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1 OODEHOYHBIE MATEPHUAJIBI, HEOBXOJWUMBIE JJISI OOEHKHN
3HAHU, YMEHVUHN Y1 HABBIKOB JIEATE/IBHOCTH B ITPOITECCE

OCBOEHUHSA JNCIUIT/IMHBI

Tabmuia 2 — @opmupyemMble KOMIIeTeHIUU

Kopn v HauMeHOBaHMe
KOMIeTeHLIUU

Kop v HauMeHOBaHMe
VH/MKaTOopa J0CTW)KEeHHsI
KOMITeTeHI U
(4acTy KOMMeTeHI 1K)

OnieHOYHBIE
Marepuasbl U
CpefcTBa

OIIK-1 CniocobeH peliiaTh
TUTIOBbIE 33/]auu
ripodeccoHa/IbHOU
JlesiTe/IbHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
eCTeCTBeHHbIX HayK C
TpuMeHeHleM
HMH(OPMaLIMOHHO
KOMMYHUKAI[MOHHBIX
TeXHOIOT UM

Pa3pen 1. O011as ¥ HeopraHuyeckasi XUMHs

3Hamb:

- OCHOBHBIE TIOHATHS U 3aKOHBI XUMHH;

- 3aKOHOMEPHOCTH TIPOTeKaHUsI XUMAYeCKUX
TIPOLIeCCOB;

- 0C06eHHOCTH XUMHUUeCKOU CBSI3U B
Pa3/IMUHBIX XUMUUYECKUX COeTUHEHMUSIX;

- CBOMCTBA Ba)KHEUIIMX K/1aCCOB
HeopraHUuecKrx, OpraHuueCcKux CoeJUHeHUN
BO B3aMIMOCBSI3U C UX CTPOEHHEM U
byHKLMSIMY;

- CBOMCTBA Pa3/IMUHBIX JUCTIEPCHBIX CUCTEM U
pacTBOpPOB OMOIIOIMMEPOB, METO/bI aHAIM3a
COCTaBa ¥ XUMHUUECKHUX CBOMCTB BeIIlEeCTB,;

- TIpaBUJIa TeXHUKW 0e30TacCHOCTU U MpaBuIa
paboTHI ¢ 7abopaToOpHBIM 000PYZIOBaHUEM U
Cpe/CcTBaMU U3MepeHMUi;

- TEXHUUYECKIe BO3MOKHOCTHA COBPEMEHHOT0
sabopaTtopHoro 060pyA0BaHus;

- OCHOBHBIE eCTeCTBeHHbIe, OHoIornyeckre u
ripodeccroHasbHbIe TIOHSTUS U METO/IbI TTPU
perieHun o61enpodeccoHaMbHBIX 3aay,
COBpeMeHHbIe TeXHOJIOTUU C UCTI0/Ib30BaHUEeM
NIPUOOPHO-MHCTPYMEHTATbHOU 0a3bI

YMerts:

- TI0JTb30BaThCS XUMUYeCKMMU PeaKTHBaMH,
J1ab0paTOPHLIM 000PYy/I0BaHUEM U
Cpe/iCTBaMH U3MepeHHs TIPU TTPOBEe/IEHUH
nabopaTOPHBIX UCC/IeIOBaHUM;
-CTaTUCTUYeCKH 00pabaThIBaTh U
WHTepIPeTUPOBATh UX Pe3y/IbTaThl:

- CTI0J/Tb30BaTh OCHOBHBIE €CTeCTBEHHbIE,
6uosiornyeckue U rpodeccroHaibHbIe
TIOHATHUSI ¥ METO/IbI TIPH PeIleHUH
o61ernpodeccoHaNbHBIX 3a/jau

Bnanets:

- HaBbIKaMH 000CHOBAHUSI U peasiv3aliiu B
ripoecCrOHa/BLHOM /lesATeTbHOCTH
COBpPEeMEeHHBIX TeXHOJIOTHH C
WCTI0/Tb30BaHHEM TTPUOOPHO-
WHCTpYMeHTa/IbHOM 6a3bl;

na3
CobecenioBaHue
3aiura JIP
TectupoBanue




- HaBBIKaM# PabOTHI CO
CIierasM3upoBaHHbBIM 000py10BaHNEM U
CpefCTBaMU U3MepeHHUs ITPY TIPOBeeHUH
71abopaTOpPHBIX UCC/IeJOBAHHUH.

Pazpen 2. Oprannyeckasi XuMus

3HaThb:

- OCHOBHBIE TIOHATHS U 3aKOHBI XUMHH;

- 3aKOHOMEPHOCTH MPOTEKAHUST XUMUYECKUX
TIPOIIECCOB;

- 0COOEHHOCTH XUMUYECKOU CBSI3U B
Pa3/IMUHBIX XUMUUYECKUX COeTUHEHMUSIX;

- CBOMCTBa BayKHEMUIIINX K/aCCOB
HEOpPraHWYeCKHX, OPraHUUeCKUX COeTUHeHUN
BO B3aUMOCBSI3U C UX CTPOEHUEM U
byHKIUsAMY;

- CBOMCTBA Pa3/IMUHbIX JUCTIEPCHBIX CUCTEM U
pPacTBOPOB OMOIIOTUMEDPOB, METOZBI AHAM3a
COCTaBa U XUMHUUECKUX CBOMCTB BEII[ECTB,;

- TIpaBUJIa TEXHUKU 0e30T1aCHOCTU U MpaBU/Ia
paboThl ¢ 1abopaTopHBEIM 060pyZOBaHUEM U
CpefCTBaMM U3MepeHNH;

- TEXHHUUECKHEe BO3MO)KHOCTU COBPEMEHHOTO
nabopaTOpPHOTO 000PYZOBaHUS;

- OCHOBHbBIE eCTeCTBEHHbIe, OMOIOTHYeCKue U
nipodheCCUOHATbHBIE TIOHSATHS Y METO/IbI TTPH
pereHuH 001IenpodeccoHaTbHBIX 3a/iau,
COBpPEMEHHbIE TEXHOJIOTHHU C UCII0/Ib30BaHUEM
NIPUOOPHO-UHCTPYMEHTATbHOM 0a3bI

YmMmerts:

- TIO/Ib30BaThCsI XUMHUECKHMH PEaKTUBaAMH,
nabopaTOpHBIM 000py/IOBaHUEM U
CpeiCTBaMH U3MePEeHUs TIPU TIPOBeIeHUH
71ab0paTOPHBIX UCC/IEIOBAHMIA;
-CTaTUCTHYeCKH 00pabaThiBaTh 1
VWHTEPIPEeTUPOBATh UX Pe3y/IbTaThl:

- UCII0JIb30BaTh OCHOBHBIE €CTeCTBEHHbIE,
Ouosiornyeckue U rnpodeccroHalbHbIe
TIOHSITUSI U METO/IbI TIPY PellieHnH
obmienpodeccroHaIBbHBIX 3aau

BiageTs:

- HaBbIKaMU 000CHOBAHUS U pean3aliiu B
nipodeCCOHABHOM JeATeTbHOCTU
COBPEMEHHBIX TeXHOJIOTHH C
WCII0J/Ib30BaHUEM TIPUOOPHO-
WHCTPYMEHTa/TbHOM 6a3br;

- HaBbIKaM# PabOThI CO
CrelMau3upOBaHHBIM 000PY/I0BaHHUEM U
CpeCTBaMH U3MePEHUs TIPU TIPOBe/IeHUH
71a00paTOPHBIX UCC/Ie/IOBAHUH.

na3
CobecenoBaHue
3amura JIP
TectupoBanue




O1jeHOYHbIe MaTepHaJIbl M CPeACTBa /sl NPOBepPKH chopMHUPOBAaHHOCTH
KOMIIeTeHI[M i
Pa3pen 1. «O0mas U HeopraHnueckKasi XMMHSA.»

Tunosble 3ajauu 1o TeMe 1.1: «OcHOBHbIE 3aKOHbBI M IOHATHA»

1. Ilpu B3aumopelcTBUM 3,24 I' TPeXBaJEHTHOIO MeTa/lja C KUCAOTOM Bbifenunochk 4,02 1
BOZIOpO/a (H.y.). BeiurcinTe MonsipHbIe MacChl 5KBUBa/IeHTOB MeTasljla, ero OKCH/ia U aTOMHYH0 Maccy
MeTasa.

2. Ilpu BoccTaHoBneHuu BogopozoM 10,17 T okcuza AByXBaleHTHOTO MeTaslia 00pa30Banoch
2,25 r Bojpl, MOspHasg macca 3kBuBajieHTa KoTopod 9,00 r/mosb. Berumcinre MomsipHblE Macchbl
9KBUBA/IEHTOB MeTasljla, ero TMAPOKCH/ia U aTOMHYIO MacCy MeTasiia.

3. Ha oxwuradue 2,99 r AByXBaJIeHTHOTO MeTasia norpeboranock 1,33 1 kuciopoza (H.y.).
BbruriciuTe MosipHble MacChl 5KBUBaJIEHTOB MeTaJlla, ero okcuja. Kakoi sTo metann?

4. Tlpu BocctaHoB/ieHUH 6,50 T' OKCHZIa TPEXBAJIEHTHOTO MeTaslyia 00pa3oBasiochk 4,45 r MeTasia.
BbruriciuTe MosipHble MacChl 5KBUBaJIEHTOB MeTaJlla, ero okcuja. Kakoi sTo metann?

5. Cynbun mbibsika cogepxuT 39,0% cepsl, MoJisipHasi Macca KBUBajieHTa KoTopoiu 16,0
r/MO/b. BblunciuTe MOJISIpHYIO MacCy SKBHBajieHTa M BajJ€HTHOCTb, MBIIIbSKA, COCTaBbTe (OPMYJTy
3TOrO BellecTsa.

6. ITpu peakuuu Mexzay 0,366 r AByXBa/JieHTHOTO MeTa/ljla U KUCJIOTOW BbIZEWIOCh 336 M
BOZiopoZa (H.y.). Berunciure MossipHble MacChl S5KBUBAJIEHTOB MeTaslla, ero OKCHJA U OlpefiesuTe
KaKoW 3TO MeTasll.

7. BomopoaHoe coeiuHeHre TpexXBaJIeHTHOT'O 3/ieMeHTa cofeput 8,9% Bogopoza. Berunciure
MOJISIpHbIE MacCChbl 3KBHMBaJIEHTOB 3/1eMEeHTa, JaHHOI0 FU/pU/ia U aTOMHYI0 MacCy 3/1eMeHTa.

8. [Ins pactBopenusi 16,86 r mera/uia motpeboBanock 14,7 T CepHON KUCIOTHL. BbruuciuTe
MOJISIpHbIE MacCChl 3KBHMBa/ICHTOB MeTajljla U ero OKCUja.

9. [lByxBaneHTHbId Metamn Maccoud 0,601 r B3ammogeuctByeT ¢ cepou maccou 0,480 r.
BbruniciuTe MomsipHble MacChl 5KBUBaJIeHTOB MeTaslla, Cy/ib(du/ja MeTasaaa U aTOMHYIO0 Maccy MeTasa.

10. B okcupe TpexBaneHTHOro metamwia Maccou 5,10 r cogepxurcs 2,40 r Kucaopopa.
BbluncinTe MosisSipHbIe MacChl 5KBUBA/IeHTOB MeTasljla, ero OKCH/a U aTOMHYI0 MacCy MeTajuia.

11. Tlpu okuciennu 2,81 T AByXBajeHTHOro MeTaina obpa3zoBasmock 3,21 T ero okcuja.
Boruniciute MosisipHyro Maccy metasiia. Kakoi 3to Metann? KakoBa MosisipHasi Macca MeTasia U
MOJISIpHasl Macca 5KBUBaJIeHTa MeTasuia’?

TpeboBaHus K 0¢opM/IeHHIO OTUeTa M0 JIabopaTopHoi pabore.
OryeTa opopmiisieTcs B 1abOpPaTOPHOU TeTpaH.

CopepxaHnue oTuera:

[TopsizkoBbIi HOMep J1abopaTOpHO paboThI, ee Ha3BaHUE.
Lenb paboTHI.
3ajjaHue.
KpaTtkoe TeopeTrueckoe BBeJieHUe K JaHHOU pabore.
HasBanue ormbITOB.
OdopmiieHre pe3yIbTaTOB OMBITOB B COOTBETCTBUH C TIPebsIB/IieMbIMU TPeOOBAHUSMHU.
3aruTa 1abopaTopHOM paboThI OCYIIECTBISETCS Ha 3aHSATHUH, CIeAYIOIIeM 0Cje ee BeIoHeHus. [1pu
3alUTe CTYAEHT [OJ/DKeH TIpeJCTaBUTh OT4yeT T0 JjabopaTopHOit paboTe, cOCTaB/ieHHBIA TIO
TIpe/I/IOKeHHOU BBIIlIe CXeMe, TMOSICHUTh BCe IpPUBEeZIeHHble pacyeTbl M BbIBOJbI, BBINOIHUTH CBOU
BapUaHT 3a/laHusi 10 TeMe JiabopaTopHOM paboThl (pelMTb 3a/jauy WM COCTaBUTh YpaBHEHHs
XUMHYECKUX PeakLyn).
TecToBbIe 3aiaHMA [I/IA TEKYII[ero KOHTPOJIsi 3HAaHUU 110 TeMe: « OCHOBHbIE 3aKOHBI U IOHATHA»
Baxnelmmne Teopuu, COCTaB/IAKOIINE 0CHOBY XUMHUH, 3TO
+ aTOMHO-MOJIeKyJIsIpHasi TeOpHUsl KBAHTOBAsl TeOPUsi CTPOEHUS] aTOMOB U MOJIEKYJI, 3aKOH COXPaHeHUsI
MaccChl ¥ S3HepIrUH, NepUoANUeCKUN 3aK0H;
OKHC/IUTeIbHO- BOCCTaHOBUTE/IbHAs! TEOPUs], TeOPUS HZiea/IbHbIX ra30B, TEOPUSl CTPOEHHUS
KOMITJIEKCHBIX COeJMHEHWUY;

Uk W=



Teopusi KUCJIOT U OCHOBaHUM bpeHcTeza JIoypu, Teopusi BajleHTHBIX cBsi3eit ["aiiTiiepa u JIoHI0Ha;
TeOpUsi XMMUUEeCKUX CBsi3el, TeOpHsI reTeporeHHbIX MPOLIeCCOB, 3/1eKTPOHHAs! TeOpHs;

Menbuameid XMMUYeCKH HeJe/IMMOM YacTHLiel BellleCTBa SIBJ/IsIeTC:
MOJIEeKY/1a;

WOH;

+arowm;

XUMHAYECKUH 3JIEMEeHT;

KonuecTBO BeljecTBa — 3T0:

+TI0pLMs1 BellleCTBa, U3MepeHHasi B MOJISIX;
YHC/I0 CTPYKTYPHBIX YacTHL], paBHoe 6-10%3
Macca Bell|eCTBa;

HaBeCKa Bell[eCTBa;

M30TONBI XMMHYECKOT0 3/IeMeHTa OT/IMYAIOTCS APYT OT Apyra:
+T10 YUCTY HEUTPOHOB;

T10 YKCJTY 3JIEKTPOHOB;

TI0 YKUC/TY TIPOTOHOB;

TI0 TI0JIO’KEHHIO B TTEPUOIUUECKON CUCTEME;

Kakasi cTpoka U3 nepeunc/IeHHbIX BeIl[eCTB BK/IIOUAeT TO/IHKO MPOCThIe BelecTBa?
KHCJIOPO/, BO3/IyX, BOJIOPO/, >Keje30;

docdop, Bogopo, MUPUT, Cepa;

ZlepeBo, TeCOK, MeJT;

+Kene30, cepa, 030H, aiMas;

%k nepeuync/jieHHbIX fIBJIEHHH 0TMEThTe XUMHUYECKHE:
+ropeHue CINYKY;

+CKHUCaHUEe MOJIOKA;

+p>KaB/IeHHE JKee3a;

IMMpaBJ/IeHHEe MeTaJl/la;

Kakoii 3aK0H /jaeT 0CHOBY /I/Ifl COCTaB/IeHHsI XUMUYECKHX peaKiuu?
3aKO0H MOCTOSIHCTBA COCTaBa BellleCTBa;

3aKOH KBUBAJIEHTOB;

+3aKOH coXpaHeHHsI MacChl Bell|eCTBa;

3akoH ABorazpo;

Urto Ha3bIBaeTcsa NOCTOSIHHOU ABOraapo?

1 Mosb BelecTBa, cogepsauii 6,02-10 2>moneky;

+uncsio yactuiy 6,02-10%3, cogeprkaruxcst B 1 MoJib JIF060r0 BEIeCTBa;
1 Mok BelriecTBa, cogepsamumii 6,02-10 23 aroMoB;

cogeprkanue 6,02-10 23 aromoB B 12 1. yriepoza;

KeMm ycTaHOB/IeH 3aKOH IIOCTOAHCTBA COCTaBa BellecrBa?
M. B. JIoOMOHOCOBBIM;

k. JanbToHOM;

+XK. IIpyctom;

A. ABorazpo;



MHorue XxuMH4YeCKHe 3/IeMeHThbI 00pa3yl0T HEeCKO/IBKO MPOCTHIX Bel[eCTB, 00/1aAal0ux
pa3/INuYHBIMHU CBoMicTBaMH. Kak Ha3bIBaKwT 3T0 siB/IeHUe?

MOJIMMOP(U3MOM;

TOMOJIOTHeH;

MHOI'OMEpPHOCTBIO;

+a/ioTponuen;

XuMHYecKHe COeJHHeHHs ePeMEeHHOr0 COCTaBa Ha3bIBAIOT:
CJIOKHBIMH BellleCTBaMu;

IaTbTOHUIAMU;

KOMITJIEKCHBIMU BeILIeCTBaMHU;

+bepro/uaamu;

XuMHuuyecKue CoeAHHEHUS MOCTOAHHOI0 COCTaBa HAa3bIBAIOT:
GepTosTUIaMUu;

BeIlleCTBaMu;

+/1a/IbTOHU/IaMH;

KOPITyCKYJ/TH/IaMHU;

Onpegenurte Maccy () KHC/I0P0/ia, 00beM KOTOPOro (H.y.) coctasJisiet 44,81
6,4;

+64,

22.4;

2,2;

OmnpepenuTe KOJIMYECTBO MOJIb XJI0Pa, 00beM KOTOPOro IpH H.y. octaBJsier 11,2
+0,5;
11,2;
22.4;
10,5;

Macca odpa3na kapOoHaTa Ka/ibijusa paBHa 10 r. Onpejeure Ko/ IM4eCTBO MOJIb ITOH COJTH
100;

+0,1;

0,01;

10;

Kakyo maccy (r) umeer 1,55 -10?2 moJiekyJ1 BojabI
+4,63;

46,3;

0,46;

46;

Kakoe Ko0/1MuecTBO BelecTBa (MoJib) COCTaB/IAI0T 6,02-10%° Moneky.1
10;

+100;

0,1;

1000;

MoisipHas Macca KaKux U3 NPUBe/IeHHbIX HIKe BelleCTB 0/JHHAKOBa
CaCOs u NaBr;
+H3PO4 1 HySOy;



CuS u AuCls;
NaBr u CuS;

Kakue 13 nepeunc/ieHHbIX HHKe ra30B jierye Bo3fyxa
+a30T U aMMHaK;

a3oT U KUCJIOpPO[;

aMMHUak u ¢Top;

KHUC0pOZA U ¢TOp;

Kakoii 00bem 3aHuMar0T npu H.y. 100 MoJ1b 11060r0 rasa
22,4

+22.4 nm3;

22,4 m3;

2,24 m3;

B kKakom 00béMe (J1) aproHa (H.y.) COAEP>KMTCS CTOJIBKO JKe aTOMOB, CK0JIbKO B 11,2 1 Bogoposa
+5,6;
11,2;
22.4;
224;

Kako# 13 MeTasIy1oB MOXKeT MMeTb MOJIAPHYI0 MacCy 3KBHBaJ/IeHTa, paBHYI0 32 r/M0/1b
+Cu;

Fe;

Na;

Ca;

MoJisipHble MacChl 3)KBUBA/IPHTOB KaKUX BelleCTB PaBHbI HX 0THOCHUTE/ILHBIM MOJIeKY/ISPHBIM
Maccam

+HCI 1 HCIOy;

CaCl> u NaHCOg3;

+HCI] u NaHCOs3;

HCIlO4 u CaCly;

KakoB ¢akTop 3xBHBa/ieHTHOCTH 0pTO(dochOopHOI KHC/IOTHI B PeaKI[UH:
H3PO4 + 3KOH = K3P04 + 3H20
1
1/2
+1/3
1/5

Onpepaenure 3HaUEHUS MOJIAPHBIX MAacC YJKBHBa/IeHTOB (r/mMouib) ciegyromux BemectB: NaCl u
NaHSO3

+58,5u 104

104 u 58,5

58,5u 10,4

585mu 1,04

HaiiguTe Maccy BeljecTBa HUTpPaTa aMMOHMA ( T'), KOTOPasi MOXKeT ObITH MO/TyYeHa MpH
B3auMMO/elCTBUH 224 /1 aMMHaKa C a30THOW KUC/IOTOM NMPU HOPMa/IbHBIX YC/IOBUSAX.

8

+800

80



0,8

B peaknjuio ¢ BojjopooM BCTynu/o 7,1 r razoodpa3Horo xopa. PaccunraiiTe KoJIM4eCcTBO
BelecTBa (M0J/1b) MPO/JyKTa pPeaKiiiu.

0,1

0,3

+0,2

0,4

CepHy10 KMC/IOTY NO/Iy4alOT IPU B3aumojencrBun okcuja cepsl (VI) c Bogoi. CKo/IbKO
rPaMMOB OKCH/Ia Cepbl He00X0JUMO B3ATh JAJis noydeHus 196 r H SO4?

1,6

+160

16

0,16

130 r yMHKa mpopearupoBasio ¢ KUcjaopoAaoM. CKOIbKO rpaMMOB OKCH/ia IIMHKA 00pa30Basioch?
1,62
+162
16,2
1620

Kakoii 06bem (/1) guokcuja cepsl (H. y.) odpazyercsa npu oxuranuu 20 1 HoS? Peakius
MPOTEeKaeT B COOTBETCTBHHU C ypaBHeHHEM

2H; S + 30; = 2S0; + 2H>O0.

0,02

2

0,2

+20

Kakas macca BojibI () MOXKeT OBITh MoJ/TyuyeHa NMPHU B3aUMO/IeHCTBUH C KHCIOPOA0OM 224 .1
BOjoOpoaa?

0,18

18

1,8

+180

HaiiguTe Maccy rufjpoKcuja Kaabnus (T), KOTOPbIi ObLT IO/Ty4YeH NP B3aUMO/IeHCTBUH C BO/JOH
658,8 r HeraiieHo¥ U3BecTH, cojepxauiei 85 % CaO.

74

800

+740

1000

Bonpocs! gisa codbecegoBanusa «CTpoeHre aToMa U XUMHUYECKasi CBA3b»
1. CoBpeMeHHbIe Npe/iCTaB/IeHHs O CTPOeHHUU aTOMOB. M30Tonbl. CTpoeHwue.
3/IEKTPOHHBIX 000/10UeK aTOMOB. D/IeKTPOHHasi KOHPUTrypaiys aToMa.
2. 3aKOHOMEPHOCTH U3MEHEHUS] XUMUUeCKUX CBOWCTB 3JIEMEHTOB U UX COeJUHEHUH B 3aBUCUMOCTHU OT
nosiokeHus1 B [leproanueckoi ccTeMe 3/1eMeHTOB.
3. XuMuuecKkasi CBsi3b: KOBajieHTHasi (TIO/IIpHAasi W HeroJisipHasi), UOHHasl, MeTayinueckasi. CriocoObl
00Opa30oBaHMs KOBaJIEHTHOM CBSI3U. DJIEKTPOOTPULIATEeTHHOCTb.
4. Tunbl rHOpUAN3AIIUN aTOMHBIX opOuTaseit. ['eoMeTpusi MOJIEKYI.



5. CreneHb OKUC/IEHUS U BaJIEHTHOCTb XUMHUYECKHX 371eMeHTOB.
6. BomopoaHas CBfI3b.
7. MexxMoseKy/isipHble B3auMOJ,eliCTBUSI.

Tunosble ynpaxHeHus: «CTpoeHHe aTOMa U XMMHYeCKasi CBA3b»
1. Hanummre 3/1eKTpOHHBIE ()OPMY/IbI aTOMOB 3/1eMEHTOB C IOPSAKOBBIMM HOMepamu 16 u 29,
YUWTBIBas, YTO y TOC/TeJHero Ha 4YeTBepTOM 3HepreTUYeCKOM ypOBHe OJMH 371eKTpoH. K kakomy
3/IeKTPOHHOMY CeMelCTBY OTHOCUTCSI KaXK/bIid U3 3THUX 371eMeHTOB?
2. HanmmmwTe 3/1eKTpOHHBIE (POPMYJIBI ¥ YK&XKUTE YMCI0 CBOOOAHBIX d-opOuTaseit 711 aTOMOB CKaH/IWs
Y LIUPKOHUSI.
3. Hanummre 5/1eKTpoHHbIE (hOPMYJIbl aTOMOB M MOHOB aTFOMUHUS U KaJlbLUsl.
4. Hanumure >5/1eKTPOHHBIE (DOPMYJ/IBI aTOMOB 3/7IeMEHTOB C MOPSIAKOBBIMM HOMepamu 35 U 42,
YUUTBIBAs, UTO y MOC/eJHero Ha MSITOM SHepreTUueCckKOM YPOBHe OZIMH 3JIeKTPOH.
5. HanuiuTe 3/1eKTpOHHBIE (POPMYJIBI aTOMOB MapraHiia 4 cejieHa. K Kakomy 3/1eKTPOHHOMY CeMeCTBY
OTHOCHUTCS K&XK/IbI U3 3THX 3/IEMEHTOB?
6. Hanuiuue 3/1eKTpOHHBIE (POPMYJIbI U YK&KUTE UMC/IO0 CBOOOAHBIX d-opOuTaseii A1 aTOMOB THTaHa
¥ HIOOwMS.
7. Hanmmure 3/1eKTPOHHBIE (DOPMyJIBI aTOMOB KpeMHHUsI M JkKeje3a. PacrmpefieuTe BajeHTHblE
3/IEKTPOHBI TI0 OPOUTAISIM /IS STUX aTOMOB B HEBO30y KI€HHOM COCTOSIHUM.
8. YKakuTe Bce 3HaueHHs IJIaBHOTO, OPOMTAIbHOTO U MarHUTHOTO KBAHTOBBIX UMCe |71l 37IeKTPOHOB
aTOMOB OepuIIUs M KUCIOPO/a.
9. YKaxkuTe BCe 3HaUeHUs IVIaBHOTO U OPOMTa/bHOIO KBAHTOBBIX UMCes Il BHEIIHHX 3/IEKTPOHOB B
aToMax 3/1IeMeHTOB C MOPALKOBbIMUA HOMepamu 27 u 32.
10. HanmiuuTe 3/1eKTpOHHBIE (POPMYJIbI aTOMOB MarHus 1 xjiopa. Pacrnipe/ieute BajleHTHbIE 371eKTPOHBI
10 opOUTAsISIM aTOMOB XJI0pa B BLICIIIEM SHEPreTHYeCKOM COCTOSIHHH.
11. Hanvimwmre 3/1eKTPOHHBIE ()OPMYJIBI M YK&KUTe YUC/I0 BalleHTHBIX 3/IeEKTPOHOB /I/11 aTOMOB HUKeJIs
u Opoma.

TecToBbIe 3aiaHUA /I TeKyLIero KOHTPoJisi 3Hauui «CTpoeHue aromMa 1
XHUMHYECKasi CBAI3b»
Uro siB/IsieTCA 0CHOBAHUEM /I/Ii COBPeMeHHON KBa/IM(hMKAIUi XUMHYECKHUX 3/IeMEeHTOB?
BaJIEHTHOCTh
CTpPOeHHe aToMa
aTOMHasi Macca
+4MC/I0 TIPOTOHOB B si/Ipe aToMa

Yro onpejenseT (pU3NUeCKHI CMBIC/I NOPAAKOBOr0 HOMepa XMMHYeCcKOro 3j1eMeHTa?
TI0/I0KeHHe 3/leMeHTa B [IepUOANUecKor CUcTeMe

+YKCJI0 ITPOTOHOB B s/ipe aToma

YKC/I0 S3HEPreTUUeCKUX ypOBHeH

YMCJIO HEUTPOHOB B aTOMe

Yto onpepensier pusnuecKuid CMBIC/I HOMepa MepHoja B MePHOANYECKON cucTeme?
CXo/iHbIe (PM3UKO-XUMHUUECKHe CBOMCTBA 3/1eMEHTOB JIaHHOTO TIepro/ia

MeTa/l/TiyeCcKre CBOMCTBA C/ieBa HAIllpaBo 0CIa0eBaoT

+41CI0 3/IeKTPOHHBIX YPOBHEH B aTOMax paBHO HOMepY Mepuo/a

CBOMCTBA 3/1IeMEHTOB ITePUOJUUECKH TTOBTOPSIFOTCS

Yem 00yC/10B/IeHBI MeTA/VIMYeCKHE CBOMCTBA XUMHUECKHX 3/IEMEHTOB C TOUKH 3PeHUs] XUMHH?
+CIoCOOHOCTBIO aTOMa OT/JJABaTh 37IEKTPOHBI

CIOCOOHOCTBIO pearupoBaTh C HEMeTa/laMU

BEJIMUMHOMN 3/IeKTPOOTPHULIATETEHOCTH

CTPOEHHEM KPHUCTA/JTMUECKOM peleTKu



Kakue cBoHCTBa yCH/IMBAKOTCA Y XMMHUYECKHX 3/IEMEHTOB IJIaBHBIX NO/IPYNII C yBe/IMUeHNEeM
aTOMHOTr0 HoMepa?

+MeTa/IsTMYecKre CBONCTBA

HeMeTa/JIM4ecKre CBOMCTBA

XUMHWYeCKast aKTUBHOCTD

pPacTBOPUMOCTH B BO/jie

Kakwue CBOHCTBA yCH/IMBAIOTCA Y XHMHUECKHX 3/IEMEHTOB B Mpe/ie/iax Mepuo/a cieBa Harmpaso?
MeTa/l/TNUeCKui 0/1ecKk

3JIEKTPOITPOBOHOCTh

+O0KUC/IUTe/IbHBIe CBOMCTBA

OTHOCHUTE/IbHAsA IIJI0THOCTh

Kakue xumMu4yecKkue 371eMeHThI Paciio/I0)KeHbI B MOPsAKEe BO3PACTaHUsA UX aTOMHBIX PafiiyCoOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rnaBHbBIX NOATPYyNIax NepHOAUYECKOH CHCTeMbI BOCCTAaHOBUTE/IbHAs CIIOCOOHOCTH aTOMOB
XMMHMYECKHUX 3/IeMeHTOB pacTeT C:

yBeJIMueHreM YKc/ia HeUTPOHOB B sifipe

yMeHbIlIeHHeM painyca aTOMOB

yBeJIMueHreM YKCIa 3/1IeKTPOHOB Ha BHEIlIHEM HepreTH4ecKoM YPOBHe

+yBe/IMueHNeM paJjyca aToMOB

Yuci1o 3/1eKTpoHOB B HoHe Fe?" cocraBisier:
23

+24

26

56

Yemy paBHO 410 cBOOOAHBIX 3d opOuTasei B aToMe MHKA?
5

+0

1

2

B no604YHBIX NOArpyNmax NepruogNIecKoil CHCTeMbI BOCCTAHOBHTE/IHLHAA CIIOCOOHOCTH aTOMOB
XMMHMYEeCKHX 3/1eMeHTOB pacTeT C :

+yBe/JIMueHreM paZiiyca aTOMOB

yMeHbllIeHHeM painyca aTOMOB

yBeJIMUeHHeM UKrCiia 37IeKTPOHOB Ha BHEIIIHEM SHepPreTUYeCcKOM ypPOBHe

yBeJIM4yeHueM 3apsija sjpa

YeMy paBHO MaccoBOe YK C/I0 aToMa?
YKMCITy IPOTOHOB B aTOMe

YKCJTY 3/IeKTPOHOB B aTOMe

YMC/Ty HEUTPOHOB B aTOMe

+4HC/Ty HYK/IOHOB B aTOMe



YeMy paBHO YK (/10 HEUTPOHOB B aTome 15 P?
31

16

+15

46

Kakoe KBaHTOBOE YK C/I0 XapaKTepu3yeT HalpaB/eHHe 3/IeKTPOHHOI'0 00/1aKa B MPOCTPaHCTBe?
n

1

+ml

ms

Kakue 3HaueHus MNPpUHHUMdET MAarHUTHOE€ KBAHTOBOE YHC/I0 AJ/IA opﬁm‘aneifl d-HOﬂypOBHH?
0,1,2

+2,-1,0, +1, +2

-1,0, +1

1,2,3

Yemy paBHO uK (/10 opOuTasieil Ha f-mogypoBHe?
1

3

5

+7

ATOMBI, KAKOro 3/1eMeHTa HMeI0T 3/IEKTPOHHYI0 KOH(UIypalMI0 BHEIIHero cjios: 4s4p°?
+35Br

7N

33AS

23V

YeM OT/IMYAKOTCHA aTOMBbI H30TOIMOB OAHOTO 3/IeMeHTa?
YKC/IOM TIPOTOHOB

+4KCIOM HEHTPOHOB

YKCJIOM 3JIEKTPOHOB

3apsiioM siipa

UYeMy paBHO MaccoBoOe YHC/I0 a30Ta 7N, KOTOPbIH CO/iep>XUT 8 HeUTPOHOB?
14

+15

16

17

Kakue 3HaueHHUs1 MPUHUMAaeT OPOUTA/IbHOE KBAHTOBOE YHCJIO /JI/Isi BTOPOT0 YHEPTreTHYeCKOr0
YPOBHSA?

0, 1,2

-2,-1,0,1,2

+0, 1

1

Kak o603HauaeTcsi moAypoBeHb, 1A KoTtoporon =4 ul = 0?
4f
4d
4p



+4s

ATOMBI, KAKOr'0 3/1eMeHTa HMel0T 3/IeKTPOHHYI0 KOH(UIypaI{Io BHEIIHero ¢ios:...3s>3p*?
6C

1451

+16S

24Cr

TpoHHasA (opmysia aroma 1s%2s%2p83s23p3. OnpeesuTe 3/1eMeHT M BO3MOXKHbBIE CTEIIeHH
OKHC/IeHHUS

+3, +5. As

+4, +6. S

++3, +5.P

+3, +6.P

Jlnia aToma 3n1emenTa ¢ hopmyJioii 1 s22s22p®3s23p®4s? onpepgenure aToMHbINH HOMep
12

+ 20

50

19

JIis aToMa C 37IeKTPOHHOM (POPMY/I0ii BHELIHHX 3/IeKTPOHOB yKaxute 4 s23d%4p? uncio
HeClapeHHbIX 3/IeKTPOHOB B 0CHOBHOM COCTOSIHMM aToMa

5

6

+2

4

YKaxuTe 3/1eKTPoHHYI0 (ropmysty aToma ¢Topa.
1s22522p°

1s22s22p?

+1s22s%2p°

1522s22p®3s?

JIns psAj YacTUL| yKAXKUTE, /1A KOTOPBIX 3/IEKTPOHHbIE (JOPMYJIbI 0AMHAKOBBI.
Cl-, F, Br

Li", Na*, K*

+Mg?*, F, Na*

N,O,F

YKaKuTe M0JIHYI0 3/IEKTPOHHYI0 opMyJy aToma 23 V B 0CHOBHOM COCTOSIHHH, pacroJiaras
op0uTa/Iu (3HepreTHYeCcKUe MoypPOBHH) B COOTBETCTBHUHY C yBe/IMYeHHeM 3Hepruu. Onpejeure
Halop yeTbIpex KBAHTOBBIX YHCEJI /I/IsA MOC/IeJHEero 3/IeKTPOHA JAHHOI'0 /IeMeHTa.
1522522p®3s23p63d*4s?; n =4;1 =0; ml = 0; ms = %

+15%25%2p®3s23p®4s?3d3; n = 3;1 =2; ml =0; ms = %

1s225?2p%3s?3p83d#4s?; n=3;1 =2; ml = 1; ms = ¥

1522522p®3s23p%4s23d*; n = 3;1 =2; ml =-1; ms =-%

YKaXuTe N0/JIHYI0 371eKTPOHHYI0 (JOpMyJly aToMa 30Zn B 0CHOBHOM COCTOSIHMM, pacro/iaras
opOuTanu (3HepreTUYecKue MoypoBHH) B COOTBETCTBHH C yBe/IMYeHHeM PaCcCTOSHHUA OT sifipa.
OnpepenuTe HaGop YeThIpeX KBAHTOBBIX YK Ce/I A/Is MOC/IeHEro 3/1eKTPOHa JAHHOr0 3/1leMeHTa
1s22522p®3s23p63d74s; n=3;1 =2; ml =-1; ms =-%



+15%25%2p°®3s?3p®4s23d!% n = 3;1 =2; ml = 2; ms = -1
1522s22pf3s23p3d74s>; n=3;1 =2; ml =2; ms = %
1522s22p®3s23p%4s23d’; n = 3;1 =2; ml = 2; ms = %

YKaxxuTe MO/THYIO 3/IEKTPOHHYIO hopmysy aTroMa 15P B Bo30yx/jeHHOM cocTtostHuM (P*), u moHa
P3+,

+P* 1 s22522p%3s!3p33d!; P3* 1 s22522p®3s23p°.

P* 1 s22s22p®3s'3p33d!; P3* 1 s22522pf3s93pP.

P* 1 s225?2p®3s23p3; P3* 1 s22522p°3s23p?

P* 1 s22522p%3s23p3; P3* 1 s22522pf3s°3p?

YKa)KuTe M0JIHYI0 3/IEKTPOHHYI0 (opMyJly aToMa B 0CHOBHOM COCTOSIHHH, paciojaras
op0uTa/u (3HepreTHyYeCcKue Mo ypoBHH) B COOTBETCTBHH C YBe/IMYEHHEM PAaCCTOAHHUSA OT A/pa,
€C/IM MoC/IejHeMy 3JIEKTPOHY JaHHOI0 3/IeMeHTa COOTBeTCTBYIOT (JIefyIOle KBAaHTOBbIE UKC/Ia:
n=3;1=2; ml =-1; ms = -%. Kakoii 310 3/1eMeHT?

1522s22p®3s23pb3d24s? ; 22Ti;

1s22522pf3s23p83d%4s? ; 29Cu;

+15%25%2p°®3s?3p®4s23d? ; 22Ti;

1s22522p®3s23pb4s23d° ; 29Cu.

YKaKuTe MO/IHYH 3/1eKTPOHHYI0 (hOpPMYJTy aToMa 16S BO BCeX BO3MOXKHBIX BO30YK/€HHbIX
coCTOAHMSAX (S*).

1s22522p%3s23p*; 1522522pf3s23p33d!

1522s22p®3s23p*; 15%25%2p°®3s!3p33d?

+15225%2p%3s23p33d}; 1522s22p®3s!3p33d?

1522s22p®3s'3p33d?; 1s225?2p®3s?3p°®3d24s?

