOMKOCTBIO, MIMEIOT XOPOIIHNE TEIIOU30JISILIMOHHbIE U 3JIEKTPOU30JISILIMOHHbIE cBoWcTBA. OHU MTPOU3BO-
ISTCSA U3 AOCTYIHOTO CHIPBS (IPOIYKTOB ra3o- U HEPTEXUMHUYECKOTO, YIJIe- U JIECOXUMHUYECKOTO MPOU3-
BOJICTB) U JIETKO IepepabaThiBalOTCS B pa3HooOpasHble m3fenus. [loaTomy Takue miaactMacchl Kak,
HarpuMep, MOJUATUICH, NOJMBHHUIXJIOPHI, HOIUCTUPOI, (heHoIpopMaIbAerHIHbIe, IIMPOKO MpHUMe-
HSIOTCS B Pa3IMYHBIX OTPACIISIX MPOMBIIIICHHOCTH, CEIbCKOTO X03sICTBA, B MEAULIMHE, KYJIBTYpE, OBITY.

BosiokHa - 3T0 BeIpaOaThIBa€Mble U3 MPUPOIHBIX WIM CHHTETUYECKHUX MOJUMEPOB JJIMHHbIE THO-
KM€ HUTH, U3 KOTOPBIX W3rOTaBIMBAETCS MpsbKa U Ipyrue TeKCTUIIbHbIE u3aenus. BonokHa noapasaens-
I0TCS Ha IPUPOJIHBIE U XUMUYECKUE.

IIpupoonvie unu namypanvhvie 6010KHA - 3TO MaTEpUANbl PACTUTEIBHOIO WM KUBOTHOI'O IIPOMC-
X0k aeHus. K HUM OTHOCSITCSI XOpOILIO U3BECTHBIE BaM XJIOIOK, JIEH, IEPCTh, LIEIK.

Xumuueckue 6010KHA TIONYyYAIOT MyTEM XUMHUYECKOH MepepabOoTKU MPUPOIHBIX MM CHHTETHYE-
CKUX MOJIUMEPOB. M3 MpUpOIHBIX MOIMMEPOB, NMPEX/IE BCErO LEIII0I03bl, U3rOTABIMBAIOT UCKYCCTBEH-
HbIE BOJIOKHA, HallpUMEp BHCKO3HOE, aleratHoe. J[pyras IIMpOKO pacnHpOCTpaHEHHas Ipymna XuMude-
CKHX BOJIOKOH CHHTETHYECKHE BOJIOKHA, KOTOpbIE BbIpaOaThIBAIOT U3 CHUHTETHYECKHX MoiuMepoB. M3
CUHTETHUYECKUX BOJIOKOH BaM, KOHEUHO, U3BECTHBI KAlIPOH, HEWJIOH, JIaBCaH.

[Ipexxae yeM NpUCTYNUTH K BBITOJHEHUIO IPAKTHUUECKON paboThl, 03HAKOMBTECH CO CBOWCTBaMU
macTMacc ¥ BoJokoH (Tabmn. 6 u 7, c. 38-43). [locne aToro momyuute 3afaHue OT MPENoJaBaTeNs.

4. 3aganue

1. O3HaKoMbTeECh C 00OPYIOBAHUEM U PEAKTHBAMU

2. TlpoBenuTe OMBITHI M HAOJIOICHUSI 3aHECUTE B TAOJIUILY

3. CpemaiiTe BEIBOJBI

5. lHopsinok BbINOJTHEHHs PA0OTHI

B nakere HaxonsaTcst 0Opasiibl M1acTMacc M BOJIOKOH o]l HoMepamu. Omnpenenure, Kakas IacT-
Macca M Kakoe BOJIOKHO HaXOJUTCS B MaKeTe.

Pacnosnasanue nracmmacc

1. OnumuTe BHENTHUE TIPU3HAKK 00pasiia.

2. Uccnenyiite OTHOLIEHHE K HArPEBAHUIO U TOPEHUIO

3. UcnblTaiiTe 1eiCTBUE HA HUX PACTBOPUTEIEH.

Pacnosnasanue 6onokon

4. IlpoBectu cxuranue oopasua. [Ipocnenure, ¢ kakoil CKOPOCTHIO IPOUCXOAUT TOPEHUE, HCCIIe-
AyiTe 3amax MpoayKTa pa3jokKeHHus, CBOMCTBAa OCTAaTKa, KOTOPBIA 00pa3yeTcs mocje CropaHusl.

5. IIpoBeppTe AelicTBUE HA BOJIOKHA KUCIIOT, HIEJI0YEN U pACTBOPUTEIICH.

Hcnonv3ya pesynromamosl uccie006anus, yKaxcume me 6010KHA, KOMOPble UCNONbIYIOMCA 6
RUULEE0I NPOMBIULTIEHHOCHIU.

66



6. Coneprxkanue oTyera

1. Tema

2. Lens

3. Omnumcanue xoaa paboThI

4. BbINoJHEHUE YKCIEPUMEHTA

5. Odopmienue paboThI

6. OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI

7. BBIBOJBI.

7. KOHTpOJIbHBIE BONIPOCHI

3adanus ona camocmosmenbHbIX 8b180008.

1. Kak MOXHO OTIMYHUTH TOPEHHE IJIACTMACC IO XapaKTepy HarpeBaHUs U TOPEHUS?
2. KakoBo OTHOIIIEHHE TJIACTMACC K PACTBOPUTEIISAM?

3. Ilo xakuM CBOICTBaM OCTAaTKOB Ompeenuin BoiokHa? KakoBO OTHOIIEHHE BOJIOKOH K KHCIIO-
TaM I1eJI04YaM U PacTBOPUTEISIM?

Ogopmnenue pabomol
Pacnosnasanue niacmmacc
Ha3Banwe | popmyna | BHemHUH Bua | OTHOIIEHUE K HATPEBAHUIO, TOPEHUIO Ne
oOpasiia
1
2
3
4
5
Pacnosnasanue 6onoxkon
Ha3BaHue | (opmyna C)KUTaHUE neiicTBre neiicTBre Ne
H>SO4 NaOH (10%) oOpa3ua

N DW=
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IpakTnyeckas padora Ned
Haxo:kaneHue 0THOCUTEJIbHON MOJIEKYJISIPHON MaCChI

Heab: 3akpenuTh YMEHUSI HAXO0XKJIECHUSI OTHOCUTEILHON MOJIEKYJISIPHOM MACChl, OIIpEeACICHUS
MacCOBOM J0JIM XMMUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE PEIICHUEM 3a/1a4

2. [ToaroroBka K BbINOJHEHHIO PA0OTHI

1. IMonyuure y mpenogaBaTesss HHCTPYKIUIO K TIPAaKTHYECKOH paboTe.

2. O3HaKOMBTECH C 3aJJaHUSMHU U MTOPSAKOM BBIMIOJTHEHHUS PAOOTHI

3. IloaroroBbTe TETPaaU K 3alUCH

3.Kparkue Teopernyeckue cBeIeHUs

Omnuocumenvnas amomuas macca (A,) XMuMHUYECKOr0 3JIEMEHTA - 3TO BeJIMYMHA, TOKA3bI-
BAKOIIAsl OTHOLIEHHE CPeJAHe MAaCChl ATOMA NMPUPOAHOIN U30TONMHOM cMecH 3j1eMenTa K 1/12 Maccwl
aToma yrJepoaa 2C.

OtHOocUTENbHAsA aTOMHAsl Macca - OJHa M3 OCHOBHBIX XapaKTEPUCTUK XHMHYECKOI'O 3JIEMEHTA

(puc. 1).

Puc. 1. Kaxxaplit XUMUYECKUH 2JIEMEHT UMEET CBOIO OTHOCUTEIBHYIO aTOMHYIO Maccy
OTHOCHUTENbHAA aTOMHas Macca caMOoro JISTKOI0 XMMHYECKOTO dJIEMEHTa BOJOpOaa paBHA 1. Ilo-
9TOMY OTHOCHUTCJIIbHBIC aTOMHBIC MACChbl APYTUX 3JICMCHTOB MOKHO CpaBHUBATLH C OTHOCHUTEIBHOM aTOM-
HOM Maccoit Bojopoja (puc. 2)

@m‘g .
W |\ D) >

Puc. 1.2. Atom yrieposa B 12 pa3 Tskenee aroMa Bogopoja 'H

Ommnocumenvnan monekyaapuas macca (M,) paBHa CyMMe OTHOCHTEJbHBIX aTOMHBIX
Macc Bcex aTOMOB, 00pa3ylolLIUX MOJIeKYJy BellecTBa.
J1J11 5TOrO HYKHO CIIO)KUTH MaccChl BCEX aTOMOB B 3TOH MOJIEKYJIE.
Mr = Ari(x.3) + 4 Ar(H) = 12+4 =16
[Tpumep 1. B monekyne Bonst H2O: 2 atoma Bonopona u 1 atom kuciaopona. AToMHasi Macca BO-
nopona = 1, a kucinopoaa — 16. [losTomy mosekynsipHas macca Boabl paBHa 1 + 1 + 16 = 18 aroMHbIX
€IMHUI] MacCChl, a MOJISIpHAast Macca BOJbl = 18 r/MouIb.
Mr (H20) =2-Ar(H) + Ar(O) =2-+1 + 16=18
MaccoBy1o 10J110 3JIeMeHTa B COCIMHECHMH BBIYHC/ISIIOT KaK OTHOLIEHHME MacChl 3JIeMEHTa,
BXO/IMILIIET0 B COCTAB JAHHOI0 COeIMHEHMs, K Macce BCero coeJMHEeHNs:
m(7-1a)
o= . 100%;
m (B-Ba)
3Hasi MOJIEKYJISIPHYIO (DOPMYITy COETMHEHUS, MacCcy 3JIeMEHTa, BXOJSIIEro B €ro COCTaB, BhIUUC-
JAIOT KaK POU3BEACHUE MOJIIPHOM MacChl 2JIEMEHTA HA YACIIO aTOMOB ATOIO JIEMEHTA B COEJUHEHHH.
B sTOM ciyyae MaccoByro J0MIO AJIEMEHTA B COSAMHEHMM PAaCCUUTHIBAIOT KaK OTHOLIEHHE 3TOM
BEJIMYMHBI K MOJIIPHOM Macce BCETO COEIMHEHNUS:
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Ar(am-Ta) n
Mr(B-Ba)
rie Ar — OTHOCUTENIbHAs aTOMHAsl Macca, N — YUCJIO aTOMOB B MOJIEKYJIE,

Mr — oTHOCHTENBHAS MOJIEKYJIIpHas Macca (YMCIeHHO paBHa M — MOJIsIpHOI Macce)
Crnoco0bl pelienus 3aga4

3amaua: Paccunraiite MaccoByro 1010 2JIeMeHTOB B okcuje cepol (VI) SOs.

w(>-Ta) = - 100%,

Jano: o (>-1a) = Ar(an-1a) n - 100%, Pemienue:
SO3 Mr(s-5a) Mr (SO3) =32+ 163 =80
® (S)=32:80=0,4=40%
o (S) -? ® (0)=16+3:80=0,6=60%
o (0)-? nposepka: 40% + 60% = 100%
Otsert: 40%; 60%.
4. 3aganue

1. BHMMAaTENbHO NPOYUTANTE YCIOBHUS 3a]1a4

2. Pemmre 3agaun

3. Pemenue 3anumuTe B TE€Tpaib

5. llopsiaok BHINOJHEHHUS PadOThI

Pemmre 3amaun.

1. BeruucnuThk oTHOCUTENBHBIE MOJIEKYIsIpHBIE Macchl BeniecTB: C3Hg, CuzS, NH3z, MgO

2. Paccuurtath MaccoByro 1010 Kaxka0ro anementa CuxS u MgO

3. CKoJIbKO MOJIeH Kuciiopoaa conepxkutces B 128r kucinopoaa?

6. Conep:xkanue oTyeTra

6. Tema

7. Lenb

8. Pemrenue 3agau

9. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

7. KOHTpOJIbHBIE BONIPOCHI

1.OxapakTepu3yiTe MOHATHUS «OTHOCUTENIbHAS aTOMHAsi Macca XUMHUYECKOTO JJIEMEHTa», «OTHO-
CUTENbHAsl MOJIEKYJIIpHAsl Macca BellecTBay. Kak pacCUuThIBAalOT 3TH XapaKTEPUCTUKU?

2. Uem otnMyaeTcsi OTHOCHTENIbHASI MOJIEKYJISipHAsl Macca BeIlecTBa OT MOJIsipHOM Macchl? Haiinu-
T€ MOJISIPHYIO MaccCy a30THOM KUCIIOTHI, THAPOKCHIA HATPUS, CYyb(aTa aTrlOMUHUS.

3. He npoBoas pacuer, ykaxkurte, B KakoMm u3 okcuaoB: Fe O3 u Fez04 comeprxanue xkenesa BBIIIE.
OTBeT NoATBEPAUTE pacyeTamH.
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IpakTnyeckas padora NeS
JAucnepcHbie CHCTEMBI

Heab: M3yunts qucnepcHble CUCTEMBI, MX KJIACCU(PUKALIUIO

2. [oaroToBKA K BBHINOJHEHUIO PAGOTHI

1. [Tonyuure y mpenogaBaTelis MHCTPYKLHUIO K IPAaKTUYECKOM padoTe.

2. O3HaKOMBTECH C 3aJJaHUSIMU U TIOPSAIKOM BBITIOJIHEHHS pabOThI

3.IloaAroToBbTE TETPAH K 3AMUCH

3. Kparkue TeopeTnueckne cBeJeHHs

JAucnepcHble CHCTEMBbI

UwucTeie BEUECTBA B IPUPOJIC BCTPEUAIOTCS OYCHD PeKO. KpHcTaibl YiCTHIX BEMIECTB — caxapa
WM TIOBapEHHOI COJIM, HAlpUMeEp, MOXKHO MOJIYyYUTh PA3HOTO pa3Mepa — KpymnHble 1 Mesikue. KakoB Obl
HU OBUT pa3Mep KPHUCTAUIOB, BCE OHM UMEIOT OJMHAKOBYIO /ISl IAHHOTO BEIIECTBO BHYTPEHHIOK CTPYK-
TYpPY — MOJIEKYJISIPHYIO HJIM HOHHYIO KPUCTAJUTMUECKYIO PELIETKY.

B npupone vamie Bcero BCTpeyaroTCsi CMECH pa3InYHbIX BenlecTB. CMeCH pa3HbIX BEUIECTB B pas-
JUYHBIX arperaTHhIX COCTOSIHHUSIX MOTYT OOpa3oBbIBaTh I'€TEPOTEHHBIE M FOMOTECHHBIE CUCTEMBbI. Takue
CUCTEMBI MBI OYJIeM Ha3bIBATh JTUCTICPCHBIMH.

JlucnepcHoii Ha3bIBaeTCS CUCTEMA, COCTOAIIAS U3 ABYX HIIM OOJiee BEeIIEeCTB, IPUYEM OJHO U3 HUX
B BUJIC OY€Hb MAJICHBKHUX YaCTUIl PABHOMEPHO pacHpeeNieHO B 00beMe IpYyroro.

BemecTBo pacnianaercsi Ha HOHbBI, MOJIEKYJIbI, ATOMbBI, 3HAYUT «IPOOUTCS» HA MEJbYaillIne YacTH-
IIBI.

Bewecmeo, komopoe npucymcmeayem 6 meHvuieM Koauvecmeae, OUCnepeupyem u pacnpeoeieHo 8
o0bveme dpyz020, Hazvieaiom oucnepcholl gazoti. OHa MOKET COCTOSTH U3 HECKOJIBKUX BEIIECTB.

Bewecmeo, npucymemsyrowee 6 6orvuem xoruvecmae, 8 obveme Komopoz2o pacnpeoenena ouc-
nepcHas gasa, Haswvleam OUCNEepcHol cpedou. Mex Ty Hel 1 YacTUIIaMH TUCTIEPCHOM (a3bl CYIeCTBYET
MOBEPXHOCTH pa3zesia, IOATOMY JTUCIEPCHBIE CUCTEMBI Ha3bIBAIOTCS T€TEPOTreHHBIMU (HEOJTHOPOIHBIMH).

W nucriepcHyro cpeny, ¥ AUCIEPCHYIO a3y MOTYT IPEACTaBIIATh BEIIECTBA, HAXOISIIUECS B pa3-
JUYHBIX arperaTHhIX COCTOSIHUSAX — TBEPJIOM, KUAKOM U ra3000pa3HOM.

B 3aBuCMMOCTH OT cou€TaHMsI arperaTHOr0 COCTOSIHHS JUCIEPCHOU Cpeabl U JUCTIEPCHOM (asbl

MO>KHO BBIACIUTDH 9 BHUJ0OB TaKUX CHUCTCM.

