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ITacnopT ()oH/ja OLEHOUHBIX CPe/ICTB

Tabmuna 1
Moayab AUCHUITAHBL dopmupyemMbie Ouenounbie | KoimuecTBo
KOMIeTeHI[UU WU UX MaTepHa/abl U
4acTu CpeAcTBa
Pa3gen 1. O0miasi ¥ HeopraHuyecKasi XMMHUS.
1.1. OcHOBHBbI€E 3aKOHbI XUMHH. na3 11
CrtpoeHue BelljeCcTBa OIIK-1. Crioco6eH pemiath | 3amuta JIP 1
TUTIOBBIE 3a/1auk ipodeccu- | TecTupoBaHUe 32
1.2. 3aKOHOMEpPHOCTH TIpOTe- | OHAJILHOMU JiedTe/lbHOCTH Ha | M/13 11
KaHUS XMMUUECKUX peakLUil. OCHOBE 3HaHUI OCHOBHBIX CobecenoBaHue 7
3aKOHOB MaTeMaThu4eckux U | 3amura JIP 1
eCTeCTBEeHHBIX HayK C Ipu- | TecTUpoBaHUe 48
1.3. CsoiictBa  pacTBOpOB. | MeHeHHeM UH(pOPMALMOHHO | U/13 11
VoHHbIe B3aMMO/IEHCTBUS. KOMMYHMKAlIMOHHBIX TeX- CobecenoBaHue 5
HOJIOTUH 3awgura JIP 2
TecTrpoBaHue 41
1.4. OkucnuTenbHO- nas3 11
BOCCTAHOBHUTEJ/IbHbIE PeaKLun CobecenoBaHue 6
3arura JIP 2
TecTtrpoBaHue 39
1.5. Komrmniekcoobpa3oBaHue nas3 22
3argura JIP 2
TecTupoBaHue 44
1.6. PacripocTpaHeHHOCTb B TectupoBaHue 10
npuposie U  Ouosoruueckas
pOJIb 3JIEMEHTOB.
Paspen 2. Oprannyeckas XMMust
2.1. TeopeTnyeckrie OCHOBBI na3 84
OpraHUYeCcKOu XWMHH. OIIK-1. CriocobeH perarsb CobecenoBaHue 22
2.2. YrneBogopo/bl THIIOBbIe 3aaur TIpodecc- TectupoBaHue 44
2.3. Kucnopozcopepxauyye OHAJ/ILHOM J1eSiITe/IbHOCTH Ha 173 17
COoeIUHeHUst o CobecenoBaHue 11
OCHOBe 3HaHWK OCHOBHBIX
3augura JIP 1
3aKOHOB MaTeMaTH4YeCKUX U TecTUpoBaHHe 44
2.4. JTunupbl. JKUphI €CTeCTBEHHBIX HayK C IpH- M3 15
2.5. YrneBojbl MeHeHHeM UH(GOPMaLMOHHO CobecenoBaHue 11
KOMMYHHUKAI[MOHHBIX TeX- TecTupoBaHue 24
2.6. A3oTcozepalue coeau- HOJIOTHiA a3 14
HeHUsl TectupoBaHue 21
2.7. 'eTepoljukinueckyre Co- nn3 15
equHeHus1. HyK/ieMHOBbIE KUC- CobecenoBaHue 11
JIOTBI TectupoBaHue 25




1 OONEHOYHBIE MATEPHUAJIbI, HEOBXOJMUMBIE /151 OODEHKHN
3HAHU, YMEHWI Y1 HABBIKOB JIESATE/JIbHOCTH B ITPOILIECCE

OCBOEHUSA JNCIUIT/TMHBI

Tabsuia 2 — dopMupyemMble KOMITETeHLAN

Kop 1 HauMeHOBaHMe KOM- Koz v HaumeHOBaHue OueHouHbIe
TeTeHLUH VIH[IMKaTOopa JOCTHKeHHsI Marepuarsbl U
KOMIIeTeHLIUU cpefcTBa
(4acTy KOMIIeTeHIUM)
Mopyasb 1 «Heoprannuyeckass XUMHUSI»

3Hamb:
- OCHOBHbIE MIOHSATUS U 3aKOHbI XUMUY;
- 3aKOHOMEPHOCTH IPOTeKaH!sl XUMUYECKHUX
TIpOLIeCCoB;
- 0COOEHHOCTH XUMHUECKOU CBSI3U B

OIK-1 Criocobex pemars, Pas/IMuHbIX XUMHAUYECKUX COeJUHEHHUSIX;

THITOBBIE 3d/1a4K TIp ogec- | _ CBOMCTBA Ba)KHEMIIINX K/IaCCOB

CHOHAIbHON JEATENEHOCTH HEOpPraHUUYeCKHX, OpraHuueCcKUX CoeJUHeHUM

Hd OCHOBE 3HAHUHM OCHOB- | b, paaymvocesisu ¢ Ux CTpOEeHHEeM U

HbIX 3aKOHOB MaTeMaTuye- yHKIME;

CKUX M €CTECTBEHHBIX HAYK | _ g oiicrRa Pas/IMYHbIX JUCTIEPCHBIX CUCTEM U

€ IPEMEHEHHEM HH(OpMa- pPacTBOPOB OMOITOIMMEPOB, MeTOIbI aHamm3a | M/13

HMOHHO KOMMYHMKAUHOH= | 0 rapa 11 xpMmUueckux CBONCTB BelL|eCTB; CobecenoBanue

HBbIX TEXHOJIOTHH - TTpaBHJIa TEXHUKHU 6e301acHOCTH ¥ npaBu/ia | 3amura JIP

paboThI ¢ 1abopaTopHBIM 000pyZOBaHHeM U | TecTpoBaHUe

Cpe/iCTBaMU U3MepeHHi;

- TEXHUYECKHEe BO3MOXXHOCTH COBPEMEHHOTO
nabopaTopHOTO 000pPYyAOBaHMUS;

- OCHOBHBIE eCTeCTBEHHbIE, OHM0/IOTHUECKHE U
nipodecCroOHaIbHbBIE TIOHITUS U METO/IbI TIPU
pelieHny o61enpodeccHoHaTbHBIX 3a/]adY,
COBpPeMeHHbIe TeXHOJIOTHU C UCII0/Ib30BaHUEM
NIPUOOPHO-UHCTPYMEHTAIbHOM 0a3bl

YMetn:

- TI0/Tb30BaThCsI XUMUUYECKUMH PeaKTHBAMH,
nabopaTopHbIM 000py/I0BaHUEM U
Cpe/iCTBaMH U3MepEeHHs TTPU TTPOBeIEHUH
71ab0paTOPHBIX UCC/Ie/[OBAaHUM;
-CTaTUCTUUeCKU 00pabaThiBaTh U
WHTEPNpPeTHUPOBATh UX Pe3y/bTaThl:

- MCTIO/Ib30BaTh OCHOBHBIE €CTECTBEHHbIE,
Ouosiornyeckue U rnpodeccruoHaIbHbIe
TIOHATHS U METOZIbI TIPH PeIleHUH
obmienpodeccoHaTBHBIX 3aau

Biapets:

- HaBbIKaMH 00OCHOBAHUS U peaii3aljiu B
npodecCUOHATLHOM /1eATeIbHOCTH COBpe-
MEHHBIX TEXHOJIOTHH C MCIT0/Ib30BaHUEM TIpH-
OOpPHO-MHCTPYMEHTa/IbHOM 0a3bl;

- HaBbIKaMHU PabOThI CO CTelUaTM3UPOBaH-
HbIM 000PY/IOBAHHUEM U CPEICTBAMH M3Mepe-




HUS MTPU TIPOBeZIeHNH J1abopaTOPHBIX UCCIIe-
JIOBaHUIA.

Mogaynb 2. «OprannuecKkas XUMHA»

3Harsb:

- OCHOBHBI€ MOHATHS U 3aKOHBI XUMUH;

- 3aKOHOMEPHOCTH TIPOTeKaHUsI XUMHUYeCKUX
TIPOLIECCOB;

- 0COOEHHOCTH XUMHUUeCKOU CBSI3U B Pa3/iny-
HBIX XUMHUECKUX COeZIMHEHUSX;

- CBOMCTBA BayKHEHUIIIMX K/IaCCOB HeOpraHuue-
CKHUX, OpPraHUUeCKUX COeJUHEHUH BO B3aUMO-
CBSI3U C UX CTPOeHUeM U (QYHKIUSIMU;

- CBOMCTBA Pa3/IMUHBIX JUCTIEPCHBIX CUCTEM M
pacTBOPOB OMOTIO/IMMEPOB, METOZbI aHaIM3a
COCTaBa U XUMHUUECKHX CBOMCTB BeIIleCTB,;

- TIpaBUJIa TeXHUKU 0e30T1aCHOCTU U MpaBuiIa
paboThI ¢ 1abopaTOpHBIM 000PY/I0BAHUEM U
Cpe/iCTBaMU U3MepeHHi;

- TEXHUUYECKHEe BO3MOXXHOCTH COBPEMEHHOTO
nabopaTopHOTO 000pyAOBaHMS;

- OCHOBHBIE eCTeCTBEHHbIe, O0/IOTHUeCKHE U
nipodeccroHasbHbIE TIOHITUS U METO/IbI TIPU
pelieHny o61IenpodeccHoOHaATBHBIX 33/]ad,
COBpPeMeHHbIe TeXHOJIOTHU C UCTI0/Ib30BaHUEM
NIPUOOPHO-UHCTPYMEHTAIbHOM 0a3bl

YMetn:

- TI0JTb30BaThCsI XUMUUECKUMHU PeaKTHBAMH,
nabopaTopHbIM 0060py/I0BaHUEM U Cpe/ICTBa-
MU U3MepeHUs TIpY TIPOBeIeHUH 1abopaTop-
HBIX MCC/Ie[JOBaHUM;

-CTaTUCTUUECKU 00pabaThiBaTh ¥ UHTEPIIpe-
THUPOBaTh UX Pe3y/IbTAThI:

- MCTI0/Ib30BaTh OCHOBHBIE €CTECTBEHHBIE,
Ouosiornyeckre U MpodeccroHaIbHbIe TIOHS-
THSI 1 METO/IbI TIPH pellieHuu obirenpodeccu-
OHAJ/TbHBIX 3a7iau

Bnapets:

- HaBbIKaMH 00OCHOBAHUS M peai3aljuy B
npodeccroHaTbHOM /1esiTe/IbHOCTH COBPe-
MEHHBIX TEXHOJIOTHH C MCIT0/Tb30BaHUEM TIpH-
OOpHO-MHCTPYMEeHTa/IbHOM 0a3kbl;

- HaBbIKAMHU PabOThI CO CTIelUaTM3UPOBaH-
HbIM 000PY/IOBAaHUEM U CPEZICTBAMH M3Mepe-
HUS TIPY TIPOBeZIeHNH J1abopaTOPHBIX UCCIe-
JIOBaHUM.

na3
CobecenoBaHue
3awwmra JIP
TectupoBanue




O1jeHOYHbIe MaTepHa/Ibl M CPeACTBa AJisl NPOBepPKH () opMHPOBAaHHOCTH
KOMIIeTeHIMi
Pazpen 1. «O0mas U HeopraHuuecKasi XMMHSA.»

Tunosble 3ajauu 1o TeMe 1.1: «OcHOBHbIE 3aKOHBI M TIOHATHS»

1. IIpu B3aumozericTBUM 3,24 T TpexBaJeHTHOIO MeTasjla C KUCI0TOU Bbieannock 4,02 1 Bo-
Jopoza (H.y.). Berurciute MossipHble MacChl S5KBUBaJIEHTOB MeTajula, ero OKCH/Ia U aTOMHYI0 Maccy
MeTasa.

2. ITpu BoccTaHOB/IeHUH BogopoaoM 10,17 © oKcHza JBYyXBaJeHTHOIO MeTasla 00pa30Baioch
2,25 T BOZpl, MOJISIDHas Macca 3KBHBajieHTa KoTopou 9,00 r/mMosnb. BerunciuTe MossipHble Macchl K-
BHUBAJICHTOB MeTaJl/la, ero ru/JpoKCy/ia U aTOMHYI0 MacCy MeTaJsuia.

3. Ha oxwradue 2,99 T ABYXBaJIEHTHOTO MeTasia norpeboBanock 1,33 1 kuciaopozga (H.y.).
BbruriciuTe MomsipHbIe MacChl 5KBUBa/IEHTOB MeTaJlla, ero okcuza. Kakou 3tTo metann?

4. TIpu BoccTaHoBieHnu 6,50 T OKCHZIAa TpeXBaJIeHTHOTO MeTasia obpa3oBanock 4,45 r MeTan-
na. Belunciinte MoJsIpHbIE MacChl 5KBMBaJIeHTOB MeTaslja, ero okcuza. Kakoii ato meramn?

5. Cynbdug mbibsaka cogepxuT 39,0% cepsl, MoJisipHasi Macca KBUBajieHTa KoTopoit 16,0
r/MOJb. BbluKic/iuTe MOJISIPHYIO MacCy SKBUBasjeHTa U Ba/leHTHOCTb, MBILIbSIKA, COCTaBbTe (OPMYJy
3TOrO BellecTBa.

6. ITpu peakuyu Mexay 0,366 r AByXBa/leHTHOTO MeTa/ljla U KUC/IOTOW BbIZIeIUIOCh 336 M
BOoZi0poZa (H.y.). Beluncivre MosisipHbIe MacChl 5KBHMBa/IeHTOB MeTajlla, ero OKCH/a U OrpefiesiuTe Ka-
KOH 3TO MeTaJll.

7. BojopopHoe coefiHeHMe TpexBaJleHTHOIO 3/ieMeHTa cofepxuT 8,9% Bomopoza. Berunciu-
Te MOJISIPHbIEe MacCChl S5KBUBA/IEHTOB 3/1EMEHTa, JaHHOr0 THJPUAA U aTOMHYIO MacCy 3/IeMeHTa.

8. lnst pacTtBopenus 16,86 T MeTasia moTpeboBanock 14,7 r cepHOM KMCIOTHL. Bbiuncivre Mo-
JIIPHbIe MaCChl 5KBUBAJIeHTOB MeTaJljla M ero OKCU/a.

9. [IByxBaneHTHbIN MeTan Maccout 0,601 r B3aumopencTByet ¢ cepoit maccoit 0,480 r. Berumc-
JIUTe MOJISIpHBbIE MacChl 5KBUBaJIEHTOB MeTaslia, CyJib(du/a MeTasaa U aTOMHYIO Maccy MeTasa.

10. B okcuzie TpexBasieHTHOTO MeTasiia Maccor 5,10 r copepxutcs 2,40 r Kucaoposa. Berumc-
JIUTe MOJISIPHBIE MacChl 5KBMBAJIEHTOB MeTasljla, ero OKCH/la ¥ aTOMHYH0 MacCy MeTasiia.

11. IIpu okucnenuu 2,81 T AByXBaJEHTHOrO MeTasia obpa3oBanoch 3,21 r ero okcuza. Bbl-
YUCUTE MOJISIDHYKO Maccy meTaia. Kakor 31o Meta/ut? KakoBa mMoJsisipHast Macca MeTasia U MOJIsIp-
Hasl Macca SKBUBaJIeHTa MeTasia?

TpeboBaHusi K 0opM/IeHHIO OTUETa MO JlabopaTopHoOii pabore.
Ortueta oopmisieTcsi B 1abopaTOpHO TeTpaiy.

Copepxanue oTuera:

[MopsiKoBBI HOMeEp J1abopaTOpHOY paboThI, ee Ha3BaHUE.
Lenb paboThI.
3ajaHue.
KpaTtkoe TeopeTrueckoe BBeJieHUe K JaHHOU pabore.
Ha3BaHue omnbITOB.

6. OdopmsieHre pe3ybTaTOB OIBITOB B COOTBETCTBHUHU C MPEABSIB/SIEMbIMUA TPeOOBAHUSIMH.
3amura abopaTopHOM paboThl OCYILeCTB/SIeTCS Ha 3aHSATHH, CJie/IyIOIleM T0C/e ee BBITIOJHEeHUsI.
[Tpu 3amuTe CTYE€HT 0/DKEH MPeICTaBUTh OTYET 110 JlabopaTOpHOI paboTe, COCTaB/IeHHBIH TI0 Tpe/i-
JIO)KEeHHOM BblIIlIe cxeMe, TIOSICHUTh BCe TIpUBe/ieHHbIe pacyeThl U BbIBO/IbI, BHITIOJIHUTh CBOW BapHaHT
3aJlaHus 110 TeMe JlabopaTOpHOU PaboThI (PEeIUTh 3alauy WM COCTAaBUTh YPAaBHEHUS] XUMUUECKUX pe-
aKLU).

TecToBble 3alaHNS /I/IA TEKYII[ero KOHTPOJIsi 3HaHUM 1o TeMe: « OCHOBHbIE 3aKOHBI U IIOHATHA»
BakHel11e TeOPpUHU, COCTAB/IAIOIINE OCHOBY XUMHH, 3TO

+ aTOMHO-MOJIEKY/ISIpHasi TeOpPHUsI KBAHTOBAsl TEOPUS CTPOEHUSI aTOMOB U MOJIEKYJ1, 3aKOH COXPaHeHHsI
MacChl U SHepruu, nepuoJiuueckrii 3aKoH;

OKHCJIUTeTbHO- BOCCTAHOBUTE/IbHAS TeOPHUS], TEOPUS UZea/IbHbIX ra30B, TEOPUSI CTPOEHUsI KOMIL/IeKC-
HBIX COeZIMHeHUH;

kW=



Teopysi KUCJIOT U OCHOBaHUM bpeHcTeza JIoypu, Teopust BalleHTHBIX CBsi3eii ["aiiTiepa u JIOH/[0Ha;
TeOpUsi XMMUUEeCKUX CBs3el, TeOpHsl reTeporeHHbIX MPOLIeCCOB, 3/IeKTPOHHAs TeOpus;

Menbuame XHMUYeCKH Hele/IMMOM YaCcTHIeH BellleCcTBa AB/ISeTCA:
MOJIEKY/Ia;

HIOH;

+aToM;

XUMHAUECKUM 3/IEMEHT;

KonuecTBO BeljecTBa — 3T0:

+TI0pLMsI BellecTBa, M3MepeHHasi B MOJISIX;
YHC/I0 CTPYKTYPHBIX YacTHL], paBHoe 6-10%3
Macca BellleCTBa;

HaBeCKa BelleCTBa;

M30TONBI XMMHUYECKOI0 3/1eMeHTa OT/IMYATCs APYT OT Apyra:
4110 UMC/Ty HEMTPOHOB;

TI0 YHCJTy 3/1eKTPOHOB;

TI0 UKC/Ty TIPOTOHOB;

T10 T10JI0’KEeHUIO B NepUOINYeCKOil CUCTeMe;

Kakasi cTpoKka 13 nepeurc/IeHHbIX BeIl[eCTB BK/IHOUYAeT TO/IHKO MPOCThIe BelecTBa?
KHCJIOPO/, BO3/1yX, BOIOPO/, >Keje30;

dhocdop, Bogopo, TUPUT, Cepa;

JlepeBo, TeCOK, MeJT;

+Kesie30, cepa, 030H, aiMas;

N3 nepeunc/ieHHbIX SB/IEHUN 0TMeTbTe XMMHUYeCKHUe:
t+ropeHue CIINYKU;

+CKHCcaHUe MOJIOKa;

+p>KaB/IeHHe >Kele3a;

IpaB/IeHUe MeTalla,

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

3aKOH 5KBUBAJ/IEHTOB;

+3aK0H coXpaHeHHs MacChl BelleCTBa;

3akoH ABorazpo;

Yrto Ha3bIBaeTCsa NOCTOSIHHOM ABoraapo?