OKuC/IMTe/IeM WM BOCCTAaHOBUTE/IeM MOTYT ObITH aToM oF u uoH F-.
+9F — TobKO oKMc/IuTeNs ;F~ —He OKUC/IUTeNb , He BOCCTAHOBUTE/b

oF — 1 okucauTenb M BOCCTAaHOBUTENb, F~ — TO/ILKO BOCCTAaHOBUTE/Ib

oF — TonMbKO oKucauTesnb ; F-— TOIbKO BOCCTAaHOBUTE b

oF— — To/mbKO okucaurens ; F- — 1 oKuc/iIuTenb 1 BOCCTAHOBUTE b

Pacnonoxxure ciiefyroiue opouraiu ( SJHepreTHyecKue Mo/ jypoBHH) B MOpsiKe BO3pacTaHusi
sHepruu: 3p, 3s, 3d, 4s, 4p. Ucno/ib30BaHHe KaKOro NMpaBuJia MO3BOJIsieT MOATBEPAUTD JJaHHYIO
C/1efi0BaTe/IbHOCTD?

3s<3p<3d<4s<4p; 1- e npaBuio KyieukoBckoro

3s <3 p<4s<3d<4p; 1- e npaBuI0 KneukoBckoro

3s<3p<3d<4s<4p ;1- e u 2-e ripaBuia KieukoBcKoro

+3s <3 p<4s<3d<4p; 1- e u 2-e npaBuia KneukoBckoro

Pacnonoxxure ciiefyroiiue opouranu ( SJHepreTHyecKue Mo ypoBHH) B MOpPsiKe BO3pacTaHusi
Hepruu: 4s, 4p, 4d, 5s, 5p. Ucno/ib30BaHHe KaKoOro MpaBuJ/ia Mo3BoJisieT MOATBEPAUTD JJaHHYIO
10C/1e/J0BaTe/IbHOCTh?

4s< 4p<4d<5s<5p; 1- e npaBuio KieukoBckoro

4s <4 p<5s<4d<5p; 1- e npaBuno KieukoBckoro

45<4p<4d<5s<5p; 1- e u 2-e nmpaBusa KieukoBckoro

+4s <4 p<5s<4d<5p; 1- e u 2-e npaBuia KneukoBckoro

YKaKuTe, B KAKHX U3 NPUBEJeHHBIX HIDKe MOJIEKY/I KPaTHOCTh CBA3H PaBHA ABYM:
+0O»



N>
Clh
+CoH>

YKaxurte, B KAKMX U3 NPUBe/JeHHbIX HI)Ke M0JIeKYyJ/I KPaTHOCTh CBfAA3M PaBHa TpeM
O

+N2

Clz

H>

YKaKuTe MOJIeKYy/1y, B KOTOPO# cTeneHb HOHHOCTH Han00,/1b1Iast
HCI

HBr

HI

+HF

Ykaxure MO0J/1€KYJ/Ibl, B KOTOPBIX XHMHYECKHE CBA3U KOBA/IEHTHO- IOJ/IAPHbIE:
+H.0

+H> SO4

Clz

H>

YKaKuTe MOJ/IeKY/Ibl, B KOTOPbIX HMEeTCA CBA3b, 00pa30BaHHasA M0 A0HOPHO-AKI[ENITOPHOMY
MeXaHU3MY:

O2

N>

Ch

+NH*

YKaKuTe COeJUHEHHs, B KOTOPbIX HMEIOTCA SP>- rHOpU/IHbIe OPOUTA/IH :
+H,O

+NH;

HCI

CoO

Ykaxure coeauHeHud , MOJIEKyJIBI KOTOpBIX HMEeHT JII/IHEi/’IHOE CTPOEHI/IE .
+CO»

H>O

NH;

CCly

YKaKuTe COeJUHEHHs , B KOTOPBIX (hopMa MoJIeKy/l TPUTOHA/IbHAA MUPAMH/A:
CO2

NO>

+NH;3

BF3

YKaKuTe coe[UHEHHS , B KOTOPHIX 0POUTa/IM IeHTPa/ILHOI0 aToMa HaxoJATCA B sp°-
rUOpUU3AIUH :

+CH4

BF;

CO



COo.

Ykaxure BelleCTBd, KOTOpPbIE 06pa3OBaHbl 3a CYeT KOBA/ICHTHOH HeHOJIﬂpHOﬁ CBA3MU:
SO»

+02

P20s

+Cl»

YKa)KuTe Bell[eCTBA , KOTOPbIe 00Pa30BaHbI 3a CYET HOHHOM CBA3U:
+KCl

NO2

P205

+Nal

Ykaxure COeJHUHEHHSA, B KOTOPbIX KOBA/ICHTHAA CBA3b 06pa3OBaHa TOJIBKO IT10 06MEHHOMy
MexaHHu3My':

+H3PO4

NH4Cl

[BF4]-

+ H2S0O3

Kakmue okcuipl 0yAyT HMeTh 00J1ee MO/IAPHYIO CBSI3b: OKCHABI MeTa/I/I0B I rpynmbI riiaBHOM
NO/IrPYIIbI WM OKCUABI MeTasI1oB II rpynnsl riiaBHo#i noArpynnsi? B BbIOpaHHo# nojrpymnme
YKa)KUTe 3JIEMeHT, OKCH/| KOTOPOro HMeeT HauboJiee MOIAPHYH0 CBA3b.

OKCH/Ipl MeTa/u10B | rpynmel ryiaBHOM noArpynnsl, LioO

+OKCHABI MeTasnoB | rpymnmnsl rnaBHou noarpynnsl, FroO

okcupl MeTasuioB 11 rpynnel riaBHoM noarpynmnsl, BeO

okcuAbl Metasios I rpynmel rnasHoM nogrpymnsl, RaO

Ykaxure CoeJUHEHUS, MEXKX/TY MOJ/IEKY/IAMH KOTOPbIX BO3M0O>XKHA BOAOPOAHAA CBA3b:
+NH3
+HF
+H,O
02
BOHPOCBI AJIA COGECE}JOBaHI/m «3aKOHOMepHOCTH MNpoTeKAHUA XUMHUYECKHX peaKul/lifl».

1. Yto usyyaer xumMuueckasi TepMOJMHaMUKA?

2. CKopoCTH IpOTeKaHusl XUMUUeCKHX MpeBpallleHu U MeXaHU3Mbl 3THX ITpeBpalleHuH.
3. DHepreTuueckue XapaKTepUCTHKM GU3MUECKMX M XMMHUECKMX IIPOLIeCCOB M CIOCOOHOCTh
XUMHUYeCKUX CHCTEM BBITIOHATE M10J/Ie3HYI0 paboTy.

4. YcnoBus CMeleHUss XMMHUYeCKOro PaBHOBECHS].

5. Biigaue KaTanu3aTopoB Ha CKOPOCTb XUMUUECKUX IIPOL|eCCOB.

Tumnossble 3a/ja4u 110 TeMe «3aKOHOMEPHOCTH NMPOTeKaHUA XUMMHYECKHUX peaKIii».
1. KoHcTanTa ckopocty peakiuu A + 2B « 3C paBna 0,8. HauanbHble KOHLIEHTpALMU BELeCTB
A n B paBHbI cootBeTcTBeHHO 2,0 M 1 3,0 M. Beruncinre CKOPOCTh peakLjuy B Ha4a/IbHbI MOMEHT 1
KOr/la KOHL|eHTpaLus BellectBa B crana pasHoii 0,6 M.
2. Koncranra ckopoctu peakiuu 2 A + B « 2C paBna 0,6. HauasibHble KOHLIEHTpaLy Bell[eCTB
A u B paBHbl cootBeTcTBeHHO 0,4 M 1 0,5 M. Bbunc/ivTe CKOpPOCTh peakliii B Haya/lbHbIi MOMEHT U
B MOMEHT, KOr/jJa KOHL|eHTpaLus BelectBa A ymeHbIuuTcs Ha 0,2 M.



3. Uepe3 10 MuHyT 1ioc/ie Havasia peakiuu 3 A + B « 2 C koHueHTpauu BelectB A, B u C
cocrtaBwi coorBerctBeHHo 0,3 M, 0,1 M u 0,04 M. Koncranra ckopoctu peakuuu pasHa 0,5.
BbruniciuTe CKOpOCTh peakljuu B HaualabHbI MOMEHT M uepe3 10 MUHYT moc/ie Hayasa peakijiu.

4. KoHCTaHTa CKOPOCTH peakLMM pa3/ioyKeHus okcuza a3ota (I) Ha a30T ¥ KMCI0po/ paBHA 5 X
10 4 . UcxoaHas KoHieHTpanums okcuza asora (I) paena 4,0 M. BoluvciuTe HayaJbHYH CKOPOCTh
peaklvy U ee CKOPOCTb, Korja pa3noxurcsa 40% okcuga azota (I).

5. B romorenHoii cucteme A + 2 B « C paBHOBeCHble KOHIleHTpal[uu BelllecTB A, B u C paBHbI
coorBerctBeHHO 0,05 M, 0,10 M u 0,20 M. BpruncmTe KOHCTAaHTy pPaBHOBeCUSI U UCXOJHbIE
KOHLIeHTpaL1y BelljecTB A U B.

6. KoHcTraHTa paBHOBeCHs Ipy CUHTe3e aMMKaKa 13 a30Ta U BoJopoza, pasHa 0,1. PaBHoBecHbIe
KOHLIeHTpaL[My BOZI0pOo/ia U aMmMuaka paBHbI cooTBeTCTBeHHO 0,6 M 1 0,2 M. BeiuvciuTe HauaabHYIO U
PaBHOBECHYIO KOHLIEHTPALUX a30Ta.

7. KoHuenTpamu okcuza cepsl (IV) u Kuciopoa o peakiyy ObUIM COOTBETCTBEHHO PaBHEI
0,03 M u 0,015 M. IIpu paBHOBecuu KOHLeHTpauus okcuzaa cepol (IV) crana paBnou 0,01 M.
BoruriciuTe paBHOBeCHbIE KOHLIEHTPALMK KUCI0PoAa, okcuaa cepsl (V1) u KoHcTaHTy paBHOBecusi: SO2
+02 « SOs

8. PaBHOBecue mpoliecca pa3nokeHuss okcuza azota (IV) Ha okcup asota (II) u Kucmopog
YCTaHOBUJ/IOCh MPH KOHLeHTpauusax okcuga asorta (IV), okcupa asorta (II) u kucnopopa, paBHBIX
cootBerctBeHHo 0,08 M, 0,02 M u 0,01 M. BblUMCINTE KOHCTAHTY PaBHOBECHSI M HayajbHbIe
KOHLIEHTPAaLU UCXO/HbIX BEILleCTB.

9. KoHcTaHTa paBHOBecUsi ToMoreHHou cucreMbl AB «~ A + B paBHa 0,06. PaBHOBecHas
KOHLleHTpauus BemjectBa A paBHa 0,03 M. Hautu HauanbHYH0 KOHLeHTpauto BeilectBa AB. Kakas
[l0JIs1 3TOT'0 Bell[eCTBa Pa3/ioKUiacb K MOMEHTY YCTaHOBJIeHUs] paBHOBECUS?

10. PaBHOBecue B cucteme A + B « 2 AB yCTaHOBU/IOCH IIPU KOHLIEHTPALUAX BelllecTs A, B u
AB, paBHbix cooTBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. BpruncmTe KOHCTaHTy paBHOBECHS WU
Haua/bHble KOHLIEHTPaLUX UCXOJHbIX BEIleCTB.

11. B romorenHoii cucteme A + B « 2C paBHOBeCHbIe KOHI|eHTpaluu BelllecTB A, B 1 C paBHbI
coorBerctBeHHO 0,12 M, 0,12 M wu 0,06 M. BpruncmTe KOHCTaHTy PaBHOBECUSI U HayaslbHble
KOHLIeHTpaLuu BelljecTB A u B.

TecToBbIe 3a/jJaHus /I TEKYLero KOHTPO,/Isi 3HaHUH «3aKOHOMEpPHOCTH NPOTeKaHUA
XHMHUYECKUX peaKium»..

CTtaHjapTHBIM COCTOSTHHEM BellleCTBa AB/IAeTCA :

pacTBOPeHHOe BellleCTBO C KOHLeHTpauuyel 1 mosib/a ipu 0°C u 1 atM.
yucroe BelecTtso rpu 0°C u 1 atm

pacTBOPeHHOe BellleCTBO C KOHLleHTpalyel 1 mosib/ Kr ripu 25°C u 1 atm
+uncroe BellecTso Ipu 25°C u 1 atm

Pa3HoCTh CyMM 3HTA/IbIIUN 00pa30BaHUsA MPOAYKTOB PeakMi U CYMM 3HTA/ILNUKA 00pa3oBaHusi
HCXO/AHBIX BelleCTB C YUeTOM CTeXHoOMeTpUuecKuX K03 (uIjueHTOB B ypaBHEHUH XHMHYECKOH
peakLuy NpU p = const, Ha3bIBAeTCS:

BHyTpeHHel 5Heprueil CUCTeMbl

SHTasbIMeN pa3/ioXKeHusl BellleCTBa

+Ter/10BbIM 3(PheKTOM XUMMHUUeCKON peakiuu

M3MeHeHUeM SHTa/bIIMK XUMUUeCKOUW peakiuu

CucreMa Ha3bIBAeTCs rOMOIeHHOM, eC/IH:

BCe BellleCTBa HAXOASTCS B OIMHAKOBOM arperaTHOM COCTOSIHUU;

BCe BellleCTBa HaXOZATCS B Pa3/IMYHBIX arperaTHbIX COCTOSTHUSIX;

OHa COCTOMT M3 YaCTHIL] Pa3/IMUHbIX BellleCTB, Pa3/IMYHOTO arperaTHOr0 COCTOSIHUSI, paBHOMEPHO
pacnpe/ie/IeHHbIX OTHOCUTE/IbHO APYT APYra;



+0Ha OZIHOPO/IHA BO BCEX CBOMX TOUKAX M0 XUMHUECKOMY COCTaBY W CBOMCTBAM U He CO/IEPIKUT
TPaHUILIbI paszena

OHTa/NBNNA XapaKTepHu3yeT:

BHYTPEHHIOIO0 SHEPIUio BelllecTBa

+Terioco/iep)kaHue BellecTBa

CTpemJieHHe BelllecTBa BCTYITUTb B XUMUYECKYIO pPeaki[Hio

TEIyIOTY 00pa30BaHUsl BEIIeCTBA, B3SATYIO C IPOTHUBOIIO/IOXHBIM 3HAKOM

OHTa/bNHA 00Pa30BaHUs BelleCTBa XapaKTepPHU3yeT:

TeTUIOTy 0Opa3oBaHuUs 1T CJI0)KHOTO BellleCTBa U3 MPOCTHIX BellleCTB;

+TerioTy 06pa3oBaHust 1MOJIb CI0’KHOTO BeIjeCTBa U3 MPOCTHIX BEIeCTB;

TEeTUIOTY CropaHusi 1T BellecTBa;

TerioBoi 3 dekT oO6pa3zoBaHUsT 1MOJIb CJIOXKHOTO BEII[eCTBa U3 MPOCTHIX BEIIIECTB, B3SThIM C
TIPOTUBOTIO/IOXKHBIM 3HAKOM.

JI/isi XHMHYeCKHMX PeaKIiii, MPOTEeKAKIUX MPU CTAaHAAPTHBIX YCI0BHAX, BEPHO C/IeAyIOIIIee:
9H/JI0TepPMHUECKUEe PeaKIuy He MOTYT IIPOTeKaTh CaMOTIPOH3BOJILHO;

9H/IOTEPMHUUECKHE PeaKI[My MOTYT ITPOTeKaThb MPHU TOBBIIIEHHBIX TEMITEPATypax, eC/ii H3MeHeHHe
SHTPOTUH TIPU 3TOM OYZIET MOJI0KUTETbHBIM;

9H/IOTEPMHUUECKHE PeaKI[MK MOTYT ITPOTeKaThb MPHU TOBBIIIEHHBIX TEMITEPATypax, eC/ii H3MeHeHHe
SHTAJ/ILITUK TIPH 3TOM OYy/IeT OTpUIAaTeIbHBIM,;

+3H/I0TepMUUYECKHE PeaKIii MOTYT IIPOTEeKATh MPH JIFOOBIX TEMIIepaTypax, eC/ii H3MeHeHHe SHEPIHH
I'n66ca mpu 3TOM Oy/IeT OTpHIIaTeTbHBIM.

He npou3Bojs BbIUNC/IeHHH, YKaOKHUTe, I/I KAKUX U3 MepevyrCc/JIeHHbIX HIKe MPOoLeccoB
HU3MeHeHHe YHTPOMHH MOJI0KUTE/TbHO:

+C (rpadut ) + CO2(r)=2 CO (r)

4HC1(r )+ 0O2(r)=2Cl1o(r )+ 2H20 (r)

MgO(x ) + Ha (r) = Mg(x ) + H20 ()

+NH4 NO3(k)=N2O (r)+2HxO (r)

JinsA Kakux mporeccoB nu3MeHeHue 3Hepruu I'n66ca oyaer orpunjaresisHo npu 260 K u
HOPMa/IbHOM aTMOC()epHOM JJaB/IeHHH

TastHUS JIbJA

TI/IaBIeHUs JKesle3a

+KpUCTa/JTU3alUU BO/IbI

KUTTEHUS BOZIBI

Ecnu pnsa nanson peakiuu AG < 0, To ee mpoTekaHmue :

HabJTr0/IaeTCs MPH JTFOOLIX YC/TOBUSX

He Hab/r0/1aeTcst pH MIOOBIX yCIOBUSIX

+BO3MO>KHO, HO TIPAKTUUECKH H3-3a Majioi CKOPOCTH MOXKeT He HabJTi0/[aThCst
BO3MO>KHO TIPU Ha/IMUUM HEOOXO/JUMOTO peareHTa

TepmoguHaMuyecKasi QyHKIHsI, KOTOPasi XapaKTepU3yeT Mepy YIOPAJ0YeHHOCTH CUCTEMbI WIH
Mepy Oecniopsiika, Ha3bIBAeTCsA:

+3HTpONMen

SHTa/IbIMeN

cBOOOZHOM Hepruei

sHepruent ['n66ca



Yemy paBHa TemioTa oopa3zoBanusa N>O(r) B TepMoxumuuyeckor peakiuu C(rpadur ) + 2N2 O(r
) = CO2(r )+ 2N2(r);

A H (peakuus) = — 557,5 k/[)x; A H(CO2) = — 393,5 k/[)k/M0J1b.

—164 x/I)x/Mo/b

—82 k/])x/mMoJib

++82 kIx/Mo/b

+164 kIx/Mo/1b

Yemy paBeH TerioBo 3¢ ¢eKkT peakijum

2Mg (kp) + CO2( 1) = 2MgO(kp ) + C (rpadmur)

A H (CO2) =-393,5 k/)x / moib; A H°(MgO) = - 601,8 x/I>x / Mo/Ib.
+-810,1 x/Ix

+810 kI

+405 x/x

—405 k/x

IIpu cropanum 1 mosib rpajdura (C) Beigensiercsa 393,5 k/[)k Temorbl. CiieoBaTe/IbHO:
+AH cropanust (C) = —393,5 K,Z[}K

Q CropaHust (C) = —393,5 K,Z[}K

AH CropaHust (C) = 393,5 K,Z[)K

H CropaHust (C) = —393,5 K,Z[}K

3aBHCHMMOCTB CKOPOCTH XMMHYECKOH PeaKlM 0T KOHI[eHTPALMH Pearupyoiux BelecTB
yCTaHaB/IHBAeT:

+3aKOH /IeHCTBYIOIUX MAacCC [Ijisi TOMOT€HHBIX peaKIui

ripaBusio BauT- 'odda

3aKOH pa3baeyienust OcTBab/ia

ypaBHeHHe ['n66ca

H3MeHeHNe KOHI[EHTPALMH PeardpyoiuX BelleCcTB B eJUHULY BpeMeHHU B e/JUHHIIE 00beMa WU
YH(CJI0 3/IeMeHTapPHbIX aKTOB B3aUMO/EHCTBYS B eAUHUI]y BpeMeHH B eJMHHULIe 00'beMa
Ha3bIBaeTCs:

TOPSIIKOM peakLiin

+CKOPOCTBIO peaKLIMH

MeXaHW3MOM peakLu1

SHepruen peakluu

KoHcTaHTa CKOpOCTH XUMHYeCKO! peaKi{uy U3MEeHHUTCS, eC/Id B CUCTeMe:

+H3MEeHUThb TeMIepaTypy

BBECTH KaTaau3aTop

BBECTH UHTHOUTOD

V3MEHUTb KOHL|EHTpaL[U1 pearnpyroliyx BellecTB

CKOpOCTh KAKMX XUMHYECKHX PeaKI[dii yBeITHUHBAETCA C POCTOM TeMIIepaTyphbl:
JIIOOBIX

HUKaKUX

9K30TePMHUECKUX

+3H/I0TePMUYECKUX

YBennueHue CKOpPOCTH XUMHYECKOoM P€aKIUH IMIPH MOBbIIIIEHUHU TEMII€EPATYPbI 00bACHAETCS:
YMeHbIIIeHrneM 4K Cila CTOJIKHOBEHUIM MeXay MOJIEKY/1aMU

yYBe/IMUEHUEM HOTEHL[I/IaJ'IbHOI‘/JI SHepPruuv MOJIEKYJI

+yBe/IMYeHNEM UMC/Ia aKTHBHBIX MOJIEKYJT



YMeHbIIIeHHEM SHEPIUH dKTUBALIUH

JeiicTBUe KaTa/M3aTopa 00BACHAECTCA TeM, UTO:

+B MPUCYTCTBUM KaTa/lM3aTopa peakius UAeT APYTUM ITyTeM — uepe3 SJHepreTHuecku bosee
JOCTYTIHBIE CTa/[UH;

KaTa/lM3aTop CHI)KAeT SHEPryi0 aKTUBAIWY;

KaTayM3aTop CMellaeT XMMHYeCKoe PaBHOBECHE PeaKLuu

B CTOPOHY 00pa30BaHusI MMPOAYKTOB;

B MIPUCYTCTBUU KaTaIM3aTOPA YBEJIMUMBAETCS YNCI/IO0 CTOIKHOBEHUH MOJIEKY/T.

Ecm faB/ieHNe B peaKI[MOHHOH cHcTeMe NTOHU3UTh B 2 pa3a, cCKopocThb peakiyuu 2NO + 02 —
2NOg3:

YMEHBIINUTCS B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbIINTCS B 8 pas

YBeJIMUUTCA B 2 pasa

MaremMaTH4eCcKUM BbIpa)KeHHEM 3aKO0Ha /IefiCTBYIIIUX MaccC
s peakpuu CO2(r ) + 4Hz(1r ) = CHy( ) + 2H2 O(r ) sAiBAsieTcs:
v = k C(CO2)-4C(H2)

v = k C(CHa4)-C( H20)?

+v =k C(COy)-C(H2)*

v = k C(CH4)-2C( H20)

CKOpOCTb XUMHYeCKOH peaK{MH SIB/ISIeTCSA BbICOKOM, eC/IM:
SHeprusi akTUBaL[K BbICOKast

SHeprus akTuBaluu pasHa 0

+5Heprusi akTUBaL[u1 HU3Kasi

SHeprus akTUBaLUK CpefHss

IIpu yBeninyenun temneparypsl Ha40°C ckopocTh peaknuu Bo3pocia B 81 pas, TeMnepaTypHbIU
K03 (pHUIHEeHT CKOPOCTH peaKI|uH paBeH:

2

4

+3

5

Ha cko/nbKo rpafycoB c/iefjyeT NOBBICUTH TeMIlepaTypy ra3000pa3Hoii cMecH //Isi yBeIHYeHUs
CKOpOCTH peakiiuH B 16 pa3 TemnepaTypHbIi Ko3()¢uneHT paBeH 2:

20°C

30°C

+40°C

50°C

Ckopocts npsamou peakiuu Hx(r ) + I>(r ) = 2HI ( r ) npu noBbilIeHUM AaBjieHHs B 5 pa3
BO3pacTeT:

B 5 pa3s

+B 25 pa3

B 10 pa3

B 125 pa3



Ecnu paBjieHue cucreMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTh XUMUYecKo# peakiuu 2Al (kp ) +
3CIx( r) = 2AICI3( Kp ) u3MeHHUTCH:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npsimoii peakiiuu COz( r ) + C(rpadur ) = 2CO(r ) npu mNoBbILLIEHUH /JaB/IeHHus B 4
pasa Bo3pacrerT:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

MaremaTu4ecKuM BbIpa)KeHHEM 3aKOHa AelicTBYOMMX Macc Ajs peakiyuu C (rpadgur ) + 2N2 O
(r)=CO2(r) + 2Nz( r ) ABasieTcs :

v =k C (C) - 2C (N20);

v=k C (C) - C (N,0)%

+v =k C (N20)%;

v =k C(CO2) -C (N2)%

Eciu npu noBbIllieHNH TeMiepaTypsbl Ha 30° cKopocTh peakijuu yBeIuuuIach B 27 pas,
TeMIepaTypHbId K03()(QHIHeHT CKOPOCTH peaKI[uH paBeH:

8

2

4

+3

Ecmu TemnepaTypHbii K03¢QuueHT CKOPOCTH peaKIjuH paBeH 2, a TeMIiepaTypa Bo3poc/ia Ha
20°, TO BO CKOJIBKO pa3 CKOPOCTh peakijiu Bo3pacrer?

+4

8

16

32

Ecu 00beM 3aKpbITOH CHCTEMBbI, B KOTOPO# YCTaHOBH/IOCH XUMUUYecKoe paBHoBecue 2S0: (r ) +
02 (r) - 2S0O3 (r ), yYMEeHbIIUTH:

TO CKOPOCTH TIPSIMOM 1 0OpaTHOM peakiiii OCTaHyTCsl PaBHBIMU;

+CKOpOCTh TIPSIMOU Peakiivy CTaHeT 00JTbIlle CKOPOCTH 0OpaTHOM peakIvu;

CKOpOCTb TIPSIMOM peakliy CTaHeT MeHbIlle CKOPOCTH 00paTHOM peakivu;

paBHOBeCHe He CMeCTUTCS

K cMelieHHI0 XMMHY€eCKOT'0 PaBHOBeCHsI pPeaKIiuu

4HCI (r) + O2(r) ~ 2 Cl2( 1) + 2 H20 (r) B/IeBO B 3aKpbITOM CHCTeMe NpUBeJeT :
nmobaByieHre KUC/I0po/ia

+mo006aBieHue Xyiopa

BBe/leHHe KaTain3aTopa

TIOHM)KeHHe JlaB/IeHust

IIpu yBeIMUeHHH /JAB/IEHUs] PABHOBECHE PeaKLui
CO(r)+HO(r) - CO2(r)+Hx(r); AH®° = 41 k]I :
CMECTHUTCS BJIEBO



CMECTUTCSA BIIPaBO
+He CMeCTUTCAa
CKOPOCTE npﬂMof/i peakLuy CTaHeT Oosble CKOpOCTU 06paTHof/'1 peakuuu

KoHcTaHTa paBHOBeCHs peaKIjuu
CO(r) + CaO(kp) ~ CaCOs3(kp):
Kp =[CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2 ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHoOBecHe peaknuu

2ZnS (kp ) + 302(1r) « 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMeCTHTCA B/IeBO:
TIpY yBeJIMUEeHUM KOHL|eHTPaLUK KUC/I0po/a

+/I0TIO/IHATETbHOM BBeZileHuu ZnO

+TIOBBIIIIEHUH TeMI1epaTypbl

TIOBBILLIEHUU [1aB/IeHUS

KoHcTaHTa XUMHYeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOILIEHHE MOJISIPHBIX KOHLIEHTPaL[1ii MPOAYKTOB PeakL[ui U UCXOHBIX BeleCTB B COCTOSIHUU
XUMUYECKOT0 PaBHOBECHSI;

BO CKOJIBKO Pa3 MOJISIpHbIe KOHLIEHTPALMU UCXO/IHBIX BeIL[eCTB OO0JIbIIIe KOHI[eHTPAL[|id TPOYKTOB
peaKLuu;

COOTHOIIIEHHe CKOPOCTel MPsIMOM ¥ 00paTHOMW peakIvi;

COOTHOIIIEHWE SHEePTUl aKTHUBALMX TIPSIMOM ¥ 00paTHOM peakiyii

B BeIpa)keHHe KOHCTAaHThbl PaBHOBeCHsA peaKI|uM He BXOAAT KOHL|eHTpalu1
B3aUMO/|eHCTBYIOIHX:

razoo6pa3sHbIX BelLeCcTB

JKUJKUX BelleCTB

+ TBep/IbIX Bell|eCTB

PacTBOPEHHBIX Bell|eCTB

KoHcTanTa paBHoBecus peakyuu 2CO(r ) + Oz(r ) =2CO02(r):
+ Kp = [CO.]% [COJ? [O2]

Kp =[CO2] /[CO]

Kp = 1/[CO2]

Kp =[COJ/ [CO2]

PaBHoOBecHe peaknuu

CO2(r) + CaO(xp ) = CaCO3( Kp ), AH< 0, cMecTUTCS B/IeBO:
TIpU MOBBIIIEHNH JaB/IeHUS

TMOBbILLIeHUM KOHLIeHTpauu CO»

JornoyiHuTeIbHOM BBeieHnH CaCOs

+TIOBBILLIEHUU TeMI1epaTypbl

B kaxkoii P€aKIlui YBe/IMUEHUE o0beMa CHCTeMbI He BbI30BeT
CMeIeHusl paBHOBeCHUA:

2S02(r)+ 021 ) « 2S0O3(T1)

N> O4(F) © 2N02(F)

+Hy(T )+ Cly(T) & 2HCI(T)

N2(r)+3Ho(r) « 2NH3(r)



B Kakoii peakljiu yBe/IMYeHHE 00beMa CHCTeMbI BbI30BET CMellleHHe PAaBHOBeCHS B CTOPOHY
HCXO0JHBIX BelecTB:

2SO 2(r) +302(r) « 2503(1)

+N204(1T) & 2NO2(T)

Ho(r)+Cl(r) « 2HCI(1)

Ha(r)+Ix(r) « 2HI(r)

PaBHoBecue peakuuu CO2( 1) + C(rpadut ) ~ 2CO(r ) npu NoBbIILIEHUH JaB/IeHUSA:
He CMeCTUTCS
CMeCTUTCSI B CTOPOHY KOHEUHBIX IIPOYKTOB
+CMeCTUTCS B CTOPOHY MCXOJHBIX BellleCTB
V3MEHUTCS1 IMHEWHO
Bomnpocs! piis cobecegoBanus o teme «CBoMcTBa pacTBopoB. VloHHBIE B3aMO/eiiCTBH»
1. ToHsATHe pacTBOpa. D/EeKTPOIUTHYeCKass Teopus oOpa3oBaHusi pacTBOPOB. CriocoObl BhIpayKeHUS
KOHLIeHTpAaLluX PacTBOPOB.
2. liccouyaliusi 371IeKTPOJIMTOB B BOJAHBIX pacTBopax. Criabble U CU/bHBIE 3/IeKTPO/NThI. KoHCTaHTa 1
CTereHb 3/1eKTPOIMTUUeCKOU JMCCOLIUALINN.
3. Cpefja BOJHBIX pacTBOPOB: KHC/asi, HeWTpasbHas, IjesouHas. Pacuer pH cuibHBIX U ciabbix
3JIEKTPOJIUTOB.
4. Peakiiuu noHHOT0 0OMeHa. ['uzaposn3 cosei.
5. OcHOBHBIE 0/10KeHUsI KOOPAWHALIMOHHOW TEOPUH.
6. OCcHOBHBIE TUIBI 1 HOMEHK/IaTypa KOMILJIEKCHBIX COeJUHEHUIA.
7. Tlpupoja XUMH4YeCKOHW CBSI3M B KOMIUIEKCHBIX COeJMHeHusX. Jlucconpanusi KOMILIEKCHBIX
COeJJUHEHMI B pacTBOpax.
Tunossle 3ajaun «CBoMCcTBa pacTBOPOB. FloHHbIE B3aIMO/AeNICTBHA»

1. Boelunciute MOJISTBHYIO M SKBUBAJIEHTHYHO KOHLleHTpauuu 12% -ro pactBopa cy/b¢ara
aMMOHWUs ( IIOTHOCTH pactBopa 1,069 r/mm).

2. BblurcnTe 5KBUBa/JIEHTHYIO KOHLIEHTPALUI0 U MOJISIPHYIO 10JTH0 CcyJ/ib(ara anmtomMunus B 20%
- HOM pacTBOpe IVIOTHOCTBIO 1,226 r/MiL.

3. OKBUBasIeHTHasl KOHI|eHTpal[1si KapboHaTa HaTpus B pacTBope ToTHOCTHIO 1,040 paeHa 0,80
H. Beluncimre MacCOBYO JIOJTFO M MOJISIPHYTO /10JTF0 KapOOHaTa HaTpust B PacTBOPe.

4. MosnsipHasi KOHL|eHTpaLWs TUAPOKCUA HaTpUs B pacTBOpe M0THOCTBIO 1,180 paBHa 4,85 M.
BrruncimTe MaccoByIO OO TUAPOKCHA HATPUSL U MOJISVIBHOCTB pacTBopa.

5. KakoBa macca xiopujia Kanblusi, HeooxoauMasi st ipurorosyienust 250 mn 2H pactBopa?
Bolunciure MOJIS/IBHOCTL pacTBOpa, ec/v ero maoTHocTs 1,050 r/mi.

6. KakoBa Macca kapboHaTa HaTpus, HeobxoaumMas /151 ipuroTtossieHust 200 mi 0,7 M pactBopa?
Brrurcivre MOJIIpHYIO [J0JIF0 COJIA B 3TOM PacTBOpe, eIk ero IoTHoCcTh 1,070 r/mit.

7. Ckosibko M1 96% - ro pacTBOpa CepHOM KUC/IOTHI IVIOTHOCTHIO 1,84 r/M HY)KHO B3SITb /IS
nipurotossienus 0,5 1 0,2 H pactBopa. Beruncivre MOIS/IBHOCT UCXOAHOIO pacTBOpA.

8. Ckosibko M1 6,35 H pactBopa cynbgaTa aMMoHuUs (TIOTHOCTE pacTBopa 1,200 r/mi1) Hy»KHO
B3ATb i npurorosieHus 200 mn 10% -ro pactBopa mioTtHocTero 1,057 r/mn? Beruuciure
9KBUBA/IEHTHYH0 KOHL[€HTPAL|MIO0 KOHEUHOI'0 PacTBoOpa.

9. BeruncimTe MOSIDHYIO KOHLIEHTPALIMIO W MOJIIPHYIO [0Jit0 HUTpaTa Kanus B 20% - HOM
pacTBope MI0THOCThIO 1,056 r/mi.

10. Kaxkoti 065eM Bo/p1 HYKHO f06aBuTh K 300 M1 2,8 H pacTBopa cepHOM KUC/IOTHI IZIOTHOCTBIO
1,085 r/mn st monyuenusi 9% -ro pactBopa? Beruncimte MOISZIBHOCTb UCXOJHOTO pacTBOpa.

11. Belunc/vTe 3KBHUBaJIEeHTHYIO KOHLIEHTPALIMI0 U MaCCOBYIO [O/IF0 HUTpaTa marHus B 16% -
HOM pacTBOpe IJIOTHOCThIO 1,127 r/mi.



TecroBble 3ajaHus J/Is TeKylero KouTpos 3nanuii «CBo¥McTBa pacTBOpoB. MoHHbIE
B3aMMO/IeHiICTBUA»:

CooTHecHTe Croco0bI BBIPpdAXKE€HUA KOHHEHTpaHI/Iﬁ U €eJUHHLbI H3MEPEHUSA KOHHEHTpauPlﬁ

1. MosisipHas 4. % (25%)

2. MOJIsl/IbHasI 3. MoJib 3KB/11 (25%)

3. SKBUBaJIeHTHas 2. MOnb/Kr(25%)

4. NpoLeHTHas 1. Monb/1 (25%)
T/MJT

IIponeHTHAsA KOHL|EHTPALUSA — 3TO:
Macca Belljectsa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KT paCTBOpUTEs
MOJIb BelllecTBa B 1 iuTpe pacTBopa
+Macca BelectBa B 100 r pacTtBopa

MosipHas KOHLleHTpaLys — 3TO:
Macca Belljectsa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KI' paCTBOpUTEIS
+ MoJIb BelllecTBa B 1 uTpe pacTBopa
Macca Bejectsa B 100 r pacTtBopa

CK0/IbKO rPaMMOB PaCTBOPEHHOI0 BellecTBa cojepXurtcsa B 50 r pacTBopa ¢ MaccoBo# fio/1ei
(B-Ba) = 10%?

10r

20r

+5r

40r

CK0/IbKO MOJ/Iel PaCTBOPEHHOI'0 Bell[eCTBa COAeP)KUTCA B 1 /1 AeiMMOJIAPHOro pacTBopa?
0,2Mo0/1b

1mosb

+ 0,1Mo0/b

0,01monb

Kakue u3 cieiyommx 3/1eKTPO/TUTOB MPHU ANCCOUAUK o0pa3yomux noabl H* u OH
O/lHOBPE€MEHHO?

Ca(OH)2

KOH

H3POq4

+AI(OH)3

Kakue IJIEKTPOJ/IMTHI AB/IAKTCH CUJIBHBIMH?
+HCI

+KOH

H,S

HzPOq4

CKoO/IBKO HOHOB 00pa3yeTcs npu Aucconuanuu Mosiekysisl (NH4)2S04?
2



6
+3
4

Kakue 3/1eKTpo/IuThl B MOHHOM YPaBHEHHH C/IeAyIOLel peakiiM 3anicbIBalOTCA B BH/ie HOHOB:
CaCO3

+HI

+Caly

CO»

Kakue BemecTsa 00pa3yioT NpH AUCCOLMAIMH HOHBI Mn?*?
KMHO4

+MnClI;

NaxMnO4

MnO3

Kakue 3/1eKTpo/IuThI 00pa3yoT NPy JUCCOLHALIUH XT0puA-UoHBbI CI?
KCIO3

+HCI

Ca(CIO)

HCIO

Kakue u3 c/1eyroux 3/71eKTPO/JIMTOB AB/ISKTCA (J1a0bIMH?
H>S04

NaCl

AI(NOs3)3

+H3PO4

Kakue BemecTBa B MOHHOM yPaBHEHHH C/le/lyl0llell peaKI[UH 3aNMCbIBAlOTCA B BH/ie MOJIEKY/I:
+H>S

Pb(NO3)2

+PbS

HNOs3

Yemy paBHO HOHHOE pou3BeeHue Bogpl (t = 25°C)?

10—12

10-10

+10—14

107

Yemy paBen pH pacrBopa, e [H+]=10" monn/n?
8

12

+5

9

Kakue u3 cieyomux cojieil He NOABePrawTCcs TUAPOIn3y?
PbNO3

+KNOs3

Alx(SO4)3

Pb,CO3

PacTBOpBI, KAaKHX 3/1eKTPO/IMTOB XapaKTepuU3yKTcAa 3Hayenuamu pH > 7?



