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IMacnopT poHaa OLIEHOYHBIX CPEACTB
no 001eo0pazoBaTe/ibHOMY Y4eOHOMY NMPeAMeETY
OVIL 02 XUMuUus

19.01.18. AnnapaTynk-onepaTop NPoOU3BOACTBA MPOAYKTOB NUTAHUS U3 PACTUTEIbLHOIO ChIPbS

Pesynbratsl OK | HaumenoBanue HanmeHnoBaHne KOHTPOIBHO-
o0y4deHus TEMBI OIICHOYHOT'O CPEJICTBA
Y1 YpoBeHb 1 v e
(ocBOEHHBIE Texymui KoH- IIpomexxyrounas
OCBOCHHUS
KOMIIETEHIIHH, TPOJIb aTTecTalus
TEMBI
yYMEHUsI, YCBO-
€HHbIE 3HAHUS)
1 2 3 4 5 6
Pa3nes 1. Oprannyeckasi XMMHSA
JIP1, JIP2, JIP3, OK Tema 1. Teopernue- YcTHBIi onpoc,
JIP4,JIP7, MP1- 1- CKHE OCHOBBI OpraHH- 23 TCCTUPOBAHMUC,
MP3, I1P1-I1P-4, OKo6 . ’
YECKOH XUMUHU KP1
I1P35
Tema 2. YrueBogopoasl

Jpl-JIP7, MP1- | OK AJIKaHbI. AJIKEHBI YcTHBIN ompoc,
MP3, TIP1-IIP11, 1- TCCTUPOBAHMUC,
[1P14, TIP15, OK7 N
TIP16, [P35, [IK XUMHYECKUN
11, 2,3 nukradT, JIP1
1K 1.2.,
IIK 1.4.,
11K 2.4.
JIP1-JIP7, OK AnkanueHsl. AJIKUHBI VYcrHbll onpoc,
MPI(1),MP1(3), | 1- TECTUPOBAHUE
MP2, MP3 OK7 L
MPI1-IIP11, [IP13, 2,3 XAMHHCCKIH
P35, TIK 1.1., AUKTAHT
K 1.2.,
K 1.4.,
JIP1- JIP7, OK ApeHbl YcTHBIH ompoc,
MP1(1),MP1(3), | 1- TECTUPOBAHHUE,
MP2, MP3, ITP1- | OK7 23 IIP1
IIP11, TTP13, ’
IIP15, TIP16,
I1P35
JIP1-JIP7, MP1- | OK | TIpupoaHbIie UCTOTHH- TectupoBanue,
MP3, ITP1-I1P11 1-

’ ’ KU yTJII€BOJIOPOIOB KP2
IMP13,ITP15,1TP16, | OK7 yr AOPOR 2,3
TT1P35

Tema 3. Kuciaopoacoaepxxamme opraHudeckne coeIMHeHUus

JIP1-JIP7, MP1- | OK CrupTsl YcTHBIN ompoc,
MP3, TIP1-TIP11, 1- 23 TCCTUPOBAHHEC,
I1P13-I1P16, OK7 ’ P2
I1P35, 11K 2.4
JIP1, JIP3, JIP4, OK1- | Anprerumbt YcTHbIi omnpoc,
JIP6, MP1-MP3, OK7 23 TECTHPOBAHHE,
IIP1-T1P11, ITP13- ’ TIP3
I1P16, TTP35
JIP1- JIP7, MP1- | OK | KapOOHOBBIE KUCIIOTHI YcTHBIN ompoc,
MP3, IP1-IP11, | 1- 23 TecTHpOBaHHe,
TIP13-TIP16, OK7 ’ P2, IP4
T1P35, TIK 2.3. i




JIP1-JIP7, MP1- | OK CrnoxHble 3hupsl 1 YcTHBIi ompoc,
MP3, ITP1-IIP11, 1- JKHPBI 23 TECTHUPOBAHHUE,
[1P13-I1IP16, OK7 ’
I1P35, IIK 2.3.
JIP1 - JIP7, MP1- | OK YraeBoasl YcTHBIH ompoc,
MP3, [IP1-IP11, | 1- TecTHpOBaHHe,
I1IP13-IIP16, OK7 23 o
TIP35, MK 2.3 : XAMUYECKHMN
IUKTAHT.
JIPS, KP3
Tema 4. AzoTrcoaep:kamme OpraHudecKue coeJMHeHs!
JIP1- JIP7, OK A3oTCoIepKanie op- YcTHBIH ompoc,
MPI1(1),MP1(3), 1- raHU4YeCKue CoeauHe- TEeCTUPOBaHUE,
MP2, MP3, IIP1- OK7 23 1P3
IP11, TIP13, HHA ’
T1P15, ITP16,
T1P35
Tema S. BeicOKOMOJIEKYISIPHBIEC COCAMHEHH S
JIP1-JIP7, MP1- | OK BricokomounekynspHbie YcTHBIN ompoc,
MP3, IIP1-TIP11, 1- COCAMHEHUA 23 TCCTUPOBAHMUC,
[TP13-I1P16, OK7 ’ JIP6. KP4
T1P35, IIK 2.4. ?
Pazgen 2. O0mas u HeopraHuveckass XuMu
Tema 1. TeopeTuueckne 0CHOBbI XMMHH
JIP1, JIP2, JIP3, OK OCHOBHBIE ITOHATHA VYcrHbll onpoc,
MPIMPIG), | OKs IpOBEpOsIas
MP2, MP3, [IP17- 2,3 pabora, [1P4
I1P20, ITP34,
I1P35
JIP1, JIP2, OK | ATtoM. DiekTpoHHas YcTHBIN ompoc,
JIP3,JIP7, 1- o0oouka BBITIOJIHCHHE
MP1(1),MP1(3), OK6 23 IPaKHEHUIH
MP2, MP3 ITP24, ’ ynp
I1P25, TTP31,
11P34, TTP35
JIP1, JIP3, JIP7, OK XUMHYECKHUE CBS3U VYcrHbIH onpoc,
MPI(1),MP1(3), 1- TECTUPOBAHUE
MP2, MP3, OK6 ’
IIP17-T1P20, 2,3 BLIHOJ'IHCHI/I?
I1P21, ITP22, YOpaxxHCHUH
I1P34, ITP35
JIP1, JIP3- JIP7, OK MaccoBast 10715 pac- Pemrenne 3amau,
MP1-MP3, IIP17- | 1- TBOPEHHOI'O BELIECTBA I1P5, TTP6
I1P20, ITP23, OK6 23
I1P32, ITP34, ’
T1P35, IIK 2.1.,
TIK 2.3.
JIP1-JIP7, OK XUMHYECKUE PEAKIIUU YcTHbIi onpoc,
MP1(1),MP1(3), - TCCTHPOBAHUC,
MP2, MP3, [IP17- | OK7
TP20, TIP21, 2,3 YHPaAKHCHHA,
[1P23, I1P26, JIP7
IIp30, ITP31,
T1P33-ITP35
JIP1-JIP7, MP1- | OK DNeKTPOIUTHYECKAS YcTHBIN ompoc,
MP3, ITP17-I1P20, | 1-
> ’ HCCOIAITUS TECTUPOBAHHUE,
T1P21, I1P34, OK7 A tat 2,3 1P7 p
T1P35
JIP1-JIP7, MP1- | OK OKHCIUTEIBHO- BOC- 23 YcTHbIi onpoc,

MP3, ITP17-11P20,

1-




P21, P27, OK7 | ctaHOBUTENIBHBIC pe- yIpaXHEHUS,
1Ip34, 1IP35 AKIIH I1P8, KP5

Tema2. Heopranuveckasi Xumust
JIP1-JIP7, OK Oxkcupl YcTHBI onpoc,
MPI(1), MP1(3), 1- TCCTUPOBAHMUC,
MP2, MP3, ITP17- | OK7
TTP20, P21, 23 BBIHOJ'IHCHI/I?
T1P23, I1P26, YHPpaXKHCHUU
T1P34, ITIP35, IIK
2.1.
JIP1- JIP7, OK | Kuciotsl YcTHBII ompoc,
MPI(1), MP1(3), | I- TECTUPOBAHUE
MP2, MP3, I1P17- | OK7
I1P20, ITP21, 2,3
11P23, I1P26,
11P34, ITP35, IIK
1.3.
JIP1- JIP7, OK OcuHoBanus. Conu YcTHbIi onpoc,
MPI(1), MP1(3), 1- TCCTUPOBAHMUC,
MP2, MP3, ITIP17- | OK7
TIP20, P21, 23 BBITIOJHEHHE
I1P23, T1IP26, YyupaxxHCHUU
I1P34, ITP35, IIK
2.3.
JIP1-JIP7, MP1- | OK MerTannsl Hemeramibl YcTHBIH ompoc,
MP3, [1P17-11P20, | 1- TecTHpOBAHHE
I1P21, ITP23, OK7
[1P26, Tp30, 23 JIP8, ITP9, KP6
I1P31, ITP33-
I1P35, TIK 1.1-
T1K1.3.

Tema 3. XuMus u :Xu3Hb

JIP1-JIP7, MP1- | OK XUMUS U )KU3Hb [enoBas urpa,
MP3, I1P29 1-

, , CUTYallHOHHBIE
I1P30, I1P31, OK7 2,3 yan P10
[IP33-ITP35, [TK 3azatn, ’
13 KP7
JIP1- JIP7, MP1- OK Dk3aMeH
MP3, ITP1-I1P13, 1- 23
TTIP15-TTP32, OK7 ’

I1P33-I1P35




OueHo4YHbIE CpeCcTBA MO 00111e00Pa30BATEILHOMY Y4eOHOMY NpeaMeTy
OVYII 10 XUMuUs
19.01.18. AnnapaTynkK-onepaTop NPOU3BOACTBA MPOAYKTOB NUTAHUS U3 PACTUTEIbLHOIO ChIPbS

I. Tekymmii KOHTPOJIb YCIIeBAEMOCTH

TunoBbie KOHTPOJIbHbIE 32/IaHUA JIA OLleHKU ¢OPMHUPOBAHHOCTH OOIIMX, JHYHOCTHBIX, META-
NpeAMEeTHBIX U MPeIMeTHbIX KOMIIETEHN, YMEHU ¥ 3HAHUH B X0/1€¢ OCBOCHUS IUCIUIIUHBI
1. KommiekT MaTepuaoB /il NPOBeAeHHS TECTOBOI0 H HHOI0 KOHTPOJIA
Pa3znea 1. Oprannyeckasi XuMus
Tema 1. TeopeTnyeckue 0CHOBbI OPraHU4YeCKOM XUMHHU
IlepeyeHb BONPOCOB /IJIsl YCTHOI'O ONPOCA
1. Yro usyuyaer opraHudeckasi Xumus?
2. YTto BBI 3HaETE 00 OPraHUYECKUX BEIICCTBAX?
3. B ueMm oTiiuMe OpraHUYeCKUX BEIIECTB OT HEOPTaHUYECKUX ?
4. ChopmynupyiTe U MOSICHUTE OCHOBHBIE MOJOXKEHHUS TEOPUH XUMHUYEcKoro ctpoenus A.M. Bytiepo-
Ba.
5. OxapaktepusyiTe NOHATUE BaJ€HTHOCTD.
6. Kakyto BaJIeHTHOCTb TIPOSIBJISIIOT aTOMBI YTJIEPO/Ia B OPTaHUUYECKUX COSTUHEHUSAX ?
7. Kakue BeniecTa Ha3bIBalOT opranndyeckumu? Kakue opranndeckue BeuecTBa BXOISAT B COCTaB pacTH-
TEJIBbHON U KUBOTHOM KJIETOK?
8. UeM MOXHO OOBSICHUTH OIPOMHOE YHMCIIO OPTaHMYECKHX COCIMHEHHH 1O CPAaBHEHHIO C HEOpraHU4e-
CKUMH?
9. Kakue npu3Haku MOJIOKEHBI B OCHOBY KJIaCCU(UKALIUNA OPTaHUYECKUX COCAMHEHM?

10. Kakyio rpymnmy aToMoB Ha3blBalOT ¢yHKIHoOHanbHOU? Kakue (yHKIMOHANBHBIE TPYIIBI BaM H3-
BecTHbI? Hamumure ux GopMyJibl 1 HA30BUTE KJIACChl COEMHEHUH, COIepKAIUX JaHHbBIE IPYIIIbI.
11. Kakue BemiecTBa Ha3bIBalOT U30MEpaMu?

TecTbl 10 TEME
1. Ilo mpuBeEeHHBIM CTPYKTYpPHBIM (hOpMysIaM OIpeIenTe KJIAcC YIIIEBOAOPOIOB:
1) CH;3 - CHz- CH: -CH3; 2) CHs - CH= CH- CHzs; 3) CH=C - CHg;

2. OmpenenuTte, K KakOMy Kjlaccy OpraHMYeCKHUX BELIECTB NMPUHAJIEKAT COCIUHEHHS CO CIENYIOIIUMHU
bopmynamu:

1) CH3 -CH2 - OH;  2) CHs - CHz - CH2 — COOH; 3) CHs - CH2- CH2- NH»
CocraBbTe Ha3BaHUs OPraHUYECKUX BEIIECTB MO UX CTPYKTYPHBIM popmynam:
3. Hanummure cTpyKTypHbIE POPMYJIbI CIEIYIOMINX BEIIECTB:

1) mpomaH; 2) 6yrten-1; 3) rekcaHoBasl KHCIIOTA;
4. BoibepuTe N30Mephl Cpean MPEA0oKEHHBIX (OpMYII.
1) CsHio; 2) CH3 - O - CH3; 3) C3H;30. 4) CoHsOH; 5) CsHio.
5. CocraBbTe BO3MOXKHBIE U30MepbI 15 yraeBoaopoaa CsHia.
6. JlOIOJIHUTG. — CMOCOOHOCTh ATOMOB XMMHUYECKUX AJIEMEHTOB 00Pa30BBIBAThH OIpEIeIcH-
HOE YHCJIIO CBA3EU C IPYTMMH aTOMaMu
7. JonoaHuUTh. ATOMBI B MOJIEKYJIaX COEAMHEHBI APYT C APYrOM COTIACHO UX , IpUYeM yTJie-

POJI B OPTraHMYECKUX BEIIECTBAX BCET/Ia YETHIPEXBAICHTEH, & €T0 aTOMBI CITOCOOHBI COEAMHATHCS B IIETTH
JIMHEWHOT 0, Pa3BETBICHHOI0, 3AMKHYTOT'O CTPOEHUS.
8. HomonHutk. CBONCTBA OPraHMYECKHX BEIIECTB ONMPENEIAIOTCS HE TOJBKO MX U KOJIn4e-
CTBEHHBIM COCTaBOM, HO U MOPSIIKOM CBSI3H aTOMOB B MOJIEKYJIE, T.€. XUMHUUECKUM CTPOECHUEM.
9. HomomHuTh. ATOMBI B MOJIEKYyJaX OPTaHMYECKHX BEIIECTB OKAa3bIBAIOT JIPYr Ha Apyra
BIIMSIHHUE, OT KOTOPOTO 3aBUCST CBOMCTBA BEILIECTBA B LIEJIOM.
10. Hamumure cTpykTypHBIE (hOPMYIIBI BEIIECTB MO UX MOJICKYJISIPHBIM (popMyJIam:
1) CsHs; 2) CHCls; 3) CH40; 4) CHsN.



Tema 2. Yruesogopoasi
AJIKaHBI. AJIKEHBbI
IIepeyeHb BONPOCOB /1JIsl YCTHOI'O ONPOCa
1. Kakue opranmueckre BeImecTBa Ha3bIBAIOT YIIEBOJOPOIAMH?
2. Kaxkwue yrmeBomopoabl Ha3bIBAIOT NpeeNbHBIMHA, MK ankanaMu? KakoBa ux obmas ¢hopmymna?
3. Haiite onpeaencHe MOHATHS «TOMOJIOTUYECKUI psi». [IpuBeauTe cocTaB M Ha3BaHUE TIEPBBIX MISCTH MPEICTa-
BUTEJICH TOMOJIOTUYECKOTO PsiJIa METaHA M COOTBETCTBYIONUX UM OJTHOBAJICHTHBIX YIJICBOAOPOIHBIX PAJUKAIIOB.
4. CocraBbTe CTPYKTYpHBIE (hOPMYITHI BCEX BO3ZMOXKHBIX H30MepoB coctaBa CsHi4 M Ha30BUTE BelIecTBa COTIIACHO
MEXIyHapOIHONH HOMEHKIAType.
5. Kakue u3 npuBeseHHBIX (QOpMyN OTBeUaroT npenenbHbIM yriaeBogopogam: CsHg, CgHis, CsHe, C3Hs, CaoHao,
CuHx»?
6. Ilepeuncnure OCHOBHBIE POMBITILIEHHBIE U TAOOPATOPHBIE CIIOCOOBI TOTYYSHHS MPEIeNIbHBIX YTIEBOIOPOIOB.
[IponmmocTpupyiTe OTBET YPABHCHUSIMU XUMUYCCKUX PEAKITHIA.
7. Kakue yrieBoaopoabl Ha3bIBalOT HEMPEACIbHBIMU?
8. OxapakTepu3yiTe KJacC OPraHMYeCKUX COCIUHEHUU alikeHbl. OTHOCATCS JIU 3TUIICHOBBIE YIJI€BOJAO-
POJIBI K HETIPEJCIbHBIM COSIMHEHUSIM?
9. Kakue Tumnbl u3oMepuu XapakTepHbl 1jis aikeHoB? [IpuBenute mpumMepsl H30MEPOB PA3IMYHOTO TUTIA
U HAa30BUTE 3TH BEIIECTBA.
IpodeccnonalibHO OPHEHTHPOBAHHOE COAEPKAHUE
KakuM 00pa3zoM X0NoIMIIbHBIE YCTAHOBKH CBSI3aHBI C alIKaHAMU?
Hcnonp3zoBanue nmapaduHa B MUIIEBON MPOMBIIIICHHOCTH.
Kaxkue ankaHpl HCTIONB3YOTCS B BUJE TOIIUBA?
Kak yOpicTpuTh co3peBaHue OBoIIEH B Terutuie?
B mporuecce kaxoif peakiuu noiy4arot 3tuiieH? I'ie npumensiercs STUiIeH?
Hcnonp3oBaHue MONUIPOITIIIEHA B IAIIEBON MTPOMBIIICHHOCTH.

ANl o e

TecTbl 10 TEME
1. Vkaxute ommbOYHOE ONpe/IeeHNE alKaHOB:
1) npenenbHbIE YTIEBOJOPOIBL; 3) HaCBHIIIEHHbIE YTIIEBOIOPOIBL;
2) KapOOIMKIIMYECKUE COEAMHEHUS (B MOJIEKYJIaX UMEIOTCS [UKIBI);  4) mapaUHOBbIE YTIEBOIOPOIBI.
2. Ilpu3Haku, XapakTepU3yIOIIKE CTPOCHHUE AJIKaHOB:
1) SP*-rubpuam3zanus, miockas Gpopma Monekys 120°, u 7 -cBs3y;
2) SP-rubpuanzanus, nuaeliHas Gopma Moekyn 180°, u T-cBs3u;
3) SP3-rubpuamsanus, Gopma MoJeKy — terpasap 109°28', wt -cssu.
3. Bo30y>kaeHHBIN aTOM yTiIeposa UMEET JNEKTPOHHYIO KOH(UTypaLHIO:

1) 1S°2S22P3; 2) 1S22S22p2; 3) 1S22S22P4; 4) 1S?2S12p°.
4. PaccrostHMEe MEXIYy aTOMaMH yriepoja y aJKaHOB: 1) 0,154uMm; 2) 0,134uMm; 3) 0,120uM; 4)
0,140uM™.
5. ®opMyIBI BEIIECTB ATKAHOB: 1) CoHs;  2) CsHs; 3) CsHug; 4) C7His; 5) CsHio.

6. IlpuBenuTe mpumMep OJHOTO N30MEpa T'eKCaHa U IaliTe Ha3BaHHE M0 CUCTEMAaTHYEeCKO HOMEHKJIaType.
7. HammmuTe ypaBHEHUS peakiuii, IpU MOMOIIM KOTOPBIX MOXKHO OCYIIECTBHUTH CIIEAYIOIINE TpeBpalieHus (mpu
HGO6XO,Z[I/IMOCTI/I YKaXXUTEC yCJIIOBUSA UX HpOTeKaHI/ISI)I MCTaH 9XJ’IOpM€TaH ->5Ta”
8. IlpormeH, coenuHenne GopMyia KOTOPOro HMEET CTPYKTYpHYIO (hopMyy
1)CH2=CHz; 2)CH=CH; 3)CH>=CH=CHzy; 4) CH>=CH - CH3
9. B Moekynax Kakoro BEIIeCTBA MPUCYTCTBYET IBOMHAs CBSA3b?

1) aTHHa; 2) n3o0yraHa; 3) oTeHa; 4) neHTaanueHa
10. B moiekynax kakoro BeliecTBa MPUCYTCTBYET OJTHA T-CBA3b?
1) rTHHa; 2) uzo0yraHa; 3) oTeHa; 4) MUKIIOTIeHTaHa
1. K coenunenus, nmerommm o6yt popmyny CnHon oTHOCHTCS
1) 6ensou; 2) TeKceH,; 3) muknoOyTaH; 4) rexcajiueH

12. JlaliTe Ha3BaHWE CIEYIOIIEMY BEIIECTBY:
CHs- CH=C- CH:- CH- CH3

| |

CH; CH3



13. YcTaHOBUTE COOTBETCTBHE MEXAY (DOPMYINIONH TOMOJOTMYECKOTO psiia ¥ Ha3BaHUEM BEIECTBA,
MIPUHAJJISKAIIETO K HEMY:

DopMyna roMoJIOTMYECKOT0 psiaa HasBanue BemecTsa
1) CuHan2; A) 6eHzon B) stunen
2) CoHan b) nponanuen I') 2-meTunnponan

XMMUYeCKUI TUKTAHT - yTBEPKICHUE

Ecnu cornacen ¢ yTBepKACHUEM, TO PSAIOM C MOPSAKOBEIM HOMEPOM TIOCTABb 3HAK «+», €CIIH HET, TO «-»
O6mas ¢popmyina ankeHoB Cp Hop +2.

B monekynax ankeHOB JiBe IBOWHBIE CBSI3H.

DTEH - BaXHEUIIINI TPEACTaBUTEIb AJIKEHOB.

J171s1 alKeHOB XapaKTEePHbI PEaKIUU 3aMEeIlCHHUS.

AJIKEHBI - HEHACHIIIEHHBIE YTTIEBOAOPO/IBL.

AJKEHBI — CBIPBE IS MTOTYUYEHUS TTOJTMMEPOB.

®opmyna steHa — CoHa.

AJKEHBI TPUMEHSIOT JIJIs1 CBAPKHU METAJIJIOB.

9. DOrteH moayyaroT Jeruaparalnuen 3TaHona.

10. Ha3BaHus anKeHOB 00pa3yIOT ¢ MOMOINBIO cyddukca — aH.
11. st anmkeHOB XapaKTepHbI pEaKIUU TPUCOCTUHCHHUS.

12. Anxensl ropst ¢ oopazoanuem CO2 u H20.

13. Obmas ¢popmyna ankenoB CnHon.

14. ®opmymna srena CoHs.

15. AnkeHsl — npeieabHbIEC YTIEBOIOPOIbI.

16. B mMoneknax aakeHOB OJiHA JBOMHAS CBS3b.

17. Ankensl obecuBeunBaroT pactBop KMnOs u nona.

18. ATOMBI yriiepojia B MOJEKy/Iax aTKeHOB HAXO/ATCS B SP° — TMOPHIHOM COCTOSIHHH.
Kputepun onenok:

«5» - 1-2 ommbok

«4» - 3-6 ombokK

«3» - 7-9 ommboK

TecThI MO TEME

AJKagueHbl. AJIKHHBI

IlepeyeHb BONPOCOB /ISl YCTHOTO ONpoca

XN R

1. Kakwue yrimeBogopoabl Ha3bIBAIOT adKaIueHaAMuU?

2. llpuBenure KiacCU(PUKAIMIO JUEHOB B 3aBHCUMOCTH OT B3aUMHOTO PACIOJIOXKEHHS TIBOMHBIX CBSI3€H B MOJIEKY-
Je.

3. Pacckaxute 00 3MEKTPOHHOM W MPOCTPAHCTBEHHOM CTpoeHHMH OyTaguena-1,3. B ueM ocOOEHHOCTh CTpOEHHs
JIUEHOB C COMNPSLKEHHBIMU JBOMHBIMU CBSI3IMU?

4. B uem 0coOEHHOCTH peaklnii MPUCOSTUHEHNS C YIaCTHEM JHWEHOBBIX yrieBooponoB? Hamummre ypaBHEeHHS
peakuuii (1o MepBoOii U BTOPOI CTYIICHSM) MIeHTaAreHa-1,3 ¢ n30bITKOM OpoMa 1 BOJIOPO/ia B IPUCYTCTBUU KaTallH-
3aropa.

5. Hamummure cTpyKTypHBIE (OPMYJIBI BCEX M30MEPHBIX THUEHOBBIX YIieBoAopoaoB coctaBa CsHg (B ToM umcie
reoMeTpHUYECKHX H30MepoB). HazoBuTe Bce BelIecTBa COIVIACHO MEXIYHAPOAHOW HOMEHKIIATYpPE, YKaKHUTE THUII
THOPUIN3AINH KKIOTO aToMa yTiepoa

6. Maiite omnpeneneHus MOHATHIM: MTOJUMEDP, MOHOMEp, MOJUMEPU3ALINs, SJIEMEHTAPHOE 3BEHO, CTEIEHb MOJIUMe-
pHU3aIuH, CTEPEOPETYISIPHOCTD, TEPMOPEAKTUBHOCTh, TEPMOIUIACTUIHOCTD.

7. Kaxo#i mporecc Ha3bIBAIOT ByJIKaHU3amuen kayayka? Kakne mpoayKThl TPy 3TOM MOTYYaroTCs ?

8. Kakwue yrieBojopo sl Ha3eBarOT ankuHamu? KakoBa nx obmas gopmymna?

9. Ha npumepe aneTHIeHOBBIX YIIIEBOJOPOIOB JAiiTe ONpeaAeNeHIe MOHITHS «MEXKIIAaCcCOBas N30MEPHSI.



10.0OnummTe 3JIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJBl alleTHeHa. 3a CUYeT MEPEeKPhIBAaHUS KaKuX
opOuTaneit 00pa3oBaHbl CBA3M MEXKITy aTOMaMH yriepoaa’?