1 Mosib BelecTBa, cogepskairuii 6,02-10 2moneky;

+uncso vactuiy 6,02-10%3, cogepxkaiuxcs B 1 MoJib 1060r0 BelecTBa;
1 Mot BelecTBa, cogeparruii 6,02-10 22 aTromMoB;

cozepkanue 6,02-10 22 aromoB B 12 r. yriepoja;

Kem ycTaHOB/IeH 3aKOH NIOCTOSAHCTBA COCTaBa BeliecrBa?
M. B. JIoOMOHOCOBBIM;

K. [1anbTOHOM;

+K. IIpyctom;

A. ABorazpo;



MHorue XuMHYeCKHe 3/IeMeHThI 00pa3y0T HeCKO/IbKO MPOCTHIX BellecTB, 00/1a/JaloluX pa3-
JIMYHBIMM cBoHicTBamMH. Kak Ha3bIBalOT 3TO siB/1IeHHe?

NoIMMop(U3MOoM;

TOMOJIOTHEH;

MHOTOMEPHOCTHIO;

+a/uioTponuen;

XuMHUYeCcKHe CoeJHHeHHs MePEeMEHHOr0 COCTaBa Ha3bIBAOT:
CJIO)KHBIMH BEII[eCTBAMM;

JaTbTOHU/IAMU;

KOMIUIEKCHBIMH BEII|eCTBAMM;

+0epToamMuy;

XumMuueckKye coefMHeHUs MOCTOTHHOI0 COCTaBa Ha3bIBAKOT:
OepTosTHIaMU;

BellleCTBaMuy;

+aa7bTOHUaMU;

KOPILyCKYy/IUlaMu;

Onpegenurte Maccy () KHC/IOP0/Ja, 00beM KOTOPOro (H.y.) coctassiet 44,81
6,4;

+64,

22,4;

2,2;

Onpe/euTe KOJIMYECTBO MOJIb X/I0Pa, 00beM KOTOPOTro NPH H.y. ocTaBjaset 11,2 i1
+0,5;
11,2;
22,4;
10,5;

Macca o0pa3na KapooHaTa Kajbijus paBHa 10 r. Onpe/enure KoJIM4eCTBO M0OJIb ITOM CO/TH
100;

+0,1;

0,01;

10;

Kakymo maccy (r) umeer 1,55 10?3 mosieKys1 Boabl
+4,63;

46,3;

0,46;

46;

Kakoe K0/IMUeCTBO BelecTBa (M0J/Ib) COCTaBAANT 6,02-10%° Moseky1
10;

+100;

0,1;

1000;

MonsipHas Macca KakKuX U3 NIPUBe/IeHHbIX HIDKe BellleCTB 0JJUHAKOBa
CaCO3 u NaBr;
+H3PO4 u H2SOy;



CuS u AuClsz;
NaBr u CuS;

Kakue 13 nepeunc/ieHHbIX HI)Ke I'a30B Jierue Bo3gyxa
+a30T U aMMHUaK;

a3oT U KUCJIOpPO[;

aMMUak u ¢Top;

KUC/IOpoA U (Top;

Kakoii 00bem 3aHuMaroT npu H.y. 100 MoJib /11060r0 rasa
22,4 m;

+22.4 nm3;

22,4 m3;

2,24 M5;

B kakoM 00béme (/1) aproHa (H.y.) COAEPXKUTCS CTOJILKO JKe aTOMOB, CKOJIBKO B 11,2 ;1 Bojjoposa
+5,6;
11,2;
22,4;
224;

Kakoii 13 MeTa/i/ioB M0O>KeT UMeTh MOJISIPHYI0 MacCy 3)KBHMBa/IeHTa, PaBHYK 32 1/M0JIb
+Cu;

Fe;

Na;

Ca;

MoisipHble Macchbl 5)KBUBA/IEHTOB KaKHMX BelleCTB PaBHbI X OTHOCUTE/ILHBIM MOJIEKY/IAPHBIM
Maccam

+HCIl 1 HCIOy;

CaCl, u NaHCO3;

+HCIl u NaHCOs3;

HC]O4 u CaClz;

KakoB ¢akTop 3KBHBa/IeHTHOCTH 0pTO0(oc(hOPHOM KHUC/IOTHI B PeaKI[UuM:
H3PO4 + 3KOH = K3P04 + 3H20
1
1/2
+1/3
1/5

OnpejenuTre 3HaUeHHs MOJISIPHBIX MacC 3KBHBaJ/IEHTOB (r/MoJ1b) ciiegyromux BemecTB: NaCl u
NaHSO;3

+58,5 1 104

104 u 58,5

58,5u 10,4

585 u 1,04

Haiiute Maccy BemjecTBa HUTpaTa aMMOHUS ( T'), KOTOPasi MOXKeT ObITh MoJIyyeHa MpH B3anuMo-
AeiicTBUHU 224 1 aMMHaKa € a30THOM KHC/I0TO# NPH HOPMA/IbHBIX YC/I0BHUAX.

8

+800

80



0,8

B peaknuio ¢ BogopoaomM Bcrynuiio 7,1 r razoodpasHoro xsiopa. PaccunraiiTe KOJIMUeCTBO Beliie-
cTBa (M0J1b) NPOAYKTa peaKIuM.

0,1

0,3

+0,2

0,4

CepHy10 KHC/IOTY NO/Iy4al0T IPH B3aumogeicrBum okcuja cepsl (VI) ¢ Bogoi. CKolbKO rpam-
MOB OKCH/Ia Cepbl He00X0JUMO B3ATH A1A nmoayuenus 196 r H, SO4?

1,6

+160

16

0,16

130 r yuHKa mpopearupoBa’sio ¢ KUcaopojoM. CKo/IbKO rPaMMOB OKCH/Ia IIUHKA 00pa30Baioch?
1,62
+162
16,2
1620

Kakoii 00bem (/1) suokcuja cepsl (H. y.) o6pasyercs npu oxuranuu 20 1 H>S? Peakiusi mpoTe-
KaeT B COOTBETCTBUH C YPAaBHEHHEM

2H> S + 302 = 2S0; + 2H20.

0,02

2

0,2

+20

Kakas Mmacca BojpI (r) MoXKeT OBITh M0/Ty4eHa NP B3aUMO/IeiiCTBUH C KMCJI0PO/I0M 224 J1 BOJO-
poaa?

0,18

18

1,8

+180

HaiiguTe Maccy ru/jpoKcuja Kaibnus (T), KOTOPbIi ObLI IO/Ty4YeH NPY B3aUMO/EHCTBUH C BO/IOH
658,8 r HeramieHo# U3BeCTH, cojepxamiei 85 % CaO.

74

800

+740

1000

Bomnpocsl s cobecegoBanusi «CTpoeHHe aTOMa U XUMHYeCKasi CBA3b»
1. CoBpemeHHbIe Tpe/CcTaB/IeHust 0 CTPOeHrH aToMOB. M30Tormbl. CTpoeHue.
3JIEKTPOHHBIX 000/I0U€K aTOMOB. J/IeKTPOHHAs! KOH(MUTYpalys aToMa.
2. 3aKOHOMEPHOCTHU U3MeHEeHUsI XUMUUYECKHX CBOMCTB 3JIEMEHTOB U UX COeJJMHEHUM B 3aBUCHMOCTU OT
nonoskeHus B [leprogmyeckon cucteme 3/1€MeHTOB.
3. XvuMuyecKasi CBsi3b: KOBajleHTHasi (TIO/isipHasi U HerosisipHasi), MOHHasi, MeTasiimueckasi. CriocoObl
00pa3oBaHus KOBAaJIeHTHOU CBSI3U. DJIEKTPOOTPHILIATETLHOCTb.
4. Turbl rubpuv3aliiv aTOMHBIX opOuTaseil. 'eomeTpust MOJEKyJI.



5. CTenieHb OKUC/IEHUS U BaJIleHTHOCTb XMMUUECKUX 3/IeMEHTOB.
6. BomopoaHas CBSI3b.
7. Me>xXmMoJieKy/IsipHble B3auMO/]eliCTBUSI.

TunoBble ynpaxHeHnusi «CTpoeHre aToMa ¥ XUMHYeCKas CBA3b»
1. HanuiuTe 3/1eKTpOHHBIE OPMYJIbI aTOMOB 3/IEMEHTOB C TMOPSAKOBBIMU HOMepaMu 16 u 29, yuu-
ThIBasi, YTO y MOC/IeJHEr0 Ha YeTBePTOM 3HepPreTUUeCKOM YpPOBHe OJWH 3JIeKTPOH. K KakoMy 3jiek-
TPOHHOMY CEMEMCTBY OTHOCUTCS KaXK/AbIN U3 3THUX 3/IEMEHTOB?
2. Harmimmre 3meKTpoHHBIE (POPMYJIBI M YKKWTE YHUC/IO0 CBOOOAHBIX d-opOuTasneit /il aTOMOB CKaH-
[Vsl ¥ LIUDKOHUSL.
3. Hanummre 51eKTpoHHbIe (hOpMYJIbl aTOMOB M MOHOB aTFOMUHUS U KaJIbLUSL.
4. HanuiuTe 3/1eKTpOHHBIE ()OpPMYJ/ibl aTOMOB 371IEMEHTOB C TOPSIKOBBIMU HOMepaMu 35 U 42, yuu-
ThIBasi, YTO y I0C/IeJHEr0 Ha NATOM SHepreTUueCKOM YpPOBHe OJUH 3/1IeKTPOH.
5. HanuiuTe 371eKTpoHHBIe (hOPMYJibl aTOMOB Maprasiia u cejieHa. K Kakomy 3/1eKTPOHHOMY ceMeii-
CTBY OTHOCHTCSI K&XK/bIN U3 3TUX 3JIEMEHTOB?
6. Harmimite 3meKTpoHHbIe (HOPMYJIBI M YKaXKHUTe UYKC/I0 CBOOOAHBIX d-opOuTaseit st aTOMOB TUTaHA
1 HUOOWSI.
7. HanuimmTe 3/1eKTpoHHbIE (DOPMYJ/bl aTOMOB KPeMHHsI U »Kejie3a. Pacmipefienite BajJieHTHBIE 3J€K-
TPOHBI 110 OPOUTAJISIM /IJ1s1 STUX aTOMOB B HEBO30Y>KJeHHOM COCTOSTHUH.
8. YKaxkuTe BCce 3HAUeHUS TJIaBHOT'O, OPOUTATBHOTO M MAarHUTHOTO KBAaHTOBBIX UKCEJT /IS 3JIEKTPOHOB
aTOMOB OepuIIUsL U KUCIOPO/ia.
9. YKa)kuTe BCe 3HAUeHUSs I7IaBHOTO U OPOUTANIbHOTO KBAHTOBBIX UMCET [Jis BHEIIHUX 3JIEKTPOHOB B
aTromax 3/1eMeHTOB C IOPSALKOBbIMUA HOMepamu 27 u 32.
10. HanuiuuTe 371eKTpOHHBIE (POPMYJIbI aTOMOB MarHusi U xJjiopa. Pacripefiesivite BajieHTHbIE 3/1€KTPO-
HBI TI0 OPOUTA/ISIM aTOMOB XJ/I0PA B BBICILIEM SHEPTeTUUECKOM COCTOSTHHM.
11. Hanummre 371eKTpOHHbIE (DOPMYJIbl M YKaXKUTE YMCJIO BaJIeHTHBIX JIEKTPOHOB /1151 aTOMOB HUKeJIs
1 6poma.

TecToBBbIC 3d/idHUA /ISl TEKYIIEro KOHTPOJIA 3HAHUM «CTpOEHHE dTOMa U
XUMHUYeCKas CBA3b»
Yto AB/IsAeTCA 0CHOBaAHHEM A COBpEMEHHOﬁ KBaJII/I(l)I/IKa]_[l/II/I XHMHUYECKHX 3/IEMEHTOB?
Bad/IEHTHOCTb
CTPOEHHE aTOMa
dTOMHasd MaccCa
+4KC/I0 IPOTOHOB B s1/ipe aToMa

Uro onpeaensieT (pu3nuecKuy CMbIC/I NOPAJKOBOI0 HOMepa XMMHY€eCKOro 3/ieMeHTa?
T10JI0’KeHHe 3/1eMeHTa B [Iepuo1uueckoi cucreme

+4KCJI0 IPOTOHOB B s/ipe aTomMa

YMCJI0 SHEPreTUUecKux ypoBHeH

YMCJI0O HEUTPOHOB B aTOMe

Uro onpepessier (pu3nuecKuii CMbIC/I HOMepa nepuo/ia B epruoANUecKoi cucreme?
cxofHble GU3UKO-XUMUUeCKHe CBOMCTBA 3/IeMEHTOB IAHHOTO Tlepro/ia

MeTaJuInyecKrie CBOMCTBA C/ieBa HalpaBo 0c/iabeBaroT

+4KCJI0 37IEKTPOHHBIX YPOBHEM B aTOMaxX paBHO HOMepY Tepuoja

CBONCTBA 3/1eMEHTOB MePUOIUUeCKU TOBTOPSIFOTCS

YeMm 00yc/10B/IeHbI MeTa/UTHUECKHE CBOMCTBAa XUMHUUYECKHX 3/IeMeHTOB C TOUKH 3PeHUs] XUMHUH ?
+CI1ocOOHOCTBIO aTOMa OTJABATh 37IEKTPOHBI

CrOCOOHOCTBIO pearpoBaTh C HeMeTaslaMu

Be/IMUMHOM 3J/1eKTPOOTPULIATE/TbLHOCTH

CTPOEHMEM KPUCTa/UIMYeCKOU peleTKU



Kakue cBOHCTBa yCH/IMBAKOTCA Y XMMHUYECKHX 3/IEMEHTOB IJIaBHBIX MO/JrPYNII C yBeJIUYeHHEeM
aTOMHOI0 HoMepa?

+MeTa/l/InuecKre CBOMCTBA

HeMeTa/JIM4ecKre CBONCTBA

XUMHUecKass aKTUBHOCTD

pPacTBOPUMOCTD B BOjie

Kakue CBOHCTBA yCH/IMBAIOTCA Y XMMHUYECKHX /1IeMEHTOB B Mpeje/ax Mepuo/ia ¢JieBa Hanpaso?
MeTa/l/TNUeCKui 0/1ecK

3JIEKTPOITPOBOHOCTh

+0KUC/IUTe/IbHBIe CBOMCTBA

OTHOCHUTE/IbHAsA IIJI0OTHOCTh

Kakue xuMmuuyecKue 3/1eMeHThI paCHOJ'lO)KeHbI B HOpﬂﬂKe BO3paCTaHI/Iﬂ HNUX AaTOMHBIX pa[[I/IYCOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rj1aBHBIX mOArpynmnax nepuojuueckoi CiCcTeMbl BOCCTAHOBUTE/IbHAsI CIOCOOHOCTH aTOMOB
XMMHMYECKHUX 3/IeMEeHTOB pacTeT C:

yBeJMUeHUeM Urcria HeUTPOHOB B siipe

yMeHbllIeHHeM pajiiyca aTOMOB

yBeJMUeHUEeM UKCIa 37IeKTPOHOB Ha BHELITHEM SHEePreTUYeCcKOM yPOBHE

+yBe/IMueHreM paJjuyca aToMOB

Yucsio 3/1eKTpoHOB B uone Fe?* cocrasisier:
23

+24

26

56

Yemy paBHO uyHC/10 cBOOOAHBIX 3d opOuTasieii B aromMe UHKA?
5

+0

1

2

B no60o4YHbIX OArpyNax NepuoANYecKoil CHCTEMbI BOCCTAHOBUTE/IbHAs CMIOCOOHOCTH aTOMOB
XMMHMYECKHUX 3/IeMEeHTOB pacTeT C :

+yBe/JIMueHreM paZiiyca aTOMOB

yMeHblIeHHeM pajinyca aTOMOB

yBeIMUEHUEM UKMCIa 37IeEKTPOHOB Ha BHELITHEM SHEPreTUYeCKOM yPOBHE

yBe/IMyeHreM 3apsifia sapa

Yemy paBHO MaccoBOe YHC/I0 aToMa?
YUCITy TIDOTOHOB B aTOMe

YMCITy 3/IEKTPOHOB B aTOMe

YKCJTy HEUTPOHOB B aTOMe

+4KCIly HYK/IOHOB B aTOMe



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

16

+15

46

Kakoe KBaHTOBOE YK C/I0 XapaKTepHU3yeT HallpaB/IeHHe 3/IEKTPOHHOr0 00/1aka B MPOCTPaHCTBe?
n

1

+ml

ms

Kakue 3HaueHHs1 MPUHUMaeT MarHUTHOEe KBAaHTOBOE YUC/I0 /1A opouTaseii d-mogypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4K (/10 opOuTasieil Ha f-mogypoBHe?
1

3

5

+7

ATOMBI, KAKOIr'0 3/IeMEeHTa UMEIOT Y/1eKTPOHHYI0 KOH(QUIypaIjMIo BHELIHero cios: 4s24p°?
+35Br

7N

33AS

23V

Yem 0T/IMYAKOTCA aTOMbI M30TOMOB 0JJHOI0 3/IeMeHTa?
YMCJIOM TIPOTOHOB

+UKC/IOM HEUTPOHOB

YMCJ/IOM 3JIEKTPOHOB

3apsiioM siipa

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

+15

16

17

Kakue 3HaueHUs1 MPUHUMaeT OpOUTa/IbHOE KBAHTOBOE YHCJ/IO /I/Isl BTOPOI0 YHEePreTHYecKoro
ypPOBHA?