+NaxCO3
+CaS
AI(NO3)3
BaCl

IIpu kakux 3HayeHusx pH ¢enondranenn okpammBaercsi B MaIMHOBBIN [{BeT?
+12

4

7

+14

Kakyro okpacKy npuodperaer IakMyc B HeHTpa/IbHOI1 cpepe?
MaJ/IMHOBYO

CUHIOHO

KPacHY0

+(10eTOBY10

PacTBopsbl, Kakux co/1el XapakTepu3yrTcs 3HaueHusimu pH < 7?
NaBr

+Cd(NO3)2

+FeCl3

+CuS0Oq4

IIpu B3aMMO/el(TBHH, KAKUX ABYX BEILleCTB, IPOMCXOUT PeaKIjus HeMTpa/u3aun?
NaCI+AgNO3

BaCl>+H>0

+NaOH+HNO3

BaCl,+H>S04

19 ma 11 %-ro pacreopa KOH ( p = 1,01 r/cm3) ecmermanu

¢ 200 mn1 Boapl. PaccunTaiiTe MO/IAPHYIO J0/110 TIO/Ty4eHHOr0 pacTBopa.
0,0029;

+0,0031;

0,0034;

0,0028 .

Ha neiiTpanm3anuio 50 cv> pacTBopa KMC/IOTBI H3pacxooBaHo 25 cv? 0,5 H pacTBopa Ie/I04H.
Yemy paBHa MO/IAPHasi KOHLIeHTPaLUA 5KBUBa/IeHTa (HOPMa/IbHOCTb) KUC/I0ThI?

+0,25 MOoJb KB/

0,5 MoJIb 3KB/1

2,5 MOJb 3KB/J

1 MoJb KB/

Kakoii 00em 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) Tpedyercs /st npuroroBienus 3 0,1
M pacrBopa KOH?

10,5 mn

+21,85 mn

30,4 mn

42,25 Mn

Bblunc/iuTe Mo/IApHYI0 KOHIleHTparuio 20 %-ro pacreopa
xjopuja Kaabusa (p = 1,178 1/ ecm3)



4,24 Mmn
+2,12 Mosb/ 11
1,06 mn
4,24 mn

5 M1 30 %-ro pacrBopa NaOH ( p = 1,1 r/ cm3) cmemanu c¢ 1 1 Bogbl. KakoBa mosisipHas
KOHI|eHTpaLus M0/Iy4eHHOro pacreopa?

0,035 monb/n

+0,041 mosb/n

0,050 monb/

0,045 Monw/ n

Kakoii 06em 20 %-ro pacreopa KOH ( p = 1,238 r/ cm3) TpedyeTcsa j/isi npuroToBsienus 2 j 0,2
M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

Yemy paBHa MaccoBas kKoHLeHTpanus 3 M pacrsopa NaOH ( p = 1,328 r/cm3)?
11 %;

+9 %;

10 %;

8 %.

3r H>SO4 pacTtBopeno B 50 mi1 Bojbl. UeMy paBHaA MoJ/IApHasA KOHLIeHTpalMs 3)KBUBa/IeHTa
JAAQHHOTr0 PacTBOPA, €C/IM €ro IVIOTHOCTH cocTasiaser 1,01 r/ ecm3?

2,34 MoJIb 5KB/1

+1,17 MoOJb 3KB/J

0,55 MoJIb 5KB/1

1,03 Mo/b KB/

Omnpegenure Mmaccy 3 %-ro pacrsopa nepokcujia BoJopo/ia ec/ii OH MoJyYeH NpH pa3daB/ieHuU
50r 30%- ro pacrBopa.

100r

+500 r

5000 r

300r

Kakoii 06bem 10 %- ro pacreopa Na OH ( p =1,2 r/ cm3) Tpebyercs s npurorossienus 21 0,1
M pactBopa?

100 mn

90,5 mn

+66,7 M

125,4 mn

CK0/IbKO r'PaMMOB XJIOPHCTOr0 Ka/iisi HaJ0 pacTtBoputh B 90 r 8%-ro pacTBopa 3T0ii CoH,
yTO0OBI MOTyYeHHbIH pacTBop cran 10%- m?

+2r

8r

10r

1r



60 r 5 %-ro pacTBopa cy/jb(ara Mmegu Boinapuiu Ao 50r. Onpepennre MacCoBYIO J0J110 COJIH B
MO/IyueHHOM pacTBope.

7 %

8 %

12 %

+6 %

PaccuuTaiite pH 0,02 M pacrBopa CH3COOH

pH = 2,0;
pH =4,1;
pH = 1,61;
+pH = 3,2.

Boruncaure crenens gucconpanuu 1 pH 0,001 M pactsopa HCN.
o =1, pH = 3,0;

+0=0,89-103, pH = 6,1;

a=0,78-10"3, pH = 6,8;

a=0,89-10"2, pH = 4,1.

Kakwue 13 JaHHBIX PeaKIiiii IPOTeKAIT B PacTBoOpe HeoGpaTumo?
+K> SOs + HCI =

+Nax CO3 + H2 SO4 =

K>SO4 + NaCl =

+KCN + HNO3 =

PaccuuTaiite pH 0,001 M pactBopa Ba(OH)>.
pH =11,25

+pH =11

pH = 3,75

pH =3.

Kakue U3 JaHHBIX PeaKIi[iii IPOTeKAIT B PacTBOpe HeoGpaTumo?
+Ba(NO 3)2+ H2 SO4 =

Ba(NO 3)+ NaCl =

+Al(NO 3); + KOH =

KOH + HCIO4 =

PaccuuTaiite pH u pOH 0,0001 M pacrBopa H>CO3, yuuThIBas TO/IbKO NEPBYI0 CTyNeHb
AUCCOLIHALMH.

pH =8,83, pOH = 5,17;

pH =4, pOH = 10;

pH =10, pOH =4;

+pH =5,17, pOH = 8,83.

Tunossbie 3d/id4M 110 pa3jeiay: «OKHUCINTEe/TbHO-BOCCTAaHOBUTE/IbHbIE nmpomeccosn»

CocraBbTe ypaBHeHHEe OKHCIUTeTbHO-BOCCTaHOBUTE/IBLHOM peakluy, UAyIel 1o ciiefyrolleil cxeme.
PaccraBbTe KO3(QULIMEHTHI B YypaBHEHUU peakLuu.

[lnst KaXKj0l peaklMM yKaKHTe, KaKoe BEeleCTBO SB/ISIeTCS] OKUC/IUTeNIeM, KaKoe - BOCCTaHOBUTEIEM;
KaKoe Bell|eCTBO OKUCJISIeTCs], KAKOe - BOCCTaHaB/IMBAeTCS.



1. KMnOg4+ H3PO3+ H2SO4 — MnSOa+ H3PO4+ KoSO4 + H2O

2.NapSO3 + KMnO4 + H2O - NaxSO4 + MnO; + KOH

3.KBr + KBrO3 + HxSO4 - Br2 + K2SO4 + H2O

4. KMnO4+ Na;SO3 + KOH - KxMnO4 + NaxSO4 + H,O

5.AsHz + HNO3 — H3AsO4+ NO, + H2O

6.Cd + KMnO4 + HoSOs — CdSO4 + MnSOs + K»SO4 + H,O

7.Cr203 + KC103 + KOH - KoCrO4 + KC1 + H2O

8.MnSO;4 + PbO2 + HNO3 - HMnO4 + Pb(NO3z), + PbSO4 + H,0O

9.FeSOs + KoCrO7 + HoSO4 — Fex(SO4)3 + Cro(SOs)3 + KoSO4 + HO

10.K2Cr0O7 + H3PO3 + HoSO4 - Cra(SO4)3 + H3PO4 + KoSO4 + H,O

11.H3AsO3 + KMnOg4 + HoSO4 — H3AsO4 + MnSO4 + K2SO4 + HoO
i cneyronux 3a/jJaHAA COCTaBbTe CXEMY, HAIUIITUTE YPaBHEHUSI 3/IEKTPO/JHBIX MPOLIECCOB U

BeiurcuTe J/IC rasbBaHUUYECKOro 3/iIeMeHTa, COCTOSIIEro U3 ABYX MeTaslIoB, omyileHHbIX B 0,1 M

PacTBOP HUTPATOB 3THUX METAJIOB, €C/IA METaJlIbI:

12. Cepebpo u Mefipb.

13. Meab ¥ Marauii.

14. Xpom u Me[ib.

15. Hukesnb U LJVHK.

16. Cepebpo u xpom.

17. MarHuu u xene3o.

18. OnoBo u cepebpo.

19. CBuHeIl 1 KOOaJIbT.

20. OnoBo U LMHK.

21. )Kene30 1 HUKeIb.

22. Cepebpo U 0710BO.

TecToBble 3d/ldHUA /I TeKYyIero KOHTpoJ/is 3HAHUM MO pa3aeny «OKUC/IUTe/TBHO-
BOCCTAaHOBHUTE/IbHbIC pedKIIUHN»:

CooTHecHUTe CTeNeHH OKHC/IeHHs MapraHiia B COeJUHEHUSAX

A. Mn 1. +6 (25%)

B. MnO 2.0 (25%)

B. KMnO, 3. +2(25%)

T. K; MnOy 4. +7(25%)
5.-2

CooTHecuTe CTereHd OKHUC/IeHUs Cepbl B COeAMHEHUAX

1.S 2. +4 (25%)
2.50; 1.0 (25%)
3. H» SO3 4. -2 (25%)
4. AL,S; 3. +4 (25%)
+3
CooTHecHUTe CTeIIeHH OKUC/IeHUA XpoOMa B COeAUHEHUAX
1. Cr 2. + 3(25%)
2. Cr203 1.0 (25%)
3. K2Cr 207 4. +6 (25%)
4. K2CrO 4 3. +6 (25%)
+3

YkKaxure BeleCTBd, KOTOPbIE MOI'YT NMPOABJ/IATH TO/IbKO OKHC/IMTE/IbHbIE CBOMCTBaA:



+KClOq4
H>S

PbO>
+K>Cr 7207

Ykaxure BelecTs, KOTopble MOFyT HPOHBJIHTB TOJIBKO BOCCTAHOBHUTE/IbHbIE CBOﬁCTBa:
+Fe

+H,S

HNO;

K>Cr 207

YKakuTe HOMepPa BeIeCTB, 00/1aa0INX OKHC/TUTE/TEHO-BOCCTAHOBUTE/TLHOU
JABOWCTBEHHOCTBIO:

PbO>

+HNO?

Al> S3

+S

Ykaxure P€aKIUy, IIPH IMMPOTeKAHHUHU KOTOPBIX A30T IPOABJ/IAECT OKHC/IUTE/IbHbIE CBOMICTBA:
NH3 + 302 =6H20 + N>

+Asy O3 + 2HNO3 + Hz O = 2H3 AsO 4+ 2NO

Br, + HNO; + H, O = HNO 3 + 2HBr

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NO3)2 + 4H>0

Kakue u3 NpUuBeA€HHbIX HH)XE peaxunﬁ ABJ/IAKTCA OKUC/IUTE/IBHO - BOCCTAHOBUTE/IBHBIMMU :
+H » + Brp, = 2HBr

+7Zn + SnCl> = ZnCl, + Sn

H > SO4 + Ba(OH), = BaSO04 + 2H>0

NH3; + HCI] = NH4Cl1

B kakux Pe€aKIUAX KUC/I0PO/J BbITNIO/IHAET POJ/Ib BOCCTAaHOBHUTe/IA?
+H 02 + HIO3=1> + H2 O + O2

+AgNO3t—- Ag+ NO 2+ Oo

Mg + O2 = MgO

Ag + H>S + O2 = H,O + AgS

Kakue 13 0KMCIUTEe/IbHO - BOCCTAHOBHUTEIbHbBIX peaKl.[PIi/'I ABJ/JIAKTCA pedKIIUAMHU
BHYTPHMMO/IEKY/IAPHOr0 OKHC/ICHUsA- BOCCTAHOB/ICHUSA?

+(NH4)2Cr207 — Nz + Cr2 O3 + Ho0;

+KCIO3 - KCI + Oy;

Ag+H>S+ 02 =H> O + AgS;

H > + Br, = 2HBr.

Kakue u3 peaKuI/Iﬁ ABJ/IAIOTCA pedKIIUAMHU MEXXMOJIEKY/IAPDHOT0 OKMC/IeHMAI-BOCCTAHOB/IEHUS?
(NH4)2Cr2 O7 - N2 + Cr203 + H,O

KCIO3 - KCI + O

+Ag + HpS + O2 = HoO + AgS

+H> + Bro = 2HBr

Kakue 13 peakuuii ABJIAIOTCA PeakUAMH JUCIPONOPIHOHUPOBAHUA?
+4H3PO3 = 3 + H3PO4 + PH3
+3I, + 6KOH = KIOs3 + 5KI + 3H,O



Mg + O2 = MgO
Ag + HS + O = H2O + AgoS

Kakoii u3 MeTa/I/IoB BBINOJIHAET POJIb KaTo/]a B ra/ibBaHUYECKHUX 3/IEMEHTaX, 00pa30BaHHBIX
3/IEKTPOJaMMu:

Ni | Ni*2|| Sn*? |Sn;

Mg | Mg?|| Cr*¥(Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii u3 MeTa/I/IoB BBINOJIHAET PO/Ib aHO/A B ra/IbBAaHUYECKHX J/IeMeHTaX, 00pa3oBaHHbIX
3/1IeKTPO/jaMH

Ni | Ni*?|| Sn*? |Sn;

Mg | Mg™|| Cr*|Cr

Snu Mg

Snu Cr

Niu Cr

+Ni u Mg

3 yernipex Meta/u1ioB — Ag, Cu, Al, Mg BeiOepuTe napy, Koropas odecnednT HauboJib1iee
3Havenue JJIC .

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Omnpejenure 3HaYeHHe CTaHAapTHOM J/IC ralbBaHNYECKOr0 3/1eMeHTa, UCIO0/Ib3Ys
TOK000pa3yIIyI0 Peakiiio, KOTopas nporekaer npu ero padore: 2A1° + 3Ni*2 o 2Al*3 + 3Ni°.
-1,41 B;

1,91 B;

+1,41 B;

1,91 B.

KOHIIeHTPaIMOHHBIH 3/IEMEHT COCTOMUT U3 IBYX CepeOpsaHbIX 3/1eKTpoaos ¢ C Ag* = 107! mosb/n
y ogHoro s;iekTpoga u C Ag* = 10~ mosib/n1 y apyroro. Paccunraiite 3/C 31emeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'asibBaHMYeCKHH 3/1eMeHT COCTOUT U3 cepedpsHOro 3/1eKTpPo/a, norpy>xeHHoro B 1 M pacrsop
AgNO3, u cTaHAapTHOr0 BOAOPOAHOrO 1eKTpoja. Paccuntanre J/1C 3/1emenTa.

+0,8 B

8,0B

-0,8B

0,08 B

Omnpepaemure 3/1C ralbBaHUYECKOr0 3/IeMeHTa, COCTOALLEro
W3 MarHueBOH U )Ke/Ie3HOH IUIAaCTHHOK, NMOrpy)XKeHHbIX B 1 M pacTBOpbI HUTPATOB 3THX
MeTaJl/IoB .



+1,92 B
0,19 B
1,92 B
19,2 B

Onpegenutre 3/IC B rabBaHM4YeCKOM 3jieMeHTe , 00Pa30BaHHOM IO CXeMe
Sn | [Sn*?] = 0,001 M || [Pb*?] =1M | Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoil U3 mnepeudc/JieHHbIX HIDKe METAa/l/IOB He MOXXeT ObITh MO/yYeH 3/1eKTPO/IH30M
PacTBOpPOB ero Coiu?

+Li

Sn

Ag

Bi

B kakoii moc/iej0BaTe/IbHOCTH HA Karoje OyJAyT BOCCTAaHAB/JIMBATHCS KaTHOHBI
metauioB : Cu*?; Zn*%; Ag*; Cr*® u3 mx cMecu B BOJHOM pacTBope ?

Cu*?; Zn*?; Ag; Cr*3

Zn+2; Ag+; Cr+3; Cu+2

+Ag*; Cu*?; Cr*3; Zn*?

Cr+3; Cu+2; ZD+2; Ag+

Kakoii 00beM xsi0pa (V) BBIA€/TUTCA NPH 3JIEKTPO/IM3e paciulaBa X/J0pH/a aJTIOMHMHHUSA TPH
nponyckanuu 96500 Kn snekrpuuecrBa

(n.y.)?

11,2

+5,6

22,4

56

Kakoe kommuectBo 3ekTpuuectBa ( K1) Heo0xoqumMo mponycTUTh uyepe3 paciljiaB
THAPOKCH/Ia HATpHus, 4YTO0BI Ha aHoO/Je BbIEIWIOCH 5,6 1 KHC/I0poja ( H.y.)?
1000

96,500

+96500

965

Kakasa macca (r) allOMHMHHUSAI BbIAGJIUTCA MPH 3J1€KTPOJIN3e

paciviaBa XJ/IOpUja a/IIOMUHUA, €C/IM 4Yepe3 3/IEKTPO/IUT TMPONyCcKaTh
96500 K 3nekrpuuyecrBa?

27

3

+9

18

IIpu s31exkTpo/M3e BOJHBLIX PAaCTBOPOB KaKHX CoJiell Ha rpaduToOBOM aHOje BbIJe/IsieTcs
KHC/I0POA?
+NaNOs ; CuSOy4 ; CaCOs;



CuCly; CuS; NiBry;
CuCl; ; CuS; NaNOs;
CuS; NiBr; ; CaCOs3.

MeTta/uibl KakKoro psijla MOTyT ObITh MOJIy4eHbI 3/IEKTPO/IM30M PacCIUVIaBOB HX COJIed U
He MOTYT OBITh MOJIyYeHbI 3JIEKTPO/JIM30M PacTBOPOB 3THX COJIeH?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpu »31ekTposM3e BoAbl B TeueHHe 1 yaca ObLI0 mosyueHo 56 1 Bogopoja ( H.Yy.).
Onpegenure cuiy ToKa (A), mpoiuejamniero yepes 3/JeKTpPoIH3ep .

1,34

+134

26,8

268

le/l B3aHMOHEﬁCTBPll/I KdKHX KHCI0T C IUHKOM BbIAE/IAeTCA BOJAOPOJA :
HNO; (k)

HNO3(p)

+HCI

+Ha SO4(p)

Kakue MeTa/ibl MpU B3aMMOJENCTBHU C COJIAHON M pa30aB/IeHHOM CEPHOM KHC/I0TOM
He BBITECHSIOT W3 HHUX BOJIOPOJA:

+Cu

+Ag

Mg

Ba

Kakue u3 MeTan/ioB BBITECHAKT U3 Iie/I0ueH BOJOPOJA ?
+Al;
Mg;
Cu;
+7n

C KakuM Hu3 BelecTB Oy/leT pearupoBaTb MeJb?
NaOH

+AgCl

H>O

HCI

C KakuMHU H3 BellleCTB 0y/JeT B3auMO/|eliCTBOBAaTh a/IIOMUHHIA:
+Na OH

KNO>

+HCI

+H> SO4(p)

C KakuMH M3 BeleCTB HHKe/Ib Oy/JeT pearupoBarh NMPHU 00bIYHBIX YC/IOBHUSAX :
H>O
)]



+Ha SO4(p)
+CuSOq4

Kakou u3 MeTas/l/IoB NacCMBUPYeTCsl MPHU KOHTAKTe C BO3AYyXOM?
Cu

K

Au

+Al

Kakon u3 merannoB naccuBupyercsa npu KoHtakre ¢ H» SO4( k) Ha xonope ?
Cu

Au

K

+Al

Ha3zoBuTe NPOAYKT BOCCTAaHOB/JIEHHSI CEPHON KOHIEHTPUPOBAHHOM KHUC/IOTHI TMPH
B3a“MOHEﬁCTB““ ee C 4dKTMBHBIMH MeTd/IV/IaMHA

+H,S

SO,

S

H>O

Ha3oBure MPOAYKT BOCCTAHOBJ/ICHUA CepHOﬁ KOHueHTpl/IPOBaHHOﬁ KHC/I0TBI IIPpHA
B3HI/IMO}.‘[EI‘/’ICTBI/II/I e¢ C MAJIOAKTUBHBIMHU MeTa/I/iaMH

H»>S

SO

S

+SO»

Kakoi 3 MeTa//IoOB MOJKeT BBINO/IHATH PO/Ib AHOAHOr0 TOKPBITHSA A/ XKeje3a?
Cu

Ag

Pb

+Mg

Kako¥ TMn KOppoO3uMH — XMMHUYeCKas W/IH 3/IeKTPOXUMHUeCKas — peaju3yercsi MpH
KOHTaKTe :

1) quHKa c pa30aB/IeHHON CepPHOW KHUC/IOTOM ; 2) a/IIOMHHHA C Pa30aB/IeHHON a30THOU
KHCJIOTOH ?

1 — xumMuyueckas ; 2 — XuMuueckas ;

+1 — 5/1eKTpOXUMHUYeCKast; 2 — 3JIeKTPOXUMHUYEeCKast;

1 — xumuyeckas ; 2 — 3/IeKTPOXUMHYECKas;

1 — s/1eKTpoXUMHUUeCcKast; 2 — XUMUYecKas .

YKaxure psAA MeTa/UIOB, KOTOPble MOIYT BBINO/JHATH POJib
NMPOTEKTOPOB MO0 OTHOIIEHUI0 K CBUHLIOBOMY H3/e/IMI0, KOTOpoe
JKCIJIyaTUPYeTCsl B 3/IEKTPOJ/IUTE, COAep KaiieM KHC/I0POJ, :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt

Al; Ti; Ag



Kakasa u3 cxeM KOpPpPO3HMOHHOI0 rajbBaHHUYeCcKOro 3j/ieMeHTa 3amucaHa NpaBH/IbHO?
Kakoii u3 MeTa/u10B OyjeT pa3pylIaThCs B pe3y/bTaTe KOPPO3HH :

1) &) Ti|H" | Mg (+);

2) (-) Mg | H* | Ti (+)?

1, paspymaetcs Ti

1, paspymaercsa Mg

2, paspyuuaetcs Ti

+2, paspyuaercsa Mg

Kakass U3 cxeM KOpPpPO3HOHHOT0 Tra/IbBAHUYECKOr0 3/IeMEHTAa 3alucCaHa NPaBHIBHO?
Kakoii U3 MeTa/l/IoOB He OyAeT pa3pylmiaTbCs B pe3yjbTaTe KOPPO3HUH :

1) ()Pb | H20; 0 2 | Ag(+);

2) (-)Ag |H2 O; O 2 | Pb(+)?

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Mejap nokpbiTa 0/10B0M. BoibepuTte cxeMy KOPPO3MOHHOI'0 ra/IbBAHHYECKOTr'0 3/IeMeHTa,
BO3HHMKAOLIEro NMpy HapylUIeHU! I[e/IOCTHOCTH MOKPLITHS B YC/IOBUSIX BJIQKHOM aTMocdepshl :
+(—)Sn | H20; O2 | Cu(+);
(=)Cu | H" | Sn(+);

(5)Sn | H| Cu(+);

(-)Cu | H20; O2 | Sn(+).



Tabmuia 3 — Kputepun orjeHKM chOpMUPOBAHHOCTH KOMIIeTeHIUA

Kog v HaMeHOBaHUe
WH/IMKaTOpa AOCTHKEHUs
KOMITeTeHIIUU (4acTu
KOMIETEeHL1N)

KpuTtepuu otieHrnBaHusi CHOOPMUPOBAHHOCTU KOMIIeTeHIMU (UaCTU KOMIIETEeHI|H)

Ha 0a30BOM ypOBHe

Ha TMOBBILIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE «Y/[0BJIETBOPUTEILHO»
50-64% oT MakCUMaJILHOTO baia

COOTBETCTBYET OL[€HKE «XOPOIII0» COOTB
65-85% 0T MakCUMaJILHOIO Oasia

€TCTBYyeT OIjeHKe
«OTJIUYHO»

86-100% oT MakCUMaILHOI'O

bamna

3HaTh:

HJ/I-1 3HaeT OCHOBHBIE
eCTeCTBEHHbIE,
OuooruUecKye u
npodeccroHaIbHbIe
TIOHSITUSL U METOZbI TTPU
peleHnn
obmiernpodeccroHaTBHBIX
3a/jau, COBpEMEHHbIe
TEXHOJIOTHH C
WCT0/Ib30BaHUEM
niprbOpHO-
MHCTPYMEHTa/IbHOM 0a3bl

CTyIeHT YCBOW/I OCHOBHOE COZIEp)KaHUe MOZYJIst
HeopraHWJYeCKol XMMHU, HO UMeeT TIpobesibl B
YCBOEHUM MaTepuasa, He TMPersTCTBYHOIHe
JanbHeHIeMy 00yueHuIo:

-B JIOTUYECKOM PaCCY>KeHUH HeT CyI|eCTBeHHBIX|
o1MOOK, HO [IOMYIIeHa CYI[eCTBeHHast OIiOKa B
MaTeMaTHUYeCKUX pacueTax Mpy pelieHnn

3a71ay;

-naboparopHasi paboTa BBIITO/IHEHA MTPABUILHO HE
MeHee UeM HarloJI0BUHY WK [OMyIieHa
CylllecTBeHHas OIMOKa B X0/ie 9KCIIePUMEHTa, B
00BsicCHeHNH, B 0OpM/IeHUH paboThI, B
COOJTF0IeHUH TIPABUJT TEXHUKH 0€30MacHOCTH TIPH
paborte c BeltiecTBaMK U 0060py/I0BaHHEM,
KOTOpasi UCTIPaB/IsIeTCs 110 TpeOOBAHUIO YUHTEJIS;
- MaTepHua u3jaraeT HeCUCTEMATH3UPOBAHHO,
(bparMeHTapHO, He BCerza Moc/ieJ0BaTe/IbHO;
-[TOKa3bIBaeT HEeJOCTAaTOUHYI0 C(HOPMHUPOBAHH
OT/Ie/IbHBIX 3HAHWUH W YMEeHHH; BBIBOZbLI U 0000II]
apryMeHTHpYeT ¢/1abo, 0TMyCKaeT B HUX OLIMOKH
- JIONYCTH/I OIIMOKKA ¥ HETOUHOCTH B MCIIO/b30B
HAayYHOM TEPMHUHOJIOTHH, OTIpe[ie/IeHus] TIOHSTHI
HE/I0CTaTOUYHO UETKHeE;

- He UCIT0/Ib30Ba/l B KAueCTBe JI0Ka3aTe/IbCTBa

BBIBO/IbI M 0000111eHMsI U3 Hab/roieHnH, PakToB,

CTyzieHT 1noKa3biBaeT 3HaHHUSI BCEro
V3y4YeHHOT 0 MpPOrpaMMHOT0
Marepuaiia. MOMHBIA U
MIPaBUJIbHBIN Ha OCHOBe
HU3yUYeHHBIX Teopuy;
He3HauuTe/IbHbIe OLIMOKU U
Hell0U6Tbl TpPU  BOCIPOW3BEeHUU
V3y4YeHHOT 0 MaTepuarna,
orpeziesieHus TIOHATUH Jan
Hero/Hble, HeboJIbIlie HEeTOYHOCTU
MpU  UCMOMb30BaHUM  HAYUHbIX
TeEDMMHOB WIA B BbIBOJAX U
00001meHusX U3 HaOMoOMeHN U
OMbITOB; MaTepuajs W3/laraer B
onpejie/IeHHON JIOTUUeCKOU
Moc/iefloBaTeNlbHOCTH, TIPU  3TOM
JIOTTyCKaeT OJHY HerpyOyro oumobKy
uni He Oonee AByX HeJOUYETOB U

BCET0
MaTepuarna;
CYLI[HOCTH
TIOHSITUH,

Haét
OTBeT

MMpaBHJIBHO,
BBIBO/bI;

MaaHy C

MOXXET 150:¢ WCIIPaBUTh
CaMOCTOSITE/ILHO TpU  TpeboBaHUU
WM Tpd  HeOONbUIOW  MOMOIIH

TIperio/jaBaTeis; B OCHOBHOM yCBOWII
yueOHBIN MaTepuas; TOATBEPIKAaeT
OTBeT KOHKDETHBIMU IpHMepaMH;
MIPaBUJIbHO OTBeYaeT Ha

3aKOHOMEpPHOCTeH,
B3aMOCBSI3€el;
paboTa BBITIO/IHEHA TTOTHOCTHIO U

MMpaBUJ/IbHbIE

CryzeHT 1moka3biBaeT rirybokoe U
MOJIHOE 3HAaHWE U TOHMMaHHUe
00béMa

TIPOTPaMMHOTO
TOJTHOe TIOHUMaHHe
paccMaTpUBaeMbIX
SIBJIEHUI U
TeopuH,
sabopaTopHas

Cies1aHbl
HaO/MmomeHusT |

3KCIIepUMEHT OCYIIeCTB/IEH IIO

yueToM TeXHUKHU

0e30MacHOCTH ¥ TIpaBUJI PabOTHI C
BeLIleCTBaMU U 000pyJOBaHHUEM;




OIIBITOB WJIX AOITyCTHJ/I OLLIMOKKU IMPpU KX U3JI0KEeHK

JIOTIOJTHATE/TEHBIE
Tipero/iaBaTe’isi.

B oruueckoM paccykaeHUU U
pellieHNH HeT CYI[eCTBeHHBIX OIINOO0K,
HO 3ajlaya pellleHa HeparoHaIbHbIM
criocoboM WM fomyieHo He 6osed
[BYX HECYIL|eCTBeHHBIX OIINOOK.

BOTIPOCHI

YMmerh:

NJI-2 Ywmeet
HCI0JIb30BaTh OCHOBHBIE
€CTeCTBEHHBIE,
Ouosiornueckuie U
nipodecCOHATbHBIE
TIOHSITUSL U METOZbI TTPU
peIIeHUH
obmiernpodeccoHaTBHBIX
3azay

OTBeuaeT HEMOJTHO Ha BOMPOCHI Mpero/iaBaTerst
(ymyckast ¥ OCHOBHOE), U/IM BOCIIPOU3BOJUT
cojJiep>kaHre TeKcTa yueOHUKa, HO HeZJOCTaTOUYHO
TOHMMaeT OT/e/IbHbIE TI0JIOKEeHUs], UMeroLe
Ba)KHOEe 3HaUEHME B 3TOM TEKCTe.
OO6Hapy>KUBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/lelIbHBIX M0I0KEeHU NPU BOCIIPOW3Be/leHUH
TeKCTa yueOHUKa (3amuceli, MepBOMCTOYHUKOB) Hj
OTBeuaeT HEroJHO Ha BOIPOCHI IPerno/aBal
JIOTTyCKasi OfIHy-/1Be TpyOble OITMOKHM BBICTABJIS
CTY[eHTY, KOTOpbIi He COBCEM TBepAO B
MaTepuaoM, npu OTBeTax JI01y(
MasioCylL|eCTBEHHble  TOTPEIIHOCTH,  MCKaX]
JIOTMYeCKOH T0C/Iel0BaTeIbHOCTH,

HETOYHYIO0 apryMeHTAaL|I0 TeOPeTUUECKUX
TI0JIOXKeHUM, UCTIBIThIBAeT 3aTpy/IHeHUS TIPU
pelleHnH J0CTaTOYHO CI0XKHBIX 3a/au.
WcnbiThIBaeT 3aTpy/HeHUsT B TIPUMEHEHUHU 3H4
HeoOXOIUMBIX [I/Isl pellieHust 3a/lay pa3/IMuHbIX T
NMpu OObSCHEHWM KOHKDETHBIX SIBJIEHMM Ha OC
TEeOpUl u
3aKOHOB,
TIPUMEpPOB

WIM B TIOATBEP)KJEHHUU KOHKpe]

TNIPaKTUYeCKOro MPUMeHeHUs] TeOpUK

CTygeHT yMeeT CaMOCTOSITeJIbHO
BBIJIE/IITh  [JIaBHbIE TIOJIOXKEHUS] B
H3yUYeHHOM MaTepuare; Ha
OCHOBaHMM (aKTOB U TPHUMEpOB
060011]aTh, JlenaTh BLIBO/IBI,
yCTaHaB/IMBaTh BHYTPUIIPEAMETHbIE
cBsi3u.  [IpUMeHSITh  TIOJTyUYeHHbIe
3HAHUSA Ha MPaKTHKe B
BUZIOM3MEHEHHOM CHUTYaLWH,
cobsroiaTh  OCHOBHBIE  TIPAaBUIA
Ky/JIbTypbl ~ YCTHOM  peuu U
COMPOBOXKAAMOLLEHN MUCbMEHHOM,
WCMO/b30BaTh HAy4YHbIe TEPMHHBI;
nabopatopHasi paboTa BBITIOJTHEHA
MpaBU/IbHO, C/leflaHbl TPABU/IbHBIE
HaOJTI0/IeHNsI ¥ BBIBO/[bI, HO TIPH 3TOM
9KCIIEPUMEHT TIpOBe/IeH He
MOJTHOCTBIO W JIOTTYII[eHBI
HeCyIlleCTBeHHbIe OIITMOKY B paboTe ¢
BeII[eCTBAMH U 000Dy I0BaHHEM.

CTyZeHT  yMeeT  COCTaBUThb
TIOJIHBIM Y TPaBU/IbHBIMA OTBET Ha
OCHOBe M3Yy4YeHHOI0 MaTepHasa;
BbI/Ie/IATh T[JIaBHbIE T10JI0’KEHUS,
CaMOCTOSITEJIBHO — TIOZATBEPXK/aTh
OTBET KOHKPETHbIMU MpPUMepaMH,
dakTaMy;  CaMOCTOSITENIBHO U
apryMeHTHPOBAaHO JleflaTh aHa/lu3,
0600111eHMS, BBIBO/IBI.
YcraHaBIvMBaTh MeXXIpeJMeTHbIe
(Ha ocHOBe paHee NPHOOPETEHHbBIX
3HaHWW) W BHYTpPUIIpeJMeTHbIe
CBSI3M, TBOPYECKU IIPUMEHSThH
T0JTyYeHHbIe 3HaHUS B
He3HaKOMOM CUTYaLUH.
[TocnenoBarenbHO, UETKO, CBSI3HO,
o6ocHOBaHHO U  6e301IMO0UHO
u3faratb y4eOHBIA  MaTepuas;
[laBaTb OTBET B  JIOTMUECKOMH
1oc/1e/10BaTeIbHOCTU C
UICTI0/Ib30BaHUEM NIPUHSATON
TEePMUHOJIOTUH; JienaTh
cobCTBeHHbIe BBIBO/IBI;
¢dbopmyMpoBaTh TOUYHOE




ompeZie/leHe U MCTOJIKOBaHUe
OCHOBHBIX TIOHSTHUH, 3aKOHOB,
TEOPHI; TIPK OTBETE He MOBTOPSTh
JOCJIOBHO ~ TEKCT  yueOHMKa;
W3J1araTb MaTepHua
JIMTEepaTypHbIM 3bIKOM;
NMpaBWIBHO W OOCTOSITENIBHO
OTBeUaTb Ha JIOTIOJIHUTE/IbHBIE
BOITPOCHI YUMTEJISI.

CaMoCTOSITe/IbHO U paliInOHA/ILHO

HCII0/Ib30BaTh HarJIsiHbIe
riocobus, CTpaBOYHbBIE
MaTepuabl, yueOHUK,
JIOTIOJIHUTE/TbHYI0  JIUTepaTypy,
TIePBOMCTOUYHUKY; TIPUMEHSITh
CHCTEMY YCJOBHBIX 0003HAUeHHH
rpu BeJleHUU 3anuceu,
COTTPOBOKAIOIIUX OTBET;
HCITO/Ib30BaHKe ISt
JIOKa3aTeqbCTBa  BBIBOJIOB U3

Ha0JII0/IeHNH U OTIBITOB;

BiageTs:

WJ/]-3 BnageeT HaBbIKaMU
obocHOBaHUS U
peanu3alyy B
ripodeccuoHaIbHOM
JlesTeTbHOCTH
COBpPEMEeHHBIX
TEeXHOJIOTUM C
HCITI0/Ib30BaHUEM
niprbopHO-
WHCTPYMEHTa/IbHOM 6a3bl

CTyzeHT BrafieeT HeoOXOAWMBIMH HaBbIKAMU
paboThl ¢ mpubopamMu, YepTeXxamu, CXeMaMH U
rpaduKamu, COMyTCTBYIOLMMU OTBETY; 3alliCH,
COTIPOBOXK/AIOIIE  OTBET,  COOTBETCTBYIOT
TpeOOBaHUSIM.

CtygeHT He 00/1a/laeT [OCTaTOYHBIM|
HAaBBIKOM pabOThI CO CIPAaBOYHOM

JUTepaTypou, yueOHUKOM,
TIepBOMCTOUHUKAMU (MpaBUIEHO
OPUEHTHUDPYETCS, HO paboraeT
Me/JIeHHO).

Bnageer HaBbIKaMU pelleHus]

XUMHAYEeCKUX 3a/ady [0 3aJaHHOMY|
aroOpuTMy

B/afleeT  KyJbTypOH
CIIOCOOHOCTBIO K
aHamM3y,

CrypeHt

MBIIIIEHUS;
0000111eHHIO,
KPUTUUECKOMY OCMBIC/IEHUIO,
CUCTeMaTH3alluu, MOCTaHOBKeE
1erneid u BbIOOpPY TyTell UX
JIOCTIKeHUs, B  JIOTUYECKOM
pacCy)KIeHHd U pelleHuu HeT

OIIMOOK, 3a/1a4a peliieHa
pal[HOHA/TbHBIM CII0co6oMm;
TIPOSIBJIEHBI HaBbIKU




OpraHu3aLIOHHO-TPY/[0BbIX
yMeHul (Mo ep>KUBaroTCs
yrcToTa pabouero mecra W
MOPSIIOK Ha CTO/e, SKOHOMHO
VICII0JIb3YIOTCSI PEaKTUBBI).




Paspen 2 : «Oprannueckas XUMHA»
Tema 2.1., 2.2 «TeopeTnyecKre 0CHOBbI OPraHUYeCcKOi XUMHH. YT/1eBOAOPOAbI (AJ/IKaHBbI,
a/IKeHbl, a/IKa/iHeHbl, A/IKMHbI, apeHbI)»

Bomnpocsl s codecegoBanusi o Teme 2.1., 2.2 «TeopeTHuueckue 0CHOBbI OPraHHYeCK O
XHUMHHU. YT/1eB0/I0POAbI (A/IKaHbI, a/IKeHbl, a/IKa/iHeHbl, A/IKHHbI, ApeHbI)»

1. Teopusi XMUMHUUYECKOTO CTPOEHUSI OpPraHnuecKux coeguHenni A.M. ByTiepoga.

2. CTpoeHue aToMma yriaepoza.

3.HomeHKnaTtypa opraHu4eckux coeJuHeHUH.

4. VI3omepusi OpraHu4eCcKrux COeJUHEeHUN.

5. Knaccudukaiysi opraHiuecKrux CoeIMHeHWH TI0 yT/IePOHOMY CKeJIeTy U 10 (PYHKLIHSM.

6. XumMunueckas CBsi3b B OPraHUYeCKux COeJUHeHHsAX.

7. Knaccudukaiysi opraHiuecKrx peakLyu.

8. OmpeziesieHVe aIKaHOB, alIKeHOB, aJIKWHOB, aPEHOB.

9. 'oMonornueckuii psj.

10. HomeHKnaTypa u BUbl U30MEPUU, XapaKTepHbIe JJ1s IPe/le/TbHbIX U Herpee/bHbIX
YIJIeBOJ0PO/0B.

11. CriocoObI oy yeHus..

12. ®usnueckre CBOWUCTBA.

13. Xumuueckue cBoricTBa. KauecTBeHHbIe peakliuM Ha ABOWHYIO U TPOUHYIO CBSI3b.

14. [1atb Ha3BaHMe 110 CUCTeMaTUYeCKOW Y paliMOHa/IbHOM HOMEHKJ/IaType.