11.CpaBHuUTE TUIIBI U30MEPHUH, XaPAKTEPHBIC AJIS MPEACTbHBIX, ITHJICHOBBIX U allCTUICHOBBIX YTIIEBOIOPOIOB.
IIpodeccnoHaAIbLHO OPUEHTUPOBAHHOE COJAEPKAHUE

1. Wcnons30BaHne pe3UHEI B MUIIEBOM POMBIIUIEHHOCTH.

2. U3 4ero npom3BOASAT CUITUKOH?

3. Kakwe u3aenvs U3 CHINKOHA UCTIOIB3YIOT B KOHAUTEPCKOM Jiee?

XUMHYECKH TUKTAHT - yTBEPKAeHUE
Ecnu cornacen ¢ yTBepKACHUEM, TO PSAIOM C MOPSAKOBEIM HOMEPOM TOCTaBb 3HAK «+», €CIIH HET, TO «-»
19. O6mas dpopmyna ankeHoB C, Hon 2.
20. B Mosnekynax ajkaJleHOB OJIHA JABOWHAs CBSA3b.
21. DTeH - BaXXHEUIINNA MPEICTaBUTEIb AJIKAJUCHOB.
22. Jlns ajkaJiME€HOB XapaKTEPHbI pEaKIIUU 3aMEILEHUS.
23. AnKaaMeHbl - HEHACBILLEHHbIE YTIEBOJI0PO/IbI.
24. AnxaaueHbl — ChIPbE IS MOJTYUYEHUSI IOJMMEPOB.
25. ®opmyna nenragueHa — CsHs.
26. AnxaaueHbl IPUMEHSIOT AJIs CBAPKU METAJUIOB.
27. byraaueH nonyvaroT JeruapaTaluend 3TaHoua.
28. Ha3BaHus ajkaJueHOB 00pa3yIOT C MOMOIIBI0 cyhdhrKca —IHEH.
29. Jlns ankaJueHOB XapaKTEPHbI PeaKINK MPUCOCTUHEHHUSL.
30. Ankanuensl ropsT ¢ oopazoBanuem CO; u H>O.
31. Obmas ¢popmyna ankenoB CpHon.
32. ®opwmyna nponagueHa C3Ha.
33. AnkaJaueHbl — peJeNbHbIE YTIIEBOJOPOIbI.
34. B monekiax ajJkaJHeHOB JIBE JIBOWHBIX CBS3H.
35. Ankanuensl obecuBeunBaroT pactBop KMnOs u nopa.
36. ATOMBI yIiieposia B MOJIEKyJax aaKkajueHOB HAXOAATCS B SP° — THOPHIHOM COCTOSHMUL.
Kputepun onenok:
«5» - 1-2 ommbok
«» - 3-6 ommboK
«3» - 7-9 ommbok
TecTnl MO TEME
1. IIponaguen, coennHeHne Gopmysia KOTOPOro UMEET CTPYKTYPHYIO popMyiTy
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 coenunenusim, umeronum odmryro hopmyny CnHonz oTHOCHTCA
1) 6enzon;  2)rekceH; 3) nukioOyrtaH;  4) rekcagueH
4. JlaiiTe Ha3BaHUE CIEAYIOIIEMY BEIIECTBY:
CH; = C =C- CH;- CH- CH3
| |
CH3 CHs
5. YcTaHOBHUTE COOTBETCTBHE MEXKIY (POPMYION TOMOIOTUYECKOTO Psiia M Ha3BaHWEM BEIECTBA, MPH-
HaJJISKAIEro K HEMY:

®dopmyiia roOMOJIOTHYECKOTO psia 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) CH,= CH - CH3
7. B Molekynax Kakoro BeLIECTBa MPUCYTCTBYET TPOWHAS CBA3h?
1) »tuHa;  2) u3oOyraHa;  3) 3TeHa; 4) nmeHTaAMeHA



8. K coequnenusam, nmerormm ooyt ¢popmyny CnHono oTHOCHTCS
1) rekcun;  2) rekcan; 3) nukioOyTaH, 4) rekcaaueH
9. JlaiiTe Ha3BaHHE CIICAYIOIIEMY BELIECTBY:
CH=C - CH- CH; - CH- CH3
| |

CH3 CH;
10. YcTaHOBUTE COOTBETCTBHUE MEXIY (HOPMYJIOH TOMOJOTHYECKOTO ps/la U HA3BaHHEM BEIIECTBA,
MPUHAJICIKALIETO K HEMY:
dopmyIa roMOJIOTHYECKOro psiaa HasBanue BemecTBa

1) CiHanoo; A) Genzorn B) atun

2) CuHons b) nmponanuen I') 2-meTmnmponan
6. Hanbonee xapakTepHOe XUMHUECKOE CBOMCTBO alleTUJICHA!

1. 3amerenue; 2) OKUCJICHUE; 3) npucoeuHCHHE; 4) oTIIEIUICHUE

7. BemectBa, ¢ KOTOPBIMH OYAyT pearupoBaTh U MPOTMaH, U MPOIHH:
1)xucnopona, XJop, XJI0POBOJAOPO/I; 3) kuciopo, 6pom, XJop;
2)0pom, OpOMOBOIOPO/I, A30THAS KHCIIOTA; 4) HaTpuid, a30THAs KKCIIOTA, XJIOP

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

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

1) Bona; 2) 6pom; 3) Bogopon; 4) KuciIoposa
11.  HaszBaHue npoaykTa NoJHOTO OpOMHUPOBAHMS allETHIICHA:

1) 1,1,2,2-TeTpabpomaTaH; 2) 1,2-mu6pomMaTeH; 3) 1,2-qubpomaTaH; 4) 1,1-mu6pomaTan
12.  Jlyns mpomnwHA YCTAaHOBHTE COOTBETCTBHE MEXKIY HA3BAHUEM PEAKIIMH M MPOIYKTOM PEAKIUU IIPH
MIOJTHOM TIPUCOCIMHCHUHT

HasBanue peaknuu IIponykT peakuuu
1. ruapupoBaHue a) CH,—CCl,—CH, 6) CH,—CCl,—CHCl,
2. TUIPOXJIOPUPOBAHUE
3. XJopupoBaHHE B) CH3_ﬁ_CH3 ‘ r) CH3—CH2“CH3
4. ruaparanus 0
Apensl

IIepeyeHb BONIPOCOB /ISl YCTHOI'O ONPOCA
1. Kakue yrieBogopoasl Ha3bIBalOT aPOMATHUECKUMU?
2. KakoBa ux ob6mas popmyna?
3. Pacckaxute 00 3J€KTPOHHOM U MTPOCTPAHCTBEHHOM CTPOCHUU MOJIEKYIBI O€H3071a.
4. Kakuie TUIIBI U30MEPUM XapaKTEPHBI IJI apOMaTUYECKUX YriieBoa0pooB? CocTaBbT€ CTPYKTYpPHBIC
(dbopMyIbl BceX U30MepHBIX apeHoB cocTtaBa CoHjz ¥ Ha30BHUTE UX COTIACHO MEXAYHAPOIHONW HOMEHKJIa-
Type.
5. Kakue u3 nepeuncieHHbIX CBOMCTB MPHUCYIIH OeH30Iy: a) OeclBeTHAs KUAKOCTD; 0) KPUCTAIIBI CHHE-
ro 1BeTa; B) 03 3amaxa; I') paCTBOPUM B BOJIE; 1) SIBJISIETCSI XOPOILIUM PacTBOPUTENIEM?
TecTnl MO TEME
1. O6mas ¢popMyna apOMaTUIECKUX YTIEBOAOPOIOB:
1) CoHanoo; 2) CuHonos; 3) CuHan; 4) CoHonso.

2. PaccrosiHre MeXTy aTOMaMH yriiepojia B OEH30JIe COKpAIAeTCs 3a CUET:

1) IUKJIMYECKOTO CTPOSHUS MOJICKYJIBI, 3) paBHOMEPHOTO paclpeeicHUs JIEKTPOHHON TIIOTHOCTH;

2) pacrojoxeHHs: THOPUIAHBIX OpOUTAIeH B OJJHOM INIOCKOCTH; 4) BIMSIHUE TT-DJICKTPOHHOTO 00J1aKa
3. BemectBa ¢ obmieii hopmyioit CyHans OTHOCSATCS K KITaccy:

1) ankaHOB; 2) aKeHOB; 3) aJIKWHOB; 4) apeHOB.
4. B mosexymne OeH3051a IeCTh aTOMOB YTJIepoaa 00pa3yroT:
1) mpaBWIBHBIN MIECTUYTOIBHUK; 3) TpeyroibHUK ¢ OOKOBBIMU OTBETBICHHUSIMU;

2) HEeNpaBWIBHBIN MECTUYTOIBHUK;  4) KBaApaT ¢ OOKOBBIMHA OTBETBICHHUSIMH.



5. CocrosiHEE THOPUAN3AIIMY aTOMOB YTJIepo/ia B MOJIeKyJIe O€H30Ia:
1) sp; 2) sp’; 3) sp’; 4) sp u sp’.
6. CocraBbTe CTPYKTYpHBIE (POPMYIIBI CIEAYIOIINX apEHOB!
1) 1,2- numetnnOenson;  2) 2- MeTHI-3-MPONHIOEH30I;
7. CKONBKO coequHeHu n300pakeHo Hke? HazoBuTe 3TH coeqMHEHMS.
Hymepaquro KOJbYa NPo8oosim max, ymoodwvl Homepa paaumﬂoe ObLIU HAUMEHLUUUMU.

2 5 =

CaHs C2H5 CsH, C.H
a) /O/ e)

3 Csz C:H, C;H;,
C;H7
CzHs 8. CX0JICTBO XMMHYECKHUX CBOWCTB OCH30Ja U MPEEIbHBIX YIIEBOIOPO-
JIOB MPOSIBJISIETCSL B pEAKLIMH
1) C¢He + 3H2 — CeHuo; 2) CsHet+ CoH4 —CsHs — CoHs;

3) CeHe + 3Clo — CsHsCls;  4) CsHe + Bro — CsHsBr + HBr
9. JIis mosydeHus HUKIOTeKCaHa u3 OEH30J1a MCIIONb3YIOT PEAKIHIO

1) nerunpupoBaHus; 2) raJOreHUPOBaHMSI, 3) ruApUpPOBaHUS, 4) ruaparanuu
10.  beH301 B3aUMOJIEHCTBYET € KaXIbIM U3 JBYX BEIIECTB:
1) H2, HBr 2) Bra(p-p) . HCHO 3) H20, O 4) HNO;3, Br2
11.  XnopOeH3on obpasyercs npu B3auMOAeHCTBIM OeH30I1a C
1) xmopom (YO); 2) xsnopom (FeCls); 3) XJIOpOBOJIOPOAOM; 4) XxJ0pMeTaHOM
12. benszoun BcTymaer B peakiuio 3aMeIIeHUs C
1. OpoMOM U a30THOM KHCIIOTOM; 2) KUCIIOPOJIOM U CEPHOU KUCIIOTOM;
2. XJIOpOM H BOJIOPOJIOM; 4) a30THOM KHCIIOTOW W BOJIOPOJIOM
13. Tlpu xsopupoBaHuu OCH30J1a HA CHJILHOM CBETY IOJIy4aeTCs:
1) xmop6enzom;  2) 1, 2, 3-tpuxmop6en3on;  3) OpomMOEH307; 4) rekcaxJOpUUKIOreKCaH.

14. Tlpu B3aumopeiicTBuu O6eH301a ¢ OpoMoM B MpUCyTCTBUU KaTanuzatopa (FeBrs3) momyuaercs:
1) 6pomOen3om;  2) rekcabpomimkiorekcan; 3) 1, 3, S-tpubpombenzon; 4) 1, 2-qudbpomOeH301

IIpupoaHbIe HCTOYHMKH YIJIE€BOI0OPOAOB
TecTnl O TEME
1. IlpupoaHbIi ¥ MONYTHBIN HEPTSIHOM Ta3bl OTINYAIOTCS:

1) coctaBowm; 4) arperaTHbIM COCTOSTHHEM;
2) cozep’kaHUEM METaHa; 5) obnactaMu IPUMEHEHNUS;
3) KOJTM4ECTBOM IpUMeECei; 6) HUYEeM He OTJINYaIoTCA

2. Hedtp — 310:

1) cmech npeAenbHBIX YIIEBOAOPOAOB C IPUMECHI0O MUHEPAJIbHBIX BEILIECTB;

2) cioXHasi CMECh Pa3IMYHbIX YIJIEBOIOPOIOB;

3) cMech HAchIILEHHBIX YIJIEBOJOPOJIOB Psijila METaHa, apOMaTUYECKUX YIJIEBOJOPOJOB U
uKIIonapauHOB ¢ MPUMECHI0O MUHEPAIBHBIX BEIIECTB;

4) cMech KUIKUX U TBEPIBIX YIIIEBOAOPOAOB C IPUMECHI0O MUHEPAIbHBIX BEILECTB;

5) cMech Ta3000pa3HbIX, KUAKUX U TBEPIBIX YIIIEBOIOPOJIOB, KOTOPHIE MOXHO Pa3IeiUTh
B IIpoLecce NepepadoTKU.
3. IIporuecc Tepmudeckoro pasaenenus HeTy Ha ppakiuy Ha3bIBAETCS:
1) kpekuHr;  2) OTrOHKa; 3) pucdopMuHT 4) neperonHka; 5) nuponus; 6) pek-
TudUKanmus
4. Kpexunr HeTH — 3T0:

1) mporiecc pacuienieHns THKEIBIX yIIEeBOA0OPOIOB HE(DTH Ha JIETKHE;

2) TepMHUecKoe pa3zieneHrne HeTu Ha (ppakiumy;

3) mpouecc paznoxkeHus: HepTH 0e3 1ocTymna BO31yXa;

4) npeBpateHre napapuHOB U IUKJIONApaGUHOB B ApOMATHUECKUE YTIIEBOIOPOIBI;
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5) cioco0 mepepaboTKu Ma3yTa.

5. V3 mpemioskeHHBIX MPOJIYKTOB MepepaboTKH BbIOEpUTE TE€, KOTOPbIE MOIYYalOTCs NMPH MEPEeroHKe
HerH:

1) 6en3un; 6) xpacureny;

2) KOKCOBBIH ra3; 7) ra3oiib;

3) xepocuH; 8) MUHepaIbHbIE Macia;

4) KOKC; 9) 6eH3011 ¥ €ero TOMOJIOTH;

5) nurpous; 10) mazyr;
6. [Ipouecc pasznokeHus KAMEHHOTO YyIuig 0€3 JOCTyIa BO3/lyXa Ha3bIBaeTCs:

1) KpekuHr; 4) nuponus;

2) pucdopmuHr; 5) obxwur;

3) KOKCOBaHUE; 6) criekaHue.

Tema 3. Kuciiopoacoaep:kamme opraHudeckie coeIMHeHUus

Crnnptbl

IlepeyeHb BONPOCOB /ISl YCTHOI'O OIIPoOca

Uro Takoe pyHKUIMOHANBHAS Tpymna?

Kakyro rpynmy aToMOB Ha3bIBalOT FUAPOKCUIBHOM?

Kakue oprannyeckue BemiecTBa Ha3biBatoT ciupramu? Kak ux knaccudunupyror?

Kaxue ciupThl Ha3bIBAIOT IPEIEIbHBIMU OJJHOATOMHBIMU ?

OxapakTepu3yiTe 3JIeKTPOHHOE CTPOEHUE TMAPOKCUIIBHOM TPYIIIBL.

. Kak 0cOOEHHOCTH XMMHYECKOTO CTPOCHHUS MPENETbHBIX OJHOATOMHBIX CIHPTOB OTPAXKAOTCA HA MX
(bu3nyecKux cBOMCTBAX?

7. Kakue oprannyeckue BEIIeCTBa HA3bIBAIOT MHOTOATOMHBIMU CIIUPTAMU?

8. Kak cTpodT ux Ha3BaHUs COIJIaCHO MEXKIyHapOJHON HOMEHKIAType?

9. Ilouemy npocTelInii 1ByXaTOMHBIN CIUPT COIEPKUT JBa aTOMa YIJiepoJa, a He OJIUH?

10. C nomoIbiO KaKoro peareHTa MOXKHO pa3jJIuduTh BOJHBIE PACTBOPHI 3TAHOJA U STHJICHIJIIMKOJIS?
11. MoHO 1 Ha3BaTh STUJICHTIIUKOJb U TIUIepuH roMmosioramu? [Touemy?

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE

Hcnonp3yeTcs n alnkoroib B NEKapCcKoM Jiene?

SRS S

—

I'nme HCIIOJIB3YCTCA aJIKOI'0JIb B KOHAUTCPCKOM )Jene?

2
3. Hcnonb3oBaHME MHOTOATOMHBIX CIUPTOB B IIUILIEBOM IPOU3BOJICTBE
4. TloueMy riMuEepUH MOXKHO IPUMEHSTH B KadecTBe 100aBKU?

5

. 3amava. CKOJIBKO I'PaMMOB 3THUJIOBOTO CIIUPTA MOXKHO MOIY4UTh pU OposkeHUH 360 I TIIH0KO3bI, €ClIn
BBIXOJ MPOJIyKTa peakuuu cocrapisieT 70% oT TeopeTuueckoro?

TecTnl MO TEMeE
1. @®yHKUMOHAIBHAS IPyNIa B MOJIEKYJIaX CIUPTOB:
1) —OH; 2) —-COOH; 3) —COH;
2. Peakuus sTepudUKafy 3TO pPeaKius B3aUMOICHCTBUS MEXKIY:
1) cnupTOM UM KHCIIOTOM; 3) MeTaIOM U CIIUPTOM;
2) allbACTUIOM M KUCIIOTOM; 4) anbACTUIOM M METAJIIIOM
3. YcTaHOBUTE COOTBETCTBHE MEXY Ha3BaHUEM OPTaHUYECKOTO BEIIECTBA U €ro (opMyIioi:

4)>CO

HasBanue DopmyIisl
1. mpomantpuon —1.2,3 wnu rnu- H H H
HepHH | | |
a) H— C — C —OH 6) H— C— OH
2. METaHoa | | |
WJIH METHIIOBBINA CIIUPT H H H

11



3. 3TaHon H H H
WU TWJIOBBIN CIIUPT | | |
B) H—- C — C — C —H
OH OH OH
4. Cpenu popmyi, HaliAuTE U30MEPHI TICHTaHOA - 1
1)CH;— CH>- CH- CH;- CH;-OH; 2)CH;-— CH;- CH- CH;-OH
CH; CoHs

3)CH;— CH:- CH-OH

Csz
5. JlonMuuTe ypaBHEHUS XMMUYECKUX PEAKLIMM, JaiTe Ha3BaHUE IPONYKTAM PEaKIUu:
C:HsOH +Na=7?
C,Hs0OH + HBr =?
C2HsOH + C4HoCOOH = ?

AJbaeruaabl

Ilepeyennb BOpocoB A1l yCTHOTO OIIpOca

1. Kakas ¢pyHKUIMOHATIbHAS IPYIINIa HOCUT Ha3BaHUE KapOOHUIbHOM?

2. Kakue Kiacchl OpraHn4eCcKHX BEIIECTB COJEPKaT 3Ty YHKIIMOHAIBHYIO IpyTTy?

3. B ueM cX0JCTBO U pa3ivyue B XUMUYECKOM CTPOECHUH aJIbJAETHIOB U KETOHOB?

4. KakoBa o6mast popmyia npeaenbHbIX ajdbIeruI0B U KeTOHOB? MOYKHO JIM Ha3BaTh MPOIAHAIb H alle-
TOH romojoramu? M3omepamu? OIHUM U TEM ke BEILIECTBOM?

5. OxapakTepusyiTe CXOJICTBO U PA3IMUMs B XUMHUYECKMX CBOMCTBAaX aJIbJIEIH/I0B U KETOHOB
TecTbI IO TEME
1. Ha3oBwure cienyroniue BenecTna

1) CH- CH-CH- C

| ! \
CH; CH; H (0]
//
2) CH3- CH-CH- CH;- C
| \
C,Hs H

2. Hanmwmmure GopMyiibl Cenyomux BEecTB:
1) 2,3,3-TpuMeTHII IEHTaHANb
2) 2-metun OyTaHaib
3) renTaHab
3. Hanumure ypaBHEHUS peaKknid:
1) oxucnenus ruapokcuaoM Menu(2) OyraHans
2) OKHUCJIEHHE aMMHUA4YHbIM PacTBOPOM OKCHJIa cepedpa 2-MeTUIIponaHais
3) ruapupoBaHUs MPOMAHAIS.
4. OcyuiecTBuTE NpeBpalCHUS:
MPOMAHON <===>TIpONaHajlb -------- > ponaHoBasi KUCJI0Ta

Kap0OoHoBbIe KHCJIOTBI
IlepeyeHb BONpocoB A1 YCTHOIO 0OIIPoca
1. Kakue BemiecTBa Ha3bIBatOT kKapOOHOBBIMM kuciaoTamu? [IpuBeaure npumepsl.
2. [loueMy KapOOKCHII CUMTAIOT CAMOCTOATEIHHONW (PYHKIIMOHAIBHOM IPYIINON, a HE pacCMaTPUBAIOT KaK
coyeTaHne KapOOHMIIbHOW U TUAPOKCUIIBHOM Tpynn?
12



3. Kakue mpusHaku, BEpHO, OTpakaloT (PU3WUYECKHE CBOWCTBA YKCYCHOH KHCIOTHI: a) MPU KOMHATHOU
TeMIeparype OeciBeTHas KHUAKOCTh; 0) Ta3000pa3HOe BEUIECTBO; B) 0€3 3amaxa; r) ¢ XapaKTepHbBIM 3ara-
XOM; JI) TUIOXO pacTBOpHUMa B BOJIE; €) HEOTPAaHMUYEHHO PAacTBOPUMA B BOJE; XK) CIaOBIN AJIEKTPOJIHT; 3)

CWJIbHBII 3JIEKTPOIUT?

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlEPKAHUE

M

TecThl IO TEME

UYro ckpeIBaeTCs 1o numieBoi 1o6askoi E 2607
Uro ckpeiBaeTcs o nuiieBoi 106askoi E 236, rae ona npumensercs?
B coctaB kakoro muieBoro mpoIykKTa BXOIAT CTeapUHOBAS U MaJIbMUTHHOBAS KUCIIOTHI?
CocraBnsroniasi paCTUTEIbHBIX Maces, 3TO KaKas KHCJIOTa
Kakue He3aMEeHUMBIC KHCIOTHI BRI MOJKETC HA3BaTh.

1. I'pynna -COOH - 370 coueTanue rpymn:

1) anpaeruIHON U THAPOKCUIILHOM;
2) r’UIPOKCUIIBHON U aMUHOTPYTIIIBI;

2. K HCNIPCACIIbHBIM Kap6OHOBBIM KHCJIOTaM HEC OTHOCHUTCA.

1) oneunoBas;

2) nuHOJEBas;

3) macnsiHas;

4) nuHONEHOBAs.

o 1) 2-meTunbyraHais;
1/ )
2) 3 —~MeTunOyTaHab;
3.Bewectso CH;- CH,- CH- C HA3BIBACTCA:  3) 3 _yeTuneHTaHaNb;
| \ 4) 2 —metunOyTanon-1
CH: H

4. Kaxwue n3 YKa3aHHBIX COCJIMHEHUN SBJISIOTCS H30MCpaMu:

3) kKapOOHWIIBHOM M aJIbJETHIHOM;
4) xapOOHUIBHOM U THIPOKCHIIBHOM.

O O
/ /!
I)CH;- CH;- CH;- C ; 2)CH;. CH- C ; 3)CH;- CH;- CH:- CH:- OH;
\ | \
H CH3; H
CH; O
| /
4)CH;- C- OH; 5)CH;- CH, - C
| \
CH; H
5. C KakMMHM U3 YKa3aHHBIX BELECTB B3aUMOJACUCTBYET MypaBbHHAs KUCIIOTA!
1) H>O; 2) AgZO (aMMuauHBI .p-p)s 3) COg; 4) CuOH; 5) CaCOs.
6. C KakMMHM U3 YKa3aHHBIX BELLIECTB B3aUMOJIEHCTBYET OJIEMHOBAs KHUCJIOTA!
1) KoSOq; 2) H; 3) P2Os; 4) NaOH; 5) Na.
7. YcTaHOBUTE COOTBETCTBUE MEXKIY Ha3BaHUSIMU aJIbAETUAOB U (hOPMYJION:
TpuBHanbHOE Ha3BaHUE CucreMaTH4ecKoe Ha3BaHNE dopmyna
1. MypaBbHHBIH I. TIpomanans a) HCOH
2. YKCyCHBIH II. TTenTanans 6) CsH,COH
3. IIponmoHOBEIH III. Oranans B) CsH;1COH
4. MacnaHsi IV. Byranans r) CH;COH
5. BanepuanoBblit V. I'excaHanb 1) C;HsCOH
6. TI'ecaHoBblii VI. Meranaib e) C4HoCOH

Cao:xHble 3GUPHI M KUPBI

IlepeyeHb BONpocoB A1 YCTHOIO 0OIIPoca

1. Kakwue npousBoiHbIe KAPOOHOBBIX KUCIOT HA3bIBAIOT CIIOKHBIMU dPupaMu’?
2. Kakve XUMUYEeCKHE COeTMHEHUS Ha3bIBAOT BOCKAMH U KUpamMu’?
3. SBnsOTCS JIU PUPOIHBIE )KUPBHI U BOCKU MHANBUIYATbHBIMA XUMUYECKUMH BEIIECTBAMHU.

4. Tlpennoxxute 4eThIpe Ccrocoda MoaydeHus anerara Kaublws. Hamwmmre ypaBHEHHSI COOTBETCTBYIO-

LIUX PEAKIUH.
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5. Tlouemy MBUIO TEpsIET CBOM MOIOIIKME CBOMCTBA B KECTKOM M MOPCKOM Bojae? Kak MOYKHO yCTpaHUTb
KECTKOCTh BOJIbI?
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlEPKAHUE
J1J1s1 9eT0 UCTIONB3YIOTCS CII0KHBIE A(UPHI B TUIIEBON TPOMBIITICHHOCTH?
Kaxoit a¢up nmeer 3anax ananaca?
[Touemy *KupbI TOPTATCS MPU XPAHEHUU?
Uem 00BsiCHSICTCS TOSBICHUE €IKOTO 3araxa JbIMa, OT MPUTOPEBILUX KUPOB?
[ToueMy 01MBKOBOE MAacjI0 XpaHUTHCS J0JIbILIE TIOJCOTHEYHOTO?
. [loueMy npu OKHCIIEHUU KUPOB BBIIEINAETCS OOJIbIlIE YHEPTHH, YEM IPU OKHCIEHUU Kpaxmana?
TecTnl MO TEME
1. IIpomanoBasi KUCIOTa U METUJIOBBIN 3(PUP YKCYCHOMN KUCIIOTHI SBIISIOTCSA:
a) FOMOJIOTaMU; B) TEOMETPUUYECKUMH U30MEPaMHU;
0) CTPYKTYpHBIMH U30MEpaMH; ') OIHUM U TE€M K€ BEIIECTBOM.
2. BemectBo C17H35COONa - sT0:
a) CIIOKHBIN 3pup; 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') raJIOTEHUPOBAHUS
4. B pesynbTare ruIpoiamn3a xKUJIKOro kKupa o0pa3yroTcs:
a) TBEP/BIC KUPBI U TITULEPUH; B) TTIUIEPUH U HEMPECNIbHbIE KUCIOTHL;
0) TJIMIIEPHH U TIPEICTBHBIC KUCIIOTBI, T) TBEPIBIC )KUPBI U CMECh KUCIIOT.
5. Hanumure ypaBHEHUs peaKLUid:
a) MoJy4eHus O0yTUiI0BOro aupa MypaBbUHON KHUCIIOTHI; 0) ruIpUpOBaHUS TpUOJIeaTa IIIUIEPUHA;
B) TUJPOJIH3a 3TUIOBOTO 3upa MPONUOHOBON KUCIOTHI.

O L

YriaeBoabl

Ilepeyennb BOnpocoB /11 yCTHOTO OIIPOCa

1. C noMomplo KakuX peakLUuid MOXKHO JOKa3aThb HAJIM4YUE B IJIHOKO3€ aIbACTUIHONW U TMAPOKCUIIBHBIX
rpynn?

2. B uem 3akimoyaroTcs pa3jinyus B CTPOCHUH MOJIEKYJI MOHOCAaxapu0B U JucaxapuaoB?

3. OcTaTku Kakux MOHOCaXapHa0B BXOJST B COCTaB U3BECTHBIX BaM jaucaxapuaos? Kakue u3 atux 61o3
ABJIAIOTCS] BOCCTAHABJIMBAIOIIMMHU, KAKUE — HET?