0, 1,2

-2,-1,0,1,2

+0, 1

1

Kak o0603Hauaercsi mogypoBeHb, Aj1s1 Kotoporon =4 ul=0?
af
4d
4p



+4s

ATOMBI, KAKOr0 3/1eMeHTa HMeI0T 3/IEKTPOHHYI0O KOH(UIypalMI0 BHEIIHero ¢Jios:...3s>3p*?
6C

1451

+16S

24Cr

TpoHHas (opmyiia aroma 1s2s2p83s23p3. OnpeesuTe 3/1eMeHT M BO3MOXKHBIE CTEIIeHH OKHCJIe-
HUSA

+3, +5. As

+4, +6. S

+ 43, +5.P

+3, +6.P

Jlnia aToma 31emenTa ¢ popmyJioii 1 s22s22p®3s23p®4s? onpepgennre aToMHbINH HOMep
12

+ 20

50

19

st aToMa C 371eKTPOHHO# ()OPMYJI0ii BHEIIHUX 3IeKTPOHOB yKaxute 4 s23d'%4p? uncsio necna-
PEHHBIX 3JIEKTPOHOB B 0OCHOBHOM COCTOSIHMH aToMa

5

6

+2

4

Ykaxure 3/71eKTPOHHYI0 (hopMyJ1y aToMa (propa.
1522522p®

1s?2s%2p?

+1s22s22p°

1522s22p®3s?

JI/isi psifi YacTULL YKQ)XKUTe, AJisi KOTOPBIX 3/1eKTPOHHbIE ()OPpMYJIbI 0/JHHAKOBBI.
Cl-, F, Br-

Li*, Na*, K*

+Mg?* , F-, Na*

N,O, F

YKaKuTe M0/IHYI0 3/IEKTPOHHYI0 (hopMyJly aToma 23 V B OCHOBHOM COCTOSIHHH, PaciioJiaras op-
OuTa/u (3HepreTUYecKue MoAypoBHH) B COOTBETCTBHH C yBe/IMUeHHeM >Heprun. Onpeje/iure
Habop yeTbIpex KBAHTOBBIX YHCEJI /I/IfA M0C/IeJHEro 3/IEKTPOHA JAHHOI0 /IeMeHTa.
1522s22p®3s23p®3d+4s?; n = 4;1 = 0; ml = 0; ms = %

+1522s22p83s23p®4s23d3;n=3;1 =2; ml =0; ms = ¥

1522s22p®3s23p3d*4s?; n = 3;1 =2; ml = 1; ms = %

1s22s22pf3s23p%4s23d*; n=3;1 =2; ml =-1; ms=-%

YKaXuTe I0/IHYI0 3/IeKTPOHHYI0 ()OpPMyJly aToMa 30Zn B 0CHOBHOM COCTOSIHMM, paciiojiaras op-
OuTa/u (3HepreTHYecKue MoAypoBHH) B COOTBETCTBHH C yBe/IMUeHHEeM PacCTOSHUSA OT Afpa.
Onpepgeure HaGop YeThIpeX KBAHTOBBIX YHCeJI /ISl MIOC/IeJHEr0 3/IeKTPOHA JaHHOI'0 3/IeMeHTa
1522s22p®3s23p3d74s?; n = 3;1 =2; ml =-1; ms =%



+15%25%2p°®3s23p®4s23d1%; n = 3
1s22522pf3s23p63d74s%; n = 3; 1
1522522p®3s23p®4s23d’; n = 3; 1

YKaxuTe NMO/THYIO 3/IEKTPOHHYI0 hopMysy aTtoMa 15sP B Bo30yxaeHHoM cocTosinuu (P*), u moHa
P3+,

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

P* 1 s22s22p®3s'3p33d!; P3* 1 s22s%2pf3s°3p°.

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

P* 1 s22s22p®3s23p3; P3* 1 s22522pf3s°3p?

YKaXuTe I0/IHYI0 3/IeKTPOHHYI0 ()0pMYyJly aT0Ma B OCHOBHOM COCTOSIHUM, pacio/iaras opoura-
/i (3HepreTUYecKue MoAypPOBHH) B COOTBETCTBUH C YBe/IMYEHHEM PAaCCTOAHHUSA OT A/Pa, eC/Id
Noc/IeJHEeMY 3/IeKTPOHY JAHHOI'O0 3/IeMEHTa COOTBETCTBYIOT CJIe/[yIolle KBAaHTOBbIE YHC/Ia: N =
3;1=2; ml = -1; ms = -%. Kako¥i 3T0 3/1eMeHT?

1522s22p®3s23pb3d24s? ; 22Ti;

1s22522pf3s23p63d°4s? ; 29Cu;

+15%25%2p°®3s?3p®4s23d? ; 22Ti;

1s225?2p%3s23pb4s23d” ; 29Cu.

YKaXuTe Mo/IHYH0 371eKTPOHHYI0 (JopMyJTy aToMa 16S BO BCeX BO3MOXKHBIX B030YK/€HHBIX CO-
crosHUAX (S*).

1s225%2p%3s23p*; 1s22522pf3s23p33d!

1522s22p®3s23p*; 1s%2s?2p°®3s13p33d?

+15225%2p®3s23p33d?; 1s?2s22p°®3s'3p33d?

1522s22p®3s'3p33d?; 1s%2s?2p°®3s23p®3d?4s?

OKHC/IMTE/IEM WIH BOCCTAHOBHTEIeM MOTyT ObITh atoM oF u moH F~.
+9F — TO/IBKO OKHC/IUTeNb ;F~ —He oKuc/vTe b , He BOCCTaHOBUTEJIb

oF — ¥ oKMC/mMTeNnb M BOCCTaHOBUTeJIb; F~ — TOJIBKO BOCCTaHOBUTE/Ib

oF — To/bKO OKMCuTesNb ; F~— TOJIBKO BOCCTaHOBUTEIb

oF—— TonbKO OKuCIUTENB ; F~ — 1 OKHUC/IUTe/b M BOCCTAaHOBUTEIb

Pacnosioxxure ciiegyoniue opourTaiu ( FJHepreTHyecKue moJypoBHH) B MOPsiAKe BO3pPacTaHUs
Heprum: 3p, 3s, 3d, 4s, 4p. Vicnio/ib30BaHUe KaKOro nNpaBu/ia Mo3BoJisieT No/TBePAUTh JaHHYI0
C/1eJ0BaTe/bHOCTE?

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

3s <3 p<4s<3d<4p; 1- e paBuUI0 KneukoBcKoro

35<3p<3d<4s<4p ;1- e u 2-e npaBuia KieukoBckoro

+3s <3 p<4s<3d<4p; 1- e u 2-e mpaBuia KieukoBckoro

Pacnosioxxure ciieyonue opourTaiu ( SJHepreTHUecKue rmoJypoBHH) B MOPsiAKe BO3pacTaHus
Heprum: 4s, 4p, 4d, 5s, 5p. Vicrio/ib30BaHHe KaKOro nNpaBu/ia Mo3BoJisieT MOATBePAUTh AaHHYI0
noc/1ei0BaTe/IbHOCTb?

4s< 4p<4d<5s<5p; 1- e npaBwio KjieukoBCKOTro

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

45<4p<4d<5s<5p; 1- e u 2-e npasuna KneukoBckoro

+4s <4 p<5s<4d<5p; 1- e u 2-e mpaBuia KjieukoBcKoro

YKaxuTe, B KAKUX U3 MPHBeeHHbIX HIDKe MOJIEKY/I KPaTHOCTh CBSI3U PaBHA ABYM:
+0s



N>
Clh
+CoH>

YKakurte, B KaKMX U3 NPUBe/JeHHbIX HI)Ke MO0JIeKYJ/l KPaTHOCTh CBfI3M PaBHa TpeM
O))

+N2

Cly

H>

YKa)KuTe MOJIeKYy/1y, B KOTOPO# CTeneHb HOHHOCTH Han0o0,1b1Iast
HCI

HBr

HI

+HF

YKaXuTe MOJIEKY/Ibl, B KOTOPHIX XHMHUYECKHe CBSA3H KOBA/JIEHTHO- MOJ/ISAPHbIE:
+H>0

+Hy SOq4

Ch

H>

YKa)KuTe MOJ/IeKY/Ibl, B KOTOPbIX HMEEeTCs CBAA3b, 00pa30BaHHAasi M0 J0HOPHO-AKI[ETITOPHOMY Me-
XaHU3MY:

02

N>

Ch

+NH**

Ykaxure COeUHEHHSA, B KOTOPbIX HMEHTCA Sp3- FI/IﬁpI/I,Z[HBIE Opﬁl/lTaﬂl/l H
+H>0O

+NH3

HCI

CcO

Ykaxure COeUHEHHUA , MOJIEKYJ/IbI KOTOPbIX UMEKT JIMHeHHoe CTpo€HHUE :
+CO»

H>O

NHz

CCly

Ykaxure CO€eMHEHHUA , B KOTOPbIX (])OpMa MOJI€KYJ/I TPUIOHA/IbHAA MAPpaMHUd:
CO2

NO2

+NH;

BF3

Ykaxure CO€eMHEHHUA , B KOTOPbIX OpﬁﬂTaﬂl/l HEHTPA/JIBHOI0 dATOMd HAXOAATCA B Sp3' Fﬂﬁpﬂﬂﬂ'
3aIMH :

+CH4

BFs3

CoO



CO..

YKaKuTe Bell[eCTBa, KOTOPbie 00pa30BaHbI 3a CUeT KOBA/ICHTHOM HeMO/IAPHOM CBSI3M:
SO»

+02

P20s

+Cl»

YKa)KuTe BelleCTBA , KOTOpPbIe 00Pa30BaHbI 3a CYeT HOHHOM CBA3MU:
+KCl

NO2

P205

+Nal

Ykaxure COeJHHEHHSA, B KOTOPbIX KOBA/IECHTHAA CBA3b 06pa30BaHa TOJIBKO I10 06MEHHOMy Me-
XaHM3MY:

+H3PO4

NH4Cl

[BE4]-

+ H>SO3

Kakmue okcuipl 0yyT MMeTh 0oJiee MO/IAPHYIO CBSI3b: OKCHABI MeTa/I/IoB I rpynnbI riiaBHou
MOATPYNIbI WX OKCHABI MeTa/u1oB I rpynmbl ryiaBHo# nogrpynnei? B BeIOpaHHO# MOArpyIime
YKa)KUTe 3/IEMEHT, OKCH/| KOTOPOro HMeeT Haubo,iee MOJIAPHYH CBA3b.

OKcuZbl MeTasoB | rpymel rnaBHoM noArpynmsl, LioO

+0KcuAbl MeTasnoB | rpymnmnsl rnaBHou noarpynmsl, FroO

okcuzbl MeTasoB 11 rpynmel riaBHoOM noArpymrsl, BeO

okcuzbl Metasnos 11 rpynmel rnaBHou nogrpymnmsl, RaO

Ykaxure COeUHEHHUSA, MEXKXAY MOJIEKY/IAMH KOTOPbIX BO3MO>XHd BO/IOPOJHAasA CBA3b:
+NH;3
+HF
+H>0O
02
Bormipocsl /151 co0eceoBaHus «3aKOHOMEPHOCTH MPOTEKAHUA XHMHYECKHX PeAKI[HH».

1. Yto n3yyaeT Xxumuyeckasi TepMOJMHaMUKA?

2. CKOpOCTH TIpOTeKaHUsl XMMUYEeCKHX MpeBpallleHnid 1 MeXaHW3Mbl 3TUX TpeBpalleHuH.
3. DHepreTHuecKle XapaKTepUCTHKUA (GU3NUECKUX M XUMUUYECKUX TTPOI[eCCOB M CITIOCOOHOCTh XUMHUe-
CKUX CUCTeM BBITIOJTHSATE MOJIe3HY10 paboTy.

4. YcnoBus CMellleHUsl XMMUYeCKOro paBHOBECHUS.

5. BausiHue KaTtasn3aTopoB Ha CKOPOCTb XUMUYECKUX MPOLIECCOB.

Tunosble 3a/jJa4u 10 TeMe «3aKOHOMEPHOCTH NMPOTeKaHUA XUMHUYECKUX PeaKIuil».
1. KoncranTa ckopoctu peakuyuu A + 2B « 3C pasna 0,8. HauanbHble KOHLIEHTpalLlud Be-
miectB A u B paBHbl cootBeTcTBeHHO 2,0 M 1 3,0 M. BhlunciuTe CKOPOCTb peakl[iy B Hada/lbHbIN
MOMEHT M KOI'/la KOHLIeHTpalys BelectBa B crana pasHou 0,6 M.
2. KoHcTaHTa ckopocTtu peakuuu 2 A + B « 2C paBHa 0,6. HauasbHble KOHLIEHTpaLMX Be-
mects A u B paBHbl cootBerctBeHHO 0,4 M u 0,5 M. BbelunciuTe CKOpOCTb peakliiy B Haya/lbHbIN
MOMEHT ¥ B MOMEHT, KOI/la KOHLIeHTpaLys BellecTBa A yMeHbLINTCS Ha 0,2 M.



3. Uepe3 10 MuHyT nocsie Havasia peakiuu 3 A + B « 2 C koHueHTpauu BelectB A, B u C
cocraBuu coorserctBeHHo 0,3 M, 0,1 M u 0,04 M. KoHcraHTa ckopocTH peakijuu pasHa 0,5. Beruuc-
JIUTE CKOPOCTb PeaklMM B Haua/lbHbIi MOMEHT U uepe3 10 MUHYT MOC/Ie Hayasia peakLuu.

4. KoHCTaHTa CKOPOCTH peakLMM pa3/ioykeHus okcuza a3ora (I) Ha a30T ¥ KMCI0po/ paBHa 5 X
10 # . Vicxoanas KoHueHTpanus okerga asora (I) pasua 4,0 M. Belunc/iure HayaabHYH CKOPOCTh pe-
aKLMM U ee CKOPOCTb, Korja pa3noxxurcs 40% okcupa aszora (I).

5. B romorenHoii cucreme A + 2 B « C paBHOBecCHbIe KOHLIeHTpaluu BellectB A, B u C paB-
Hbl cootBeTcTBeHHO 0,05 M, 0,10 M u 0,20 M. Bblurc/iiTe KOHCTaHTy paBHOBECHS U UCXOJHbIE KOH-
LieHTpaLuu Bemjects A u B.

6. KoHcraHTa paBHOBecus IpY CHMHTe3e aMMMaka U3 a3ora U Bofopoza, pasHa 0,1. PaBHoBec-
Hble KOHL|eHTpAalluM BOJOpOJa M aMMmuaka paBHbI cooTBeTcTBeHHO 0,6 M u 0,2 M. Bbruuciaure
HauaJbHYH ¥ PABHOBECHYIO KOHLIEHTpAL[MH1 a30Ta.

7. Konrentpaiuu okcuza cepsl (IV) ¥ Kuciopo/a 10 peaku ObUTH COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. IIpu paBHOBecru KOHLeHTpaLus okcrza cepsl (IV) crana paBuou 0,01 M. Beruuc-
JIUTe paBHOBeCHbIe KOHLIEHTpalu KUCI0poAa, okcuza cepbl (VI) v KoHcTaHTy paBHOBecusi: SO2 +0»
- SO3

8. PaBHOBecue mpotiecca pasnoxkeHusi okcuzaa asora (IV) Ha okcup asora (II) U kuciopop
YCTaHOBUJ/IOCh TIPU KOHL|eHTpaLusax okcuza a3orta (IV), okcuza azorta (II) u kuciopoga, paBHbIX COOT-
BercTBeHHO 0,08 M, 0,02 M u 0,01 M. BblUMC/IUTh KOHCTAHTY PAaBHOBECHSI M Haua/ibHble KOHL|€HTpa-
LIUA UCXOHBIX BELIeCTB.

9. KoHcTaHTa paBHOBecUsi ToMoreHHoM cucteMbl AB « A + B paBHa 0,06. PaBHOBecHast KOH-
LeHTpauyd BeljectBa A pasHa 0,03 M. Haiit HauanbHYy10 KOHLIeHTpauyio BellectBa AB. Kakasa fpons
3TOrO BelecTBa pPas3/oKWUlach K MOMEHTY YCTaHOBJIEHHs paBHOBECHS?

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. BprunciuTe KOHCTaHTy paBHOBeECHs U
Haua/ibHble KOHLIEeHTPALMU UCXOAHBIX BEIeCTB.

11. B romorenHoii cucteme A + B « 2C paBHOBecHbIe KOHI|eHTpaluu BellecTB A, B u C pas-
Hbl cooTBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. Bpurcimte KOHCTaHTY pPaBHOBECHSI M HayajbHbIe
KOHL[eHTpaLuu BelljecTs A u B.

TecToBbIe 3a/JaHus /I TEKYLero KOHTPO,/isi 3HaHUH «3aKOHOMEPHOCTH NPOTeKaHUsl XMMUYe-
CKMX peakLun»..