Tabmuma

Buapbl AUCIIEPCHBIX CUCTEM

HucrniepcHble CUCTEMBI

Bun nucnepchHoil cu-

IIpuMepsl JuCnEpCHBIX CUCTEM

cTeMbl, ee 00o03Haue-
HHE.
Hucnepcu Hucnepcu
oHHas (aza | oHHas cpena
TBepnoe I'as (1) Anspo3oinsb (1/1) I1b11B, TBIM, XJIOIIBSI CHETa
TEJo
Kunkocts (k) Cycrien3uu (1/) I'muna, 3yOHas nacra, ryOHas momMaja.
Komnounneie pactBo- | PacTBop simunoro Oenka, rasMa KpoBH, CIIUPTOBAST
pHl (T/%) BBITSDKKA XJI0poduiia, KpeMHHEBasi KHCIOTA.
HctnHHble  pacTBOphI | PacTBOpHI cosell, mienouen, caxapa.
(T/%)
Teepznoe teno (1) | TBepasle  pactBopsl | CrtaBbl, MUHEPAbI, IBETHBIE CTEKJIA.
(T/T)
Kunkocts I'az () Adpo3011b (K/T) TymaHn, ob5aka, MOPOCAIIHNA JOXAb, CTPYS U3 a3po-
30JIbHOTO OAJJIOHYHKA.
Kuaxocts(k) Omynbeus (5k/%K) Momnoko, Macio, MailoHe3, KpeM, Ma3u, IMYJIbCUOH-
HbIE KPACKH.
HcrnHHBIE pacTBOPHI Husmue crimpTel +BoJA, alleTOH + BoAa.
(x/%)
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Teepznoe teno (1) | TBepmas amynbcus | JKeMuyr, onai.
(x/T)
la3 Ta3 (1) JlucriepcHOM CHUCTEMBI
He o0pasyeTcs
Kunkocts (k) [lena (1/%) [lena ra3upoBaHHOM BOABI, MbUIbHAS TI€HA, B3OUTHIC
CJIUBKH, B3OUTHIN KpeM, IaCTUIIA.
Tepnoe Teno (1) | TBepaas neHa (/1) ITeHomiacT, meHOOETOH, IEHOCTEKIIO, TTIeM3a, JIaBa.

Kaaccudukanus 1ucnepcHbIX CHCTEM

[To BenMuMHE YacTUIl BEIIECTB, COCTABIISIIOIINX JTUCHIEPCHYIO a3y, NUCIIEPCHbIE CUCTEMBI JIETIT-
csl Ha rpy0oaucnepcHble (B3Becu) ¢ pa3MepamMu yactull 6ojiee 100 HM ¥ TOHKOAUCTIEPCHBbIE (KOJLIO-
H/IHbIE€ PACTBOPHI WIH KOJUIOWIHBbIE cucTeMbl) ¢ padmepamu yactull ot 100 1o 1 um. Ecim xe Bemnie-
CTBO Pa3ApoO0JICHO 10 MOJIEKYJ HJIU HOHOB pa3MepoM MeHee 1 HM, 00pa3zyeTcs rOMOreHHasi CHCTeMa
— pactBop. OHa 0JTHOPO/IHA, TOBEPXHOCTH pa3jiea MeX /1y YaCTULIAMHU U CPEIOH HeT.

JlucriepcHbIe CUCTEMBI M PACTBOPHI OYCHb BaXKHBI B TIOBCEIHEBHOM XU3HU U B npupoje. Cyaure
camu: 6€3 HUJIbCKOTO HJIa HE cocTosu1ach Obl Benukas nuuBuian3anus JpesHero Erumnra; 6e3 Boabl, BO31y-
Xa, TOPHBIX TIOPOJ] © MUHEPAJIOB BOOOIIE ObI HE CYIIECTBOBAJIA )KUBAs TUTAHETa — HAII OOIIHIA JOM — 3eM-
7151; 6€3 KJIETOK He ObUIO ObI JKUBBIX OPTaHU3MOB H T.]1.

I'pyGoancnepcHbie CHCTEMBI

B3Becu

B3gecu — amo oucnepchvie cucmemol, 8 KOmopuwix pazmep wacmuywl gazot 601ee 100 nm. 310
HEMpPO3pavyHbIE CHCTEMBbI, OTAENbHbIE YACTHUIIBI KOTOPBIX MOKHO 3aMETHTh HEBOOPYKEHHBIM TJIa30M.
HucnepcHas ¢a3a u quUCTIiepCHas cpefia JISTKO Pa3IelIIoTCsl OTCTauBaHUeM, QUIbTpOBaHUEM. Takue cu-
CTEMBbI pa3JIesaIoTCs Ha:

1. DOmyascum (1 cpena, U ¢aza — HEPACTBOPUMEBIE IPYT B APYTe KUIKOCTH). 13 BOoIbI 1 Macia

MO>KHO IPUTOTOBUTH 3MYJIbCUIO JUTUTEIBHBIM BCTPSAXUBAHUEM CMECH. JTO XOpOILIO U3BECTHBIE BaM MO-
JIOKO, TUMda, BOI03MYJIbCUOHHBIE KPACKU U T.].

2. Cycnen3um (cpena — XUAKOCTh, (aza — HEPACTBOPUMOE B HEMl TBepjaoe BemecTBo). UToObl
IIPUTOTOBUTH CYCIIEH3HIO , Ha/I0 BEILECTBO U3MEJIBYUTH 10 TOHKOT'O MOPOIIKA, BBICBHIIIATH B JKUJKOCTh U
xopomio B3oosnrath. Co BpeMeHEeM 4acTulia BbIIaIyT Ha AHO cocyaa. OueBUAHO, YeM MEHbIIEe YacTHUIIb,
TeM J0JblIe OYAET COXPAHATHCS CYCIEH3Usl. DTO CTPOUTENIbHBIE PAaCTBOPHI, B3BEIIEHHBIN B BOJE PEUHOM
1 MOPCKOM HJI, )KUBasi B3BECh MUKPOCKOITMYECKHUX JKUBBIX OPIraHU3MOB B MOPCKOW BOJI€ — IUIAHKTOH, KO-
TOPBIM MUTAIOTCS TUTAHTHI — KUTHL, U T.1.

3. A3po30/M B3BECH B ra3e (Hampumep, B BO3AYXE) MEJIKHUX YaCTUIl KUIKOCTEH WM TBEPJbIX
BellecTB. Paznuyarorcs NbUIM, IbIMBI, TyMaHbl. [lepBble 1Ba BU1a a3po301ei MpeCcTaBIIsiOT cCO00H B3Be-
CH TBEpAbIX YacTHUIl B rase (6osiee KpymHbIe YaCTUIBI B MBUIAX ), TOCIEIHUI — B3BECH KaleleK KUIKOCTH
B rase. Hanpumep: TymaH, rpo30Bbl€ Ty4HM — B3BECH B BO3/yX€ KalleJE€K BOABI, IbIM — MEJIKUX TBEPABIX
4acTULl. A CMOT, BUCSIUMN HaJ KPYNHEWIIMMHU IOpOJaMH MHUpA, TAKKE a’dpo30Jib C TBEPAOH M KHUIKOU
aucriepcHoi (asoit. JKurtenu HaceIeHHbIX MYHKTOB BOJIM3U [IEMEHTHBIX 3aBOJOB CTPAAal0T OT BCEr/ia BU-
cslIeld B BO3AyXe TOHYaMIIEH IEeMEHTHOW MbUIM, oOpa3yroleicss Mpu pa3Mojie IIEMEHTHOIO ChIpbs U
MPOJYKTa ero o0Xura — KIMHKepa. JIpIM 3aBOJICKUX TPYO, CMOTH, MeJIbYalIIie KanelbKy CIIOHBI, BbUIE-
TaIOLIUX U30 pTa O0JIBHOTO TPUIIIIOM, TAaK)KE BPEIHbIE a3p0JI03U. A3p030JIM UTPAIOT BaXKHYIO POJIb B MpH-
pone, ObITY U MPOU3BOJICTBEHHON NEATEILHOCTH YenoBeka. CkorieHne 06yakoB, 00paboTka mosjei Xu-
MHUKaTaMHU, HAHECEHUE JIAKOKPACOYHBIX ITOKPBITUI MPU IOMOIIM 1yJIbBEPU3ATOPA, JIEUEHUE JIbIXaTEIbHbBIX
NyTel (MHTraJsALus) — IPUMEPHI TEX SIBICHUN U MPOLIECCOB, I'/I€ a3PO30JIM IPUHOCAT MOJIb3Yy. A3p0301u —
TyMaHbl HaJl MOPCKUM IpruboeM, BOJIM3H BOJOMNAI0B U (POHTAHOB, BOSHUKAIOLIAsl B HUX pajayra JOCTaBIIs-
€T YEJIOBEKY PaJ0CTh, ICTETUUECKOE YAOBOJIbCTBHE.

21.]'[5[ XHMHH HauOoJbIIee 3HAUYCHUE UMEIOT JUCHICPCHBIC CUCTEMBI, B KOTOPBIX Cp@}IOﬁ SABJIACTCA
BOJA U )KUAKHUEC PAaCTBOPHI.
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[Ipuponnas Boja BCerzia COIEPXKHUT pacTBOpPEHHBIE BemiecTBa. [Ipupo/HBIE BOJHBIE PACTBOPHI
Y4acTBYIOT B MpOIleccax MOYBOOOPA30BAHUS U CHA0XKAIOT PACTEHUS MUTATENbHBIMY BeriecTBamMu. CIioxk-
HBIE TIPOIECCHI JKU3HEACATEIIHHOCTH, TPOUCXOAAIINE B OPraHU3Max YeJIOBEKAa U KUBOTHBIX, TAKXKE MPO-
TEKaIoT B pacTBOpax. MHOrue TEXHOJOTUYECKHUE MPOLIECCH B XUMHUECKOM U JPYTHX OTPACIISIX MPOMBIIII-
JIEHHOCTH, HallpuMep MOJIyYeHHE KHCIIOT, METauIoB, OyMaru, cojbl, yI0OpeHUH, MPOTEKalOT B PacTBO-
pax.

ToHKoaMCIIEPCHbIE CUCTEMBI

KosionaHble cucTeMbl

Kousouansie cucrteMbl (B epeBo/ie ¢ IPEYECKOro «KOJJIA» — KJIed, «eMJa0c» BH/I Kieenoa00-
Hbl€) — ITO TaKHe JUCIEPCHbIE CUCTEMbI, B KOTOPBIX pa3Mep yactull ¢asnl ot 100 10 1 HM. D11 ya-
CTHUIIbI HE BHJIHBI HEBOOPYKCHHBIM TJIa30M, U JUCHEpPCHas ¢aza U JUCIEPCHAs cpela B TAaKUX CHUCTEMax
OTCTaMBaHUEM PA3JCISIIOTCS C TPYIOM.

N3 kypca o011eid 6MoJIOruy BaM M3BECTHO, YTO YAaCTHUIIBI TAKOTO pa3Mepa MOXKHO OOHAPYKHUTh MTPH
MOMOIIH YJIBTPAMUKPOCKOIIA, B KOTOPOM HCIIOJIb3YETCs MPUHIIMIT pacceuBaHusl cBeta. biiaronaps stomy
KOJUIOUTHAS YaCTHUIA B HEM KaKETCs SPKOW TOYKOM Ha TEeMHOM (poHE.

Wx nmonpaznensT Ha 3051 (KOLIOUOHbIe pAcmeopsl) U e (CmyoHu,).

1. KosutouaHble pacTBOPbI, WJIH 30JIM. DTO OOJBIIMHCTBO XUIAKOCTEH JKMBOW KJICTKU (IIUTO-
IJ1a3Ma, SIIEPHBIN COK — KapuoIlia3Ma, COJIePKUMOE OPraHOUIOB U BakyoJieit). 1 xuBoro opranusma B
1enoM (KpoBb, TUMQa, TKaHEeBas KUAKOCTb, MUIIEBAPUTENIbHBIE COKU U T.1.) Takue CUCTeMbI 00pa3yroT
KJIeH, Kpaxmai, O€JIKU, HEKOTOPbIE TTOJIMMEPHI.

Konmonnneie pacTBOphl MOTYT OBITH MOJIyUYEHBI B pe3yjbTaTe XUMUYECKHX PEaKIuil; Hampumep,
MIPU B3aUMOJICHCTBUU PACTBOPOB CUIIMKATOB KaJlus WM HATpHs (“pacTBOPUMOTO CTEKIJIA”) C paCTBOPAMHU
KHCIIOT 00pa3yeTcsl KOJIJIOUIHBIM pacTBOpP KPEMHHEBOW KHUCIOTHL. 30J1b 00pa3yeTcss M HpU THUAPOIU3E
xynopuaa xenesa (I11) B ropsiueit Boze.

XapakTepHoe CBOICTBO KOJUIOMIHBIX PACTBOPOB — HX NMPO3PavyHOCTh. KoionHbIe pacTBOPHI
BHEITHE TTOXO0KH HAa UCTHHHBIE PACTBOPHL. VX OTIMYAIOT OT MOCJICIHUX MO 00Pa3yIOMIEHCsT «CBETSIICHCS
JIOPOKKE» — KOHYCY IIPH MPOITYCKaHUH Yepe3 HUX Jyda CBeTa. JTO siBIeHHE Ha3biBatoT dddextom Tun-
nansi. bonee kpymnHbie, 4eM B HICTHHHOM PacTBOPE, YACTHUIILI TUCIIEPCHOU (pa3bl 301 OTPAKAIOT CBET OT
CBOCH MOBEPXHOCTH, M HAONIOAATENh BUAUT B COCYyJIe C KOJUIOMIHBIM PACTBOPOM CBETSIIUICSA KOHYC. B
WCTUHHOM pPacTBOpE OH He 00pa3zyeTcs. AHATOTHYHBINA 2P (EKT, HO TOIBKO JIJISi adPO30JILHOTO, a HE KUJI-
KOT'O KOJUTOMJIa, BBl MOKeTe HAaOII0JaTh B JIECYy U B KHHOTEATpax MpU MPOXOXKACHUU JTyda CBETa OT KU-
Hoarmmapara yepe3 BO3/1yX KHHO3aja.

IIpomyckaHue Ty4a CBETa Yepe3 pacTBOPEI;
a — HCTHHHBIN PacTBOP XJIOpH/Ia HATPHS;
0 — KOJUTOUIHBIN pacTBOp ruapokcuaa xemnesa (111).

YacTtuiisl ucnepcHoi ¢a3bl KOJUIOUIHBIX PACTBOPOB HEPEIAKO HE OCENAIOT JaXKe MPH ATUTEIEHOM
XPaHEHUH W3-3a HETPEPBIBHBIX COYIAPEHUN C MOJICKYJIAMU PACTBOPHUTEINS 3a CUET TEIIJIOBOTO JBHIKEHUS.
OHU He CAUMAIOTCS ¥ IPU COMMKEHUU IPYT ¢ APYTrOM M3-3a HAIMYKS HA UX TTOBEPXHOCTH OJTHOMMEHHBIX
ANEKTPUYECKUX 3apsIIoB. DTO OOBICHIETCS TEM, YTO BEIIECTBA B KOJUIOUIAHOM, T.€., B MEJIKOpa3poOieH-
HOM, COCTOSIHUU 00JIafaroT OONBIION MOBEPXHOCTHIO. Ha 3TO# MOBEpXHOCTH afcopOupyroTCs JUOO0 To-
JIO)KUTENIbHO, JTHOO0 OTPUIIATENILHO 3apsDKEHHBIE MOHBL. Hampumep, KpeMHHEBas KUCIOTa aacopOupyer
OTpHIaTeNbHbIE HOHBI Si032” KOTOPBIX B PACTBOPE MHOTO BCIIEACTBUE JUCCOIMAIMN CUINKATA HATPHS:

YacTHIis! e ¢ OTHOMMEHHBIMU 3apsiaMy B3aUMHO OTTaJIKUBAIOTCS U MTOATOMY HE CIIUITAFOTCSI.

Ho npu onpeneneHHbIX yCIOBUSIX MOXKET MPOUCXOAUTH Mpouecc koarynsuuu. [lpu kunsyeHun
HEKOTOPBIX KOJUIOMTHBIX PACTBOPOB MPOUCXOIUT JECOPOIUs 3apsKEHHBIX MOHOB, T.€. KOJIJIOMIHBIE Ya-
CTHIIBI TEPSIOT 3apsii. HaumHaoT yKpymHAThCA U ocenatoT. Toxke camoe HabI0aeTcsl Py MPUIUBAHUU
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KaKoro-aubo 3JeKTpoiuTa. B 3ToM ciiydae KoiiouiHas 4acTUIa MPUTATUBAET K ceOe MPOTUBOMOIOKHO
3apsKEHHBIN MOH U €€ 3apsii HEUTPaIu3yeTcsl.