4. C noMmoIIp0 KaKoro peareHTa Mo>KHO pa3jIN4UTh BOJHbBIE PACTBOPHI INIFOKO3bI U caxapo3bl?

5. KakoBo cTpoeHue MoneKyn noiaucaxapuno? Kakue nonucaxapusl Bbl 3HaeTe?

6. Haiinute uepThl CXOACTBA U pa3aNyuus B CTPOCHUU, PU3NYECKUX U XMMUYECKHX CBOMCTBAaX Kpaxmala
U LEJUTIOJIO3BI.

7. Kakue BOJOKHa Ha3bIBalOT UCKYCCTBEHHbIMU? OMNUIINTE TEXHOJOTUYECKUI MpOIecC MOMyueHus are-
TaTHOT'O BOJIOKHA U3 LIEJUIFOJIO3HI.

IIpodeccuonanbHO OpHEeHTHPOBAHHOE CO/IePKaAHHUE

1. IToyuemy TeMHeeT ChIpOi OUMILIEHHBIN KapTodens?

2. JIns TPUTOTOBJIEHUS MOYEHBIX SO0JIOK HCIIOJIB30BAJIM PAcTBOP, MaccoBas JOJS caxapa B KOTOPOM
3,84%. BeruncnuTe Macchl caxapa U BOJbI /1711 IPUTOTOBJICHUS 5 KT TAKOTO PacTBOPA.

3. Bl kynuiu kustorpaMm caxapa 3a 39 pyoseit. CKoJIbKO CTOUT OJJHa MOJIEKYJIa

Tectbl 10 TEME

1. ®opmyna riarOKo3bIL:

1) CeHio; 2) C6¢H120s; 3) Ci2Hzg; 4) C12H2,011
2. I'mokosa CsH1,0¢ sBnsieTc:
1) nonmucaxapuaoM;  2) AMCaxapMaoM;  3) MOHOCAXapHIOM; 4) TprcaxapuaoM

3. Kakue BelecTBa SBISIOTCSA H30MEPAMH [0 OTHOLIEHHUIO JPYT K JAPYTY:
1) rmroKo3a U caxapo3a; 2) III0KO03a U LEIUI0I03a; 3) IIoKo3a U GpyKTo3a; 4) riioko3a u pubosa
. B peakumto «cepedpsiHOTO 3epKaay BCTyMaeT
1) kpaxmau; 2) LeTUTI0N03a; 3) caxaposa; 4) riroKo3a
5. Pacrnio3HaBaHKe TITOKO3bI OCYIIECTBIISETCS C TOMOIIBIO:

N
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1) iogHOM BOABI, 2) pacTBOpa MAapTraHIIOBKH; 3) aMMHAYHOTO PacTBOpa OKCHaa cepedpa
6. TIpu MOJIOYHOKHCIIOM OPOKEHHMH TIIOKO3BI 00pa3yeTcst:

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

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

1) Ag:0; 2) Cu(OH)y; 3) CuO; 4) KMnO4
8. Jlucaxapu/ u3 rpyIiIibl OJUTOCAXapUI0B, COCTOSIINMI U3 ABYX MOHOCAXapUI0B:

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

11. OpnHa u3 CTPYKTYpHBIX €AMHUIL MOJIEKYJIBI caxapa:
1) B-bpykTo3a; 2) a-, B-rroko3; 3) a-, B-bpyKTO3BI
12. Yto oOpa3zyercs Ipu B3auMOJIEHCTBUU caxapo3bl ¢ ruapokcugoM Meau (I1):
1) caxapar menu u okcun meau (I1); 2) caxapaT MEJIH U BOJIa;
3) rrokoHOBas KucioTta u okcua meau (1)
13. W3 uncna u30MepoB caxapo3bl, UMEIOIINX MONEKYIspHYIO hopmyny Ci12H22011, MOKHO 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 nobaBrneHuu pacTBopa caxapo3sl Kk ocaaky ruapokcuaa meau (II) on:
1) maet ocamox; 2) pacTBOpsieTCS; 3) HUYEro He IPOUCXOAUT

16. Ilpu Kakux yCIOBUAX MPOTEKAET TUAPOIIN3 CaXapOo3bl:

1) npu BHICOKOM JJaBJI€HUU B IPUCYTCTBUU HUKEIIS; 2) Ip¥ HarpeBaHUU B IPUCYTCTBUU HUKEIIS;
3) npu HarpeBaHWU B IPUCYTCTBUH CEPHON WIIH COJITHOM KUCIIOTHI

XUMHYECKHUHA JUKTAHT
Br10paTh npaBUIIbHBIC YUPEKICHUS:
I BapuanT — Kpaxman II BapuaHT — nemrono3a

1. IIpuponHbIil onumep.
2. OTHOCUTCS K MOHOCaXapHIaM.
3. OTHOCHUTCS K MOJUCaXapuaM.
4. B cocTaB MakpOMOJIEKYJIbI BXOJST OCTAaTKHU 0L~ TJIFOKO3BI.
5. B cocTaB MakpoMOJIeKyJbl BXOJST OCTAaTKHU 3 - TITFOKO3BI.
6. HeotHOpOAHBII MPOAYKT, COCTOAIIMMN U3 ABYX TUIIOB IOJUMEPHBIX BELIECTB: AMUJIA3bl U aMUJIOTIEK-
THHA.
7. HaGyxaet B BoJie 1 00pa3yeT KOJUIOUIHBIN pacTBOP — reb.
8. JInHelHbIi moaumep.
9. [lonumep TUHEHHOTO U Pa3BETBIEHHOIO CTPOCHHUSL.
10. Conepxutcs B IEUEHH YEIOBEKA.
11. IIpu onpenenéHHbIX YCIOBUAX JIETKO THAPOJIA3YETCS.
12. I'maponusyercs ¢ TpynoM.
13. TBépmoe OGenoe BemecTBO, MEIOIEe BOJTOKHUCTYIO CTPYKTYPY.
14. City>kuT He0OXOAMMBIM U1 HOPMAJIBLHOTO MUTAHUS OAJJIACTHBIM BEIIECTBOM.
15. O6mmas popmyna (CeHi0Os5)n
16. HeBoccTanaBnuBarouuics yriaeBos.
17. O6pa3zyeT cioxxHbIe YQUPHI C OPTAHNYESCKUMHU U HEOPTaHUIECKUMH KUCIIOTAMHU.
18. Obpasyer ¢ 110/10M KOMILIEKCHOE COETMHEHNE HHTEHCUBHO-CHHETO IBETA
20. Mcrons3yroT U1l IPOU3BOICTBA HCKYCCTBEHHBIX BOJIOKOH.
21. SIBnsgercst OAHUM U3 IPOTYKTOB (POTOCUHTESA.
22. OcHOBHas 4aCTh KJIETOYHBIX CTEHOK PACTCHHIA.
23. IIpoayKToM KHCIOTHOTO FMAPOJIN3A SABIISETCS TIIIOKO3a.
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Tema 4. A3oTcoaep:kaiye OpraHudecKue coeJMHeHn sl
A3oTcoaeprkalie OpraHuvdecKne coeMHeHUus
IlepeyeHb BONPOCOB /IJisl YCTHOT'O OIpoca

1. IloueMy amMMHBI Ha3bIBAIOT OPraHMYECKMMM OCHOBaHMSIMM? Kak NposBIIAIOTCS OCHOBHBIE CBOICTBa

aMUHOB?

2. Kakue opraHmdeckue BeILECTBAa OTHOCAT K IpyIIe apomMaTuuyeckux amuHoB? IlpuBenurte Ha3BaHue,
MOJIEKYJISIPHYIO M CTPYKTYPHYIO (DOpPMYJIBbI IEPBOrO MPECTABUTENS TOMOJIOTMUECKOT0 psjla apoMaThye-

CKHUX aMHHOB.

3. Kakue opranmueckue BemiecTBa HasbiBaloT amuHamu? Kakyro QyHKUIHMOHANBHYIO TPYIITY Ha3bIBAIOT

amuHOTpynnoi? Bee iu aMuHBI cofepKaT aMUHOTpyHITy?
4. Kak xnaccu@UuIUMpyOT aMHHBI TI0 YUCITY U IPUPOJIE YTIIEBOJOPOIHBIX PaIUKAIOB?

5. CpaBHUTE CMBICI TEPMUHOB «IIEPBUYHBINY, «BTOPUUHBIN» U «TPETUYHBINY» PUMEHUTENIBHO K CIIHp-

TaM 1 aMHUHaM.
6. Kakue coenyHeHUS Ha3bIBalOT aMUHOKHUCIOTaMU?

7. KakoBa ux kiaccuduKkanys 1o B3auMHOMY PacIoyIOKEeHUI0 (PYHKIIMOHAIBHBIX TpyM?
8. Kax Ha3bIBaIOT CBS3M MEXKIY COCETHUMH aMHUHOKUCIOTAMH ITOJTUMEPHOM LTI

9. Uro npexacrapnsieT coboii Monekyna 6enka?

10 B vem 3akirovaercs AeHATypanus oenka?

10. Kakue kauecTBEHHbIE PEAKI[MU HA OEJIKU BbI 3HaeTE?

TecTbI IO TEME
1. Ilpu 3amemnieHnn BoJIOpOJa B aMMHUAKE Ha OPTraHUYECKUE PAIUKaIbl OJIY4atoT:

1) amuHBbI; 2) amMuapl; 3) a3unpl; 4) HUTpATHI.
2. K nepBUYHBIM aMMHaM HE OTHOCHUTCS
1) nuzonponunamus; 2) OyTuiaMuH; 3) METHJISTUIIAMUH; 4) aHuIMH

3. BemectBo, OTHOCSIIEECS K aMUHAM, UMeeT GopMyITy
1) CéHs—NOg; 2) CéHs—NH,;  3) CéHs—CHs; 4) CéHs—OH
4. BemectBo, popmyna kotoporo umeet Bug CsHs-N(CH3)2, HazbiBaeTcs ...

1) anunue;  2) tuMeTwiIpeHUIaMuH; 3) aumerundenon;  4) AMMETUIHUTPOOEH3O0I

5. K apoMaTtnyeckuM aMMHaM OTHOCUTCS

1) meTmiiamMuH;  2) OyTUIIaMUH; 3) TPUATUIIAMUH: 4) nmudenmnaMuH
6. bonee cnabbiM OCHOBaHUEM, YEM aMMMAK, SBISIETCS

1) aTunamus; 2) IMMETUIIaMUH; 3) AMATUIIAMUH; 4) nmupeHmnaMuH
7. Ha3zoBuTe COrIaCHO MEXIyHAPOJHON HOMEHKIIATYPE CJICIYIONINE AMHHbIL:
’d)CHx—CHz'—CHz_NHz 6)CH;_CH3‘—NH—CH3

8. B cocTaB aMMHOKHUCIIOT BXOJAT:
a) TOJIbKO aMUHOTPYIIIIBI; B) aMUHOTPYIIBI U KapOOHWIbHBIE TPYIIIIBL;
0) TONIBbKO KapOOKCHIIbHBIE TPYIIIIbI; ') aMUHOTPYIIIBI U KApOOKCUIIBHBIE TPYIIIIHI.

9. AMHMHOKHCIIOTHI HE pearupyror:
a) c akT. Me;  0) c okcunamu Me;  B) ¢ ruipokcuiaMu Me;  T) ¢ COJISIMHM CHIIBHBIX KHCIIOT.
10. AMHMHOYKCYCHasl KMCIIOTa PEarupyer ¢ KaXkJIbIM U3; BEIIECTB

a) HC1, KOH; 0) NaCl, NH3; B) C2H50H, KCI; r) CO2, HNO3
4.  VYkaxuTe u30Mepbl aMHOMACIISTHOM KUCIOTBI
i e ) i
|
a) NHZ—(FH—C—OH ) CHS—(F—C— OH B) CHT(FH —CH;C—-OH
CH, CH, NH,
s i T i
1) CH-CHyCHyC-OH 1) CHC—C-OH ¢ H,N-CH;CHy C-OH
NH, NH, CH,

11 Kaxkue 13 npuBeI€HHBIX COETUHEHUN OTHOCITCS K aMUHOKHCIIOTaM?
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i i i
D HN—C—NH, 6 H,C—CH—C—OH  ») H,C—C—NH,

NH,
O 0O
r) (IEHZ—H—OH n) H—(':'—NH2
NH,
12. Kaxkas cTpykTypa Oenka 3aKkpydueHa B CIIUPab?
1) mepBUYHasT; 2) BTOpHUYHAS; 3) TpeTnyHas; 4) geTBepTUUIHASL.
13. CkoJbKO HE3aMEHUMBIX aMUHOKHUCIIOT CYIIECTBYET?
1) 10; 2) 8; 3) 20; 4) 5.

14. Tlpu nenaTtypamnuu Oeiika He pa3pylIaeTcs CTPYKTypa:

1) nepBuuHasi; 2) TpeTHYHAs; 3) yeTBepTHYHAS; 4) Bce pa3pylmaroTcs

15. Kaxkas cTpykTypa Oenka pa3pymaercs: Ipu TuApon3?
1) nepBuuHas; 2) BTOpUYHAS; 3) TpeTuuHas; 4) yeTBepTUYHAS.

Tema S. BoicokoMo1eKyJIsIDHBIE COEIHHEHUS
Ilepeyens BOpocoB Aj1s yCTHOTO OIIPOCa
1. Yto Takoe BBICOKOMOJIEKYJISIPHBIE BellecTBa?
2. JlaiiTe onpeneseHne HEOPraHUYECKUM TIOJIMMEPAM
3. Haiite onpeneneHus MOHATUSAM: OJUMEDP, MOHOMED, MOJIUMEPU3ALIHSL, FIEMEHTAPHOE 3BEHO, CTETECHb
IIOJINMEPU3ALUH, CTEPEOPETYIIIPHOCTD, TEPMOPEAKTUBHOCTD, TEPMOILIIACTUYHOCTb.
Kakoii mporiecc Ha3pIBatOT ByJKaHU3anuen kayuyka? Kakue npoayKTel Ipy 3TOM MOIy4aroTCs ?
Kaxue ocHOBHBIE BUBI BOJIOKOH BaM M3BecTHBI? [IpuBennuTe npuMepsl.
UeM 0TJINYAIOTCS UCKYCCTBEHHBIE BOJIOKHA OT cMHTeTHYeckux? [IpuBeaure npumepsl.
U3BECTHOE BaM MOJIMAMMIHOE BOJOKHO. OXapaKkTepu3ynTe CBOMCTBA U MTOJIyYE€HUE ITOIO BOJIOKHA.
[To kakOMy pHU3HAKY JIABCAH OTHOCST K MOJIMA(PUPHBIM BOJIOKHAM?
. Ilepeuncnure JOCTOMHCTBA U HEAOCTATKU KaIllpOHA M JIaBCcaHa?
HpO(l)eCCI/IOHaHbHO-OpHeHTHpOBaHHOQ cojepiKaHue
1. Kakue BMC ncnons3yroTcst B IUIEBOM POMBIIIEHHOCTH ?

o N E

2. W3 kaxoro BMC usrorasiusaroT nocyny, tapy?

3. Kakue BMC BXoasT B cOCTaB NUILEBBIX TPOAYKTOB?
Tectbl 10 TEME
1. MckmrounTe JIMIIHEE BEIECTBO:

1) kayuyk; 2) rmoKo03a;  3) MOMUATUIICH; 4) kpaxman
2. OTHOcuTeNbHAs MOJIEKYIsIpHas Macca cTpyktypHoro 3BeHa [- CH> (CH3) — CHz (CH3) — ]a paBHa:
1) 24; 2) 36; 3) 58; 4) 48
3. CooTHecuTe onpeiesieHre C TOHSITHEM.
OnpepenexHue Iloustue

1. mporecc coemMHEHUs MHOXECTBA MOJICKYJI BEIIeCTBa B Mak- | A) FOMONOIMMEPU3ALIMS,
POMOJIEKYJIBI, COTPOBOXKIAMOMINICS BhIIEIEHHEM MOO0UYHOro Hu3- | B) monmmkonaeHcanms;

KOMOJIEKYJIIPHOTO BEIIECTBA; B) nommepusans.
4. CooTHeCHUTE TUIIBI PEAKIIMU U TOJIMMEDP, UCTIOJIb3YyEeMbI€ JUIsl X MOJTYyYEHUS.
Tun peakuuu [Tosnumep
1. nmommumepuzanus; A) beHoapopManbaeTuaHas CMOJIA;
b) monmunponwex.

5. CooTHecuTe THI BOJIOKHA U IPUMEP BOJOKHA

Tun BoJiokHA ITpumep BoJsiOKHA
1. pacturensHOE; A) xampoH;
2. KABOTHOE; b) naTypanbHbI 1IETK;
3. MHHEPAIBLHOE; B) acbecr;
I') nen.
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Pa3nes 2. O01mas 1 Heoprannyeckasi XuMHsl

Tema 1. TeopeTudeckue 0CHOBbI XUMHUU
OcCHOBHbIE IOHATHS
IlepeyeHb BONPOCOB /1JIsl YCTHOI'O OIIPoOca
1. Yro sBnsercs npeameroM usydeHus xumun? Jlaiite onpeneneHue NoHATUS «BelecTBO». Kak coor-
HOCSITCSL TIOHSTUSL «BEUIECTBO» U «MaTEPUSI»?
2. Kakue yacTuibl Ha3bIBalOT aTOMaMH U MOJIEKYyJIaMu?
3. JaiiTe onpeneneHne NOHATUS «XUMUYECKUN SJIEMEHT.
4. Kakue BemiecTBa Ha3pIBalOT NMpocThiMU? [IpuBeanTe npumMepsl.
5.  Oxapakrepusyiite sBieHue auiorponuu. Kakue ¢aktopsl ero Bei3biBatoT? [IpuBeauTe npumMeps! ai-
JOTPONHBIX MoAudukanuid kuciaopoga. CpaBHUTE UX. YKaXKHUTE (aKTOp, KOTOPHIA BBI3BIBACT aJUIOTPO-
A0 3TOTO 3JIEMEHTA.
6. Pacckaxure 00 amorponuu yriepoaa. CpaBHHTE aIOTPONHbIE MOAU(UKAIMK yraepoaa. HazoBure
OCHOBHBIE 00JIACTH MX MPUMEHEHHUSI.
7. OxapakTepu3yiTe TEXHUUECKOE 3HAYCHHUE 0JI0Ba U 00J1acTU IPUMEHEHHUS 3TOr0 MeTaa.
8. Uro nmoka3biBaeT xumuueckas popmymna?
9. OxapakTepusylTe MOHATUS «OTHOCUTEJIbHAs aTOMHAas Macca XMMHYECKOI'O 3JIEMEHTa», «OTHOCH-
TeJbHAas MOJIEKYJISIpHAsl Macca BenlecTBa». Kak paccUMThIBalOT 3TU XapaKTEPUCTUKU?
10. JlaiiTe onpeneneHne MOHATUS «KOJIMYECTBO BellecTBa». HazoBuTe equHUIBI U3MEPEHUS KOJIUYECTBA
BEILIECTBA.
11. Yem oTnmvaercst OTHOCUTEIbHAS MOJICKYJIIpHAs MAacca BEIIECTBA OT MOJISIPHOW MacChl?
IIpoBepounas padora
1. BerunucianuTh OTHOCUTENBHBIE MOJIEKYIISIpHBIE Macchl BemecTB: SO2, FeO, H2SO;3
2. Kakyro uadopmaruo MOKHO y3HATh IO XuMu4eckoi ¢popmyne 2NH3?
3. Paccuutarh MaccoByIO JIOJIIO Ka)KJJOT0 3JI€MEHTa U MaccoBble oTHoleHus: B CaO
4. 3amaya.
Boruncnuth Maccy cepbl, KOTOPYIO MOXKHO BbLAeNUTh U3 CuzS maccoit 800r.
ATOM. DJIEKTPOHHAS 000J1049KA
Ilepeyenb BONPOCOB /1/Isl YCTHOI'O OIIpOca
1. Kak moctpoena 31eKTpoHHast 000109Ka atoma’?
2. Yro Takoe YHEPreTHYECKH YpOBEHb aTomMa?
3. Yro npejacTaBiseT JIEKTPOHHAs opOuTans? Kakue opOuTaiyd BaM U3BECTHBI?
4. Ha uT0 yKa3sIBacT HOMEp MEPHOJIA U TPYIIIIHI?
5. Kak 3anosiHsroTCsl SHEPreTUUeCKHe YPOBHU U JJIEKTPOHHBIC OPOUTANM Yy aTOMOB X.J. TJIABHBIX M MOOOYHBIX
noarpymnmn?
TecTbl 10 TEME
1. MakcuManabHOE KOJIMYECTBO 3JIEKTPOHOB Ha BTOPOM 3HEPTE€TUYECKOM YPOBHE PAaBHO:

1) 2; 2)8; 3) 18; 4)6
2. YKaxuTe 2JIEMEHT, aTOMy KOTOPOTO COOTBETCTBYET JJIEKTPOHHAs (hOpMysa BHEIIHETO SHEpreTHYe-
CKOro ypoBHs 3s23p5:
1) xyop 2) naTpuit 3) afoMHUHUM 4) dochop
3. MakcuManbHOE KOJUYECTBO NIEKTPOHOB, KOTOPHIE MOTYT HAXOAUTHCSA HA P-NIOJAYPOBHE 3JIEKTPOHHOU
000JIOYKH aTOMOB, PaBHO:

1)2 2)4 3)6 4)12
4. VKaxuTe KOJ4ecTBO d-3JIEKTPOHOB y aTOMa JKene3a:
1) 3; 2)5; 3)4; 4)6
5. YKaXuTe CyIIECTBYIONIYIO MIEKTPOHHYIO KOHPUTYPAIHIO aTOMa:
1) 1s22s42p4; 2) 1s22s22p8; 3) 1s22s2; 4) 1s22s22p63s13pl.

18



XHUMHYeCKHE CBA3H

Ilepeyennb BOpoOCOB /11 YCTHOIO OIpOca

UT0 Takoe XUuMHUYECKasl CBA3b?

UYro Takoe 3nekTpooTpuiareabHocTh? Kak oHa n3MeHseTcs B Iepruoaax u rpymnmnax?
UTo Ha3bIBa€TCS CTENEHBIO OKUCIICHUS?

Uro takoe nonsl? Katnonsl? AHHOHBI?

JlaiiTe onpeneneHue HOHHOM CBSI3U.

JlaiiTe onpeneneHne KOBAJICHTHOM CBA3U.

OT 4ero 3aBUCHUT NOJSAPHOCTH CBSA3U?

Kaxue mexanu3zMbl 00pa30BaHus KOBAJEHTHOMN CBSI3H Bbl 3HaeTE?

9. Urto Takoe MeTajuIMuecKas CBs3b

10. KaxoBbl pu3nueckue cBONCTBa METAIIIOB?

11. Yrto Takoe BomoOpoaHAs CBSA3b

12. MexaHu3m 00pa3oBaHus BOJOPOAHOM CBS3H

TecTnl MO TEME

1. W3 mepevnciIeHHbIX HIKE BEIIECTB BRIMUIIATE (DOPMYITBI BEIIECTB C KOBAJICHTHOH MOISPHON XUMUYe-
CKOH CBSI3bIO.

PN R

1) Ho; 2) HCI; 3) KCI; 4) N2O
2. KoBaneHTHas HEMoJsIpHAs CBA3b 00pa3yeTcs MEX/ly aTOMaMu
1) HeMeTaJJIOB C OJJUHAKOBOU 3JIEKTPOOTPUIIATEIHHOCTHIO;
2) HEMETaJIJIOB C Pa3HOM MEKTPOOTPULIATEIBHOCTHIO;
3) MeTasios;
4) MeTalIoOB U HEMETAJJIOB
Bri6epute Gpopmyiy BelecTBa ¢ IBOHHOM XUMUUECKON CBSA3bIO
1)O2;  2)Hy; 3) Na; 4) Ch
4. B Mmomnekyie a30Ta KOJIMYECTBO OOLIUX IEKTPOHHBIX I1ap
1) onna; 2) nBe; 3) Tpu; 4) yeThIpe
5. B coeamuennn H,S xummdeckast cBsI3b
1) KoBaJIeHTHAas MOJsIpHas; 2) KOBaJIEHTHasl HEMOJIsIpHas; 3) MeTanauyeckas; 4) nonHas
6. Bribepute napy XMMHUYECKUX AJIEMEHTOB, MEX/ly aTOMaMH KOTOPBIX 00pazyeTcsl HOHHAsT XMMHYECKast
CBSI3b:
1) nHatpuii u Kanuid;  2) BOAOPOJ U KHCIOPOA;  3) HAaTpuil u kucimopon;  4) BOAOPOJ U BOJOPO.
7. Ilourpaiite B «KpEeCTUKH- HOJTUKN». [[0KaXuTe BRIUTPBILIHBIN MyTh, COCTOSIIUI U3 (GOPMYJT BEIIECTB C
VOHHOM CBS3BIO:

(98]

H>O S MgO
CaH H» CaO
0> Li,O NaxS

CocTtaBbTe cxeMbl 00pa30BaHUS XUMUYECKOU CBSI3U AJIS ABYX BEIIECTB U3 BHIUTPHIIIHBIX MYyTEH.
Ynpa:xxHeHus no teme
1. N300pa3uts cxemy oOpa3oBaHus CBSI3U:

- woHHOI B Mmonekyne BaCl,

— KOBAJIEHTHOM Bs3U B MoJiekyine HoO

— BojaopoaHo# B Mmojekyne H.O

— METaJUIM4YE€CKOM B MarHuu

MaccoBasi 10/151 pACTBOPEHHOI'0 BelllecTBa

3anmaga 1. Kakas macca cepHo#t kucio Thl (B Tpammax) coaepxutcs B 0,6 1 ee 40%-ro pactBopa ¢ IIOT-
HOCTBIO 1,3 T/Mn?

3anava 2. Haiiqute mMaccy xyopuaa HaTpus (B rpaMMax), KOTOPbIH HE0OX0IUMO pacTBOPUTH B 50 T BOJBI
JUIS IPUTOTOBJIEHUS pacTBOpa ¢ MaccoBoil noseit conu 20 %.
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3amaua 3. K 350 r BogHOTO pacTBOpa 3TaHoNa ¢ MaccoBou nmoseit 20 % mobasmmm 120 M crimpra (T710T-
Hocth 0,8 r/mit). PaccumnTaiite Maccy ciupTa (B TpaMMax) B IOJIy4€HHOM PacTBOPE.

IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJEPKAHNE

1. Haiinure Maccy BO/bI M JIMMOHHOW KHCIIOTBI, HEOOX0auMYyt0 JJist mpurotoiienus 50 r 5%-ro pac-
TBOpA.

2. W3 240 r 3%-ro pactBopa nuTheBOM coibl Boinapuiau 80 r Boabl. Haliqute MaccoByro J10JII0 COMIbI B
MOJIyYUEHHOM pacTBOpeE.