CtaHjapTHBIM COCTOSTHHEM BelllecTBa AB/ISeTCA :

pPacTBOPEHHOe BeleCTBO ¢ KoHLeHTpauuer 1 moas/n npu 0°C u 1 atMm.
yucroe Beljectso Ipu 0°C 1 1 atm

pacTBOPEHHOE BeIeCTBO C KOHIeHTpauyen 1 Mosib/ Kr pu 25°C 1 1 atm
+uncroe BelecTBo Ipu 25°C u 1 atm

Pa3HocTh CyMM 3HTa/IbNIUK 00pa30BaHus MPOAYKTOB PeaKLMU U CyMM 3HTA/IbIIMH 00pa30BaHus
HCXOAHBIX BeleCTB C YUeTOM CTeXHOMeTPUuecKuX K03¢(pUIjieHTOB B ypaBHEHHH XUMHYeCKOU
PeaKIuy npu p = const, Ha3bIBAETCA:

BHYTPEHHEeH 3Hepruen CUCTeMbl

SHTaJIbIINel pa3/oyKeHUsl BelljecTBa

+TerioBbIM 3(h()eKTOM XUMUUeCKOH peakiiuu

M3MeHeHHeM SHTa/IbITUM XUMUUeCKOW peakLiu

Cucrema Ha3bIBaeTcsi TOMOTreHHOM, eC/Ii:

BCe Bell[eCTBa HaXO/ATCsl B OJMHAKOBOM arperaTHOM COCTOSIHUY;

BCe BellleCTBa HaXOATCS B Pa3/IMYHbIX arperaTHbIX COCTOSIHUSAX;

OHa COCTOMWT U3 UaCTHUL| Pa3/IMUHBIX BELeCTB, Pa3/IMYHOrO arperaTHOro COCTOSIHUSI, pABHOMEPHO
pacrpe/ie/ieHHbIX OTHOCUTEJIBHO JIPYT [IpYra;



+0Ha OZIHOPO/IHA BO BCEX CBOMX TOUKAX 10 XMMUUECKOMY COCTaBY ¥ CBOMCTBAM U He COZIEPIKUT
TPaHUILIbI pa3zena

JHTa/NbIUA XapaKTepU3yeT:

BHYTPEHHIOIO SHEPTHIO BelleCTBa

+Teryioco/iep)kaHue BelllecTBa

CTpeMJ/IeHHe Bell[eCTBa BCTYMUTh B XMMUUECKYIO PeaKLUi0

TETUIOTYy 00pa30BaHMUs BEIIeCTBA, B3ITYIO C POTHUBOIIO/IOKHBIM 3HAKOM

OHTaNnBNNA 00pa30BaHus BelleCTBA XapaKTepHU3yeT:

TeTUIOTy 00pa3oBaHus 1T CJI0)KHOTO BellleCTBa M3 MPOCTHIX BEIleCTB;

+TeroTy o6pa3oBaHust 1MOJIb CI0’KHOTO BeljeCTBa U3 MPOCTHIX BEIIeCTB;

TEeTUIOTY CropaHusi 1T BellecTBa;

Tery1oBoi 3¢ ekt odpa3zoBaHMst 1MOJTb CJIOXKHOTO BEIL[eCTBA U3 MPOCTHIX BEIeCTB, B3AThIN C TPOTHUBO-
TI0JIOYKHBIM 3HAKOM.

JI1si XMMHYeCKUX PeaKIjuii, MPOTeKaWIHX NPH CTaHAAPTHBIX YC/IOBUSAX, BEPHO C/IeAyIoliee:
9H/IOTEPMUUECKHE PeaKIUK He MOTYT IPOTeKaTh CAMOIPOU3BOJILHO;

9HJJ0TEPMHUECKHE PEaKIIUM MOTYT MPOTeKaTh MPH MOBBIIIEHHBIX TEMIIepaTypax, eC/id U3MeHeHue H-
TPOIHUHU TIPU 3TOM Oy/1€T MOJI0KUTE/TLHBIM;

9HJJ0TEPMHUECKHE PeaKIIUM MOTYT MPOTeKaThb MPH MOBBIIIEHHBIX TEMIIepaTypax, eC/id U3MeHeHue H-
TaJILITAU TPH 3TOM OYZIeT OTpULIATE/TbHbBIM;

+3HI0TEPMUYECKHE PEAKIIUK MOTYT MPOTEeKaThb TPH JIFOOBIX TeMIepaTypax, eC/id U3MeHeHHe SHepruu
I'n66ca npu 3TOM OyJeT OTPHULIATETbHBIM.

He npou3Bojs BbIUNC/IeHHH, YKOKHUTE, /I KAKUX U3 Mepeyruc/JIeHHbIX HIDKe MPOLeCCOB H3MeHe-
HHe YHTPOIHUH MOJ/I0XKUTE/THEHO:

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

4HC1(r)+02(r)=2Cl1 (1) +2H20 (1)

MgO(k ) + Ha (r) = Mg(k ) + Fo0 (x )

+NH4 NO3(k)=N20 (r)+2 Hx0 (1)

JInsA Kakux mporeccoB n3MeHeHue 3Hepruu I'no66ca 0yaer orpunaressHo npu 260 K u Hopmasib-
HOM aTtMochepHOM /JaB/IeHUH

TasiHUSA JIbJiA

TUIaBJIEHUS JKeJie3a

+KPUCTA/TU3ALUN BOZbI

KUTIEHUST BOJIbI

Ecnu pnsa panHon peakuum AG < 0, To ee mpoTeKaHue :

Ha0JTIOZIAeTCS TIPH JIFOOBIX yCIOBUSX

He Hab/rojaeTcst Mpu JitoObIX YCIOBUSX

+BO3MOYKHO, HO MPAKTHUECKHU M3-3a Maj/loll CKOPOCTH MO>KET He HabOMH01aThCst
BO3MO>KHO TIPY Ha/TMUHUK HEOOXOAMMOT0 peareHTa

TepmoauHaMuyecKasi PyHKIMsI, KOTOpPasi XapaKTepU3yeT Mepy YIOPA/04eHHOCTH CUCTeMbI WIH
Mepy Oecriopsiika, Ha3bIBaeTCs:

+3HTpoNMen

SHTaJ/IbIIeN

cBOOO/IHOM 3Heprueit

sHepruelt ['ub6ca



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

A H (peakuus) = — 557,5 k/[)x; A H(CO2) = — 393,5 k/[)k/M0.1b.

—164 kIx/mMo/1b

—82 k/I)x/MoJib

++82 kIx/Monb

+164 kIx/Mo/1b

Yemy paBeH TerioBoi 3¢ eKT peakijuu

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

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

+810 kI

+405 kIx

—405 k/x

IIpu cropanuu 1 moub rpadura (C) Beigenserca 393,5 kK Teriorhbl. CiieioBaTe/IbHO:
+AH CropaHus (C) = —393,5 K,H)K

Q CropaHust (C) =-393,5 K,H)K

AH CropaHus (C) = 393,5 K'Z[)K

H cropamms (C) = —393,5 kIx

3aBHCHMOCTH CKOPOCTH XMMHYeCKOW PeaKI[uH OT KOHI[EHTPALMi Pearupywiiyux BelecTs ycTa-
HaB/IMBaeT:

+3aKOH JIeMCTBYIOLLMX MAacC /1Ji TOMOTeHHBIX peakLuil

ripaBuio BauT- 'odda

3aKOH pa30apieHust OcTBanbga

ypaBHeHHe ['nb6ca

H3MeHeHHe KOHI[EHTPAI[HHM PearupyoliX BellecTB B eJUHHIy BpEMEeHH B eJJHHUIIE 00beMa WU
YH(JI0 3/IeMeHTapPHbBIX aKTOB B3aUMO/IEHCTBYS B eJHHUIy BpeMeHH B eiMHULIe 00'beMa Ha3bIBa-
eTcA:

MOPSIZAKOM peakLyy

+CKOpPOCTBIO peaKLiiu

MeXaHU3MOM peakKLIU

SHepruen peakLuu

KoHcTaHTa CKOPOCTH XUMHYeCKO# peaKijui U3MeHHTCs, eC/IU B CCTeMe:

+U3MeHUThb TeMIlepaTypy

BBECTH KaTaau3aTrop

BBECTH UHTMOUTOD

W3MEHHWTh KOHLIEHTpaLiy pearupyrolrx BeliecTB

CKOpOCTh KaKUX XHMHYECKHX PeaKI[Ui YBeJIMUUBAETCA C POCTOM TeMIlepaTyphbl:
JIFOOBIX

HUKaKUX

9K30TEPMHUUECKUX

+3H/I0TEPMUYECKUX

YBe/iMueHHe CKOPOCTH XHMHYECKO# pPeaKI[iy IPU MOBbIIIEHHH TeMIIepaTypbl 00bACHACTC:
yMeHbIlIeHHeM YKC/la CTOJIKHOBEHUHM MeXy MOJIeKyIaMU

yBeJIMYeHreM MOTeHL{Ma/IbHOW SHepruu MOJIeKYI

+yBeJIMUeHUeM UMC/la aKTUBHBIX MOJIEKYJT



YMEHbIIIeHHEM SHEPIUH dKTHBALIUH

JeiicTBre KaTa/M3aTopa 00BACHAECTCA TEM, UTO:

+B MPUCYTCTBUM KaTa/M3aTOPa PeakLs UeT APYTUM IMyTeM — uepe3 IHepreTuuecky 0osee JOCTyI-
Hble CTa/uu;

KaTa/In3aTop CHU)KAeT SHEPrHI0 aKTHUBALIUMY;

KaTa/yM3aTop CMelllaeT XMMHYeCKoe PAaBHOBECHE PeaKL[Uu

B CTOpOHY 00pa30BaHusI MPOAYKTOB;

B MPUCYTCTBUU KaTa/IM3aTOPa YBEJIMUHUBAETCS YHCIIO CTOIKHOBEHUIH MOJIEKYJI.

Eciu jaB/ieHHe B peakIjHOHHOM CHCTeMe MOHU3UTH B 2 pa3a, ckopocTh peakuuu 2NO + Oz —
2NO3:

YMEHBIIUTCA B 2 pasa

YBeJIMUUTCA B 4 pasa

+yMeHbLIUTCSA B 8 pa3

YBeJIMUUTCA B 2 pasa

MaremMaTH4YeCKHUM BbIPa)KeHHEM 3aKO0Ha JefCTBYIOLINX MacC
s peakpuu CO2(r ) + 4Hz(r ) = CHy( 1) + 2H2 O(r ) siB/sieTcst:
v = k C(CO2)-4C(H>)

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

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

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

CKOpoCTb XUMHUECKO! peaKI[uM sIB/IAeTCS BbICOKOU, eC/INu:
SHeprusi akTUBaL[UK BbICOKasi

SHeprus akTUBaLMU paBHa 0

+3Heprusi akTUBal[u1 HU3Kasi

SHEeprus akTUBaLUU CpeHsisi

Ilpu yBenuuenuu Temmneparypsl Ha40°C cKopocTh peakniiiu Bo3pocia B 81 pas, TeMnepaTypHbIU
K03()pUI[HeHT CKOPOCTH peaKkLiy paBeH:

2

4

+3

5

Ha ckonbKo rpafycoB cjiefyeT MOBBICHTH TeMIIepaTypy ra3000pa3Hoil cMecH /ISl yBeTHYeHUs
CKOpPOCTH peaknuu B 16 pa3s TemnepaTypHbii Ko3(h¢uipeHT paBeH 2:

20°C

30°C

+40°C

50°C

Ckopoctb npsimou peakniuu H>(r ) + I>(r ) = 2HI ( r ) npu noBbIlIeHUH /|JaB/IeHUsA B 5 pa3 B03-
pacrert:

B 5 pa3

+B 25 pas

B 10 pa3

B 125 pa3



Ecnu paBjieHue cucTeMbl YBeJITMUUTCA B 2 pa3a, TO CKOPOCTh XUMHUYecKoi peakiuu 2Al (kp ) +
3Clx( r) = 2AICI3( Kp ) u3MeHHUTCH:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npsimoii peakiiuu CO>(r ) + C(rpadur ) = 2CO(r ) npu NoBbILIEHUH /JaB/IeHHs B 4
pa3sa Bo3pacrerT:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

MaremaTu4ecKUM BbIpa)KeHHeM 3aK0Ha JelicTByoImux Macc ajs peakiyuu C (rpadgur ) + 2N2 O
(r)=CO2(r) + 2N2( r) ABiseTCA :

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

v=k C (C) - C(N0)%

+u =k C (N20)?;

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

Ecnu npu noBbilneHuy TemMneparypbl Ha 30° CKOPOCTh peakijuu yBe/IMuu/iach B 27 pas, TeMiie-
paTypHbIi K03 PHLieHT CKOPOCTH pPeaKIju PaBeH:

8

2

4

+3

Ecnu TemniepaTypHbIM K03(h(pHIjMeHT CKOPOCTH peakIiiy paBeH 2, a TeMneparypa Bo3poc/ia Ha
20°, TO BO CK0JIBKO pa3 CKOPOCTH peakljiy Bo3pacrer?

+4

8

16

32

Ec/mm 00beM 3aKpbITOM CHCTEMBI, B KOTOPOH YCTaHOBH/IOCH XUMUUYecKoe paBHoBecue 2S0: (r ) +
O2(r) - 2S03 (T ), YMEHBIIIUTD:

TO CKOPOCTH TIPSIMOM ¥ 0OpaTHOM peakIi[iii OCTaHyTCSl PaBHBIMU;

+CKOPOCTB TIPSIMOM peakLMu CTaHeT 0oJblile CKOPOCTH 00paTHOM peakLuHy;

CKOPOCTb TIPSIMOU Peakiiy CTaHeT MeHbIIIe CKOPOCTH 00paTHOM peakIu;

paBHOBeCHe He CMeCTUTCS

K cmelieHHI0 XHMHUYECKOT0 PaBHOBeCHS PeaKI{ui

4HCI (r) + O2(1) » 2 Cl2(T1) + 2 H20 (r) B/IeBO B 3aKpbITOH cUCTeMe NPUBeJeT :
nobapyieHre KUCI0poZa

+mo06aBsieHre Xyiopa

BBe/IeHHe KaTa/mu3aTopa

TIOHVKEHUE JIaBJIeHUsT

Ilpu yBe/TMueHHUH AaB/IeHHs PaBHOBeCHe PeaKI{ui
CO(r)+HO(r) - COx(r)+H(r); AH® =41 k/Ix :
CMEeCTUTCS BJIEBO



CMEeCTUTCSA BIIPaBO
+He CMeCTUTCAa
CKOPOCTE npﬂMOf/i peakuuy CTaHeT OoJibLIIe CKOpOCTU 06paTH01?1 peakLun

KoHcTaHTa paBHOBeCHs peaKIiui
CO(r) + CaO(Kp) - CaCOs3(kp ):
Kp =[CO2 ] [CaO]/ [CaCO3]

Kp =[C0O2 ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHoOBecue peaknuu

27ZnS (kp) + 302(r) « 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMecTUTCA B/IeBO:
TpY yBeJIMUEeHUU KOHLIEHTPaLUU KUCI0poia

+I0MOJIHUTE/IbHOM BBeieHnH Zn0O

+TI0BBILIIEHUM TeMIepPaTyphbl

TIOBBILLIEHUH [1aB/IeHUS

KoHcTaHTa XUMHUYeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOILIEHHE MOJISIPHBIX KOHLIEHTPaL[1ii MPOJAYKTOB peakLiui ¥ UCXOJHbIX BelleCTB B COCTOSIHUN
XMMUUECKOr0 PABHOBECHSI;

BO CKOJIBKO Pa3 MOJIsIpHbIe KOHLIEHTPALIMU UCXOJHBIX BeIlleCTB O0JIbIIIe KOHI[eHTPAL[|id TIPOJYKTOB pe-
aKLWu;

COOTHOIIIEHHe CKOPOCTel MPsIMOM 1 00paTHOW peakIv;

COOTHOIIIEHHe SHEePTUid aKTHUBALIMU TIPSIMOI ¥ 00paTHOM peakiyii

B BbhIpakeHHe KOHCTAaHTbI paBHOBeCHS PeaKI[u He BXOAAT KOHLIeHTPALMi B3auMO/ieHCTBYI0-
1111706

ra3000pa3HbIX BeIeCTB

JKUJIKHX BelLleCTB

+ TBep/bIX BeleCcTB

PacTBOPEHHBIX BelLeCTB

KoncranTa paBHoBecusi peaknuu 2CO(r ) + Oz(r ) = 2C02(r):
+ Kp = [CO2]¥ [COJ? [O2]

Kp =[CO2] /[CO]

Kp = 1/[CO2]

Kp =[COJ/ [CO2]

PaBHoOBecue peakuuu

CO>(r) + CaO(kp ) = CaCO3( Kp ), AH< 0, cMecTHTCS B/I€BO:
TIpU TIOBBILLIEHUH JjaB/IeHUs

TOBbILLIEHUH KOHLeHTpaLuu CO2

noroHuTeIbHOM BBegeHun CaCOs3

+TIOBBIIIIEHUU TeMIIePaTyphbl

B Kakoii peakijuy yBe/JIM4eHHe 00beMa CHCTeMbI He BbI30BeT
CMeII€HHUA PaBHOBECHUA:

2SO2(r )+ O2(r) « 2S0O3(T1)

N2 O4(r) » 2NO2(T)

+H>(r )+ Cl(r) « 2HCI(T)

No(r)+3Ho(r) « 2NH3(r)



B Kakoii peakljiu yBe/InYeHHe 00beMa CHCTeMbI BbI30BET CMellleHHe PaBHOBeCHS B CTOPOHY HC-
XO/JHBIX BellecTB:

2SO 2(r) +302(r) « 2503(1)

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

Ho(r)+Cl(r) ~ 2HCI(1)

Ha(r)+Ix(r) o 2HI(r)

PaBHoBecue peakuuu CO2(r ) + C(rpadur ) ~ 2CO(r ) npu noBbIILIEHUH AaB/IeHHS:
He CMeCTUTCS
CMECTUTCSL B CTOPOHY KOHEUHBIX IIPOJYKTOB
+CMECTUTCS B CTOPOHY MCXOJHBIX BellleCTB
V3MEHUTCS TMHEWHO
Bomnpocs! pisi cobecegoBanns no teme «CBoiicTBa pacTBopoB. IoHHBIE B3aMO/IeiiCTBHA»
1. Tlonsitue pacTBopa. DJIEKTPOIMTHYECKass Teopust obOpa3oBaHusl pacTBOPOB. CIiocoObI BhIpaXKEHHUS
KOHLIeHTpaLliX PacTBOPOB.
2. [Tuccoryaliys 3JIeKTPOJIMTOB B BOAHBIX pacTBopax. Crabble ¥ CUIbHBIE 37IeKTPOMUTHL. KOHCTaHTa 1
CTerneHb 3/1eKTPOIMTUYECKOU JUCCOLMALMN.
3. Cpesia BOJHBIX PaCTBOPOB: KHMCJIas, HeUTpasbHas, IjeiouHasi. Pacuer pH cu/IbHBIX U ClabbIX 3/1€K-
TPOJIMTOB.
4. Peaknn oHHOTO 0OMeHa. ['maposn3 costei.
5. OcHOBHBIE N0/10)KeHUS] KOOPAWHALMOHHOM TEOPUH.
6. OCHOBHBIE TUIbI U HOMEHK/IaTypa KOMILJIEKCHBIX COeZJMHEHU.
7. Ilpyposa X¥MUYeCcKOW CBSI3W B KOMIUIEKCHBIX COeUHEeHUsX. [lucconyanusi KOMIJIEKCHBIX COefU-
HeHUM B pacTBOpax.
Tunossble 3aauu «CBoucTBa pacTBOpPoB. IoHHbIE B3aIMOJeliCTBHA»

1. BeiuncnTe MOJISUIBHYIO M SKBUBa/IeHTHYHO KOHIIeHTpauuu 12% -ro pacTBopa cyJibdaTa aM-
MOHWUS ( TVIOTHOCTH pacTtBopa 1,069 r/mn).