Koaryasiuuss — siBjleHHe CJIMNAHMS KOJJIOWIHBIX YAaCTHUII M BbINAJEHUS MUX B OCATOK —
HaOIII01aeTCsl TIPU HEUTpaIu3aliu 3apsa0B ATHX YACTHI], KOTJa B KOJUIOUIHBIA PacTBOpP J0OABISIOT
anekTponut. [Ipu 3TOM pacTBOp mpeBpaiaercsi B CyCHeH3uIo win refib. Hekoropble opraHndeckue KoJ-
JIOU]TBI KOATYJIMPYIOT TPU HArpeBaHUH (KJICH, SMYHBINA OEJI0K) WM MPU U3MEHEHUN KUCIOTHO-IIEIIOTHON
Cpelbl pacTBoOpa.

2. I'esiu MJIM CTYIHU TIPEACTABISAIOT COOOW CTYICHHUCTBIE OCAJKH, 00Opa3yroluecs Mpu KoaryJis-
uuu 3o07eil. K HUM oTHOCAT OO0JbIIOe KOJIMYECTBO MOJIMMEPHBIX I'elied, CTOJb XOPOIIO M3BECTHBIC BaM
KOHJIUTEPCKUE, KOCMETUYECKUE U MEAUIIMHCKHE Tenu (KeJNaThH, X0Jo/el, MapMenaa, TopT “IItuube mo-
JI0OKO”) U KOHEUHO ke OECKOHEeYHOEe MHOXKECTBO IMPUPOJIHBIX rejieil: MuHepaibl (omal), Tena Meay3, Xpsi-
11U, CYXOXKWJIUsI, BOJIOCHI, MBIIIIEUHAs U HEPBHAsI TKaHU U T.A. McTopuio pa3Butus Ha 3emiie MOXKHO OJI-
HOBPEMEHHO CUMTATh UCTOPHUEN 3BOJIOLUHU KOJUIOUAHOTO COCTOAHUS BemiectBa. Co epemenem cmpyKkmy-
pa eenei Hapyuwiaemcs (Omciausaemcs) — u3 HUX 8vloensemcs 600d. ITO SABICHHE HA3bIBAIOT CHHEPe3H-
cCoM.

4. 3apnanme
1.  BHuMaTenbHO MPOYHUTANTE KPATKUE TEOPETUUECKUE CBEACHUS
2.  BrmosiHuTe 3a0aHus
3. OTBeThl 3aNIULIUTE B TETPA/Ib
S. ITopsinok BbINOJIHEHHS PadOTHI
Cnenas Bce 3aJaHHS Bbl HANMIIUTE KOHCIEKT 10 TaHHOMH Teme.
3ananue 1.
3anuiuTe onpeneseHe U AOMOJHUTE MPOMYIICHHbIE MECTa.

eeeseesss HA3BIBAGTCS CHCTEMA, COCTOAIIAS M3 JIBYX MJIM OOJ€€ BEIIECTB, MPUYEM OJHO U3 HUX B
BUJIE OYCHb MAJICHbKUX YACTHI] PABHOMEPHO PACHpPEIEIEHO B 00bEME APYToro.

BemectBo, KOTOpOE MPHUCYTCTBYET B MEHBIIEM KOJUYECTBE, AUCIEPTUPYET M PACIPEICICHO B
00BEME IPYTOTO, HAZBIBAIOT «..euvvenneaes eeneennnnn

BeuecTBo, mpucyTcTBYyIOIIEE B OOJIBIIEM KOJIHMUECTBE, B 00bEME KOTOPOTO pacipe/ieneHa auc-
nepcHas (pasza, Ha3bIBAIOT .....o.vevveee vvennennnn.

3agadue 2.

Nzyunrte Tabnuity « Buasl TUCIEPCHBIX CUCTEM» U 00paTUTe BHUMaHUE HA UX 0003HAYEHHUE. .
3ananue 3.
3anuiuTe onpenesaeHe U AOMOIHUTE MPOMYIICHHbIE MECTa.

Kanaccudukanus 1ucnepcHbIX CHCTEM

[To BenMuMHE YaCTHIl BEIIECTB, COCTABIISIONINX JAUCIEPCHYIO a3y, TUCIIEPCHBIE CUCTEMBI JICTST-
CSA HA sevvveenese.. (B3BECH) ¢ pa3mMepaMu yacTui 0osiee 100 HM ¥ ............ (KOJUIOHWJIHBIE PACTBOPHI
WIH KOJLIOMIHbIE cUcTeMbl) ¢ pa3mepamu yactun ot 100 1o 1 um. Ecnu xe BemecTBo pa3apobiaeHo
J0 MOJIEKYJ1 HJIH MOHOB pa3MepoM MeHee 1 HM, 00pa3yeTcsi FOMOTeHHAsl CUCTEMA — ..........
3ananue 4.

3anonuute Tabmmiy «Kinaccudukaius TUCepCHBIX CUCTEM)

HaszBanue nuc- | Onpenenenue [Ipumepsr
MEPCHOW CHCTEMBI

I'pyGoancnepcHbie CHCTEMbI

B3eecu — 3mo oucnepcuvle cucmemul, 8 KOMmopuvix pazmep yacmuusl gpazvl 6o01ee 100 um.

IMYJabCHHI

Cycnens3uu

A3po30am

Tomcozmcnepcnble CHCTEMBI

Kostouanbie cucreMsl (B nepeBoje ¢ Ipevyeckoro «KoJIa» — Kiei, «ema10c» BHJ KJeenonoo-
HbI€) — 3TO TAKHe JMCIEPCHbIEC CHCTEMbl, B KOTOPBIX pa3mep yactul ¢passl ot 100 10 1 Hm.

3o0.m \ \
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Koaryasinus — siBjieHHe CIUNAHNS KOJJIOWIHBIX YACTHII U BbINIA/IEHNUS HX B 0CAT0K
I'esn \ \

CuHepe3uc Hapyuiernue (omciausanue) Cmpykmypul 2ejieli— U3z HUX 8bl0es1emcst 800d.
3amanue 5.

OTBeTbTE HA BOIIPOC.

Kaxkoe siBnenue HaszpiBaroT 3¢ dexrom Tunmansa?

1. Hcnonwv3zysa uzyuenHnwvlii mamepuai, coenaime nepeieHb OUCHEPCHBIX CUCHMEM, KOmopble 0yoym
ucnonav3oeamsca 6 eauieil npogeccuu. Kaxue npoyeccor 6yoym npoucxooums npu uchnoib306aHuu
OanHwIX cucmem?

2. Caunanue Ko10UOHBIX YACMUY U UX 0CEOaHUe 8 pacmeope Ha3zvlearom Koazyaayuei. Moxcno au
Hazeamo Koazyaayuei: a) 00pazoeanue cmyous (xoao0ua); 0) 3acmoléanue 8 jceje COKa KPaAcHoul
CMOPOOUHDBL; 8) ceepmuléanue AUUH020 oenka npu eapke? Kakue cxoonvie npumeput bt Morceme
npusecmu?

6. Conep:kanme oTyera

1. Tema

2. Lens

3. Koncnexkr

4. OTBeTbl HA KOHTPOJIbHBIN TECT

7. KOHTPOJIbHBII TeCT
1. Vkaxure cocTOsHUE NUCIIEPCHOM (a3bl B AMYJIbCUSX:

a) TBEPJIOE; 0) )kuaKoe;  B) razoobpasHoe;  T)a) M B) BMECTe
2. KomiouHbIMU pacTBOPaMHU Ha3bIBAIOT:
a) CyCIIEH3UH; 0) 301M;  B) AMYJbCUH; T) ACTHI.
3. VYkaxure COCTOSHUE TUCIEPCHON (a3bl B CYCIIEH3UAX:
a) TBEPJIOE; 0) razoo0pasHoe; B) KHUIKOE; r) 0) ¥ B) BMECTE
4. Kakue 13 cneayronmx JUCIIEPCHBIX CUCTEM OJIHOPO/IHBIE, a KaKHe HEOHOPOIHbIE:
a) pacTBOp caxapa B BOJE; B) SMYJIbCHSI IOJCOTHEYHOTO Macja B BOJIE;
0) cycrneH3us Mena B BOJIE; I') YaCTUYKH BTN U BOJISHON Map B TEIJIOM JIBIME;
1) BOJIHO-CITUPTOBOM PacTBOP OJEKOJIOHA?

5. Komnongasle pacTBopsl ¢ yacTUiaMH pazMepoM oT 1 1o 100 HM Ha3bIBaroTCS:
a) rpy0OIUCTIEpCHBIE CUCTEMBI; ©) TOHKOJUCIEPCHBIE CUCTEMBI; B) UCTHHHBIE PACTBOPHI.
6. Crnunanue KOJUIOMIHBIX YAaCTUIl U MX OCEJaHME B PaCTBOPE HA3bIBAIOT Koaryisuueid. Yto nmonasepra-
eTCs KOaryJsiuu:

a) oOpazoBaHue CTYAHS (XONIO0/IIa); 0) 3acThIBaHHE B JKeJI€ COKA KPACHOW CMOPOJIUHBI,

B) CBEPThIBAaHUE SIMYHOTO O€Ka mpu Bapke?

7.  YcranoBute cooTBercTBUE «IIprMep AucepcHOM CUCTEMBI U BUAOM JIMCIIEPCHOM CUCTEMBI, €€ 000-
3HAaYEHUEM:

[Tpumep aucniepcHoi cucteMsl | Bua aucnepcHoii cucteMsl, ee 0003HaueHUe
1. mactsl a) T/XK ; B) K/K;
2. MaiioHe3 6) T/T; r) [/K
3. meHa
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IMpakTnyeckas padbora Ne6
Tema: PacueTrbl MaccoBOi 10JIM PACTBOPEHHOI0 BelIeCTBA

Heab: HayunThcs pemaTh 3aaun pacyeTa MacCoOBOM JJOJIU pacCTBOPEHHOTO BEILIECTBA B PACTBOPE

2. IloaroroBKa K BBINOJHEHHIO Pa00ThI

1. ITonyuuTe y mpenogaBaTesiss HHCTPYKIHUIO K MPaKTUYECKOU padoTe.

2. O3HAaKOMBTECH C 3aJaHUSIMU U TTIOPSIKOM BBITIOJHEHUS pabOTHI

3. IloAroToBbTE TETPAAM K 3aIIUCU

3.KpaTkue TeopeTu4ecKkue cBeeHUs!

Konuenrpanusi pactBopa u cnnoco0bl ee BbIpaKeHUus

PacTBOpOM Ha3zvieaemca nHaxooauwianaca 6 cOCMOAHUU PAGHOBECUA 20MO2EHHAA CUCeMA he-
Pemennozo cocmaesa u3z 08yx unu 6o.ee eeujecms. Bewecmea, cocmasnarowue pacmeop, Ha3vl8arOmcs
KOMHOHEHMAamu pacmeopa.

BaxHoil XapaKTEepUCTUKON pacTBOpa SIBJISIETCS KOHILIEHTpalysa. DTOW BEJIUYUHOU OMPEACIISIIOTCS
MHOTHE CBOMCTBA pacTBOpPA.

Konuentpaumueii BemecTBa (KOMIOHEHTa PacTBOPA) HA3BIBACTCS BEIMYMHA, H3MEpsieMas KOJu-
YeCTBOM PACTBOPEHHOI'O BEIIECTBA, COJAEPIKALIErOoCsl B ONPEJIEICHHON Macce Wi 00beMe pacTBOpa WM
pacTBOPUTEIIS.

MaccoByto 10110 W x) BEIpaKatOT B 10X €IUHUIIBI, TTpotieHTax (%), mpoMusuie (THICSTYHOM YacTh
MPOIICHTA) U B MAJIJTMOHHBIX JAOJIAX (MJIH 1).

MaccoByto JJ0JII0 pacCUMTHIBAIOT 1O (opMyJiaM:

W =meym pp). W) =meym (p-p) x 100%,

rae m(X) — Macca JaHHOTO KOMIIOHEHTa X (pacTBOPEHHOI'O BEUIECTBA), KT (T);

m (p-p) — Macca pacTBopa, Kr (T).

[Tpy npUrOTOBIEHUH PACTBOPOB MPOLIEHTHOW KOHIIEHTPAILMU BELIECTBO OTBEIIMBAIOT HA TEXHO-
XUMHUYECKHUX BECaxX, a JKUJIKOCTH OTMEPUBAIOT MEPHBIM IMIMHIpPOM. [loaTOMy HaBecky BellecTBa pac-
CUUTBIBAIOT ¢ TOYHOCTEIO 70 0,1, a 00beM 0HOM KUAKOCTH C TOYHOCTBIO 10 1MII.

[Ipexxne yeM NPUCTYNUTh K MPUTOTOBICHUIO PACTBOPA, HEOOXOIUMO IMPOU3BECTH pacueT, T. €.
paccuuTaTh KOJUYECTBO PACTBOPSEMOrO BEILIECTBA U PACTBOPUTENS JUIsl IPUTOTOBICHUS ONPEIETIEHHOTO
KOJIMYECTBA PACTBOPA 33/IaHHON KOHLIEHTPALUH.

PacueTnbl Npu NPUTrOTOBJIEHUU PACTBOPOB COJIei

IIpumep 1. Hapno npurorosuts 500 r 5% pactBopa HutpaTta kKanus. 100r takoro pacteopa co-
nepxat St KNO3

1. CocraBnsieM ponopuuio:

100 r pactBopa—S5 r KNO;

500r —x KNO;
2. Haxogum x KNO; x KNOs;= % = 25r

3. PaccuuThiBaeM CKOJIBKO HY>KHO B3siTh BoAbL: 500 - 25 = 475 mi.
IIpumep 2. Hapo npurorosuts 500 r 5% pactopa CaCl, u3 conmu CaCl,*6H,0.
1. CHavana mpoW3BOJIUM pacydeT JJisi 6e3BOTHON COJH.
100r pactBopa—->5r CaCl,
500r —x CaCl;
500r x 5r

2. Haxognm x CaCl, xCaCl,= ———— = 25r
100 r

3. Haxoanm momspayto maccy: M(CaCl;) =111, M(CaC1,*6H,0) =219.
CrnenosarenbsHo, 219 r CaCl,*6H,0 conepxar 111 r CaCl..
4. CoctapisieM OpONOPLHUIO:
219r cact,*6H,0 — 111 T cac1,
X CaCl,%6H,0 — 25T CaCL,

219r x 251 _

11r 49,3r

5. HaxoguM X CaCl,*6H,0 X CaCl,*6H,0 =
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6. PaccunThiBaeM CKOIBKO HYXKHO B34Th BOAbL: 500 - 49,3=450,7 r, uim 450,7 m.

Tak kak BOJy OTMEpPUBAIOT MEPHBIM HUIUHAPOM, TO NECATHIC NOJM MULIUIUTPA B pacueT He
npuHuMaroT. Cie10BaTesIbHO, HY)KHO OTMEPUTH 45 1 M1 BOJIBI.

IIpumep 3. Ilycts TpeOyercs npurotoButh 1,5kr 15%-HOro pactBopa XJa0puUCTOro HATPHs; Mpe-
BapUTENIbHO BBIYHUCIIAEM TpeOyeMoe KOJIMYECTBO COJid. PacueT mpoBOAUTCS COTIACHO MPONOPIUH:

100 - 15 15 1500
1500 — x T T e

T. €. ecii B 100r pactBopa coaepxkutcs 15t conu (15%), TO CKOIBKO ee moTpedyeTcs i IPUrOTOBICHHS
1500r pactBopa?

Pacuer nmokassiBaeT, 4TO HY>KHO OTBECUTh 225 T COJIM, TOTJIa BOJAbI HYXHO B34Th 1500 — 225 =
1275 .,

Ecnu xe 3amaHo nony4uuts 1,5 11 TOro ke pacTBopa, TO B 3TOM CIIydae IO CIIPAaBOYHUKY y3HAIOT
€ro MJIOTHOCTh, YMHOXAIOT MOCJIEIHIO HA 33aJJaHHBIA 00BEM U TaKUM 00pa3oM HaXOAsT Maccy TpeOye-
MOTo KoJMdecTBa pacTBopa. Tak, mioTtHocTh 15%-Horo pacTBopa xiopucrtoro Harpus npu 15°C pasna
1,184 r/cm3. Cnenosarensno, 1500 M1 cocTansier

1500 1,184 = 1776 2

100 - 15 _15-1776

1776 — % ¥=-——Tpp 264

CrnenoBarenbHO, KOJMUYECTBO BELECTBA i IpurotosiaeHus 1,5 kr u 1,5 1 pactBopa pa3iuyHo.