15. HanicaTb (popMyJibl 110 Ha3BaHHUIO

16. Kakue yryieBof0pPO/bl pearupyoT C METUIOBBIM CITUPTOB: OyTeH-2 Ui OyThH-2?

17. Kakuie u3 yrieBoiopo/iOB pearupyroT C aMmujoM Hatpusi: OyteH-1 nnm OyTtuH-1?

18. Kakoii 13 yrieBofoposioB OyieT pearupoBaTh C aMMUAaYHbIM paCTBOPOM HUTpaTa cepebpa:
Oyten-1 v 6yTuH-1?

19.HanucaTh peakliy MoJjiy4yeHrsi FTOMOJIOTOB aljeThieHa (3TU/IaleTuieH U JUMeTU/IaleTUIeH)
13 arleTH/IeHa uepe3 CTafnio 00pa30BaHus alleTUIeHU/IOB.

20. Kakue cnupThbl 00pa3yroTCs MpH JieTHApaTaly CliupTa 2-MeTU/ITIPOTaHou U 3-
MeTHUI0yTaHOo/-2?

21. IIpoBecTu okuc/ieHue 2,4-TMMeTUNNEHTEH-2.

22. IpaBuia 3amerijeHust B 0eH30/IbHOM KOJIBIIE.

Tunosble ynpakHeHus no teme 2.1., 2.2 «TeopeTnueckue 0CHOBbI OPraHNYecKoil XUMHUM.
YrneBogopoasb! (ANKaHbl, aJIKeHbl, a/IKa/iNeHbl, aJIKHHbI, apeHbI)»

1. Hamummre CTpyKTypHBbIe (hOpMy/Ibl C/IeVIOLIUX YIJIEBOLOPO/JOB U JlaliTe Ha3BaHUe 110
paLoHaIbHOM HOMEeHK/IaType: 2,3,3 — TPUMeTH/IIeHTaH
2. HanmumTe cTpyKTypHBIe (DOPMYJIBI U laliTe Ha3BaHUe 110 CCTeMaTHYeCKOi HOMeHK/IaType:
MeTU/ISTUIA3O0IIPOITUIMEeTaH
3. Harummre cTpyKTypHble (hOpMy/ibl C/IeVIOIINX YIJIeBOLOPO/JOB U /laliTe Ha3BaHUe 110
paloHabLHOM HOMeHK/IaType: 2,2,4 — TPUMeTU/-3-3TU/ITeKCaH
4. HanuimTe CTPYyKTYpHbIe (hOPMYyJIbl U JlaliTe Ha3BaHUe 110 CUCTeMaTUYeCKO HOMeHK/IaType:
MeTU/IZIMU30IIPOITU/IMeTaH
5. HanuumTe cTpyKTypHBIe (DOPMYJIBbI CIeYIOLUX YIVIEBOLOPO/OB U JjaliTe Ha3BaHKe 110
paLiOHaIbHOM HOMEHKJIaType: 2,3-AUMeTHU/I-3-U30IPONWIreKCcaH
6. HanuiuuTe cTpyKTypHBIe (DOPMyJIBI U /laliTe Ha3BaHUe 110 CUCTeMaTHYeCKOi HOMeHK/IaType:
JU3TUTN30IIPOIUIMeTaH



23.

27.

7. Hamummre cTpyKTypHbIE (POPMYJIbI CIeIyIOIIUX YTIeBOJOPO/IOB U JlaliTe Ha3BaHuUe 10
palMoOHa/IbHOM HOMEHK/IaType: 2,4-1uMeTH/I-3-U30MPONUINeHTaH
8. HamwmiuuTe cTpyKTypHBIe (hOPMYJIBI U JlaliTe Ha3BaHUe M0 CUCTEMAaTUUeCKOW HOMEeHKJ/IaType:
MeTHIA30TIPUITAIN300y THIMeTaH
9. HanmwmiuuTe CTpyKTypHBIe (hOPMYJIbI C/IeAYIOLIMX YI/IeBOAOPO/JOB U [aiiTe Ha3BaHUe 10
palMOHa/IbHOW HOMEHK/IaType: 2-MeTU-4-3TU-3-NpONu/renTaH
10. Hanummure cTpyKTypHbIe (pOPMYJIbl U laliTe Ha3BaHUeE 10 CHCTeMaTUUeCKON HOMeHK/IaType:
OUTPeTOyTH/IMeTaH
11. Hanmimwre cTpyKTypHbIe (JOPMYJIbl CIeyIOIIUX YIIeBOJOPOO0B U laliTe Ha3BaHUe M0
palMOHa/IbHOM HOMEHKJ/IaType: 3-MeTu/I-3-3TUIreKCaH
12. Hanmimure CTpyKTypHbIe (DOPMYJIbI U laliTe Ha3BaHUeE 10 CHCTeMaTUueCKON HOMeHK/IaType:
MeTHUIAUBTOPOYTU/IMETaH
13. Hanmimmre cTpyKTypHbIe (OpMYJIbl CIe[yIOIIUX YIIeBOJOPOI0B U laliTe Ha3BaHUe 10
paLoHabHOM HOMEHKJ/IaType: 2,5-AUMeTU/I0KTaH
14. Hanuimure CTpyKTypHbIe (DOPMYJIbI U laliTe Ha3BaHUe 10 CUCTeMaTUUeCKON HOMeHK/IaType:
TPUMETUIITUIMeTaH
15. Hanmimmre cTpyKTypHbIe (OpMYJibl CIeyIOIIUX YIIeBOJOPOI0B U laliTe Ha3BaHUe 10
paLMOHa/IbHOM HOMEHKJ/IaType:2-XJI0p-2- MeTU/I- 3- 3TUJI-OKTaH
16. Hanmimmre cTpyKTypHbIe (DOPMYJIbl U laliTe Ha3BaHUe 10 CUCTeMaTUUeCKON HOMeHK/IaType:
MeTHIA30TPOITUIBTOPOYTHIMETaH
17.HanummTe CTPYKTypHbIe (pOPMYJIbI C/IeIYVIOLIMX YTI€BOJOPO/OB U /aiiTe Ha3BaHHUeE T10
paLioHaIbLHOM HOMeHK/IaType: 2,4,4,-TpUMeTH/INeHTaH
18.HanuimTe CTpyKTypHbIe (POPMYJIbI U [jaiiTe Ha3BaHUe 10 CUCTeMaTU4eCKOM HOMEHK/IaType:
JU3TUTN30IIPOIU/IMeTaH
19. HanuiuwrTe CTpyKTypHBIe (hOPMYJIbI C/IeAYIOLIMX YI/IeBOAOPO/OB U [aiiTe Ha3BaHUe I10
palMOHa/IbHOM HOMEHK/IaType: 2,3-AUMeTU/1-4-3TU-NeHTaH
20. HanmimTe CTpyKTYpHBIe (POPMYJIbI U [laliTe Ha3BaHUE 110 CUCTEMaTHYeCKOW HOMEHK/IaType:
OUTPeTOYTUIIUMeTHIMEeTaH
21. HanuimTe CTPYKTYpHbIe (OPMYJIbI C/IAYIOLIMX YTJIEBOJOPO/OB U aiiTe Ha3BaHUeE T10
paLoHaIbHOM HOMEeHK/IaType: 2,3,5 —TpUMeTU/IrelITaH
22. HanuiumTe CTPYKTYpHbIe (OPMYJIbI U JaiiTe Ha3BaHUe M0 CCTeMaTU4YeCKOM HOMeHK/IaType:
JU3TUIN30IIPUITUIMETaH
Hanuimmre cTpyKTypHble (pOpMYy/ibl CIeyIOIINX YI/IEBOAOPO/OB U [laiiTe Ha3BaHMe 10 palOHa/IbHOU
HOMeHK/IaType: 2,2,3 - TPUMeTWI0yTaH
24. HanuiuTe CTPYKTYpHbIe (OpPMYJIbI U [jaiiTe Ha3BaHUe 110 CUCTeMaTU4yeCcKoll HOMEeHK/IaType:
JAMeTU/ISTUIMeTaH
25.Hanuirre CTPyKTypHbIe (hOpPMYyJIbl C/IeAYIOLIMX YI/IEBOAOPO/OB U [jaiiTe Ha3BaHUE 10
paLoHaIbHOM HOMeHK/IaType: 2,2,4,-TpUMeTw1, 3-3TUIreKCaH
26. HanmimTe CTpyKTYpHBbIe (OPMYJIbI U [jaiiTe Ha3BaHUe 110 CUCTeMaTUyeCcKol HOMEeHK/IaType:
TPUMeTU/IMeTaH
Hanummmre cTpyKTypHble (pOpMy/ibl CIeJyIOIIKX YI/IEBOAOPO/OB U [laiiTe Ha3BaHMe 10 palOHa/IbHOU
HOMeHKJ/IaType: 2,2,3,3-TeTpaMeTU/IIeHTaH
28. HanuiuTe CTPYKTYpHBIe (POPMYJIbI U [laliTe Ha3BaHUeE 110 CUCTEMAaTHYeCcKOW  HOMeEHKJ/IaType:
OUTPeTOYTUIIUMeTHIMEeTaH
29. HanmimTe CTPYKTYpHBIe (POPMYJIbI C/IeAYIOLMX YI/IeBOAOPO/JOB U [aiiTe Ha3BaHUe 10
paLMOHa/IbHOM HOMEHK/IaType: 2,4-1uMeTH/I, 3-U30MPONUIreKCaHTaH
30. HarmimTe CTpyKTYpHBIe (POPMYJIbI U [laliTe Ha3BaHUe 110 CUCTEMAaTUYeCcKol  HOMeEHKJ/IaType:
MeTU/IZIUU30IIPOITU/IMeTaH.
1. HaszoBuTe no Mexx/lyHapO/IHOM HOMEHKJ/IaType
H3;C-CH=CH-CH = CH:
2. HarmmTe cxemy B3aumogeicTeus 1,3-0yTazueHa ¢ 0fHOM
MOJIeKyJ/10i Opoma.



3. Hanumwre ¢popMyny HECUMMETPUUHOTO AU3TUISTHIEHA Y HA30BUTE €ro Mo MeXXJyHapOoJHOU
HOMEeHK/aType.

4. HanuimmTe cxemy B3aUMO/E€MCTBUS POMNUIeHa C CePHOM KUC/I0TOM U Ha30BUTE MPOAYKT PeakLvu.
31. Ha3oBuTe 10 paliioHaIbHOM HOMEHK/IaType
HC=C-CH-CHs

CHs3
32. Hanmiute cxemy rosiyuenus 1,3-0yTaguieHa u3 3TUI0BOro criupra (1o mMetozy Jlebemesa).
33. HazoBurTe 1o MeXyHapoJHOW HOMEHK/IaType
(H3C): - C=CH-CH = C - (CHs3)2
34. Kakoe u3 AByX yKazaHHbIX coegrHeHnit H3C — CH = C H- CH3z u
H3C — CH2 — CH; — CH3 okucisieTcs: paCTBOpOM IepMaHraHaTa Kanusi? Haszosure ero 1o
MeXX/lyHapO/JHOM HOMEHK/IaType U MPUBeJUTe CXeMY PeaKLiu.
35. Ha3oBuTe 10 paliioHaIbHONM HOMEHK/1aType
HC=C - C|H — CH2 - CH3
CHs3
36. YKaKUTe MeXaHU3M IrpucoeArHeHus bpoma K 1,3-0yTaaueny.
37. Ha3zoBuTe 1o MeXAyHapOJHOW HOMEHK/IaType
H3C—|CH—CH=C—CH3
CH3z
38. HanmimTe cxeMy rpucOoeIiHEHUsI XJIOPUCTOTO BOAOPOAa K ripornuieHy. OObsICHUTE Ha 3TOM
rnpruMepe npaBua0 MapKOBHUKOBA C MO3ULMU 37IeEKTPOHHOM TEOPHU.
39. HazoBuTe 1o MeXAyHapogHOW HOMEHK/IaType
H3C - C| = (lj —CHs
CH3 CH; |
CH3z
40. Hanuiure cxeMy MOIy4YeHUs MPONU/IeHa U3 PONWIOBOTO CIIUPTA. Y K&KUTE MeXaHU3M peakLvu.

41. Ha3zoBuTe 1o paljoHa/bHOW HOMEHK/IaType
H3C - CH-CH = CH2

CH3z

42. YKaKuTe MexXaHu3M peakl[iu MpucoeiiHeHus Opoma K 3TueHy. Kak Ha3bIBalOTCsS peakijvuu
MPUCOeIUHEHUS TaKOTrO THIa?
43. HanuiyMre CTPyKTYypHYIO (JOpPMyJ/ly CHMMETPUUHOTO IUH30IPOIUISTH/IEHA.
44. Hanuiunre cxeMy OKUCJIEHUS IPOMU/IeHa paCTBOPOM MapraHLOBOKHC/IOTO Kalvsi B MATKUX
ycnoBusix (peakuusi Barnepa).
45. HazoBuTe no paljOHa/IbHOW HOMEHK/IaType

H>C = CH - CH = CH>
46. Harummumre cxemy B3auMo/ielcTBUs 1-OyTeHa ¢ BOZIOH.
47. HanuiMre cxeMy MoAUMepr3alvy 3TUieHa. KakoBo MPOMBIIIIIEHHOe 3HaUeHUe JaHHOW peakLuu?
48. Harnummmre cxemy B3auMO/IeMCTBUS AMBUHIUIA C OHON MOJIEKYJ/ION OPOMHCTOr0 BOZIOPO/Ia.
49. HazoBuTe MO palOHa/IbHOM HOMEHKJ/IaType

H>C =C - CoHs

CoHs



50. HanmimTe cxeMy roJsiyueHUst MeTUialieTuaeHa u3 1,1-aubpomnpornasa.
51. HarummTe CcTpyKTypHYTO popMyy 3-MeTHn0yTrHa-1.
52. YKaKnTe MexaHM3M peakLiuM M0JyYeHUs STU/IeHa U3 COOTBETCTBYIOLLEr0 rajoreHOnpor3BOLHOIO
B MMPUCYTCTBUHU CITIMPTOBOTO PacTBOPA ILIeJIOUH.
53. HazoBurTe 1o MeXyHapogHOW HOMEHK/IaType

CH3-CH = |C - CH3

i
CHs

54. YKaXuTe KaueCTBeHHbIe peaKliy Ha JABOMHYIO CBsi3b. Hamuimre cxeMbl peakLyy.

29. Ha3zoBuTe 10 MeXXAyHapOJAHOW HOMEHK/IaType

H:C-CH2;-CH = |C—CH2 — CH; - CHs3

H3C —CH - CHs
55. HanuimTe cxeMy OKHC/I€HUsI CAMMETPAYHOTO JUMETU/ISTA/IEHA XPOMOBOUM CMEChIO (SHEPTHUUHOe
OKHCJIeHNe)
56. Ha3zoBuTe coeiHeHUs TI0 CUCTEMATUYeCKOU U pallMOHAa/TIbHOM HOMEHK/IaTypaMm:
A) CH3-C =C-CH-CH3
|
CHs3
b) CH3 — CH- C = C- CH- CH3
| |
CHs CH3

57. Kakue yrieBoJopo/ibl MOXXHO TOJIyUWTh TIPU J€MCTBUM CITUPTOBOIO PACTBOPA 111€/I0UH Ha:
A) (CH3)2— CH — CHBr—- CH; Br
b) 3-metun, 1,2-guxnopbyTan
58. Ha3oBuTe 10 paliioHaIbHOM HOMEHK/IaType

HC=C-CH-CH; - CHs

CH3
59. HanmiuTe CTpyKTYpHYIO hopMyy mpem-0yTralieTHIeHa U Ha30BUTE ero 1Mo MeX/[yHapOAHOH
HOMEHKJIaType.
60. Hanmiue cxeMy oOpa3oBaHus arleTUIEHUA Me/IH.
61. [IpoBenute peakuuto Kyueposa c:
A) nponuH
b) 6yTuH-2
62. [JanTe Ha3BaHUs MO0 CUCTEMAaTUYECKOU U paljuOHaIbHOM HOMEHKJIaType:
A)H3C-CH-CH;-C=CH

CoHs
b) H.C=CH-CH =CH
63. Mcxo/s 13 aljeTUIeHa To/yunTh Oy THH-2.
64. Kakue yrineBofopo/ibl pearupyroT C CUHUIbHOW KUCIOTOM?
A) 3-meTunbyren-1 b) 3- MmemunOyTHH-1
65. HanmimTe cTpyKTYypHbIe (pOpPMyJIbl CIeAYIOLMX COeMHEeHMI:
A) 3,3,4,4,-TeTpaMeTU/ITIEHTHH- 1
b) MmetunsTunanetunexn
B) 3-metunbyTun-1
I') CsHs
66. Kakue yrieBoiopo/ibl 1oJiyuaTcs TIpU ZielCTBUM CITMPTOBOIO PACcTBOpA 1[e/I0Ur Ha 3-X/I0pOyTaH.
67. Kakue yryiieBo0po/bl pearupyroT C aMUI0M HaTPUS:



TIPOTIVH; AUMeTH/Ial|eTU/IeH?
68. HaruimTe 1 Ha30BUTE 0 CHCTEMAaTHUECKON HOMEHK/IaType 30Mephl 3-MeTHUI0yTHH- 1.
69. HanmiiimTe peakiiyy CTyTIeHYaTOTo THAPUPOBaHUs 2,5-AuMeTUreKCuH-3. HazoBurte obpa3sytoriye
YT7IeBOZ0PO/IbI 110 CHUCTeMaTHUeCKOl HOMeHK/IaType.
70. Hanuimmre XuMrU4ecKre peakLyu, TPU MOMOILM KOTOPBIX MOXKHO OT/IAYMUTD TIPOTIU/IALieTH/IeH OT
MeTU/I-3TH/I-alleTU/IeHa.
71. TlonyunTe BCeMU W3BeCTHBIMU CITIOCOOOMMU:
a) 3TUI0eH30T;
0) Tonyom;
B) M30TIPOITMIOEH307T;
') OPTO-KCUJION;
[1) mapa-KCUIo:
72. O6BsicHUTe MeXaHU3M U TTPOBeIUTe HUTPOBaHUe COeJUHEeHUM:
a) xyiopbeH30a;
0) mpornunbeH3oma;
B) HUTPOOEH301a;
r) 6eH3anberu/a:
73. B Kako#i 1ocsie/joBaTe/IbHOCTH CJIe[[yeT IMPOBECTH PeaKLyH, YTOObI TIOMyUnTh, UCXOAS U3 OeH3071a:
a) M-HUTPOXJI0pOeH301T;
0) o-HUTPOX/IOpOEH30JT;
B) M- HUTPOXJIOpOEH301T;
r) n-cyib(hobpoMOeH30T;
n) o- cynb(obpombeH30I:
74. B peakuuto @pugens-Kpadrca BBeguTe:
a) 3TUI0eH30/ U XJIOPUCTBIA STHIT;
6) Tomyosn v GPOMUCTBIN U30TPOITHT;
B) 6€H30/1 ¥ STU/IOBBIM CITHPT;
T') BTOPUYHBINA OPOMOYTHT ¥ M30TIPOTTHIOEH301T;
75. 3 GeH30/1a MOTyYUTh TIapa-TOJTyO0ACYTb(HOKUCTIOTY.
76. 13 6eH30/ma monyunth opTo-Kcuiion (1,2- aumeTunoeH3001)
77. 13 GeH30/a MoyYuTh KyMoJ1 (M30MpOruI0eH30/1)
78. 113 GeH30/1a TIOSYYHTh TIapa-TpoIUIn300yTHI0EH30/T.
79. V3 6eH30/a MOMYYUTh MeTa-Au3TUI0eH3011.
80. 13 6en3osa nmoayunTh rapa-pTopbeH30HHYI0 KHUC/IOTY.
81. 13 GeH3071a MO/IyUYUTh MeTa-AUHUTPOTOYOJI.
82. 13 6eH30/1a MOTyUUTh OPTO-AUXIOPOEH30HHYI0 KUCTIOTY.
83. 13 6eH3o/1a moayuuTh 2,4,6,-TpuMeTUIOpPOMOEH30/.
84. 113 6eH30/1a OMYYNUTh MeTa-IUITUIOEHOICYTb(OKUCIIOTY.

TpeboBaHusi K 0opM/IeHHIO OTUETA MO JIabopaTopHOii paboTe mo pa3jeny 2
«Opranuueckas XuMHs»

Ortueta oopmsieTcsi B 1abopaTOpHOM TeTpajiy.
Cogeprkanue otuera:
TIOPSIIKOBBIM HOMep J1labopaTOpHO# paboThl, ee Ha3BaHUE;
1jesib paboThI;
3a/jaHue;
KpaTKOe TeopeTHuecKoe BBeJieHHe K JaHHOW pabore;
Ha3BaHUe OMbITOB;
othopmsieHMe pe3y TbTaTOB OIBITOB B COOTBETCTBHUH C IPebsIB/IsIeMbIMU TPeOOBaHUSMHU.
3armura 1abopaTopHOl paboThI OCYIIECTB/ISIETCS Ha 3aHATHH, CIeYIOLeM T0C/ie ee BbirosHeHus. [1pu
3alyTe CTYAEHT [JO/DKeH TIpe/ICTaBUTh OTUeT T0 JiabopaTopHOW paboTe, COCTaB/IeHHBIA TIO



TIpe/IJIOKeHHON BbIllIe CXeMe, TIOSICHUTb BCe TIpUBeJeHHble pacueTbl M BBIBO/IbI, BBITIOJHUTH CBOMN
BapMaHT 3aZlaHUsI TI0 TeMe JjabopaTopHOM paboThl (PelIuTh 3a/auy WM COCTaBUTh ypaBHEHUs
XUMHYECKUX peakiyi).

TecToBbIe 3ailaHuA /I TeKyLIero KOHTPOJis 3HaHUM 1o pa3jeny 6: «Teoperuueckue
OCHOBBI OPraHNYeCcKOd XUMHUH. YTJ/1eBOA0POAbI (A/IKaHbI, a/IKeHbl, a/IKaJUeHbl, aIKUHbI,
apeHsbI)»

Ba/sleHTHOCTDb yrjiepoja B rIpordHe paBHaA:
+4

W N oo

SsIB/ieHHe CylleCTBOBaHMA HeCKO/ILKHX BellleCTB OAHAKOBOI'0 COCTaBa, C 0/{HOH U TOH e
MOJIEKY/IIPHOM MacCOH, HO C Pa3HbIM CTPOEHHEM MOJIeKYJI — 3T0:

aM(pOTepHOCTb

TOMOJIOTUS

+u3omepus

aJIJIOTPOIIHS

BemecrBa O0yTaH U H300yTaH AB/IAKOTCA:
+u30Mepamu
AHTHIIOJAMU
a/VIOTPOTTHBIMY BUIOM3MEHEHHUSIMU
rOMOJIOTaMH

Kakue 13 npuBe/leHHbIX HH)Ke BellecTB sB/sieTcsa n3omepom coeanHennsi CHz—( CHz)s —CH3?
+CH3 —CH(CH3)- C(CH3)2 —CH3
CH3 —-C(CH3)2 —CHs3
CH3 -CH(CH3z)— CH(CH3)- CH3
CH3 —-C(CH3)s —CHs3

YT100bI Ha3BaTh Pa3BeTB/IEHHbIH YI/IeBOJ0P0/], CHauasia HY)KHO:
+BbIOpATh CaMyt0 JIJIMHHYIO LIeMOUKY aTOMOB YTJ/Iepoja
yKa3aTb Ha3BaHUs paJiuKaioB
yKa3aTbh MPUHA/JIEXXHOCTD K KJ/IaCCy BelecTB
yKa3aTb pacIioyio’KeHue paJjuKanoB

BemecrBa CH3 —CH3 u CH3 —CH2 —CH3 sB/sloTCA:
“30Mepamu
+romMoJioraMu
a/UIOTPOIHBIMUA BUOM3MEHEHHUSIMU
pasuKasaMu

AToOMBI yI/iepojia B a/IKaHaX HaXOJSTCS B COCTOSTHUU:
S p- TMOpUAM3aLUH
pp- rubpuIU3aIum
+sp3- rubpuaM3aLK
B HETUOPUIHOM COCTOSTHUM



ITIpuMmep peaknuu 3aMell|eHH :
+C2He + Clz - ...
CoHs+[O]+ HO —...
C2Hs + HCl —...

CZ H4 + HZO - ...

Buj w3omepuu, XapakTepHbIN /i OyTeHa -2 1 HeCBOWCTBeHHbIH OyTeHy -1:
130Mepus YIJIepOJHOrO CKeseTa
OINTHYecKast
+reomeTpuuecKas
TMOJIO)KEHUsI JBOMHOU CBSI3U

Ilenten-1 u rekceH-1 aBaAIOTCA
OZHUM U TeM e BelleCTBOM
CTPYKTYPHBIMH M30MepaMu
reoMeTpuuYeCKMMU U30MepamMu

+ roMoJioramu

B Mosekysie 2,2-auMeTnI0yTaHa THI THOPUAM3aMM aTOMHBIX OpOUTa/ied aTOMOB yrJIepo/a
+TOJ/IBKO Sp°
TO/IBKO Sp?
sp® u sp?
sp3, sp? u sp

®OyukiuoHanbHyo rpynny  -HC=0 copepxxaTt MoJ1eKyJibl
CJIO’KHBIX 3(DUPOB
CIIUPTOB
+a/nb/erusioB
KapOOHOBBIX KHCJIOT

Hawu6os1ee pacripocTpaHeHHbIH BH/| XUMHYECKOH CBA3U MEX/y aTOMaMH yIJiepoja B
OpraHM4YecKHX BelljecTBax

VIOHHAast

KOBaJIeHTHas1 HeroJIsipHast

+KOBajIeHTHas NoJIsIpHast

MeTa/uIhyecKas

Teopus XUMHUYECKOr0 CTPOEHHsI OPraHMYeCcKHUX COeJJUHEeHU Mpejio)KeHa:
M.B. JIOMOHOCOBEIM;
L.1. MeHpeneeBbIM;
+ A.M. byT/iepoBbIM;
N.4A. Bepuenunycom.

BanenTHOoCTh aToMa yriepoja B 3TuieHe CH,=CH> paBHa
JIBYM
Tpem
+ueTblpeM
[ATU

I'omos10rHUecKHM PsiOM Ha3bIBAeTCS:
COBOKYITHOCTD BEI[eCTB, CO/IeP>KalliX OJUHAKOBOE UMCJI0 aTOMOB YT/IePOAa;



Pz, BellleCTB, MMEIOIIMX OJJMHAKOBBIM COCTaB, HO Pa3/IMYHOe XMMUUECKOe CTPOEHUE;
+psf BelecTB. CXOHBIX [0 XMMUUECKOMY CTPOEHUIO 1 CBOMCTBAaM, COCTaB KOTOPBIX OT/IMYAeTCs Ha
OJiHY Uy Hecko/bKo rpymm CHo-;
COBOKYTIHOCTb BeII|eCTB, COCTaB KOTOPBIX OTJIMUAETCs Ha OFHY WK HecKosbKo rpymnn CHo-;

YKakure npounecc, Ipy KOTOPOM M3 HeOPraHMYeCKHUX BelleCTB M0/Iy4alTCs OpraHnyeckKue:
['openue apeBecuHsl
[IumeBapenue
LpixaHue
+doTocuHTe3
B Ha3BaHUM KaKoro BelecTBa ecTb cy(ppukc -uH
+HC=CH
CH>=CH-CH=CH>
CHz-C=N
CH3-CH=CH-CH3

Kaxkoi B/, H30MepHuH Ha3bIBaeTcCsl NPOCTPAHCTBEHHOU?
YrepogHoro ckenera
[TonokeHnst KpaTHOM CBSA3U
Mexxk/accoBast
+1[1C- U TPAHC- U30Mepusl

B Mo/1eKy/1ax KaKHX BelecTB 00s13aTe/IbHO MPUCYTCTBYeT LIUKJI?
+apeHbl
aJIKeHBbI
QJTKUHBI
KapOOHOBbIe KUCIOThI

CKOJ/IBKO YTJIEBOAOPO/AOB H300paxkeHo ¢opmyiamMu?

H,C (|:
H,C C C—CH
} H, H, ’ CH, CH,
H,C——CH,
CH,
H,C C CH C—CH
3 H2 2 H2 3
+01H
JiBa
TpU
YeThbIpe.

Oﬁl.l[aﬂ q)opMyna d/IKAHOB:
Cn H2n
Cn Hon
+ Cn H2n+2
Cn Hn



O6mas ¢gopmysia aJTKeHOB:
+ Cn H2n
Cn H2n—2
Cn H2n+2
Cn Hn

Oﬁl.l[aﬂ q)opMyna d/IKHHOB:
Cn H2n
+Cn Hon
Cn H2n+2
Cn Hn

MoJieky/ibl a/IKEHOB CO/iepKar :
JIBe IBOMHBbIE CBSI3U
TO/IbKO OJWMHapHble CBS3U
[IBe TDOUHbBIE CBSA3U
+0/IHY [IBOMHYIO CBSI3b

B 3TeHe aTOMBbI yrjiepoja HAXOAATCS B THOPHAHOM COCTOSTHHH:
sp
s2p?
+sp2
sp?

CBsi3u MeXly aToOMaMHU yrjiepoja B 3TeHe:
+04Ha O- CBA3b U OAHA TI- CBS3b
[iBe 0 - CBSI3U
[iBe Tl - CBSI3U
TPU T - CBA3U
Peakiua CH; = CH - CH3 + HCI -~ CH3 - CH(CI) - CH3
NpoTeKaeT COIJIAaCHO NpaBHIIY:
bytneposa
+MapKOBHUKOBa
MenpeneeBa
3UHMHA

BemecTBo, popmysa koroporo Cg Hs, oTHOCHTCA K Kaccy :
aJIKaHOB
aJIKUHOB
aJIKeHOB
+apeHOB

OcHOBHBIE HaNpPaBJ/IeHUs MPOMBIIUICHHOU Iepepa0doTKH MPHUPO/HOTO rasa:
+TOI/IMBO, UCTOYHUK SHEPruu
roJiyueHve napauHoB
T0JIyueHNe TI0JIMMepPOB
TI0JIy4YeHre PacTBOpUTesIen



Kako# xuMuueckuii MeTo/ HCIIO/IB3YIOT AJ/Is1 IEPBUYHOI nepepaboTku HedTH
CKUTaHHe
pasJiokeHue
+(pakL1OHHas NeperoHKa
KPeKWUHT

M cTouyHNKOM, KaKHX yI/1€BO/0PO/0B SIB/IAETCA KaMeHHOYro/JIbHas cMoJia?
TnpeJie/IbHbIX
+apoOMaTHUYeCKHX
Herpe/ie/IbHbIX
L{uK/IonapauHOB

ITouemy mepepadoTKa yr/jisi HOCUT Ha3BaHHe CyXOi MeperoHKu
+TIpOBOAUTCsE 6€3 10CTyIa BO3/yXa
6e3 oCTyTIa BO/IbI
OCYILAIOT TIPOAYKTHI
TIePeroHsII0T CyXUM MTapoM

I'/1aBHBIM KOMIIOHEHTOM MPUPOJAHOrO ra3a siB/isieTcsi
9TaH
OyTaH
6eH3071
+MeTaH

IIpu TepMHUUECKOM KPEeKHWHTe U3 MOJIEKYJI a/IKaH 00pa3yoTCsa MOJIEKYJTbI
a/IKaHOB
a/IKaHa v aJKWHa
+ajKaHa U ajikeHa
a/IKeHOB
Yucso rpynn CH;-, 0T/IMYAKOLMX M0 COCTABY 3TaH M NMPOMNaH PaBHO:
+ogHOMY
ABYM,
Tpém,
YeTBIpEM.

H
H,C—C—C—C—CH,
H, H, ]

2 2 CH
Ha3BaHnmue yryieBogopoja c ¢gopmyJioii: 3

4-MeTU/IIIeHTaH,

2-MeTHU/ITIPONaH,
3-MeTU/ITIeHTaH,

+2-MeTu/IeHTaH

IIpouecc, ypaBHeHHe KOTOPOro MPeACTaB/IeHO HIKe, Ha3bIBAeTCs:
JleTUIpupoBaHueM,
pUdOPMUHTOM,
KPEKUHTOM,
+TUPUPOBaHUEM.



—_— 3

HC—C—0"CHy + h2 k@b P c—c—c—cH
2 2
KakoBo MUHMMa/IbHOE UKC/I0 aTOMOB yrjiepoaa B HPEHaX?
4
5
+6
7

3amectutesii I poja OpPHEHTHUPYHT peakHuHM 3JIeKTPO(HU/ILHOI0 3aMelleHHsl B
IMoJ1I0)KeHHe IIUKJ/IA:

2,6

3,5

2,5

+2,4,6

B npoaykre peaknuu Bropna unc/10 aToMoB yrJiepoja no CpaBHeHHIO C HCX0AHbIM
rajioreHa/JIKaHoM:

0CTaeTCs MPeXXHUM

+y/iBauBaeTcsl

yBeJIMUMBAaEeTCs Ha O/IVH

yYMeHbIIaeTCs B/IBOe

OCHOBHBIM NPOJYKTOM /lerdpaTaniy CNUPTA, uMemwiero ¢gopmysty
CH3

I
CH3-CH- C-CH;-CH; aBaserca:

|

CH; OH
+2,3-IUMeTH/IIeHTeH-2
2-3Tun-3-MeTUnbyTeH- 2
3,4-TuMeTunIeHTeH-2
2,3-TuMeTu/IeHTeH- 1

IIpu TpuMepHU3anMH anieTH/IeHa 00pa3yercs
I[UK/IOT€KCaH;
TeKCHH;
T'eKCeH;
+0eH3051

JIBe NBOMHBIE CBSA3U COAEPIKATCHA B MOJIEKYJIe
KayuyKa
+0yTazueHa
L[UKJIOTTpPOTIaHa
alleTHIeHa

HaiiuTe ypaBHeHHs, KOTOPbIE 0TPA)KAIOT MPOIeCC KPEKHHTa
+ CgHis — C4Hio + C4Hsg
nCyHs - (-CHz-CHZ' )n
CH4 + 202 — C02 +2H20
CsHis - 8C + 9H>



Kak 0T/IMYMTB al[eTH/IeH 0T MeTaHa
+ 10 crmocobHOCTH 0becIBeUnBaTHL OPOMHYIO BOY
ropethb OeCI[BETHBIM T/IaMEHEM
00pa3oBbIBATh B3PLIBOOIIACHBIE CMECH C BO3[yXOM
pasjiaraTbCsi PYU HarpeBaHUU

CaMmpblii pacIpoCTpPaHéHHbBIN B PUPO/E YI/IEBOAOPO/
OyTaH
MazyT
+MeTaH
areTuIeH

B npoMbILIEHHOCTH apoMaTHYeCKHe YI/IeBO0POAbI MO/IYYaloT U3...
+HedTH;
TIPUPOZHOTO Ta3a;
OCTaTKOB FOPHBIX [1OPO/;
Topda.

ApomaTHuecKue yrjieBoAopo/ibl ropAT KONTAIMM IIJITaMeHeM [0TOMY, UTO...
B HUX MaJjla MaccoBasi 0/1s1 BOJOPOJa;
+0HU cofiep>KaT 00/IbII0e KOJTMUeCTBO YIJIepo/ia;
OHHU TOKCHUYHBI;
B HUX HeT aTOMOB KHCJI0pO/a.
Kakoii Henpe/je/TbHBIN YI/IeBOAOPOJA MOXKHO MOJIYYUTh U3 1,2-1udpomM0OyTaHa
CHBr-CHBr-CH>-CH3 B peakiji €0 ClIMPTOBbIM PacTBOPOM I'H/IPOKCHAA Ka/Ius?
+CH>=CH-CH>—CHz3;
CH =C-CHs;
CH>= CH-CH=CHy;
CH=C-CH;—CHs;

Tema «Kucnopojcoaepxamue coeguHeHus (CrivpTsl, (heHOJIbI, TPOCThIE 3(PUPbI. AbAerU/bl U
KeToHbl. KapboHoBbIe KucnoThl. CroxkHbie 3¢upsl, ZKupbl. Mbuia.)»

Bonpocs! gisa codecegoBanusa mo Teme «Kucopojcoepkaigue coefuHeHUs
1. Hanmcatb CTpyKTYpHBIE (OPMY/IbI H30MEPHBIX CITUPTOB C 00111eld dhopmysiont CsHi20. Ha30BUTE UX U
YKa)KUTe NepBUYUHbIe, BTOPUYHbIE U TPETUUHBIE CITHAPTHI.
2. Harimre opmysty civpTa ¥ OKUC/IUTE ero: 2-MeTHUI0yTaHo-2; 3-MeTunoyTaHos-1; 6yraHomn-2.
3. Hanvcarp peakuyu AierupaTtarliu CriipTa (Me>KMOoJIeKy/ISIHYI0 U BHYTPUMOJIEKY/ISIPHYIO): TIPONaHo-
2;
4. TlomyunTh CIUPT U3 ajJKeHa W BBECTH €ro B peaklMI0 C NSTUXIOPUCTBIM ¢opdopom (crupT 3-
MeTHUI0yTaHO-2;
5. IlonyuuTe CHOUPT W3 TajJOreHONPOM3BOJHOTO 2-XJ0p 2-MeTWINpPONaH U B3auMOJEWCTBUEM CO
L11e/I0UBIO.
6. Harucatb cxemy B3auMogelicTBUs n-OpomdeHosia ¢ YKCYyCHbIM aHTUIPU/IOM
7. Hamucarb cxeMy CUHTe3a pe30pliiHa U3 0eH30/1JUCy/Ib(OKHUCIIOT.
8. Hammcatb cxeMy OKHC/IeHUS] THAPOXHMHOHA.
9. Hanucarts peakijuro niporasuiosa ¢ 3 MoJIeKy/laMU YKCYCHOT'O aHTUpua.
10.  HamumuTe peakijuio rpeBpalieHusi: XxJao0pbeH3om — gpeHon — TpubpomdeHosn
11. Crnenyroiye KUC/I0ThI MOJIYYUTh U3 COOTBETCTBYIOLLUX ra/I0reHONPOX3BOAHbIX Tpe/ie/TbHbIX
yTJIeBOZIOPO/IOB uepe3 CTaZiui0 0b6pa3oBaHusi HUTPU/IA (TPUMETH/IYKCYCHast KUC/IOTa,
METHIIPOIU/IYKCYCHasi KUC/IOTa).



12.  Kakue KMC/IOTBI MOXKHO I10JIyYUTh 1P OKUC/IEHUU 2-MeTU/IIIPOIlaHa/lb.

13. Harmmmre peakiun rugponmsa 1,1,1-rpubpombyTaHa, Ha30BUTe TT0/TyYeHHbIE COeAUMHEHUS U
BBe/IUTe B PeaKL{1I0 C U30MPONUIOBLIM CITMPTOM (3Tepru(HKaLUN).

14.  Hanmmmre ypaBHeHVe peakL|UM ITPOIMOHOBOM KUC/IOTBI C XJIOPOM, THPOKCH/IOM HaTpus,
Ha30BUTe [10/TyYeHHbIe COeIMHeHNUs.

15. Hanucatb opmyiibl ciieiyroux KUCIO0T: TIPOTreHoBast KMC/I0Ta, 2-MeTHU/MPONaHoBas, N-
¢bennneHvKap6oHOBast KMC/I0Ta.

Tunosble ynpaxHeHus 10 TeMe «Kucopojcoaepxaiye coejHHeHUS»

1. Hanwumure cxeMy KHMCJIOTHOTO FHZPOJIK3a MPOIUIOBOTr0 3¢upa MypaBbUHON KHUCIOTHI
(npornundopmuata). HazoBuTe NpoAyKThl peakijvu.