3. K150 r 20%-ro pactBopa caxapa mo6aBunu 30 r caxapa. Haiiiute MaccoByrO JIOJIIO BEIIECTBA B TIO-
Jy4EHHOM PacTBOpE.

XuMu4yeckue peakuumn

Ilepeuensb BONPOCOB /1J151 YCTHOTO BOIpoca

1. Kak kiaccupuuupyroT XHUMHUECKAE PEAKIINH [0 YUCITY M COCTaBY PEarupyroNInX U 00pa3yroIuXCs
BelecTs?

2. Peakuuu Kakoro Turma BCerja sIBIASIOTCS OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIMU?

3. Kakoe BeniecTBo Ha3bIBAIOT KAaTaIU3aTOPOM?

4. Kakoe siBJI€HHE Ha3bIBAIOT KaTAJIU30M?

5. Kak B Bameil Oyaymieil npodeccun UCMONB3YeTCsl TeIIOTa, BBIACTSIONIAsICS NPy MPOTEKaHUU IK30-
TEPMHUUECKUX pPEeaKUii?

6. Kakue peakiuu Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

7. Kakue nmpoueccel Ha3bIBalOT okucieHneM? BoccranoBnenuem?

8. Kakoe BemecTBo Ha3bIBalOT okucauTenemM? BocctanoBurenem?

9. Ot kakux, (pakTOPOB 3aBUCUT CKOPOCTh XUMHUUYECKOM peakuun?

10. Kakwue karamu3aTopbl UCIIOJIB3YIOT HAa IPOU3BOCTBEHHBIX MPEANPUATHUSAX Ballero nNpopuis?

11. ITouemy mpoOayKTBI XpaHAT B XOJIOJUIbHUKE?

12. Kakue peakiuy Ha3bIBalOT HEOOPATUMbBIMU?

13. Kakue peaknun Ha3pIBatOT 0OPaTUMBIMU?

14. B uem 3akmrouaercs xumuueckoe paBHoBecue? Kak ero cmectuts?

15. Chopmynupyiite npunuun Jle Illarense.

TecTbl 10 TEME

1. YkaxuTe peakiinio, KOTopas sIBJSETCS peakiueil COequHEHUs U ueT 0e3 N3MEHEHUs CTeNeHel oKuc-
JICHUS DJIEMEHTOB

1) S+ 02 = SOy; 3) SOz + H2O —* H2SOs;
2) 2KNO3 —* 2KNO2 + O»; 4) 2A1(OH); = A1.03 + 3H,0
2. Peakuus 2AI + FexO3 —+ 2Fe + A1,03
1) 3amenienus; 2) NpUCOEANHEHNUS; 3) oOMeHa; 4) pa3noxeHus
3. Peakuus, He SBISIONIASICS OKUCIUTENEHO-BOCCTAHOBUTEIHHON
1) Ca+2H,O — Ca(OH): + Ha; 3) CaH; +2HC1 —* CaCl, + 2Hpy;
2) CaO + H20 —* Ca(OH)y; 4) Ca+2HCI —+ CaCl, + H»

4. IloctaBbTe KO3 (PUIMEHTHI B YpaBHEHUH PEAKLIUU:
Mg + H2SO4 —* MgSO4 + HaS + H20. YVkaxure ko3 uiueHT nepes oKuciauTenemMm

1) 5; 2) 6; 3)7; 4y 4
5. DHI0TepMUYECKas peaKlUs pa3ioKEHUS
1)C+H,0=CO+H, - O; 3) CaCOs = CaO + CO, — O;
2) N2+ 0, =2NO - O; 4)2CO + 0, =2C0 + Q

6. 'omorenHas peakuus
1) Fe(T)+CuSOu(p-p) = Cu(t) +FeSOu4(p-p); 3) CaCOs(t) +2HCl(p-p) = CaCl2(p-p) +H20(x) +COx(1);
2) NaOH(p-p) + HCl(p-p) = NaCl(p-p) + H2O(x); 4) Zn(t) + 2HCIl(p-p) = ZnClx(p-p) + Ha(r).
7. Knaccudunupyiite peakmuto NaOH(p-p) + HCl(p-p) = NaCl(p-p) + H2O(x) + QO mo caeayromum msi-
TH TIPU3HAKAM.

1. A) coenunenusi, b) 3amemenusi, B) paznoxenus, I') oOmena

2. JI) OKMCIUTEILHO-BOCCTAHOBUTENbHAS, E) HE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHAS

3. X) sk3orepmuueckas, 3) sHAOTEPMHUYECKAs
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4. N) romorennasi, K) rereporennas
5. JI) HeoO6parumasi, M) obpaTumast
OTBeT naiiTe B BUJE MOCIIEI0BATEILHOCTH OYKB, COOTBETCTBYIOIIMX IU(paM 1o mopsaky ot 1 1o 5.
a) BEXXMM; 6) TEXWJI;, B) DKW, 1) TE3UJI
\YnpaxxHenusi mo reme.
1. Jaiite xapakTepuctuky cieayromnieil peakiiuu Cegy+ O2 (ras) < ==> CO2 (ra3) +393,5 Ik
0 CIeAYIOUIEMY TUIaHYy:
* C U3MEHEHHUEM COCTaBa BEIIECTB (COCTUHEHNUE, PA3TIOKEHUS, 3aMeIlleHHEe, OOMEHA).
* be3 u3MeHeHus KaueCTBEHHOI'0 COCTaBa BELIECTBA (aJUIOTPOIHS, H30MEpH3aIus).
* C U3MEHEHHUEM CTEIICHEH OKUCIICHUSI.
* be3 u3MeHeHus cTeneHel OKUCICHUS.
= Dk3orepmuueckue (+Q), snnorepmudeckue (-Q).
= HeoOpaTuMmele, 0OpaTHUMBbIE.
* [OMOTcHHBIE, TETEePOTCHHEIE.
» Katanutudeckue, HeKaTaJIUTHUECKUE.

DJIeKTPOJIUTHYECKAS] JUCCONUALMS

Ilepeuennb BONPOCOB /171l YCTHOTO BONpoOca

Kaxkue BemiecTBa cuuTalOT 3JEKTPOJIUTAMHE?

Kakwue BemiecTBa CUUTaIOT HEAIEKTPOIUTAMU?

Kaxkue cunpabie SJICKTPOJIMTHI BBl 3HACTC.

Kakue crnabbie 21eKTpOIuThI BB 3HAETE?

JlaiiTe onpeneneHne KucaoTaM, OCHOBAHUSAM, COJISIM € TOUkH 3peHust TO/]

M

TecTbl 10 TEME
1. HeanexTponuTtamu sSBISIIOTCA 00a BEllECTBA B Hape:

1) rugpoxcun 6apust (p-p) ¥ a30THAS KUCIIOTA; 3) 3TUIEHTTIUKOIb (P-p) U METAHOJ;

2) cepHast KHca0Ta U cyabdaT HaTpus (p-p); 4) 3TaHON M XJIOPUA KaJIbIH (P-P).
2. Cymma Bcex K03¢h(OUIIMEHTOB B COKPAIIEHHOM MOHHOM YPaBHEHUHU PEAKIIUU MEXKy PacCTBOPAMHU XJIO-
pHzia Kanblus 1 KapOoHaTa HATPHUs paBHA
3. CokpaienHoe HoHHOe ypaBHeHue peakuuu Cu’’ + 20H" — Cu(OH)2| cooTBeTCTBYeT B3aMMOJEii-
CTBMIO BEI[ECTB:

1) CuSOsu Fe(OH)»; 2) CuClhu NaOH; 3) CuO u Ba(OH)y; 4) CuO u H>O0.
4. Cpena BOJHOTO pacTBoOpa cyib(haTa aMMOHUS:
1) HeliTpanbHas; 2) uienoyHas; 3) xucnas.
5. Illenoynyro cpey UMEET BOAHBIA PACTBOD:
1) kapboHaT Kanus; 2) XJIOpUJL JIUTHUS; 3) HUTpAT IIMHKA; 4) cynbdar HaTpUs.
6. HelTpanpHyro cpeny UMeeT BOAHBIN pacTBOP:
1) xsopup 6apus; 2) kapOOHAaT JIUTHUS; 3) HUTpaT aMMOHHUS; 4) cynbun maraus

7. YcTaHOBUTE COOTBETCTBHE MEXY (DOPMYJION CONM U TUIIOM THJIPOJIM3A:
®opmyna conu | Tun ruaponnsa

1) BaBry; A) 1O KaTHOHY;

2) KbSO0s; b) no anuony;

3) Zn(NO3)s. B) no katuony u aHuoHy;
I') He ruaponusyercs

OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU
Ilepeyenn BOMPOCOB /il yCTHOTO OMpoOca
1. Kakue peakuuu Ha3bIBAlOT OKHCIHTEIHLHO-BOCCTAHOBUTENbHBIMU? [loueMy OHM HMMEIOT ABOWHOE
Ha3BaHUeE?
2. Kakoii npouecc Ha3biBatoT okucienneM? BoccranoBnennem? Kakoe BelecTBO Ha3bIBAIOT OKHCIIUTE-
nem? Boccranosurenem?
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3. Kakue u3 CBOMCTB KUCIOT OTHOCATCS K OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIM, Kakue - HeT? [louemy?
4. Kakoe XMMHYECKOE€ CBOMCTBO OCHOBAHMM OTHOCHUTCSI K OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIM pPEaKIIU-
sm? [Touemy?
5. Kakue U3 CBONCTB OKCHUJIOB OTHOCSATCSA K OKHUCIIMTEIbHO-BOCCTAHOBUTEIHHBIM, KaKUE - HET?
6. Uto Takoe snekTposin3? CpaBHUTE €0 C TUAPOIU30M.
7. IlepeuncnuTe mpeaMeTsl TOMAITHET0 00MX0/1a U 000pyIOBaHUs KBAPTUPBI, IPH U3TOTOBJIEHUH KOTO-
PBIX OBUIM MCIIOJIB30BaHbI FAIbBAHOCTETHS U T'aJIbBaHOIIACTHKA.
YnpaxkHeHus no reme
1. A3oTHas KucioTa Jito00il KOHIIEHTpAllMM BOCCTAaHABJIMBAETCA METaJJIaMU HE JI0 BOJOpOJia, a, HaIllpH-
Mep, 1o okcuaa azota(ll). YpaBHsiiTe METOIOM AIEKTPOHHOTO OallaHCa CXeMY B3aUMOJICHCTBUS a30THOM
KHCIIOTBI C MEJIBIO:
Cu + HNO3; = Cu(NOs3)2 + NO + H.0

2. XuMHYecKHe CBOMCTBA METAJJIOB XapaKTepU3YIOT OJAHHM CIOBOM - «BOCCTaHOBHUTENIW». Hamummre
YpaBHEHUS pPEaKIMil aTIOMUHHS C COJIIHOM KucioToi, xjmopuaom memau(ll), kucmopomgom, cepoit. Pac-
CMOTPHUTE OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE TTPOIECCHI.
3. Ompeneute T OBP.  PaccraBere k03 (uumeHTs] B ypaBHEHUSAX  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEaKLUNA METOIOM 3JIEKTPOHHOTO OanaHca.

1. KCI03—KCl0O4 +KCl

2. HNO;—HNO3;+NO+H>0
3. S+HNO3—H2SO4+NO

4. TMondepute KOAPHUIIMEHTHI METOIOM JICKTPOHHOTO OanaHca B YpaBHEHHSX PEAKIIHiA, YKAKUTE OKHC-
JUTEITb U BOCCTAHOBUTEIT.

1. KMnO4+ NaNO;+ H,0O = MnO,+ NaNOs+ KOH

2. KClOs+ HCl =KCI + Clo+ H2O

3. KMnO4+ HS + H2SOs4= MnSO4+ S + K2SOs+ H20
5. Onpenenure creneHu okuciaeHus Gpocdopa B coenuaeHnsx, umeromux Gopmyisl: CazPa, P2Os, H3POs,
Caz(POs4)2, H4P2O7

Tema 2. Heoprannueckass XumMus
Oxcnabl
Ilepeyens BOpocoB Aj1s yCTHOTO OIpOca
. Kakue BemiecTBa Ha3pIBatOT OKCH1aMu?
. Kak knaccupunmpyror okcunpl? Kakne okcupl Ha3pIBalOT HECOJIE00Pa3yOIMMU?
. Kakue oxcunpl Ha3biBaroT coneodpazyronumu? [ouemy?
. Kakue okcupl Ha3biBatoT OCHOBHBIMU? Kakue 371eMeHThl 00pa3yloT 3TH OKCUIbI?
. Kakue oxcupl Ha3bIBatoT KUCIOTHBIMU? Kakue 35eMeHTsl 00pa3yroT 3T OKCHIbI?
. Kakue okcupl Ha3biBatoT aMmpoTepHbiMu? Kakue 3meMeHTbl 00pa3yroT 3TH OKCUAbI?
. Hanumure ypaBHeHus peakuuii, xapakTepu3ymoomux cBoiictea okcuaos BaO, SO3, BeO.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE
1. TTouemy B x1€6€ MHOTO ABIPOYEK?

NN N RN

2. Oxcup xkene3a (II) ucnons3yeTcss B MUIIEBON MPOMBIIIJIEHHOCTH B Ka4€CTBE JKEITOTO KpacUTEIsI—
BEII[ECTBA, YCWJIMBAIOIIErO MBOCCTAHABIMBAIOIIETO I[BET NPOAYKTA. /16 MpUMEHMMO 3TO CBOWMCTBO B Ba-
meit nmpodeccun?

3. I'me ucnonw3yercs BoJa B MUILIEBOM IIPOU3BOJCTBE?

YupaxHeHus 10 TemMe

1. TIpoBeaure Ki1accupUKAIUIO CASAYIOMUX OKCHJIOB:

Zn0, Na20, CaO, Al203, Si02, CO, SO3

2. Hrpa «Haiigu poacTBEHHUKOBY:

W3 npuBeaeHHbIx Gpopmyn BeiOepuTe GOPMYIIbl OKCUIOB U HA30BUTE UX:

H2S04, NaOH, CuO, Na2S04, 02, SO3, HCl, Na20, Fe203, Mn207

3. MUrpa « Tpernii muniHun»:
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1) GeO, ZnO, CO 2) NayO, SiO,, CaO 3) CO, CO2, SO2 4) N2O, P,0s, NO
TecThI MO TEME
1. Cpenu caenyromux GopMyT OKCUIOM SIBIISETCS:
a) HCI 0) Na;SOs  B)Na,O 1) NaOH.
2. Cpenu clneayrommXx OKCHIOB HECOJICOOPa3yIOIIUM SBIISICTCS:
a) CO, 0) CO B) Na,O r) SOs.
3. C cepHO# KHCIIOTOM Oy/1eT B3aUMOACHCTBOBAT:

a) SO3 0) Mn>O4 B) N2Os r) MgO.
4. C Bopoii OyneT B3auMOJCHCTBOBAT:

a) FeO 0) Ag20 B) BaO r) CuO.
5. C ruIpoKCUI0M HAaTpuUs OyIeT pearupoBath:

a) CaO 0) CO B) SO3 r) K20

6. Koappuuuent nepen popMyInoii KHCIOPOa B yPaBHEHUH PEaKLMHU, CXeMa KOTOPOi
Al+ Oy — ALO;3

a)?2 0)3 B) 4 r) 5.
7. Ilpu oxuciaenuu ZnS oOpa3yroTcs:
a)Znu SO2 6) ZnO u SO2 B) ZnO u SO3 r)Znu SO3.

Kuciorsl

Ilepeyens BONPOCOB /111 YCTHOTO ONMpoca

1. JlaiiTe omnpeneneHue KUCIOTaM UCXO/IS U3 UX COCTaBa.

2. Jlaiite onpeneneHue KUCIOTaM C TOYKU 3PEHUS TEOPUH DIIEKTPOIUTHUECKON AUCCOUAIIH.

3. Ha kakue rpymnmsl IeisT KUCIOTHI?

4. Wcxons u3 NpU3HAKOB KIACCH(HUKAIIMKA KUCIOT JAlTe MOJIHYI0 XapaKTePUCTUKY a30THOM U (ocop-
HOU KUCJIOTaM.

5. llpemnoxure cnocod, Kak MOKHO OOHAPYKUTh HAJIMYUE KUCIIOTHI B IPOAYKTAX MUTAHUSA?
ITpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME

1. Jnst 9ero ucnonb3yroT Cyab()aMHUHOBYIO KUCTIOTY?

2. Mo6aBka E338 nns uero ucnonsiyercs?

3. B numeBo# mpoMBIIIIEHHOCTH UCTIONB3yeTcs nobaBka E338, koTopas mpencrasiser co0oit optodoc-
¢dopnyto kucaory. [IpuMeHseTcst oHa B OCHOBHOM KaK KOHCEPBAHT, (PUKCATOP 1IBETA MPOAYKTOB, PeryJs-
Top KuciIOoTHOCTH. [lonmydyenue oprodochopHO KUCIOTH MOKHO MPOBOJIUTH PA3IMYHBIMHU CIIOCOOAMH,
OJIMH U3 KOTOPBIX 3aK/IIoyaeTcs Bo B3aumojeictBun okcuaa dpochopa(V) ¢ Bonoil. Ita peakuus npore-
KaeT CTOJIb aKTUBHO, 4TO okcuJ (ocdopa(V) yacTo NCHoib3yl0T B KAUECTBE OCYLIUTENS BO3AyXa B MPO-
M3BOJICTBEHHBIX MomenieHusx. [lpu B3aumoneiictBun oproocopHOil KUCIOTHI CO HieaoyaMu (Hampu-
Mep, C THAPOKCHUJIOM HATpHUs WM Kajus), oOpa3yroTcs €€ conu — opTodocdarsl. OHH TakKe MIUPOKO
MPUMEHSIOTCS B MPOMBIIITIEHHOCTU. Tak, Hampumep, oprodocdar HaTpusi UCHOIb3YETCsl B COCTaBE YH-
CTSIIUX W MOIOIINX CPEJICTB, CTHPAILHBIX TIOPOIIKOB M OTOETMBATENEeH. DTH COCIMHEHUS YaCcTO HCIOIb-
3yroT A "cMardenus” (ycTpaHeHus: KECTKOCTH) BOoAbI. JKECTKOCTh BOJBbI 00YCIOBIEHA MPUCYTCTBHEM B
HEl pacTBOPHMBIX COJIEH KaJbIMsi W MarHus (XJOPUIOB, THAPOKApOOHATOB W Ap.). CMsTueHHe BOJbI
HE00XO0/AMMO, TOCKOJIbKY HCIIOJIb30BaHHE XECTKOM BOJBI B MPOMBIIIJICHHOCTH BBI3BIBAET IOSBIECHUE
ocaska (HaKUMH) Ha CTEHAaX KOTJIOB, B TpyOaX, a TaKKe CYIIECTBEHHO YBEIMYUBACT PACXOJ MOIOIIHX
CPEICTB.

1) CocraBbTe MOJEKYISIPHOE YpaBHEHHE YIIOMSHYTON B TEKCTE peakluy Mexay opTopochopHOit Kucio-
TOW U TUAPOKCHUIOM HATPHS;

2) TlouyeMy assi cMSATYEHUST BOABI UCHOIB3YI0 OpTOhocdaThl HATPHUS WM KIS M HE UCHOIB3YIOT OPTO-
docdat nutus?

Pemenne.

Oprodocdats! Kanaust 1 HATPHUSI UCTIONIB3YIOT JJIsi CMSATYSHHS BOJbI, TAK KaK OHU MO3BOJISIIOT OCAIUTh Ka-
THOHBI MarHus M KaJIbIHS B BUJE UX opTodocdaToB, Toraa Kak oprodocdar IuTus caMm 1o cede KpaiHe
MaJIOPACTBOPUM U HE MOKET BCTYIATh B YKa3aHHBIE PEAKLIUH.
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Taxke B TUIIEBON MPOMBINIIEHHOCTH Hcnoib3yeTcs ¢ocdar Hatpus (NazPOs) kak mumieBas qo0aBka
E339, nanpumep npu nIpou3BOCTBE MJIABIEHBIX ChIPOB.
Tectbl 0 TEME
1. Kaxkue nonsl oopazyrores npu auccouuanuu HNO;:
1) 2H" +NO*; 2)H"+NO*; 3)2H'+NOs*; 4) H++2NO*
2. Kucnora u3MeHsIeT IIBET METHJIOPAH)KEBOTO Ha!
1) cunmii; 2) KpaCHO-PO30BBIM; 3) MAJIMHOBBIN; 4) OSCIIBETHBII
3. Bribepure u3 nepedncieHHbIx GopMyn O€CKUCIOPOAHBIE KUCIOTHI:
H>S, NaOH, HNO;, Na;SOs4, HCI
4. Ilpu B3auMOJCUCTBUU CEPHOM KUCIIOTHI, C KAKUM BEIIECTBOM MPONACT peakilusi HeHTpaiu3aluu:

1) CuSO4;  2) Ba(NO3); 3) BaS; 4)NaOH
5. 3axonumte ypaBHeHue xumuueckoi peakuuu 2HCI + Zn =
1) 2ZnCly+Hp; 2) ZnClx+Hy; 3) ZnClx+2Hy; 4) 2ZnCl,+2Hy;
6. C xakuM¥ U3 YKa3aHHBIX BEIECTB B3aUMOICHCTBYET MypaBbHHAS KUCIIOTA:
1) H20; 2) Ag>O (ammuauHslii .p-p); 3) COy; 4) CuOH; 5) CaCO:s.
7. C KakuMH U3 YKa3aHHBIX BEHICCTB B3aMMOJICUCTBYET OJICMHOBAS KUCIIOTA:
1) KoSOq; 2) H; 3) P20s; 4) NaOH; 5) Na.

OcHoBanus. Coiu

Ilepeuens BONpOCOB /1JI YCTHOT'O OIIpoca

1. Maiite onpesesieHne OCHOBAaHUSAM MCXO/sI U3 UX COCTaBa.

2. JlaiiTe onpeneneHue OCHOBaHUAM ¢ TOUkH 3peHust TO/I.

3. Ha kakue rpynisl 1T OCHOBaHUS?

4. Ucxoas u3 MpU3HAKOB KiIaccU(PHUKAIIMM OCHOBAHHM JaiiTe MONHYI0 XapaKTePUCTUKY THIPOKCcHAa Oapus
U aMMHaKa.

5. JlaliTe ompezenenue colsAM HCXOMS U3 COCTaBa ATHX COSAMHEHUMN ISl KaKOW TPYIIIBI COJIeH 3TO ompe-
JIEJICHUE CTIPaBEIJIUBO?

6. Kak xnaccudunupyror conu? Yro oOuiero Mexay OCHOBHBIMU U KUCIOTHBIMU COISIMU? UTO MX OTIIH-
qaroT?

7. Kakue conu MCIONB3YIOT Ha MPOU3BO/CTBE Batiero npoduisa? C kakoi 1enpo?

8. Kakoii mporecc Ha3bIBatoT ruponau3zomM? Kakue THUIBI THIPOIM3a Bl 3HaeTe?

9. Kakue acnektsl Bameil Oynyuieil npodeccuoHanbHOM aesTenbHOCTH TpedyroT 3HaHus o pH? Oboc-
HYHUTE OTBET.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE

1. Kakas cosb BIIsI€TCS TJIaBHBIM XMMUYECKUM BEILIECTBOM MUILEBOM MPOMBIIIEHHOCTH?

2. Kakyro posb BBINONHAET THAPOKOPOAHAT HATPUS B MUILIEBOM MPOMBIIIIEHHOCTH?

3. Jlns mpuroroBneHust Oynouyek Ha 1 i1 Boabl TpeOyercss 60 r noBapenHoi conu (NaCl). Onpenenute
MaccoBYIO 101110 (B %) B pacTBOpe.

TecTbI IO TEME

I. Bri6epute Gpopmyibl OCHOBaHUMN:
1) SOs; 2) Mg(OH)y; 3) HaSOq; 4) CaO.
2. VYkaxute GopMyIry ABYXKHUCIOTHOTO OCHOBAHUS:

1) Ca(OH)y; 2) AI(OH);; 3) KOH; 4) Mn(OH)4
Xopouio pacTBOPUMBI B BOJIE BCE OCHOBaHUS TPYTIIbL:
1) NaOH, Ba(OH),, Cu(OH)»;  2) KOH, Ca(OH),, NaOH;  3) LiOH, KOH, Al(OH)s; 4) NaOH, KOH, Ba(OH)y;
4. dopmyia MET0YH - 3TO:

[98)

1) Zn(OH)y; 2) KOH; 3) Cu(OH)z; 4) Mg(OH):
5. OcHoBaHue 00pa3yeTcs Mpy B3aUMOICHCTBUU:
1) Zn, H>O; 2) Na;S0s4, Ba(OH)y; 3) K2S0O4, NaOH; 4) CuO, H>O
6. K apomatnyecknm aMruHamM OTHOCUTCS
1) meTunamun;  2) OyTUJIAMUH; 3) TpUATUIIAMUH: 4) mudeHnnaMuH
7. Boree cmaGpiM ocHOBaHMEM, YeM aMMHaK, SIBJISICTCS
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1) sTunamuH; 2) TUMETUJIaMUH; 3) IUPTUIIAMUH; 4) nudeHmmamMuH

8. B xakoM psiny npeacTaBiaeHbl TOJIbKO COJIN
1) CuClz, H3BO3, NaOH; 2) CaOHCI, NaHCO3, KCNS;
3) CHa, Al2(SOs4)3, HCNS; 4) Fe(NOs)3, NH3, LiOH.
0. ['unpocynbdar HaTpUsS UMEET XUMUYECKYIO POpMYITy:
1) NaHCOs3; 2) NaHSO3; 3) NaHSOy; 4) NaHSiO:s.

10. KapOonat kanbitust 00pazyeTcst Ipu B3aMMOICHCTBHH:

1) Ca(OH)2 u BaCOs; 2) Ca(OH)2 u Na,COs; 3) CaO u CO; 4) CaO u MgCO:s.
11. XuMu4ecKasi peakius npoxXoauT MEXIY:

1) Mg u ZnCly; 2) Ag u AlCl;s; 3) Cuu FeSOq4; 4) Pb u Mg(NO3)s.
12. Comnu 00pa3yroTcs Mpy B3auMOJACHCTBUN OKCHIA JINTHS C:

1) HCI; 2) CO; 3) MgO; 4) Ca

YnpaxxHeHus 10 TeMe
1. HanuimuTe B MOJIEKYJISIPHOM ¥ MOHHOM BHJI€ YPABHEHHS BCEX PEAKIUH, C TOMOIIHIO KOTOPBIX MOXHO
MOJYYHTh CYIb(aT UHKA
2.. HanmmmTe ypaBHEHHS PEAKIIHHA, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTH CIICIYIOIINE TpeBpaIlie-
HUS:

C — CO; —» MgCO3 — Mg(HCO3), —» MgCO3; — MgO — Mg(NO3), — Mg(OH)> — MgO
3. IloaroroBbTe coobiieHUEe Ha TeMy: «3Hau€HUE COJbl B HAPOJIHOM XO3SHUCTBE U HCTOPHS COIOBOTO
MIPOU3BOJICTBAY.
4. Hanummte ypaBHEHUs THPOJIN3A TI0 TIEPBOM CTYIIEHH CIICIYIONINX COJICH U YKaXKHUTE CPEy pacTBOpa:

Cu(NO3)2, FeSO4, ZnCly, K>S, NaxSi0O3, NH4Cl, AI(NO3)s.

Metasisl Hemeraunbl

Ilepeuens BONpPOCOB /1JI YCTHOT'O OIIPOca

1. Kakumu 0COOEHHOCTSMU XapaKTEPU3YETCS CTPOCHHUE aTOMOB METAJUIOB?

2. Kak u3MeHSI0TCS MeTaJUNIMYeCKHue CBOWCTBA XMMHUUYECKUX 3JIEMEHTOB B MEpUOJax U Ipymmax Taliu-
bl MengeneeBa? Kak 3Ty M3MeHEHUS CBSI3aHbI CO CTPOCHUEM aTOMOB AJIEMEHTOB?

3. Kakue n3 XuMHUYECKHX 3IEMEHTOB-METAIJIOB IIPOSBIISIIOT ABOMCTBEHHbIE cBoiicTBa? [louemy?

5.  Oxapakrepusyiite nouarue amwiorponus. Kakumu npuunHamu oHa oOycioBieHa? CpaBHUTE alio-
TPOIHbIE MOAU(UKAIIUU KUCIopoaa. PacckakuTe 00 alioTponuu yrieposa.