4. 3apanue

1. BHuMarenabHO MpoyUTalTe YCIOBUS 3a/1a4

2. Pemwute 3a1aun

3. Pemienue 3anummure B TeTpajb

5. llopsiaok BbINOJHEHUs PadOThI

Pemure 3amaun.

3anava 1. [Ipu BeimmapuBanuu 500r 10%-ro pacTBopa cynbdara JUTHS MOTYYUIH PACTBOP MacCoi

200 r. KakoBa nponeHTHast KOHIIEHTpaLysl IOJIy4€HHOTO pacTBopa? OTtBeT: Wa(Li,COs)- 25%
3anava 2. Kakue maccbl HUTpaTa Kajausi U BOJIbl HEOOXOIUMO B3SITh JJI IPUTOTOBJIEHUS 2KT pac-
TBOpa ¢ MmaccoBoit foneir KNO; paBnoi 0,057 OtBeT: m&NO;)=100r; m@#,0)=1900r
6. Conep:kanue oTuera
1. Tema
2. Lens

3. Pemrenne 3amau

4. OTBEeTUTH HA KOHTPOJIbHBIE BOIIPOCHI

7. KoHTpOJIbHBIE BONIPOCHI

1.Yto Takoe pactBop?

2.Yto0 Takoe KOHLEHTpauus pacTsopa?

3.B gem BeIpaxkaroT MaccoByto 10it0? (MaccoByro 1010 W(x) BRIpOKAIOT B AOJSAX €IHHUIIBI,

npouenTax (%), mpoMusuie (THICIYHON YacTH MPOLEHTA) U B MUJUTMOHHBIX JOJAX (MIH 1))
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JlaGoparopHasi padora Ne9
Tema: ®akTophl, BAUAIINE HA CKOPOCTh XMMHUYECKHUX peaKI i

Heap: DKCIEpUMEHTANBHBIM IIyTEM JOKa3aThb 3aBUCUMOCTb CKOPOCTH XMMHYECKUX PEAKLUMN OT
(aKTOPOB BIMSIOMINX HA 3TH XUMHUECKUE PEAKIIHH.

O0opynoBaHue: TAaTUB ¢ IPOOUPKAMH, CIMPTOBKA, IPOOUPKOEPKATEIb, CIIUYKH.

PeakTHBBI: U3BECTHSK B BUJIE KPHCTAJIa M IMOPOIIKA, COJISTHAsE KUCIIOTa, cepHas Kuciota (paso. u
KoHI1.), okcua Meau (II), nuHK, celpoii 1 BapeHblil kKapTo(enb, HEPOKCH]T BOJOPOA.

2. IloaroroBKa K BBINOJHEHHIO PA0OTHI

1. INonyuure y npenojaBaresst COOPHUK MPaKTHUECKUX paboT, 000PYyAOBaHHE U PEAKTUBBI.

2. O3HaKOMBTECH C 3aJJaHHEM H MOPSATKOM BBITOJTHEHUS pabOTHI

3. IlogroroBsTe pabouee MECTO /JIs BHIIOJIHEHUS PaOOThI

3. Kparkue TeopeTnyecKkmne cBeJeHHUs

Ckopocmb 20MO2EHHOU peakyuy UsMepAemcs YUciom MOael 6euecms, 6CMynusUUx 6 peakyuro
uu 06paz08asUIUXCcsl 6 pe3yibmame peaKyuu 3a eOUHUYY 6pemeny 6 eouruye oovema.

B maremaTunueckoii hoopme 3TO onpesieneHne MOXHO OTPa3UTh TaK:

I7I€ U - CKOPOCTh PEaKIIMU B TOMOTEHHON CUCTEME; V - UACIIO MOJIEH OJHOTO U3 BCTYIUBIIUX B pe-
aKLHMIO0 WK 00pa3yromierocsi B pe3yabTaTe peakiuu BellecTBa; V - o0beM rasa; ¢ - Bpemsi; Av = vz- vy, -
W3MEHEHUE YuCiIa MOJIEHN 3a BpeMs 1.

Tak Kak OTHOILIEHHE YUCIIa MOJIel K 00beMy MpeIcTaBIsieT cOO0H KOHIEHTPALIUIO C,

10 Av/V = Ac. CaemoBaTeabHo,

Ckopocmb 20MO2eHHOU peakyuu onpeoeiiemcs UsMeHeHueM KOHYeHmpayuu 00H020 U3 6CIynue-
WUX 8 peakyuio unu oopa3yiowuxcs 6 pe3yiomame peakyuu 6euiecms ¢ eOUHUYy pemMeHuU.

Ckopocmb  2emepoceHHOU  peakyuu Av onpeoensiemcs YUCiomM Mojlell euecms,
BCMYNUBLUUX 8 PEAKYUIO UNU 0OPAZVIOWUXCA U, = —— 8 pe3yibmame peakyuu 8 eOuHuyy epe-
MeHU Ha eOuHUYe NOBEPXHOCTI. VAL

CKOpOCTh XUMHUECKOW PEAKIIMU 3aBUCUT OT MHOTHUX (akTOpoB. OCHOBHBIMHU M3 HHUX SIBIISFOTCS:
IpUpOJa U KOHIIEHTPALUS PearupyonuX BEeleCTB, JaBlIeHUe (B PEaKIUIX C Y4aCTHEM T'a30B), TEMIIEpa-
Typa, IEHCTBHE KaTaJH3aTOPOB U MOBEPXHOCTh PEarupyroliux BEMIECTB B Clyyae T€TEPOTEHHBIX peakx-
UAH.

IIpupoaa pearupyroumx BelecTB

BemiecTBa ¢ HOHHBIMU U TOJISPHBIMH KOBAJIEHTHBIMH CBS35IMM B BOJIHBIX pacTBOpPax B3aMMOEH-
CTBYIOT C OOJIBIIION CKOPOCTHIO. DTO OOBACHIETCS TEM, YTO TaKUE BEIIECTBA B PAaCTBOpPax 00pa3yroT HO-
HBI, KOTOPBIE JIETKO B3aMMOJICHCTBYIOT ApYT ¢ ApyroM. Hampumep:

NaCl+AgNO3=AgCl|+Na NOs3;
Ag"+Cl'= AgCl|.

BemiecTBa ¢ HETTOISIPHBIMY M MaJOMOJISIPHBIMUA KOBAJICHTHBIMHU CBSI3SIMHU B3aUMOJICHCTBYIOT C pa3-
JIMYHOM CKOPOCTHIO0. DTO 3aBUCUT OT UX XUMHUECKOW akTUBHOCTU. Hampumep, peakiusi B3auMo1eiicTBU
Bogopoaa (Hz) ¢ dropom (F2) uner ouenp O6bIcTpo (CO B3pHIBOM) IPU KOMHATHOM TeMIepaType, a peak-
1us B3aumozelicteus Bogopoaa Ha ¢ 6pomom Br, uyer MeuieHHO gaxke pH HarpeBaHUU:

H>+F>,=2HF (6s1cTpO); H>+Br,=2HBr (MennenHo).

BiMsiHue MOBEPXHOCTH CONPMKOCHOBEHHUS PearupylouMX BelecTB

Bce peakiuu nensitcst Ha comozennvle u 2emepozeHHble.

Peakiiuu, B KOTOpPBIX BCE BellecTBAa 00Pa3yIOT OJHOPOIHYIO CUCTEMY, HAa3bIBAIOTCS 2OMO2EHHBIMU,
HEOJIHOPOAHYIO - 2emepO2eHHbIMU.

BiMsiHMe KOHIEHTPALMM Pearupyoiux BelecTs
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3aBUCHUMOCTh CKOPOCTH PEaKLUU OT KOHIEHTPALMU PEarupyroINX BEIIECTB BhIPAKAETCsl 3aKOHOM
neiictBust macc (K. I'ynpabepr, I1. Baare, 1867 r.):

Ckopocmb xumuyeckol peakyuu npsamo nponopyuUoOHaIbHA NPOU3BEOEeHUI0 KOHYEeHMpayull peazu-
PYIOWuUX 6eujecms 8 CmeneHsx, pasHulx Kodgguyuenmam neped Gopmyiamu eewyecmes 6 ypasHeHuu pe-
akyuu.

Hns peakunu aA + bB = cC + dD kuHeTH4YecKOe YPAaBHEHUE PeaKIMU COTJIACHO 3aKOHY JIei-
CTBUSI Macc UMeeT BUJI:

v =k[A]"-[B]",

IJe 0- CKOPOCTh XUMHYECKOW peakiuu, [A] —KOoHIEeHTpauus BemectBa A, [B] - KOHUEHTpalus

BeliecTBa B, k — KoHCTaHTa CKOPOCTH peakuuu, a U b — k03(h(HUIIMEHTH B ypaBHEHUN PEAKLIUH.
Ecmu [A] = [B]= 1 Monb/i, TO CKOPOCTh XUMUYECKOH peakiuu (v) paBHa koHcTaHTe (). KoH-

CTaHTa CKOPOCTH PEAKLMU 3aBUCUT OT MPUPOJbl PEATUPYIOLIUX BEIIECTB, TEMIIEPATYPhl, HO HE 3aBUCHUT
OT KOHIEHTPALIMU BEIIECTB.

Hampumep, HanuiieM KHHETUYECKOE YPAaBHEHUE /JIsl PEaKIMM CUHTE3a aMMHUaKa

Nao(r) +3Hao(1) = 2NH3(T):
v =k [N2] - [H2]3.
KonnenTpanus TBEpIbIX BEIIECTB B KHHETHUECKOE YpaBHEHHE peakiuu He BXoAsaT. Hampumep,
Fe20s3(1B) +3H2(1) =2Fe(TB) + 3H20(T)
KMHETUYECKOE YpPaBHEHUE UMEET BH]I
v=k- [H2]3

Biausinue remneparypbl

[Tpu MOBBIIIEHNHU TEMIIEPATypPhl CKOPOCTh XUMUYECKOH peakiuii 00BIYHO BO3pacTaeT. ITo 00bsc-
HseTCS Teopuel akTuBauuu. He Bce CTONKHOBEHHS MEXIY MOJIEKyJIaMU MPUBOJIAT K MX B3aUMO/JICH-
cTBUIO. /{151 3TOr0 MOJEKyJbl JOJKHBI 00J1aaTh JOCTATOYHOW 3Hepruei. Takue MoJIeKysbl Ha3bIBalOT
aKTUBHBIMH. DHEprusi, HeoOXoIuMas AJis aKTUBUPOBAHUS MOJIEKYJI, Ha3bIBAETCSl DHEPIHEH aKTUBAIINH

Y T |

| Monexysk |

, ;/ N f——————
. Nl anmuBHole |

C TNOBBIIIEHUEM TEMIEPATYpPhl YBEIMUMUBACTCS YUCIIO aKTUBHBIX MOJIEKYJI, IOATOMY YBEINYHBA-
€TCSl CKOPOCTh PEaKIINH.

3aBUCUMOCTh CKOPOCTH XHMUYECKOW PEaKIMU OT TEeMIIepaTyphbl OmpenesseTcs mpaBuioM BaHT-
Tododa:

IIpu nosviwenuu memnepamypol Ha 10°C ckopocms 601bUWUHCMBA XUMUYECKUX PeaKyull yeeau-
yugaemcs 6 2-4 pasza.

DTO MPaBUIIO MATEMATUUYECKH BBIPAYXKAETCS CISAYIONIEeH PopMyIIoit:

t5—17

M

rzae y (raMMa) - TemrnepaTrypHblii K03 pUIueHT, KOTOpPBIN MOKA3bIBAET, BO CKOJIBKO pa3 yBEIUYHU-
BAETCs CKOPOCTh PEAKLIUU ITPY MOBBIIICHUH TeMIIepaTypsl Ha .10°.

Biausinue karajausaropa

Kamanusz — signenue ysenuuenuss cCkopocmu XumMuidecKux peakyuii 3a cuem npucymcmeus onpeoe-
JIEHHBIX 6ewecms (Kamaauzamopos).

Kamanuzamopvl — eewecmea, usmeHnaowue cKOpocmb peaxyuu, HO camu K KOHYY npoyecca
ocmarnwuecs HeusMeHHbIMU o COCMagy u macce. Y CKOpEHUE IPOLECCca — KaTaJIn3.

CxeMy Karanau3a MOXHO IPEICTaBUTh B TAKOM BH/IE:

A+ K AR

+
AK+B—=AB+K

A+B L AR 78



3nece A u B — pearupyronue BemectBa, K — karanmzarop, AK — npoMexxyrouHoe coeuHEHHE,
AB — npoaykt peakuuu.

3ameieHue npoiecca — uxeubuposanue. CynecTByeT Ba BUIa KaTajln3a — TOMOTE€HHBIN U reTe-
poreHHsbli. IIpy roMOreHHOM KaTajan3e peareHThl, IPOIYKThl PEAKIIMK U KaTaJlu3aTop COCTABISAIOT OJIHY
¢bazy (razoByro WIH KHAKYI0), TOBEPXHOCTh paszzena oTcyTcTByeT. OcoOblii ciiydail TOMOT€HHOTO KaTa-
JM3a — aBTOKaTaIn3 (yCKOpEHHUE Ipoliecca OJHUM U3 IPOAYKTOB peakuuu). Hanpumep, B kucioit cpene

CKOPOCTh pEaKkluy MepMaHTraHaTa Kaius ¢ CylIb(UTOM Kajusi BO3pacTaeT 3a cyeT oOpa3oBaHHUS MOHOB
Mn?":
+7 +4 +1 46
2KMn0O, + 5K, 50, + 3H,50, = 2MnS0, + 6K,50, + 3H,0.
4. 3apanue
1. O3HaKOMBTECH C 00OPYIOBAHUEM M PEAKTUBAMU
2. IIpoBenuTe ONBITH U HAOMIOACHUS 3aHECUTE B TAOIUILY
3. Caenaiite BHIBOJIBI
5. Ilopsiiok BbINOJIHEHUSI PA0OTHI
1. Bauanue pazmepos noeepxnocmu geuiecmea Ha CKOPOCHb XUMUYECKOU PeaKyuu
1. B ogny npoOupky momecTute U3BECTHSK B BUJE MOPOIIKA, B APYTYIO - U3BECTHIK B BUJE KPH-
cTajuia.
2. B o6e mpoOupku 106aBbTe 10 1MJI. CONTHON KUCIOTHL. YTO Tporcxoaut?
11. Bruanue memnepamypsl Ha CKOPOCMb XUMUYECKOU PeaKyuu
1. B nepByto npobupky nomectute okcua menu (I1) u mobaBbre 1Mil. cepHOM KUCIOTHI.
2. Bo BTOpyro mpobupky nomectute okcun meau (1) mobaBpTe 1Mil. cepHON KHUCIOTHI U HArpew-
te. Yro npoucxoaut?
1I1. Bhuanue konyenmpayuu ucxo0H020 6euyecmea Ha CKOPOCMb XUMUYECKOU peaKyuu
1. B nBe nmpobupku nmomecTure mo 2 rpaHysibl IIUHKA.
2. B ogny nmpobupky mo6aBbTe 1 MII. pa30aBICHHON CEPHOUN KHCIIOTHI, B APYTYIO — KOHIICHTPUPO-
BAHHOU CEPHOU KUCIOTHI. YTO MpOoucxXoauT?
1V. Bauanue kamanuzamopa Ha cKOPOCHb XUMUYECKOU PeaKyuu
1. Kannure kanenpKy nepokcuia BOAOPOIa Ha CHIPOM M BapeHbIil kapTodens u HabmoaanTe pas-
HUIly B CKOpPOCTH NpoOTeKaHHs mpoiecca. Yro mpoucxoaut? B kakoil mpoOupke peakius MpoTeKaer
obicTpee, mouemy?
6. Conep:xkanme oTueTa
. Tema
. Hemnpb
. Onucanue xoaa paboThI
. BeimonHenue skcnepuMenTa
. Odopmnenue paboThI
. OTBeTHI Ha KOHTPOJILHBIE BOMIPOCHI
. BrIBOIBIL
7. KOHTpOJIbHBIE BONIPOCHI
1. Kakue BemecTBa Ha3bIBAOTCS KaTaau3aTropamMu?
2. [loueMy KoCTep pa3KUTAIOT C MOMOIIBI0 6yMaru U HeOOJBIINX IIETOYeK?
3. Ilouemy NpoOAYKTHI XpaHAT B XOJOAUIbHUKE?
Ogopmnenue pabomol
Ne ombITa Xox paboTsl HaoOmonenus BriBoab!