2. HamuimTe CTpyKTYpHYIO (hOPMYTY XKUAKOTO Kupa. YKaxurte. OT uero 3aBUCUT KOHCUCTEHLIUS
JKAPOB.

3. Uro Ha3bIBaeTCs peaklyen rufporeHusaln? Hanuimre cxeMy ru/poreHr3aluu TpuoseaTa
rvLeprHa. Ha3oBuTe NpoAyKT peakijyu.

4. Hanumure cxeMy I[eJIOYHOIO FMAPOJIM3a 0OJleona/lbMUTOCTeapuHa. Ha3oBuTe nosyueHHble
TIPOJYKTHI.

5. HanummTe cxemMy ruiposi3a TPUMNAJIbMUTUHA C MOCAEAYIOLIUM 1eCTBUEM HaTpUs
rugpokapboHara. Kakyro KOHCUCTeHLIMIO UMeeT TI0/TyYaroleecst MbLIo?

6. HamuiuTe cTpyKTYpHYIO (DOPMY/Ty TBEPOTO Mblia. YKa)KUTe, OT Uero 3aBUCUT KOHCUCTEeHLIUS

JKAPOB.

Hanmmimute cxemMy moJtyueHUst abMUATOqUCTeapyuHa. Kakoi 1o KOHCUCTeHIUY Oy1eT >Kup?

8. Kak MO)XHO MOJIyuuTh HATPUEBYIO COJIb CTEAPUHOBOM KHCIOTHI (MbLIO) M3 kupa? Hanumure
CXeMy MOJTyYeHHUs..

9. HanwuiuuTe cxeMy KMCJIOTHOT'O TM/IPOJIM3a STU/IOBOTO 3()Hpa MOHOX/IOPYKCYCHOU KUC/IOTHI.

10. Hanuimure cxeMmy moyueHUs: IPOMUIOBOTO 3(rpa YKCYCHOM KUCIOTHI U3 aHTUAPU/A KUC/IOTHIL

11. BeiBegute GopMysbl n3oMepHbIx criupToB CeHyOH (8 n3omMepoB). YKa)kuTe repBUUHbIe,
BTOPHUYHbIE, TPETUYHBINA CTUPTHL. Ha30BUTe UX: a) 110 3aMeCcTUTeTbHOM HOMeHK/IaType; 0) 1o
palyoHaIbHOW HOMEHK/IaType.

12. HarumumTe ymipolieHHble CTPYKTYPHBIE ()OPMYJIBI CITUPTOB: a) METU/I-3TU/I-U30MPONH/I-KapOuHona; 0)
1-BTOP-0yTUI-KapOUHO/Ia; B) METU/I-JUU30TIPOIII-KapOruHOa; T') TMPONUI-u300yTUI-KapOuHoa; 1)
M30MPONUI-U300yTH/I-KapOWHOMa; €)  BTOp-OyTWiI-TpeT-u300yTua-kapouHosa.  Ha3zoBute 110
3aMeCTUTe/IbHOM HOMEeHKJ/IaType.

13.Hanummre yripoiijeHHbIe CTPYKTYPHbIe (POPMYJ/Ibl U Ha30BUTeE T0 PAllMOHAbHON HOMEHK/AType: a) 2-
MeTH/I-3-TeKcaHoJI; 6) 3-MeTH/I-2-TIeHTaHo; B) 3-3TU/-3-TeKCaHoT; T) 2,2,3,4-TeTpaMeTu/1-3-TieHTaHOoT;
) 2,2,3,4,4-nieHTaMeTU/-3-TeKCaHO/JI.

14. HanummTte ypaBHeHUs peakLWid IMOJy4YeHUsS U THAPOJM3A: a) HaTPUEBOIrO ajKorossdra 2-MeTus-1-
nporiaHosa; 6) OyTwiaTa HaTpusi; B) HW30MpOINWIATa Kaaus; I) MeTwaata MarHus. HasoBute
oOpa3ytoliuecs: coeIMHEeHUsI.

15. HanmmmTe cxemy peakijyi, MPOTEKAOLIWX MPU [JeHMCTBUM KOHLEHTPUPOBAHHOW COJISTHOW KUCJIOTHI (B
TIPUCYTCTBUM XJIOpUJA LMHKA): a) Ha W3OMPOMNMWIOBBIM cmupT; 6) Ha OyTWIOBBIM CIMPT; B) Ha 2-
MeHTaHOJ; T) Ha AUMeTHI-TIponuikapouHosi. HazoBuTe rosryueHHbIe COeJUHEHMS.

16. Harummre ypaBHeHUs peakLUii: a) MPOIKIOBOrO CIMPTa C MeHTaxaopuaoM (ocdopa; 6) 3TUIOBOrO
cnupta ¢ TpuxsopuzioM (ocdopa; B) 3-MeTmn-1-OytaHoma ¢ Tpubpoamuzom docdopa; T)
IuMeTUMATHIKapbuHosa ¢ PCls; o) nponuiv3onpornyiakapouHona ¢ PBra.

17. Hammumre ¢dopMysibl CIeAyIOMUX ABYXaTOMHBIX CHOHMPTOB: a) MeTaHAuon; 0) 1,2-3taHauon
(3TUnenHr/ivkosn); B) 1,1-3tanauon; r) 1,3-nponanguosn; a) 1,1-nponaHauos; e) 2,2-MponaHAuo; )
2,3-numetun-2,3-0ytanauon; 3) 1,5-nenrananos. Kakve U3 HUX HEYCTOWUMBHI U B CBOOOTHOM BH/le He
CyiecTByOT? UTO C HUMU TTPOMCXOJUT B MOMEHT 0Opa3oBaHusa? Haruimre cxembl TIpeBpalljeHui.

18. Kak MO>XHO TO/TyUMTb [JIMKOJIA U3 YI/IeBOJOPO/OB:

~



1
2

2

2

a) CH,=CH-CH>—CHj3s 6) CH;—CH=CH—CH3zB) CH3—CH-CH=CH; CH3
Hanumimte cxeMbl peakuyid. Ha30BHTe MMKOMM M UCXOZHBIE YTI€BOJOPOBbI.
9. BeiBeiuTe hopMyJibl BCeX MPOCTHIX 3(hHUpoB 1 n3oMepHbIX UM criupToB C4H100. Ha3oBure coefiiHeHus!.
0. Hammmmre ¢opmynsl: a) gumnporwioBoro 3¢upa; 6) 3tunbyrtunoBoro 3¢wpa; B) STHI-TPeT-
n300yTUI0BOTO 3¢Upa; I') AU-BTOP-OyTHioBOoro 3¢dupa. Kakve W3 HUX Ha3bIBAOTCS CMeIIaHHBIMU
npocTbiMU 3¢rpamu? Ha3oBuTe Bce 3(pUpkI IO 3aMeCTUTEeIbHOM HOMEHKJ/IaType.
1. Harmummmre dhopMyJIbl: @) STUIBUHUIOBOTO 3¢Hpa; 6) METUIBUHHAIOBOTO 3(hUpa; B) TIPOITHIA/ITUIOBOTO
s¢upa.
2. BeiBeguTe (opMy/bl BCeX BO3MOKHBIX: a) METWU/IOBBIX 3()MPOB TriMiepyuHa; 0) 3TUIOBLIX 3(HPOB
3TUeHrMKonsg. Ha3oBuTe coejuHeHUsI.

23. Kakue CoeIMHEHUWA IM0TyUaroTCA MMPpH B3aI/IMOAEI>iCTBI/II/II a) MPOIKIdTa HAaTPHA C XJIOPUCTBIM ITPOITUJIOM;

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35

36

37

0) sTWiaTa HaTpUs C 2-OpOMIIPOIIAaHOM; B) HOAMCTOro M300yTH/Ia C METHUIATOM Hatpwis. Harmummmre
ypaBHEHUsI peakLyii.

BeiBeguTe dopmMysibl BceX W30MEPHBIX abAeruZioB U KeToHoB: a) C4HgO; 6) CsH10O. Ha3zoBute Bce
CoeJMHEeHUS 10 3aMeCTUTE/IbHOM HOMEHKJ/IaType, KpOMe TOr0, ajibJeri/bl 10 paljioHaIbHOM, @ KETOHBI
M0 paiMKaJbHO-(QYHKLMOHAIbHOM HOMEHK/IaTypaM. YKaXWTe Mac/sHbld U W30MacC/sHbIH,
Baj/lepUaHOBbIM U M30Ba/lePUAHOBBIN a/lbJeTU/ibl.

Hamwmimte (opMysibl 1 Ha30BUTe IO 3aMeCTHUTE/IbHOW HOMEHK/IAType: a) JAWMEeTWU/I-3TUII-YKCYCHBIN
anbaeruzi; 6) MeTUI-TIPOTU/I-YKCYCHBIM anb/ieTu/; B) MeTHJI-U30TPOIUI-YKCYCHBIN anberus; r) 2-
MeTH/I-Ba/lepUaHOBbIN albJerus.

Hanummre gopMysibl c/iefyromUX aabAeruZioB U Ha30BUTE WX IO paliMOHAalIbHOM HOMEHK/aType: a)
rekcaHam; 0) 2-MeTuI-TeKcaHasl; B) 2,3-TUMeTU/I-TIeHTaHat; 1) 3,3-1u-MeTUa-0yTaHart.

Hanummre ¢dopMynbl criefyrolMx KeTOHOB M HA30BUTE HX M0 PpajuKaabHO-()YHKLMOHATbHOU

HOMEHKJ/IaType: a) 4-renrtaHoH; 0) 2,4-A1uMeTHI-3-TIeHTaHOH; B) 2-MeTH/I-3-TeKCAaHOH.

V3 Kakux anbJerujioB WA KeTOHOB TPU BOCCTAHOBJIEHUM MOTYT OBbITb TIOMy4YeHbl CITUPTHI: a)
METUTU30TIPONUIKapouHos, 6) 1-0ytaHom; B) AusTWIKApOWMHOM; T) u300yTUnKapouHon. Hamwmimre
ypaBHeHHUs peaklyii BOCCTaHOB/IeHWsl. Ha30BUTe anbJeru/ipl U KeTOHBI.

Kakue coeiHeHHs TIOJyUYarOTCs TIPY I€HCTBUM: @) STUIOBOTO CTIIMPTA Ha TIPOMMOHOBBIN anberus; 0)
METUJIOBOTO CIIMPTa Ha YKCYCHBIN anberus? HazoBure obpasyromiyecs: coeluHeHUs.

Hamnuivre ypaBHeHHsI BO3MOJKHBIX peakiui aabJ0/IbHOM U KDOTOHOBOM KOH/IeHCALU, MPOTeKarLue
B CMeCH /IBYX a/IbJIErH/I0B: a) YKCYCHOTO U TIPOTIMOHOBOT0; 0) YKCYCHOT'O U MacJISIHOTO; B) YKCYCHOTO U
TPUMETUIYKCYCHOT0; T) MacJITHOTO U U30Mac/siHoro. HasoBuTe nosyueHHble CoeJUHEHUS.

Hanummre cxembl peakiiyid, IpyA KOTOPBIX MYyTEM OKUC/I€HUSI COOTBETCTBYIOLLMX CITMPTOB MOJIy4ar0TCs:
a) W3OMPONMWIYKCYCHBbIA anbieruj;, 0) MeTHI-BTOpP-OyTHUI-KeTOH; B) 2-MeTwnOyTaHai. Ha3zoewure
VICXOZHbIe CIIUPTHI.

HamvimvTe ypaBHeHUsl peakUWii TO/yueHHsl aibJerd[OoB M KEeTOHOB, KOTOpPbIe 00pasyroTcs, ecyiu
ToJiBepraTh /1eTUpUPOBaHUI0 CIIUPTHI: a) W3OMPOIU/IOBLIN; 6) BTOp-OyTHIKap6uHOM; B) 3-MeTu-1-
OyTaHout; T) 3-MeTun-2-6ytaHosn. HazoBute obOpa3yrormuecs: coeIMHEHUs

Hanumwmre $opmynbl KUCIOT: a) 2-MeTU/I-TeKCaHOBOM; 0) 5-MeTW/i-TeKcaHOBOH; B) 2,3-IUMETHII-
TEeHTAHOBOW; T) 3,3- JUMeTU/I-NIeHTaHOBOU. Ha30BuTe 3TU KMUCIOTHI MO paliOHaIbHOW HOMEHK/IaType.
Harmmimire QopMysibl  ciiefyromydx KapOOHOBBIX KHCJIOT YW HAa30BUTe UX TI0 3aMeCTUTeTbHOMN
HOMEHKJIaType: a) IUMeTU/I-3TUI-YKCyCHasi; 0) a, 3, y-TpUMeTu/I-BajiepHaHOBast; B) METU/I-U30TPOTIHI-
YKCYCHasi; T') B-MeTH/I-0-3TU/I-MaC/siHast; 1) METU/I-X TPeT-U300yTH/I-yYKCyCHasl.

. BeiBeguTe hopMysibl Bcex m30MepHBIX KapOoHOBBIX KHCIOT CsH10O2. HazoBuTe 1x 1o 3amMeCcTUTeIbHOMN
Y paljoHa/ibHON HOMeHK/IaTypam. KakoBo obiijee TpyBUaibHOE Ha3BaHKe 3TUX KUCTIOT?

. Harmmmre ypaBHeHUs peakiyii MOTyYeHus: a) yKCYCHOKHC/IOTO Kastusi; 0) TIPOITMOHOBOKHUC/IOTO
aMMOHWUsI; B) OapueBoii comu 2,3-TUMeTU/TNIeHTaHOBOW KUC/IOThI; T') CTeaPUHOBOKUC/IOTO HATPUS; /1)
MaJbMAUTUHOBOKUCJIOTO KaJIbLIUSI

.Kakue nonyuarorcsi KapOOHOBBIE KUCIOThI, €C/TH OKUCIUTb CITUPTHI: a)TpeT-u300yTunkapbuHom; 6) 1-
OyTaHos1; B) 1300y TU/IOBBIN; T) BTOp-OyTHIKapouHo. Hammiimte cxeMel peakiuii. HazoBuTe KUCIOTHI
Y TIPOMEe)XXYTOYHO00pa3yrolecs CoeJMHEeHUsI.



38. Hanumvre ypaBHeHHsl peakLyd MeXAy CAeJyIOLMMH COeJUHEHUSIMU: a) MPOMMUOHOBAas KUC/I0Ta U
MIPOTU/IOBBIN CITUPT; 0) Mac/IsTHast KMC/IOTa ¥ M30TIPOITHIOBLIM CIIMPT; B) 3-MeTH/IOyTaHOBasi KUC/IOTA U
METUJIOBBIM CIUPT; T') YKCyCHast KUC/IOTa U MeTH/ISTUIKapOWHOI; /1) M30Mac/siHast Kuciora v 1-6ytaHorn.
HasoBute obOpasyrommecs coeauHeHus. Kak Ha3blBaroTCs 3TH peakiuu? KakoBa 0COOEHHOCTb HX
npoTekaHus? Kakum rmyTemM MO>XXHO YBEeJIMUUTh BbIXO/, POAYKTOB TaKUX PEAKLUM?

39. HanuiuvTe ypaBHeHUs1 peaklMii 3TepU(UKaLi, MPU KOTOPBIX MOMYYaroTCs: a) YKCYCHOMPOIH/IOBBIN
3¢up; 6) YKCyCHOM30MPOMUIOBLIM 3(pUp; B) MypaBLUHOOYTHU/IOBLIM 3GUP; I') MAC/ISTHOITUIOBBIN 3(hUD;
[1) TIPOMTMOHOBOAMUJIOBBIA 3(Up; €) ITUIMPOIMOHAT; K) MeTunaleTart; 3) stuidopmuar. HazoBute
VCXO/Hble COeIMHEHHUs. YKaKUTe YCI0BUs peak . Kak nHaue MO)KHO Ha3BaTh MOJyyaemble COe/U-
HeHus?

40. HanuiuuTe ypaBHeHUs1 peakL1ii, TPOTeKAIOIMX TPX B3aUMOZENCTBUM: a) YKCyCcHOM KucioThl ¢ PCls; 6)
TIPOMTMOHOBOM KUCIOTHI ¢ PBre; B) MacisHo# kucnoTel ¢ PCls;r) 3-metunbyraHoBoi KUciaoTel ¢ PBrs.
Ha3oBute oOpa3yroluecs: mpou3Bo/HbIe KUC/IOT. UTO Ha3bIBaeTCst KUCJOTHBIM OCTaTKOM (aLUIoM)?

TecToBbIe 3ailaHUA [JJIf1 TeKyLIero KOHTPoJis 3HaHuM 1o teme «Kuciopopcoaep xkampue

coeJHHeHUus»
YKakuTe BellleCTBO, BbINajaollee U3 0611ero paja:
CHz - CH>- OH
+ HO- CH;- CH:- OH
CHs OH

CH3- CHx- CHz- OH

Oﬁl.l.[aﬂ (l)OpMYJIa TOMOJ/IOTHYE€CKOr'0 psjiad nmpejge/ibHbIX 0THOATOMHBIX CITUPTOB:
+Cn Hona OH

Cn Hon+1 OH

Cn Honz OH

Cn H2n OH

Yucno u3oMepHsbIX ciupToB coctaBa CsH 100 (0e3 onTHYeCcKHX H30MepOB) PaBHO:
IBYM

TpeM

YyeTbIpeM

+TIATH

TpuBHa/IbHOE Ha3BaHMe ITaHO/IA:
aJIKOr0J1b
+BHHHBIU CITUPT
MIUTHEBOU CITUPT
STWIOBBIA CITUPT

JI/If1 a/IKaHO/I0B He XapadKmepHbl peaKuu:
TIpUCOeIUHEHNUS
3aMelLleHNst
+pasnoxxeHUst
OKHCJIeHUS

JlaHa nernoyka npespaijeHHuu:
CHz—- CH2— CH2- OH + HBr - X;+ NaOH (criupT) t - X2+ H20 (H") - X3
BemmectBo X3 HasbiBaeTcs:

rpormnaHoJ-1

[IponaHoJI-2



+1poraHasb
2-6pomrporiaH

C noMoIbI0 KaKOro peareHTa MO>KHO Pa3/IMUUTh 3TAHO/I H 3TH/IEHTJIMKOJIb?
O6pomHoii Boziok
MeTa/UTMYeCKUM HaTpUeM
+Cu(OHn)2
NaOH

MeTaHo,/1 IPH HOPMAJIBHBIX YC/IOBHAX MPe/CTAB/ISIeT CO00M:
ras
+KUJKOCTb
TBep/j0€e BellleCTBO

HasBanue cniupTra c ¢popmysioii: CHz — CH - CH - CH3
||
CH; OH
2-MeTuJI IIpoIaHoI-3
+3 —meTus1 OyTaHo/I-2
2-meTus OyTaHom-2
2-MeTu1 OyTaHOH

JlaHa 1enoyka npeppaiieHuii: COUpT — anbjeruf — KapOoHoBasg KHUC/I0Ta
VICcXOHBIN CTIMPT SIBJISIETCS:

+TIepBUYHBIM

BTOPUYHBIM

TPEeTUYHBIM

OTH/IEHITHKO/Ib M TVINLEPUH MpPe/CTaB/IAIT Co00i:
130Mephbl
BTOPUYHBIN U TPETUUHBIN CITUPT
TOMOJIOTU
+/IByXaTOMHBIM U TPEXaTOMHBINA CTIUPT

Ha3zoBuTe npocTeliiuii TpeTHUHbIN CIHUPT:
+rnponanTpuon — 1,2,3
TporiaHosn -1
2-MeTUJINIPOIIaHoJI-2
2,3,4-TpUMeTH/ITIeHTaHoJI- 1

Kakoii ciupT He crioco6eH K BHYTPUMOJIEKY/ISIPHOM jerujparanuu?
+MeTaHoJI
3TaHOJ
2-MeTUJINIPOIIaHoJI-2
OyTaHos-1

Kakoe 13 npuBe/ieHHBIX COeJJUHEHNH AB/IAETCA CUIBHBIM SI/I0M /I/Isl Ye10BeKa M )KMBOTHBIX ?
I'muauepun
+MeTU0BbIA CIUPT
beH3unoBeli crivpt
OTUJIOBBIM CIIUPT



I[Tpu KMCOTHOM I'UApPOJIM3e STUALeTaTa 00pa3yroTcs
3TaHO/I U MypaBbHUHasA KUC/I0Ta

+ 9TaHOJ/I U YKCyCHas KMUC/I10Ta

MeTaHO/1 U MypaBbHHas KUC/IOTa

MeTaHOJI U YKCyCHasi KUC/I0Ta

IIpu HOpMaNBHBIX YCI10BUAX (PeHOT Mpe/CTaBIsieT CO00i:
ras
JKUJIKOCTb
+TBep/j0€e Bel[eCcTBO

IIpoayKT B3aumo/eiicTBUA (peHO/1a C HATPHEM Ha3bIBAeTCA:
+deHOAT HATPUST
OeH30aT HaTpUs
(dbeHunar HaTpus
AJIKOTO/IAT HaTpUst

ITpoaykTamu B3auMO/IeHCTBUSI KAKMX BellleCTB SIB/IANTCSA KUPHI ?
['nuiypyHa 1 HU3MIKMX KapOOHOBBIX KMC/IOT
['muieprHa ¥ HeOpraHUYeCcKux KUC/IOT
+I'MLlepyHa U BBICIINX KUC/IOT

Kakoe 13 BellieCcTB BbINa/jaeT U3 001[ero cnucka?
TpUOJIeaT IIUlepUHA
+TPUHUTPAT TJIULIEPUHA
TPUCTEOPAT TJIUI[epHUHa
TPUIMA/ILMUTAT TIMLIepHHA

CoeuHeHHEe KaKOH CTPYKTYPhI MOXKHO OTHECTH K BOCKaM?
CH3COOC;6H33
+Ci15 H31COOC16H33
Ci5 H31COOC,H5
CH;=CH - COOQOC3 Hy

IIporjecc npeBpaileHus XXUJKHX )KUPOB B TBep/ble:
+TU/pUpOBaHue
TUZIPOJIU3
ru/ipaTarys
rajloreHMpoBaHye

MsLia 3T0:
+CO/IM BBICILIMX KUPHBIX KACJIOT
C10KHBIe YPUPLI KADOOHOBLIX KUC/IOT
CMecCh )XKMPOB U apOMaTHUeCKUX /100aBOK
CcMech T/IULiepyHa, KpacuTeiei.

BeuiecTBa, 00pa3yomuecs Mpu rupo/iu3e CJIOKHbBIX 3(PUPOB:
KapOOHOBbIE KUC/IOThI
BO/IA ¥ CTIUPTBI
+CIUPTHI U KAPOOHOBBIE KUC/IOTHI
CITUPTBI U aJTbIETU/IbI



CnupT 0CTaToK, KOTOPOro BXOAUT B COCTaB )KUPOB:
+IIALepUH

3TaHOJI

3TUIEHIJIUKO/Ib

MeTaHOJI

T'uApo/IN30M )XMPOB MOXXHO MOTYUYHTH KUCIOTHI:
YKCYCHYIO
GeH301HY0
II1aBeJIeBYIO
+CTeapuHOBYIO

CHHTeTHUYeCKHe MOIoIIHe Cpe/iCTBa:

3arpsi3HSIOT OKPYIKAIOLIYIO Cpesy

COXPAaHSIIOT MOIOLLYIO CTIOCOOHOCTH B )KeCTKOM BO/ie
MMEIOT BBICOKYIO MOOLIYIO CITOCOOHOCTH B IIMPOKOM MHTEpBaJie TeMIepaTyp +BCe OTBETHI
BEpHBIL.

BemecrBo, ctpykTypa kKoTtoporo CH3—C=CH—CH>—CH=0, Ha3bIBaeTcs

CHs
2-MeTUJI-5-0KCOIeHTeH-2
2-MeTU/IEeHTeH-2-alb-5
5-meTunrekceH-4-anb
+4-MeTu/IeHTeH-3-a/1b

I'omosiorom OyTaHa/Is ABIASAETCA
+TIpoTaHab
OyTaHOH
OyTaHos-1
OyTaH

IIpu HarpeBaHuM anjeTaab/eruja Co CBeXXKeoCaxAEHHbIM ruipokcugom meau(Il) nabrogaercs
+TI0sIBJIEHME >KENITOTO, a 3aTeM KPaCcHOTO 0Ca/iKa
nipeBpalljeHHe Tonyboro ocagka rugpokcuia meau(Il) B uépHbiit
pacTBopeHMe ocazika u obpa3oBaHue roayboro pacTBopa
pacTBopeHHe 0cajKa U 06pa3oBaHKe BaCUIHLKOBO-CHETr0 pacTBoOpa

OOpa3oBaHue «cepedpsIHOTO 3epKajia» B peakjii ¢ aMMHAYHbIM PacTBOPOM OKCHAA cepedpa
JOKa3bIBaeT, UTO0 B MOJIeKY/Ie BellleCTBa COJeP)KUTCHA

KapOoKcu/ibHas rpymrna

ZIBOMHas CBsi3b Mexxly atoMamu C u O

+KapOOHU/IbHAS TPYTINa Ha KOHIIe MOJIEKYJIbI

aToM yryiepoja B Sp?-TUOPUIHOM COCTOSIHUM

IIpu okuc/IeHNHU IPONaHA/IA 00pa3yeTcst
TpoTiaH
rpomnaHoJi-1
+1poriaHoBasi KUC/IOTa
[IponaHoJI-2



C nmomMompb0 aMMHAYHOI'0 PacTBOPA OKCH/A cepedpa MO)KHO Pa3/IMYUTh PACTBOPbI
MeTaHoJIa ¥ 3TaHoJj1a
+3TaHO/A ¥ STaHass
atletasnbfiernja u popmManbzeruja
TJIULePUHA U STUJIEHTTTUKOJIS

C ruapokcupom meau(Il) pearupyror o6a BemecTBa
+T/IMLePUH Y TIpOMNaHasb
aretanbJeruj U 3TaHoJ
3TaHOJI U (DeHO
(heHosn u hopManbaerus

IIpu BoccTaHOB/IeHHUH OyTaHA/IA MOTyYaeTcst
+0yTaHos-1
OyTaHOBasi KMCJIOTa
OyTaHosI-2
IOy THIOBBIN 3hUp

B nenu npespamennyi  CH3—CH>—OH - X - CH3—COOH BemectBom X AAB/IsIeTCsA
CH=CH
CH>=CH:
CH3—CHClI
+CH3—CH=0

dopmanb/jeru/; He HCIO/Ib3yeTCH /I
Je3uHG ek
TOJTyYeHusI TJ1acTMacc
+y10OpeHUs TIOUBBI
MPOTPaB/IUBAHUS CeMSIH

KaTtanuTuyeckum ern/ipupoBaHieM KaKoro CliupTa MOKHO MOJIyYHTh ajabJeruj?
Byranon — 2
+2—-MeTWIIponaHoI - 1
2—MeTUINPOonaHoI — 2
3- MmeTunbyTaHOI-2

Kakoe H3 Bel[eCcTB BCTyNaeT B PEeaKIHI0 «Cepe0psIHOro 3epKasia»?
+MeTaHasb
MeTaHOJI
NIPONaHoH
3TaHOJI

CnupT, OKHC/IeHHeM KOTOPOr0 MOXKHO MO/IyYUTh KeTOH ¢ (hpopMy 10it

CH3-C-C-CHs ” Ha3bIBaeTCs
|
CH30
2-MeTunbyTaHon-1
2-MeTH/I0yTaHOI-2
TIeHTaHOJI-2
+3-MeTH0yTaHOI-2



Ha3Banue kuciotsl ¢ popmysioit CH3-CH-CH:- COOH:
+3-MeTu0yTaHOBas |
2-MeTH/I0yTaHOBas CH3
3-MeTu/0yTeHOBast
3,3-AVMeTUIIpPOIiaHOBast

Ha3Banue kuciotsi ¢ popmysioit HOOC — CHz — CHz — COOH:
3TaH/IMoBast
TIpOraH/MoBast
+0yTaHaroBast
BEPHOI'0 OTBETa HeT

Yro Ha3bIBaeTca TepuduKanmei ?
peakLys TH/por3a CJI0KHOrOo 3¢upa
B3aMMO/IeliCTBHe CIIMPTOB ZIPYT C APyroM e oOpa3oBaHKUeM IPOCTOro s¢upa
+B3auUMO/leiCTBHe KUC/IOT CO CIUPTaMU € 06pa3oBaHUeM CI0KHOTO 3¢upa
NIPaBUJILHOTO OTBETAa HeT

OmnpejennTe BemjecTBo X B C/Ie/yH0Ied cxeMe NMpeBpalleHui:
MeTaHO/I — X —» YKCyCHasi KUC/IOTA

sTUAdOpMHAT

3TaHa/lb

+MeTaHa/lIb

MeTunarierat

B xopie peakijuu 3TepuuKanuu KapOooHOBbIe KHC/I0ThI pearupyoT
C MeTajljlaMu
C OCHOBaHUSIMU
+CO cnupTaMu
C KHCJIOTaMHU

Ykaxute popmyiy 2,3-AUMeTH/ITeKCAHOBOM KHUC/IOTHI:
CHz3- CHz - CH-CH - CH»- COOH

|
CH3 CH3

+CH3 - CH;- CH>-CH - CH-COOH
| |
CH; CH3
CHs3- CH- CH>-CH-COOH

| |
CHs; CH:s

CH; - CH,-CH»- CH - COOH

|
CHs;

Kak oT/IMYUTh YKCYCHYI0 KHMC/IOTY OT H30MEPHOTO0 el C/I0)KHOro 3¢upa?
+1OHIOXAaTh;
n00aBUThL BOAY;
nobasutk pactBop NaOH;



C IMMOMOILIbIO KUC/IOTHOI'O UHAWKATOPA.

Ha3oBure kucsory, popmy.ia koropoit CH3z- CHCI- CHCI-COOH
2-xnopbyTaHoBast
+2,3-muxopOyTaHoBast
1,1-puxnopnpornaHoBas
2, 3-AUXI0pIIpOIIaHoOBast

Knaccudunupyiite cnupr
CH3 - CH - CH: - CH3
|
OH

+1ipe/ie/ibHbIN, BTOPUUHBIN 0/IHOATOMHBIM
Trpeie/IbHbI, BTOPUYHBIM, [IBYyXaTOMHbBIN
Herpe/ie/bHbIM, TepBUYHbIN, 0ZJHOAaTOMHbIN
Herpe/ie/lbHbIN, [IepBUYHbIY, IBYXaTOMHBIN

DOyHKIMOHA/IbHAs IPyIa CIAPTOB HAa3bIBAETCA:
+TUAPOKCUIbHAS
KapOOKCH/TbHAs
KapOoHHUTbHast
ayibJieruIHast

Bemectreo CH3 - CH - CH,OH Ha3bIBAETCS:
|
CH;
OyTtaHos — 1
1300yTaHO/
+2 — MeTWIrponasosn — 1
2,2 — IMMeTU/I3TaHOoJI

BemiecTBy ¢ Ha3BaHHEM 3 — MeTHJIOYTaHOJ/I — 2 COOTBETCTBYET CTPYKTypHas popmyia:
OH
|

CH;-C-CH,;-CHs3;
|
OH
CH3; - CH - CH, - CHs
|
CH;
+ CH3 - CH - CH - CH3
|
OH CHs
CHs3 — (CHz). -CH2OH

N3omepom Bemjectea CH3 — (CHz); — CHOH sBasercs:
CHs — (CHz)3 — CH2 — OH
CHs3 - CH; - CH,; — CH,OH
+ CH3 - CH; — CH - CH0OH
|
CHs
CH3 - CH - CH - CH,OH



| |
CH; CHs;

IIpu B3auMoOeHCTBUH C KAKUM coeinHeHHeM (eHoJ1 JaéT 0cafioK 0esioro 1BeTa
+Br»
FeCl3
NaOH
Na

Bonipocsl /151 codeceJ0BaHUs 10 TeMe «YTJIeBOJAbD»

[TocTpouTth BOoCCTaHaBIMBAKOIIMK AUCaxapy/ U3 JBYX o, D- MIIOKONMpPaHo3.
Hanummre dopmysnbl o @uiiepy u Xeyopcy: a, L- ranakrodypaHo3bl.
[TocTpouTh HEBOCCTAHAB/IMBAIOLMI AWCaxapy/ U3 [IBYX &, D- r/ItoKOMMpaHo3.
Hanwimte dhopmysiel o @uiiepy 1 Xeyopcy: o, D- ranakronvpaHossbl.
[TocTpouTh BOCCTaHABIMBAIOIIUM Arcaxapuf U3 /IByX [3, D- ryirokonupaHos.
Hanumure dopmynbl o @uiiiepy 1 Xeyopcy: o, L- MaHHOGYpaHO3bI.
[TocTpouTh HEBOCCTaHABIMBAIOIIUM AWcaXxapyu/ U3 JByX 3, D- ritokonupaHos.
Hanumure dhopmysbl o ®uiiepy u Xeyopcy: o, D- ppyKTonupaHo3bI.
[TocTpouTh BOCCTaHABNMBAIOLIMI AUCaxXapy/ U3 [IBYX o, D- MaHHONMPaHO3.

10. Hanumure dopmysbl o @uitiepy u Xeyopcy: o, D- ppykTodypaHo3bI.

11. ITocTpoUTh HEBOCCTAHAB/IMBAIOLLMH AXCaxapy/ U3 [IByX o, D- MaHHONMPaHO3.

12. Hanummre ¢opmy:sl o @uitiepy 1 Xeyopcy: o, D- MaHHONMpaHO3bl

13. TlocTpouTh BOCCTaHaB/IMBAIOIIUN Arcaxapyu/ U3 AByX 3, D- MaHHOMMpaHO3.

14. Hanumure dhopmysibl o ®uitiepy u Xeyopcy: 3, D- ppykTonupaHo3b

15. TTocTpouTh HEBOCCTAHABIMBAKOILMH AUcaxapy/ U3 ABYX 3, D- MaHHOMUPaHO3.

16. Hanummre ¢opmyssl o @uriepy u Xeyopcy: 3, D- kcunonupaHo3bl

17. IlocTpoUTh BOCCTaHABIMBAIOILIMK AUcaxapyu/ U3 JBYX o, D- rajakTonvpaHos.

18. Hanummre ¢opmyssl o @uriepy u Xeyopcy: B, L- aqionupaHo3bl

19. TTocTpouTh HEBOCCTAaHABIMBAKOILWH Aucaxapuj u3 ABYX 3, D- rajakronupaHos.

20. Hanmiute opmyiiel o @uitiepy u Xeyopcy: f3, L- kcunonupaHo3sl

21. TTocTpouTh BOCCTaHABIMBAIOLIUM JUcaxapuf U3 o, D- rroKomupaHossl U 3, D-

[/II0KO(ypaHo3.

22. Haruiiiute opmysiel 1o @uriiepy u Xeyopcy: B, L- copbornupaHo3bl

23. TlocTpouTh HEBOCCTaHABIMBAIOIIUM [ucaxapus U3 AByX o , D- MmaHHOGYypaHO3.

24. Haruiimute gopmyJisl 1o @uriepy u Xeyopcy: B, L- mMkcodypaHo3bI.

25. TlocTpounTs BOCCTaHABIMBAKOLIMU fycaxapuf U3 o, D- annonvpaHoss! u
B, D- rmokodypaHo3.

26. Hartummmre dopmysie o @umiepy u Xeyopcy: f3, L- copbonmpaHo3sl

27. TlocTpouTh HEBOCCTaHABIMBAIOIIMK Jucaxapyuz U3 ABYX o , D- ranakrodypaHos.

28. Hanuiure gopmysisl o Puriepy u Xeyopcy: o, L- MaHHOdYpaHO3bI.

29. TTocTpouTh BOCCTaHABIUBAIOIIUM Jrcaxapuf U3 o, D- rroKonvpaHosbl U
B, D- rimokodypaHo3.

30. Haruiitute opmysiel o duriiepy u Xeyopcy: o, L- apabuHOIIpaHo36bl

COEN AWM=

Tunosble ynnpa)xHeHU 110 TeMe «YTJ/1eBO/bI»

1. C nomoI1bto Kakoi peakijui MOXKHO OTJIMUMTh (PPYKTO3y OT I/H0K03bI? Ha3oBUTe peareHThI U
YKa)KUTe BUJVMMbIM pe3y/bTaT peakLjuy.



nhkw

o %

11.
12.

13

15.

16.

17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

Hanummre cxeMmy rojiyyeHus I/IMKO3U/A U Ha30BUTe NPOAYKT peakjuu. Kak HasbiBaeTcs
HecaxapHas 4acTb [JIMKO3Uja?

[TpuBesuTe cXeMbl peakliyii osyyeHus: copoura .

HamwimTe cTpyKTypHYyto ¢popmyny a- D-MaHHO(ypaHO3bI.

[TpuBesuTe cXeMbl peakliyii OKuc/IeHHs: D-TJir0K03bl aMMHaYHbIM PacTBOPOM OKcHJa cepebpa.
KakoBo npakTHueckoe 3HaueHHe ITUX peakLyi?

Hanmumimre cTpyKTypHYt0 opmyiy - D-kcunogypasossl. OTMeTbTe B Held aCUMMeTprUYecKre
yIJIepoJHbIe aTOMBI.

[TpuBesuTe cXeMy peakLy oKuc/ieHUs: D-riitoko3sl 6poMHOM Bogoii. HazoBrTe mostyyeHHOe
coeJjiHeHue.

Kak MOKHO Ipe/iCTaBUTh Iepexo/| OTKPBITOM (hOpMbI MOHOCaxapHu/ia B LIMK/IAYECKYIO.
[TpuBennTe CXeMy peakL{ ITOJTy4eHHs IJIFOKOHOBOU KMC/IOTBI. YKaXKUTe yC/IOBUS.

. Hanmmimute cTpyKTYpHYHO (DOPMYITy TTFOKOMUPAHO3UOTTIOKO3BI C 0-1,6-TTMKO3UHOM CBSI3BIO.

ByzeT u maHHBIN AUcaxapy/, OKUCISITHCS aMMHUAYHBIM PaCTBOPOM cepebpa?
[TpuBenrTe CXeMbl peakLUi MO/yueHusl KCUIUTa.
Kak pearupyet a- D-hpykTonupaHo3a ¢ ©30bITKOM XJIOPUCTOTO arjeTusa?

. [IpuBeaUTE CXeMy peakLUy Toy4YeHus TJIF0K030-6-hocdara.
14.

Ha ocHOBaHMM KaKMX peaklii MOXKHO J0Ka3aTb HaJIMuKMe MSTH THAPOKCUIBHBIX TPYII B
MoJieKyJie I1t0Ko3bI? KeM 3To BriepBbie ObIO [JoKa3aHO?

[TpuBeauTe cxeMy peakLUU alUIUpoBaHus 3-D-TIHOKOMMPaHO3bl YKCYCHBIM aHTUIpUioM. B
KaKUX YCJIOBUSIX OHU CITOCOOHBI TH/IPOTM30BaThHCS?

Hanumure cTpykTypHyto dopmyiny a- D-kcunodypaHo3sl. OTMeThTe B Heli acCuMMeTprUuecKue
yIJlepoJHbIe aTOMBI.