2. BpluncivTe 5KBUBAJIEHTHYHO KOHL|EHTPALMI0 U MOJISIDHYIO OO Cy/ibdara aqtoMUHUSI B
20% - HOM pacTBOpe IJIOTHOCTBIO 1,226 r/mit.

3. DKBHWBa/IeHTHasl KOHIIeHTpalMsi KapboHaTa HaTpusi B pacTBope mioTHOCTHIO 1,040 paBHa
0,80 H. BerurcimTe MacCOBYIO [IO/IF0 U MOJISIPHYIO /10JIF0 KapOoHaTa HaTpusl B PacTBOPe.

4. MonsipHasi KOHLIeHTpaLusl TUAPOKCH/Ia HaTPUs B pacTBOpe MIoTHOCTHIO 1,180 paBHa 4,85 M.
BbruncimTe MaccoByro OO0 THAPOKCH/A HATPUSI U MOJISVIBHOCTB pacTBoOpa.

5. KakoBa macca xjopujia Kaniblusi, Heooxoaumas ajist ipurotosiedust 250 mut 2H pactBopa?
Bbluncimre MOJISIZIBHOCTL pacTBOpa, eciiv ero IjIoTHoCTs 1,050 r/mit.

6. KakoBa mMacca kapboHaTa HaTpusi, HeoOxoauMasi Ayisi ipurorossieHus: 200 ma 0,7 M pactBo-
pa? Berurc/ivre MOJIIPHYIO [J0JIF0 COJIM B 3TOM PacTBOPe, eC/u ero rioTHOCTh 1,070 r/mit.

7. CKo/bKO M1 96% - ro pacTBOpa CepHOU KUC/IOThI IVIOTHOCTBIO 1,84 r/M/1 HY)KHO B3ATb JJ1s1
nipurorosnenus 0,5 1 0,2 H pactBopa. Beruvcimre MoJIsJIBHOCTb UCXOLHOT'O PacTBOpa.

8. Ckosnbko M1 6,35 H pactBopa cynbdarta ammoHus (m10THOCTE pactBopa 1,200 r/mMi1) Hy>KHO
B3:ATh J/1s1 ripurotosienuss 200 ma 10% -ro pactBopa mioTHOCTBIO 1,057 r/mn? Beluncivre 3KBUBa-
JIEHTHYIO KOHLIEHTPAL[1I0 KOHEYHOI'0 pacTBOpA.

9. BelunciiuTe MOJISIDHYIO KOHLIEHTPALIMIO Y MOJISIPHYIO /107110 HUTpaTa Kanus B 20% - HOM pac-
TBOpe II0THOCTBIO 1,056 r/mil.

10. Kakoii o6beM Bofibl HY>kHO Zio6aButh K 300 M 2,8 H pacTBopa cepHOM KHC/IOTHI TIJIOTHO-
ctero 1,085 r/mn s nostydenust 9% -ro pactsopa? Beruncivre MOIS/IBHOCTE KCXOJAHOIO pacTBopa.

11. BbluMC/MTe 3KBHUBAJIEHTHYI0 KOHLIEHTPALIMIO U MAaCCOBYHO JJOJTIF0 HATpaTa MarHusi B 16% -
HOM pacTBOpe IJIOTHOCTBIO 1,127 r/mi.



TecToBble 3ajaHus Ji/Is TeKylero KouTpos 3Hanuii « CBo¥MCTBa pacTBOpoB. MloHHbIE
B3aMMO/IeHICTBUA»:

CooTHecHuTe CrIoCo0bI BIPA)XKeHHs KOHIIEHTPAUi U eIMHUIbI H3MePeHHs KOHIIeHTP alui

1. MosisipHast 4. % (25%)

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

3. SKBUBaJIeHTHasI 2. MOMb/Kr(25%)

4. npoLeHTHast 1. Monb/1n (25%)
r/MJI

IIponleHTHasA KOHLEeHTPALMs — 3TO:
Macca BelljecTBa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KT paCTBOpPUTE/IsSI
MoJIb BelllecTBa B 1 IUTpe pacTBopa
+Macca BewectBa B 100 r pactBopa

MoisipHas KOHLIeHTPaLMs — 3TO:
Macca BelljecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KT paCTBOpUTE/ISI
+ MOJIb BelllecTBa B 1 MTpe pacTBopa
Macca Bewjectsa B 100 r pacTtBopa

CK0/IbKO rPaMMOB PacTBOPEHHOI0 BellecTBa CoAepXuTcsa B 50 r pacTBopa c MaccoBo# AoJiei
(B-Ba) = 10%?

10r

20r

+5r

40r

CKoO/IBKO MoJIeil paCTBOPEHHOT0 BellleCTBa COAePXXUTCcA B 1 /1 feliiMo/IIpHOro pacTBopa?
0,2Mo071b

1mob

+ 0,1Mmob

0,01monn

Kakue u3 cieyomux 3/1eKTPO/IUTOB NMPHU AUCCOIHauM o0pa3yomux noubl H* 1 OH™ oaHo-
BpeMeHHO?

Ca(OH)2

KOH

H3PO4

+AI(OH)3

Kakwue 3/71eKTpO/IMTHI ABJIIIOTCA CU/IBHBIMHU?
+HCI

+KOH

H»S

H3POq4

CKo0/IbKO HOHOB 00pa3yeTcs npu Auccorpanuu Mmosiekyasl (NH4)2S04?
2



6
+3
4

Kakue 3/1eKTpo/IMTHI B MOHHOM YPaBHEHHH CJ/IelyIOIleH peaKiiiy 3alMChbIBAalOTCA B BH/ie HOHOB:
CaCO3

+HI

+Calz

CO»

Kakue BemecTrBa 00pasyioT NpH AMCCONMAIMU HOHBI Mn?*?
KMDO4

+MnClI,

Na>MnOg4

MnO3

Kakwue 3/1eKTpo/IuThI 00pa3yloT NpH JUCCOLUALUH XT10pu/-uoHbI CI?
KCIO3

+HCI

Ca(CIO)2

HCIO

Kakue U3 CIeyIOIHX 3/1eKTPO/TMTOB ABJIAKTCA (/1a0biMu?
H>SO4

NaClI

AI(NO3)3

+H3;PO4

Kakue BemjecTBa B MOHHOM ypPaBHEHHH C/1e/lylollieli peaKI[UH 3aNMCbIBAlOTCA B BH/ie MOJIEKYJI:
+H>S

Pb(NOs)2

+PbS

HNOs3

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

10-12

10—10

+10°14

109

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

12

+5

9

Kakue u3 agieayrommux coJie He noaBEPrarvTca I‘I/IAPOJII/IEIy?
PbNO3

+KNO3

AlI»(SO4)3

Pb2CO3

PacTBopBbl, KakuX 3/1eKTPO/IUTOB XapaKTepu3ylTcs 3HaueHusimu pH > 7?



+Na2CO3
+CaS
AI(NO3)3
BaCl

Ilpu kakux 3HaueHusnx pH ¢enosdpranens okpammuBaercs B Ma/IMHOBBIN I[BeT?
+12

4

7

+14

Kaky1o okpacKy npuo0peraer JIJakMyC B HeMTPa/IbHOH cpejie?
MaJTMHOBYO

CHHIOIO

KPaCHYI0

+(10/1eTOBYIO

PacTBopBbl, Kakux coJell XapakTepu3sylTcsa 3HaueHussiMu pH < 7?
NaBr

+Cd(NO3)2

+FeCl3

+CuSOq4

le/l B3aﬂM0}1eﬁCTBHH, KdKHX ABYX BeIll€CTB, IIPOUCXOJUT peaKIusd HeﬁTpaJII/I3aul/II/l?
NaCI+AgNO3

BaCl+H>0

+NaOH+HNO3

BaCl;+H>S04

19 mu1 11 %-ro pacreopa KOH ( p = 1,01 r/cv3) cmernanm

€ 200 M1 Boapl. PaccunTaiiTe MOJIIPHYIO /I0/TI0 TIOTyY€HHOT'0 PacTBopa.
0,0029;

+0,0031;

0,0034;

0,0028 .

Ha HeiiTpanusanmio 50 cv3 pacTBopa KMC/I0ThI H3pacxogoBaHo 25 cm® 0,5 H pacTBopa Le/I0UH.
Yemy paBHa MOJIAPHasi KOHLIEHTPAL[UA 5KBUBa/IeHTa (HOPMa/IbHOCTb) KUC/IOThI?

+0,25 MoJIb 5KB/1

0,5 MoJIb 3KB/N

2,5 MOJIb 3KB/1

1 Mo 3KB/

Kakoii 06em 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) Tpedyercsa /s npurotoBsienus 3. 0,1
M pacrBopa KOH?

10,5 mn

+21,85 mn

30,4 mn

42,25 mn

Beruuciure Mo/IApHYI0 KOHIeHTpanuio 20 %-ro pacrsopa
xyiopupa Kaabnus (p = 1,178 r/ cv?)



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

5 M1 30 %-ro pacrBopa NaOH ( p = 1,1 r/ cm3) cmemanu c 1 1 Bogbl. KakoBa MosisipHas KOH-
LleHTpaLys Mo/Jy4eHHOro pacTsopa?

0,035 momnb/n

+0,041 mosb/n

0,050 monw/ 11

0,045 monw/ n

Kakoii 06em 20 %-ro pactBopa KOH ( p = 1,238 r/ cM3) Tpedyercs /isa npuroToB/ienus 2 i 0,2
M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

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

+9 %;

10 %;

8 %.

3r H>SO4 pacTtBopeno B 50 M Bojbl. UeMy paBHa MoJisipHasA KOHLIeHTPalMs SJKBUBa/IeHTa /IaH-
HOr'0 PacTBOPa, €C/IM ero IVIOTHOCTh cocTasser 1,01 r/ cm3?

2,34 MOJIb 3KB/7

+1,17 MoJIb 5KB/1

0,55 MoJb KB/

1,03 Mob 3KB/7

Onpepgenurte Mmaccy 3 %-ro pacrBopa nepokcuja BoJA0po/a ec/i OH MO/TyuYeH MpH pa3daB/ieHUH
50r 30%- ro pacrBopa.

100r

+500 r

5000 r

300r

Kakoii 06em 10 %- ro pacreopa Na OH ( p =1,2 r/ cm?) TpeGyercs s npurorossienus 2 0,1
M pactBopa?

100 mn

90,5 mn

+66,7 M

125,4 mn

CKo0/IbKO rPaMMOB X/IOPHCTOr0 Ka/iusi Hafio pacTBopuTh B 90 r 8%-ro pacrBopa 3101 co/y,
yTO00BI MO/TyUYeHHBIH pacTBop cran 10%- m?

271

8r

10T

1r



60 r 5 %-ro pacTBopa cy/ib(ara Mmegu Bbinapuau Ao 50r. Onpepennre MacCoBYIO J0/110 COJIU B
MOJIy4YeHHOM 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 crenesdb guccopuanyy 4 pH 0,001 M pacrBopa HCN.
o =1, pH = 3,0;

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

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

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

Kakue u3 JaHHBIX peaKijiii MPOTEKalT B PaCTBOpe Heo0paTUuMo?
+K> SO3 + HCl =

+Naz CO3 + H2 SO4 =

K2S0O4 + NaCl =

+KCN + HNO3 =

PaccuuTaiite pH 0,001 M pacrBopa Ba(OH)>.

pH=11,25
+pH =11
pH = 3,75
pH = 3.

Kakue 13 JaHHBIX peakiuii MPOTeKalT B pacTBope HeobpaTtumo?
+Ba(NO 3)2+ Hz SO4 =

Ba(NO 3)2+ NaCl =

+AI(NO 3)3 + KOH =

KOH + HCIO4 =

Paccunraiite pH u pOH 0,0001 M pacrBopa H>CQ3, yunuTbiBasi TO/IbKO NepPBYI0 CTyIIeHb ANCCO-
11761117178

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

pH =4, pOH = 10;

pH =10, pOH =4;

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

TunoBsbie 3a/{id4Hi 1Mo pa3jeiny: «OKHC/IUTETHHO-BOCCTAaHOBUTE/ThHbIE nponeccon»

CocTaBbTe ypaBHeHHe OKHUC/IUTE/bHO-BOCCTAaHOBUTELHOW peaklvy, UAyLlel 1o clefyrolleld cxeme.
PaccraBbTe K03((HIMeHTbI B ypaBHEHHUU peaKLMu.

[ns KaKA0M peakLMM YKakKhTe, KaKoe BelLeCTBO SIB/ISeTCS OKUC/IMTeNeM, Kakoe - BOCCTaHOBUTe-
JleM; Kakoe BelleCTBO OKHC/ISIeTCs], KaKoe - BOCCTaHaB/IMBAeTCsl.



1.KMnOg4+ H3POs+ H>SO4 —» MnSO4+ H3PO4+ K2SO4 + H2O
2.NaSO3 + KMnO4 + H)O - NaxSO4 + MnO; + KOH

3.KBr + KBrO3 + H>SO4 — Br, + K2SO4 + HoO

4. KMnOg4+ NapSOs + KOH - KoMnQOg4 + NaxSO4 + HO

5.AsH3 + HNOs —» H3AsO4+ NO» + H,O

6.Cd + KMnO4 + HoSO4 — CdSO4 + MnSOs + K2SO4 + H,O
7.Cr03 + KC103 + KOH - KoCrO4 + KC1 + H2O

8.MnSOs + PbO, + HNO3 - HMnO4 + Pb(NO3) + PbSO4 + HO
9.FeSOs + KoCrO7 + HoSO4 — Fex(SO4)3 + Cro(SO4s)3 + KoSO4 + H2O
10.K>CrO7 + H3PO3 + HoSOs - Cra(SOs)3 + H3PO4 + KoSO4 + HXO
11.H3AsO3 + KMnOg4 + HoSO4 — H3AsO4 + MnSO4 + K2SO4 + HoO

[ns cnenyromyx 3ajaHiid COCTaBbTe CXeMY, HalMILIMTe YpPaBHEHUS 31eKTPOJHBIX MPOLIeCCOB U
BbiurcuTe J/IC rasbBaHUYECKOro 3/eMeHTa, COCTOSIIero U3 JByX MeTasuloB, omylleHHbix B 0,1 M

PaCTBOP HUTPATOB 3THUX METAJIJIOB, €C/IM METaJl/Ibl:

12. Cepebpo u Mefp.
13. Meab ¥ MarHuii.
14. Xpom u me[ib.

15. Hukenb ¥ LJUHK.
16. Cepebpo u Xpom.
17. MarHui u xene30.
18. OnoBo u cepebpo.
19. CeuHell 1 KOOAJIbT.
20. OnoBO U LIMHK.

21. )Kene30 1 HUKeIb.
22. Cepebpo u 0710BO.

TecToBbIe 3a/jaHMA [I/If1 TEKYI[ero KOHTPOJIs 3HaHUH 1o pasjeny « OKucInuTe/ IbHO-

BOCCTAHOBHUTE/IbHbIC PeaKIIUN»:

CooTHecHuTe CTeleHH OKHC/IeHUs MdprdaHiid B COeJUHEHUAX

A. Mn 1. +6 (25%)
B. MnO 2.0 (25%)
B. KMnOj 3. +2(25%)
T. K; MnO,4 4. +7(25%)
5.2
CooTHecHUTe CTeIeHH OKHUC/ICHUSA CE€pPbI B COeAUHEHUAX
1.S 2. +4 (25%)
2.50, 1.0 (25%)
3. H> SO3 4. - 2 (25%)
4. Al,S3 3. +4 (25%)
+3

CooTHecHuTe CTeleHH OKHC/IeHUs XpoMa B COeJUHEHUAX

1.Cr 2. + 3(25%)
2. Cr203 1.0 (25%)

3. K2Cr 207 4. +6 (25%)
4. K2CrO 4 3. +6 (25%)

+3

YKaxure BeIeCTBd, KOTOPbIE€ MOI'YyT MPOABJ/IATH TO/IbKO OKHC/IUTE/IbHbIE CBOMCTBA:




+KClOq4
H>S

PbO>
+K>Cr 207

Ykaxure BelecTB, KOTopble MOFyT HPOHBJIHT[) TO/JIBKO BOCCTAHOBHUTE/IBHbIE CBOﬁCTBa:
+Fe

+H,S

HNO;

K>Cr 207

YKaXuTe HOMepPa BeIeCTB, 00/1aa0IHMX OKUC/TUTE/THHO-BOCCTAHOBUTE/IHHOH JJBOMCTBEHHO-
CTBIO:

PbO>

+HNO>

Al Sz

+S

YKakute peakijuy, NpyU NPOoTeKaHUM KOTOPHIX a30T MPOABJIsieT 0KMCIUTeTbHbIe CBOKMCTBA:
NH; + 302 =6H20 + N»

+Asy O3 + 2HNO3 + H2 O = 2H3 AsO 4+ 2NO

Br, + HNO2 + H, O = HNO 3 + 2HBr

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

Kakue U3 npuBe/leHHbIX HI)Ke PeaKLUH AB/IAITCA OKHUC/IUTETBHO - BOCCTAHOBUTE/TbHBIMH :
+H > + Brp = 2HBr

+Zn + SnCl, = ZnCl; + Sn

H > S04 + Ba(OH), = BaS0s4 + 2H>0

NH3 + HCIl = NH4Cl

B Kakux peakusix KMC/IOPOJ BHINO/THSET PO/Ib BOCCTAHOBUTE/ISA?
+H 07 + HIO3=I, +H, O + Oy

+AgNO3t—- Ag+ NO 2+ O

Mg + O2 = MgO

Ag + H»S + O = H2O + AgoS

Kakue 13 0KMC/IUTE/IbHO - BOCCTAHOBUTE/IBHbBIX peaKul/lﬁ ABJ/IAKIOTCA pedaKIIUAMHU BHYTPHUMO/I€-
KYJ/IAPHOI'0 OKHC/IEHUSA - BOCCTAHOBJICHUA?