N NN R W
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IpakTnyeckas padbora Ne7
Tema: CocTaBiieHHe ypaBHeHHIl peaKHii HOHHOT0 00MeHa
Hesb: 3akpenuTh yMEHUS HAIIMCAHUS pEaKLMi HOHHOIO OOMEHa, COCTaBJIEHUS YpPaBHEHHUH peak-
LU B MOJIEKYJISIPHOM U MOHHOM BUJE.
2. [ToaroroBka K BbINOJHEHHIO PA0OTHI
1. Ilonyunre y mpenoaBaTesns HHCTPYKIIUIO K IPAaKTHYECKOil padoTe.
2. O3HaKOMBTECH C 3aJIJaHUSIMU U TIOPSIKOM BBITIOJIHEHUS paObOThI
3. IToaroroBbTe TETPaAaU K 3alMCH
3.Kparkue Teopernyeckue cBeIeHUs
Peakuuu, nporekaromume MeX, 1y HIOHaMH, Ha3bIBalOTCS HOHHBIMH PeaKIUsIMHU.
Ycnoeusn, npu komopuix peakyuu uonnozo odmena npomexaiom 00 KOHUa
1. Eciu B pe3yJibTaTe peakiuy BbIIeJIsIeTCs MAJIOANCCOLUMPYIOLee BelecTBO — BO/iA.
MonexynapHnoe ypasnenue peakyuu weaoyu ¢ KUCI0MOu.
+1 -3 +1 31 - e S -
KCH + HCl = ECL + HO.

HCI/I3M6HHOCTI) CT€H€H€I71 OKHCJICHUA 3JICMCHTOB BO BCECX BCIICCTBAX 10 U ITOCJIC peaKHI/II/I FOBOpI/IT
0 TOM, YTO pCaKIINH 06M6Ha HEC ABJIAKOTCA OKUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIMU.
[TonHOE MOHHOE ypaBHEHHUE PEAKLIUU:
K"+ OH + H'+ ClI'= K"+ CI' + H,0.
CoxkpalllHHOE HIOHHOE YpPaBHEHUE PEAKIIUU:
H*+ OH = H,0.
MonexynapHnoe ypasneHue peakyuu 0CHO8HO20 OKCUOA C KUCIOMOU:
CaO + 2HNO3= Ca(NO3)2+ H20.
[TonHOE MOHHOE ypaBHEHHE PEAKLIUU:

CaC + 2H* + 2HO; = Ca®* + 2NO; + HO.

COKpaH_ITeMaHHOC HOHHOC YPAaBHCHHUC PCAKIIUU:
CaO + 2H+ = Ca*'+ H,O0.
MOJZ@Ky/ZﬂpHO@ YpaeHerue peakyuu Hepacmeopumoco OCHOBAHUA C Kuwzomod:
3Mg(OH)y+ 2H3POs= Mg3(PO4)2++ 6H,0.
ITonHOE HOHHOE YpaBHCHHE PCAKIINU:

3Mg(OH), + 6H* + 2P0} = Mg, (PO} + 6H,O.

B JaHHOM CJIy4daec IMMOJIHOC HOHHOC YPAaBHCHUC COBIIAAACT C COKPAIICHHBIM MOHHBIM YPAaBHCHUCM.
MonexynapHoe ypagueHue peakyuu amgomeprHoco oKcuoda ¢ KUCIOMou.:
ALOs+ 6HCI = 2AICI5+ 3H,0.

ITomHOE HOHHOE YPaBHCHUC PCAKIIUU:

ALOs+ 6H™+ 6CI" = 2AB*+ 6CI+ 3H,0.
COKpaH_ITeMaHHOC HOHHOC YpPaBHCHHUC pCAKIIUU:

ALOs+ 6H'= 2A1*+ 3H,0.
2. Ecjiu B pe3yJbTaTe peakluM Bbl/IeJIsIeTCS HEPACTBOPHMOE B BOJIe BellleCTBO.
MonekynsapHnoe ypasnenue peaxyuu pacmeopumou CONU CO WeloYbIO:
CuCly+ 2KOH = 2KCl + Cu(OH)o .
IToHOE HOHHOE YPaBHCHUC PCAKIIUU:
Cu*+ 2CI+ 2K+ 20H = 2K+ 2CI+ Cu(OH),¥.
COKpaI_I_ITeMaHHOC HOHHOC YpaBHCHHC PCAKIIUU:
Cu?"+ 20H = Cu(OH)xt.

Monexynaproe ypasnenue peakyuu 08yx pacmeopumbvlx COJel:

Alx(SO4)3+ 3BaCl= 3BaSO4++ 2AICL.
ITonrHOE HOHHOE YPaBHCHUC PCAKIIUU:

2A1% + 3507 + 3Ba® + 6C1l- =  3Baso,l + 2A1% + 6Cl-.
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CokpanrTeMaHHOE HOHHOE YPaBHEHUE PEAKIUHN:
350%" + 3Ba?* = 3Baso,l, SO¥ + Ba** = Baso,l.

MonexynapHnoe ypagneHue peakyuu HepacmeopumMo20 0CHO8AHUSL C KUCTOMOU:
Fe(OH)3+ H3PO4 = FePO4b+ 3H,0.
I[TonHOE HOHHOE YpaBHCHHE PCAKIINU:

Fe(OH), + 3H* + PO¥ = FePO b+ 3H,0.

B nanHOM ciiydae MojiHOe MOHHOE YpaBHEHHE PEaKlMu COBIAAAET C COKPAIIEHHBIM. JTa peaKIus
MPOTEKAET JI0 KOHIIA, O YeM CBUJETEIILCTBYIOT Cpa3y /Ba (pakTa: 0Opa3oBaHKE BEIIECTBA, HEPACTBOPHUMO-
r'0 B BOJIE, U BBIJICJICHUE BOJIbI.

4.3aganmne

1. BHuMarenbHO MpOYUTaTEe KpaTKUE TEOPETUUECKUE CBEACHMUS

2. BeinonnuTe 3a1aHUs

3. OTBeTHI 3aUIINTE B TETPA/b

5. Ilposepounasa paboma no meme «Honuntit 06men»

BapuaHT Ha onleHKY «5»

1. TlpuBenute MOJHBIE MOHHBIE M MOJICKYJSPHBIC YpAaBHEHHUS PEaKIMii, COOTBETCTBYIOIIUE CO-
KpAIICHHBIM HOHHBIM YPaBHEHHUSM:

ZnO + 2H'= Zn*'+ H,0,
3Na,O + 6H"= 6Na'+ 3H0,
Ag'+ CI'= AICIY,

Ba®* + SO = BaSO,¥

2. [IpuBeauTe MO OJJHOMY IPUMEPY PEaKIIMU HOHHOTO 0OMEeHa, MPOTEKAIOIIEH TO KOHIIA C: a) BbI-
JIeIIeHEM BOJIbI; 0) 00pa3oBaHMEM OCaJ/iKa; B) OJJHOBPEMCHHBIM BBIJICTICHHEM ra3a U BOJIBI.

BapuaHnT Ha ouneHKy «4»

1. Hanummre B MOJIEKYJIIPHOM, TIOJITHOM U COKPAIIEHHOM MOHHBIX BUAaX CIEAYIOIINE YPaBHEHUS
peaKkuuii:

K20 + HNOs= ...,
CaCO3+ HCl=...,
Al(OH)3+ H3PO4= ... .

2. IlpuBenute mpuMep peakUuu, A1 KOTOPOM MOJTHOE MOHHOE YpaBHEHHME COBHAJAET C COKpa-
IICHHBIM.

BapuaHT Ha oneHky «3»

1. HazoBuTe ycinoBus, pu KOTOPHIX PEaKIIMM HOHHOTO OOMEHA MPOTEKAIOT IO KOHIIA, IPUBEINTE
110 OJIHOMY NIPUMEPY Ha KaXkJA0€ YCIOBUE.

2. TlokaxkuTe Ha KOHKPETHBIX MPUMEpPAX, YTO PEAKIIMH MOHHOTO OOMEHA HE SIBIISIOTCS OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIbHBIMH.

7. Conep:kanue oTyeTa

1. Tema

2. lens

3. OTBeTHI HAa MPOBEPOUYHYIO PAOOTY

4.
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IMpakTnyeckas padbora Ne§
Tema: OKUCIANTEIBLHO-BOCCTAHOBHUTEIbHBIE PeaAKIINU

Heab: [ToBTOpUTH U 3aKpenuTh METOJ PACCTAHOBKU KOA(PUIIMEHTOB IMyTEM COCTABJICHUS SJICK-
TPOHHOTO OajaHca B YpaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

2. [ToaroroBka K BbINOJHEHHIO PA0OTHI

1. INonyuure y mpenogaBaressi COOPHUK MPAKTHUECKUX padoT.

2. O3HaKOMbBTECH C 3aJJaHUSIMHU U TOPSIIKOM BBITOJTHEHHS paOOTHI

3. IloaroroBbTe TETPaaU K 3alUCH

3. KpaTrkue TeopeTHyecKue CBeJIeHUA

OKuciumenbHo-60CCMAHOBUMENbHBIMU HA3BIBAIOTCA PEAKIMH, B XOJ€ KOTOPBIX XOTS Obl OJUH
AJIEMEHT U3MEHUJ CTEIIEHb OKUCIICHUSI.

K HMM OTHOCHTCS MHOXECTBO PEaKLUH, B TOM YHCJIE€ BCE PEAKIMU 3aMEIICHUs, a TAKXKe Te peak-
LMW COCTUHEHUS U Pa3JI0KEHHs, B KOTOPBIX YUaCTBYET XOTs Obl OJIHO MPOCTOE BEILIECTBO.

Oxkuciaenne - 370 mpoiecc oTaauu (morepu) 31eKTpoHOB. CTENeHb OKUCIEHHS 3eMeHTa (C.0.),
MIO/IBEPraroIerocs OKUCICHHIO, YBETHUNBACTCS:

Cu’-2e 2 Cu*? uwm Cu’ 2 Cu*’+2e

BoccTaHoBiieHMe — 3TO MpoIece TPUCOSAUHEHUs (B3ATHA) 3NeKTPoHOB. C.0. 31eMeHTa, MoiBep-

rafoIIErocsi BOCCTAHOBIICHHUIO, YMEHBIIACTCS:
Cu*?+ 2e 2 Cu’
BoccTaHoBUTEJIb -3TO YacTHIA (aTOM, MOJEKYJa, MOH), SBISIFOIIASACS JOHOPOM JJIEKTPOHOB, T.€.

OTAOIIAsi, OTIIETUISIONIAS IeKTPOHEL.
Cu™?+2e > Cu’

0-JIb B-J1b
Cu’-2e > Cu'™
B-J1b 0O-JIb

OxucauTesb — 3TO YacTHIA (aTOM MOJIEKYJIa, HOH), SIBIISIOMIAsICS aKIENTOPOM 3JIEKTPOHOB, T.€.

MIPUCOCTUHSIOIIAS JICKTPOHBI.
Aneopumm noobopa ko3 huyueHmos mMemooom 3NeKMpPOHHO20 OAlaAHCA
1. PaccTaBUTB CTETIEHU OKUCIIEHUS BCEX 3JIEMEHTOB:
Cu() + H+1N+503-2(pa36.) 9 Cu+20\1+503'2)2 + N+20-2T + H2+10-2

2. BoIOpaTh 371€MEeHTHI, U3MEHUBIINE CTETIEHb OKUCICHUS:

3. Brmmcare 3TH 3J€MEHTHl W IMOKa3aTh CXEMATHYHO MEPEXO DJIEKTPOHOB (COCTABHUTH AJIEK-
TPOHHBIH OanaHc):

Cu’-2e > Cu'™?
N* +3e” > N

4. Ywmcno nepeniemnx 3JIeKTPOHOB CHECTH KPECT HAKPECT U, €CITU HYXKHO, COKPATUTh. JTH YUC-

na OynyT ko3 dunmeHTaMu B ypaBHEHHUH.
Cu’-2¢ > Cu?| 2|3 | B- b, OKUCIICHUE
N* +3e¢ > N2 | 3| 2 | o- 1b, BOCCTAaHOBIICHUE
5. PaccraBuTh K03 GHULUEHTHI U3 AIEKTPOHHOTO OanaHca:
3Cu + 8HNO3(pa36.) = 3Cu(NO3)2 + 2NO1T + 4H.0

6. CpaBHEHHEM YHCIIa AaTOMOB KaXKJIOTO 3JIEMEHTA B JIEBOW M TPAaBOW YacTH YPaBHEHUS PEAKIIHU
OIPEIENIUTh U MPOCTABUTH HEOCTAIOUINE KOA(PPHUIIUEHTHI.
Ipumeuanue: VIHIEKC B MOJIEKYIIaX MPOCTHIX BEIIECTB MEPEHOCUTCS B SJICKTPOHHBIN OallaHC, MHIEKCHI U3
(bopMyIT CIOXKHBIX BEIIECTB B OajaHC HE MEPEHOCHT.
[Tpumep:

PaccraButh K03(ppULIHEHTH METOIOM AJIEKTPOHHOTO OajaHca:

KMnO4 + HCI = MnCl; + KCl1 + Cl; + H,0
1. PaccraBnsieM cTeneHH OKUCIIEHUS BCEX 3JIEMEHTOB:
K"'Mn™704? + H'CI'" 2 Mn™Cl”" + KY'CIH + CL.’ + H,"' 07

2. BoiOupaeM »yeMEHTHI U3MEHHUBIIME CTENEHb OKHUCIICHUS, BBIIMCHIBAEM M COCTABISIEM 3JIEK-

TPOHHBIM OanaHc:

82



Mn"’ + 5¢—> Mn"
2C1 "' - 2e—>CIY°
3. Yucno mepenrequmnx 3JI€KTPOHOB CHOCHUM KPECT HAKPECT M, €CIM HYXKHO, COKpallaeM. DTH
yucia OyayT ko3 duimeHTaMu B ypaBHEHHUH.

Mn"7 + 5¢—> Mn™? 5 2 0-1b B0CCMAHOGNEHUE
201" - 2e—>CL | 2

4. PaccraBisieM K03()(pUIMEHTHI U3 AIEKTPOHHOTO OaaHca:
2KMnO4 + HCI 22MnCl; + 2KCI + 5CI> + H20
cyMMuUpyem Xio0p 6 npasoti Yacmu ypasHeHUs U npoCcmaeisiem 8 1eou
2KMnO4 + 16HCI = 2MnCl, + 2KCl1 + 5Cl + H2O
ypasHusaem 6000poo
2KMnOg4 + 16HCI =2MnCl + 2KCl + 5CI> + 8H,0
npoeepsieM KOIU4ecmeo KUCI0pood 1e6oll U npasoil yacmu
8 =8, ypasHneno npauivho
4. 3aganue
1. BHuMaTenbHO MPOYUTANTE YCIOBUS 3aJaHUI
2. BromonauTe 3anaHus
3. OTBeTbI 3aNUILIUTE B TETPAb
5. llopsiaok BbINOJHEHUS PadOThI
1. Ompenenute TUI peakMU U YPaBHINTE METOAOM 3JIEKTPOHHOTO OallaHca ClIe[yloliee ypaB-
HEHHE PEaKIINU.

5 6-ap okxucneuue

t
Al+S 2> AlLS3

2. Ucnonw3ysa tabnuny «B3aumozeiicTBue a30THOM KUCIIOTHI ¢ MeTaiaMi» (CM. HMKe) 3amu-
[IMTE YpaBHEHHE PEAKLIUU MEXIY KaJbIIMeM M Pa30aBICHHOW a30THOW KUCIOTOW M ypaBHSHTE METOAOM
3JIEKTPOHHOIO OajaHca.

6. Conep:kanue oTueTra

1. Tema

2. lens

3. BrbimonHuTs 3amaHus

7. KoHTpOJIbHBIE BOIIPOCHI

1. YTo 3HAUNUT NOHATHE OKUCIUTEND?

2.YT0 3HAYUT NOHSTHE BOCCTAHOBUTEID

3. YT1o 3HAYUT mponecc OKUCJICHU:, BOCCTaHOBHeHI/IH?
B3aumopgeiicTBue a30THON KHCJIOTHI ¢ METALJIAMU

o OImaropoIHBI-
AKTHBHBIMH Cpe/Hel aKTHBHOCTH MaJIOaKTHBHBIMHU o

(Ca, Mg, Zn) (Fe, Cr, Ni) (Pb, Cu, Hg,Ag) (Au, Pt, Os, Tr)
Beinensiercs | Beinensiercs | Beiaensiercs He pearupy- | Boigenstores Brigensercs | Beiaens- He pearupyer
NO, ecnmu N2O wim N, | NHs, (comn €T, ECIIN NO,, NO, NO,, ecin rotcst NO,
HNOj; ko1 ecimt HNO; | aMMoHUS) HNO; koHII. N0, eciu HNOj; kon. eCITn

paso. ecin HNO; HNO3 pazbas- HNO3

OYeHb pa3od. JICHHAs! pasb.
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JlaGoparopHasi padora Nel(
Tema: BzanMopeiicTBHe MeTaLJIOB ¢ PACTBOPAMH KHUCJIOT U COJIEH

Heab: DKcriepuMeHTaIbHO MOATBEPIUTh XUMUYECKUE CBOMCTBA METAJUIOB U UX OCOOCHHOCTH TO-
JIO’)KEHUS B DJIEKTPOXUMUYECKOM PSIIY HAIPSIKEHUS.