[IpuBeuTe CTPYKTYpPY I/IFOKOHATA Ka/lbLUs. YKaKUTE €ero IpUMeHeHre B MeJULIMHe.
Hanuimmre cTpyKTypHbIe (pOpMYJibl TPeX TayTOMepPHBIX (opM D-MaHHO3bI (OTKPBITYIO U [iBE
MHUPaHO3HBIX) U Ha30BUTE UX.

[MpuBeauTe cxeMy peakliiy 0Opa3oBaHMs MPOCTOro 3¢dupa U3 o-D-MaHHOMMPaHO3bI.
Hanumure cTpykTypHyto dopmyiy 3- D-ritokonupaHossl. OTMeThTe B Hell acCuMeTpruyecKre
yIJlepoJHbIe aTOMBI.

[IpuBeuTe CxeMbl peakLi B3auMO/|eHCTBUS o-D-r/IroKOnrMpaHo3bl C METaHOJIOM (B
npucytctBur HCl). Ha3oBuTe nosiyueHHbIe NPOYKTHIL.

Hanuiuvre cTpyKTypHbIe pOpPMYJibl IBYX TayTOMEPHBIX (HOPM ra/lakTypPOHOBOM KUCIOThI
(OTKpBITOM U LIMKTUYECKOM ).

[TpuBeauTe cxeMy peaklMU IMpoJM3a 3TU/I-[3-D-rasokTonMpaHo3n/ia, YKaKuTe yCI0BUS,
Ha30BUTE MPOAYKThI PEaKLIUH.

[TpuBenuTe CTpOEHHWe caxapo3bl, OXapakTepu3ynTe eé MoHOCaxapyuHbli cocras (NB!
Hucaxapuy obpa3yeTcs 3a cueT 1,2 TIMKO3UAHOM CBsA3u). OOBSICHUTE BOCCTaHABIUBAIOLI[HE
CBOMCTBA.

Hanummre cxemy nosyueHusi 03a30Ha (DPyKTO3bIL.

HanuimTe cTpyKTypHYyt0 popmyny a- D-¢hpykTodypaHO3bI.

Hanuiite cxemy rosiyueHus - D-pornuIKcuionyipaHo3uia (B MpUCYTCTBUN CYyXOT0
XJIOPUCTOTO BOAOPO/A).

Kakue Buzibl OpoxkeHusi Bam n3BecTHbI?

Hanuivre cxemy KMCIOTHOTO TMAPO/IN3a NTeHTaal[eTU/IT/IFOKOMMPAHO3bI.

Yro o603HauaroT cMMBOJIBI D- 1 L-, a Tak)Ke 3HaKH «+» U «-» Tiepe/i Ha3BaHHeM
MOHOcaxapuza?

Hanuimmte cxemy nosiyueHus - D-u3omnponuiranakTonyupaHo3u/a (B IpUCYTCTBUU CyXOT0
XJIOPUCTOTO BOAOPO/A).

Kakoli ruipokcu HasbIBaeTcs MosyaleTanbHbIM? Kakoe ellje Ha3BaHUe OH UMeeT?
Hamwmimite cxeMy ruipo/iv3a B TIPUCYTCTBUM pa30aB/IeHHOHN COITHOW KUCIOThI TETPAMETHII-
o- D-metunrmokosuza. HazoBute nosiyyeHHOe coefilUHEHMe.

CKOJIbKO CTepeor30MephbiX ajibi0NeHT03 MOKeT CYIIleCTBOBaTh, eC/ii yuecTb popmyny N=2"?



35. HanuimTe cxemy peakijuu D-I/1H0K03bI C CUHU/IBHOM KUC/IOTOW C TIOC/IeIYIOLUM THU/POJIHA30M.
Ha3oBuTe NpoAyKThI peakiiyu.
36. Kakue ¢hopMbI caxapoB Ha3bIBalOTCS - U [3-?

TecToBbIe 3d/ldHUA A/ TEKYIEro KOHTPoJisd 3HAHHUM 110 TeMe «YI‘JIEBOJZ[IJI»

B MoJ1ekysie caxapo3bl 0CTaTOK IVIIOKO3bI CBSI3aH C 0CTaTKOM:
[JTFOKO3BI
+(dpyKTO3bI
rajiakTo3bl
MaJibTO3bl

Ykaxurte hopmy/1y Kpaxmasa:
(CsH1205)n
+C6sH1206
(CsH1205)n
(CeH1206)n

le/l 06p830BaHl/ll/l LII/IKJIPI‘IECKOﬁ (l)OpMLI IVIIOKO03bI IDUHHUMAET Y4d(CTHE THAPOKCH/IBHAA
rpyimima 1npu yrjiepojHoM aromMe:

C3

C4

+C>

CG

DpyKTO3a AB/IACTCA:
anbAeru0CupToOM
+KeTOHOCITUPTOM
OKCHKHC/IOTOU
MHOT0aTOMHBIM CITUPTOM

IIpu HarpeBaHuu pacTBoOpa IJIIOKO03bI C THAPOKcHAOM Mean (1I):
obpasyeTcst SIpKO-CUHUM pacTBOp
BbI/le/ISIeTCs ra3
+BbINa/jaeT KpacHO-0ypbIit 0cafjoK
Ha CTeHKax Mpobupku obpa3syeTcs cepeOpUCTbIil HameT

IIpoAyKT KaTaTUTHYECKOr0 ru[pUPOBAHUS I/IHOKO3bI:
KCHJTUT
+copbut
TJIFOK03a
JTUHAMUT

Ha3BaHmue npomnecca, IpoTeKaroIero no ypaBHeHHIo:
CeH1206 —» 2 CoH50H + 2C0O»

+OporkeHME

dboTocuHTeE3

JeKapOOKCH/TpOBaHHe

TJTUKOJTU3
Y10 ruipOKCU/IBHBIX TPYIN B IUK/IHYeCcKOoi (opMe I/II0K03BI PaBHO:
3
+4



5

6

Kakue 13 npuBeieHHbIX TEPMHHOB OTHOCATCA K (PpyKTO3e:

1. Anpperugocriupt 2. Kerocriupt 3. Ilentosa 4. I'ekcosa 5. MoHocaxapuy, 6. [ucaxapuf,
1,3,5

+2,4,6

2,3,5

2,4,5

IIpu HarpeBaHWH IVIFOKO03bI C AMMHAYHBIM PAaCTBOPOM OKCH/Ia cepedpa
o0pa3yeTcst IpKO-CHHUI 0CafIok

BBIJIE/IIETCS Ta3

BBITIaIaeT KPACHO-0yphbIii 0CazZioK

+Ha CTeHKaX TpoOUpKHU obpa3yeTcsi cepeOpUCThIN Ha/leT

CopOuT nosyyaroT:

B3aMMO/IeICTBUEM IJTFOKO3bI C aHTH/IPU/IOM YKCYCHOMN KUC/IOTHI
OKHCJIeHHEeM TJTHOKO3bI

+THPUPOBAHUEM TITFOKO3BI

OpoykKeHUeM TJTFOKO3bI

Bce anborekco3sl uMeroT oANHAKOBYI0 (hopmysry CeH1206. UeM OHU OT/IMUAIOTCS 110 CTPOEHUIO
MOJIEKYJIbI:
YMC/IOM TUAPOKCUIBHBIX TPYNN
+B3alMHBIM PacI0/IO)KeHWeM 3aMeCTUTeNlel TIPU aCCUMeTPUUYEeCKHX aToMax yrieposa
CTPOEHUEM YIJIePOJHOrO CKesleTa
pacrooKeH!eM ajibJeruHON IPynibl B [IUKIIE.

IIpu nomomM Kakoro peakTHBa MO)KHO OT/IHYMUTH pacTBop ¢opmasibaeruja oT pacreopa
[JIIOKO3bI?

aMMUaYHbIM pPacCTBOPOM OKCH7Za cepebpa

+ruzgpokcusom meau (11)

pPacTpOpOM TUAPOKCH/Ia HATPUS

BEpHOI0 OTBeTa HeT

JlaH IMKJI IpeBpaleHu!:

X
CO; /v(CGHM
\ X /

YkaKuTe Ha3BaHUe BelecTrBa X:
+T/II0K03a
caxapo3sa
Le/UTF0JI03a

yraepo,

CKOJILKO dCCHUMETPHUHUYECKHUX ATOMOB yIJ/iepojad B M0J/IeKYyJ/i€ T/IIOKO3bI:
2
3
4
+5



ITo oTHOWIEHUIO APYT K APYTY O- U B-I/II0K03a ABIAIOTCA:
rOMOJIOTaMH

CTPYKTYPHBIMU H30MepaMu

reoMeTpUUeCKUMH U30MepaMu

+0MNTUYeCKUMHU U30MepaMu

Jins npeBpaieHus IJII0K03bI B COPOMT B KaueCTBe PeaKTHBA MCI0/Ib3YIOT:
BOAy
+B0OJI0pPO/,
XJIOPOBOJIOPOZ,
aMMMauHbIi pacTBOp OKcHjia cepebpa

Kakue cBoiicTBa ()pyKTO3bI IO/ TBEPIK/JaeT NMOsIB/IEHHE SIPKO CHHEro I{BeTa B pacTBope ()pyKTO3bI
c rujpokcujom meau (I1)?

Anbgeruinnle

KeToHHBIE

+CrniipToBbIE

Kucnorabie

O yeM rOBOPUT MOJIOXKUTE/TbHAsA PeaKI[Hs IVII0K03bl C aMMHAYHbIM PacTBOPOM HUTpaTa cepedpa?
O Ha/IMYMK LMK/INYeCKOW (DOPMBI TJIHOKO3bI

+0 NpUCYTCTBUM aJTbJeTUHON TPYTIIb

O Ha/IMYUK HeCKOBbKUX FMAPOKCUIBHBIX TPYIIT

O npuCyTCTBUU KETOHHOW TPYyTIIIbI

B pesysibTaTe ruApo/in3a caxapo3bl [0/Iy4aT
FJIFOKO3Y;
$pykro3y;
+T/II0K03Y U (DPYKTO3Y;
[JIFOKO3Y Y rajlakTo3y.

I' /110K 03a pH OKUC/IEHUH MpeBpaliaeTcs B
5TUJIOBBIM CITUPT;
+T/IFOKOHOBYIO KUCJIOTY;
MOJIOYHYO KUC/IOTY;
I1eCTUAaTOMHBIN CIIUPT — COPOUT.

IIpupojHBIM NO/IUMEPOM SIBJISIETCS
TIOJIUSTHUIIEH;
KaripoH;
caxaposa;
+Kpaxmal.

[dwvcaxapyu/ioM sBJISIeTCA:
dbpykTO3a

KJleTyaTKa

Kpaxmail

+caxaposa

BeectBo, noABeprarouieecs THApPOINU3Y, - 3TO
O-TJIFOKO3a
B-raroko3a



(dbpykTO3a
+caxaposa

dpykTo3a obpasyeTcs B pe3y/bTaTe THPOJIM3a
Kpaxmaja

L{e/I/IF0JIO3EI

+caxapo3sbl

JKvipel

Kakoe 13 nepeunc/ieHHbIX BelIeCTB He MPUHA//IEKUT K K/1aCCy YI/IeBOAOB?
rmoko3a CeH1206
ManbTo3a C 12 H»O11
+metananb C Hp O
yenmoso3a (Cs H 10 Os)n

MHOroaToMHbIH CIIUPT COPOUT 00pa3yeTcs:
B pe3yJ/ibTaTe OKUC/IEHUS TJIFOKO3bI
B pe3y/ibTare OPOXKeHUs TJTFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHUS TJIFOKO3bI
B pe3y/ibTaTe 3TepU(PUKAL[IU [JIFOKO3bI

I'1roKoHOBasA KMC/I0Ta o0pa3yercs :
TIPY PaCTBOPEHUU TJIFOKO3bI B BOJIE
MIpY B3aUMO/IEHCTBUU TJIFOKO3bI C BOJOPOZIOM
+1pY B3aMMO/IeHCTBUM TJIFOKO3bI C 8 MMHUAUHBIM PacTBOpoM okcuzia cepebpa(l)
1py OPOXKEHHMH TJIFOKO3bI B KUC/IOTHOM Cpe/ie

IIpoMe)XyTOUYHBIM MPOJYKTOM I'HAPO/IM3a KpaxMaJjia IB/IsIeTCS MaIbT03a, MOJIeKy/ia KOTOpPO#
COCTOMT M3:
JIByX OCTaTKOB « - TJTFOKO3BI
JIBYX OCTaTKOB [3 — I/TFOKO3bI
OCTaTKOB ( — TJIFOKO3bI U ()PYKTO3bI
OCTaTKOB O — U [3 — [VIFOKO3bI

Kakoii yriieBoiopo/; MoxkeT 00pa30BbIBaTh JBe HUK/IMYecKue ¢Gopmsbl (a- u B-).
Kpaxmarl
KJIeTJaTKa
+TJIF0KO3a
Caxapo3a

B kayecTBe TeKCTH/IBHOTO ChIPbA U /IS MPOM3BOACTBA OyMaru MCIo/Ib3yeTcs:
KpaxmaJi
TJIFOKO03a
+KJIeT4aTKa
caxapo3a

K npupoaHbIM BBICOKOMOJIEKY/IAPHBIM COeAMHEHUSAM OTHOCHTCH:
caxapo3sa
+Kpaxmarl
KarpoH
TIOTUCTEPOT



Peaknus «cepe0psAHOro 3epkajia» XapakTepHa JJisi
+TJIFOKO3bI
0e/KoB
KpaxMara
TJIML[ePUHA

KpaxmaJi He HCII0/Ib3YHOT:
IS TIPOM3BO/ICTBA KOHIUTEPCKUX U3ZIe/THA
+71J7151 IPOU3BO/ICTBA Kos1bac
LIS TIPOM3BO/ICTBA Oymaru
ISt TIPOM3BO/ICTBA STU/IOBOT'O CITUPTA

[Tpu moHOM rUAposM3e Kpaxmasa obpa3yercs:
¢dbpykTOo3a
pubo3a
rajakrosa
+T/IFOKO03a

I[Tpu ipou3Bo/ICTBe Ge3ABIMHOTO TIOPOXa MUCTIOb3YeTCsl MUPOKCUIIMH, TPe/ICTaB/ISIOINN COO0i:
HUTPAT L[eJUTI0I03bI
TPUHHUTPATIJIULIEPHUHA
+ TPUHUTPATLE/ITFOIO3bI
MOHOHHUTPOLIE/ITHOIO3Y

YKaKUTe MOJIEKY/ISIPHYIO (DOPMYJ1y TpUALieTaTa Le/ITF0JI03bI:
(C12 Hi6 Og)n
(C9 His Og)n
(Ci0H13 Og)n
+(C15 His O12)n

5151 pacmio3HaBaHUs Kpaxmasa UCTOob3YHOT:
WHUKATOP — JIAKMYC
+pacTBop Hoza
a30THYIO KUCJIOTY
aMMUaYHbIN pacTBOp HUTpaTa cepebpa

1711 nony4eHrst BUCKO3HOT'O BOJIOKHA MCTOJIb3YIOT PUPOHBIN MOJIMMeEp:
aMUJIOTIEeKTHH
aMusI03y
+Kpaxmail
Lenntonosy

K nipupogueim monvumepam HE oTHOCHTCA:
Kpaxmajl
aMUJIOTNIeKTHUH
LieJI/TF0/103a
+3I0KCH/IHast CMOJ1a

K nipupogHbIM OHorioiimMepamM OTHOCUTCS:
pe3uHa
TedsioH
MasibTo3a



+Kpaxmasn

[TpoMe)KyTOUHBIM MTPOAYKTOM I'M/IpO/IM3a KpaxMasa sB/sieTCsl ManbTo3a, MoJleKyJla KOTOPOM COCTOMT u3:
[IByX OCTaTKOB « - TJTFOKO3BI
JIBYX OCTaTKOB [3 — IJIFOKO3bI
OCTaTKOB ( — TJIFOKO3bI U ()PYKTO3bI
+0CTaTKOB & — U [3 — [VIFOKO3bI

Kakoii 13 MOHOCAaXapH/I0B COZIEP>KATCsl B KPOBU YeJIOBeKa:
pubo3a
Jle30Kcuprb03a
+TJTI0K03a

dbpykKTO3a

Mornekysia caxapo3bl COCTOUT U3:
JIByX OCTaTKOB TJIFOKO3bI
OCTaTKOB IJIFOKO3bI ¥ Ta/lakKTO3bI
+0CTaTKOB I'JIFOKO3bI U ()PYKTO3bI
OCTaTKOB p10O03b! U IJIFOKO3bI

YeM pa3nuuaroTcs o- U 3-opMbI T/IFOKO3bI:
Ha/MyueM LUK/a
pa3MepoM ILUK/Ia
+pacrionioykKeHUeM THIPOKCUIBHOM rpyrimbl ripu C!
YKC/IOM aTOMOB KHC/IOPO/ia B LIUKJIe

KauecTBeHHOM peakijieil Ha I/IF0KO03Y SIBJ/ISIeTCSl peakLusi C
+Cu(OH)2
FeCl3
Br, (BogH)
CuO

Kakoii Tum 6poykeHusi yTyieBO/[OB CyL[eCTBYeT
MAaC/ISTHOKUCIIOe
MOJIOUHOKUCJIO®
CTIMPTOBOE
+BCe OTBeThbI BepHbI

HaliuTe CHHOHUM TEPMUHY «L[eJI/TF0JI03a»
caxaposa
BHCKO3a
+KJeTyaTka
TTUPOKCU/TUH

VICK/TIOUMTE «TUIIIHEEe» TTOHSATHE:
pubo3a
+MeTaHo3a
TJIFOKO3a
rajiakTosa

JIuHeliHbIe MOJIEKY/IbI LIe/UTF0/I03bl 00beJMHEeHbI B BOJIOKHA 3a CUeT CBsI3ei
BOJOPOJHBIX



+KOBa/IEHTHBIX IOJIIPHBIX
HMOHHBIX
KOBAJ/IEHTHBIX HETIO/IAPHBIX

Kakoe 13 BellleCTB fIB/IIeTCS 3/IeKTPOJIUTOM
[JIFOKO03a
caxaposa
+T/IIOKOHAT Ka/IbLUsI
TpuaLeTaT Lie/III0/I03bI

Caxapo3a, B OT/IMUMe OT I/TF0KO03bl, He 00/1a/laeT BOCCTAHOBUTETLHBIMU CBOMCTBaMU. [IpryKHa 3TOro B
TOM, UTO

caxapo3a — iucaxapu/

+B OTCYTCTBUM Y Caxapo3bl ajlb/erUAHOMN TPYIIIIbI

Ha/InyKe y caXxapo3bl 'M/IPOKCHUIBHOM TPYTIIIbI

WCTUHHAas IPUYMHA He yKa3aHa

Kakoii caxap Henb3sl yrioTpeOsisTh B ULy ?
TPOCTHUKOBBIM
+CBUHLIOBBIN
HMHBEpTHBIN
BUHOI'DaJHbIN

CpeJu nepeunc/ieHHbIX MOHOCAXapU/0B YKa)KUTe KeTOreKCo3y:
TJIFOKO3a
pubo3a
+@dpykTo3a
rajakTosa

Kakue yriesogsl He riogBepratoTcsi Tuipo/vsy:
+MOHOCaxXapu/pbl
Jucaxapu/bl
To/Icaxapuzibl
BCe I10/jBepraroTcs

Kakasi u3 ¢hopM TJItOKO3bI COZEP)KUT a/lbJeruHY0 TPYIIy?
LUK/IM4YecKast a-popma
LUuK/IMyeckas -dpopma
+nuHeliHas popMa
BCe OTBETHI BePHbI

['1r0K03y MHaue Ha3bIBAIOT:
+BUHOIPaZIHbIN caxap
(bpyKTOBBIN caxap
VHBEPTHBIN caxap
TPOCTHUKOBBIN Ccaxap

Hawnbosee pa3BeTB/IeHHbIE TIOJTMMEPHBIE 11€TTH UMEET:
aMunso3a
AMUJIONIEKTUH
+11e/110/103a
I'amakTo3a



(O8]

SN

7.

8.
9.
10.
11.
12.

13.

Bormipocsl /151 co0ecej0BaHUs 0 TeMe«A30TCo/[epiKallie CoeJHHeHUs»

OO6bsicHUTe Oosiee IIe/IOUHYIO PeaKL[HI0 BOJHBIX PACTBOPOB aMHUHOB 110 CPAaBHEHUIO C peaKLyei
aMMuaxa.

UTo Takoe aMUHOIIACTbI?

OObsICHUTe Ha IIpUMepe arjeTamMy/a c1abble KMC/IOTHBIE U OCHOBHBIE CBOMCTBA aMH/IOB.
[TpuBeaUTe MeXaHU3M peaklji ro)MaHOBCKOI'O pacliiellyieHus1 Ha IpUMepe Moay4YeHus
MeTU/IaMUHa.

[Touemy anudaTtryeckre aMUHBI — O0/iee CUIbHBIE OCHOBAHHS, YeM aMMHaK?

[Tepeuncaure criocoObl MOMyuYeHUss aMUHOKUCTIOT (0e3 cxeM peakijuii).

Kakoe coenuHeHre obpa3yercsi B pe3y/bTaTe B3aUMO/I€HCTBYS STUIOBOTO ¢upa
XJIOPYTOJIbHOM KUC/IOTHI C aMMHUAKOM?

[Tepeuncivte NIPpUUUHBI U30MEPUA AMUHOKUCIIOT.

UYro Takoe KoMIieKCOHBL. [IpuBeauTe ripumep.

Yem 00BSICHUTH OCHOBHBIE CBOMCTBA OpHUTHHA? Kak ellje Ha3bIBaeTCsl 3Ta aMUHOKHCI/IOTA?
Yro Takoe Metamepus? [Ipuseaute rpumep.

[Nepeuncaure crioco0Obl TIOMyUYeHUs aMU/0B (B3aUMO/eCTBIEM KaKMX BEIeCTB ITO/TyYatoTCs
aMU/[IbI?).

OOBsICHUTe Ha/IMuMe I1eJI0UHOMN peakliy BOAHBIX PACTBOPOB AMHHOB.

Yro Takoe amuiuHbI? [IprBeauTe 06111yI0 GOpMyTy aMUANHOB

14.

15.

16.

17.

18.

19.

MoueBHHa IIMPOKO UCIIOB3YeTCS B CeTbCKOM X03SICTBe Kak yZoOpeHre, Kak TIOAKOPMKA JJist
TIOJIMTaCTPUYHBIX KUBOTHBIX. OOBSCHUTE, MIOUEMY MOUYEBUHY Hesb3sl XpPaHUTh Ha OTKPBHITOM
Bo3ayxe. OTBeT MOATBEpAUTE C MOMOLbI0 XUMAUECKUX PeaKLIUi.

Amup CyJib(haHHUI0BON KUCJIOThI (cTpenrToLuz) SIBJISIETCS POZl0HaYa/IbHUKOM
Cynb(haHUIAMUTHBIX TPOTUBOMUKPOOHBIX TperapaToB. Hamuiwre peakiuyd TOJyUYeHUs
cy/bhaHrIaMH/ia U3 aHWIHA.

BuyperoBasi peakuusi HWCIONb3yeTcsi B OHOMOTMYECKOW XUMUH [Jisi KOJIMYeCTBEHHOTO
oripefiesieHusi 6enKOB B OHoOOrMUecKuX XUAKOCTSX. OOBsICHUTe Ha3BaHWe 3TOM peakiuM.
Hammimute peakiyio obpa3oBaHus Ouypera.

Buramun PP (Bs, HUKOTHHaMK/T) TIpeAyTIpeXxiaeT 3aboieBaHue Tesuiarpy. Hamummmre peakijyio
TO/TyYeHUsI HUKOTUHAMK/ia U3 HUKOTMHOBOM KUCJIOTBI U U3 ee XJIOPaHTUApUAA.

Yro Takoe nurHUH? Kak ero oOHapyXUTb C TOMOIIbIO TPOM3BOAHBIX aHWUIMHA? Kakoe
TIPOU3BOHOE HEOOXOAUMO B3SITh?

HamuimmTe peakijuio B3aWMO/IeHCTBUsS aHWIMHA C OpomoM. Uem 0OBSICHSeTCS J1erkocTb
TIPOTeKaHUs 3TOU peakLuu?

TecToBble 3ailaHUA /I TeKYLIero KOHTPOJis 3HaHUH 10 TeMe «A30Tco/iepKaljue
CcoeiUHeHUs»

JlaHa 1jernoyKa npeBpareHui

CH;3-CH>;-COOH - X - CH3-CH3-CH-COQOH.

|
NH;

Ykaxure hopMyy IpOMeXyTOUHOro X
CH>Cl-CH>,—-COOH
+CH3-CHCI-COOH
CH3;—-CH-COOH



OH
CH>,=CH-COOH

AMHHOKHC/IOTHI NPOSIB/IAIOT CBOMCTBA:
TOJIbKO KUCJIOTHBIE,
TOIbKO OCHOBHEIE,
+am@oTepHEIe.

Kakue peareHTBI MOTPeOYIOTCS /ISl OJTyYeHHs (-aMHHOMPONMOHOBOMH KHC/IOTHI U3
MPOMUOHOBOM?

XJIOp ¥ MeTU/IaMKH,

XJIOPOBOZIOPOZ, ¥ aMMUaK,

+XJIOp ¥ aMMHUaK,

TUIPOKCHUJ, HATPUS U XJIOPUJ, aMMOHMUSI.

OCHOBHBIE CBOIICTBa aMHHOKHC/IOT 00YC/IOB/IEHBI IPHCYTCTBHEM B MOJIEKYJIe:
YI/IeBOZIOPO/IHOTO paJHKara,
+aMHHOTPYTITIHI,
KapOOKCH/TbHOM TPYTIIBI.

B cubHOIEI0YHOM Cpeie aMHHOKH(/IOTA MPeACTaB/IsAeT co0o0i:
+aHUOH,
KaTHOH,
OUITOSIPHBIN UOH,
HEUTPa/IbHYI0 MOJIEKYITY.

AMMHOKHC/IOTBI, KOTOPbIe HEe MOI'YT CHHTe3MPOBaThCA B OpraHv3Me 4ye/0BeKa, a MOCTyHnawT C
MUIei, Ha3bIBaIOTCA:

O-aMUHOKUC/IOTaMH,

[TUII[eBLIMU,

+He3aMeHHUMBbIMU,

reTepoLUKINYeCKUMU.

CKO0/IbKO M30MepPHBIX JUIMENTHA0B MOXKHO MOJIyUYUTh U3 ABYX aMHHOKHC/IOT — IJIMI{MHA U
ajamMuHa?

+/Ba,

TpH,

yeThIpe,

MSITh.

IMoacnacTuTeb acapTaM NpecTaBaseT co00i MeTHI0BbIN 3¢up Aunentuaa u B 200 pa3
ciaie caxapa. OH umeet dopmyJy:
HOOC-CH;-CH-CO-NH-CH-COOCHz3

NH:; CH>-CeHs5
OcTaToK KaKoi aMHUHOKHCJIOTHI, HAPSAy C acCllapariHOBOM KHC/I0TOH, BXO/JUT B COCTaB
acraprama?
JIeULIMH,
+(heHunanaHuH,
BaJIvH,

[JIALIVH.



Kakwue u3 BeljecTB UMeIOT MO/IUMEPHYI0 IPUPOAY?
aMHHOKUCJIOTBI,
+0esKy,
JKUPBI,
BOCKH.

Be/iku, BHINO/THAIONIME KATA/IMTHYECKYH0 (DYHKI{HIO, Ha3bIBAKOTCHA:
rOPMOHAaMH,
+(epmMeHTamHy,
BUTaMUHaMH,
MIPOTEeNHAMH.

AMMHOKHUC/IOTBI, HE00X0AMMBbIe /Il MOCTPOEHHUsI 0e/IKOB, MOMAaAl0T B OPraHU3M UejioBeKa:
+C Ti1en,
C BO3/IyXOM,
C BOJIOH,
OT MaTepPUHCKOT'0 OpraHu3Ma.

CnmpasieBHiHOe COCTOSTHHE TO/TATIENITH/{HOM LIelH sIB/IAeTCs CTPYKTYPOH OesiKa:
TIepBUYHOM,
+BTOPHUYHOM,
TPETUUYHOM,
YeTBepTUYHOMU.

JleHaTypanueH Ha3bIBaeTCs:
CBsi3bIBaHMe OenKaMy MOJIeKYJT BOZbI,
+YaCTUYHOe WJIH TTOJTHOE pa3pyllieHre MPOCTPAHCTBEHHOW CTPYKTYPbI O€/TKOB IPU COXpaHeHUH
NepBUYHOM CTPYKTYPBI,
paciiierieHye MOoMUIeNTUAHON ey N0, AelicTBreM (hepMeHTOB,
noTepsi 0eIKOBOI MOJIEKYJ/IOH 3/1eKTPUUeCKOro 3apsi/ia Py onpe/ieNleHHOM KHCI0THOCTH CPeZibl.

I'upon3 6e/IKOB UCMO/IB3YHOT:
+ 717151 TIOJTyYeHUs] aMUHOKHCJIOT,
JUIs1 TIOJTyYeHusl CTyAHeH,
JUIsI CHYDKEeHUST paCTBOPHIMOCTH OeJsTKOB B BO/e,
J/Is KaueCTBEHHOT0 0OHapy KeHUsi OesIKOB.

IIpu ropeHnu 6e/1KOB OIyIIAeTCsl 3amax:
TYXJIbIX SIHIII,
+OKeHOT0 pora,
aMMMaKa.
ropesioi pe3vHblI.

JIns poBe/ieHNs1 KCAHTONPOTEHHOBOM peaki[iy NoTpebyeTcs peareHT:
H>SO4
Cu(OH):
+HNO3
FeClI3

BenkaMu Ha3bIBalOTCA:
MIPUPOJHBIE TOJIMMepPBI, MOJIEKY/Ibl KOTOPBIX [TOCTPOEHBI M3 OCTaTKOB MOHOCAaXapy/0B;



+TIpUPOJHBIE [T0JIUMepPbl, MOJIeKY/Ibl KOTOPBIX [IOCTPOEHbI U3 OCTaTKOB (-aMUHOKHUCIIOT;

TIPUPO/IHBIE BellleCTBa. TIPe/ICTaB/ISIOLMe CO00 C/I0XKHBIe 3(PUPHI IVIUIepHHA U BBICIIAX KapOOHOBBIX
KUCJIOT;

MIPUPO/IHBIE TTOJTUMEPBI, MOJIEKYJIbI KOTOPBIX MPeJCTaBIIsIOT COO0i TI0C/IeI0BaTeIbHOCTh
HYKJIeOTH/IOB;

Kakue u3 pyHKIHMii CBOMCTBeHHBI 0e/TKaM?
KaTaJuThuuecKas,
TPaHCIOPTHas,
3all[UTHas,
+BCe CBOMCTBEHHBI.

MaccoBasi {0711 KAKOTr0 3/IEeMeHTa B 0e/IKax Hau00,/IbIasa?
+yrnepoa,
BOJIOpPO/1a,
KUCIOPO/ia,
asora.

B no/iuMepHoii nienu 0e/IKOB coce/JHHE 0CTaTKH aMUHOKHC/IOT CBA3AHBI IPYT C APYroM CBA3BIO:
BOJOPOJHOM,
aMU/THOM,
+TIeNTUIHOM,
IUCYNb(GUIHOM.

BuTKH cimpa/ii BTOPUYHOM CTPYKTYPbI 0e/1Ka CKpeIieHbI IJIaBHBIM 00pa3oM 3a cueT CBsI3ei:
HMOHOBBIX,
KOBaJIeHTHBIX,
+BOJOPOJHBIX,
IUCYNb(GUIHOM.

K nenarypanuu 0e1Ka MO)KeT IPUBECTH:
no0baBsieHre CUTBbHBIX IeKTPOJTUTOB,
HarpeBaHue,
¢u3BO3€liCTBYE,
+BCe OTBETHI BepHbI

Besku ABAAIOTCA OAHUM U3 Ba)KHEHIIIMX KOMIIOHEHTOB MHIIU. B 0CHOBE YCKOpeHusI 0e/Ika B
JKeJTyA0UHO-KHIIIEYUHOM TPaKTe JIeKUT peaKkIus:

OKUCJIeHUS,

+TU/IPO/IN3a,

TepudurKaLys,

JleruzipaTarivu.

M3roroBieHue 0e3e 0CHOBAHO Ha CIIOCOOHOCTH 0€/IKOB K:
THU/POJIU3Y,
rU/paTaliu,
+11eH006pa30BaHMIo,
JleHaTypaL1u.

Jn1s1 mpoBeieHNs1 OMYPeTOBOM peaKIiy MoTpedyeTcs1 peareHT:
HNOs3
(CH3COO),Pb,



H>SO4
+CuSOe..

YkaxuTte Ha3BaHue 0e/IKa, BHINMO/THAOINET0 (pepMeHTaTUBHYI0 (PYyHKIIHIO:
+ypeasa,
reMor/i00uH,
rHTepGepoH,
KepoTUH

IIpu 0o6pa3oBaHuy MEPBUYHON CTPYKTYPHI 0€/1Ka B)KHEHIIUM BHAOM CBSI3H SIB/IAETCH:
+renTuHas,
IucynbpuiHas,
BOJIOPO/IHAs,
VOHHasI.

IIpu peHaTypanuu 0e/Ka He pa3pylIaeTcs CTPYKTypa:
+TepBHUYHas,
TPeTHUYHas,
yeTBepTUYHas,
BCe pa3pyLIalOTC.

Kakoii rujipo/in3 0e/1K0B IpoTeKaeT C 00/IbIIeld CKOPOCTHI0?
+(hepMeHTaTHUBHBIM,
KUCJIOTHBIN
11e/I0YHOU
HeWUTpabHbIA

JI/151 KaueCTBeHHOr0 00HapyKeHNs 0e/IKa B MPUPOJHOM 00beKTe MO)XXHO HCII0/1b30BaTh
peaKkiuIo:

«CepeOpsTHOTO 3epKasa»,

Baruepa.

+0uypeToBYyIO,

moOYI0 13 TIepeurC/IeHHBIX

Hannumue Ccepbl B Oenkax 06Hapy)l(HBaETCH C IIOMOIIbI0 peareHTa:
HNO3
Cu(OH):
FeCl3
+(CH3COO),Pb

YTo Ha3bIBaeTCA U303/ IEKTPUUECKON TOUKOi 0e/1KoB?

3HaueHHe TI0TeHI[1aja, TIPX KOTOPOM ITPOUCXO/IUT aHOAHOe OKHC/IeHHe Oesika;

BeJIMYMHA 3JIeKTPUUECKOro 3apsijia 6eKoBOM MOJIeKYJIbI B PACTBOPE C 3a/JaHHbIM 3HaueHreM pH;
+3HaueHue pH pacTBopa, Py KOTOPOM MoJieKysia Oeika He UMeeT 37eKTPUYeCKOro 3apsifa;
3HayeHre pH pacTBopa, Py KOTOPOM TPOUCXO/UT JleHaTypaLus benka.

MoueBHHY No/Iy4al0T B3aMO/ieCTBHEM:
+aMMuaKa 1 YIJIeKMCIIOro rasa,
amMMHMaKa, yryleKUc/a0ro rasa u Bozpl,
aMMMaKa U YKCYCHOU KUCJIOTBI,
BOCCTaHOB/IeHHeM HUTPOMeTaHa.



AMHJIBI pearupyrT ¢ a30THCTON KHCIOTOM KakK
TepBUYHbIE AMUHBI,
BTOPHUYHbBIE aMUHBI,
TPeTUUHbIe aMUHbI,
+yeTBePTUYHbII aMMOHHEBbIN NOH

MoueBHHa, pearupys ¢ a30THOM KHC/I0TOM, oOpa3yer:
+CO0JIb,
asoT, BOJy U YIJIEKUCIIbIN ra3,
OCHOBaHMUe,
ouyper.

C Kakoi rpynmnoi Mo4eBHHBI OyJeT pearupoBaTh GopMasib/Jerus:
¢ KapOoHUIOM,
C aMUHOTPYTITION,
OyzeT passaraTh MOUEBHHY,
+He Oy/leT pearupoBaTh.

Yro TaKkoe OuypeToBasi peakuus?
+peaki[ysl CTyIaBJIeHUS] MOUEBUHBI;
peakiiyst 06pa3oBaHuUsI KOMITJIEKCHOM MeZIHOM comv ¢ OuypeTom;
peakiysi aMUHOKHUC/IOT C OKCUJIOM Me[IH;
peakiust 00pa3oBaHusi OUTIOSIPHOTO KOHA aMUHOKHUCIIOT.

Cpeju nepeunc/IeHHbIX COeJUHEeHUH BbIOepUTe H30Mep JUITHIaMHUHA:
2-aMUHOIIPOIIaH;
+2-aMHHO-2-MeTWIIPOIIaH;
IAMeTU/I3TUIaMUH;
2-MeTUJIaHUJIVH.

Kakoii aMMH no/1y4aeTcsi NPy MO/THOM BOCCTAHOB/IEHHH 2-HUTPOOyTaHa:
OyTUIaMUH;
8mop-0yTHU/IaMUH;
TUITUIAMUH;
+1300yTHUIAMUH?

N3 kKakoro BelleCcTBa B AB€ CTaJUA MOXXHO ITOJIYYUTb dHUJIMH:
CsHsOH;
CsHsCHz3;
+CeHs;
CsHsN(CH3)2

Tema «I'eTeporukanueckue coegHeHHA»
KonTpompyemsble KomreTeHLIMY (MM UX YaCTH):
- criocobeH 000CHOBaThb M peany3oBaTh B NPO(ecCHOHAIbHOU [eSTeNbHOCTH COBpEMEHHbIe
TEXHOJIOTHUU C UCTIOb30BaHWeM MPUOOPHO-UHCTPYMEHTa/IbHOM 06a3bl U UCII0/Ib30BaTh OCHOBHBIE
ecTecTBeHHble, Ouonornyeckue U TmpodeccroHanbHble TOHATHS W MeToAbl TpU pelleHuH
o6mmenpodeccroHanbHbIX 3aau (OTTK-4).

TecToBbIe 3aiaHUA /I TeKYLIero KOHTPOJisi 3HaHUU 1o TeMe «I'eTeponk/Inyeckue
coeJMHEeHUS»



2—1/1301'11)0H]/IJI—S—METI/IJIHI/IKJIOI‘EKC&HOJI 10 CTPOEHHUIO YIVIEBOAOPOJHOI'0 CKeJ/IETA AB/IAETCHA
coeauHeHueM:

+Kap6OI_II/IKJII/I‘JECKI/IM;

reTeporuKIN4YeCKrUM,

Herpeae/JIbHbIM;

dpOMAaTHY€CKUM;

TpeTuYHBIM 0JHOBA/IEHTHBIM YIJ/IEBOJOPOJHBIM PA/HKA/IOM SIB/IAETCH:
HEOTeKCHUT;
OeH3uMIEH;
aJuTHT;
+TpeT.-TeHTHJ;

BuniHa/IbHBIM [IByXBa/IeHTHBIM YI/IeBOJOPOJHBIM PaJUKa/IOM SIB/IAETCH:
dbenu;
M—TOJTUJ;
+0—(eHusnen;
n—(eHueH.