+(NH4)2Cr207 - N2 + Cr2 O3 + H20;

+KClO3 - KCIl+ Oy;

Ag +H)S+02, =H, O + Agzs;

H > + Br, = 2HBr.

Kakue u3 peaKunﬁ ABJ/IAKTCA pedKIIUAMHA MEXKXMOJIEKY/IAPHOT0 OKHC/ICHUSI-BOCCTAHOBJ/ICHUS?
(NH4)2Cr2 O7 — Nz + Cr203 + H20

KClO3 - KCI + O2

+Ag + HS + O = H2O + AgoS

+H> + Bro = 2HBr

Kakue u3 peaKum‘/i ABJ/JIAKTCA pedKIiuAMHU }:[I/ICHPOHOPHHOHI/IPOBHHI/IH?
+4H3PO3 = 3 + H3PO4 + PH3
+3I> + 6KOH = KIO3 + 5KI + 3H,O



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

Kakoii U3 MeTa/Il/IoB BBINOJIHAET PO/Ib KaTo/ia B raJlbBAaHMYECKHX 3/IEMEHTAaX, 00pa30BaHHBIX
3/IEKTPOJaMMu:

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

Mg | Mg || Cr¥3|Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii 13 MeTa/l/IOB BBINOJIHSIET PO/Ib aHO/ia B ra/IbBAaHMYECKHX 3/IEMEHTaX, 00pa30BaHHBIX
3/1eKTPO/iaMHu

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

Mg | Mg"?|| Cr**|Cr

Snu Mg

SnuCr

Niu Cr

+Ni u Mg

N3 yerbipex MeTa/uioB — Ag, Cu, Al, Mg BriOepuTe napy, KoTopas odecneuuT Haubo ibIIee 3Ha-
genue JJIC .

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpegenure 3Hauenne crangapTHoi J/]C ralbBaHUUeCKOro 3jieMeHTa, MCI0/Ib3ys TOK000pa-
3yI0LIYI0 Peaki{iio, KOTopas nporeKaer npu ero padore: 2A1° + 3Ni*? . 2Al*3 + 3Ni’,

-1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

KoHIeHTPaIMOHHBIN 3/IEMEHT COCTOMT M3 ABYX cepeOpsaHbIX 371eKTpojoB ¢ C Ag* = 107! mosb/n
y opHoro iekTpoaa u C Ag* = 10~ mosb/n1 y apyroro. Paccuuraiire I/IC 3/1emeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'anbBaHUYECKH 3/1IeMEHT COCTOUT U3 cepedpPSHOro 3/1eKTPOo/ia, MorpykeHHoro B 1 M pacrBop
AgNO3, u cTaHAapTHOT0 BOAOPOAHOrO 3/1eKTpoja. Paccuntaiite 3/]C 3/1emeHTa.

+0,8 B

8,0B

-0,8B

0,08 B

Omnpepenure 3/1C raibBaHNueCKOro 3/ieMeHTa, COCTOSALLEro
W3 MarHueBoOil ¥ )Ke/1e3HOH NJIaCTHHOK, NOrpy>kKeHHbIX B 1 M pacTBOpbI HUTPATOB 3THX MeTa/l-
JIOB .



+1,92 B
0,19 B
1,92 B
192 B

Onpegenure 3/IC B ralbBaHM4YeCcKOM 3jieMeHTe , 00pPa30BaHHOM IO CXeMe
Sn | [Sn*?] = 0,001 M || [Pb*?] =1 M | Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoil U3 mnepeudc/jieHHbIX HIKe MeTa/U/IOB He MOXXeT ObITh MO/IyYeH Y1eKTPO/IH30M
PacTBOpPOB ero Coau?

+Li

Sn

Ag

Bi

B Kako#l moc/ie0BaTe/IbHOCTH Ha Karoje OyAyT BOCCTaHAB/IMBAaTbCA KaTHOHBI MeTaJl-
q0B : Cu*?; Zn*?; Ag*; Cr*® M3 ux cMecd B BOJHOM pacTBope ?

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

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

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

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

Kakoii 00beM xsiopa (1) BBIAEJIUTCA NMPH 3JIEKTPO/IM3€e pacivlaBa X/IOpH/JAa a/TFOMHHHUS TIPH
nponyckanuu 96500 Kn snekrpuyecrBa

(n.y.)?

11,2

+5,6

22,4

56

Kakoe kosmmuectBo 3ekrpuuectBa ( K1) Heo0xoauMo mpomycTUTh Yepe3 paciiiaB THAPOK-
CHa HaTpHsA, UYTOObI HAa aHoJAe BBIEJWIOCH 5,6 /1 Kucaopoaa (H.y.)?

1000

96,500

+96500

965

Kakasa macca (r) a/iloMHMHHSI BbIAGJIUTCS TPH 3/1€KTPO/IH3e

paciyiaBa XJ/IOpHAA a/JIOMHHHSA, €C/Td Yepe3 I/IEKTPOJIUT MPOMYyCKaTh
96500 K snekTpuyecrBa?

27

3

+9

18

IIpu 3/1eKTpo/iM3e BOJAHBIX PACTBOPOB KaKHX Co/ieM Ha rpaguToBOM aHOJE BBI/JIe/ISIeTCA
KHCJIOpOA?
+NalNOQOs ; CuSQO4 ; CaCOg;



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

MeTta/ibl Kakoro Ppsila MOTyT ObITh MOJIy4eHbI 3/IEKTPO/IM30M PaCIUIaBOB HX COJIed W
He MOrYT OBITH TOJ/IyYeHbI 3JIEKTPO/JIM30M PacTBOPOB 3THX COJIeH?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpu 3nekTposiu3e BoAbl B TeueHwe 1 yaca ObLIO mosiydyeHo 56 1 Bojgopoaa ( H.y.). Ompe-
aenuTe cCuiy Toka (A), mpoiuejiiero yepes 3/1eKTpPo/iM3ep .

1,34

+134

26,8

268

IIpn B3aUMOAEMCTBHMH KaKMX KHC/IOT C IJMHKOM BbIfIe/ISIETCSI BOAOPOJ :
HNOs3 (k)

HNO3(p)

+HCI

+H2 SO4(p)

Kakue MeTa/sibl MPH B3aMMOJINCTBHH C COJIAHOW M pa30aB/IeHHOM CEPHOM KHC/I0TOM
He BBITECHAT W3 HHUX BOJIOPOJA:

+Cu

+Ag

Mg

Ba

Kakue u3 MeTa/yioB BBITECHAKT U3 IIe/I0uei BOJOPOA ?
+Al;
Mg;
Cu;
+7Zn

C KakuM Hu3 BelecTB Oy/leT pearupoBaTb MeJb?
NaOH

+AgCl

H.O

HCl

C KakumMu u3 BelecrB 6yﬂeT B3al/lM0}le1‘/iCTBOBaTb A/TIOMHUHUI
+Na OH

KNO>

+HCl

+H2 SO4(p)

C KakuMH W3 BeIeCTB HHUKe/Ib 0y/eT pearipoBaTh NPHU 00bIYHBIX YC/JIOBHAX :
H>O
O



+Ha SO4(p)
+CuSO4

Kako# u3 MeTas/l/IoB NacCMBUPYeTCSl NMPHU KOHTAKTe C BO3AyXOM?
Cu

K

Au

+Al

Kakon u3 MerannoB naccupupyerca npu KoHrakre ¢ H; SO4( k) Ha xomnopge ?
Cu

Au

K

+Al

Ha3oBure MNPOAYKT BOCCTAHOBJ/IEHUSA CepHOﬁ KOHHEHTPHPOBaHHOﬁ KHC/I0TbI IIPpH B3aH-
MOHEﬁCTBHH e¢ C JdKTUBHBIMH MeTA/IV/IaMH

+H,S

SO>

S

H>O

Ha3oBuTe NpPOAYKT BOCCTAaHOB/ICHHS CEPHOM KOHIIEHTPUPOBAHHOM KHC/IOTHI NPH B3au-
MO,E[EI\/’ICTBHH e¢e C MAJIOAKTUBHBIMHU MeTa/I/IdMHU

H>S

SO

S

+S0O>

Kakoii U3 MeTa//IoOB MO)KeT BBINO/HATH PO/Ib AHOJHOIO TMOKPBITHSA /I Keje3a?
Cu

Ag

Pb

+Mg

Kakoii TMI KOppo3uM — XMMHUYeCKasi WIM 3/IeKTPOXMMHYeCKas — peaju3yercs NpPH KOH-
TakKTe :

1) yuHKa ¢ pa30aB/IeHHOW CepPHON KUC/IOTOM ; 2) a/IlOMHHHUSA ¢ pa30aB/IeHHOW a30THOM KHC-
JIOTOM ?

1 — xuMHueckad ; 2 — XuMMueckas ;

+1 — s/1eKTpoXUMUYeCKas; 2 — 3JIeKTPOXUMUYeCKast;

1 — xumMuueckas ; 2 — 3/1eKTPOXUMHUYeCKas;

1 — snekTpoxUMHUUeckas; 2 — XuMuueckas .

YKaxure psAj MeTa/ui0B, KOTOPble MOrYT BBINO/JIHATH POJib
NMPOTEKTOPOB MO0 OTHOIIEHUI) K CBUHLIOBOMY H3/e/IHMI0, KOTopoe
JKCIIyaTHUPYeTCs B 3/IEKTPOJ/IUTE, COAep KaiieM KHCJIOPOJ :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt

Al; Ti; Ag



Kakasa u3 cxeM KOpPpPO3HMOHHOI0 rajbBaHMUYeCcKOro jjieMeHTa 3amucaHa npaBuibHO? Ka-
KO W3 MeTa/UI0B OyAeT pa3pylaThbCA B pe3y/jbTaTe KOPPO3HWH :

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

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

1, paspymaetcs Ti

1, paspymaercsa Mg

2, paspyuuaetcs Ti

+2, paspyuaercsa Mg

Kakass U3 cxeM KOpPpPO3HOHHOT0 ra/lbBAaHHYECKOr0 J/IeMeHTa 3amucaHa npaBuwibHO? Ka-
KOW M3 MeTa/UIoB He Oy/JeT pa3pylmaTbcA B pe3y/bTaTe KOPPO3HH :

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

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

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Meab NOKpBITa 0/10BOM. BhidepuTe cxeMy KOPPO3HOHHOI'0 ra/IbBAHUYECKOT0 3/1eMeHTa, BO3HH-
KAaIoIIero Npy HapylleHWH 1e/JI0CTHOCTH MOKPBITHA B YC/IOBHAX BJIAKHOH aTMoc(ephI :

+(=)Sn | H20; Oz | Cu(+);

(-)Cu | H" | Sn(+);

(-)Sn | H'| Cu(+);

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



Tabmuua 3 — KpuTtepun orjeHKM chOPMHUPOBAHHOCTH KOMITeTeHLUH

Koa u HaMmeHOBaHMe
WHJUKAaTOpa AOCTH>KeHUs
KOMIIeTeHIUM (YacTu
KOMIETEeHL1N)

Kputepuu orjeHMBaHus C)OPMHUPOBAHHOCTU KOMMETEHIMH (UaCTH KOMITeTeHLIUN)

Ha 6a30BOM YpPOBHE

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKe «y/IOB/IETBOPUTE/TLHO»
50-64% oT MakCUMaJILHOIO Dasia

COOTBETCTBYET OLIEHKE «XOPOLLIO»
65-85% 0T MakCUMa/IbHOIO Dasia

COOTBETCTBYET OL|eHKE «OT/IHU-
HO»

86-100% oT MakKCUMAa/JILHOTO 0asl-
na

3HaTh:

NJI-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, OM0J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHS U Me-
TOZBI TIPU PereHun 00-
1ienpodeccuoHaNbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITOJ/Tb30-
BaHWEeM NMPUOOPHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZieHT yCBOWJI OCHOBHOE CO/iepKaHHe MOYJIsI
HeOpraHW4eCcKOW XUMUW, HO UMeeT Mpo0esibl B
YCBOEHHH MaTepHasa, He TPersTCTBYIOIHe
JlanbHelIeMy 00yJeHHU0:

-B JIOTUYE€CKOM PaCCY>KJeHUU HeT CyII|eCTBeHHBIX|
OLIMOO0K, HO JIOMYyIIieHa CyIIleCTBeHHas! OITHOKa B
MaTeMaTHYeCKUX pacueTax Mpy pelieHnn

3ajiau;

-nabopaTopHast paboTa BbINO/IHEHA TTPaBUIBHO HE
MeHee YeM HaroJIOBUHY WM AOMNyIieHa
CyIIecTBeHHasi OIIMOKa B X0/l KCIIepUMEeHTa, B
00BsICHeHUH, B 0opMIeHUH PaboThl, B
Co0JTFO/IeHNU TIPAaBUJT TEXHUKH 0€30T1acHOCTH TIpH|
pabore c BelrjecTBaMu 1 0060py/10BaHKEM,
KOTOpasi UCTIPaBJISIETCS TI0 TpeOOBAHUIO YUUTeJIs;
- MaTepHaJsl U3j1araeT HeCUCTeMAaTH3UPOBaHHO,
(bparmMeHTapHO, He BCer/ia MOC/e/I0BaTeNbHO;
-TI0OKa3bIBaeT HeJOCTaTOUHYI C(HOpMHUPOBaHH
OT/Ie/IbHBIX 3HAHWH W YMeHWH; BBIBOJBI U 000011]
apryMeHTUpPYeT c1abo, A0MyCcKaeT B HUX OIIUOKH
- IOMYCTU OLIMOKY ¥ HETOYHOCTH B HCITOJ/Ib30B
Hay4YHOW TePMHUHOJIOTUH, OMpeje/ieHusl TTOHATHUY
He/[0CTaTOYHO YETKHE;

- He WCTI0/Ib30Basl B KaUeCTBe JJ0Ka3aTe/bCTBa

BBIBO/IbI M 0000111eHs U3 Hab/MoieHuH, (haKToB,

CTyJieHT TOKa3blBaeT 3HaHUsI BCEro
H3y4eHHOT0 MPOrpaMMHOTO MaTepH-
ana. /laéT MoOHBIA M TNpaBUIbHBIN
OTBET Ha OCHOBE M3yUeHHbIX TeOpUl;
He3HauuTe/bHbIe OMMOKU U He/I0ué-
Thl TIPU BOCTIPOU3BE/IEHUM H3yueH-
HOrO0 Marepuana, orpejieseHusl To-
HTUM [lanm HeroJiHble, Hebosbive
HETOUHOCTA TIPU  UCII0JIb30BAHUU
Hay4yHbIX TEPMHUHOB WM B BBIBOJ|aX
U 00001IeHusIX W3 HabOMOAeHuH u
OTIBITOB; MaTepya u3jaraer B OTpe-
Jle/IeHHOM JIOTUUeCKOW Moc/ejoBa-
TeJIbHOCTH, TIPU 3TOM ZIOTTyCKaeT OfI-
HY HerpyOyto ommbOKy uim He bosiee
JIByX HEeJJOUETOB U MOXKET WX UCTIpa-
BUTh CaMOCTOSITe/IbHO TIpH TpeboBa-
HUW WA TIpU HeDOJIBIION TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOWJI
yueOHbIM MaTepHasl, TOATBEP>KIAeT
OTBeT KOHKDETHBIMU TIpUMepaMu;
MPaBU/IHLHO OTBeYaeT Ha JOTIOJHH-
TeJIbHbIe BOTIPOCHI TIperio/iaBaTelis.

B norvueckoM paccyieHuu U pe-

IeHMHW HET CYIIeCTBEHHBIX OI.LII/I6OK,

CTyzeHT TIoKa3bIBaeT ry1ybokoe u
MOJIHOe 3HaHWe U TOHWMaHHe
BCero 006bEMa MpOrpaMMHOI0 Ma-
Tepyana; T[I0JIHOe TIOHUMaHHe
CYLI[HOCTH paccMaTpUBaeMbIX
TIOHATUM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopul, B3aUMOCBSI3el;
naboparopHasti paboTa BBITIOJIHE-
Ha TIO/THOCTBIO W TIPaBWIBHO,
C/leflaHbl TIpaBWIbHBIE HaOmOze-
HUS Y BBIBOJBI;

9KCTIEDUMEHT  OCYIIeCTBIeH TI0
MaHy C y4eTOM TeXHUKU 06e3-
OMACHOCTH W TIpaBWJI PabOTBI C
BeIlleCTBaMH U 000py/J0BaHUEM;




OIIBITOB WUJIK OOITyCTHJ/I OLIMOKU IMpU UX U3J/I0KEeHK

HO 3ajlaya pellleHa HeparjMoHabHbIM
criocoboM WM JIOMyleHO He 6oiieg)
JIByX HECYIl[eCTBEeHHBIX OIIHOOK.

Ymerh:

NJI-2 YwmeeT UCnosib30-
BaTh OCHOBHbBIE ecTe-
CTBEHHEIe, OroIornye-
CKHe ¥ MpogecCHoHaslb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1au

OTBeuaeT HemoJ/IHO Ha BOMPOCHI NIperio/iaBaTeist
(ymyckast 1 OCHOBHOE), UJI1 BOCIIDOU3BOJUT
cofiep)KaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
NOHUMaeT OT/ie/IbHbIe I0/I0)KeHUS], UMeloLIie
Ba)KHOE 3HaueHHe B 3TOM TeKCTe.