OO0opynoBaHme: MTATUB C TPOOUPKAMH, XUMHUECKasl JIOKKA.

PeakTHBBI: TpaHyiIbl LMHKA, MOPOLIOK MarHus, KOHLIEHTPUPOBAHHAs M pazOaBieHHas cepHas
KHCIIOTa, KOHIICHTPUPOBaHHAsl U pa30aBlieHHas COJsHAs KUCJIOTa, paCTBOP MEAHOIO Kymopoca, pacTBOP
cynb(arta xemne3a, )KeJIE3HbIN TBO3/THK.

2. [ToaroroBka K BbINOJHEHHIO PA0OTHI

1. IMonyuure y nmpenogaBatess COOPHUK JTAOOPATOPHBIX U MPAKTHYECKUX PadOT, 000pyJOBaHUE U
PEaKTHUBBI.

2. O3HaKOMBTECH C 3aJIJaHUSIMU U TIOPSIIKOM BBITIOJTHEHUS paOOTHI

3. IloaroroBbTe paboyee MECTO JIJIsl BHIIOJIHEHUS PaOOThI

3. Kparkue TeopeTnyeckne cBeleHHs

MetaJjlibl

Metayibl - XMMHYeCKHeE 3JIeMEeHThI

BoabmmHCTBO XUMHYECKUX 371eMeHTOB (92 13 114 U3BECTHBIX) OTHOCAT K METaJlJIaM.

Metasibl - 9mo Xumuueckue nemMeHmpl, AMOMbl KOMOPHIX OMOAIOm 31€KmMpPOHbl 6HEULHE2O
(Hekomopble - u npedsHeuine20) INEKMPOHHO20 C1051, NPEBPAULAACH 8 NOIOHCUMEIbHbIE UOHbL — Ka-
muonbsl

du3znyeckue cBoiicTBa MeTaLI0B. MeTtayinyeckuil OJecK, MIaCTUYHOCTb, BBICOKAs AJIEKTPO- U
TEIUIONPOBOJHOCTh, POCT 3JEKTPUUECKOTO COINPOTUBICHHUS NPU HOBBILIEHUM TEMIIEPATYpPbI, BBICOKUE
3HAYEHUS TUIOTHOCTH, TeMIEepaTyphbl KUIMEHUS M TEMIEPaTyphl IJIaBICHUS, TBEPIOCTH, MATHUTHBIX Xa-
PaKTEPUCTUK - BCE 3TU MPAKTUYECKH Ba)KHbIE CBOMCTBA, OOILIUE AJI BCEX METAJJIOB, 0OYCIOBIEHBI Me-
TaJUNIMYECKON KPUCTANTNYECKON PEIIeTKON U METaJUIMYECKON XUMUYECKON CBA3BIO.

Bce meramnbl - TBepable BeLIECTBAa, KPOME JKUIKOM PTYTH, KOTOpas IpU HU3KUX TEMIIEpaTypax
CTaHOBUTCSI TBEPJON M KOBKOH, Kak cBHHel. He 001aar0T MIacTMYHOCTHIO JIUIIb XPYINKUE BUCMYT H
Mapraser.

XHuMHYeCKHe CBOMCTBA METALI0B. TOUHO 0XapaKTepu30BaTh XUMUUECKUE CBOMCTBA METAJIIOB B
L[EJIOM MOKHO CJIETYIOIIMM 00pa3oM: Bce MeTaJUIbl MPOSIBJISIOT TOJIbKO BOCCTAHOBHUTE/IbHbIE CBOIi-
CTBA.

B3anmopeiicTBHe MeTAJIOB ¢ pacTBOpPaMH KMCJI0T. MeTaibl B3aUMOJIEHCTBYIOT C pacTBOpaMu
KHCJIOT, KaK BBl 3HAaeTe, MPH COOIOACHUY psifa YCIOBUM:

e MeTaJlJl I0JKEH HAXOAUTHCSA JIEBEE BOJOPO/IA B PSIY HANPSIKEHUI:

K, Ca, Na, Mg, Al, Zn, Fe, Sn, Pb (H;) Cu, Hg, Ag, Au

e B pe3yJbTaTe peaklUy JOJKHa 00pa30BaThCs pacTBOPUMAs COJb, TAK KaK B IPOTUBHOM CIIydae
OHa MTOKPOET METAILT OCAJIKOM U AOCTYI KMCIOTHI K METAJUTY IIPEKPATUTCS;

® IS 9TUX pPEaKLUil He peKOMEHIYeTCsl MCII0JIb30BaTh 1iesiouHble MeTasisl; (Ilouemy?)

0-0cO00MY B3aMMOJIEHCTBYIOT C METaJUIaMU KOHIIEHTPUPOBAHHAs CepHasi KUCIOTa M a30THas
KHCIIOTa JTH000N KOHIIEHTpaIUH.

4. 3aganue
1. O3HaKOMbTECH C TIOPSAAKOM BBIIIOJHEHUS pabOThHI, 000PYJOBAHUEM U PEAKTHBAMU
2. IlpoBenuTe ONBITHI U 3ATIOJHUTE TaOJIUILY
3. CnemaliTe BHIBOIBI
5. Ilopsinok BbINOJIHEHHS PA0OTHI
1. Bzaumooeiicmeue nampus ¢ 6000i

1. B npoOupky HanmuBaem | Mi1 IUCTHIUTMPOBAHHON BOJIBL.
2. Jlo6aBuM B mpoOupky Karuto ¢/d.
2. I'oTOBUM KyCOUY€K HATpHs U OIyCKaeM B IPOOUPKY.

11. Bzaumooeiicmeue memanioe ¢ CEpHOl KUCA0MOU PA3HOU KOHUEHmMpPayuu
1. B nepByro npoOHpKy KJ1aJieM rpaHy;ly IIMHKA, BO BTOPYIO HACBIIIAaeM MarHHUM.
2. [lpunuBaem mo 1 M1 KOHIEHTPUPOBAHHOM cepHOi kucioThl. Habmtoaem.
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3. B nepByro npoOupKy Ki1ajeM rpaHyiy [MUHKa, BO BTOPYIO HAChITIaeM MarHui.
[TpunuBaem no 1 M1 pa3zdaBneHHOM cepHOI KucnoThl. Habmomaem.

111. B3aumooeiicmeue memainioe ¢ CONAHOU KUCIOMOU PA3HOU KOHUEeHmMpPayuu
B niepByro mpoOupky Kiiajgem rpaHyiay UHKA, BO BTOPYIO HACKIIIAEM MarHHi.
[TpunuBaeM 1mo 1 M1 KOHIIEHTPUPOBAHHOM COJISTHOM KUCIOTH. Habmomaem.
B niepByro mpoOupky Kiiajgem rpaHyiay UHKA, BO BTOPYIO HACKIIIAEM MarHHi.
[TpunuBaeMm 1o 1 M1 pa3zbaBiIeHHON COMsTHOM KucaoThl. Habmogaem.

1V. Bzaumooeiicmeue memannog c conamu

. B mepByto npoOupKy Ki1aJieM OYHUIIEHHYIO MEAHYIO TPOBOJIOKY, BO BTOPYIO — JKEJIE€3HBII IBO3MK.
. B mepByto npoOupKy npuiuBaeM pacTBOp Cyibdarta jkenes3a, BO BTOPYIO — PaCTBOP MEIHOIO KyIOpo-
ca.
3. Habmomaem 3a mporeccoM 15 muH.
6. Conepxanue oruera
1. Tema
2. Lens
3. Onucanue xoza paboTbl
4. BolnonHeHue SKCIEePUMEHTa
5
6
7

(98]

P

N —

. Odopmienne paboThI

. OTBeTBI Ha KOHTPOJIBHBIE BOIIPOCHI

. BeiBOABI.
7. KoHTpoJIbHBIE BONIPOCHI
1. Kakoii ra3 BeleisieTcs Ipu B3auMOAEUCTBUN HATPUs € BOJOM?
2. Ilouemy nocne no6aBieHUsT HATPUS B MPOOUPKY € BOJOH B KOTOPOil mpucyrcTBoBan (/¢ okpacTka
CTaHOBUTCSI MAJIMHOBOM?
3. MO’KHO JI1 IOJIy4YUTh BOJOPOJ B3aMMOJEHCTBUEM CBHHIIA C PACTBOPOM CEpHOM KucioTel? [louemy?
4. IloueMy npu B3aUMOJICHCTBUU Pa30aBIIEHHbIE KUCIOTHI C METaJlJIaMH JI0JKHAa 00pa3oBaThCsl PacTBO-
pumasi coyb?
5. Ioiiner nu peakus MEXy XJIOPHUIOM Kanblys U YMCThIM HUKesneM? [louemy?

Odghopmnenue pabomoi

VYpaBHeHus pe-

HaszBanue onbiTa Xon paboTsl Ha6nronenus .
aKIun

BrmBonl
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IIpakTuyeckas padora Ne9
Tema: I'eneTrnyeckas cBA3b MeEKAY KJIAaCCAMH HEOPraHUYECKHUX COCAUHEHNH
Hesab: O600NTh, CUCTEMATU3UPOBATh 3HAHHSI O B3aUMOIIPEBPAIICHUAX MEXIY KilaccaMHu Heop-
raHUYECKUX BEIIECTB.
2. [ToaroroBka K BbINOJHEHUIO pA0OTHI
1. INonyuure y npenogaBaresnsi COOPHUK MPAKTHUECKUX padoT.
2. O3HaKOMbBTECH C 3aJaHUSIMU U MTOPSAIKOM BBINOJIHEHUS pabOThI
3. IloaroroBbTe TETPaaU K 3alUCH
3. Kparkue TeopeTuyecKue cBeJIeHUA
MarepuanbHblii MUpP, B KOTOPOM MBI JKMBEM M KPOXOTHOM YaCTHUYKOW KOTOPOIO MBI SBJISIEMCH,
€IUH U B TO ke BpeMs OECKOHEUHO pa3HooOpazeH. EAMHCTBO M MHOrooOpa3ue XMMHUYECKHX BEIECTB
3TOr0 MUpa HauboJee SIPKO MPOSBISIETCS B 2eHemuuecKkoll C6s3u BEIIEeCTB, KOTOPas OTPa)XkaeTcsi B Tak
Ha3bIBAEMBIX cenemuueckux psoax. Beyienum Hanbosiee XxapakTepHble IPU3HAKY TaKUX PSIIOB:
1. Bce BemecTBa 3TOro psiAa JOJDKHBI OBITh OOpa30BaHbl OJHUM XHUMHYECKHM JIIEMEHTOM.
Hanpumep, psia, 3aliucaHHbli ¢ IOMOLIBIO CIEAYIOIUX (HOpMYII:
Bro 2 HBr = NaBr - NaNO3
HEJIb3sl CYMTATh T€HETHUECKUM, TaK KaK B IIOCJIETHEM 3BEHE JIEMEHT OpOM OTCYTCTBYET, XOTSI pe-
akuus g nepexona or NaBr k NaNO3 serko ocymiectBuma:
NaBr + AgNO3 = AgBr|.. + NaNO3

DTOT psAl MOT Obl CYUTATHCA TEHETHYECKUM PAJIOM dJeMeHTa Opoma, eciu Obl €ro 3aBepIluiy,
HarpuMmep, Tak:

Br, 2 HBr - NaBr 2> AgBr

2. BemectBa, 00pa3oBaHHBIE OJJHUM U TEM XK€ DIIEMEHTOM, JOJKHBI MPUHAIICKATh K PA3IMYHBIM
KJIaccaM, TO €CTh OTpaXkaTh pa3HbIe (POPMBI €r0 CYIIECTBOBAHMS.

3. BemecTBa, oOpa3ymoiine reHeTHUeCKU psifi OJHOTO 3JIEMEHTAa, IOJDKHBI ObITh CBSI3aHbI B3aH-
MormpeBpaieHusiMu. [1o 3Tomy npu3HaKy MOKHO pa3indarh HOJHblIE U HENOIHble TEHETUYECKUE PSIbL.

Hanpumep, npuBeeHHBIN BBIIIIE TEHETHYECKHUI psia OpoMa OyAeT HeMOJHBIM, HE3aBEPIIICHHBIM.
A BOT CIIETYIOIIHM PSIA:

Br, & HBr = NaBr - AgBr = Bn

y>K€ MOXKHO pacCMaTpHBaTh KaK MOJHBIA: OH HAYMHAJICS MTPOCTHIM BEIIECTBOM OPOMOM U UM XKe
3aKOHYMIICS.

O06001as ckazaHHOE BBIIIE, MOKHO JIaTh CJIEAYIOIIEe OMpeIeJICHUE TeHETHUYECKOTO psJia;

2EHEeMUYeCKUM HA3bIEAIOM PO 8eujecmes - npeocmagumenel pasHvlx K1Accos, AGIAIUUXC CO-
OUHEHUAMU OOHO20 XUMUUECKO20 IIeMEeHMA, CEA3AHHBIX 63AUMONDESPAULCHUIMU U OMPANCAIOUWUX 0O~
HOCMb NPOUCXONHCOCHUSL IUX eU4eCE UTIU UX 2eHE3UC.

['eHeTnyeckas cBs3b - MOHATHE Oosiee 001Iee, YeM FeHETUYECKUN Psijl, KOTOPBIN SIBISIETCS MYCTh U
SPKUM, HO YaCTHBIM MPOSBICHUEM 3TOH CBSI3U, KOTOpasi pealn3yercs MpH JOOBIX B3aUMHBIX MpEBpalle-
HUSX BellecTB. Toraa, O4eBUIHO, TIOJT ATO OMPEISICHUE TTOIXOIUT U TIEPBBIA MPUBEICHHBINA B TEKCTE Ta-
parpada ps BEIecTs.

st XapakTEepUCTHUKNA T€HETUYECKON CBSI3M HEOPTAaHMYECKUX BEIECTB MBI PACCMOTPHUM TPH pa3-
HOBUJITHOCTH T€HETUUYECKHUX PSAIOB:

1. l'enernueckuit psan metauia. Hanbonee Gorart psig Metamia, y KOTOPOTO TPOSIBISIIOTCS Pa3HbIe
CTENEHU OKHUCJEeHUs. B kauecTBe mpumepa pacCMOTPUM F€HETUYECKUH Pl Kejie3a CO CTENEHSIMHU OKHC-
JIeHud +2 u +3:

Fe > FeCl, — Fe(OH), — lf(‘() = Fe — FeCl, > Fe(OH), > Fe,0, > Fe
MeTa conb OCHOBaHME OCHOBHBI MeTa P FHADOKCH Bt T
XJOPHA THAPOKCH OKCHA - XJOPHAL 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, 9T0 17151 OKHCIIEHUS Kene3a B xyopu xenes3a (I1) HyxHo B3saTh 6osee ciaabblii OKHC-
JUTENb, YeM JJIs ToTydeHus xiopuaa xenesa (I11):
0 +1 +2 0 0 0 +3
Fe + 2HCI = FeCl,, + H,, 2Fe + 3Cl, = 2FeC
— [
2e

1
].'(
6e

2. 'eneTrueckuil psj HeMeTau1a. AHAJIOTHYHO Psiy MeTaiia Oojiee OoraT CBSI3IMH Psiji HEMETaJl-
JIa ¢ Pa3HBIMH CTEIICHSIMU OKUCIICHHS, HAIIPUMEP T€HETHUCCKUI P CEPhI CO CTEIICHAMH OKUCIIEHUS +4 1
+6:

S > S0, > H,S0, > Na,sS0, — S0, — SO, — HS0, — 80, > 8

i 20 {HCJIOT i CMCJIOTHBI I cepHas KUCJIOTHBIN HemMeTaJll
HeMeTaJlJl KUCJIOTHBIN cepHHUCTAsA COJIb KMCJIOTHbBIN KUCJIOTHBI I : as i
OKCH/I KHCJI0Ta cyJib(pUT HAT] OKCHUJL OKCHJL KHCJIOTa OKCHJL '
oxkeua cepoi(IV) okcu cepol(IV) oxeng cepni(VI) okcuj cepoi(IV)

3aTpynHEHHE MOXKET BbI3BaTh JIUILb MOCIEAHUNA nepexoa. Ecnu Bbl BeINONIHACTE 3aJaHUs TAKOTO
TUIA, TO PYKOBOACTBYHTECH MPABUIIOM: YTOOBI MOJIYYUTh MPOCTOE BEIIECTBO U3 OKHUCICHHOTO COEIHHE-
HUS 3J€MEHTa, HYXKHO B3ATh JUIS 9TOHM LI€JM caMO€ BOCCTAHOBJIEHHOE €r0 COEAMHEHUE, Halpumep JIeTy-
yee BOJIOPOJHOE COEAMHEHUE HeMeTasula. B HameM npumepe:

+4

2 0
SO, + 2H,S = 2H,0 + 38!