6. Kakue amnorponHbsie MoauduKaluy 010Ba Bbl 3HaeTe? Kak annoTponus oj0Ba J10Ka3bIBa€T OTHOCH-
TEIBHOCTH ACNIEHUS MPOCTHIX BEIIECTB HA METaJIbl 1 HEMETAJLITbI?

7. OxapaxkTepu3yhTe OKHUCIUTEIbHBIE CBOMCTBA HEMETAIIJIOB.

8. OxapakTepu3yiTe BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAILIIOB.

9. Kakue cBoiicTBa aMMHaKa Jie)xaT B OCHOBE €ro IPUMEHEHHUS B XOJOIUIbHBIX YCTaHOBKaX?
IIpojeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHUE

1. Meramibl 1 crijIaBbl KCIOJIb3yEMBIE JUIsl IPOU3BO/ICTBA MOCY/Abl, HHBEHTAPSl U 000PYI10BaHHUS.

2. [Ins 4ero UCHOIB3YIOTCS UHEPTHBIE T'a3bl B MUIIEBOU MPOMBIIIJIEHHOCTH?

3. Kakoil HeMeTaJlT UCMOAb3yeTCs ISl THAPOTE€HU3AIUH KUPOB?

4. Yem o0e33apakuBaIOT MUTHEBYIO BOAY?

TecTbl MO TEMeE

1. DnextponHas ¢popMyna aTOMa MarHus:

1)1s%2s2 2) 1522s? 2p*3s? 3) 152252 2p%3s! 4) 15225 2p®3s?3p?
2. B KakoM psay XUMHUYECKHUE DJIEMEHTBI PACIIOJIOKEHBI B TIOPSAAKE YCUICHHSI METAJNINYECKUX CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
3. Merami, obGnanaroniuii caMoil BEICOKOH 3IIEKTPONIPOBOHOCTHIO, - 3TO
1) xene3o 2) Menb 3) cepebpo 4) antoMuHUN
4. Haubonee >HEPrUYHO B3aUMOCHCTBYET C BOAOM:
1) kamuit 2) natpuit 3) KanbIuii 4) marauit
5. TI'mapokcupj IMHKa B3aUMOJIEHCTBYET € KaXIbIM U3 ABYX BEILECTB!
1) HCl u CO2 2) NaOH u H2SOq4 3) Si02u KOH 4) NaNOs u H2SO4
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6. Meroabl nepepabOTKH Py, OCHOBaHHbIE Ha BOCCTAHOBJIEHUU METAJJIOB M3 OKCHJIOB IPH BBICOKHX
TEMIIEPaTypax, Ha3blBaloTCA:
1) rungpomeramnyprust  2) NHPOMETALTYPIrust 3) aneKTpOMETaLTyprust 4) raibBaHOCTET U

XuMHS U )KU3Hb
JesioBas urpa

['pynmna nenuThcs Ha KOMaHbl. Ha JaHHOM ypoKe Bce SIBJISIFOTCSI COTPYIHUKAMH MHCTUTYTa MPO-
MBILIJIEHHOTO Tpon3BoACcTBa. Kaxkas komaHa nojryyaeT 3aaHue.

Ilepsas komanoa Omoenenue « Opeanusayusi XumMu4ecko20 npou3so0cmea »
3ananue. Bol pa3paboTunku opraHu3alniyu XMMUYECKOTO MPOU3BOACTBA. BaM HE00X01MMO rpaMOTHO TO-
JOWTHU K MPOLIECCY XUMUYECKUX MPOU3BOJACTB. J1Jisl 3TOT0 BBl JOJIKHBI OTBETUTH Ha Psijl BOIPOCOB, KOTO-
pbI€ MIO3BOJIST B JJaJbHEMIIEM HAy4yHO OpPraHM30BaTh IIPOLIECC XUMHUUYECKUX MPOU3BOACTB. Mcnonb3yiiTe
MpeIyIoKEHHbIE TPe3eHTaluu U TeKCcToBbId MaTepuai. (Ilpunoxenue 1)

¢ Yro Takoe XMMHUYECKasi IPOMBIIIJICHHOCTh U UTO SIBJIIETCSI €€ OCHOBOMU?
Baxwnerinme coCTaBIsAIONIME XUMAYECKOTO MPOU3BOACTBA.
Kak xnaccupummpyror XuMU9IecKoe Chipbe?
Hcnonws3oBanue BoIbl B XUMUYECKOM MPOMBIIIIEHHOCTH.
OcCHOBHBIE CTaIMM XUMHUYECKOTO MPOU3BOJICTBA
CdopmynupyiiTe OCHOBHBIC HAY4YHbIEC TPUHITUTIBI XUMUUECKUX IMPOU3BOICTB

Bmopas komanoa. Omoenenue «IIpoyecc npoussoocmea ammuaxay
3ananue. Brl pazpaboTunku npoiiecca Npou3BOACTBa aMMuaka. BaM He00X0IMMO rpaMOTHO MOJOMTH K
MPOLIECCy MPOU3BOACTBA. J[J1s1 TOTO BBI TOMKHBI OTBETUTH HA Psiji BOIIPOCOB, KOTOPBIE MO3BOJISAT HAYYHO
OpraHM30BaTh IPOLECC MPOU3BOJCTBA aMMHUaka. Vcrnonb3yiTe NpeuioKEeHHbIE MTPE3EHTAlUM U TEKCTO-
BbIii MaTepuai. ([Ipunoxenue 2)

e Kakas peakuus J€XUT B OCHOBE IPOU3BOJICTBA aMMHAaKa?

e JlaiiTe TONHYIO XapaKTEPUCTUKY XUMHUYECKOW PEAKIMH U YKKUTE ONTHUMAJIbHBIC YCIOBUS
CHUHTE3a aMMHAaKa.

e (CocTaBbTE TEXHOJOTUUYECKYIO CXEMY IIPOU3BOCTBA

e [lepcrieKTUBBI pa3BUTHUS AMMHAYHOTO ITPOU3BOJICTBA

e VYKaXUTe OCHOBHbBIE HAyYHbIE IPUHIIUIIBI, UCIIOIb3YEMBIE B IPOU3BOICTBE aMMHUAKA

Tpemws komanoa. Omoenenue «lIpoyecc npouzsoocmea Memanoia»
3ananue. Bol pazpaboTumku mporiiecca Mpou3BOJICTBA MeTaHOoNIa. Bam HeoOX0IuMO TpaMOTHO MOAOWUTH K
MpoLecCy MPOU3BOACTBA. J[JIs1 3TOr0 BBl TOJIKHBI OTBETUTH Ha Psijl BOIIPOCOB, KOTOPBIE MO3BOJISAT HAYYHO
OpraHu30BaTh MPOLECC MPOU3BOJCTBAa METaHOJa. VMcnonb3yiiTe npeanoKeHHbIe TPE3EHTAllUd U TEKCTO-
BbIi MaTepuai. ([Ipunoxenue 2)

e Kakas peakiius J€KUT B OCHOBE IIPOU3BOICTBA METaHoJ1a?

e JlaliTe TOJHYIO XapaKTEPUCTHUKY XMMHYECKOW pEaKINH M YKOKUTE ONTHMAaJIbHBIC YCIOBHS
CHUHTE3a METAHOJIA.

e (CocTaBbTE TEXHOJOTUYECKYIO CXEMY IIPOU3BOCTBA

e [lepcriekTHBBI pa3BUTHS MPOU3BOJICTBA METAHOIA

e VYKaXuTe OCHOBHBIC HAyYHbIE IPUHITUIIBI, UCIIOIB3YEMBIE B TIPOU3BOICTBE METAHOJIA

Yemeepmas komanoa. Omoenenue « Xumuzayus cenbCKo20 X03AUCmea
3amanne. Bel pa3paboTUUKu XUMHUYECKUX CPEJCTB ISl TIOBBIIEHUS YPOXKAWHOCTH M YHUUTOXKECHHS Bpe-
TUTeNel CeMbCKOXO3SIMCTBEHHBIX KyNbTyp. BaM HE00X0MMO TPaMOTHO MOJOUTH K MpoIleccy pa3padboT-
KH. J[J11 9TOTO BBI JOHKHBI OTBETUTH Ha PSII BOIMPOCOB, KOTOPBIE MO3BOJISIT HAYYHO OPraHU30BaTh MPO-
uecc. Mcnonb3yiiTe npeaioKeHHble TPe3eHTaluN U TeKCTOBbIM Matepuad. (I[Ipunoxenue 2)

e UT0 Takoe XMMHU3aIMs CENbCKOT0 X0351UcTBA?
OnpenennTe OCHOBHBIE HANPABIECHUS XMMHU3AIUU CEIILCKOTO XO351CTBA.
Y no6penus, ux kiaccupuKaims.
[MecTumuapl, ux kiraccuduranus
XuMu3aIus )KUBOTHOBOCTBA, €70 HAIIPABJICHHS.
IIamas xomanoa. Omoenenue «3awuma okpysicarowel cpeovl»
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3amanne. Bol pazpaboTYMKH METOAOB 3aIIUTHl OKPYKAIOUIEH CPelbl OT MPOMBINIICHHBIX 3arpsS3HCHUI.
Bam HE00X0auMO TPaMOTHO MOAOWTH K MPOLecCy pa3paboTku. JlJis 3TOTO BBl IOJDKHBI OTBETUTH HA PSJI
BOIIPOCOB, KOTOPBIE MO3BOJIAT MPUBECTU B CUCTEMY METObl. Mcnomnb3yiiTe npeaioxkeHHY0 IPEe3eHTALHIO
1 TekcToBbIi MaTepuai. ([Ipunoxenue 3)

o Kakue opraHn3alnoHHO-TEXHUYECKUE METOBI OXPAHBI OKPYKAOIIEH Cpe/bl?

e UYT0 JISKUT B OCHOBE CPEJIO3AIIUTHBIX TEXHOJIOTHI1?

e Ha xakue rpynmsl HoIpa3aeisioT Cpel03aluIUTHbIE TPOIECChI?

e [IpenorBpamieHue 3arps3HEHUs Cpelbl arpOXUMHUKATaAMU

e Kak yMeHbIINTH BIMSHUE ECTULIUIOBHA IPUPOIY?

CuryauuoHHbIe 3212491
IMoyemy MPOUCXOAUT HAKOIJIEHHE OKCHI0B cepbl B aTMoc(epe?

Oxkcuppl cepbl MOMAIAIOT B OKPYXKAIOIIYIO CPely KaK €CTeCTBEHHBIM ITyTEM, TaK U B PE3yJbTaTe
aHTPOTIOTEHHON NIeATeNbHOCTH. B pe3ynbrare nedareiabHOCTH 4YeloBeKa B arMocdepy MOnaaaroT 3Ha4yH-
TeJIbHBIC KOJIMYECTBA COCAMHECHUN CEphl, TJIABHBIM 00pa3oM B BuAe ee auokcuaa. Cpenu MCTOYHUKOB
ATUX COEIUHEHHUI Ha MEPBOM MECTE CTOUT yrollb, CKUTAEMbIH B 3JaHUSIX U HA AIEKTPOCTAHIIUSIX, KOTO-
poiii maet 70 % aHTPOMOTeHHBIX BHIOPOCOB. OKCHIIBI TAKKE BBHIOPACHIBAIOTCS B aTMOC(HEPY aBTOMOOHIIS-
MU, 3JIEKTPOCTAHIIUSIMU, METAJUTYPTHYECKIMH 3aBOIaMHU.

3anaua. [IpousBoacteo nuuka B CIIA B cpennem cocrasisier 600 Toic. T B roa. Kakas macca SO;
MO>KET OBITh BBIOPOIIIEHA C IBIMOBBIMH T'a3aMH B aTMOC(hepy, €CIIM BECh ATOT IIUHK MOTYYarOT BIILIABKOM
u3 ZnS.

[Tocne pemenus 3agauu Mo TeMe OTBETHTE HA BONPOC CTOSIIMI B Hayase Bamieil paboThl.
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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. DJIEKTPOHEUTpaibHAsI YaCTHIA, COCTOSIAsl U3 ITOJOKHUTEIBHO 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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KonTpoabHas padora Ne3.
«Kucaopoacoaepxaiue opraHudeckue coeJHHEeHUsD)

KonTtponbhas pabora mo Teme paspaborana B coorBercTBUU ¢ PI'OC, Paboueli mporpaMmoi,
yrBepxkaeHHOU [ILK «EcTecTBEeHHO-HAYYHOIO [IUKIIay.

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

Pa6ora npoBoautcs B hopme TectupoBanus. OmpenensomuM MpU3HaKoM SBIsieTcs popMma 3a1a-
HHUI:

- 3amanus Ne 1 - No§ - 3akpsbitas Gpopma;

- 3agaHus Ne9 - Nel2 - oTkpeiTas ¢popma;

- 3aganus Nel3 - Nel7 - ycraHOBIIeHHE COOTBETCTBUS,

- 3agaHus Nel8 - ycTaHOBIEHHE MOCIIEI0BATEILHOCTH;

- 3aganue Nel9 — pemienue 3agaun

Cucrema oueHMBaHUs padoThI

3aaHue CUMTAETCS BBIMOJTHCHHBIM BEPHO, €CIIM OOydaroluiics aan BepHbId oTBeT. [IpaBuiibHOE
peuienre kaxaoro u3 3amganuii ¢ Nel mo Nel2 onenuBatorcs nmo ogHomy 6Oamty. 3amanust Nel3 — Nel7
OIICHUBAIOTCS 10 OJIHOMY OalTy 3a Kaxaoe cooTBeTcTBUe (3amanue Nel3, Nel4 — o 2 6anna, Nel5, Nel6
— 10 3 6aya, Nel7 — 1 6amn). 3amanne Nel8 —3 Gamna. 3aganue Nel9 oneHuBaercs B 5 6aIoB.

MakcumanbHO BO3MOXKHBIN 0aiu 3a BCio padoty - 31

[IIkajia nepeBoJa B NATHOANIBbHYIO CHCTEMY OLIEHKH:

0 —15 6amioB — «2» (0 — 52 %)

16 — 22 6amna — «3» (53 — 74 %)

23 — 26 6aioB — «4» (75 — 84 %)

27 — 31 6amnoB — «5» (85 — 100 %)

1 I'pynna -COOH - 310 coueranue rpymnm:

1) anpaeruiHON U THUIPOKCUIIBLHOM; 3) kKapOOHWIBHOM U aTbJETHIHOM;
2) TUIPOKCHIIBHOM U aMUHOTPYIIIIBI, 4) kKapOOHUIILHOMN M TUIPOKCUITBHOM.
2 JKupsl — 9T0 CIOXKHBIE YPUPHI:
1) rmuueprHa ¥ KapOOHOBBIX KUCIIOT; 3) rMIepUHa U KUJKUX KUCIIOT;
2) riuuepuHa u BxxKK; 4) cnupra u BxKK.
3 M3omepsl cpeau yKa3aHHBIX COCTUHEHMI:
0) 0)

/I /!
1) CHy CH,- CH,- C; 3) CH; CH - C; 5)CH;- CH,- CH,- CH,- OH;

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

4 KauecTBeHHas peaklus Ha albIETUIbI:
1) o6pazoBanue riuneparta meau (1) spko — cuHero 1BeTa;
2) BBIZICJICHHE BOJIOPO/Ia TIPH B3aMMOJICUCTBUH C aKTUBHBIMHU METAJJIAMU;
3) obecuBeunBaHne OPOMHOM BOJIBI,
4) mosiBIIEHHE OcajKa cepeopa.

5 Ilpu B3auMoAeHCTBUM, KAKMX BELIECTB MOXKHO NOJYy4UuTh cienyromniee Bemectso CoHsONa:
1) aTananp;  2) 3TaHOBas KUCJIOTA; 3) sraHoum; 4) STUJIEHTJIUKOJIb; 5) Hatpuii.
6 C KakuM M3 YKa3aHHBIX BELECTB B3aUMOJICHCTBYET YKCYCHasl KHCIIOTA:
1) K2SO4; 2) Ha; 3) P2Os; 4) NaOH; 5) Na.

7. B pesynabTare rufposu3a sKUIKOro KUpa 00pazyroTcs:
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1) TBEpbIE KUPBI U TIULEPUH;
2) IIIMLEpHH U NIPENEIbHbIE KUCIOThI;, 4) TBEPbIE KUPHI U CMECh KUCIIOT
8. VYTpary mMoromiei ciocoOOHOCTH MbIJIa B KECTKOH BOJE OTpakaeT YpaBHECHHUE:
1) Ci7H35COONa + H,O <=> C;7H35COOH + NaOH;
2) C15H31COOK + H>O <=> C;5H31COOH + KOH;
3) 2C17H35COONa + CaCl, <=> (C17H35CO0)2Ca |+ 2NaCl;
4) C17H33COOH + H2 <=> C;7H35COOH.
9. arb Ha3zBanue no MexIyHapoAHOW HOMEHKIIATYPE CIAEAYIOIIEMY BEIIECTBY:

3) TIUUEPUH U HepeeNIbHbIE KUCIOTHL;

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

CH3 H

10. 3akonuuts cienayromiee ypasuenue peakuuu: CH3-CH>-COH + AgoO(NH4OH ppp) 2>

11. donmomuuth. Opranudeckue cCoeIuHEHUs, colepkaiiue anpaerunnyio rpynny -COH, cBa3anHyio
YII€BOAOPOAHBIM PaIMKaIOM Ha3bIBAIOT ......
12. Tonomuuth. CnoxHbIe 3PUPHI TPEXaTOMHOTO CIUPTA TIIHMIIEPUHA M BBICHIMX KapOOHOBBIX KUCIOT

Ha3BIBAIOT ........

13. CooterctBue «Kitacc opraHMuecKux COeMHEHH 1 o0mias popmyman:

Kiacc oprannueckux coeaune- O6mas ¢popmyna

HUU
1. Anbnerupsl a) CnH2n; 6) CnH2n+2; B) CnH2n-6; r) CnH2n-2;
2. KapOoHOBBIE KHCIIOTHI n) CnH2n+1; ) CnH2n+10H; x) R-COH 3) R- COOH

14. CootBerctBHe «Kmnacc OpPraHu4YCCKux COCJIMHEHHUI U OTIUYUTEIbHBIN IIPHU3HAK KJIaCCa»:

Kitace opra- OTnUYUTENbHBIN TPU3HAK
HUYECKHUX CO-
€IMHECHUI
1. Anpaerunsl | a) IBOWHAs CBS3b; 0) rpynma— OH; B) JIBE MBOMHBIX cBsizu; T) rpynna — COOH;
2. Cnouptsl 1) TpOWHasl CBA3b; e) rpynna—COH; k) onnHapHas CBs3b;
15. CootBercrBre «Ha3Banue anpaeruna u Gopmymnay:
TpuBnansHOE CucremaTnueckoe Ha3BaHUE dopmyna
Ha3BaHHE
1. MypaBbUHBII A Ilponanans D. byranans a) HCOH r) CH;COH

2. Tlponmmonoseiii | B.Ilentanans
3. Banepuanoseiii | C.JtaHanb

E. T'ekcananp | 6) C3H,COH  n) C;HsCOH
F. Meranans | B) CsH;1COH e) C4HoCOH

16. CootBercTBUE «YTIIEBOA, Ha3BaHUE U HopMynay:

Yrneson

Hassanue Dopmyna

1. Ilento3a
2. Anpaorekcosa
3. [lonucaxapun

A. makrto3a

B. ¢pykroza E. rmokosa | 6) CsHi120s 1) (CsH1005)n

C. pubo3a

D. kpaxmain | a) CsHioOs B) Ci12H22011

17. CootBercTBue «Ha3panme PCaAKIMU U NCXOJHBIC BCIICCTBA»

Hazpanue pcaknuu

HcxonHble BelllecTBa

1. Oxkucneunne

a) CH3-CH2-COOH + CH30H >

6) CH3COOCsHy + H20 =

B) Ci17H33COOH + H, =

r) CH;-CH,-COH + AgoO(NH4OH ) =2

18. HOCHCHOB&TCHLHOCTB HCIIOJIb30BAaHUA PCArcHTOB AJId OCYIICCTBIICHUA HpeBpameHHﬁ:
- CH3; COH - CH3COOH - CH3COONa
1) NaxSOy4; 2) Agzo(aMMI/Ia‘leﬁ p-p)s 3) CuO, t°%; 4) H>O.

CHs -> C2HsOH
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19. Kakast Mmacca 3THJICHA JTOJDKHA BCTYNUTH B PEAKIUIO THApATAIIMH, YTOOBI TIOJYYHSIOCH 7,2 MOJIb dTa-
Hona?
KonTpoabHast padora Ne3
«Kucaopoaconepxaiiue opranuyeckue coeuHeHus

OTBeThI
NeNe
1 4
2 2
3 (1,3)(2,5)
4 4
5 3,5
6 4
7 3
8 3
9 2-MeTUIOyTaHAb
10 CH;-CH2-COOH + 2Ag
11 aJTbJIETH BT
12 JKUPBI
13 Ik, 23
14 le, 20
15 1Fa, 2An, 3Be
16 1Ca, 2E0, 3AB
17 Ir
18 43,21
19 201,6r

34



KonTposbHas padora Ne4.
«Oprannyeckasi XuMus»»

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

Ilens pa®OTHI: BHISBICHUE HAJTUYKMSA HABBIKOB U YMEHHUS CaMOCTOSITEIHHO paboTaTh C HAYYHOU M
y4eOHOU TUTEPATyPOI.

Tect pa3paboran Ha yeThlpe BapuaHTa. Kakaplii BapuaHT COCTOMT M3 TPUALATH 3aJaHUM, KOTO-
pBIC Pa3TUYAIOTCS IO COACPKAHHUIO U CIOKHOCTU. OMNpenesstonuM ITPU3HAKOM Ka)XJI0H 4acTu paboThI
sBysieTcs hopma 3aaHMH:

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

- 3aganus Nel7 — No20 - oTKpBITOH (HhOPMBI;

- 3anaHus Ne21 - Ne27 — ycTaHOBIJIEHHE COOTBETCTBHUS;

- 3agaHus Ne28 — Ne29 — ycTaHOBJIEHHE MOCIIEI0BATEIIbHOCTH;

- 3aganue Ne30 - 3ay1aua

CucreMa OLICHUBAHUS TECTa

3ajaHre CUMTAeTCs BBIMOJIHEHHBIM BEPHO, €CIU 00ydJaronuiics nan BepHbId oTBeT. [IpaBuibHOE
pemienue kaxaoro u3 3aaanuii ¢ Nel mo No20 onenuBatorcs no 1 6amrty. 3aganus Ne21 — No27 oneHuBa-
IOTCSI 110 OJTHOMY Oasuty 3a Kaxkjaoe coorBeTcTBUe (3amanus Ne21, No22, No24, No25 — mo 2 6anna, No23,
No27 — mo 1 Gammy, Ne26 — 3 6anna). 3aganus Ne28,No29 onenuBaroTcs o Tpu 6amia. 3agada oneHUBa-
ercs B 4 Oaiia.

MaxkcuManbHO BO3MOXKHBIHM 0ait 3a Bcio paboTy - 43

[[Ixana mepeBoaa B MATUOATUIBHYIO CUCTEMY OIIEHKH:

0 —21 6amnoB — «2» (0 — 52%)

22 — 31 6aimnoB — «3» (53 — 74%)

32 — 36 6amnoB — «4» (75 — 84%)

37 — 43 6amma — «5» (85 — 100%)

1. OGmas ¢popmysa aJKEHOB:

1) CnH2n+2; 2) CnH2n; 3) CnH2n-2; 4) CnH2n-6.
2. ®opMysbl BEMIECTB MPEACTHHBIX YIIIEBOIOPOJIOB:

1) CHy; 2) C7H4; 3) C3Hs; 4) CgHie; 5) CeHe; 6) CoHis
3. Tun rubpuauszanuu opOuTaiell aTOMOB yIJIepoJia B alleTUJICHE:

1) sp3; 2) sp2; 3) sp; 4) rubpuan3aIuy He MOABEPratoTCs.
4. CBsa3p MeXIy aTOMaMU yTiepo/ia B aJKaHaX Ha3bIBACTCA:
1)d ) 3)dunmn 4) 4, m, .

5. Paccrosinue Mexay siipaMu aTOMOB YTIJIEpO/ia B alleTUIICHE:
1)0,120 am;  2) 0,140 am;  3) 0,134 am;  4) 0,154 am.
6. ®OyHKIUOHAIBHAS TPYIIIA CIUPTOB:
1)-OH; 2)-COH; 3)-COOH; 4)>CO
7.  JKupsl —3T0 cloKHbIE 3(DUPHI:

1) rmuniepuHa U KapOOHOBBIX KUCIIOT; 3) runepuHa U )KUJIKUX KUCIIOT;
2) rmuuepuna u BxKK; 4) cnupta u BxKK.
8. OOmmas ¢opmyna anbIeruao0B:
1) R — COH; 2) R — OH; 3) R-O—RI; 4) CnH2n(OH)2
9. TI'pynna -COOH — 370 coueTanue rpymnim:
1) anpaeruIHON ¥ THAPOKCUITHLHOM; 3) kKapOOHWIHHOM U aJTbJACTUIHOM;
2) THIPOKCHIIBHON U aMUHOTPYIITIHI, 4) kapOOHUIIHLHOU U TUPOKCUIHHOM.

10. KauecTtBeHHas peakuus Ha TJIMIEPHUH:
1) o6pazoBanue riunepara meau (II) spko — cuHero 1BeTa;
2) BBIJICTICHHUE BOJOPO/Ia TIPH B3aUMOJICHCTBUHM C aKTUBHBIMH METaJLIaMU;
3) obecuBeunBaHne OPOMHOMN BOJIBI;
4) mosiBIICHHE OcajKa cepeopa.
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11

12

13

14

15.

. ®yukuuonanbHas rpynmna —NH2 Ha3biBaeTcs:
1) noHOM aMMOHMUS; 3) aMUHOTPYIIIOif;

2) anpJeruIHON TPYIIION;

4) KapOOHUIILHOM TPYIIITON.

. AMUHOKUCIIOTBI IPUHAJIEKAT K YUCITY:
1) opraHn4eckux KHCJoT; 3) oprannueckux aM(pOTEpHbIX COEAUHEHUI;
2) opraHM4ecKMX OCHOBaHUM; 4) HeopraHMUYECKUX KUCIIOT.

. Bropuunas ctpykrypa Oenka moaepKuBaeTcs:
1) KOBaJIEHTHBIMU MOJSPHBIMU CBSI3MU;
2) BOAOPOJHBIMU CBA3SIMHU U TUCYIb(UIHBIMA MOCTUKAMH;
3) HOHHBIMHU CBSI3SIMU;
4) BomopoaabiMu cBs3siMu Mexay C=0 u >NH rpynmamu.
. Jlatb Ha3BaHMe 110 MeXyHapOJHOW HOMEHKIIATYPE CIEAYIOIIEMY BEILIECTBY:

Bemectna,

)

2)
3)

O
//
CH;- CH,- CH- C
| \

CH3; H
ABJIAIOIIUCCA U30MEPAMU:
CH; - CH = CH - C = CHpy; 4) CH, = CH- CH = CHy
|
CHj; 5) CH; - C= C - CHs;,
CH; - C= C - CH; - CHzs;
CH, = C - CH = CHy;

|
CH;

1. omnonnutk. BemecTBa, uMeromume oAMHAKOBBIN KaY€CTBEHHBIN U KOJTMYECTBEHHBIN 2JIEMEHTHBIHN CO-

CTaB, HO pa3IMYHOC XUMHUYCCKOC CTPOCHUEC HA3BIBAIOT .........

COOH, cBs3aHHYIO C YIVIEBOJOPOIHBIM PaJIUKAIOM HA3BIBAIOT eveeenee..

HBbI Ha yrHeBO,[[Opo,I[HHﬁ paaruKaJl HAa3bIBAOT «ceeesee.