OO6Hapy)kKMBaeT He/I0CTaTOUHOEe TTOHUMaHUe
OT/leJ/IbHBIX I10JI0’KeHUM IIPYU BOCIIPOW3Be|eHUU
TeKCTa yueOHHMKa (3aruceii, MepBOUCTOYHHUKOB) ]
OTBeYaeT HelOJIHO Ha BOMNPOCHI IperojaBaresis
TyCKasi OJHy-/[Be TPyOble OINOKK BBICTABIISIETCS
JleHTy, KOTOPBbI He COBCEM TBepZio B/ajleeT MaTe
JIOM, TIpA OTBeTax [OIyCKaeT MajloCylecTBey
MOTPELIHOCTH, WCKa)KeHUs1 JIOTMUecKoW I0C/e]
TebHOCTH,

HETOYHYH0 apr'yMeHTal[U0 TeOpeTUUeCcKuX
T0JIOKeHWH, UCTIbIThIBAeT 3aTPyJHEHUS [IPU
pelleHry JO0CTaTOYHO CI0XKHBIX 3aZiau.
VcnbiThiBaeT 3aTpyHeHHsI B NPHMEHEHUU 3H4
HeoOXOZMMBIX [IJIsl PeIIeHUs 3a[au pa3IuyHbIX TH
npu 0OBbsSICHEHUM KOHKPETHBIX $IBJIEHWH Ha OC
TeOpUU U

3aKOHOB, WM B TIOJTBEP>KJE€HUN KOHKPETHBIX 1P|
poB

MPaKTUYeCKOro NpUMeHeHH sl TeOpUi

CTyZeHT yMeeT CaMOCTOSTE/IbHO
BBIJIE/ISITh  TJIaBHbIE TIOJIOXKEHHS B
W3yueHHOM Marepuajie; Ha OCHOBa-
HUM (HaKTOB U MPUMepoB 0000111aTh,
JefaTb  BbIBO/IbI,  yCTaHAB/IMBaTh
BHYTpPUIIPeAIMETHbIe CBs3U. I[lpume-
HSITh TOJIyYeHHbIE 3HAHUS Ha TIpaK-
THKe B BHUZOW3MEHEHHOW CHUTYyalWH,
cob/rolaTh ~ OCHOBHBIE  TIpaBUJIA
KYJIbTYPbl YCTHOM pe€uYd U COIpO-
BOXK/JAKOLIeHd MUCbMEHHOMW, WCIO/b-
30BaTh Hay4YHble TEPMHHBI; Jlabopa-
TOpHast paboTa BBINOJHEHa TIpa-
BU/IBHO,  C/leJlaHbl  TIPABUJIbHBIE
HaO/MIO/IeHUsT U BBIBOJBI, HO TIpU
3TOM JKCIIEDUMEHT TIPOBEJIEH He
TMOJTHOCTBIO WM JIOTYIIeHbI HeCyIie-
CTBEeHHbIe OIIMOKY B paboTe C Bellle-
CTBaMH 1 000py/I0BaHHEM.

CTyJileHT yMeeT COCTaBUTb MOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe M3YUYeHHOr0 Marepuana;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITE/IbHO ~ TOATBepPKAaTh
OTBeT KOHKPETHbIMU MpPUMepaMH,
(hakTamMH; CaMOCTOSITe/TbHO U ap-
TYMEHTUPOBAHO Je/aTb aHasu3,
000011[eHusI, BBIBOJBI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TMPUOOpeTeHHbIX 3Ha-
HWM) U BHYTpPUIIPEJIMETHbIE CBfI-
34, TBOPYECKU MPUMEHAThb I10J1y-
YyeHHble 3HaHUsI B HE3HAKOMOMU
CUTYaLUH. [TocnenoBarensHO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/1arath yueOHBIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/Ie/loBaTeNbHOCTA C
WCTO/b30BaHKEM TIPDUHSATOU Tep-
MHHOJIOTHY; /leflaTh COOCTBEHHbIE
BBIBO/IbI; (hOpPMY/TUPOBaTh TOYHOE
orpejie/leHMe W UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOpUIi; TIPU OTBeTe He MOBTOPSThH
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb MaTepuaj JMTepaTypHbIM
S13bIKOM; TIpaBWJIBHO M 06cCTOSI-




TeJbHO OTBeuaTh Ha [IOTIOJHU-
TeJIbHbIe BOMpOCH! yuuTtess. Ca-
MOCTOSITe/IbHO U paljOHa/lbHO
WCTO/b30BaTh HarJsigHble T0COo-
Ousi, CrIpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [OTOIHUTE/bHYIO JIU-
TepaTypy, TePBOMCTOUHUKU;
MIPUMEHSITh  CUCTEMY  YCJIOBHBIX
0003HAuUEHWH TIPU BEIEHUU 3allu-
celi, COMPOBOXKAIOIIUX OTBET;
WCMOb30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 Hab/rofieHUN U
OTIbITOB;

Bnagets:

H]/1-3 BnageeT HaBbIKaMU
000CHOBaHUS U pean3a-
LMY B npodeccroHab-
HOU [J1eATeIbHOCTH CO-
BpeMeHHbIX TeXHOIOT Ui
C UCTIO0/Ib30BaHUEM T1pU-
6opHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyneHT BiajeeT HeOOXOAMMBIMM HaBBbIKAMH
paboTel c TIpubOpaMu, uepTe)kaMH, CXeMaMH U
rpadMKamMH, COMyTCTBYIOLUMH OTBETY; 3aITUCH,
COTMPOBOXK/AOIIE OTBET, COOTBETCTBYIOT Tpe-
OGoBaHUSM.

CryzeHT He 00/ajjaeT [JOCTaTOUHBIM|
HaBBIKOM PabOThI CO CITPABOYHOM JTH-
TepaTypol, yueOHUKOM, MepBOMCTOY
HUKaMU (TIpaBUIbBHO OpPUEHTUPYeTCs,
HO paboTaeT Me/i/IeHHO).

BnaseeT HaBbIKaMU peLleHUs] XUMU-A
YyecKux 3aflad Mo 3aJ,aHHOMY aJro-
pUTMY

CTymeHT BjafieeT  Ky/abTypou
MBIIJIEHNS];  CITOCOOHOCTBIO K
0000111eHNI0, aHaM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTAaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)KEHHUs, B
JIOTUUECKOM PpacCyX/leHuu U pe-
IIIeHWH HeT OIMMOOK, 3ajjaua pe-
IIeHa palMOHa/IBHBIM CIOCOO0M;
TIPOsIB/IEHbI HAaBBbIKM OpraHU3aliu-
OHHO-TPY/IOBbIX yMeHMM (Toj-
JIEP)KUBAIOTCS YMCTOTa pabouero
MecTa U TIOpSIZIOK Ha CToJjie, KO-
HOMHO HCIIOJIb3YIOTCSI PEaKTUBbI).




Paspen 2 : «Oprannueckas XUMHA»
Tema 2.1., 2.2 «TeopeTHuecKue 0CHOBbI OPraHUYeCKOH XMMHHU. YT/IeBOAOPO/ibl (A/IKaHbl,
a/IKeHbl, a/IKa/ileHbl, a/IKUHbI, APeHbI)»

Bomnpocsl s cobecegoBaHusi o Tteme 2.1., 2.2 «TeopeTHyecKkre 0CHOBbI 0PraHUYeCK O
XHUMMHU. YT/1eB0J0POAbI (A/IKaHbI, a/IKeHbl, a/IKa/{HeHbl, A/IKHHbI, ApeHbI)»

1. Teopusi XMMHUYeCKOTO CTPOeHHsI OpraHruueckux coefrHeHuit A.M. ByTiepoga.

2. CTpoeHure aToMa yriaepoza.

3.HomeHknaTypa opraHu4eCcKuX COeJUHEeHU.

4. VI3omepusi OpraHu4eCcKrx COeJMHEeHUM.

5. Knaccudukaiysi opraHiuecKrx CoeIMHeHUH 110 YTIePOAHOMY CKeJIeTy U M0 (PYHKLIUSM.

6. XuMnueckas CBsI3b B OPraHUYeCK1X COeJUHeHHUsX.

7. Knaccudukaiiysi opraHuuecKux peakiivi.

8. OrpeienieHue ajkaHOB, aJIKEHOB, aJIKUHOB, apEHOB.

9. N'omonoruueckuit psif.

10. HomeHKaTypa 1 BUbl U30MEpPUU, XapaKTepHble JJ1s [peie/IbHbIX U Hellpe/ie/IbHbIX yIile-
BO/IOPO/IOB.

11. CriocoObI oy yeHwus..

12. ®usnyeckue CBOMCTBA.

13. Xumunueckue cBoMcTBa. KauecTBeHHbIe peakliiy Ha JBOVWHYIO U TDOMHYIO CBA3b.

14. 1aTh Ha3BaHUe 0 CUCTeMaTUUeCKON U paljMOHaTIbHOM HOMEeHK/IaType.

15. HaricaTb popMyJibl 110 Ha3BaHUIO

16. Kakue yryieBojopo/ibl pearupyoT C METH/IOBBIM CITUPTOB: OyTeH-2 Wi OyTHUH-2?

17. Kakuie U3 yriieBo/Iopo/iOB pearupyroT C aMijoM Hatpusi: OyteH-1 v 6yTuH-1?

18. Kakoii u3 yriieBoiopo/ioB OyieT pearupoBaTh C aMMHaYHLIM PaCTBOPOM HUTpaTa cepebpa:
OyteH-1 v 6yTH-1?

19.HanucaTh peakilyy MoJiyueHusi TOMOJIOTOB alleTy/ieHa (3TUlaLeTH/IeH U IUMeTH/alleTU/IeH)
U3 alleTU/IeHa uepe3 CTa/iuio 00pa30BaHUs alleTUIeHU/IOB.

20. Kakuie cnupThl 00pa3yroTCs MPH JeTHApaTaldy CIIUPTa 2-MeTH/IIPOTIAHOI U 3-
MeTun0yTaHo-2?

21. IIpoBectu okucieHue 2,4-mTUMeTU/NIeHTeH-2.

22. IIpaBusa 3amelieHust B 6eH30/IbHOM KOJIbLIe.

Tunosble ynpaxHeHusi no teme 2.1., 2.2 «TeopeTuueckue 0CHOBbI OPraHUYeCKOM XUMHUH.
YrneBoaopoasb! (ANKaHbl, a/IKeHbl, a/IKaileHbl, a/IKHHbI, apeHbI)»

Hanuimre cTpyKTypHbIe (hOpMyJibl C/IeAYIOLIUX YI/IeBOJOPO/JOB U /laliTe Ha3BaHue 110 paljuOHa/IbHON
HOMeHKJ/1aType: 2,3,3 — TPUMEeTU/ITIEHTaH

HanwimTte cTpyKTypHble (hOpMyJibl U /laiiTe Ha3BaHUe 110 CUCTeMaTUUYeCKOl HOMEeHK/IaType: MeTH/I-
3TU/IU30IIPOITAIMeTaH

3. Hanummre cTpyKTypHbIe GOpMYy/ibl C/IeIVIOIIMX YIJIeBOJOPO/JOB U /laliTe Ha3BaHWe 10 paljuoHaslb-
HOUW HOMEHK/artype: 2,2,4 — TpUMeTU-3-3TUITreKCaH

4. Hanuimre CTpyKTypHbIe (hOpMyJibl M [laiiTe Ha3BaHUe 10 CHUCTeMaTUUYeCKOM HOMeHK/IaType: Me-
TUJIMU30IIPOITU/IMeTaH

HanuimTe cTpyKTypHbIe (hOpMyJibl C/IeAYIOLIUX YI/IeBOOPO/JOB U /laliTe Ha3BaHue 110 paljuOHa/IbHON
HOMeHKJ/IaType: 2,3-AUMeTU/I-3-U30MPOIU/ITreKCaH

HanwmimTte cTpyKTypHble (hopMyJibl U /laliTe Ha3BaHUe 110 CUCTeMaTHYeCKOl HOMEeHK/IaType: JU3TUIN-
30IpoNUIMeTaH



7. Hanumwmre CTpyKTypHBbIe (hOpMyJIbl C/IeAYIOLIUX YIJIEBOJOPO/JOB U JlaliTe Ha3BaHue 10 paljuOHa/IbHOW
HOMeHKJ/IaType: 2,4-11uMeTH/1-3-U30IPONUJITNIeHTaH
8. Hanmmure cTpyKTypHbIe (pOPMyJIbI U flaliTe Ha3BaHKe 110 CUCTeMaTUUeCKOl HOMeHK/IaType: MeTH/IU-
30MPUIUAINM300y TUIMEeTaH
9. HanwmumwuTe CTpyKTYpHbIe (POPMYJIBbI CIeYIOLMX YI/IeBOJOPO/OB U JjaliTe Ha3BaHUe 110 pPaLMOHaIbHOU
HOMEeHKJ/IaType: 2-MeTWJI-4-3TU/I-3-TIpOnu/renTaH
10. Harummre cTpyKTypHbIe (hOpMy/bl U jaiiTe Ha3BaHUe 10 CUCTeMaTUUeCKOW HOMeHK/IaType: AUTpeT-
OyTrIMeTaH
11. Harummre CTpyKTypHble (hOpMy/Jibl C/IelyIOIIMX YI/1eBOJOPOAOB U JjaiiTe Ha3BaHUe I10 palliOHaIbHON
HOMEHKJ/IaType: 3-MeTH/I-3-3TU/IreKCaH
12. Harumure CTPYKTypHble (GOpMYJIbl U jaiiTe Ha3BaHUe N0 CUCTeMaTUUeCKO HOMeHK/IaType: MeTH/I-
IVBTOPOYTHUIMETaH
13. Harummre CTpyKTypHble (hOpMyJibl C/IelyIOIIMX YI/1eBOJOPOAOB U JjaiiTe Ha3BaHUe IO palliOHaIbHON
HOMeHKJ/IaType: 2,5-IWMeTU/I0KTaH
14. Harvmmre CTpyKTypHble GOpMYJibl U [jaiiTe Ha3BaHUe 110 CUCTeMaTUUecKol HOMeHK/IaType: TPUMeTH-
JISTUWIMeTaH
15. Hanummre cTpyKTypHble GOpMyJibl C/IeyIOIIMX YI/1eBOJOPOZOB U JjaiiTe Ha3BaHUe IO pallMOHaIbHON
HOMeHKJIaType:2-X/10p-2- MeTU/1- 3- 3STU/I-OKTaH
16. Harummre cTpyKTypHble (GOpMYJbl U jaiiTe Ha3BaHUe 10 CUCTeMaTUUeCKO HOMeHK/IaType: MeTH/IN-
30MpONMUIBTOPOYTH/IMETaH
17 . HanuimTe CTPYKTYpHbIe (hOpMyJIbl C/IeAYIOLIMX YI/IeBOJOPO/OB U laliTe Ha3BaHue 110 paljuOHa/lb-
HOM HOMeHK/aType: 2,4,4,-TpUMeTH/IeHTaH
18.Hanuimure cTpyKTypHBIe (hOpMyJIbl M [jaiiTe Ha3BaHHe 10 CUCTeMaTHUeCKol HOMeHK/1aType:
VS TUU30IIPOITAIMeTaH
19. HanmuuTe CTPyKTYpHbIe (POPMYJIbI CIeYIOLMX YI/IeBOJOPO/OB U JjaliTe Ha3BaHUe M0 pPal{MOHaTbHOU
HOMeHK/Iatype: 2,3-I1UMeTU1-4-3TUJI-IIeHTaH
20. HanuiuuTe CTpyKTYpHbIE (POPMYJIBI M laliTe Ha3BaHUe 110 CUCTeMaTHYeCKOil HOMeHK/IaType:
JUTPeTOyTUIIUMeTU/IMeTaH
21. HanuiuTe CTpyKTYpHbIe (pOPMyJIbI CIeYIOLUX YI/IeBOJOPO/OB U JaliTe Ha3BaHUe M0 paljOHa/b-
HOM HOMeHK/aType: 2,3,5 —TpUMeTH/TeNnTaH
22. HanuiuTe CTPyKTYpHbIe (POPMYJIBI M /laliTe Ha3BaHUe 110 CUCTeMaTUYeCKOl HOMeHK/IaType:
AVSTUIU30NIPUNIUIIMeTaH
23. Hanwmimte cTpyKTypHbIe (hopMyJibl CIeAYIOLMX YI/IeBOLOPO/OB U JlaliTe Ha3BaHUe 10 paLjuo-
Ha/TbHOM HOMEHK/IaType: 2,2,3 - TPUMeTH/I0yTaH
24. HanuiuuTe CTPYKTYpHbIe (POPMYJIBI U laliTe Ha3BaHMe 110 CUCTeMaTHUyeCKO HOMeHK/IaType: JuMe-
TUJISTUIIMETaH
25.Hanuiure cTpyKTypHble (pOPMYJIbI ClelyHOIMX YI/IeBOA0POAOB U [jaiiTe Ha3BaHUe IO palOHab-
HOM HOMeHK/aType: 2,2,4,-TpUuMeTuJ1, 3-3TUIreKcaH
26. HanmiuuTe CTPyKTYpHbIE (POPMYJIBI U laliTe Ha3BaHKe 110 CUCTeMaTH4yeCKOl HOMeHK/IaType: TpUMe-
TUJIMeTaH
27. Hanuimre cTpyKTypHbIe (hOpMyJibl C/IeAYIOIIMX YIJIeBOJOPO/JOB U JlaliTe Ha3BaHUe I10 parjuo-
Ha/bHOW HOMeHK/aType: 2,2,3,3-TeTpaMeTU/INeHTaH
28. HanmiuuTe CTPyKTYpHbIe (POPMYJIBI U laliTe Ha3BaHKe 110 CUCTeMAaTHYeCKOll  HOMeHK/IaType:
JUTPeTOyTUIIUMeTU/IMeTaH
29. HanmiuuTe CTPyKTYpHbIE (POPMYJIBI CIeYIOLUX YI/IeBOOPO/IOB U [jaiiTe Ha3BaHUe 110 paLjuo-
Ha/JbHOM HOMEeHK/aType: 2,4-1uMeTH1, 3-U30IpPONUIreKCaHTaH
30. HanmiuuTe CTpyKTYpHbIE (POPMYJIBI U laliTe Ha3BaHKe 110 CUCTeMAaTHUYeCKOll  HOMeHK/aType:
MeTH/IZIMU30IIPOITU/IMeTaH.
1. Ha3zoBute no MexxlyHapOJHOM HOMEHKJIaType
H3C-CH=CH-CH = CH:
2. HamummuTe cxemy B3anMogeiicTBus 1,3-0yTagueHa c ojHOM MOJIeKy/10i Gpoma.