ITo aT0i1 peakuuu B IpUpoJIe U3 BYJKaHUYECKUX ra30B oOpa3yercs cepa.
AHaJOTHYHO 715 XJIopa:

+5 1 0
KC]():; + 6HC] = KC1 + 3(:12 } 3“20

3. I'eHeTHuecKu paAx METajuia, KOTOPOMY COOTBCTCTBYIOT aM(bOTepHBIC OKCHJI W THAPOKCHUI,
OYCHb Oorar CBA3sIMH, TaK KaK OHHU HPOSABJIAIOT B 3aBUCUMOCTH OT yCJIOBI/Iﬁ TO CBOMCTBa KHUCJIIOTBI, TO
CBOMCTBAa OCHOBaHUS. HaanMep, pacCMOTpUM reHEeTUYCCKHUH pAd OUHKaA:

v
» Na,[Zn(OH )]
) ‘.,”J”'

Zn > ZnO —> ZnSO, —> Zn(OH),—_

am@doTepHbIi COJIb am@oTepHbIi

b/
5 *>ZnCl, — Zn
OKCHJL [”,‘”)U)d'f],l

cosb
‘ 4

4. 3aganue

1. BHUMAaTeapHO NPOYUTANTE YCIOBUS 33 JaHUN
2. BeinosHuTe 3a1aHus

3. OTBeTHI 3aNUIINTE B TETPAH

S. lHopsinok BbINOJHEHHS PA0OTHI

3ajganuve. 3anuIunTe ypaBHEHHs PEAKIUi, WUTFOCTPUPYIOIIUX CIEAYIOIIME IPEBPAIEHHS
a) S 2 SO; 2 SO3 2 H2S04 2 CaSO04

0) C > CaC, 2 CoH; = CO; 2 CsH1206 = C2HsO0H

6. Conep:xkanue oTyeTa

1. Tema

2. lens

3. BbINoaHUTH 331aHUS B TETpAIN

4. OTBeTUTH HA KOHTPOJIBHBIE BOIIPOCHI

7. KoHTpOJIbHBIE BONIPOCHI

3aoanus 011 camocmosamenvbHblx 6b160008.

1. Yto Takoe reHeTH4ecKuid psia?

2. YeM oTauyaeTcs MOHATUE TEHETUYECKAs! CBA3b OT MOHATHS T€HETUYECKUU psa?

3. B ueM paznuumne Mex1y IOJHBIM U HEMOJIHBIM T€HETUUECKUM psiioM?

4. Onpenenute, OTHOCSATCS JIU TIPEBPAILEHUS B BaIllMX BApUAHTAX K TEHETHUYECKUM CBSI35IM.
5. Onpenenure, K KaKUM T€HETUUYECKHUM PsAJIaM OTHOCSITCS TIPEBPAIIIEHUS B BallIMX BapUAHTAX.
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IIpakTuyeckas padora Nel(
Tema: O3nakoMIeHHe ¢ 00pa3HaMu CPeACTB ObITOBOM XMMMH U JICKAPCTBEHHBIX MpenapaTroB

Heab: O3HaKoMIEeHHE ¢ XUMHUYECKUM COCTABOM M MHCTPYKLMSAMU 110 IPUMEHEHUIO BaKHEHIIMX
JIEKapCTBEHHBIX IIPENApaTOB U MaTEpUalIoB, C COCTAaBOM M IPUMEHEHHEM HEKOTOPBIX XUMHUYECKHUX
CPEJICTB 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. IloaroroBKa K BbINOJHEHHIO PA00THI

1. INonyuure y npenogaBaTesss HHCTPYKIIUH K MPAKTHYECKON paboTe.

2. O3HaKOMbBTECH C 3aJJaHUSIMHU U MOPSIIKOM BBITOJTHEHHS paOOTHI

3. O3HaKOMbBTECH C IIPABUJIAMH M0JIb30BaHUs AomaiiHen anteukoit u I OCT 25644-96 Cpeocmea
Morowue cunmemuyeckue nopoukooopastvle. Obuue mexuuyeckue mpeoosanus

4. Kparkue TeopeTrnueckmne cBeJeHHUs

JloMamiHAsi MeIUIUHCKAS aNTeYKa

IIpaBuiia nosib30BaHMs JOMAalIHeH aNITeYKOi

e Jlep)KuTe anTeuky B HEIOCTYITHOM MECTE ISl IeTeH, MCUXUIECKH OOJIBHBIX U TOXKHUIIBIX JIFOICH
C 0C1a0JIE€HHBIM 3PEHUEM.

e Ha Bcex ymakoBKax JIEKAPCTBEHHBIX PENApATOB JOKHBI ObITh STUKETKHU.

e O0s3aTeNbHO IPOBEPSIIITE CPOK FOJTHOCTH JIEKAPCTBEHHOI'O IIperapara.

e [lpu XpaHEeHUM JEKapCTBEHHOTO Iperapara HeOOXOIUMO YUYHTHIBATH TPEOOBAaHUS IO XpaHe-
HUIO, YKa3aHHbIE B MHCTPYKLIMH K IIpenapary.

e [lepen Tem, Kak aTh npenapar 4i€Hy CEMbH, BHUMATEIbHO MPOYUTANTE MHCTPYKLMIO K Ipe-
napaty, ocod0oe BHUMaHue, oOpainas Ha MPOTHBONOKA3aHUS K IPUMEHEHUIO, MEPBI IPEIOCTOPOKHOCTH,
B3aUMOJICHCTBUS C APYTUMU IIpenapaTaMH.

Onpenesnenue MPUroHOCTH JIEKAPCTBEHHBIX NPENapaToB
U BCIIOMOTaTeJIbHbIX MATEPHAJIOB

o [[nacThIph HOKEH OBITh YUUCTBIM, DJIACTUYHBIM, XOPOIIIO IPUKIEUBATHCS.

o JIpake 1 TaONETKU HE JOJKHBI UMETh TPEIIHH, [[apallvH, MATeH.

e Ma3u He IOJKHBI OBITh 3aCOXIIIMMH, JOJDKHBI JIETKO BBIJABIMBATHCS U3 TIOOMKA, BHIIABICHHBIE
MIOJIOCKOH — HE PacCiIanBaThCsl, XPAaHUTHCS B 3aKPBITHIX TIOOMKAX.

e J)Kunikue yiekapcTBa HEIb3s IPUMEHATh, €CJIM OHM YaCTUYHO Pa3IMINCh, UCIIAPUIINCH, COLEPKAT
0CaJIOK B BUJI€ XJIOIILEB.

Moronue u YuCTSIIME CPEICTBA

I'OCT 25644-96 Cpeocmea morowue cunmemudeckue nopoukooopasnvie. Ooujue mexnuieckue
mpebosanus

[Topomky TOMKHBI M3TOTOBIATHCS B COOTBETCTBHM C TPEOOBAaHMSIMHU HACTOSILErO CTaHAApPTa U
TEXHUYECKUX YCIIOBHIl; IO pelenTypaM, COrNIaCOBaHHBIM C OpraHaMH 3/IpaBOOXPaHEHUS; TEXHOJIOrH4Ye-
CKUM perjaMeHTaM U o0pa3liaM-3TajioHaM, YTBEP)KICHHBIM B YCTaHOBICHHOM MOPSIJIKE.

Ymo makoe cmupaivHlilt ROPOULOK?

Cmupanvhutit ROpOUIOK — 3TO CMECh OOJIBIIIOTO YHCIa XUMUYECKUX KOMIIOHEHTOB. Y MEHHUE TPO-
M3BOJUTENIEH COCTaBUThH MPABUIBHYIO XMMHUECKYIO (POPMYIly, ONTUMAIbHO COYETAIOLIYI0 aKTHUBHBIE BeE-
LIECTBA, O3BOJIAET CO3/4aBaTh XOPOIINE CTUPAIbHBIE IOPOLLIKH.

IToBepXHOCTHO-aKTHBHBIE BelllecTBAa.

Kak npaBuiio, B cOCTaB CTUPAIBHOTO MOPOIIKA BXOJIUT KOMOMHALIUS STUX SH3UMOB, U OHU YCHIIU-
BalOT AercTBUE ApYyT npyra. [Iopomok ¢ 3H3UMaMu — 3TO XOPOIIMK AOporoi nopomok. HamoMmuum, 4to
OOJIBIITMHCTBO 3H3UMOB 3 GeKTHBHBI Tpu Temnepatype 40-60°C u nmuuis HekoTopsie pu 80°C, mosTomy
MCIIOJIb30BaTh CTUPAJIbHBIA MOPOIIOK ¢ OMog00aBKaMu MPH BBICOKOW TeMIeparype, Hanpumep, Mpu Ku-
MSTYEHUH, TPOCTO OECCMBICIIEHHO.

Kakmue 0b1BaroT Moromiue cpeacra?
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HaunGonee pacmpocTpaHeHbl y HaC nopoulkoobpastvle Moromue cpenctBa. OHM BBICOKOA(DPeK-
TUBHBI JUISl CTUPKU OOJIBIIIEH 4YacTH BelIed €KeIHEBHOTO MOJIb30BaHUs (IOCTENbHOE Oenbe, Olekaa U
T.J.).

JKuokue morowue cpeincTBa Takke MOTYT ObITh 3(p(EeKTUBHBI MpU CTUPKE €Ia003arpsi3HEHHOTO
0enbs. A BOT UCIOJB30BaTh MX JUJISl CTUPKHU CHJIBHO3Arpsi3HEHHOro Oelibs OEcIoyie3HO, ¢ 3TUM OHU He
CIIPaBSITCH.

B noporux cynepmapkerax MOsSBHICS €€ OJUH BUJ MOIOUIUX CPeACTB — mabniemxu. OHU ObIBa-
I0T OJTHOCJTIOWHBIE OBICTPOPACTBOPUMBIC WM MHOTOCIIOWHBIE C PEryIHUPYEeMO CKOPOCTHIO PAaCTBOPECHHUS
cioeB. Bo BTOpoM ciyyae akTUBHBIE BEILIECTBA BKIIFOUAIOTCS B pabOTy Mo oyepean: cHavana sH3uMbI (30-
40°C), 3areM kucinoponocoaepxamue oroenuBarenu (60°C). OCHOBHOE OTIUYHE ITHX MOIOIIUX CPEACTB
— yI00CTBO U SKOHOMHUYHOCTD 03upoBaHus (12 TabieTku B 3aBUCUMOCTHU OT CTEIICHH 3arpsi3HEHU).

5. Ilopsnok BbINOJTHEHUS PA0OTHI

1. JdomaniHsisi MEIUIIMHCKAS anTeuKa

OTBeTHI 3aMUIIUTE B TETPAIb

1. ITo3HakOMBTECH C COCTAaBOM M TpaBUJIAMHU MOJB30BaHUS JOMAIIHEH anTeykol, MpU3HAKaMH
MIPUTOTHOCTH €€ COCTaBIAIONINX K UCToNb30BaHui0. (CM. «KpaTkue TeopeTHUecKue CBEICHUS)

2. OmpeneneHue NPUTOAHOCTH JIEKAPCTBEHHBIX MPENapaToB

3. OmpenenuTe MPUroAHOCTh BCTIOMOTaTEIIbHBIX MaTEPUATIOB

2. Moronue v YucTsiue cpeacTsa

OTBETHI 3aMUIIUTE B TETPAIb

1. O3HaKOMBTECH C COCTABOM U NMPUMEHEHUEM MPEUIOKEHHBIX XUMHUYECKUX CPEJCTB CAHUTAPHUU
Y TUTUCHBI.

2. Onpenenute, K KaKO# rpyIie MOIIIUX CPEACTB OHH OTHOCSTCS?

3. Omnpenenute CpoK rOAHOCTH?

Hcxo0a u3 xapakmepucmuKku mMowouiezo cpeocmaea, onpeoesiume MOMdCHO iU €20 RPUMEHAMb 8

nUWLEBOIl NPOMBLULTIEHHOCU.

7. Conepskanue oTyera

1. Tema

2. lens

3. Odopmienne paboThl

4. OTBeTH HA KOHTPOIBLHBIE BOMTPOCHI

5. BbIBOABI.

8. KoHTposbHbIE BONPOCHI

1. YUro HeoObxoaumo crenaTh nepea ynorpeoaeHueM JeKkapcTra’?

2. Kakue rpynmsl MOIOIINX CPEICTB BHIMYCKAET XUMHUECKask MPOMBIIITIEHHOCTh?

3. Vkaxute QyHKINHU (337a41) KOMIIOHEHTOB CTUPAJIbHOTO Nopoiika. OTBET 3aHECUTE B TAOJIUILY.

KoMmnonent Oyukuus (3a1a4a)

IloBepXHOCTHO-aKTHBHbIE Bellle-
crBa (ITAB)

Docharbl

Ilenounble KOMIIOHEHTHI

OnTuyeckue 0T0CIUBATEIH

Kucaoponocoaep:xamue oroesn-
BaTeJIn

IH3UMBI

AHTHpeCOpOEeHTHI

Oraymku

Ilenoracureau
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3. KoMIuIeKT MaTepHuaJIoB VISl IPOMEKYTOYHON ATTECTALUM 10 Pe3yJIbTATaM 0CBOCHUS
npeaMera

ITosicHuTeIbHAA 3amUCKA

[Ipenmer «XuMusi» uzydaercs cryaeHTamu crneruaibHoctd 19.02.11 TexHomorus npoaykToB Mu-
TaHUS U3 PACTUTEIBHOTO Chipbsa B TeueHue Il cemectpoB B coorBercTBuu ¢ ®I'OC, Paboueii mporpam-
Mo, yrBepxkaeHHou [THK «EctecTBeHHO —Hay4yHOTO ITUKIIay.

[TpomexxyTouHoi (OpPMOI aTTeCTallMK MO JUCHUIUIMHE sBIseTCs MU epeHIUPOBaHHbIA 3a4erT,
KOTOPBI UMEET CBOCH yenbio MPOBEPKY MPEAMETHBIX M METAlPeIMETHBIX KOMIETEHIIUNH 00yJalomuxcs
10 ONIEPUPOBAHUIO OCHOBHBIMU MOHITHUSIMM, 3aKOHAMU U TEOPHUSAMH XUMHUH, Ba)KHEHIIMMU BEILECTBAMU,
XUMHUYECKUMHU PEAKIUSIMU, pacieTaMu 110 XUMUYECKUM (popMysIaM U YpaBHEHUSIM.

3ayer npoBoauTcs B popme TecTupoBaHus. PazpaboTaHo yeThipe BapHaHTa, KaK/blii BAPHAHT CO-
CTOUT U3 IATH YacTed. OnpeneisionM IpU3HAKOM KaKIoW 4acTH paloThl ABiseTcs (Gopma 3agaHuil,
KOTOpBIE Pa3INyaroTCs M0 COAECPKAHUIO U CIIOKHOCTH.

Crpykrypa Tecra.

Yacte A comepxut 16 TecTOBBIX 3aaHUI 3aKpbITOi popMbl. Ha BeImOMHEHNE 3TOM YacTu paboThI
orBoautcs 40 MuH.

Yacte B conepxut 4 3ananus otkpbiToi popmbl. Ha BeimonHenune 3Toil yactu paboThl OTBOIUTCS
15 muH.

Yacte C comepxut 7 3aJaHuii Ha COOTBETCTBHE, KOTOpPbIE TPEOYIOT BHUMATEIBHOCTH, YMEHUS
aHAIM3UPOBaTh, CPAaBHUBATH. Ha BHITIOJIHEHHE 3TOM YacTH pabOThl OTBOAUTCS 45 MUH.

Yacte D copepxut 2 3a1aHus Ha YCTAaHOBIIEHUE MOCIEA0BATEIHLHOCTH, KOTOPbIe TPEOYIOT BHUMA-
TenbHOCTU. Ha BblnosiHeHue 3Toi yacTu padoThl oTBoAUTCS 20 MUH.

Yacts E conepxur 2 3anaun. Ha Beinonnenue oroaurcs 30 MuH.

CucremMa ouleHUBAHUS IK3aMEHALIMOHHOM PadoThI

YacTb A. 3a IpaBUIBHBINA OTBET HA KaXKI0€ 3a7aHue yacTu A crtaButcs 1 6amn (16 6anos).

Yactp B. 3a kaxaplil mpaBUiIbHBINA OTBET Ha 337aHue yacTu B craBurcs 1 6amn (4 6amna).