. Z[OHOJ'IHI/ITB. OpFaHI/I‘ICCKI/Ie BCIICCTBA, MOJICKYJIBI KOTOPBIX COACPIKAT Kap6OKCI/IJ'IBHy}0 rpyniny —

. OpraHI/I‘ICCKI/Ie MMPONU3BOJAHBIC aMMUAKa, B KOTOPbIX OJUH, AIBa UJIK BCC TPU aTOMa BOJAOPOJa 3aMCIIC-

Jlononxute. BemecTBa ¢ 04€Hb BBICOKOW OTHOCHUTEIBHOM MOJIEKYJISIPHOM MaccCoil, MOJIEKYJIbI KOTO-

PBIX COCTOSIT M3 MHOXKECTBA TTOBTOPSIOIIMXCS CTPYKTYPHBIX (PPArMEHTOB HA3BIBAIOT veeevsess.

. CootBerctBue «Kitacc opraHM4ecKUX COETUHEHUM U OTIMYUTEIbHBIA IPU3HAK KIIaccay:

Knacc opranu-
YECKUX COCJIH-

OTINYNTENBHBIA IPU3HAK

HEHUU
4. AnxaHsl a) TBOWHAS CBSI3b; 1) TpOitHas CBSI3b;
5. Ankamuensl | 0) rpynma — OH; e) rpymma —COH;
6. AJNKeHBI B) JIBE IBOMHEIX CBSI3H; ’K) OMHApHAsl CBS3b;
r) rpynna —COOH,; 3) MIeCTHWICHHBIH IMKJI aTOMOB YTJIeposia ¢ 0000 CUCTEMOHt CBsI3ei
6. CootBerctBue «Kitacc oprannuecknx coeuHeHU 1 o0mas hopmysay:
Kracc opraHuueckux coegMHEHUI O61as Gopmyna
1. Ankanbl a) CnH2n; 6) CnH2n+2; B) CnH2n-6; r) CnH2n-2;
2. KapOoHOBEIE KHCIOTHI 1) CnH2n+1; ¢) CnH2n+10H; %) R-COH 3) R- COOH
7. CootBerctBue «THN peakiuu U UCXOAHBIE BEIECTBA»
Tun peakuuu McxonHble BelecTsa
1. 3amemienue a)CH; -C=C-CHs;+HCI > B) CH; — C (CH3) —CH(CI) + KOH >
2. Tlpucoenuuenue 6) CH4 + Cl, > r) CH3;-CH,-COH + Ag,O(NH4OH ) 2>
3. Oxkucnenue
8. CootBercTBue «HazBanue anpieruna u Gopmyian:
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TpuBnaneHoe Ha3BaHue | CHCTeMaTHUECKOE Ha3BaHHE Dopmyna
7. MypaBbUHBIN A. Ilponanans  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, HA3BaHHUE U HOPMYIIay:
Yrueson HasBanue Dopmyia
4. Ilenro3a A. nmaxro3a D. kpaxman a) CsHioOs  B) C12H22011
5. Aunpaorekcosa B. ¢pykrosa E. rmoxkosa 0) CéH1206 1) (CsH10O5)n
6. Tlonucaxapup C. puboza

10. Kakne u3 YKa3aHHBIX pCar¢HToB, U B KaKkoM IIOCJIICA0OBATCIIPHOCTU HY>KHO HCIIOJIb30BaTh, YTOOBI ocCy-
INECTBUTH CICAYIOINHEC IIPEBPALLICHM:

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

1) HNO3, 2) HZO, 3) CUO, to; 4) AgzO(aMMHaqHLIfI p-p)s 5) NazSOs4.
11. Bemecrtna, 06p33y10H_II/ICC$I B pE€3yJIbTaTe CICAYIOMICTO MPEBPAIICHUA:
FeBr,
Ce¢Het+ Bra =

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

Kakaa macca aTuneHa AoaXHa BCTYNUTb B peaKkuunto rmapatauunu, yTO6bI nony4ynnocob 7,2 monb 3TaHONA?

KonTtpoabHnas padora Ned.
«Oprannyeckasi XuMHs»

OTtBeThI
Bapuant 151 (2,3)(4,5)
1 |2 16 | M3omepsl
2 11,3 17 | KapOoHOBBIE KHCTIOTHI
3 |3 18 | AMuHBI
4 |1 19 | ITonumepsl
5 |1 20 | 1x 2B 3a
6 |1 2116 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 - MeTuOyTaHaJb
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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: BolsiBeHUE NpeMETHBIX U METAPEIMETHBIX KOMIIETEHIIUN CTYJCHTOB 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 kxanus - 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 (oTcnanBaHue) 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 LK «EcTecTBeHHO-Hay4HOIrO LIUKIIa.

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) HeHTpanu3aluuu.

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= HxO, Z= HNOs; 3) X=02,Y = Hx0,,Z= NaNOs;

2) X = H20,Y =Hz, Z= HNO;3; 4) X = 02, Y = NaOH, Z = NaNOs.
13. JlonomuuTh. CIIOKHBIC BEHISCTBA, COCTOSIIME U3 JBYX JJIEMEHTOB, OJMH M3 KOTOPBIX KHCIIOPOJ
HA3BIBAIOT .......
14. Jlonomuuth. BemecTBa, BOAHBIC PaCTBOPBI WIIM PACIIABBI KOTOPBIX MPOBOIAT IJIEKTPUUYSCKUX TOK
HA3BIBAIOT +vvveeens
15. JlonogHUTb. DJICKTPOHMTHI, KOTOPBIEC AMCCOIMUPYIOT HAa KAaTHOHBI METa/Ula M aHHOHBI THIPOKCO-
TCPYIIIBL HA3BIBAIOT .......
16. CootBerctBue «DopMysia M Ha3BaHUS BEIIECTBAY.

®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»S0s; b) no anmony;
3) Zn(NOs),. B) no xarnony u aHHOHY;

I') He rupponmzyercs
18. CooterctBue «Kilacc HEOPraHUYECKUX COEAMHEHUN U (opMyJia BEIIECTBAY!

Kracc Heopraamueckux dopmyra BemecTBa

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* + 3Cl = 3NaCl

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

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

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

KouTtpoJubsHnas padora Ne6
PacrBopbl. Heoprannyeckas XuMus

[N | |
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1 1

2 1

3 3

4 3

5 1

6 4

7 2

8 3

9 4

10 2

11 2

12 2

13 OKCHBI

14 JJIEKTPOJIUTHI
15 OCHOBaHHUS
16 I, 2e

17 Ir, 20, 3a
18 10, 2a

19 Ir

20 12,25t
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KonTpoabHas padora Ne7
HTorosasi KOHTpoOJIbHAsI padoTa

HroroBast koHTpoabHast pazpadborana B cooTBercTBuM ¢ ®I'OC, Paboueit mporpammoii, yTBep-
xneHHol [ILK «EcTtecTBeHHO-HaAyqHOI'O LIMKJIa» [0 BCEMY Kypcy Xumuu (paszaensl «OpraHudeckast Xu-
Mus», «Heopranuueckast u o0IIast XUMUSI.

Lens paGoTel: BeisiBIeHHE NMPEIMETHBIX M METANpPEIMETHBIX KOMIETEHIIMN CTYJIEHTOB 3a KypcC
XUMHH

OnpenensironuM MPU3HAKOM KaXI0H 9acTh padoTHI sABisieTcs (popma 3a1aHuid:

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

- 3aganusg Nel7 — Ne20 - oTkpbITON (HOPMBI;

- 3agaHus Ne21 - Ne27 — ycTaHOBJIEHHE COOTBETCTBUS;

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

- 3agangue Ne30 - 3amaua

Cucrema ouleHUBaHUS TeCTa

3aaHue CUMTAeTCs BBIOJIHEHHBIM BEPHO, €clii OOydaroluiics Aan BepHbli oTBeT. [IpaBuiibHOE
peuieHne kaxaoro u3 3aganuii ¢ Nel mo Ne20 ouenuBarores no 1 6ammy. 3aganust Ne21 — Ne27 onenuBa-
I0TCA TI0 OJIHOMY OaJuty 3a Kaxjaoe coorBercTBue (3amanust Ne21, No22, No24, No25 — mo 2 Gamna, Ne23,
No27 — o 1 6ammy, Ne26 — 3 6anna). 3amanust No28,Ne29 onenunBarorcs 1o Tpu 6ania. 3ajada OleHHBA-
eTcs B 4 6arna.

MakcumanbHO BO3MOXKHBIN Oau 3a BCio padoTy - 43

IIIkajia nepeBoJa B NATHOANIBbHYIO CHCTEMY OLIEHKH:

0 —21 6ammoB — «2» (0 — 52%)

22 — 31 6amnoB — «3» (53 — 74%)

32 — 36 6amnoB — «4» (75 — 84%)

37 — 43 6amna — «5» (85 — 100%)

12. MakcumanbHOE YHCII0 AJIEKTPOHOB, 3aHUMAIOIIUX 3S - OpOUTAlb, PABHO:

1) 14; 2) 2; 3) 10; 4)6
13. K p-anemeHTaM OTHOCHUTCS:
1) xpemHUi; 2) akTUHU; 3) renui; 4) xpom
14. DnexTpoHHas (hopMyia aToMa aTFOMUHUS:
D1s?2s2p!;  2) 15225%2p®3s%; 3) 152252 2p®3s%3p!; 4) 15?2s*2p®3s%3p*
15. bpoMup kanus - TBEpO€ TYTrOIIABKOE BELIECTBO- UMEET KPUCTAININYECKYIO PEIIETKY:
1) nonny1o; 2) MOJIEKYJISIPHYIO; 3) MeTalIM4eCKyIo; 4) aToMHYO
16.  Ecinm kamim OAHOM XUAKOCTU PacHpEeleNIeHbl B CPENE IPYrod >KUIKOCTH, TO TaKyl0 CHCTEMY
Ha3bIBAIOT:
1) KOJIIIOUIHBIM PACTBOPOM; 2) sMynbCHUeil; 3) cycneH3uei; 4) a’pozonem

17. HapymeHnue (oTcinanBaHue) CTPYKTYPBbI I'elisl ¢ BbIACIEHUEM BOJIbI Ha3bIBAETCH:

1) cenumeHnTanus; 2) Koresus; 3) cuHepesuc; 4) menTu3anus
18. B 760 r Boxsl pactBopuiu 40 r ¢pochopHoit kuciaoTel. MaccoBast 1011 KUCIOTHI B paCTBOpPE paBHA:

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

19. Kucnotsl — 3T0 C10KHBIE BEIIECTBA, KOTOPBIE COCTOAT U3 ATOMOB:

1) Bojiopo1a ¥ KUCIOTHOTO OCTaTKa; 3) xucnopona, Me. uinu HeMe.;

2) Me. 1 KHCIIOTHOTO OCTaTKa,; 4) Me. u rp. OH.
20. Conu — 3TO CIOKHBIE BEIIECTBA, KOTOPBIE COCTOST U3 ATOMOB:

1) Bogopoja ¥ KUCJIOTHOTO OCTAaTKa; 3) kucnopona, Me. wim nHeMe.;

2) Me. 1 KHCIIOTHOTO OCTaTKa; 4) Me. u rp. OH.
21. Hemertayabl pacroyiOKEHBI:

1) B mepBoii monosune [1.C.; 3) B mpaBoii BepxHeit yactu 11.C.;

2) Bo BTOpoii nonosune I1.C.; 4) B neBoii HmxHel yactu [1.C.
22. I'pynna -COOH - 370 coueTanue rpymnm:

1) ampaernIHON ¥ THAPOKCUIILHOM; 3) kapOOHMIHFHOM U aJbICTUIHOM;
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2) TUAPOKCUIIBHOM U aMUHOTPYIITIHI; 4) xkapOOHUIILHOM ¥ TUIPOKCUITHHOM.
23. KayecTBeHHas peaklus Ha [IIULEPUH:
1) o6pazoBanue rnunepara meau (1) sspko — cuHero npera;
2) BBIICTICHUE BOJIOPO/Ia TIPH B3aUMOJICHCTBUN C aKTUBHBIMHU METAJIAMH;
3) obecriBeurBaHUEe OPOMHOM BO/IBI;
4) mosiBJICHHE OcaJika cepedpa.
24. OynkuuoHanbHasg rpynna —NH> Ha3biBaercs:

1) voHOM aMMOHMUS; 3) aMHHOTPYIIIO;
2) anpJerUIHON TPYIIION; 4) kapOOHUIILHOM TPYIIITON.
25. AMUHOKUCIIOTBI IPUHAJUIEKAT K YUCITY:
1) opranrueckux KUCIoT; 3) oprannyeckux aMm(pOTEepPHBIX COCAUHEHU;
2) opraHM4ecKMX OCHOBAaHUM; 4) HeopraHMYECKUX KUCIIOT.

26. BtopuuHas cTpyKTypa OeliKa Mo IIepKuBacTCs:
1) KOBaJIEHTHBIMU MOJSAPHBIMU CBSI3IMU;  3) MOHHBIMU CBA3SIMU;

2) BOAOPOJHBIMU CBA3SIMHU U TUCYJITb- 4) BOOOPOIHBIMU CBSI3SIMU MEX]TY
(bUIHBIMA MOCTHKAMH, C=0 u >NH rpynmnamu.
27. Kakwue 13 BeIecTB SBJISIOTCS H30MEPaMHU.
1) CHs- CH= CH- C= CHy 4 CH,= CH- CH= CHy
|
CH;3 5) CH; - CH= CH - CH = CHy
2) CH; - C= C - CH, - CHj3;
3) CH = C - CH = CHy 6) CH; - C= C - CHs,
|
CH3

28. HNononHutk. ClOXHBIE BEUIECTBA, COCTOSIINE U3 JIBYX AJIEMEHTOB, OJIUH M3 KOTOPBIX - KHCIOPOJ B
CTEIICHH OKHCJICHUS -2 HA3BIBAIOT «eveeeeens

29. 1onoaHUTh. DIEKTPOIUTHI, KOTOPBIE NUCCOUMUPYIOT HAa KaTHOHBI BOJOPOAA U aHUOHBI KHCIOTHOTO
OCTATKaA HA3BIBAIOT «eeveeeens

30. lonomauth. OpraHuveckue BELIECTBA, MOJEKYJIbl KOTOPBIX COAEpkKAT KapOOKCUIBHYIO TPYMIIy —
COOH, cBsi3aHHYIO C YTJIEBOJOPOIHBIM PATUKATIOM HA3BIBAIOT «eevssesn.

31. lononuuts. BemiecTBa ¢ 0ueHb BBICOKOM OTHOCUTENBHOM MOJIEKYJISIPHOM Maccoi, MOJIEKYJIbl KOTO-
PBIX COCTOSIT M3 MHOYKECTBA TTOBTOPSIOIINXCS CTPYKTYPHBIX (PPArMEHTOB HA3BIBAIOT +evevsss.

32. CootBercTBUE «DOpMYyIia BEIECTBA M THI XUMHUYECKOU CBSI3U»

dopmyiia BENIECTBa Tun XuMU4ecKon CBI3U
1.K,0 a) MEeTalNTM4ecKass B) KOBAJICHTHAs MOJSIpHAs 1) BOJOpOIHAs
2. H, 0) noHHas T') KOBaJICHTHAs HETIOJSIpHAs
33. CootBercTBUE «DOpMYyIa M HA3BAHHUE BEIIECTBAY.
®dopmyna Ha3zBanue BemecTBa
1. FeCly; a) COJIsTHAs KHCIIOTa; 0) xstopuy xenesa (11); B) THIPOKCHUJ HATPUS; T') yroJibHast KHCIIOTA;
2. NaOH; | &) oxeun xenesa (II); e) okcuy xenesa (I1I); x) xyopu xenesa (111).
34. CooTBeTCTBHE «YPABHEHNE PEAKIIMM M COKPAIEHHOE HOHHOE YPaBHEHUE
YpaBHEHUIO peakluii COKpAIllCHHOE MOHHOE YPaBHEHUE
1. FeCls + 3NaOH = Fe(OH); |+ 3NaCl | a) 3Na" + 3Cl = 3NaCl B) FeCls+ 30H ™ = Fe(OH);] +3CI"
0) Fe*’+ 3NaOH" = Fe(OH);| + 3Na" ) Fe*" + 30H" = Fe(OH)3|

35. CootBerctBHe «Kitacc HEOpraHWYECKUX COSTMHEHHUI M ()OpPMYIIa BEIIECTBAY:

Kitacc Heopranudecknx dopmyria BelecTsa
COEIMHEHUH
1. OcroBauus a) H,COs;  B) MgSOs; 1) Fe;O3
2. Comm 0) H» r) Ca(OH)y; e) C,H,4
36. CootBerctBre «Kitacc oprannueckux coeJMHeHui u o0mias hopmymnay:
Kracc opranmuecknx coenHeHMH Oo6mast hopmyna
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3. Anxassl a) CnH2n; 0) CnH2n+2; B) CnH2n-6; 1) CnH2n-2;

4_ Kap6OHOBI>Ie KHUCIIOTHI ,ZI) CHH2H+1; e) CHH2H+1OH; )K) R-COH 3) R- COOH
37. CootBercTBHE «TUN peaKlMy U UCXOJIHBIC BEIIECTBA»
Tun peaxkuuu Hcxoauble BelecTa
4. 3amemenne a)CH;-C=C-CHs;+ HCl > B) CH; — C (CH3) —CH(CI) + KOH >
5. Ipucoenuuenne 6) CHs+ CL > r) CH;-CH>-COH + Ag,O(NH4OH ;) >
6. OxucieHue

38. CootBerctBue «Ilonnmep u MoHOMEP

TTonumep Mosnomep
1. HonumnponuieH a) € — aMUHOKAINpPOHOBAs KUCJIOTA B) IPOMIICH
0) n3onpeH T') STHIICH

39. Kakue u3 YKa3aHHbIX pC€ar¢HToB, U B KaKkoM IIOCJIICA0BATCIIPHOCTU HYKHO HCIIOJIb30BaTh, YTOOBI oCy-

[IECTBUTH CJICAYIOIIUE MTPEBPAIIICHUS:
CHy =2 CHsOH -> CH;COH -> CH;COOH - CH3COONa

1) HNOs; 2)H>0; 3) CuO, t°; 4)A 220 (avmmaunsiii p-p); 5)Na2S0Os4.
40. B ypaBuenuu peakuuu: Cu + 4HNO3komy) — Cu(NO3)2 + X + Y, BMecto X 1 Y cieflyeT Halucarb:
1) NO2 u H20; 2) 2NO2 u 2H>0; 3) NO u H20; 4) 2NO u 4H:0;

41. Beluuciute Maccy cepHOU KUCIOThI, KOTOpasi MOTpedyeTcsi, 4TOObl HEUTPan30BaTh PacTBOpP, COAEP-
xamii 10 T rugpokcuaa Hatpus?
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KonTpoabHas padora Ne7
HTorosasi KOHTpoOJIbHAsI padoTa

OTBeThI

No

1 2

2 1

3 3

4 4

5 2

6 3

7 1

8 1

9 2

10 3

11 4

12 1

13 3

14 3

15 4

16 (3,5, (4,6)
17 Oxcuabl
18 KucnoTer
19 KapOoHOBEIE KHCIIOTHI
20 ITomumepsbl
21 16, 2r

22 16, 2B

23 Ir

24 It, 2B

25 16, 23

26 10, 2a, 3r
27 1B

28 2,3,4,5
29 2

30 12,251
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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 IPOTEKaHUs XMMUYECKUX IPOLIECCOB, 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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JlaGoparopHas padora Nel
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 Mpejesia HACBhILIEHbl aTOMaMH BOJOPOJAA U, KAK CIEACTBUE, CKIIOHHBI 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 C 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 mpenojaBaresst COOPHUK MPAKTHUECKUX PadoT.

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 - yraeBogopoas! ¢ obmeit Gpopmynoit CnHonr2 , KOTOPBIE HE MPUCOSAUHSIOT BOJOPO U
ApYyTHUE IEMEHTBHI.

B oTnmume ot mpenensHbIX YIIeBOJOPOIO0B, B MOJIEKYIaX KOTOPBIX BCE YIIIEPOAHbBIE aTOMBI 00pa-
3YIOT OTKPBITbIE LIEMH, UMEIOTCS YIII€BOJOPO/bl C 3aMKHYTBIMU LETSIMU (LMKJIaMK). VX Ha3bIBAIOT LIUK-
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 OPraHUYeCKUX COCAUHEHHU I

B Hauvane pa3BuTHs OpraHMYECKOW XMMHUHU OTKPHIBAEMBIM COCIUHEHHUSM MPUITMCHIBATHCH TPUBU-
aJlbHbI€ HAa3BaHMUs, YaCTO CBSA3aHHBIE C MCTOPUEH MX MOIYYEHHUS: YKCYCHAs KHCIOTa (SBISIOMASACS OCHO-
BOM BHHHOTO YKCYCa), MacJIsiHasi KHCJIOTa (00pa3yroasicsi B CIMBOYHOM MAaciie), TJIMKOJIb (T.€. CIIaJIKHil)
u 1.0. [lo Mepe yBenuueHMs yuciia HOBBIX OTKPBITHIX BEIECTB BO3HUKJIA HEOOXOIMMOCTH CBS3BIBAThH
Ha3BaHMs C UX CTpoeHHeM. Tak MOSBWINCH pallMOHAJIbHbIE HAa3BaHUs: METUJIAMMH, AUTUIAMHH, 3TUIIO-
BbIM CNIUPT, METHWJISTHIIKETOH, - B OCHOBE KOTOPBIX JIEKUT Ha3BaHHUe MpocTeiiiero coequHenus. s 6o-
JIee CJI0KHBIX COETUHEHUH palMoHaIbHasi HOMEHKJIaTypa HeIIPUTOAHA.

Teopus crpoenust A. M. BytiiepoBa fana ocHOBY /i KjlacCU(UKALMU U HOMEHKJIATypbl OpraHu-
YECKUX COEMHEHUH M0 CTPYKTYPHBIM 3JIEMEHTaM U I10 PACIIOJIOKEHHUIO aTOMOB yriiepojia B MoJiekyie. B
HacTosIee BpeMs Haubosiee ynoTpeOiasieMol sBJIseTCs HOMEHKJIaTypa, paspaboTraHHas MexayHapo.-
HBIM CO030M TeopeTnueckor u mnpukiagHoid xumuu (IUPAC), kotopas Ha3bIBaeTCsi HOMEHKJIATYpOH
NIOITAK. Ilpasuna UFOITAK pekomeHnnyroT i 00pa3oBaHUS Ha3BaHUH HECKOJIBKO MPHUHIIMIIOB, OJUH
U3 HUX - IpUHLMI 3amenieHus. Ha ocHoBe 3Toro paszpaboTraHa 3aMecTUTENbHAsE HOMEHKIIATypa, KOTopas
ABJIsieTCA HanboJiee YHUBEPCAIbHOM.

1. B ocHOBe Ha3BaHUs COETMHEHUH JIEKHUT POJIOHAYANIbHAS CTPYKTypa (TJaBHAs 1eNb aluKInde-
CKOW MOJIEKYNbl, KapOOIMKINYeCKas WIM TeTepoluKINYecKas cuctema). Ha3zBaHue popoHaudaibHOM
CTPYKTYpBI COCTABJISIET OCHOBY Ha3BaHUs, KOPEHb CJIOBA.

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

XapaKkTepuCTUUECKUE TPYIIIBI MOAPa3AEIAIOTCS O cTapuIMHCTBY. [1opsAa0K 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 0003HAYEHWE JIBOWHOW W TPOMHOM CBS3HM, KOTOPOE HIET Cpa3y IMocCie
KODHSL.
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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 — oprannyecKue BeIlecTBa CXOAHbIE TI0 COCTaBY, CTPOCHHUIO 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.

N3omepus u ee BUABI

Paznnuator nBa BUAA W30MEPUM: CHMIPYKMYPHVIO U NPOCMPAHCMBEHHYIO (CMepeou3oMepuio).
CTpyKTypHBIE U30MEPHI OTINYAIOTCS APYT OT APYyra MOPSIKOM CBSI3U aTOMOB B MOJIEKYJIE, CTEPEOU30Me-
PBI - paCIOJIOKEHUEM aTOMOB B IIPOCTPAHCTBE IPU OJIMHAKOBOM MOPSIKE CBSI3EH MEXy HUMH.

Briensitor ciaenyromniyie pa3sHOBUIHOCTU CTPYKTYPHON U30MEPUU: U30MEPHIO YTIIEPOIHOTO CKele-
Ta, N30MEPUIO MOJIOKEHUS, U30MEPUIO PA3JIMYHbBIX KJIACCOB OPraHMYECKUX COSAMHEHUN (MedrcKaaccosyio
uszomMepuio).

CTpykTypHas usomepus

HN3omepus yrjiepoaHoro ckejaera o0yCIOBIEHA PAa3IHMYHBIM MOPSIKOM CBA3H MEXAY aTOMaMH
yriaepojaa, 00pa3yrouMH CKEIET MOJICKYJIbI.

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

W3omepust pa3nUyHBIX KJIACCOB OPraHMYECKHX COCAMHEHUU (MemKKJIaccoBasi m3oMmepus) oOy-
CJIOBJIEHA Pa3JIMYHbIM MOJOXKEHUEM M COYETaHHEM aTOMOB B MOJIEKYJAaX BELIECTB, UMEIOLIUX OIMHAKO-
BYIO MOJICKYJISIPHYIO (JOPMYITy, HO MPUHAJICKAIIUX PA3HBIM KJlaccaM.

IIpocTpancTBeHHas1 ©30MepHS

I'eomeTpuueckasi H30Mepusi XapakTepHa JIJIsl COSTMHEHUH, COIEpKaINX IBOMHBIC CBSI3U, U IHK-
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
UK (YUCTIONOKECHHE), TUOO TI0 pa3HbIe CTOPOHBI (mparncrionoxeHue). OO03HAYCHUS yuc- U Mpauc-
OOBIYHO OTHOCAT K Mape OJAMHAKOBBIX 3aMECTUTENICH.

CH; < _CH, CH,_ _H

C=C C=C_ .

H- ~H 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 n30Mepbl Cpeu BEIIECTB, POPMYJIbI KOTOPHIX MIPUBEACHBI HIKE

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 NPHUBCACHBI 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 51

|

I |
CH, CH, CH,— Cl;



3anmanue 3. CocTaBbTe CTPYKTYypHBbIC QOPMYIIBL: @) 3-3THirenTtana, 0) 2,4 — AMMETUITeKCaHa, B) 2-METHII-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

3anmanue 5. Cpenu BemiecTB, (YOPMYIIBI KOTOPHIX TIPUBEACHBI HIKE, YKAKHTE:
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. CocTraBbTe CTPYKTYPHBIE (DOPMYIIBI ApOMATHYECKUX YTIIEBOJIOPOIOB, N30MEPHBIX ITPOITHIT 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?
[Ipomomkute 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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JlabGoparopHasi padora Ne2
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%-Hblil pacTBOpP 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

53



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 Ne3
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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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 BBHINOJHEHHIO PadOThI

1. Tlomyunte y mpernonaBatenst COOPHUK MPAKTUIECKIX PadoT.

2. O3HaKOMBTECH C 3aJaHUSMU U MOPSIKOM BBITIOIHEHHS PaOOTHI

3. IloaroroBbTe TETPagH 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 coeauHeHHYI0 C YIIIeBOJOPOAHBIM Re.

Kap0oHoBble KHCI0THI - OPraHUYECKUE BEUIECTBA, MOJIEKYJIBI KOTOPBIX COJEPKAT OJHY MM HECKOJIBKO
(hyHKIIOHANBHBIX KapOokcmibHbIX Tpynn — COOH coennHeHHBIX ¢ Re.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKHX COeIMHEeHUi

Teopus ctpoerust A. M. BytiepoBa nana oCHOBY ajis KiIacCU(UKAIMU U HOMECHKJIATYpPhl OPraHUYeCKHX
COCAMHEHHH 10 CTPYKTYPHBIM 3JIEMEHTaM U I10 PAcIIONIOKEHHIO aTOMOB YyIJieposa B MoJieKyje. B HacTosmee Bpe-
M3 HanOosee ynotpe0iisieMo sBIIsieTC HOMEHKIIATypa, pa3paboTaHHas MexayHapOoaHbIM COI030M TEOPETHIECKOM
u npuknagHoi xumuu (IUPAC), koropas HazbiBaeTcst HoMeHkiaaTypoit MFOITAK. Tlpasuna UIOITAK pexomenny-
10T 71t 00pa3oBaHMs HAa3BaHWK HECKOJBKO MPHHLMIOB, OJMH U3 HUX - MPUHLUN 3amenieHus. Ha ocHoBe 3Toro
pa3paboTaHa 3aMeCTUTEIbHAS HOMEHKIIATypa, KOTopas sBjseTcs HanboJiee yHUBEPCAIbHOM.