ITo 3amecTUTe/IHLHON HOMEHK/IAaType coejuHeHHe (eHH/IITUIKeTOH Ha3bIBaeTCs:
METHU/IOBBIN 3¢Up 6eH30iHOM KUC/IOTHI;
(heHUITUTKETOH;
+1 — eHunrponaHoH-1;
MeTH/10eH30aT;

ITo 3amMecTUTEe/IbLHOM HOMEHK/IaType coefAlHeHHe Cy/ib(aHN/10BasA KMC/I0Ta Ha3bIBaeTCA:
N — aMUHO(eHU/ICYIb(OHOBAs KUC/IOTa;
Cyb(paHUI0Bast KUCI0Ta;
4 — aMMHOLIMKJIOTeKCaHCY/Ib(OHOBasI KUCJIOTa;
+N — aMMHOOeH30/ICy/Ib(OHOBAsE KUC/IOTa;

ITo ¢pyHKIMOHATBHBIM IPYIIIaM aHeCTe3HH (3THU/IOBBIH 3()UP N-aMUHOOEH30/HOI KHC/I0THI)
SIB/IAIETCA:

amH/J| ¥ TIPOCTOM 3¢up;

+CNoKHbIN 3¢Up U aMUH;

KeTOH Y MPOCTOU 3¢up;

KapOoHOBasi KMCJI0Ta, IPOCTOM 3(Up 1 aMUH;

ITo ¢pyHKIMOHANBHBIM rpynmnamM (eHuIcaTuuIaT ((peHu10BbIN IPUP 0-rHAPOKCHOEH30HHOM
KHCJIOTHI) SIB/IA€TCA:

KapOOHOBast KUCJIOTa;

KeTOH, POCTo 3¢up, dheHo;

KeTOH;

+(eHo, CI0XKHBIA 3QUp.

CTpyKTypa 2-MeTH/I-3-0KCOMEeHTaHUOBO KHC/IOThI CO/IEP)KUT 0011ee YHC/I0 (yHKIIMOHATBHBIX
rpynmn:

1;

2;

+3;






Tabmuia 4 — Kputepun orjeHKM chOpMUPOBAHHOCTH KOMIIeTeHIUA

Kog v HaMeHOBaHUe
WH/IMKaTOpa AOCTHKEHUs
KOMITeTeHIIUU (4acTu
KOMIETEeHL1N)

KpuTtepuu otieHrnBaHusi CHOOPMUPOBAHHOCTU KOMIIeTeHIMU (UaCTU KOMIIETEeHI|H)

Ha 0a30BOM ypOBHe

Ha TMOBBILIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE «Y/[0BJIETBOPUTEILHO»
50-64% oT MakCUMaJILHOTO baia

COOTBETCTBYET OL[€HKE «XOPOIII0» COOTB
65-85% 0T MakCUMaJILHOIO Oasia

€TCTBYyeT OIjeHKe
«OTJIUYHO»

86-100% oT MakCUMaILHOI'O

bamna

3HaTh:

HJ/I-1 3HaeT OCHOBHBIE
eCTeCTBEHHbIE,
OuooruUecKye u
npodeccroHaIbHbIe
TIOHSITUSL U METOZbI TTPU
peleHnn
obmiernpodeccroHaTBHBIX
3a/jau, COBpEMEHHbIe
TEXHOJIOTHH C
WCT0/Ib30BaHUEM
niprbOpHO-
MHCTPYMEHTa/IbHOM 0a3bl

CTyIeHT YCBOW/I OCHOBHOE COZIEp)KaHUe MOZYJIst
HeopraHWJYeCKol XMMHU, HO UMeeT TIpobesibl B
YCBOEHUM MaTepuasa, He TMPersTCTBYHOIHe
JanbHeHIeMy 00yueHuIo:

-B JIOTUYECKOM PaCCY>KeHUH HeT CyI|eCTBeHHBIX|
o1MOOK, HO [IOMYIIeHa CYI[eCTBeHHast OIiOKa B
MaTeMaTHUYeCKUX pacueTax Mpy pelieHnn

3a71ay;

-naboparopHasi paboTa BBIITO/IHEHA MTPABUILHO HE
MeHee UeM HarloJI0BUHY WK [OMyIieHa
CylllecTBeHHas OIMOKa B X0/ie 9KCIIePUMEHTa, B
00BsicCHeHNH, B 0OpM/IeHUH paboThI, B
COOJTF0IeHUH TIPABUJT TEXHUKH 0€30MacHOCTH TIPH
paborte c BeltiecTBaMK U 0060py/I0BaHHEM,
KOTOpasi UCTIPaB/IsIeTCs 110 TpeOOBAHUIO YUHTEJIS;
- MaTepHua u3jaraeT HeCUCTEMATH3UPOBAHHO,
(bparMeHTapHO, He BCerza Moc/ieJ0BaTe/IbHO;
-[TOKa3bIBaeT HEeJOCTAaTOUHYI0 C(HOPMHUPOBAHH
OT/Ie/IbHBIX 3HAHWUH W YMEeHHH; BBIBOZbLI U 0000II]
apryMeHTHpYeT ¢/1abo, 0TMyCKaeT B HUX OLIMOKH
- JIONYCTH/I OIIMOKKA ¥ HETOUHOCTH B MCIIO/b30B
HAayYHOM TEPMHUHOJIOTHH, OTIpe[ie/IeHus] TIOHSTHI
HE/I0CTaTOUYHO UETKHeE;

- He UCIT0/Ib30Ba/l B KAueCTBe JI0Ka3aTe/IbCTBa

BBIBO/IbI M 0000111eHMsI U3 Hab/roieHnH, PakToB,

CTyzieHT 1noKa3biBaeT 3HaHHUSI BCEro
V3y4YeHHOT 0 MpPOrpaMMHOT0
Marepuaiia. MOMHBIA U
MIPaBUJIbHBIN Ha OCHOBe
HU3yUYeHHBIX Teopuy;
He3HauuTe/IbHbIe OLIMOKU U
Hell0U6Tbl TpPU  BOCIPOW3BEeHUU
V3y4YeHHOT 0 MaTepuarna,
orpeziesieHus TIOHATUH Jan
Hero/Hble, HeboJIbIlie HEeTOYHOCTU
MpU  UCMOMb30BaHUM  HAYUHbIX
TeEDMMHOB WIA B BbIBOJAX U
00001meHusX U3 HaOMoOMeHN U
OMbITOB; MaTepuajs W3/laraer B
onpejie/IeHHON JIOTUUeCKOU
Moc/iefloBaTeNlbHOCTH, TIPU  3TOM
JIOTTyCKaeT OJHY HerpyOyro oumobKy
uni He Oonee AByX HeJOUYETOB U

BCET0
MaTepuarna;
CYLI[HOCTH
TIOHSITUH,

Haét
OTBeT

MMpaBHJIBHO,
BBIBO/bI;

MaaHy C

MOXXET 150:¢ WCIIPaBUTh
CaMOCTOSITE/ILHO TpU  TpeboBaHUU
WM Tpd  HeOONbUIOW  MOMOIIH

TIperio/jaBaTeis; B OCHOBHOM yCBOWII
yueOHBIN MaTepuas; TOATBEPIKAaeT
OTBeT KOHKDETHBIMU IpHMepaMH;
MIPaBUJIbHO OTBeYaeT Ha

3aKOHOMEpPHOCTeH,
B3aMOCBSI3€el;
paboTa BBITIO/IHEHA TTOTHOCTHIO U

MMpaBUJ/IbHbIE

CryzeHT 1moka3biBaeT rirybokoe U
MOJIHOE 3HAaHWE U TOHMMaHHUe
00béMa

TIPOTPaMMHOTO
TOJTHOe TIOHUMaHHe
paccMaTpUBaeMbIX
SIBJIEHUI U
TeopuH,
sabopaTopHas

Cies1aHbl
HaO/MmomeHusT |

3KCIIepUMEHT OCYIIeCTB/IEH IIO

yueToM TeXHUKHU

0e30MacHOCTH ¥ TIpaBUJI PabOTHI C
BeLIleCTBaMU U 000pyJOBaHHUEM;




OIIBITOB WJIX AOITyCTHJ/I OLLIMOKKU IMPpU KX U3JI0KEeHK

JIOTIOJTHATE/TEHBIE
Tipero/iaBaTe’isi.

B oruueckoM paccykaeHUU U
pellieHNH HeT CYI[eCTBeHHBIX OIINOO0K,
HO 3ajlaya pellleHa HeparoHaIbHbIM
criocoboM WM fomyieHo He 6osed
[BYX HECYIL|eCTBeHHBIX OIINOOK.

BOTIPOCHI

YMmerh:

NJI-2 Ywmeet
HCI0JIb30BaTh OCHOBHBIE
€CTeCTBEHHBIE,
Ouosiornueckuie U
nipodecCOHATbHBIE
TIOHSITUSL U METOZbI TTPU
peIIeHUH
obmiernpodeccoHaTBHBIX
3azay

OTBeuaeT HEMOJTHO Ha BOMPOCHI Mpero/iaBaTerst
(ymyckast ¥ OCHOBHOE), U/IM BOCIIPOU3BOJUT
cojJiep>kaHre TeKcTa yueOHUKa, HO HeZJOCTaTOUYHO
TOHMMaeT OT/e/IbHbIE TI0JIOKEeHUs], UMeroLe
Ba)KHOEe 3HaUEHME B 3TOM TEKCTe.
OO6Hapy>KUBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/lelIbHBIX M0I0KEeHU NPU BOCIIPOW3Be/leHUH
TeKCTa yueOHUKa (3amuceli, MepBOMCTOYHUKOB) Hj
OTBeuaeT HEroJHO Ha BOIPOCHI IPerno/aBal
JIOTTyCKasi OfIHy-/1Be TpyOble OITMOKHM BBICTABJIS
CTY[eHTY, KOTOpbIi He COBCEM TBepAO B
MaTepuaoM, npu OTBeTax JI01y(
MasioCylL|eCTBEHHble  TOTPEIIHOCTH,  MCKaX]
JIOTMYeCKOH T0C/Iel0BaTeIbHOCTH,

HETOYHYIO0 apryMeHTAaL|I0 TeOPeTUUECKUX
TI0JIOXKeHUM, UCTIBIThIBAeT 3aTpy/IHeHUS TIPU
pelleHnH J0CTaTOYHO CI0XKHBIX 3a/au.
WcnbiThIBaeT 3aTpy/HeHUsT B TIPUMEHEHUHU 3H4
HeoOXOIUMBIX [I/Isl pellieHust 3a/lay pa3/IMuHbIX T
NMpu OObSCHEHWM KOHKDETHBIX SIBJIEHMM Ha OC
TEeOpUl u
3aKOHOB,
TIPUMEpPOB

WIM B TIOATBEP)KJEHHUU KOHKpe]

TNIPaKTUYeCKOro MPUMeHeHUs] TeOpUK

CTygeHT yMeeT CaMOCTOSITeJIbHO
BBIJIE/IITh  [JIaBHbIE TIOJIOXKEHUS] B
H3yUYeHHOM MaTepuare; Ha
OCHOBaHMM (aKTOB U TPHUMEpOB
060011]aTh, JlenaTh BLIBO/IBI,
yCTaHaB/IMBaTh BHYTPUIIPEAMETHbIE
cBsi3u.  [IpUMeHSITh  TIOJTyUYeHHbIe
3HAHUSA Ha MPaKTHKe B
BUZIOM3MEHEHHOM CHUTYaLWH,
cobsroiaTh  OCHOBHBIE  TIPAaBUIA
Ky/JIbTypbl ~ YCTHOM  peuu U
COMPOBOXKAAMOLLEHN MUCbMEHHOM,
WCMO/b30BaTh HAy4YHbIe TEPMHHBI;
nabopatopHasi paboTa BBITIOJTHEHA
MpaBU/IbHO, C/leflaHbl TPABU/IbHBIE
HaOJTI0/IeHNsI ¥ BBIBO/[bI, HO TIPH 3TOM
9KCIIEPUMEHT TIpOBe/IeH He
MOJTHOCTBIO W JIOTTYII[eHBI
HeCyIlleCTBeHHbIe OIITMOKY B paboTe ¢
BeII[eCTBAMH U 000Dy I0BaHHEM.

CTyZeHT  yMeeT  COCTaBUThb
TIOJIHBIM Y TPaBU/IbHBIMA OTBET Ha
OCHOBe M3Yy4YeHHOI0 MaTepHasa;
BbI/Ie/IATh T[JIaBHbIE T10JI0’KEHUS,
CaMOCTOSITEJIBHO — TIOZATBEPXK/aTh
OTBET KOHKPETHbIMU MpPUMepaMH,
dakTaMy;  CaMOCTOSITENIBHO U
apryMeHTHPOBAaHO JleflaTh aHa/lu3,
0600111eHMS, BBIBO/IBI.
YcraHaBIvMBaTh MeXXIpeJMeTHbIe
(Ha ocHOBe paHee NPHOOPETEHHbBIX
3HaHWW) W BHYTpPUIIpeJMeTHbIe
CBSI3M, TBOPYECKU IIPUMEHSThH
T0JTyYeHHbIe 3HaHUS B
He3HaKOMOM CUTYaLUH.
[TocnenoBarenbHO, UETKO, CBSI3HO,
o6ocHOBaHHO U  6e301IMO0UHO
u3faratb y4eOHBIA  MaTepuas;
[laBaTb OTBET B  JIOTMUECKOMH
1oc/1e/10BaTeIbHOCTU C
UICTI0/Ib30BaHUEM NIPUHSATON
TEePMUHOJIOTUH; JienaTh
cobCTBeHHbIe BBIBO/IBI;
¢dbopmyMpoBaTh TOUYHOE




ompeZie/leHe U MCTOJIKOBaHUe
OCHOBHBIX TIOHSTHUH, 3aKOHOB,
TEOPHI; TIPK OTBETE He MOBTOPSTh
JOCJIOBHO ~ TEKCT  yueOHMKa;
W3J1araTb MaTepHua
JIMTEepaTypHbIM 3bIKOM;
NMpaBWIBHO W OOCTOSITENIBHO
OTBeUaTb Ha JIOTIOJIHUTE/IbHBIE
BOITPOCHI YUMTEJISI.

CaMoCTOSITe/IbHO U paliInOHA/ILHO

HCII0/Ib30BaTh HarJIsiHbIe
riocobus, CTpaBOYHbBIE
MaTepuabl, yueOHUK,
JIOTIOJIHUTE/TbHYI0  JIUTepaTypy,
TIePBOMCTOUYHUKY; TIPUMEHSITh
CHCTEMY YCJOBHBIX 0003HAUeHHH
rpu BeJleHUU 3anuceu,
COTTPOBOKAIOIIUX OTBET;
HCITO/Ib30BaHKe ISt
JIOKa3aTeqbCTBa  BBIBOJIOB U3

Ha0JII0/IeHNH U OTIBITOB;

BiageTs:

WJ/]-3 BnageeT HaBbIKaMU
obocHOBaHUS U
peanu3alyy B
ripodeccuoHaIbHOM
JlesTeTbHOCTH
COBpPEMEeHHBIX
TEeXHOJIOTUM C
HCITI0/Ib30BaHUEM
niprbopHO-
WHCTPYMEHTa/IbHOM 6a3bl

CTyzeHT BrafieeT HeoOXOAWMBIMH HaBbIKAMU
paboThl ¢ mpubopamMu, YepTeXxamu, CXeMaMH U
rpaduKamu, COMyTCTBYIOLMMU OTBETY; 3alliCH,
COTIPOBOXK/AIOIIE  OTBET,  COOTBETCTBYIOT
TpeOOBaHUSIM.

CtygeHT He 00/1a/laeT [OCTaTOYHBIM|
HAaBBIKOM pabOThI CO CIPAaBOYHOM

JUTepaTypou, yueOHUKOM,
TIepBOMCTOUHUKAMU (MpaBUIEHO
OPUEHTHUDPYETCS, HO paboraeT
Me/JIeHHO).

Bnageer HaBbIKaMU pelleHus]

XUMHAYEeCKUX 3a/ady [0 3aJaHHOMY|
aroOpuTMy

B/afleeT  KyJbTypOH
CIIOCOOHOCTBIO K
aHamM3y,

CrypeHt

MBIIIIEHUS;
0000111eHHIO,
KPUTUUECKOMY OCMBIC/IEHUIO,
CUCTeMaTH3alluu, MOCTaHOBKeE
1erneid u BbIOOpPY TyTell UX
JIOCTIKeHUs, B  JIOTUYECKOM
pacCy)KIeHHd U pelleHuu HeT

OIIMOOK, 3a/1a4a peliieHa
pal[HOHA/TbHBIM CII0co6oMm;
TIPOSIBJIEHBI HaBbIKU




OpraHu3aLIOHHO-TPY/[0BbIX
yMeHul (Mo ep>KUBaroTCs
yrcToTa pabouero mecra W
MOPSIIOK Ha CTO/e, SKOHOMHO
VICII0JIb3YIOTCSI PEaKTUBBI).




3 OINPEJE/IEHUE PE3YJIbTATA ITIPOMEXYTOUYHOMN ATTECTAIIUN
dopma npomMeKyTOUHOM aTTeCTally 10 AUCLUIVIMHE: 3a4eT/3K3aMeH

OIEHOYHBIE MATEPUAJIBI 1 CPEJCTBA /11 IIPOBEPKH
C®OPMHUPOBAHHOCTH KOMITETEHIIUM

KO}] H HAUMEHOBAHHE KOMIIEeTEeHIIUHN

OIIK -1 — Crioco6eH 060CHOBaTh 1 peann30BaTh B MPOheCcCHOHATLHOU JeaTeTbHOCTU
COBpEMeHHbIE TEXHOJIOTHH C UCTIOIb30BaHUEM ITPUOOPHO-UHCTPYMEHTA/TBHOM 0a3bl U
HCII0/Ib30BaTh OCHOBHbBIE €CTECTBEHHBIE, OUOJIOrHUeCcKUe U MPodeCcCHOHANbHbIe TIOHITHS U
MEeTO/[bI TIPH pellieHrnH 00IIIernpodecCHoHaTBHBIX 3a/1au.

3aaHMA 3aKPbITOr0 THIIA:
YcTaHOBHTE COOTBETCTBHE MEXKAY XUMHYECKHM 3/IEMEHTOM M KO/IHYeCTBOM IMPOTOHOB B

siipe aToMa.

1. xmnop 1.8
2. yraepof, 2.17
3. drop 3.6
4. KWCJIopoZ 4.9
5.12

IIpaBunbHbM OTBeT: 1-2, 2-3, 3-4, 4-1

Y cTaHoBUTE COOTBETCTBHE MeXxay q)OpMyJIOﬁ yrjieBojopojaad 1 €ro Ha3BaHHEM.

1. CoHa 1. alleTuneH

2. C3Hs 2. IponeH

3. C3Hs 3. 3TUNeH

4. CH» 4. npornaH
5. OyTaH

IIpaBunbHBI oTBeT: 1-3, 2-4, 3-2, 4-1
YcraHoBUTEe COOTBETCTBHE MEXJy KJ/IAaCCOM HeOpPraHu4YeCcKHMX COeJUHEHHH Hu
NMPUMEpPOM HeOPraHMuYecKoro BemniecTnBa:

1 Oxkcup, 1 H>SO4

) Coip 2 NaCl

3 Kucnora 3 Na,O

4 OcHoBaHue 4 CaS04-2H>0
5 Ca (OH):

IIpaBunbHbIM oTBeT: 1-3; 2-2; 3-1; 4-4.



3&;[8]-[]/[}'[ OTKPbITOro THUIIA:

Bbi0epuTe 0AMH BapHaHT NPaBU/ILHOrO OTBETA:
Y 3/1€eMeHTOB OHOM NOATPYMIIbL:

1. oi¥HAKOBOE UMCJIO 3/IEKTPOHHBIX CJIOEB

2. OJMHAKOBOEe YKCJIO 3JIEKTPOHOB BO BHEIIIHEM CJI0e
3. ojiHaKOBOe 0b11iee YKC/Io 3/1eKTPOHOB

4. 0JTHaKOBOE KOJIMYeCTBO HEUTPOHOB
IIpaBuIbHBIN OTBeT: 2

YkaxuTe HeBepHOe yTBepK/ieHHe:

1. y MeTanioB BO BHEIIIHEM CJI0€ Majio 37eKTPOHOB

2. MeTasUTbl UMEIOT HU3KKe 3HaUeHHsT 3/IeKTPOOTPULIATE/TEHOCTH

3. MeTasTbl B CBOOOJHOM COCTOSIHUM MOTYT SIBJIITHCSI OKUC/TATEJISIMU

4. aTOMbI METAJUIOB B COe/IMHEHUSIX TIPOSIBJISTIOT TOJILKO TIOJIOXKUTE/TbHBIE CTEITeHN OKHUCTEHUS
IIpaBuibHbBIN OTBeT: 3

Bbi0epuTe ofAH BapMaHT NPaBU/IBHOTO OTBETA:
HemeTa/inueckue CBOMCTBA 3/1eMeHTOB YBeJIHUUBAKTCA B PAJY:
1. pocdop — cepa — xs10p

2. 6pOM — yT/Iepo/] — MBIIIBSIK

3. KHUCJIOPOJ, — a30T — YIJIepOJ,

4. kpeMHuU# — xj10p — dochop

[TpaBUNbHBIM OTBET:4.

XHUMHUUYeCKHUH 3/IeMeHT — 3T0 COBOKYITHOCTb...
1.Mos1eKy1, 0Opa30BaHHBIX aTOMaMH Pa3HbIX BHU/|OB
2. aTOMOB C OJIMHAKOBOM MacCoi

3. aTOMOB C OZJMHAKOBBIM YMCJIOM HEUTPOHOB B si/ipe
4. aTOMOB C OZJMHaKOBbIM UM CJIOM [IPOTOHOB B s/jpe
[TpaBUNbHBIN OTBET:4.

Bakuenime Teopuu, COCTAB/IAKIIIHE OCHOBY XUMUH, - 3TO:
1. dTOMHO-MOJIEKYJIAPDHAA Te€OpHsA CTPOE€HHA aTOMOB M MOJIEKYJI, 3dKOH COXpPdHEHHUA MACChlI U

SHePryu, NepruoNUeCcKuil 3aKOH

2. OKHCIUTEeNbHO- BOCCTAaHOBUTE/bHAasi TEOPHs, TeOPHUsl UAea/lbHbIX ra30B, TEOPUS CTPOEHUs
KOMIL/IEKCHBIX COe/IMHeHUM

3. Teopus KUCJIOT U ocHOBaHUM bpeHcrena Jloypu, Teopusi BajlieHTHbIX CBsizeld [aiiTsiepa u
JIoH/l0Ha

4. Teopusi XUMUUECKUX CBSI3ei, TEOPUSI TeTePOreHHbIX MPOL|eCCOB, 3/IEKTPOHHAsI TeOPUSs

[TpaBuIbHBIM OTBeT: 1.

CKOpOCTh XUMHUECKO! peakiuM - 3TO:

1. U3MeHeHHe KOHLIEHTpAalluM OJHOTO U3 pearvpyroluX BeLleCcTB 3a eJWHUL]y BPeMeHH, Mpu

HeM3MeHHOM 00bemMe CHUCTeMBI
2. BpeMsi MPOTeKaH!s peakluu



3. yBenMueHUe KOHLIEHTPAL[MH 3a eJIMHULy BpeMeH!
4. yBesmueHre 00beMa CUCTEMBI 3a €ZIMHULLY BpEMeH!

[TpaBunbHBIM OTBeT: 1.

I'pynnma XMMHYeCKHX 3/IEMEHTOB, He00X0JUMBIX A/ HOPMA/JIbHOTO POCTAa M Pa3BUTHSA
PacTeHHUM, Co/iep)KaHie KOTOPbIX HeBeJIMKO M COCTaB/IsIeT ThICAAYHbIE U CTOTHICAYHbIE /{0/TH
MPOLIeHTa, Ha3bIBAKOTCS:

1. makpoanemenTsI (N, P, K)

2. mukposnemenTsl (B, Mn, Mo, Cu, Zn, Co)

3. YI7IeBO/Ibl, )KUPbI, OeKu

4. BMONOTUUECKH aKTHBHBIE BEIleCTBa

[TpaBU/IBHBIM OTBET: 2.
Bbi0epuTe HeCKO/IbKO BAPHAHTOB NMPaBU/ILHOT0 0TBeTa:

C KakuM Bell|eCTBOM pearupyet 0eH3W/I10BbIil CIIUPT:
1. Xx710pOBOZOPOL,

2. YKCyCHasl KUC/I0Ta B IPUCYTCTBUM CEPHOM KUCIOThI
3. BOOHBIM pacTBOP TMIPOKCUA Kamusi

4. rugpokapboHaT HaTpUs

[TpaBuIbHBIM OTBeT: 1,2.

OxoHuaTe/IbHbIE pe3y/bTaThl 00yueHus (HopMUPOBaHUS KOMITETEHLMI) OTpe/le/sioTCs
ToCpe/ICTBOM TepeBo/ia 6asioB, HabpaHHBIX CTYI€HTOM B MPOLIeCCe OCBOEHUS AUCLUTIIUHBI, B
OLIeHKH:

— 6a30BBIN ypoBeHb COPMHUPOBAHHOCTH KOMITETEHLIMU CUMTAETCS JOCTUTHYTBIM, eCiu

pe3ynbTaT 00yueHWs COOTBETCTBYET OIIEHKe «y/0B/eTBOpUTENbHO» (50-64 peHTHHrOBBIX
0asioB);

— TOBBIIIEHHbIN ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHI[UM CUUTAETCS [JOCTUTHYTHIM,
€C/TU pe3y/ibTaT 00yUYeHUs] COOTBETCTBYET OI[eHKaM «XOpoIo» (65-85 peHTHHroBbIX 0a/IOB) U
«0TIMYHO» (86-100 pelTHHTOBBIX OasIoB).

4 TIOPAZIOK ITPOBEJJEHUA ITPOMEXYTOUYHOUN ATTECTAIIUN

dopma NMpOMeKyTOYHOM aTTecTaly 10 JUCLIUIVIMHE: 3a4eT/ SK3aMeH.

@oH/, OLEHOYHBIX CpeJCTB AJI1 MPOBeZleHHs] MOBTOPHOM IIPOMEXYTOUHOW aTTecTaljuu
(hopMHpyeTCsl U3 UrCIIa OLIeHOUHBIX CPeJCTB 10 TeMaM, KOTOpbIe He OCBOEHBI CTY/JeHTOM.

IlpumeuaHue: [JonionHUTe/bHBIE KOHTPOJIbHBIE WCIBITaHUS MPOBOJATCS [/Is1 CTYJI€HTOB,
HabpaBimx meHee 50 0a/utoB (B coorBercTBUM C «[lo/oKeHHMEM O MOZYIbHO-DPEHTUHTOBOM

cucremMe»).



@DoH/| 01]€eHOUHBIX CPe/ICTB
AJIS1 KOHTPOJ/IbHBIX UCIIBITAHUHA
JJIA CTYJeHTOB Hamnpas/ieHUs noAroroBku 35.03.04 ArpoHomus,
(3auet, 3K3aMeH)

[To okoHUaHWY TIepBOY y4eOHOM ceccru TIpelyCMOTPEeH 3adeT. 3ayeT IPOBOJUTCS /ISl TIPOBEPKU
BBITIOJIHEHUST CTYZeHTOM abopaTOpHbIX paboT M ycBoeHHsi yueOHOro Marepuana NMpakTUUecKuX U
CeMMHApPCKUX 3aHATUM C yUeTOM WUTOrOB TEKYLero TeCTUPOBaHUS M0 TeMaM. 3aueT yCTaHaBIUBAeTCs
T0 TTIePBOM yacTH rpeiMeta «HeopraHudeckasi XUMUsT».

[TpoMeXXyTOUHBIN KOHTPOJIb TI0 JUCLATUIMHE OCYIIIeCTBIISIeTCS B KOHIIe BTOPOU yueOHOM ceccuu B
BH/le IK3aMeHa I10 BOIPOCaM, OXBaThIBalOIIMM BCe pa3/iesibl M3y4aeMOoM JUCLUIUIMHBI Y [T03BOJISIOIIUM
OLIeHUTb TeOpeTUUYeCKre 3HaHUS CTY/IeHTOB, a TAK)Ke YMeHHsI IPUMEHSTh UX JI/IS1 pellleHNst XUMUUeCKHUX

3a/au.

B 9K3aMeHal[MOHHBIM OHW/IET BK/IIOYAIOTCS /IBa TeOpeTHuecKux Bompoca (1- mo obuieil u
HeopraHu4eckoul XMMHUH, 2- 10 OpraHWYecKol XMMUM) U TUIIOBas 3a/ava.

10.

11.

IIpuMepHBIN NepeyeHb BOMPOCOB K 3a4eTy
MecTo X¥MHHY B CUCTEMe eCTeCTBeHHbIX HayK. KpaTkuii uCTopruyeckri OuepK pa3BUTUSI XUMUU.
Matepusi U ABWwKeHHe. Xumuueckass (opma ABrkeHUsi mMatepuu. OCHOBHbIE XMMHUeCKHe
TOHATHUS: aTOM, MOJIeKYyJa, XUMUYEeCKUH 3JIEeMEHT, IPOCTOe U CJIOXKHOe BeleCTBO, CUCTeMa,
daza.
ATOMBI ¥ MOJIEKYJIbI, UX pa3Mepbl, aOCOMIOTHbIE U OTHOCUTE/IbHBIE MacChl. MOJb — eZIMHHUIIA
KonuuecTBa BelllecTBa. MossipHasg Macca. CBsi3b MeX/ly MacCOi, KOJMUeCTBOM BellecTBa U
o0bemMoM. [ToHATHE SKBHBA/eHTa, SKBUBAJEHTHOW MacChl, SKBUBAJeHTHOro oOBbema. 3akoH
9KBUBAJIEHTOB.
OCHOBHBIE TOJI0)KEHUSI aTOMHO-MOJIEKYJ/IIPHOTO Y4YeHUsl. 3aKOH COXPaHeHHsI MacChl U SHEPIUU.
3aKoH NoCTosIHCTBA cocTaBa IIpycTa. 3aKoH KpaTHbIX OTHOLIeHUH [lanbToHa.
["a30Bble 3aKOHBL. Y paBHEeHHE COCTOSIHUS UeanbHOro rasa (ypaBHeHre MeHzeneeBa-KaneiipoHa).
3akoH 0O0BeMHBIX OTHOILIEHWH, 3aKOH ABOrazipo. MossipHbiii 06beM. OTHOCHTe NbHAs TI/IOTHOCTD
ra3000pa3HbIX BeljecTB. HopMasibHbIe U CTaHAPTHBIE YCIOBUSL.
HomenknarypHele npaBuia WEOITAK Ha3BaHMs HeopraHWueckux BelrlecTB. Kiaccudukauys
HeOopraHuuecKux BellecTB. OKCHUbI, TUAPOKCUbI, KUCIOThI, OCHOBaHUs, COMM. BaxHeuine
XUMHUYECKHe CBOMCTBa MeTasjIoB, HEMETa/IJI0B, OKCU/I0B, OCHOBAHUW, KUCJIOT U aM(OTePHbIX
TUIPOKCUIOB.
Crpoenne atoma. Mopenu CTpOeHHsi aToma, CO3/J,@aHHble Ha OCHOBE 3aKOHOB KJ/laCMYeCKOM
MexaHUKU. Teopus atoma Bogopoaa no bopy. KBaHTOBo-MexaHHnuecKast MOJie/lb CTPOEHUSI aToMa.
KBaHToBble uMcna (T71aBHOe, OpOWTAa/IbHOE, MArHWTHOe, CMHUHOBOE). OCHOBHBIE TIpaBU/Ia
3arI0/THEHUSI 37IEKTPOHHBIX 000/I0UEK aTOMOB.
[Teprosyyeckrii 3aKOH U MepyUojiyecKasi CUCTeMa XUMUYecKUX seMeHTOB [1.M1. MeHzeneeBa.
DOopMyJIMPOBKU T1€PUOAUYECKOro 3akoHa: coBpeMeHHass u [I.M. MengeneeBa. ®@opmbl U
CTPYKTypa MepUOJUUeCKON CHUCTeMBbI 3/1eMeHTOB. PU3NYEeCKUil CMBIC/ TepUOJUYecKOro
3aKOHa, MOPSIKOBOTO HOMepa 3JieMeHTa, HoMepa Mepyuo/ja, HoMepa FpyMbl.
CBsi3b 97IEKTPOHHOTO CTDPOEHHsI aTOMOB-37IEMEHTOB C WX CBOMCTBaMU. (OcobeHHOCTH
3JIEKTPOHHBIX CTPYKTYP aTOMOB 3JIEMEHTOB TJIaBHBIX U TOOOUHBIX IMOATPYMIT. DJIEMEHTHI S-, P-,
d- u f- cemelicTB, UX MeCTOHaxXxOX/eHUe B TIepPUOJUUECKOMN cucTeMe. V3MeHeHHe BeTUUYUH
pPaInyCoB, SHEPrUil NOHM3ALMK, CPO/ICTBA K 3JIEKTPOHY U 3/IeKTPOOTPULIATETbHOCTEN 3/IEMEHTOB
C POCTOM 3aps/10B UX sep.
[TeproAMUHOCTE U3MEHEHHUS CBOMCTB 37IEMEHTOB KaK MPOsIB/IEHHe TTePUOIUYHOCTU U3MEHEeHUsI
3/1eKTPOHHBIX KOH(UTypaliii aToMoB. BTopruHasi 1 BHyTpeHHsIs1 epUOAUUHOCTb. D deKTh! d-
u f- okatus. 3HaueHue MepruouUecKoro 3aKOHa B pa3BUTUU HayKU.
KoBaneHtHass cBsi3b. OCHOBHble XapaKTepPUCTHMKU KOBajJ€HTHOM CBSI3W: [JMHA, SHEpPrus,
BaJIeHTHBIN YTOJI, TOMSPHOCTb, HAMpPaBA€HHOCTh, HACHI[aeMOCTh. Dh(eKTUBHbINA 3aps/
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aToMa B MOJIeKyJie U CTeleHb OKUC/IeHHS.
KBaHTOBO-MexaHMUecKasi Mo/ie/ib 00pa30BaHUsI KOBAJEHTHOM CBSI3W HA TIPUMepe MOJIEKYJIbI
BOZIOPO/ia.

Meton BaseHTHBIX cxeM. ['MOpuAW3anMiss aTOMHBIX oOpOWTasel, TUMbI TUOpPUAW3AIMK U
TIPOCTPaHCTBEHHas CTPYKTypa MoJieKy/1. MexaHn3Mbl 00pa30BaHUsi KOBa/IeHTHOW CBSI3U.

MeTto/ MoJieKysIpHbIX opbouTaneli (MMO). MeTo/ MMHENHOW KOMOWHAI[UM aTOMHBIX OpOUTasie
(JTKAO). CesizbiBarorye 1 pa3peixsstoiyge MO. o- u - MO. Mexanusm o6pa3oBanust MO st
JByxaToMHbIX MoJjieky I u II mepuogos.

Meto, MoneKynsipHbix opbutaneit (MMO). DHepreThyeckue [guarpaMMbl U 37IeKTPOHHbIE
¢opmynel Monekyn. OLieHKa SHEprud MOJIEKY/ISIPHOM CTPYKTYphl 1O ee 3SHepreThyecKou
puarpamMe. [loHsiTe TmopsiAKa (KpaTHOCTW) CBSI3W. |'OMoOsiiepHble M TreTeposi/iepHbIe
MOJIEKYJISIDHbIE CTPYKTYPBI, 0Opa3oBaHHbIe 3yiemeHTamu | v 11 meprozos.

VoHHasi CBsi3b: CTelleHb MOHHOCTU, MeXaHu3M 00pa30BaHusl, CBOMCTBA MIOHHOM CBsi3U. MIOHHBIE
paguychl. [Tonsipu3yemMocTb U TOJSIpU3YIoIasi CIoCOOHOCTh MOHOB, WX BIIMSIHHE Ha CBOMCTBA
Bell|ecTBa.

Mertanueckasi cBsi3b. MexaHu3M 00pa30BaHUsl, TIOHATHE «3JIEKTPOHHOTO Ta3a». CBOMCTBa
MeTanyeckou cBsisu. CpaBHeHHe KOBaJIeHTHOW, MeTa/lyInueCKOl U MOHHOM CBSI3eH.
Bogopoanast cBsi3b. MexaHu3Mm o0pa3oBaHusl. Me>XMOJeKy/sipHasi ¥ BHYTPUMOJIEKY/ISIpHAs
BOZIOpPO/JHAasi CBsA3b. BusiHue BoOpOAHAas CBsI3U Ha CBOMCTBA BELECTB.

HeBanentHsle cunbl cuervieHusi. [IoHATHe O BaH-Ziep-Baa/bCOBBIX CWiIax. Bsaumogeiictere
JMIO/b — JIWATIO/b, IUTOb — UHAYLIMPOBaHHBIN JUII0/Ib, AUCTIEPCHOHHOE B3aUMO/IelCTBHE.
[MToHsiTHe XMMUUECKON TepMOAWHAaMUKUA. OCHOBHbIE TepMOJUHaMUuUeckre (PYHKLMKA COCTOSTHUS
CUCTEeMBbI: BHYTPEHHSIs1 SHepTrHsi, SHTa/IbITNS, SHTPOHUS, CBOOOAHAst SHeprusi. TeryioBble 3P QeKTh
XUMUYECKHUX MpoljeccoB. [ToHSTHE CTaHJAapTHOM HTa/IBITK 00pa30BaHus BellecTB. 3akoH ['ecca
Y CJIe[ICTBUS U3 HETO.

[ToHsTMe craHJapTHOW SHTpONUM. V3MeHeHMe SHTPONMUM CHUCTeMbl TpU  (Pa30BbIX
npeBpaljeHusax. PacueT M3MeHeHUs] SHTPONMM B XOJe XMMHUUeCKux mporeccoB. [loHaTue
CTaH/JapTHON CBOOOJHOW 3Hepruu oOpa3oBaHus BeljecTB. PacueT nM3meHeHUsi CBOOOZHOM
SHepPruM M InpejcKa3aHve BO3MOKHOCTH MMPOTeKaHUsl peakluy NPy CTaHJapTHBIX YC/IOBUSIX.
O6paTtrMble ¥ HeoOpaTUMble XMMHUYeCKHe peakldd, XMMU4YecKoe paBHOBecre. KuHeTtrnueckoe
yCJI0BME XMMHUYECKOro paBHOBecHsl. KOHCTaHTa XMMUUeCKOro paBHOBECHS. 3aKOH JIeHCTBUS Macc
Iy 00paTMMBIX XUMHUeCKHX peakuyii. CriocoObl CMeIIeHWss XHMHUeCKOTO DPaBHOBECHS.
[Tpunuwmmn Jle [Mlaresnbe.

[TonaTre xuMHUeCKOM KUHETHMKM. CKOpPOCTb TOMOT€HHOW M TeTepOreHHOW XWMHYeCKOU
peakuuu. CKOpOCTb UCTHHHAS (MrHOBeHHas) U cpefHsist. @aKTopbl, BAUSIOL[ME HA CKOPOCThb
XMMUUECKOW peakLyH.

3aBUCHMMOCTb CKOPOCTM XWUMHUYECKOW peakl[Md OT KOHLIEHTpAlM{ pearupyroliux BeLlecTs.
3aKOH [IeiCTBUSI MacC, MareMaThyeckasi 3aruch, ()OpPMY/IMPOBKA, €ro NpUMeHeHue [is
TOMOT€HHOM U TeTepOreHHOM CUCTEeM.