Yacts C. 3a kaxxaoe mpaBUIbHOE cOOTBeTCTBUE CTaBUTCs 1 Gamn (3amanus Nel, No2, Ned, No5 —
o 2 6amna, Ne3, Ne7 — o 1 6anmmy, Ne6 — 3 6amna) (13 6amos).

Yactp D. 3a ycTaHOBJIEHUE MPaBUIBLHOMN NOCIIE0BaTENbHOCTH 3a0aHuil yact C craBUTCs 1O 3
6aa (6 6aysoB).

Yacts E. Pemenne kaxaoii 3aiaun oneHuBaeTcs B 5 6aminos (10 6amios).

MakcumanbHoe KoaudecTBo 6amioB — 49 (3a yacte A — 16, yacte B — 4, wacts C — 13, yacts D —
6, gactp E — 10).

IIkana nepeBoaa B NATHOAIbHYIO CHCTEMY OLEHKH:

0 — 25 6amna — «2» (0 — 52%)

26 — 37 6amna — «3» (53 — 74%)

38 — 41 6amna — «4» (75 — 84%)

42 — 49 G6amna — «5» (85 — 100%)
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Tect
YACTb A. 3aoarnus 3akpoimoit ¢hopmwi
1. MakcuMabHOE YUCIIO JICKTPOHOB, 3aHUMAIOIIUX 3S — OpOUTaNb, PABHO:

1) 14; 2)2; 3) 10; 4) 6.
2. K p-HanemeHTaMm OTHOCHUTCS:
1) kpemHmMii; 2) aKTUHH; 3) renuii; 4) xpowm;
3. DnektpoHHas Gopmysa aToMa aTFOMUHUS:
D1s?2s2p';  2) 1s22s?2p®3s?; 3) 152252 2p®3s23p!; 4) 152252 2p®3s%3p°.
4. bpomun Kamus — TBEPIO€ TYTrOTUIABKOE BEIIECTBO, HUMEET KPUCTAIUTMYECKYIO PEIIETKY:

1) noHHy10;  2) MOJIEKYJISIpDHYIO;  3) METaJULIMYECKYl0;  4) aTOMHYIO.
5. Cucrema, Korja Kamiy OAHOH KUIAKOCTH paclpeielieHbl B Cpefie APYroi *KHUIKOCTH, Ha3bIBACTCSL:
1) KOJIOUTHBIN pacTBOP; 2) SMyJbCHS; 3) cycneH3us; 4) a3p030.1b.

Hapymenue (oTciauBaHue) CTpyKTYpbI Ielisi C BbIACICHUEM BOJIbl HA3bIBAETCS:

1) cenumenTanus; 2) Kore3usi; 3) cunepesuc; 4) nentu3anus.
7. B 760 r Bozbl pactBopuin 40 1 pocopHOil kKuca0Th. MaccoBas 4011 KUCIOThI B PaCTBOPE paBHa:

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

8. KucnoTel — 3T0 ClI0XKHBIE BEIIECTBA, COCTOSIIIUE U3 AaTOMOB:

1) Bonopoaa 1 KMCIIOTHOTO OCTaTKa; 3) kucaopojia, MeTaula Wik HEMETaa;

o

2) MeTaiia U KUCIIOTHOTO OCTaTKa; 4) metanna u rpynmnsl OH.

9. Conm — 3TO CIOXKHBIE BEIIECTBA, KOTOPHIE COCTOST U3 aTOMOB:
1) Bonopoaa 1 KMCIIOTHOTO OCTaTKa; 3) kuciaopojia, MeTaula Wik HEMETaa;

2) MeTajuia U KUCJIOTHOTO OCTaTKa; 4) metanna u rpynnsl OH.

10. Hemerasuibl pacnoioKeHbl:
1) B nepBoii nonosune [1.C.; 3) B npaBoii BepxHeit yactu I1.C.;

2) Bo BTOpo# nosiosune 11.C.; 4) B neoii HmxHel yactu I1.C.

11. I'pynna —COOH — 310 coueranue rpymni:
1) anpaeruiHON ¥ TUIPOKCUITHLHOM; 3) kKapOOHMIHLHOM U aJTbJETHIHOM;
2) TUIPOKCHUIIBHON U aMUHOTPYIITIHI, 4) kapOOHUIBHON U TUPOKCUIIHLHOM.
12. KayecTBeHHas peakius Ha MIUIEpUH:
1) o6pazoBanue riunepata meau (1) spko — cunero 1Bera;

2) BBIICIEHUE BOJIOPOA NIPU B3aMMOJICHCTBUH C aKTUBHBIMH METAIJIAMHU;
3) obecuBeunBaHne OPOMHOMN BOJIBI;
4) mosiBIIeHHE OcasiKka cepedpa.

13. ®ynkumonansHas rpynna —NH> HazbiBaeTcs:
1) nonom aMmMoOHUS; 3) aMUHOTpYHIION;

2) anpJeruIHON TPYIION; 4) kapOOHUITILHOW TPYMIIOH.

14. AMMHOKHMCIOTBI IPUHAJIEKAT K YUCILY:
1) opraHMuYEeCKUX KUCIIOT; 3) oprannueckux aM(pOTEPHBIX COSAMHEHUI;

2) opraHMYeCcKUX OCHOBaHUI; 4) HeopraHMYECKUX KUCIOT.

15. BropuuHas cTpykTypa Oenka moiep>KuBaeTCs:
1) KOBaJIEHTHBIMHU TIOJISIPHBIMH CBSI3SIMU; 3) NOHHBIMH CBA3SIMU;
2) BOJOPOAHBIMHU CBSI3IMH U IUCYIb(YHUIHBIMI MOCTHKAMU; 4) BOIOPOIHBIMH CBSI3IMHU MEXTY
C=0 u >NH rpynnamu.
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16. Kakue 13 BeIIECTB SBIISIIOTCS U30MEPAMMU.
1) CH; - CH=CH - C= CHy; 4) CH= CH- CH = CHy;
|

CH; 5) CH;— CH = CH - CH = CHy;
2) CHs — CH= CH - CH: - CHs;
3) CH, = C — CH = CHyz; 6) CH;— C = C - CHs.

|
CH3;

YACTh B. 3adarnus omxpvimou hopmbol

1. Hononauts. Cl0XKHBIE BEIIECTBA, COCTOSIINE U3 JIBYX JJIEMEHTOB, OJUH U3 KOTOPBIX — KHCIOPOJ B
CTEIEHHU OKUCIIEHUS —2 HA3bIBAIOT +evvereen.

2. JIONOJAHUTE. DIEKTPOJIUTHI, KOTOPHIE AMCCOLMUPYIOT HA KaTHOHBI BOJOPOJA U AHUOHBI KUCIOTHOTO
OCTAaTKa Ha3bIBAIOT +eeveenens

3. Jlomonuuth. OpraHudeckue BEIIECTBAa, MOJEKYJbl KOTOPBIX COJAEpKAT KapOOKCHUIBHYIO TPYIIY —
COOH, cBs3aHHYIO € YIJIEBOJAOPOAHBIM PATUKATIOM HA3BIBAIOT veerenee.

4. Jlononuutk. BemnectBa ¢ 04eHb BHICOKON OTHOCUTENIBHOM MOJNEKYISIPHOM Maccoi, MOJIEKYJIbI KOTOPBIX
COCTOST U3 MHOKECTBA IMOBTOPSIOIIUXCS CTPYKTYPHBIX (PPArMEHTOB HA3BIBAIOT eveeveens

YACTD C. 3adanus na ycmaHnog1eHue coomeemcneus

1. CootBercTBHE «d)opMyna BCIICCTBA U THUII XHUMHYECKON CBSI3U

Dopmyiia BENIECTBA Tun XUMHUYECKON CBSI3U
1. K20 a) MeTaJlInyecKasi B) KOBaJCHTHas MOJIApHAs 1) BOJOPOIHAS
2.Ho 0) noHHas ') KOBAJICHTHAs HEMOJIIpHAas

2. CootBerctBue «dopmysia 1 Ha3BaHUE BEHIECTBAY. .

®opmyna | Ha3sanue Beniectsa

1. FeCly; | a) conmsnas kucinota;  0) xynopup kenesa (1I);  B) ruapokcua HaTpus;  T) YrojbHas KHCIIOTa;
2. NaOH; | m) oxcun xenesa (II); e) okenp xxenesa (III); ) xmopux xeneza (111).

3. CooTBeTcTBUE «YPAaBHEHHIO PEaKUi U COKPALIECHHOE MOHHOE YPaBHEHUE

VpaBHEHUIO peakuui CokpallleHHOe HOHHOE ypaBHEHHE

1. FeCl; + 3NaOH = Fe(OH)3 |+ 3NaCl | a) 3Na" + 3CI~ = 3NaCl B) FeCl;+ 30H = Fe(OH);3|+3CI™
6) Fe’*"+ 3NaOH = Fe(OH)3| + 3Na" 1) Fe*" + 30H = Fe(OH)s|

4. CootserctBue «Kiacc HeopraHM4ecKiX COeMHEHUH U (hopMysa BELIECTBa»:

Kracc HeopraHu4ecKnuX CoeIMHEHUN dopmyna BeecTsa
1.OcHoBanwMs a) H2C03; B) MgSO4; I[) Fe Os
2.Comm 6) H» F) Ca(OH)z; e) CoHy
5. CootBerctBue «Kiacc opraHn4eckux coeTuHEHUH 1 001as hopMynay:
Kiacc opraHudeckux coeiMHEeHUI O61mas Gpopmyiia
3. Aunkansl a) CnH2n; 0) CnH2n+2; B) CnH2n-6; r)CnH2n-2;
4. KapOoHOBBIE KUCIIOTHI n) CnH2n+1;  e) CnH2n+10H; x) R-COH 3) R— COOH
6. CootBercTBHE «THN peaKlMK U UCXOJIHBIE BEIIECTBA»
Tun peakuuu Ucxonueie BemecTsa
1. 3amemieHue a)CH; —C=C-CH3+HCl-> B)CHs-C (CH3)—CH(Cl) + KOH -
2. IlpucoenuueHue 0) CHs + Cl, »> r) CH3—CH>—COH + AgoO(NH4+OH pp) =2
3. Oxwucnenue

7. CootBerctBue «llonmumep 1 MoHOMEP»

[Tommumep MoHomep
1. [Monmumponwiexn a) € — aMUHOKAIIPOHOBAS KACIIOTA B) IIPOITHJICH
0) m3ompeH T) 3THJIEH
YACTh D. 3adanusn na ycmanogienue nociedosameibiocmu
1. VYkaxure mociieoBaTebHOCTh PEareéHTOB, MCIOJIb3YEMBIX JJIsI OCYIIECTBICHUS CIEAYIOIMMX Ipe-
BpALCHUN:

C;Hs 2 CHsOH -> CH3COH - CH3COOH - CH3COONa
1) HNO3; 2) H20; 3) CuO, t% 4) A 220 (avvmaunpiii pp); 5)Na2SOs4.
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2. B ypaBuenun peaknuu: Cu + 4HNO3 o) — Cu(NO3)2 + X + Y, BMmecTto X 1 Y clieyeT Hanmucarh:

YACTD E.

1) NO2 u H20; 2) 2NO2 u 2H20; 3) NO u H20;

Pewienue 3a0au

1. Beruuciaure Maccy CepHOM KHUCIOTBI, KOTOpasi MOTPeOyeTcsi, YTOObI HEUTPaIu30BaTh PacTBOP, COAEP-

amuid 10 T rugpokcuaa HaTpus?

2. TInoTHOCTH OpraHUYecKoro BemecTBa (H.y) paBHa 1,17 /1. BeraucnuTe ero OTHOCUTEIBHYIO MOJIEKY-

4) 2NO u 4H,0;

JSIPHYIO Maccy U HaiauTe GopMyIlly, €ClId MaccoBas J10Jid B HEM yriepoaa paBHa 92,3%, a Bogopona

—7,7%.

OTBeThI

Tect

YACTb A. 3aoanus 3aKpblmoit hopmwl
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)

YACTb B. 3adanus omkpvimoii hopmwi
1 Oxcuapl

2 Kucnotsr

3 KapOoHoBBIE KHCTOTHI

4 ITonumepsl

YACTb C. 3adanusn na ycmanosienue cOomeemcmeus
1 16, 2r

2 10, 2B

3 Ir

4 Ir, 2B

5 10, 23

6 16, 2a, 3r

7 1B

YACTb D. 3a0anus na ycmanosienue nocied06ameibHocmu
1 2,3,4,5

2 2

YACTb D. 3a0anus na ycmanosienue nocied06ameibHocmu
1 12,25r

2 C,H,.
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[Tpunoxenue 1

Pemenue 3ana4
Nel. Boruncnute Maccy CepHOI KHCIOTHI, KOTopas moTpedyercsi, YToObl HEeHTpanu3oBaTh pacTBOp, CO-
nepskamuid 10 r rugpoxcuaa HaTpUsi?

Jano: Pemienne

m(NaOH)= 10r 1.3anuceiBaeM ypaBHeHue peakuuu. [log ¢popmynoii OTMEUEHHBIX BEIECTB
yKa3bIBa€M KOJIMYECTBO BelIecTBa (omnpeaensercs mo koddduiuentam) u
MOJIIPHBIC MACCHhI (TIOJICYUTHIBAIOTCS IO (hOPMYIIaM BEIIECTB).

Haiitn: H S0, + 2NaOH = Na,SOs  + 2H,0
m(H 2S04) -? 1 Monb 2 MoIb
98r/MoIB 80r/monb

2. BoruncnsieM KOJIMYECTBO BELIECTBA TUAPOKCUA HATPUS, B3ATBIX I PEAKIUU:
v (NaOH) = m (NaOH) / Mr (NaOH);
v (NaOH) = 10r / 40r/moub = 0,25 Moib
3.3 ypaBHEHHUsI peakiuu cieayer, uyTo s peakiuu ¢ 2 Mok NaOH tpebyercs 1 monp H 2SO4
CnenoBarenbHo, s 0,25 Mok ruipokcuia HaTpus TpeOyercs X. Peraem nponopuuio
2 moab NaOH — 1 mons H 2SO4
0,25 Mo NaOH — X mous H 2SO4
X wmoib H 2SO4= 0,25 moib x 1 Mmoib/2 monb = 0,125 Monb
4. Beraucnsiem maccy H 2SOs:
m (H 2SO04) =v (H 2SO4) * M (H 2S04);
m (H 2S04) = 0,125 moub * 98r/moms = 12,251
6. OnpenensieM Maccy peaibHO MOTYYEHHOTO TETPAaXJIOpHa yriiepoa:
m up (CClg) = m (CCly) * ws (CCly) / 100; m p (CClg) =77r+ 80/ 100 = 61,61
OtBet: m(H 2S04) = 12,251
No2. [110oTHOCTB OpraHUYecKOro BemecTBa (H.y) paBHa 1,17 r/n. Beraucianre ero OTHOCUTENBHYIO MOJIe-
KYJISIPHYIO Maccy U HaiauTe hopMyIly, eclid MaccoBasi 10Jig B HEM yriiepoja paBHa 92,3%, a Bogopoa —
7,7%.

Hano: Pemenue:

p(CHy)=1,17r/n | 1 sapuanm

®%(C) =92,3% 1. Haxoaum MOJIIpHYIO Maccy OpraHA4eCKOro BEHIECTBA

®%(H) =7,7% o popmyne M = p. Vi

Haiiru: M (opr. semy = 1,17 v/ * 22,4 ni/mons = 26,2 T/MOTIb.
CHy-? 2. IlockonpKy 4MCIIOBOE 3HAYEHHE MOJIIPHON MacCCHI

PaBHO OTHOCHUTENBHON MOJIEKYJISIPHOI Macce

M = M,, cnenosarensHO M, (0pr. Bem.) = 26,2.

3. Haxoaum 4uciio aTOMOB yriiepojia ¥ BOJIOPO/ia B MOJIEKYJIe
OpPraHUYECKOTO BEIECTBA:
x:y=923/12:7,71;, x:y=7,7:7,7, x:y=1:1.
[pocreitmas dopmyna CH. Ho M, = 12+1 =13, T.e B 1Ba pa3a MEHbIIIE,
yeM HalJieHHas
M, (ope. sens) = 26. 3HaumT, hopmyna opr. BemectBa C2H>.
2 gapuanm
Haxonum uepes maccoBble JOJH.
®% =X *A:/M; ¢ 100%; x(C) =% (C) * M; (CiHy) / A(C ) *100%, T.e.
x(C) =92,3% 26,2/ 122100% =2
COOTBETCTBEHHO
y(H) =7,7% 26,2 / 12100% = 2
3HauuT, popmyna opr. BemiectBa CoH,. IIpoBepka nokaseiBaet, uro-M,(CoHa) =26.
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