1. B ocHOBe Ha3BaHMS COCMHEHUI JIKUT POAOHAYAbHAS CTPYKTYpa (TJIaBHAs HEMb allMKIMYecKOH MoJie-
KYJIbI, KapOOIMKIIMUECKasi M TeTePOLMKINYecKas cucreMa). Ha3BaHue poloHaYanbHON CTPYKTYPBI COCTABIISIET
OCHOBY Ha3BaHUsl, KOPEHb CJIOBA.

2. XapaKTepuCcTUIEeCKHe TPYIIBI U 3aMECTUTENHN (CTPYKTYpPHBIE 3JIEMEHTHI) 0003HAYAIOTCS MpeduKcaMu U
cyddukcamu.

XapaKkTepuUCTHYECKHE TPYMIbl MOAPA3JCISIOTCS O cTapMHCTBY. [lopsSmoK cTaplIMHCTBA OCHOBHBIX
IpyII:

—COOH > -COH > >C=0 > -OH > —-NH:

BBISIBISIIOT CTapIylo XapaKTepHCTHUECKYIO TPYIIY, KOTOpyo 0003HaudaloT B cypdukce. Bee ocTanbHble
3aMECTHUTEIIM Ha3bIBAIOT B IpeHKce B a(haBUTHOM HOPSIIKE.

3. B Ha3zBaHue BKIIFO4AOT 0003HAYCHNE IBOWHON U TPOWHOM CBS3H, KOTOPOE UMIET Cpasy MocCie KOPHSI.

4. ATOMBI polOHaYaNbHOM CTPYKTYpHl HyMepyloT. HyMepannio HaYMHAIOT ¢ TOr0 KOHIIA YTJIEPOJHOH Iie-
U, K KOTOPOM OJIM>KE pacIoio’KeHa CTapIlasi XapaKTepucTH4ecKas Ipyma:

T'omonozu — opraHudecKue BEIIeCTBa CXOAHBIE TI0 COCTaBY, CTPOSHHUIO U CBOMCTBAM

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.

Betensitor ciefyronie pasHOBHIHOCTH CTPYKTYPHOW W30MEPHHU: U30MEPHIO YIIIEPOJHOTO CKeJeTa, M30-
MEPUIO TIOJIOKEHHSI, U30MEPHUIO PAa3IHYHBIX KIaCCOB OPTaHMUECKUX COEIMHEHUH (MeNHCKIaACCo8YIO U30MEPUIO).

CTpykTypHast usoMepust

H3omepus yriepogHoro ckeixera o0ycIIOBIIEHA Pa3IMYHBIM TTOPSJIKOM CBS3H MEXJIy aTOMaMH yIiIepoja,
00pa3yoNIUMHU CKEJIET MOJICKYJIbI.

H3omepust mosio:keHusi 00yCIOBIEHA Pa3IMYHBIM MOJIOKEHUEM KPaTHOM CBS3M, 3aMECTHTEINS, (PYHKIHO-
HAJILHOW TPYIIIBI IPH OJTAHAKOBOM YTIJIEPOJHOM CKEJIETEe MOJIEKYJIbL:

M3omepust pa3iuYHBIX KIACCOB OPraHUYECKHX COENMHEHHWH (MesKKJIaccoBas HM30MepHusi) OOycCIIOBIEHA
Pa3NUYHBIM MOJOKEHUEM U COUYETAaHHEM aTOMOB B MOJIEKYJIaX BEIECTB, UMEIOLINX OAMHAKOBYIO MOJIEKYJISIPHYIO
(dbopMyIty, HO IPUHAUIEKALINX PA3HBIM KJIACCAM.

IIpocTpancrBenHass u3omepus

I'eomeTpuueckas n3oMepHs XxapakTepHa JJIsl COeIMHEHUH, COIepPKaIIUX JIBOMHBIC CBS3U, U IUKINICCKUX
coeauHeHni. Tak Kak cBOOOJHOE BpalleHHE aTOMOB BOKPYT JBOMHOM CBSI3M WJIM B IIUKJIE HEBO3MOXKHO, 3aMECTH-
TEJIM MOTYT pacIojaraThCs Ju00 MO OJHY CTOPOHY IJIOCKOCTH JBOMHOM CBSA3M WJIM UKJA (YUCTIONOXKEHHUE), THO0
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0 pa3Hble CTOPOHBI (mpancnonoxenue). O003HAYCHUS YuUC- U MPAHC- OOBIYHO OTHOCAT K Mape OMHAKOBBIX 3a-
MECTHUTEICH.
CH,- _CH, 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
3aganne 1. CocraBbTe CTPYKTYpHBIE (POPMYJBI BEIIECTB COOTBETCTBYIOLIMX MOJEKYISIPHOH (opmyre
CsH120 u nHazoBute ux. TONBKO JHM CHMPTaM MOXKET COOTBETCTBOBATh 3Ta (opmyina? CocTaBbTe CTPYKTYpHBIC
(hopmyiel IBYX BemiecTB, nMmeromux Gopmyiry CsHi2O 1 HE OTHOCSIIHXCS K CIIAPTaM.
3aganue 2. HazoBure BemecTBa, CTpyKTYpHbIE (OPMYIIbI KOTOPBIX IPUBEICHBI 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 IIIUIEpUHA YeThipexaToMHbli ciupT 3putput 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 (DOPMYJIBI KOTOPBIX CIICAYIOIIHE:
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

CHs
3ananue 7. Bo3amoxHa U yuc- 1 mpanc- n3ome-

pHsI HeTIpeIeNIbHBIX KUCIOT. PaccMoTprTe Ha MpUMepe OJICMHOBOM KHCIOTHI, H300pa3uTe CTPOCHHUE MOJIEKYJ 3THX
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 FEOMETPUUECKON ?
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JlaGoparopHasi padora Ne4
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 OJIEMHOBOX KHCIIOTHI? HanmumuTe ypaBHEHUE peakuu

NN N NV AW

Ogopmnenue pabomol

Ha3Banue omnbiTa Xona paboTsI YpaBHEeHUs peakiun HaOmronenus BriBoab1

60



JlaGoparopHasi padora NeS
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 KpaxMala B MUIIEBbIX NpoaykTax. Tak, HampuMep, €Cli 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. IIpekparure HarpeBaHue, Kak TOJIbKO 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, 00pa3yrommuye reHeTHYeCKUui psiJi OJTHOTO 3JIEMEHTa, JOKHBI 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 63AUMONPESPAWEHUAMU 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 Ne6
Tema: PacnosHaBaHMe IJIACTMACC U BOJIOKOH

Hesab: HayunThcst 3KCrIepUMEHTAIBHO PACIO3HABATh IJIACTMACCHI M BOJIOKHA.

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

PeakTuBBI: alleTOH, cepHAas KUCIIOTA, LEN0Yb.

IlnacTMacebl: TOIMATUIEH, MOJIMBUHUIXJIOPU (KOXK3aMEHUTENb), MOJIMCTUPON (pydKa, pacuec-
Ka, INHEHKa, MEHOIUIACT), TOJIMMETHIMETaKpuiIatT (Opr. CTEKIO0), (eHOIIacT (PO3ETKH)

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

2. IloaroroBKa K BBINOJHEHHIO PA0OTHI

1. INonyuure y npenojgaBaresns cOOPHUK MPaKTHUECKUX paboT, 000pyA0BaHUE U PEAKTUBBI.

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 HaIrpEeBaHUHU 33JaHHYI0 (POPMY U COXPAHSATH €€ MOCIIE OXJIAXKICHHS.

[Tomumepsl nerkue, obnanaroT OOJIBIION MEXaHWYECKOM IPOYHOCTHIO, BBICOKOW XHMHUYECKOM
CTOMKOCTBIO, UIMEIOT XOPOIINE TEINIOU30JISILIMOHHbIE U 3JEKTPOU30JISILIMOHHbIE cBoWicTBAa. OHU MPOU3BO-
ISTCSA U3 AOCTYIHOTO CHIPBS (IPOIYKTOB ra3o- U HEPTEXUMHUYECKOTO, YIIe- U JIECOXUMHUYECKOTO MPOU3-
BOJICTB) U JIETKO IepepabaThiBalOTCS B pa3HooOpasHble m3fenus. [loaTomy Takue miaactMacchl Kak,
HapuMep, MOJUATUIICH, NOJMBUHIIXIJIOPHI, MOJIUCTUPOI, (eHompopmManbIeruaHble, IIMPOKO MpPHMe-
HSIOTCS B Pa3IMYHbIX OTPACISIX HPOMBIIIICHHOCTH, CEIbCKOTO X034HCTBA, B MEIUIIUHE, KYJIbTYpE, ObITY.

BosiokHa - 3T0 BeIpaOaThIBa€Mble U3 MPUPOIHBIX WIM CHHTETUYECKHUX MOJUMEPOB JJIMHHbIE THO-
KM€ HUTH, U3 KOTOPBIX M3TrOTABIMBAETCS MpsDKa U IpyrUe TeKCTUIIbHbIE u3enus. BonokHa noapasaens-
I0TCS HA TIPUPOJIHBIE U XUMUYECKUE.

IIpupoonvie unu namypanvhvie 6010KHA - 3TO MaTEpUANbl PACTUTEIBHOIO WM KUBOTHOI'O IIPOMC-
X0k aeHUs. K HUM OTHOCSTCSI XOpOIIO U3BECTHBIE BaM XJIONOK, JIEH, LIEPCTh, LIEK.

Xumuueckue 6010KHA TIONYyYAIOT MyTEM XUMHUYECKOH MepepabOoTKU MPUPOIHBIX MM CHHTETHYE-
CKUX MOJIUMEpOB. M3 MpupOIHBIX MOJIMMEPOB, MPEXK]IE BCErO IEJIIH0I03bI, H3rOTAaBIMBAIOT UCKYCCTBEH-
HbI€ BOJIOKHA, HAaIlpUMEp BHCKO3HOE, aleraTtHoe. J[pyras IMpOKO pacHpoCTpaHEHHas rpylna XuMHYe-
CKHX BOJIOKOH CHHTETHYECKHE BOJIOKHA, KOTOpbIE BbIpaOaThIBAIOT U3 CHUHTETHYECKHX MoiuMepoB. M3
CUHTETHUYECKUX BOJIOKOH BaM, KOHEUHO, U3BECTHBI KalIPpOH, HEUJIOH, JIABCAH.

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

4. 3aganue

1. O3HaKoMbTeCh C 000PYIOBAHUEM U PEAKTHBAMHU

2. TlpoBenuTe OMBITHI M HAOJIOICHUSI 3aHECUTE B TAOJIUILY

3. CpemaiiTe BEIBOJBI

5. lHopsinok BbINOJTHEHHs PA0OTHI

B naxere HaxonsaTcst 0Opasiibl MJIACTMACC U BOJIOKOH 10 HoMepamu. Onpeaenure, Kakas IiacT-
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 onokon

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.

6. Conep:xkanme oTyeTa

1. Tema

2. lenp
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Omnucanue xoma paboThI
BelnonHenue 3kcrepuMeHTa
Odopmienne paboTs

OTBeTHI HA KOHTPOJIBHBIE BOIPOCHI
BriBoanl.

7. KOHTpOJIbHBIE BOIIPOCHI
3a0anus 015 camocmosmenbHblX 6b1860008.
1. Kak MOXHO OTIMYUTH TOPEHUE IIACTMACC MO XapaKTepy HarpeBaHUs U TOPEHUs?

2. KakoBO OTHOIIEHUE IJIACTMACC K PACTBOPUTEIISIM?

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

Ogopmnenue pabomol
Pacnosnasanue nnacmmacc
HazBaHue | popmyna | BHemHUH Bua | OTHOIIEHUE K HArPEBAaHUIO, TOPEHUIO Ne
oOpasia
1
2
3
4
5
Pacnosnasanue onokon
Ha3BaHUE dopmyna COKUTAHUE JEHCTBHE JEHCTBHE Ne
H>SOq4 NaOH (10%) oOpa3sia

N[ B W[N|—
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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 npenogaBaTesss 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 COEIMHEHUS:
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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. I[TonyuuTe y mpenogaBaTelis HHCTPYKIHUIO K MPAaKTUYECKOi 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 TIOBapEHHOM COJIM, HallpUMep, MOXKHO MOJYYUTh PAa3HOTO pa3Mepa — KpymHble U Meskue. KakoB Obl
HU OBUT pa3Mep KPHUCTAUIOB, BCE OHM UMEIOT OJMHAKOBYIO /ISl IAHHOTO BEIIECTBO BHYTPEHHIOK CTPYK-
TYpPY — MOJIEKYJISIPHYIO HJIM HOHHYIO KPUCTAJUTMUECKYIO PELIETKY.

B npupoje gaie Bcero BCTpEYaroTCsl CMECH pa3InIHbIX BemiecTB. CMecH pa3HbBIX BEIIECTB B pa3-
JUYHBIX arperaTHhIX COCTOSIHHUSIX MOTYT OOpa3OBBIBATh FE€TEPOT€HHBIE U TOMOTEHHBIE CUCTEMBbI. Takue
CUCTEMBI MBI OYJIeM Ha3bIBATh JTUCTICPCHBIMH.

JlucniepcHOii HAa3bIBACTCS CUCTEMA, COCTOAIIAS U3 ABYX WIIM OOJiee BEIIeCTB, IPUYEM OJHO U3 HUX
B BUJIC OYCHb MAJICHBKHUX YaCTUIl PaBHOMEPHO pacIpeaeieHO B 00beMe Ipyroro.

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

Bewecmeo, komopoe npucymcmeayem 6 meHvuieM Koauvecmeae, OUCnepeupyem u pacnpeoeieHo 8
0bveme dpyzo20, 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 pa3zelia, IOATOMY JTUCIEPCHBIE CUCTEMbI Ha3bIBAIOTCS F€TEPOTeHHBIMU (HEOTHOPOAHBIMHU).

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

B 3aBHCUMOCTH OT COUY€TaHUS arperaTHOr0 COCTOSHMS JUCIEPCHOW CPeIbl M AUCIEPCHOU (a3l

MO>KHO BBIACINUTDH 9 BHUJ0OB TaKHUX CUCTCM.

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, MUHEPAIbI, 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, B30OUTHIN KpeM, IaCTUIIA.
Tepnoe Teno (1) | TBepaas neHa (/1) ITeHomiacT, meHOOETOH, IEHOCTEKIIO, TTIeM3a, JIaBa.

Kaaccudukanus 1ucnepcHbIX CHCTEM

[To BenuuMHe YacTHIl BEUIECTB, COCTABISIONINX JAUCIEPCHYIO (a3y, NUCIEPCHBIE CUCTEMBI JIETIT-
csl Ha rpy0oaucnepcHble (B3Becu) ¢ pa3MepaMu Yactul 6oJiee 100 HM U TOHKOAUCTIEPCHBbIE (KOJLIO-
H/IHbIE€ PACTBOPHI WIH KOJUIOWIHBbIE cucTeMbl) ¢ padmepamu yactull ot 100 1o 1 um. Ecim xe Bemnie-
CTBO Pa3ApoO0JICHO 10 MOJIEKYJ M1 HOHOB pa3MepoM MeHee 1 HM, 0Opa3yeTcsi TOMOreHHasi CHCTeMa
— pactBop. OHa 0JTHOPO/IHA, TOBEPXHOCTH pa3jieia MeX1y YaCTULIAMU U CPEIOH HET.

JlucriepcHbIe CUCTEMBI M PACTBOPHI OYCHb BaXKHBI B TIOBCEIHEBHOM XU3HU U B npupoje. Cyaure
camu: 6e3 HUJIbCKOTO HJIa He cocTosiach Obl Benukas uuBuiu3auus [Ipesnero Erunta; 6e3 Bojabl, BO3Iy-
Xa, TOPHBIX IOPOJ] © MUHEPAJIOB BOOOIIE ObI HE CYIIECTBOBAIA KHUBAs IJIAHETA — HAII OO JTOM — 3eM-
7151; 6€3 KJIETOK He ObUIO ObI JKUBBIX OPTaHU3MOB H T.]1.

I'pyGoancnepcHbie CHCTEMBI

B3Becu

B3gecu — amo oucnepcuvie cucmemol, 6 KOmopuwix pazmep uacmuywt pazvt 601ee 100 um. 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 (4 cpena, U Ga3za — HEPACTBOPUMEIE JIPYT B JAPYTe KUIKOCTH). M3 BOIBI 1 Maciia

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 CYCIIEH3MIO , Ha/I0 BEIIECTBO U3MEJIBUUTH 10 TOHKOTO MOPOIIKA, BBICHIIATE B )KUJIKOCTh U
xopomio B3oosnrath. Co BpeMeHEeM 4acTulia BbIIaIyT Ha AHO cocyaa. OueBUAHO, YeM MEHbIIEe YacTHUIIb,
TeM J0JblIe OYAET COXPAHATHCS CYCIEH3Us. ITO CTPOUTENIbHBIE PACTBOPHI, B3BEIIEHHBINH B BOJE PEUHON
1 MOPCKOM WJI, )KUBasi B3BECh MUKPOCKOITMYECKHUX JKUBBIX OPIraHU3MOB B MOPCKOW BOJI€ — IUIAHKTOH, KO-
TOPBIM NMUTAIOTCSI TUTAHTHI — KUTHL, U T.1.

3. A3po30/M B3BECH B ra3e (HampuMmep, B BO3AYyX€) MEIKUX YACTHUIl KUAKOCTEH MM TBEPIBIX
BellecTB. Paznuyarorcs nbUIM, AbIMBL, TyMaHbl. [lepBble 1Ba BUAa a3po30ieil mpeacTaBisitoT co0oil B3Be-
CH TBEpAbIX YacTHUIl B rase (6osiee KpymHbIe YaCTUIBI B MBUIAX ), TOCIEIHUI — B3BECH KaleleK KUIKOCTH
B rase. Hanpumep: TymaH, rpo30BbI€ Ty4H — B3BECH B BO3/1yX€ KalleJ€K BOABI, IBIM — MEJIKUX TBEPABIX
4acTULl. A CMOT, BUCSIIMNA HaJ KPYyNHEWIIMMHU IrOpoJaMH MHUDPA, TAaKKE a’dp0o30Jb C TBEPAOH U KUAKOU
aucriepcHoi (asoit. JKurtenu HaceIeHHbIX MYHKTOB BOJIM3U LIEMEHTHBIX 3aBOJOB CTPAAal0OT OT BCEr/ia BU-
cslIeld B BO3AyXe TOHYAMIEH HEMEHTHOM MbUIM, 00pa3yrolleicss Mpu pa3Moje [IEMEHTHOIO ChIpbs U
MPOJYKTa ero o0Xura — KIMHKepa. [IpIM 3aBOJICKUX TPYO, CMOTH, MeJIbYalIlIie KanelbKy CIIOHBI, BbUIE-
TaIOLIUX U30 pTa O0JIBHOTO TPUIIIIOM, TAaK)KE BPEIHbIE a3p0JI03U. A3p030JIM UTPAIOT BaXKHYIO POJIb B MPH-
pone, ObITY U MPOU3BOJICTBEHHON NIEATETLHOCTH YesoBeka. CkormieHne 00s1akoB, o0paboTka moJjiei Xu-
MHUKaTaMHU, HAHECEHUE JIAKOKPACOYHBIX ITOKPBITUI MPU IOMOIIHM 1yJIbBEPU3ATOPA, JICUEHUE JIbIXaTEIbHbBIX
NyTel (MHTraJsAus) — IPUMEPHI TEX SIBICHUN U MPOLIECCOB, I'/I€ a3PO30JIM IPUHOCAT MOJIb3Y. APO30JIH —
TyMaHBbl HaJl MOPCKUM IpuboeM, BOJIM3H BOJOMNAI0B M (POHTAHOB, BOSHUKAIOIIAS B HUX Pajyra JOCTaBIIsA-
€T YEJIOBEKY PaJ0CTh, ICTETUUECKOE YAOBOJIbCTBHE.

21.]'[5[ XHMHH HauOoJbIIee 3HAUYCHUE UMEIOT JUCHICPCHBIC CUCTEMBI, B KOTOPBIX Cp@}IOﬁ SABJIACTCA
BOJA U )KUAKHUC PACTBOPLI.
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[TpuponHas Boma Bcerjga COAEPKUT pPacTBOpPEHHbIE BellecTBa. lIpupoaHbie BOAHBIE PacTBOPHI
Y4acTBYIOT B MpOIleccax MOYBOOOPA30BAHUS U CHA0XKAIOT PACTEHUS MUTATENLHBIMY BerecTBamMu. CIioxk-
HBIE MPOLIECCHI KUZHEACITENbHOCTH, IPOUCXOSAIINE B OPraHU3MaxX 4eJoBeKa M KUBOTHBIX, TAKXKE MPO-
TEKaloT B pacTBOpax. MHOrue TEXHOJOTUYECKHE MPOLIECCH B XMMUYECKON U IPYrUX OTPACISAX IMPOMBIIII-
JICHHOCTH, HalpUMep MOJy4yeHUe KHUCIOT, METa/lIoOB, OyMaru, cofbl, y10OpeHull, IpoTeKalT B PacTBO-
pax.

ToHKoaMCIIEPCHbIE CUCTEMBI

Kosmouanbie cucreMsl

Kousnouansie cucreMbl (B epeBo/ie € IPEYECKOr0 «KOJJIa» — KJIed, «emJa0c» BH/I Kieenoa00-
Hbl€) — ITO TaKHe JUCIEPCHbIE CUCTEMbI, B KOTOPBIX pa3Mep yactull ¢aszbl ot 100 10 1 HM. D11 ya-
CTHIIBI HE BUJIHBI HEBOOPYKEHHBIM T'JIa30M, U AMcCIepcHas (a3a U JUCIepcHasi cpefia B TAKUX CHCTEMax
OTCTaMBaHUEM PA3/CISIIOTCA C TPYIOM.

U3 kypca o61iieit 6M0I0rui BaM U3BECTHO, YTO YAaCTHUIBI TAKOTO pa3Mepa MOKHO OOHAPYKHUTH PU
MIOMOIIH YJIBTPAMUKPOCKOIIA, B KOTOPOM HCIIOJIb3YETCs MPUHIIMIT pacceuBaHusl cBeTa. biiaronaps atomy
KOJUIOM/IHAs YacTUIIa B HEM KaXKeTcs APKOI TOUKOM Ha TeMHOM (hoHe.

Wx nmonpaznenst Ha 3051 (KOLIOUOHbIe pAcmeopsl) U e (CmyoHuU,).

1. KosutouaHble pacTBOPbI, WJIH 30JM. DTO OOJBIIMHCTBO XHUIAKOCTEH JKMBOW KJICTKU (IIUTO-
IJ1a3Ma, SIIEPHBIN COK — KapuoIlia3Ma, COJIePKUMOE OPraHOUIOB U BakyoJieit). 1 xuBoro opranusma B
1enoM (KpoBb, TUMQa, TKaHeBas KUAKOCTb, MUIIEBAPUTENbHbIE COKU U T.1.) Takue cucTeMbl 00pas3yroT
KJIeH, KpaxMmaJ, O€JIKU, HEKOTOPhIE MOJTHUMEDPHI.

Konmonnneie pacTBOphl MOTYT OBITH MOJIyUYEHBI B pe3yjbTaTe XUMUYECKHX PEaKIuil; Hampumep,
MIPU B3aMMOJICHCTBUU PACTBOPOB CUIIMKATOB Kallus WM HATpHs (“pacTBOPUMOrO CTEKJA”) ¢ pacTBOpaMu
KHCIIOT 00pa3yeTcsl KOJIJIOUTHBIA PacTBOP KPEMHHEBOW KHCIOTHI. 30Jb 00pa3yeTcss U IpU TUAPOIIU3E
xyiopuaa xxenesa (I11) B ropsiueit Boze.

XapakTepHoe CBOiiCTBO KOJJIOWIHBIX PACTBOPOB — HX NMPO3pavyHocThb. KomtouaHsie pacTBOpbI
BHEIIHE NIOXO0KM Ha UCTUHHBIE PACTBOPHI. VX OTIMYAIOT OT MOCIEIHUX MO 00pa3yroueiics «cBeTsencs
JIOPOKKE» — KOHYCY MPH MPOIYCKaHUH Yepe3 HUX Jyda CBeTa. DTO siBIeHHE Ha3bIBatoT 3pdextom Tun-
nansi. bonee kpymHbie, 4eM B HICTHHHOM PacTBOPE, YACTHUIILI TUCIIEPCHON (pa3bl 301 OTPAKAIOT CBET OT
CBOCH MOBEPXHOCTH, M HAONIOIAaTeNbh BUIUT B COCY/IE€ C KOJUIOUIHBIM PACTBOPOM CBETAIIUICS KOHYC. B
WCTUHHOM pPacTBOpE OH HE 00pa3zyercs. AHATOTHYHBIN 2P (EKT, HO TOTBKO JIJIsi a3PO30JILHOTO, a HE KUJI-
KOTO KOJUTOHMJIa, BBl MOKeTe HaOII0JaTh B JIeCy U B KHHOTEATpaxX MpU MPOXOXKIACHUU JTyda CBETa OT KH-
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 PACTBOPUTEINS 3a CUET TEIJIOBOTO JBIKCHHUS.
OHU He CAUMAIOTCS ¥ IPU COMMKEHUU IPYT ¢ APYTrOM M3-3a HAIMYKS HA UX TTOBEPXHOCTH OJTHOMMEHHBIX
ANEKTPUYECKUX 3apsiIoB. DTO OOBSICHIETCS TEM, YTO BEIIECTBA B KOJUIOUAHOM, T.€., B MEIKOpPa3apo0ieH-
HOM, COCTOSIHUU 00JIafaroT OONBIION MOBEPXHOCTHIO. Ha 3TON mOBEpXHOCTH ancopOUpyroTCs OO Mo-
JIO)KUTENIbHO, JTHOO0 OTPUIIATENILHO 3apsDKEHHBIE MOHBL. Hampumep, KpeMHHUEBas KUCIOTa aacopOupyer
OTpHIaTeNbHbIE HOHBI Si032” KOTOPBIX B PACTBOPE MHOTO BCIEACTBUE JUCCOLMALIMH CHUINKATA HATPHUSL:

YacTHIre! e ¢ OTHOMMEHHBIMU 3apsIaMy B3aUMHO OTTAJIKHBAIOTCS M TIOATOMY HE CITMIAIOTCA.