[ToHsITe KOHCTaHTBbI CKOPOCTU peakLiuH, ee GU3NUECKUI CMbIC/, (DaKTOphI ee OmpeZeistolye.
3aBUCHMMOCTb CKOPOCTM XHMMHUUECKOW peakUuu oT TemmnepaTypbl. [IpaBuno BanTt-I'oddda,
TemIiepaTypHbIi KO3 GULIMEHT peakLiyu.

3aBUCHMMOCTb CKOPOCTH XMMHYECKOM peaklMy OT MPUPO/AbI pearupyrommx BelecTs. [ToHsaTue
00 aKTHBHBIX MOJIEKY/aX. DHePrusi akTUBal[ui. DHepreTHuecKre JruarpaMMbl X0/ja peakLii.
Karamu3. Buzbl KaTanm3a: TOMOTeHHbIM, TeTepOreHHbIi, MUKpOreTeporeHHbIN. KaTanusaTopsl 1
WHTHOMTOpPBL. MexaHu3M [JelCTBUSI KaTaau3aTopoB. BiisiHue Karajn3aTOpOB Ha BeTMUMHY
SHEepPruy aKTUBaL[1H.

Ponb 3HTpPONUIHOrO, SHTaNILNUMHOTO ()AKTOPOB U TeMIlepaTyphl B OL|eHKe BO3MOKHOCTH U
TIOJIHOTHI TIPOTEeKaHUsI XUMUUYeCKHX MPOoL[eccoB. YpaBHeHHe ['n66ca.

Kpatkasi xapakTepucTMKa U KjacCU(QUKaLMs [AuUCrepcHbIX cucteM. OrmpezeneHve U
K1accudurKalys pactBopoB. JKuakre pacTBopbl. PacTBopeHye Kak (pU3MKO-XUMHAYeCKHI ITPOLIeCC.
VI3MeHeHMe SHTa/IbITMKU Y SHTPONUY [TPU PAaCTBOPEHNY BeLLeCTB.
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Buzibl pacTBOpOB, COCOOBI BhIpDaXKEHUsT MX COCTaBa: MaccoBasi U MOJIbHAs [JOJIU, MOJsipHasi,
MOJISI/IbHAsl 1 HOpMaslbHasi KOHLIeHTpalysi, TUTp. PacTBOpUMOCTE BelecTB (KUJKUX, TBEPAbIX,
razoobpasHbix) B Boge. Ko3bduimeHnt pactBopuMocTd. [loHSITHE  HACBIIIEHHOTO U
TIepechIIeHHOr0 PacTBOPOB. 3aBUCHMMOCTb PaCTBOPUMOCTH BeLeCTB B BOJe OT TeMIleparypsl,
J\aBJIeHys], IPUPO/bl PACTBOPSIEMOT'0 BellleCTBa.

OJeKTPOJTUTEI ¥ He3/IeKTPOIUThL. CH/TbHBIE U Cy1abble 3/1eKTPOTUTHL. Teopust 371eKTPOTUTHIeCKON
puccouuanmu C. AppeHuyca. MexaHU3M JUCCOLMALIY BELLeCTB C Pa3HbIM TUIIOM XUMHUUECKOU
CBs3U. PacTBOpBI 3/1€KTPOJIMTOB, CTeleHb U KOHCTaHTA [WCCOLMALMM, UX CBfA3b. 3aKOH
pa3basnenusi OcTBanb/a.

Huccouuanus Bogpl. KoHcTaHTa guccouyanyy Bogsl. BoJjopogHbIl MoKa3artesb, ero 3HaueHue
Y pacueT [/l PACTBOPOB CUJIbHBIX U C/IaObIX KUCIOT U OCHOBaHUM.

C'uppomm3 coset 1 crocoObl CMeljeHHs] PaBHOBeCHs! peak(uid rugposmsa. OOpaTtuMbii U
HeoOpaTUMBIH THUAPOJIU3.

. 'npponus cosnent pa3muuHbIX TUNOB. CTereHb U KOHCTaHTa I'MIPO/IM3a.
35.

YcnoBusi  obpasoBaHMsi U pacTBOpeHMsi  OcaZkoB. IIpou3BefieHMe  pacTBOPMMOCTH.
HarpaB/ieHHOCTb 0OMEHHBIX peakiiii B PaCTBOpax 371eKTPOJIUTOB.
OKHUC/UTe/IbHO-BOCCTAaHOBUTE/IbHBIE Peakljii, OCHOBHble OKUC/IUTENW U BOCCTAHOBUTEIM.
Knaccudukaumsi OKMCIUTeTbHO-BOCCTAHOBUTE/ILHBIX PeaKLvi.

OJ1eKTpOoJIM3 paCTBOPOB M PaCIl/IaBOB COJlel. 3aKOHBI 3/1eKTpo/u3a. [IprMeHeHue s1eKkTponysa.
["aspBaHMYECKUM 3/1EMEHT, NpoLiecchl B HeM. OKUCIUTe/TbHO-BOCCTAHOBUTE/IbHBIN TTOTEHIUal,
O/JIC u HampaB/ieHVe TeueHUsl OKUC/IMTebHO-BOCCTAaHOBUTE/IBHBIX peaklyi. Psy cTaHapTHBIX
3/1eKTPOZHBIX NTOTEHIIUA/IOB.

Komrnekchble coenunenus. KoopayHaipionHast teopusi A. BepHepa. CTpoeHMe KOMILIEKCHBIX
coefivHeHWI. BHemHsss W BHyTpeHHsi1 cdepa KoMmiliekcoB. JluraHabl. HomeHknatypa
KOMIUIEKCHBIX COe/JMHeHUH. 3HaueHre KOMIUIEKCHBIX COeJUHEHUM.

. Crioco0Obl TIONTyueHHs1 KOMILIEKCHBIX coefuHeHud. [loBefieHre KOMIUIEKCHBIX COeUHEHWN B

pacTBopax. IlepBrWuHasi ¥ BTOpUUHas [guccolyalys. KoHcTaHTa HeCTOMKOCTH M KOHCTaHTa
YCTOWUMBOCTH KOMIUIEKCHBIX COe/JUHEHUH.

ITopsajok ¢popMupoBaHus 3a4eTHOTr0 OuIeTa

3aueTHLIN OM/IET BKIIOUAET JiBa TeOpeTUYE€CKHX BOIIPOCd.

Uk W=

1

ITpumep 3aueTHOro GusIeTa Mo JUCIUIIHHE
MecTo XMW B CUCTEMe eCTeCTBeHHbIX HayK. KpaTKuii HCTOpUUeCKUid OuepK pa3BUTUSI XUMUU.
Matepusi ¥ ABWKeHHe. XuMmHuecKas (opma ABiKeHUST MaTepud. OCHOBHbIe XHMHUUECKHE
TOHATHS: aTOM, MOJIeKYJa, XUMUUYEeCKUI 3/IeMeHT, TPOCTOe U CI0)KHOe BeIlecTBO, CUCTeMa,
daza.
Merta/nueckasi cBsi3b. MexaHu3M 00pa30BaHUsl, TIOHATHE «3JIEKTPOHHOTO ra3a». CBOMCTBa
MeTa/ImM4yeckoi cBsi3u. CpaBHeHHe KOBaJleHTHOM, MeTa/l/InueCKOW U MIOHHOMW CBSI3ei.

IIpuMepHBIH epevyeHb BONMPOCOB K IK3aMeHy

ITpegmet oprannueckor xumMuu. CBs3b OPraHUYeCcKor XUMHHU C JPYTUMU HayKaMH.

OcobeHHOCTH COeJMHEeHUH YIiepo/ia, UX poJib B XKUBOU NPUpO/ie U NIpPaKTHKe.

Ponb pyCcCKHX yueHBIX B pa3BUTUM OpPraHU4eCKOW XUMUH.

Teopus cTpoeHUst OpraHuvecKrx coefuHeHnrd A.M. ByTiepoBa u ee 3HaueHue.

VI CTOUHMKM OpraHUUYeCcKUX COeAMHeHUH, MeTOAbI UX TiepepaboTKu.

Hedts. Teopuu ee obpasoBaHusi, MeTo/bl TiepepabOTKU U Hcnonb3oBaHre. KpekuHr — nporjecc.
[Tuponus. X 3HaueHue.

Knaccugukarnus opraHiueckux coefiiHeHui. BakHelilne (QyHKIJMOHa/IbHBIe TPYMIbL. Pajukar.
I'omonoruueckue psagel. VIx 3HaueHue.



10.
. Bupl pa3peiBa KOBa/leHTHO# cBsi3U. [ToHsATHE 0 MexaHMU3Max peakiuil. [Ipumepsl.
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. KJIaCCI/I(I)I/IKaLII/IH, HOMEHK/IaTypad, U30MepHs Irda/IOreHOINPON3BOAHBIX. Crnoco0bl ux MoJsIyueHuda 1
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34.
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Turbl cBsizeld B OpraHUueCcKUX coequHeHUsIX. HAYKTUBHBIN 3G @deKT U 3P deKT conpsiykeHus.
[TpumMephI U3 pa3TMUYHbIX K/1aCCOB COeAUHEHUM.

Turnbl peakiuil y pa3/MuHbIX K/1aCCOB COeIMHEHUM.

Bup! ruOpuaM3aliig 3/1eKTPOHHBIX 00/IaKOB (TTPUMEPHI U3 pa3HbIX K/IaCCoB.).

Teopusi B3aMMHOroO B/USIHUSL aToOMOB B MoJiekysne (A.M. byrnepo m B.B. MakpoBHUKOB).
[Tpumepbl. OOBsICHEHUS C 3/IEKTPOHHOM TOUKU 3peHUsl.

[TpaBuno MapkoBHUKOBa. [IpaBuio 3atitjeBa-BarHepa. CoBpeMeHHOe OOBbsSCHEHHE MeXaHU3MOB
3TUX [PaBUJL.

SABnenue usoMepuu, pUMepsl pas/uyHbIX BU0B n3oMepuu. Ilouatue o mesoMepuu. IToctpoenue
H30MepOB TI0 3a/IaHHOM 0011ieli hopMmye.

TayTomepusi, MeTamepus. [Ipumepsl M3 pa3/IMUHBIX KIaCCOB COeJUHEHWUW (CIUpThI, (eHOJb,
5¢upbI, KETOHBI, YTJIEBO/Ibl, aMUHBI).

Llucc-tpanc  u3omepusi. [Ipumepsl M30MepoB OeUHOB ( ankeHOB U KHUCJIOT OJIeMHOBas ,
(dbymapoBas).

OJIeKTPOHO-[J0HOPHbIE U 3JIeKTPOHO-aKLIelITOPHbIe 3aMeCTUTe/H, UX Harpas/sdtolllee BJIUsSHUE.
[Tpumepkr.

Curma — ¥ 1- KOMILIEKChI, KaK IIPOMeXyTOUHbIe MPOyKThl peakijuu. [IpumMepsl Ha U3 0/1e()UHOB
(a/IKeHOB) ¥ apOMaTUUeCKHX COeJUHEHUM.

[TpyHLMIBI, TONOXKeHHble B OCHOBY CHUCTeMaTUYeCKOM HOMEHK/IaTypbl. YMeTb Halucartb
CTPYKTYPHBbIe ()OPMY/JIbI 33/JaHHBbIX COeJUHEHUU U Ha3BaTh UX.

HaxosxzieHre Tmipefie/ibHBIX YIJIeBOJOPOJOB B Tmipupofe. M3omepusi mnapadurHOB(anKaHOB) Ha
TipuMepax [JaHHbIX 3K3aMeHaTOPOM.

. IlpenenbHBIE YTIEBOAOPO/BI UX TTO/TyUeHHE , paclIipoCTpaHeHue B npupoje. CBOWCTBA.
22.

Cnioco6bl nostyueHus HellpeZie/TbHbIX YI/IeBOJ0PO/OB psifia STU/IeHa, UX CBOMCTBA. VIHAYKTHUBHBIN
3¢ dekT, ero BAUsHUE Ha TeUueHHe pPeaKlvii.

Anertunen. Ero cBolictBa, npuMmeHeHue. Peakiys Kyueposa.

AnieTuIeHOBBIE YTJIEBOJOPO/bI, CIIOCOOBI TIONyueHUsT W CBOMCTBA. PeakluM MpHUCOeAMHEHUS.
3amelrieHus, yIJIOTHEHUS!.

[lveHOBBIe YTIEBOZIOPO/BI, TIPE/ICTABUTENM, 3HaueHWe B HapoAHOM Xxo3sucTBe. Oddekr
CONpsDKeHUs! U ero o0bsiCHeHue.

Apomarrueckue yrieBogopoAbl. Oco6eHHOCTH W30MepUr TOMOJIOTOB 1 TIPOU3BOZAHBIX OeH3o07a.
I[TpaBusio opreHTaLK B 6eH30/1bHOM sifjpe. CoBpeMeHHOe 00bsiCHeHHe 3TOro IpaBuIa.
XapakTepucTriKa apoMaTU4YeCKHUX YTJIeBO/IOPOJOB, UX BakKHeHIIWe cBoicTBa. IIpesncraBuresnu.
OcobeHHOCTHU CTPOeHUsI apOMaTUUeCKUX YIIeBO/I0OPO/IOB.

Crnioco0blI 1oJTyueHus: U XUMUUeCKe CBOMCTBA apOMAaTHUYeCKUX YT/IeBOZOPO/IOB.

MexaHu3M peaklivy 3aMellleHUst B apoMaTUueckoM psily. CUrma- v - KOMILIEKChI.
OnekTpodubHbIe U HYKIeo(UIbHbIe, 37IeKTPOHOOHOPHBIE W 3IeKTPOHOAKLIENITOPHBIE TPYIIIIHI,
MX OPUEHTHPYIOILlee BJAMsSHUE B PeaKLUsiX 3aMellleHHs y apOMaTHUeckKUX YI/1eBO0pO/iOB.
Hadranun. Ctpoenue , 3Hauenve. @ranveBas kucnora. Hadronsl ( anbda u 6erra).

CBOMCTBA.

[TonyueHre ,npyUMeHeHHe, CBOMCTBA I1O/IMra/JOreHONPOM3BO/HBIX. ['anodopmHas peaxius.
[Tonyuenue ogodopma u xaopodopma.

OG611ast XxapakTepucTHKa ciupToB. VX Kinaccudukarnus. HomeHknaTypa, pefcTaBUTesNy.
HomeHksatypa, u30MepHsi, CIOCOOBI TIOMy4eHHs, CBOWCTBA OJHOATOMHBIX CHHMPTOB. MXx
WCTI0/Ib30BaHue B HAPOJHOM XO3SIMCTBe.

[IByxaToMHBIe CITUPTHI ( TJIMKO/IN), UX XUMHAYECKUe CBOKCTBa, [IPYMeHeHue.

I'muiiepuH. CTpoeHue, 0cOOEHHOCTH CBOWCTB. Ba)kHeiliiie por3BO/IHbIE THL|EPUHA.
MHoroaTtomMHble CIUPTHI (IEHTUTHI ¥ TeKCUTHI). HaxoxxieHre B Ipupo/e, NojiyuyeHue, BayKHerIIe
Npe/iCTaBUTe/Y, BaKHEHILIMe POU3BO/HbIE — YIJIEBO/bL.
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XapakTepucTHKa Herpe/ie/bHbIX anKorosiel, cBoicTBa ( MpaBuIO DJbTeKOBa — JpJieMeliepa).
IIpencraBurenu.
[Mpoctbie 3¢upsl. [TomyueHre ¥ 0co6eHHOCTH CBONCTB. OKCOHUEBbIE COJIH.
Crioco6blI rostyueHusi U CBoicTBa eHosoB. KapbosioBasi KuC/IoTa, ee CBOWCTBA U IIPUMEHEHHe.
Criocobbl TI0/TyueHUsl, CBOWCTBA, WM30MepUsi U HOMEHK/aTypa OAHO- , BAyX-, TPeXaTOMHBIX
(heHOOB.
XapakTepucTHKa JBYyXaTOMHBIX (DeHOJIOB, UX CTPOEHUe, U30MepUsl, CBOMCTBA, 3HaUeHue.
MHoroatomHbie eHosbl. X cTpoeHue, U30Mepysi, CBOMCTBA, TpUMeHeHe. AHTUOKCU/IaHThI.
Anbreruapl U KeToHbI. VIX cXo[Hble CBOMCTBA U OT/IMuMsi. OCOOEHHOCTH N30MepHH.
Anbreruapl — criocoObI TIOSTyueHUs. PeakIiuy o/IMMepu3aliuy ¥ KOH/IeHCal[HH.
HekoTopble cBoiicTBa anbJerufioB: oOpa3oBaHHWe TioJyalleTasel, aijeTaseii, T'HUAPO30HOB U
ceMcHUKap0ba30HOB.
Knaccudukanys yrineBoJoB, HaxoXKJeHNe B IPUPO/IHBIX NCTOUHUKAX.
dusnueckue M XUMHYECKHMe CBOMCTBA MOHOCaxapW/OB, TPOAYKTbl KX BOCCTAaHOBJIEHUS U
OKHCJIeHus1. XUMU3M peakiiuii Tpommepa, TonneHca, ®@envHra.
AnbponenTossl. X cTpoeHue, TayToMepus, IipefiCTaBU/ie, 3HaUeHue.

Anbporekcossl. CTpoeHre, HAX0KeHUe B IIPUPOJe, CBOMCTBA.
O, L, anbda — ,0eTra- M30Mepbl MOHOCaxapu/ioB. PacripoctpaHeHue B mipupozie. CBOHCTBa
TJINKO3W/HOT O TUZIPOKCH/IA.
OnTuueckre CBOWCTBA YIJIeBOZA, ACUMMeTPUYeCKUM aToM yriepoga. MyTopoTainus 1 UHBepCHsl.
Vx 06BsicHeHusI.
Crepeon3omepus yrieBosoB. VIx dopmysnbl (Puriepa, Kosimm, Xsyopca).
HNucaxapuzpl. XapakTepuCTHMKa [AKcCaxapy/oB, 3aBUCHUMOCTb CBOMCTB OT cTpoeHus. CocraB
Jrcaxapyu/ioB U pacrpocTpaHeHue.
[Tonmcaxapuzpl. CocTaB, 3HaueHUe, HaXOXKJeHue B rpupoge. ITpornsBozHble romcaxapyuoB U UX
MpUMEeHeHNe B TEXHHUKe U HapOJHOM X035 CTBe.
Crioco6bI 1o/iyueHHst ¥ CBOMCTBA OJHOOCHOBHBIX >KUPHBIX KHUCIOT.
CBolicTBa KUCA0T. MbUla U CHHTeTUUYeCKHUe MOIOLLIME BellleCTBa.
CriocobblI TIO/TyueHUsT M XMMHUYeCKHe CBOWCTBA aHTUJPUOB KUCIOT. [lOMy4ydTh aHTUPU[IBI
KOHKPETHBIX KMC/IOT: YKCYCHOM, SHTapHOMU, (TaneBoi U JIp.
[IByxocHOBHbIe (1MKapboHOBbIe) KMC/IOTH. HOMeHK/aTypa, cocTaB, CBOMCTBA, Mpe/|CTaBUTEH.
JIByXOCHOBHBIE KMCJIOTBI apOMaTH4eCcKoro psza. Vix nsomepus, rnomny4yeHue, CBOUCTBA.
O6pa3oBaHue TPOCTHIX U CHAOXKHBIX 3¢GUpoB. M30Mepusi TIPOCTbIX 3PUPOB. 3HaueHUe,
K/laccu(uKalys CI0>KHBIX 3()HPOB.
OTnvume rpynn c10XHbIX 3¢UpoB. [TonyyeHre 1 CBOKCTBa XKUPOB U 3CCEHLUN.
CnoykHble 3puphbl. Peakiivs sTepuduKalyid 1 oMbiieHUs. JKupbl (Tpurauiiepuzibl). Ix oMbuieHue,
TU/IpOTreHU3aLysl )KUPOB, I10/IyueHre MaprapyHa.
Oxkcukucnotsl. Knaccudukaiiys, hrsnueckrie CBOMCTBA, ONTUUECKUE aHUTUIIO/IbI, PalleMaThbl.
Otiuursi B CBOMCTBax anbda- , 6eTTa- MU ramMMa- OKCHUKUCIOT. Pusnyeckre U XUMHYeCKUe
CHBOMCTBA OKCUKHUCJIOT.
ALMKIMYeCcKre M LUK/IMYecKhe OKCHUKUCIOTHIL. VX XapakTepuCThKa: aTOMHOCTb, OCHOBHOCTB,
TIpe/iCTaBUTeIH.
Crepeon3zoMepust BUHHBIX KUC/IOT. [IpoM3BO/iHbIe BUHHOW KUC/IOTHI, UX MPUMEHEeHHe, CerHeToBa
CoJib, PeJVIMHTOB pPeakTyB.
Awmunbl. Knaccudukarusi, 0co0eHHOCTM W30MepUM U CBOWMCTBA. AHWIMH CHUHTE3, 3HauyeHHe.
[IpousBojHbIe aHU/INHA.
XUMUYecKre CBOMCTBA MEePBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHUHOB, UX YeTBEPTUUHBIE COJIH ,
0CO0OEHHOCTH CTPOEHHUSI.
CriocobbI rosiyueHUst aMUZI0B KUCJIOT, 0COOeHHOCTH UX U30MepPHHU U CBOMCTB.
TeTeporpkmmueckue coerHeHys. OO1IMe TIOHSATYS, TPeCTaBUTe/A, CBOMCTBA.
[IaTruneHHble reTepoLUKIbL. ITUppoa U ero Npomu3BoHEIE.
['eTeporukiibl. THIOM U ero TIpOU3BOJHbIE.
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['eTepoLuK/IbI psifia TTypUHA, €ro MPOM3BOHBIE, UX 3HAUEHHUE.

['eTepoLMK/IbI C KOHAEHCUPOBAHHBIMU siipaMu. CTpoeHHe, CBOKCTBA, 3HAaUEHUeE.

[MupuauH, nupuMuavH. CTpoeHue, CBOMCTBA, 3HaUeHHe TTPOU3BOHbBIX ITUX I'eTepOI[UKIIOB.
®U3MKO-XUMHUUeCKHe CBOWCTBA aMHUHOKUC/IOT. I[IpefcTaBUTETM MOHOAMUHOMOHOKApOOHOBBIX
KHCJIOT.

[MTonyueHurie U CBOMCTBa aMUHOKUCIIOT. [IpeicTaBUTeM , UX K/1acCU(BUKALIUS.
MoHoaMHHOIUKapOOHOBBIe KUCIOTHI. [IpeicTaBUTeH, OT/IMUMTE/TbHEIE CBOMCTRA.
TnaMrHOMOHOKapOOHOBBIE KMC/IOTHL. [IpeicTaBuTe M, 3HAUEHKE, OTJIHUHE B CBOMCTBAX OT IPYTUX
aMHUHOKHC/IOT.

[ukmvueckrue aMUHOKHUC/IOTHL. [IpeacraBuTeny, 3HaueHue.

OO6pa3oBaHue TIeNTHAHLIX CBsi3ed B MoJieKyne Oenka (oOpa3oBaTh MeNTHALI M3 3a/laHHBIX
aMUHOKUCJIOT).

3HaueHue, K/1accU(UKalys MPOTeMHOB, MPOTENIOB, MpeCTaBUTeH.

CtpoeHue GeNKOB: THUIBI CBs3eM, CTPYKTYpPbl MOJIEKYJ, CBOMCTBA — JleHaTypaluu OenKoB U ee
0o0BsICHEeHHe.

Hyxkneonporenasl. CTpoeHue, 3HaUeHUe.

HykneuHoBble kucioTbl. COCTaB, OT/IMUUS, 3HAUEHWE PA3/IMUHbIX HYK/I€UHOBBIX KUC/IOT.

ITopsipok dopMupoBaHus 3K3aMeHAI[MOHHBIX O0H/IeTOB
OK3aMeHaIMOHHbBIN OU/IeT BK/IFOYAEeT /[Ba TEOPETHUECKHX BOTIPOCA U 3a/1auy.

ITIpumep 7K3aMeHAMOHHOTO OW/IeTa 0 AUCIUIUIHHE «XuMusa. Oprannyeckas u
du3zkoIOMAHAA XMMUS»
1. Knaccudpukanusi opraHuyecKux coefuHeHui. Baxnelme ¢yHKUMOHaAbHbIE TPYMIIbL.
Papukan. I'omosiornyeckue pszpl. VIX 3HaueHue.
2. Anbnerujipl M KeToHbI. VX CXOfiHbIe CBOMCTBA U OT/IMuMst. OCOOEHHOCTH U30MEPUH.

3agaua

[oronHuTe cxeMy CJIeZlyOLMX ITpeBpall{eHuM:

3-amMuHO-2-MeTUAOyTaHOBas Kuciora +t° — ? + HBr — ? + NHz - ?
Ha3oBuTe KOHeUHbIe TTPOJYKTHI.



Tabmuia 5 — Kputepun orjeHKM chOpMHUPOBAHHOCTH KOMIIeTeHLUA

Kog v HaMeHOBaHUe
WH/IMKaTOpa AOCTHKEHUs
KOMITeTeHIIUU (4acTu
KOMIETEeHL1N)

KpuTtepuu otieHrnBaHusi CHOOPMUPOBAHHOCTU KOMIIeTeHIMU (UaCTU KOMIIETEeHI|H)

Ha 0a30BOM ypOBHe

Ha TMOBBILIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE «Y/[0BJIETBOPUTEILHO»
50-64% oT MakCUMaJILHOTO baia

COOTBETCTBYET OL[€HKE «XOPOIII0» COOTB
65-85% 0T MakCUMaJILHOIO Oasia

€TCTBYyeT OIjeHKe
«OTJIUYHO»

86-100% oT MakCUMaILHOI'O

bamna

3HaTh:

HJ/I-1 3HaeT OCHOBHBIE
eCTeCTBEHHbIE,
OuooruUecKye u
npodeccroHaIbHbIe
TIOHSITUSL U METOZbI TTPU
peleHnn
obmiernpodeccroHaTBHBIX
3a/jau, COBpEMEHHbIe
TEXHOJIOTHH C
WCT0/Ib30BaHUEM
niprbOpHO-
MHCTPYMEHTa/IbHOM 0a3bl

CTyIeHT YCBOW/I OCHOBHOE COZIEp)KaHUe MOZYJIst
HeopraHWJYeCKol XMMHU, HO UMeeT TIpobesibl B
YCBOEHUM MaTepuasa, He TMPersTCTBYHOIHe
JanbHeHIeMy 00yueHuIo:

-B JIOTUYECKOM PaCCY>KeHUH HeT CyI|eCTBeHHBIX|
o1MOOK, HO [IOMYIIeHa CYI[eCTBeHHast OIiOKa B
MaTeMaTHUYeCKUX pacueTax Mpy pelieHnn

3a71ay;

-naboparopHasi paboTa BBIITO/IHEHA MTPABUILHO HE
MeHee UeM HarloJI0BUHY WK [OMyIieHa
CylllecTBeHHas OIMOKa B X0/ie 9KCIIePUMEHTa, B
00BsicCHeHNH, B 0OpM/IeHUH paboThI, B
COOJTF0IeHUH TIPABUJT TEXHUKH 0€30MacHOCTH TIPH
paborte c BeltiecTBaMK U 0060py/I0BaHHEM,
KOTOpasi UCTIPaB/IsIeTCs 110 TpeOOBAHUIO YUHTEJIS;
- MaTepHua u3jaraeT HeCUCTEMATH3UPOBAHHO,
(bparMeHTapHO, He BCerza Moc/ieJ0BaTe/IbHO;
-[TOKa3bIBaeT HEeJOCTAaTOUHYI0 C(HOPMHUPOBAHH
OT/Ie/IbHBIX 3HAHWUH W YMEeHHH; BBIBOZbLI U 0000II]
apryMeHTHpYeT ¢/1abo, 0TMyCKaeT B HUX OLIMOKH
- JIONYCTH/I OIIMOKKA ¥ HETOUHOCTH B MCIIO/b30B
HAayYHOM TEPMHUHOJIOTHH, OTIpe[ie/IeHus] TIOHSTHI
HE/I0CTaTOUYHO UETKHeE;

- He UCIT0/Ib30Ba/l B KAueCTBe JI0Ka3aTe/IbCTBa

BBIBO/IbI M 0000111eHMsI U3 Hab/roieHnH, PakToB,

CTyzieHT 1noKa3biBaeT 3HaHHUSI BCEro
V3y4YeHHOT 0 MpPOrpaMMHOT0
Marepuaiia. MOMHBIA U
MIPaBUJIbHBIN Ha OCHOBe
HU3yUYeHHBIX Teopuy;
He3HauuTe/IbHbIe OLIMOKU U
Hell0U6Tbl TpPU  BOCIPOW3BEeHUU
V3y4YeHHOT 0 MaTepuarna,
orpeziesieHus TIOHATUH Jan
Hero/Hble, HeboJIbIlie HEeTOYHOCTU
MpU  UCMOMb30BaHUM  HAYUHbIX
TeEDMMHOB WIA B BbIBOJAX U
00001meHusX U3 HaOMoOMeHN U
OMbITOB; MaTepuajs W3/laraer B
onpejie/IeHHON JIOTUUeCKOU
Moc/iefloBaTeNlbHOCTH, TIPU  3TOM
JIOTTyCKaeT OJHY HerpyOyro oumobKy
uni He Oonee AByX HeJOUYETOB U

BCET0
MaTepuarna;
CYLI[HOCTH
TIOHSITUH,

Haét
OTBeT

MMpaBHJIBHO,
BBIBO/bI;

MaaHy C

MOXXET 150:¢ WCIIPaBUTh
CaMOCTOSITE/ILHO TpU  TpeboBaHUU
WM Tpd  HeOONbUIOW  MOMOIIH

TIperio/jaBaTeis; B OCHOBHOM yCBOWII
yueOHBIN MaTepuas; TOATBEPIKAaeT
OTBeT KOHKDETHBIMU IpHMepaMH;
MIPaBUJIbHO OTBeYaeT Ha

3aKOHOMEpPHOCTeH,
B3aMOCBSI3€el;
paboTa BBITIO/IHEHA TTOTHOCTHIO U

MMpaBUJ/IbHbIE

CryzeHT 1moka3biBaeT rirybokoe U
MOJIHOE 3HAaHWE U TOHMMaHHUe
00béMa

TIPOTPaMMHOTO
TOJTHOe TIOHUMaHHe
paccMaTpUBaeMbIX
SIBJIEHUI U
TeopuH,
sabopaTopHas

Cies1aHbl
HaO/MmomeHusT |

3KCIIepUMEHT OCYIIeCTB/IEH IIO

yueToM TeXHUKHU

0e30MacHOCTH ¥ TIpaBUJI PabOTHI C
BeLIleCTBaMU U 000pyJOBaHHUEM;




OIIBITOB WJIX AOITyCTHJ/I OLLIMOKKU IMPpU KX U3JI0KEeHK

JIOTIOJTHATE/TEHBIE
Tipero/iaBaTe’isi.

B oruueckoM paccykaeHUU U
pellieHNH HeT CYI[eCTBeHHBIX OIINOO0K,
HO 3ajlaya pellleHa HeparoHaIbHbIM
criocoboM WM fomyieHo He 6osed
[BYX HECYIL|eCTBeHHBIX OIINOOK.

BOTIPOCHI

YMmerh:

NJI-2 Ywmeet
HCI0JIb30BaTh OCHOBHBIE
€CTeCTBEHHBIE,
Ouosiornueckuie U
nipodecCOHATbHBIE
TIOHSITUSL U METOZbI TTPU
peIIeHUH
obmiernpodeccoHaTBHBIX
3azay

OTBeuaeT HEMOJTHO Ha BOMPOCHI Mpero/iaBaTerst
(ymyckast ¥ OCHOBHOE), U/IM BOCIIPOU3BOJUT
cojJiep>kaHre TeKcTa yueOHUKa, HO HeZJOCTaTOUYHO
TOHMMaeT OT/e/IbHbIE TI0JIOKEeHUs], UMeroLe
Ba)KHOEe 3HaUEHME B 3TOM TEKCTe.
OO6Hapy>KUBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/lelIbHBIX M0I0KEeHU NPU BOCIIPOW3Be/leHUH
TeKCTa yueOHUKa (3amuceli, MepBOMCTOYHUKOB) Hj
OTBeuaeT HEroJHO Ha BOIPOCHI IPerno/aBal
JIOTTyCKasi OfIHy-/1Be TpyOble OITMOKHM BBICTABJIS
CTY[eHTY, KOTOpbIi He COBCEM TBepAO B
MaTepuaoM, npu OTBeTax JI01y(
MasioCylL|eCTBEHHble  TOTPEIIHOCTH,  MCKaX]
JIOTMYeCKOH T0C/Iel0BaTeIbHOCTH,

HETOYHYIO0 apryMeHTAaL|I0 TeOPeTUUECKUX
TI0JIOXKeHUM, UCTIBIThIBAeT 3aTpy/IHeHUS TIPU
pelleHnH J0CTaTOYHO CI0XKHBIX 3a/au.
WcnbiThIBaeT 3aTpy/HeHUsT B TIPUMEHEHUHU 3H4
HeoOXOIUMBIX [I/Isl pellieHust 3a/lay pa3/IMuHbIX T
NMpu OObSCHEHWM KOHKDETHBIX SIBJIEHMM Ha OC
TEeOpUl u
3aKOHOB,
TIPUMEpPOB

WIM B TIOATBEP)KJEHHUU KOHKpe]

TNIPaKTUYeCKOro MPUMeHeHUs] TeOpUK

CTygeHT yMeeT CaMOCTOSITeJIbHO
BBIJIE/IITh  [JIaBHbIE TIOJIOXKEHUS] B
H3yUYeHHOM MaTepuare; Ha
OCHOBaHMM (aKTOB U TPHUMEpOB
060011]aTh, JlenaTh BLIBO/IBI,
yCTaHaB/IMBaTh BHYTPUIIPEAMETHbIE
cBsi3u.  [IpUMeHSITh  TIOJTyUYeHHbIe
3HAHUSA Ha MPaKTHKe B
BUZIOM3MEHEHHOM CHUTYaLWH,
cobsroiaTh  OCHOBHBIE  TIPAaBUIA
Ky/JIbTypbl ~ YCTHOM  peuu U
COMPOBOXKAAMOLLEHN MUCbMEHHOM,
WCMO/b30BaTh HAy4YHbIe TEPMHHBI;
nabopatopHasi paboTa BBITIOJTHEHA
MpaBU/IbHO, C/leflaHbl TPABU/IbHBIE
HaOJTI0/IeHNsI ¥ BBIBO/[bI, HO TIPH 3TOM
9KCIIEPUMEHT TIpOBe/IeH He
MOJTHOCTBIO W JIOTTYII[eHBI
HeCyIlleCTBeHHbIe OIITMOKY B paboTe ¢
BeII[eCTBAMH U 000Dy I0BaHHEM.

CTyZeHT  yMeeT  COCTaBUThb
TIOJIHBIM Y TPaBU/IbHBIMA OTBET Ha
OCHOBe M3Yy4YeHHOI0 MaTepHasa;
BbI/Ie/IATh T[JIaBHbIE T10JI0’KEHUS,
CaMOCTOSITEJIBHO — TIOZATBEPXK/aTh
OTBET KOHKPETHbIMU MpPUMepaMH,
dakTaMy;  CaMOCTOSITENIBHO U
apryMeHTHPOBAaHO JleflaTh aHa/lu3,
0600111eHMS, BBIBO/IBI.
YcraHaBIvMBaTh MeXXIpeJMeTHbIe
(Ha ocHOBe paHee NPHOOPETEHHbBIX
3HaHWW) W BHYTpPUIIpeJMeTHbIe
CBSI3M, TBOPYECKU IIPUMEHSThH
T0JTyYeHHbIe 3HaHUS B
He3HaKOMOM CUTYaLUH.
[TocnenoBarenbHO, UETKO, CBSI3HO,
o6ocHOBaHHO U  6e301IMO0UHO
u3faratb y4eOHBIA  MaTepuas;
[laBaTb OTBET B  JIOTMUECKOMH
1oc/1e/10BaTeIbHOCTU C
UICTI0/Ib30BaHUEM NIPUHSATON
TEePMUHOJIOTUH; JienaTh
cobCTBeHHbIe BBIBO/IBI;
¢dbopmyMpoBaTh TOUYHOE




ompeZie/leHe U MCTOJIKOBaHUe
OCHOBHBIX TIOHSTHUH, 3aKOHOB,
TEOPHI; TIPK OTBETE He MOBTOPSTh
JOCJIOBHO ~ TEKCT  yueOHMKa;
W3J1araTb MaTepHua
JIMTEepaTypHbIM 3bIKOM;
NMpaBWIBHO W OOCTOSITENIBHO
OTBeUaTb Ha JIOTIOJIHUTE/IbHBIE
BOITPOCHI YUMTEJISI.

CaMoCTOSITe/IbHO U paliInOHA/ILHO

HCII0/Ib30BaTh HarJIsiHbIe
riocobus, CTpaBOYHbBIE
MaTepuabl, yueOHUK,
JIOTIOJIHUTE/TbHYI0  JIUTepaTypy,
TIePBOMCTOUYHUKY; TIPUMEHSITh
CHCTEMY YCJOBHBIX 0003HAUeHHH
rpu BeJleHUU 3anuceu,
COTTPOBOKAIOIIUX OTBET;
HCITO/Ib30BaHKe ISt
JIOKa3aTeqbCTBa  BBIBOJIOB U3

Ha0JII0/IeHNH U OTIBITOB;

BiageTs:

WJ/]-3 BnageeT HaBbIKaMU
obocHOBaHUS U
peanu3alyy B
ripodeccuoHaIbHOM
JlesTeTbHOCTH
COBpPEMEeHHBIX
TEeXHOJIOTUM C
HCITI0/Ib30BaHUEM
niprbopHO-
WHCTPYMEHTa/IbHOM 6a3bl

CTyzeHT BrafieeT HeoOXOAWMBIMH HaBbIKAMU
paboThl ¢ mpubopamMu, YepTeXxamu, CXeMaMH U
rpaduKamu, COMyTCTBYIOLMMU OTBETY; 3alliCH,
COTIPOBOXK/AIOIIE  OTBET,  COOTBETCTBYIOT
TpeOOBaHUSIM.

CtygeHT He 00/1a/laeT [OCTaTOYHBIM|
HAaBBIKOM pabOThI CO CIPAaBOYHOM

JUTepaTypou, yueOHUKOM,
TIepBOMCTOUHUKAMU (MpaBUIEHO
OPUEHTHUDPYETCS, HO paboraeT
Me/JIeHHO).

Bnageer HaBbIKaMU pelleHus]

XUMHAYEeCKUX 3a/ady [0 3aJaHHOMY|
aroOpuTMy

B/afleeT  KyJbTypOH
CIIOCOOHOCTBIO K
aHamM3y,

CrypeHt

MBIIIIEHUS;
0000111eHHIO,
KPUTUUECKOMY OCMBIC/IEHUIO,
CUCTeMaTH3alluu, MOCTaHOBKeE
1erneid u BbIOOpPY TyTell UX
JIOCTIKeHUs, B  JIOTUYECKOM
pacCy)KIeHHd U pelleHuu HeT

OIIMOOK, 3a/1a4a peliieHa
pal[HOHA/TbHBIM CII0co6oMm;
TIPOSIBJIEHBI HaBbIKU




OpraHu3aLIOHHO-TPY/[0BbIX
yMeHul (Mo ep>KUBaroTCs
yrcToTa pabouero mecra W
MOPSIIOK Ha CTO/e, SKOHOMHO
VICII0JIb3YIOTCSI PEaKTUBBI).
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