Ho npu onpeneneHHbIX yCIOBUSIX MOXKET MPOUCXOAUTH Mpouecc koarynsuuu. [lpu kunsyeHun
HEKOTOPBIX KOJUIOMTHBIX PACTBOPOB MPOUCXOIUT JAECOPOIUs 3apsHDKCHHBIX MOHOB, T.€. KOJIJIOWIHBIE Ya-
CTHIIBI TEPSIOT 3apsia. HaumHatoT yKpynmHATbCS U ocenatoT. Toxke camMoe HaOIr0AaeTCsl MPU MPUITMBAHUH
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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 —
HAO0III0/TaeTCsl TIPU HEUTpaIM3aluu 3aps0oB ATHX YACTHI], KOTJA B KOJUIOWTHBIA PaCTBOP 0OABISIOT
anekTponut. [Ipu 3TOM pacTBOp mpeBpaiaercsi B CyCHeH3uIo win refib. Hekoropble opraHndeckue KoJ-
JIOU]TBI KOATYJIMPYIOT TIPU HATPeBaHUH (KJICH, SMYHBINA O€JI0K) WM MPU U3MEHEHUN KUCIIOTHO-IIEIIOTHON
Cpelbl pacTBoOpa.

2. I'esiu MJIM CTYIHU TIPEACTABISAIOT COOOW CTYICHHUCTBIE OCAJKH, 00Opa3yroluecs Mpu KoaryJis-
uuu 3o071eil. K HUM oTHOCAT OO0JbIIOe KOJWYECTBO MOJIMMEPHBIX I'ejield, CTOJIb XOPOIIO M3BECTHHIE BaM
KOHJIUTEPCKUE, KOCMETUYECKUE U MEAUIIMHCKUE Teu (KeJIaTuH, Xonojel, mapmenan, Topt “IItuube mo-
JI0OKO”) U KOHEUHO ke OECKOHEeYHOEe MHOXKECTBO IMPUPOJIHBIX rejieil: MuHepaibl (omal), Tena Meay3, Xpsi-
¥, CyXO>KWJIHSI, BOJIOCHI, MBIIIICYHAs: M HEPBHAS TKAaHU W T.JI. VIcTopuio pa3BUTHs Ha 3emMiie MOXKHO OJI-
HOBPEMEHHO CUMTATh UCTOPHUEN 3BOJIOLUHU KOJUIOUAHOTO COCTOsIHUS BeulecTBa. Co epemenem cmpyKmy-
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 BbINOJHEHHS PadOTHI
Cnenas Bce 3aJaHHS Bbl HANMIIUTE KOHCIEKT 10 TaHHOMH Teme.
3ananue 1.
3anuiuTe onpeneseHe U AOMOJHUTE MPOMYIICHHbIE MECTa.

teeseess. HA3BIBAGTCS CHCTEMA, COCTOAIIASA M3 JIBYX WM 00Jiee BEIIECTB, MPUYEM OJHO M3 HHUX B
BUJIE OYCHb MAJICHbKUX YACTHI] PABHOMEPHO PACIpPEIEIeHO B 00bEMe IPYToro.

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

BeuectBo, mpucyTcTBYyIOIIEE B OOJIBIIEM KOJIHUECTBE, B 00bEME KOTOPOTO pacipeieieHa Juc-
nepcHas (pasza, Ha3bIBAOT ........vvveee cuennennnnn.

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 pa3zMepoM MeHee 1 HM, 00pa3yeTcsi FOMOTeHHAsl CUCTEMA — ..........
3ananue 4.

3anonuute Tabmmiy «Kinaccudukaius TUCepCHBIX CUCTEM)

HaszBanue nuc- | Onpenenenue [Ipumepsr
MEPCHOW CHCTEMBI

I'pyGoancnepcHbie CHCTEMbI

B3secu — 3mo oucnepcuvie cucmemol, 8 KOmopuvix pazmep wacmuuvl gaszot 60.1ee 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 yactui ¢pasni o 100 10 1 HMm.

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¢ dhexrom Tunmamnsa?

1. Hcnonw3ya uszyyennslii mamepuai, coeaaiime nepeueHb OUCHEPCHBIX CUCMEM, KOmopwle 0yoym

ucnonb3oeamocsa 6 sawei npogeccuu. Kaxue npoyeccol 0yoym npoucxooums npu uchno/ib306anuu
oannvix cucmem?

2. Chunanue KOMIOUOHBIX YACMUY, U UX 0CeOaHue 8 pacmeope Hazvieaom Koazynayuei. Moscno nu
Hazeamp Koazyaayuei: a) oopazoeanue cmyons (Xxonooua); 6) 3acmuléanue 6 rcenie COKa KpacHoil

CMOPOOUHBL; 8) ceepmuléanue AuUH020 denka npu eapke? Kakue cxoonvie npumepsl vl Moycene
npueecmu?

6. Conepskanue oTyera
1. Tema
2. lenn
3. Koncnexr
4. OTBeTHI HA KOHTPOJILHBIN TECT
7. KOHTPOJIbHBIN TeCT
1.  Vkaxure cocTOsHUE AUCTIEPCHOM (ha3bl B SMYIIbCUSX:

a) TBEPJIOE; 0) )KuaKoe;  B) razoo0pasHoe; ') a) ¥ B) BMECTE

2. KommonmHsIMu pacTBOpaMy Ha3bIBAIOT:
a) CyCIIEH3UH; 0) 301M;  B) OMYJbCUU; T) [ACTHI.
3. VYkaxure COCTOSHUE TUCIEPCHOM (a3bl B CYCHEH3MSIX:
a) TBEPJIOE; 0) razoo0pasHoe; B) 'KHUJIKOE; r) 0) U B) BMeCTe

4. Kaxkue 13 ciaeayronmx AUCIEPCHBIX CUCTEM OJTHOPOJHbBIE, & KaKie HEOHOPOIHBIE:
a) pacTBOp caxapa B BOJE; B) SMYJIBCHS TTO/ICOJTHEYHOTO Maclia B BO/IE;
0) cycrneH3us Mena B BOJIE; T') YaCTUYKH BTN U BOJISTHOW TIap B TETIJIOM JIBIME;

1) BOJIHO-CITUPTOBOM pacTBOP OAEKOJIOHA?
5. Komnouanslie pacTBOpsl ¢ yacTUiaMu pazmMepoM oT 1 10 100 HM Ha3bIBarOTCS:
a) rpy0oaucCIepCHBIE CUCTEMBI; 0) TOHKOJMCIEPCHBIE CUCTEMBI; B) UCTUHHBIE PACTBOPBI.
6. Crnunanue KOJUIOMIHBIX YAaCTUIl U UX OCEAHME B PaCTBOPE HA3bIBAIOT Koaryisauued. YTo noasepra-
€TCsl KOaryJIsiuu:

a) oOpa3oBaHue CTYAHS (XOJIOIA); 0) 3aCThIBaHHE B JKeJIe COKAa KPAaCHOW CMOPOIUHBI;
B) CBEpTHIBAHUE SIMUYHOTO OeJKa mpu Bapke?
7. YcranoBute cooTBeTcTBUE «IIprMep AMCTIEPCHON CHCTEMBI M BUJIOM JIUCIIEPCHOM CUCTEMBI, ee 000-
3HAYEHUEM»:

[Tpumep aucnepcHoi cuctembl | Bua nucnepcHoil cucteMsbl, ee 0003HaYeHKe
1. mactel a) T/XK ; B) K/K;
2. MaiioHe3 0) 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 BEIUYUHOU 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 05X €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 0,1r, a 00beM 0JHOM 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 33a/IaHHON KOHLIEHTPALUU.

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 3amano nonyuuts 1,5 11 TOro e pactBopa, TO B 3TOM ClIydae 10 CIPaBOYHHUKY Y3HAIOT
€ro MJIOTHOCTh, YMHOXAIOT MOCJIEIHIO HA 33aJJaHHBIA 00BEM U TaKUM 00pa3oM HaXOAsT Maccy TpeOye-
MOT0 KOJMYecTBa pacTBopa. Tak, mioTHocTh 15%-Horo pacTBopa xmopuctoro 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

CremoBaTenbHO, KOJMYECTBO BEIIECTBA JIUIS MPUTOTOBJIEHU 1,5 Kr 1 1,5 1 pacTBOpa pa3inyHo.
4. 3aganue

1. BHuMarenapHO MpOYUTANTE yCIOBUS 3a1a4

2. Pemmwre 3agaun

3. Pemienue 3anuimmTe B T€Tpaib

5. llopsiaok BHINOJHEHHUS 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
5. Haiioume maccy 600bl u TUMOHHOU KUCIOMbl, HEOOXO00UMYIO 01 npuzomosnenusn 50 2 5%-z2o
pacmeopa.
6. U3 240 2 3%-20 pacmeopa numwesoii coovt evinapuu 80 2 6oovt. Haiioume maccogyro 007110 coowl
6 noJIyueHHOM pacmeope.

7. K 150 2 20%-20 pacmeopa caxapa oobasunu 30 z caxapa. Haiioume maccogyio 00110 eeuiecmea 6
ROJIyueHHOM pacmeope.

6. Conep:xkanue oTyeTa

1. Tema

2. lens

3. Pemienue 3amgau

4. OTBEeTUTH HA KOHTPOJIBHBIE BOITPOCHI

7. KoHTpOJIbHBIE BONIPOCHI

1.YTo Takoe pactBop?

2.YT0 Takoe KOHIIEHTpalus pacTBopa?

3.B gem BeIpaxkaroT MaccoByto 10t0? (MaccoByro 1010 W(x) BRIPOKAIOT B AOJSAX €IHHUIIBI,
npouenTax (%), mpoMusuie (THICTYHON YacTH MPOLEHTA) U B MUJUTMOHHBIX JOJAX (MIH 1))
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JlaGoparopHasi padora Ne7
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 PA00THI

1. INonyuure y npenojgaBaresns cOOPHUK MPAKTHUECKUX paboT, 000pyA0BaHUE 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, 6CIMynusuUx 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 - UUCIIO 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 OTHOILIIEHHE YUCIIa MOJIeH K 00beMy MpeIcTaBIsieT cOO0N KOHIEHTPAIHUIO C,

t0 AV/V = Ac. CiieioBaTeibHO, Av

VAL

CKOpOcmb ZOMOZGHHOZZ peaxkyuu Onpedeﬂﬂemc}l U3BMEHEHUeM KOHYermpayuu OOHOZO us Gcmynug-
WX 6 PeaKyuio Ul 0OPA3VIOWUXCA 6 Pe3ylbmame PeaKyuil 6eujecms 6 eOUHUYY 6PeMeHlI.

CKOpOCWZb ZemepoeeHHOﬁ peakuuu Onpedeﬂﬂen/mﬂ YUCTIOM MOﬂed eeuecme, gcmynugmux GpeaK-
YUIo UnU 06PA3VIOWUXCS 6 Pe3YIbmame peaxyuil 6 eOUHULY 6DeMeHl Ha eOUHUYe NOBEPXHOCTIL.

CKOpOCTh XMMHUYECKOH PEaKIUK 3aBUCUT OT MHOTMX (pakTopoB. OCHOBHBIMH M3 HHX SIBJISFOTCS:
NPUPOJIa U KOHIICHTPALIUS PEarupyroNiX BEIIECTB, MaBlieHHE (B PEAKIUIX C y4aCTUEM Ta30B), TEMIIepa-
Typa, JelCTBME KaTaau3aTopoB U MOBEPXHOCTh PEAMPYIOIIMX BELIECTB B CIydae TeTePOreHHBIX Peak-
1.

7)
Uromor

IIpupoaa pearupyrommx BelecTs

BemecTBa ¢ MOHHBIMU U TOJSIPHBIMU KOBAJIEHTHBIMU CBA3SIMH B BOJIHBIX PAacTBOPax B3aWMOJEH-
CTBYIOT ¢ OOJIBIIION CKOPOCTBIO. DTO OOBSCHSAETCS TEM, YTO TaKHe BEIeCTBa B pacTBOpax 0Opa3yroT MoO-
HbI, KOTOpBIE JIETKO B3aUMOEHCTBYIOT ApYyT ¢ Apyrom. Hampumep:

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

BemiectBa ¢ HEMONSIPHBIMU U MAJIONOJISIPHBIMU KOBAJICHTHBIMU CBSI3SIMU B3aUMOJCHCTBYIOT C pa3-
JIMYHOM CKOPOCTBIO. DTO 3aBUCUT OT UX XMMHUYECKON aKTUBHOCTU. Hampumep, peaknust B3auMOoI€UCTBUS
Bogopoaa (Hz) ¢ dropom (F2) uner odeHnp ObICTPO (CO B3PHIBOM) MPH KOMHATHOM TeMIEpaType, a peak-
1IUs B3auMoieicTBUs Bogopoaa Ha ¢ 6pomom Bro naet meayieHHO qake mpy HarpeBaHUU:

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

Binsinne moBepXHOCTH CONMPUKOCHOBEHHS pearupyoluX BellecTB

Bce peakuuu nensTcs Ha 2oMo2eHHble U 2emepoZeHHble.

Peakunu, B KOTOPBIX BCE BELIECTBA OOPA3yIOT OJHOPOJIHYIO CUCTEMY, HA3bIBAIOTCS 20MO2EHHbIMU,
HEOJAHOPOAHYIO - 2eMepO2eHHbIMU.

BinsiHMe KOHUEHTPALMHM pearupyoIMX BelecTB

3aBHCHUMOCTb CKOPOCTH pEaKLUU OT KOHLEHTPALMU PEArupyroIINX BEUIECTB BBIPAKAaETCsl 3aKOHOM
nevictBus macc (K. I'ynpnGepr, I1. Baare, 1867 1.):
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Ckopocmb xumuyeckol peakyuu npsamo nponopyUOHAIbHA NPOU3BEOEeHUI0 KOHYEHMpayull peazu-
PYIOWuUx eeujecmes 8 cmeneHsx, pasHvlx Koagguyuenmam neped Qopmyiamu eeuwjecmes 6 ypasHeHuu pe-
akyuu.

Hns peakunu aA + bB = cC + dD kuHeTH4YecKOe YPaBHeHUE PeaKIUH COTJIACHO 3aKOHY JIeii-
CTBUSI Macc UMeeT BUJI:

v =k[A]*-[B]’,

IJe 0- CKOPOCTh XUMHUYECKOW peakiuu, [A] —KoHIEeHTpauus BeuectBa A, [B] - KOHUEHTpalus

BeliecTBa B, k — KoHCTaHTa CKOPOCTH peakuuu, a U b — K03(h(HUIMEHTH B ypaBHEHUN PEAKLIUH.
Ecmu [A] = [B]= 1 Monb/1, TO CKOPOCTh XUMUYECKOH peakiuu (v) paBHa koHcTaHTe (). KoH-

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

Hampumep, HanuiieM KHHETUYECKOE YPAaBHEHUE JIsl PEaKIIMM CUHTE3a aMMHUaKa

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

Biausinue remneparypbl

[Tpy MOBBIIIIEHNU TEMIIEPATypPbl CKOPOCTh XUMUYECKOH peakiuii 00BIYHO BO3pacTaeT. ITo 00bsc-
HseTCS Teopuel akTuBauuu. He Bce CTONKHOBEHHS MEXIY MOJIEKYJIaMHU MPUBOJAAT K MX B3aUMO/ICH-
cTBUIO. /{151 3TOr0 MOJeKyJbl JOJKHBI 00J1aaTh JOCTATOYHOW 3Hepruei. Takue MoJeKysbl Ha3bIBalOT
aKTUBHBIMH. DHEPrusi, HeoO0XoIuMas AJis aKTUBUPOBAHUS MOJIEKYJI, Ha3bIBAETCSl DHEPIHEH aKTUBAIINH

g e
| Monerysbl |

C TNOBBIIIEHUEM TEMIEPATYPhl YBEIMUMBACTCS YUCIIO aKTUBHBIX MOJIEKYJI, IOATOMY YBEINYUBA-
€TCSl CKOPOCTh PEAKIINH.

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT TEeMIIepaTyphbl OmpenesseTrcs mpaBuioM BaHT-
Todoa:

IIpu nosviwenuu memnepamypol Ha 10°C ckopocms 601bUWUNCMBA XUMUYECKUX PeaKyUll yeenu-
yugaemcs 6 2-4 pasza.

DTO MPaBUIIO0 MATEMATUUYECKH BBIPAYXKAETCS CISAYIONIEeH PopMyIIoi:

t8—1t7
10°

'} — —~ .

blg Ui? ’V

rzae y (raMMa) - TemrnepaTrypHblidi K03 puUIueHT, KOTOpBIN MOKa3bIBAET, BO CKOJIBKO pa3 yBEIUYHU-
BAETCs CKOPOCTh PEAKLIUU IPY MOBBIIICHUH TeMIIepaTypsl Ha .10°.

Biausinue karajausaropa

Kamanusz — sienenue ysenuuenus ckopocmu XumMudecKux peakyuii 3a cuem npucymcmeus onpeoe-
JIEHHBIX 6ewecms (Kamaauzamopos).

Kamanuzamopuvl — eewecmea, usmeHnaowue cKOpocmvb peaxyuu, HO camu K KOHYY npoyecca
ocmarnwuecs HeusMeHHbIMU o COCMagy u macce. Y CKOpEHUE IPoLEeCcca — KaTaJlu3.

CxeMy Karanau3a MOXHO IPEICTaBUTh B TAKOM BH/IE:

A+ K -AK
+
AK+B -AB+K
3necb A u B — pearupy- — — romue BemectBa, K — katanuzarop, AK — npomexy-
K
TOYHOE coeguHeHue, AB — po- A+B —+AB JYKT peaKkLyu.
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3ameieHne npoiecca — ureubuposanue. CyniecTByeT Ba BUIa KaTajlu3a — TOMOTE€HHBIN U reTe-
poreHHbld. [Ipy roMOreHHOM KaTajau3e peareHThl, IPOAYKThl PEaKLUU U KaTalu3aTop COCTaBIIAIOT OJHY
¢azy (razoByro WIH KHAKYI0), TOBEPXHOCTh paszzena oTcyrcTByeT. OcoOblii ciiydail TOMOT€HHOTO KaTa-
J3a — aBTOKatainu3 (yCKOpEeHHE Mpolecca OJJHUM U3 MPOAYKTOB peakiuu). Hampumep, B kucioit cpezae
CKOPOCTh pEaKkluu MepMaHTraHaTa Kalius ¢ CyIb(UTOM Kajus 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. Bruanue pazmepos noeepxuocmu euiecmea Ha CKOPOCHb XUMUYECKOU PeaKyuu
1. B ogny npoOupKy momMecTute U3BECTHSK B BUJE MOPOIIKA, B APYTYIO - U3BECTHIK B BUJE KPH-
cTajuia.
2. B obe mpoOupku 106aBbTe 10 1MJI. CONTHON KUCIOTHL. YTO Tpoucxoaut?
11. Bruanue memnepamypsl Ha CKOPOCMb XUMUYECKOU PeaKyuu
1. B nepByto npobupky nomectute okcua menu (I1) u mobaBere 1Mil. cepHOM KUCIOTHI.
2. Bo BTOpyro mpobupky nomectute okcua meau (1) mob6aBpTe 1Mil. cepHON KHUCIOTHI U HArpew-
te. Yro npoucxoaut?
1I1. Bhuanue konuyenmpayuu ucxo0H020 6euyecmea Ha CKOPOCMb XUMUYECKOU PeaKyuu
1. B nBe mpoOupku nmomecTure mo 2 rpaHysibl IIUHKA.
2. B ogny nmpobupky mo6aBbTe 1 MII. pa30aBICHHON CEPHOUN KHCIIOTHI, B APYTYIO — KOHIICHTPUPO-
BAHHOU CEPHOM KUCIOTHI. YTO MpOUCX0auT?
1V. Bauanue kamanuzamopa Ha cKOPOCHIb XUMUYECKOU PeaKyuu
1. Kannure kanenpKy nepokcuia BOAOPOa Ha CHIPOM M BapeHbIil kapTodens u HabmonanTe pas-
HUIly B CKOpPOCTH MpoTeKaHus mpouecca. Yro mpoucxoaut? B kakoil mpoOupke peakius MpoTeKaer
obicTpee, mouemy?
6. Conep:kanue oTuera
. Tema
. Hemnpb
. Onucanue xoaa paboThI
. BeimonHenue skcrnepuMenTa
. Odopmnenue paboThI
. OTBeTHI Ha KOHTPOJILHBIE BOIIPOCHI
. BeIBOJIBIL.
7. KOHTpOJIbHBIE BOIIPOCHI
1. Kakwue BemecTBa Ha3bIBalOTCS KaTaau3aTropamu?
2. [loueMy KocCTep pa3KUTraroT C MOMOIIBI0 6yMaru U HeOOJBIINX IIETOYeK?
3. Ilouemy NpoAYKTHI XPaHAT B XOJOAUIbHUKE?
Ogopmnenue pabomol
Ne ombITa Xox paboTsl HaoOmonenus BriBoab!

N QNN R W
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IpakTnyeckas padbora Ne7
Tema: CocTaBiieHne ypaBHeHuil Peakuuii HOHHOro o0MeHa
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:
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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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JlabGoparopHasi padora Ne§
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 KPUCTANTMYECKON 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.

B3aunmopneiicTBHe 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 no6aBieHUs] HATPUS B MPOOUPKY € BOAOH B KOTOPOMl mpucyrctBoBai (/¢ okpacTka
CTaHOBUTCSI MAJIMHOBOM?
3. MO’KHO JI1 IOJIy4YUTh BOJOPOJ B3aMMOJEHCTBUEM CBHHIIA C PACTBOPOM CEpHOM KucioTel? [louemy?
4. IloueMy npu B3aUMOJICHCTBUU Pa30aBIIEHHbIE KUCIOTHI C METaJlJIaMH JI0JKHA 00pa30oBaThCsl 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'eneTnyeckas CBA3b MeKAY KJIACCAMH HEOPraHUYECKHUX COeIMHEeHU
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?

Hcxooa uz xapakmepucmuku Mowuie2o cpeocmaa, onpeoenume MOodCHo JIu €20 RPUMEHANb 8 nuuje-
601l NPOMbBIUUIEHHOCIU.

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
IHAKET 9K3AMEHATOPA
ITosicHuTeIbHAA 3aMHCKa

[Ipeamer «Xumus» u3ydaercs cryneHtamu npodeccun 19.01.18. AnmapaTdmuk-oneparop mpous-
BOJICTBA IPOAYKTOB IHUTAHUS U3 PACTUTENIBHOIO Chipbsi B TeueHue I - II cemecTpoB B COOTBETCTBUU C
®I'OC, Paboueii mporpammoit, yreepxaeHHoM 11K «EcTecTBeHHO —HAyYHOTO ITUKIIaY.

[TpomesxyTouHoii GPOpMOil aTTecTanuy Mo AUCHUILINHE SBJISETCS YK3aMEH, KOTOPBIA UMEET CBOCH
yenvio MPOBEPKY MPEAMETHBIX U METANpPeIMETHBIX KOMIIETEHIMI 00yJaromuxcs Mo ONepUPOBAHUIO OC-
HOBHBIMU INOHATHSMH, 3aKOHAMH U TEOPUSAMHU XMMHUHU, BAXHEHIIMMHU BELIECTBAMH, XUMUUYECKUMHU PEAK-
LUSMH, pacyeTaMU M0 XUMUYECKUM (OopMyJIaM U YpPaBHEHUSIM.

Dk3aMeH npoBoAuTcs B (hopme TecTupoBanus. PazpaboTaHo yeTblpe BapHaHTa, KaXKAblil BapUaHT
COCTOMT U3 MATU YacTed. OnpenensitouM IprU3HaKoM Kax 10l yacTu paboThl sABIseTcs (popma 3anaHuil,
KOTOpBIE Pa3INyaroTCs M0 COAECPKAHUIO U CIIOKHOCTH.

Crpykrypa Tecra.

Ha BrinonHeHne 3x3aMeHaIMOHHON paboThl gaercs 2,5 vaca (150 munyT).

Yacte A comepxut 16 TecTOBBIX 3aJaHUI 3aKpbITOi popMbl. Ha BeIoMHEHNE 3TOM YacTu paboThI
otBoauTCS 40 MUH.

Yacte B conepxut 4 3ananus otkpbiToi popmbl. Ha BeimonHenue 3Toil yactu paboThl OTBOIUTCS
15 muH.

Yacte C comepxut 7 3aJaHuii Ha COOTBETCTBHE, KOTOpPbIE TPEOYIOT BHUMATEIBHOCTH, YMEHUS
aHAJIM3UPOBATh, CPAaBHUBATH. Ha BhITIOJIHEHHE 3TOM YacTH pabOThl OTBOAUTCA 45 MUH.

Yacte D copepxut 2 3a1aHus Ha YCTAaHOBIIEHUE MOCIEA0BATEIHHOCTH, KOTOPbIE TPEOYIOT BHUMA-
TenabHOCTU. Ha BblnosiHeHue 3Toi yacTu padoThl oTBoAUTCS 20 MUH.

Yacts E conepxur 2 3anaun. Ha Beinonnenue oroaurcs 30 MuH.

CucremMa ouleHMBaHUSA IK3aMEHANMOHHOMH PadoThI

YacTtp A. 3a mpaBWIBHBINA OTBET Ha KaXK0e€ 3a1anue yactu A crasurces | 6amn (16 6amos).

Yacts B. 3a kaxxap1ii paBUIIbHBIN OTBET Ha 3a/1aHue YacTu B ctaButcs 1 6ann (4 6amna).

Yactp C. 3a xaxaoe mpaBuibHOE cOOTBETCTBUE cTaBUTCs 1 Oamn (3amanmst Nel, No2, No4, No5 —
o 2 6amma, Ne3, No7 — o 1 Gammy, Ne6 — 3 6amna) (13 Gamnos).

Yactp D. 3a ycTaHoBiIeHHE MPaBUIBLHON TOCIe0BaTeIbHOCTH 3aaHuil yactu C craBUTCS 1O 3
Oamna (6 6amoB).

Yactsp E. Pemenue kaxaoii 3agaun orenruBaercs B 5 6amios (10 6aoB).

MakcumanbHOe KoruecTBO 0amioB — 49 (3a yacte A — 16, yacte B — 4, wacte C — 13, wacte D —
6, gactp E — 10).

IIkana nepeBoaa B NATHOAVIBHYI0 CHCTEMY OLCHKH:

0 — 25 6amna — «2» (0 — 52%)

26 — 37 6amna — «3» (53 — 74%)

38 — 41 6amna — «4» (75 — 84%)

42 — 49 6amna — «5» (85 — 100%)
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DK3aMeHAIIHOHHBIN 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) kuciaopojia, 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 TUPOKCUIHLHOM.
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
5. Ankansl a) CnH2n; 0) CnH2n+2; B) CnH2n-6; r)CnH2n-2;
6. KapOoHOBbIE KHCIIOTHI 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:

1) NO2 u H20; 2) 2NO2 u 2H20; 3) NO u H20;

YACTbD E. Pewenue 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%.

OTBeTEI

IK3aMEHAIMOHHBIA TECT

YACTD A. 3adanua 3aKkpbimoit hopmol

1 2

2 1

3 3

4 4

5 2

6 3

7 1

8 1

9 2

10 3

11 4

12 1

13 3

14 3

15 4

16 (3.5, (4,6)

YACTb B. 3adanus omkpwimoii hopmwl
1 OKcuabl

2 Kucmotsr

3 Kap6oHOBEIE KHCITOTHI

4 ITosnumepst

YACTHb C. 3adanusn na ycmanosjienue cOOmeemcmaeus
1 10, 2r

2 16, 2B

3 Ir

4 Ir, 2B

5 16, 23

6 10, 2a, 3r

7 18

YACTb D. 3a0anus na ycmanosieHue nocied08ameibHoCmu
1 2,3,4,5

2 2

YACTb D. 3a0anus na ycmanosienue nocie006ame1bHocmu
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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