3. Hanumre ¢opMyny HeCHMMETPUUHOTO IUSTHISTUIEHA U HA30BUTE €ro M0 MeXXAyHapogHOU HO-
MeHKJ/IaType.
4. HanuimmTe cxemy B3aUMO/eMCTBUS MPOMU/IeHa C CePHOM KUCI0TOU U Ha30BUTE MPOAYKT peakLiu.
31. Ha3oBuTe 1o paljuoHaIbHON HOMEHK/IaType
HC=C- ClH — CH3
CHs
32. Hanmiute cxemy rosiyuenust 1,3-0yTagueHa u3 3TUI0BOro criupra (o metozy Jlebemesa).
33. Ha3zoBuTe 110 MeXXAyHapOAHOW HOMEeHK/IaType
(H3C);—C=CH-CH = C - (CHa)2

34. Kakoe u3 AByX yKazaHHbIX coegrHeHuit H3C — CH = C H- CHz u
H3C — CH2 — CH2 — CH3 okucasieTcsi paCTBOPOM TepMaHraHara Kaausi? HazoBure ero no MexzayHa-
POJIHOUM HOMEHK/IaType U NIpUBeJIUTe CXeMy peaKLIMH.
35. Ha3zoBuTe 1o paljuoHaIbHOM HOMEHK/IaType

HC=C - ClH — CH2-CH3

CH3

36. YKaKuTe MeXaHU3M NpucoeArHeHust bpoma K 1,3-0yTaaueny.
37. Ha3zoBure 1o MeXJyHapoJHOW HOMeHK/IaType

H3C-CH-CH =C-CH3

CH3

38. HanmimTe cxeMy TpUcOeIUHEHUsI XJIOPUCTOTO BOAOPO/a K TipornuyieHy. OObsCHUTE Ha 3TOM TIpU-
Mepe NpaBuIo MapKOBHMKOBA C MO3ULIMU 37IeKTPOHHOW TEOPHUH.

39. HazoBure 1o MeXZyHapoJHOW HOMEHK/IaType

H;C-C=C —-CHs
CH3 CHz
CHs3
40. Hanviyre cxeMy I0/1y4YeHUs IPOIWJIeHa U3 TIPOMU/IOBOIO CIIUPTA. YKaKUTe MeXaHU3M peakLuu.

41. Ha3oBuTe No paljuoHa/JIbHOM HOMEHK/IaType
H3C - CH - CH = CH>

CHs
42. YKa)KuTe MexXaHU3M peaki[|uy NprcoeiuHeHns OpoMa K 3TuseHy. Kak Ha3bIBarOTCS peakiuy Tpu-
COoeIMHeHUs TaKoro TuIa?
43. HanuiuuyTe CTPYKTYpHYO (hOpMYJTy CUMMETPUYHOI'O IMH30MPOIUISTHIEHA.
44. Haryiyre cxemy OKWUCJ/IeHHUs ITPONMJIeHa paCTBOPOM MapraHLj0OBOKMC/IOTO KajIusl B MATKUX YCII0-
BUsIX (peakuys Barnepa).
45. Ha3oBuTe M0 paljMoHa/JbHOM HOMeHK/IaType
H>C =CH-CH = CH2

46. Harmiiiite cxeMy B3auMo/leHcTBUsI 1-0yTeHa ¢ BOJOM.
47. Hanmivre cxeMy NnosiMMepu3aLiu 3tijieHa. KakoBo IIpOMBILLIZIEHHOe 3HaueHNe [JaHHOM peaKkLuu?
48. HanuivTe cxeMy B3aUMOZeNCTBUS JTUBUHUIIA C OJHOM MOJIeKYJIoi GPOMHCTOr0 BOIOpPO/ia.
49. HaszoBwuTe 110 paljiOHa/IbHOW HOMEHK/IaType

H>C =C - CyHs

CoHs



50. HanmiuTe cxeMy rosiyueHUst MeTUialieTiaeHa u3 1,1-aubpommpornaHa.
51. HarummTe CcTpyKTYpHY!O hopmyny 3-MeTunOyTrHa-1.
52. YKaKuTe MexXaHU3M peakLU [10/IyUYeHHsl 3TU/IeHa U3 COOTBETCTBYHOLEr0 raloreHONPOU3BOJHOTO
B [IPUCYTCTBUHU CIIMPTOBOr'0 pacTBOpaA LLIeJIOUH.
53. Ha3oBuTe 110 MeXX/1yHapoIHON HOMeHK/IaType
CH3;-CH = TZ - CHs
i
CHs
54. YKa)KuTe KaueCTBeHHbIe PeaKl[My Ha ABOMHYIO CBsA3b. HamuimTe cxeMbl peakiyu.
29. Ha3zoBuTe 10 MeXXAyHapOAHOW HOMEHK/IaType
H3C - CH>,-CH = (|:—CH2—CH2—CH3
H3C-CH- CHs3
55. Hamuimre cxemy OKMCIeHUs] CAMMETPUUHOTO JUMEeTH/I3THUIeHa XPOMOBOM CMeCh0 (3HepruyHoe
OKHCJIeHHe)
56. Ha3zoBuTe coefiiHeHMs1 TI0 CUCTEMAaTUUYeCKOW U paljiOHa/IbHOW HOMEeHK/IaTypaM:
A) CH3-C =C- CH- CH3
|
CHs
b) CH3 - CH- C = C- CH- CH3
| |
CHz CHs3
57. Kakue yrieBoZiopo/ibl MO>XKHO TMOJIYUUTh MPH AelCTBUM CITMPTOBOrO pacTBOpA I1le/I0UH Ha:
A) (CHz)2— CH — CHBr— CH» Br
B) 3-metun, 1,2-auxnopOytaH
58. Ha3zoBuTe 10 paljuoHaJbHON HOMEHK/IaType
HC=C- ClH — CH2 - CH3
CHs
59. HanmiuTe cTpyKTYpHYO hopmyny mpem-0yTunalieTiuieHa U Ha30BUTe ero Mo MeXX/[yHapoAHOMH
HOMEHKJIaType.
60. HanmiuTe cxeMy oOpa3oBaHus alleTHIEHKIA Me/IH.
61. [IpoBesute peakuyro Kyueposa c:
A) nponuH
b) 6yTtun-2
62. JlaiiTe Ha3BaHUs M0 CUCTEMATUUYECKOM M pPaLiMOHATbHOM HOMEHK/IaType:
A)H3C—(|3H—CH2—C =CH
CoHs
b) H.C = CH - CH = CH
63. Mcxops u3 aLeTusieHa MmoiyunTs OyTHH-2.
64. Kakue yrineBof0po/ibl pearupyrT C CUHWIbHOW KMC/IOTOM?
A) 3-metunbyren-1 b) 3- memnOyTHH-1
65. HanuiumTe cTpyKTypHbIe (JOPMYJIbI C/IeAYIOLUX COeMHEHHUH:
A) 3,3,4,4,-TeTpaMeTU/ITIEHTHH- 1
b) meTunsTunaleTuieH
B) 3-metunbyTuH-1
I') CsHs
66. Kakue yriieBoopo/ibl MOyYaTcs TP /1eHCTBUH CIIMPTOBOTO PacTBOpa 1ie/ioun Ha 3-xyiopOyTaH.
67. Kakue yryieBoopo/ibl pearupyroT C aMUI0M HaTPUSL:



TIPOMNKH; AUMeTH/IalleTUIeH?
68. HarummTe 1 Ha30BUTE 10 CCTEMAaTHUECKON HOMEHK/IaType N30Mepbl 3-MeTUn0yTHH-1.
69. HarmmiimmuTe peakijiy CTyIIeHYaTOr0 THAPUPOBAHUS 2,5-auMeTuireKcuH-3. HazoBute obpasyrorue
yIJIEBOLOPOABI IO CUCTEMAaTUUeCKOU HOMEeHK/IaType.
70. Hanummre xumMuueckyie peakijyuu, Mpy MOMOILLY KOTOPBIX MOYKHO OT/IMYUTD MPOIU/IAL|eTU/IeH OT
MeTHW/I-3TU/I-alleTU/IeHa.
71. [TonyunTe BCeMH U3BECTHBIMU CITOCOOOMU:
a) 3TUI0eH30T;
0) Tonyom;
B) M30TIPOITMIOEH307T;
') OPTO-KCUJIOT;
1) mapa-KCUIo:
72. O6BsicHUTe MeXaHU3M U TIPOBe/IMTe HUTPOBaHUe COeMHeHH:
a) xyiopbeH30a;
0) mporunbeH3ona;
B) HUTPOOEH3011a;
r) OeH3anbAeruaa:
73. B Kako#i 1ocjiejoBaTe/IbHOCTH CJIe[yeT IMPOBECTH peaKLMH, YTOObI TIOTyUnTh, UCXO/s U3 OeH3071a:
a) M-HUTPOXJIOPOEH30JT;
6) o-HuTpOX/I0pOEH30T;
B) M- HUTPOXJIOpPOEH30JT;
r) n-cy/ibho6poMOeH30T;
I) o- cynbdobpombeH3oit:
74. B peakuuto ®pugens-Kpadrca BBeguTe:
a) 3TUI0EH30/1 U XJIOPUCTBIM 3THIT;
6) Tomyosn v GPOMMCTBIN U30TPOITHIT;
B) O€H30/1 ¥ STU/IOBBIM CITHUPT;
I') BTOPUYHBINA OPOMOYTHIT 1 M30MPOIUIOEH307T;
75. 13 GeH30/1a MOy YUTh T1apa-TOMyOICy/Tb(OKNCIIOTY.
76. 13 6eH30/1a MOTyunTh OpTO-KCHiIo (1,2- numeTniOeH301)
77. V13 6eH30/1a TIONYYUTh KyMOJT (M30TTPOTTH/IOEH30T)
78. 113 6eH30/1a OYYUTh TIapa-TpoNUIn300yTHUI0EH30/1.
79. V13 GeH30/1a MOTyuUTh MeTa-AU3THI0eH30I1.
80. 13 GeH3o/1a moy4nTh NMapa-GpropOeH301HY0 KUC/IOTY.
81. 13 6eH30/1a MOMy4HTh MeTa-JUHUTPOTOYOJI.
82. 13 6GeH30/1a TIOYYUTh OPTO-AUXI0POEH30MHY0 KUCIOTY.
83. 13 6en3osia rosyuuTs 2,4,6,-TpUMeTHIOPOMOEH30JI.
84. 13 6eH30/1a TIOyYUTh MeTa-AU3TUI0EHOCYTb(HOKUCIOTY.

TpeboBaHus K 0)opM/IeHHIO O0TUeTa 110 JIabopaTopHo# padote mo pasaesy 2
«Oprannyeckass XMMHUs»

OrtyeTa odopmiisieTcs B 1abOpPaTOPHOU TeTpaiH.
CopepskaHue oTUeTa:
TIOPSIZIKOBBIN HOMep JlabopaTOpHOU paboThI, ee Ha3BaHUE;
11eJ1b pPabOThI;
3a/1aHue;
KpaTKoe TeopeTHyeckoe BBe/leHHe K JaHHOM pabore;
Ha3BaHUeE OTbITOB;
ocopmsieHMEe pe3y/TbTaTOB OIMBITOB B COOTBETCTBHUMU C NPe/IbsB/ISIEMbIMU TPEOOBaHUSIMHU.
3amuTa 1ab0paTOpHOI pabOTHI OCYILECTB/SIETCS HA 3aHSTHH, C/AeJYIOIIeM TI0C/ie ee BbITOTHEeHHSI.
I1pwu 3aiuTe CTYAEHT JOJDKeH MpeJCTaBUTh OTUeT Io 1abopaTopHOM paboTe, COCTaB/IEHHBIH I10 Tpe-



JIOYKeHHOM BbIllIe CXeMe, TMOSICHUTb BCe TIPUBe/leHHbIe PacueThl U BbIBO/IbI, BLIMOJHUTE CBOM BapUaHT
3aJlaHus 110 TeMe JlabopaTopHOU PabOoThI (PEInTh 3alauy WM COCTAaBUTh YPaBHEHUSI XUMUUECKUX pe-
aKiui).

TecToBbIe 3aiaHUA /I/IfA TeKyLIero KOHTPOJisi 3HaHUH o pa3jeny 6: «TeopeTnueckue oc-
HOBBI OPraHMYecKoi XUMMHUH. YT/IeBOA0Po/ibl (A/IKaHbl, a/IKeHbl, a/IKaJueHbl, A/IKUHbI, apeHbI)»

BajieHTHOCTE yrjiepoja B IporaHe paBHa:
+4

W N o

sIB/ieHHe CylIeCTBOBaHMSA HeCKO/IbKHMX BellleCTB 0/fHHAKOBOI'0 COCTaBa, C OJJHOI U TOil JKe MoJIe-
KYJ/ISIPHOM Maccoi, HO C pa3HbIM CTPOeHHeM MOJIeKYJl — 3TO:

am(OTepHOCTh

TOMOJIOTUSI

+HU30Mepus

aJIJIOTPOIIHS

BemecTBa 0yTaH ¥ 1300yTaH SIBJISIIOTCA:
+HU30MepaMH
aHTUTIOZAMHU
a/IJIOTPOITHBIMU BU/IOU3MEHEHUSIMU
roMosIoramMu

Kakue 13 npuBe/leHHbIX HH)Ke BellecTB AB/sieTcs nsomepom coeprnenns CH3z—( CHz)s —CH3?
+CH3 —CH(CH3)- C(CH3)2 —CH3
CH3 —-C(CH3)2 —CH3
CH3 —CH(CH3)- CH(CH3)- CH3
CH3 —-C(CH3)s —CH3

YTo0bI Ha3BaTh Pa3BeTB/IEHHBIN YI/IEBOIOPO/, CHaYa/Ia HY)KHO:
+BBIOpaTh CaMyl0 JJIMHHYIO LIe[I0OYKY aTOMOB yTJiepo/ia
yKa3aTh Ha3BaHUS PaZIUKaiOB
yKa3aTb [PUHA/JIeXKHOCTb K K/IaCCy BeleCcTB
yKa3aTh PacIioyio’KeHHe PaIUKaioB

BemecrBa CH3 —CH3 u CH3 —CH> —CH3 siB/isII0TCA:
“30Mepamu
+romMoJioraMu
a/UIOTPOIHBIMUA BUJOM3MEHEHHUSMU
pasuKasaMu

ATOMBI yrjiepoa B a/IKaHaX HaXOAATCS B COCTOSTHUM:
S p- rubpuAU3aLU
pp- rubpuIU3aIum
+sp3- rubpuaMsanmmn
B HErMOPHHOM COCTOSIHUN



IIpuMep peakijiy 3aMeleHHs :
+C2He +Clz - ...
CoH4+[O]+ HO —...
CHy +HCl —...

C2Hs4 + HO - ...

Buj wu3omMepuM, XapakTepHbIH A/ OyTeHa -2 U HeCBOWCTBeHHbIN OyTeHy -1:
H30Mepus yIJIePOJHOro CKeseTa
orTUYecKast
+reoMeTprUyecKas
TI0JIO>KEHHUSI [TBOMHOM CBSI3U

IlenTeHn-1 u rekcen-1 aBaswTCA
OJHUM U TeM JXe Bel|eCTBOM
CTPYKTYPHBIMU H30MepaMu
reoMeTpruYeCKMMU U30MepaMu

+ roOMOJIOTaMU

B mosteKkyiie 2,2-guMeTr/10yTaHa THII THOPHAM3AMH aTOMHBIX OpGUTael aTOMOB yrepoja
+TOJIBKO Sp>
TO/ILKO Sp?
sp® u sp?
sp, sp? 1 sp

dyakumoHanbHy0 rpynny -HC=0 copepxaT M0J/1eKyJIbl
CJIO’KHBIX 3()HpOB
CIIUPTOB
+anbJeruioB
KapOOHOBBIX KUC/IOT

Hau6o0/1ee pacnpocTpaHeHHbIH BUJ] XUMHUYECKOH CBSI3M MeX/ly aTOMaMH yrJjiepojia B OpraHuye-
CKHX BeljecTBax

WOHHasA

KOBQJIEHTHAs HeIoJIsIpHast

+KOBaJ/IeHTHas [10J/IIpHasd

MeTayinyecKas

Teopus XMMHUYECKOr0 CTPOEHHUs OPraHUYeCKHUX COeANHEeHUH NMpe//Io)KeHa:
M.B. JIOMOHOCOBBIM;
O.N. MenpeneeBbiM;
+ A.M. Byt11epoBeim;
N.A. bepuenuycom.

BanenTHOoCTh aToMa yriiepoja B 3tuieHe CH>,=CH: paBHa
JIBYM
Tpem
+yeTbIpeM
MATU

I'omosiornuecKkum psijioM Ha3bIBaeTCA:
COBOKYITHOCTb BelL[eCTB, COZlep>KallliX OUHAKOBOEe YKUCJI0 aTOMOB yT/Iepo/a;
psi/l BellleCTB, UMEIOIMX O/JMHAKOBBIM COCTaB, HO pa3/iIMuHOe XMMUUeCKOe CTPOeHUE;



+psg BelecTB. CXOQHBIX 10 XMMUYECKOMY CTPOEHHIO U CBOMCTBaM, COCTaB KOTOPBIX OT/IMYaeTCs Ha
OJIHY WU/1 HeCKouibKO rpymn CHo-;
COBOKYITHOCTb Bell[eCTB, COCTaB KOTOPbIX OT/INYAeTCsl Ha OIHY WX HeCKo/bKO rpymn CHoy-;

YkaxuTe mporecc, Npu KOTOPOM M3 HeOPraHUYeCKHX BelleCTB MO0/Iy4alTCs OpraHnyecKue:
I'openue gpeBecuHsl
ITuieBapenue
[Jpixanue
+doTocuHTe3
B Ha3BaHUM KaKoro BeliecTBa ectb cyppukc -uH
+HC=CH
CH>=CH-CH=CH2
CH3-C=N
CH3-CH=CH-CH3

Kako# Bu/| n3omMepuM Ha3bIBaeTcsl MPOCTPAHCTBEHHOM?
YriepogHoro ckenera
[Tono>xeHnst KpaTHOW CBSI3U
MexxkiaccoBas
+1JMC- ¥ TPaHC- U30Mepusl

B MoJ/1eKy/1ax KaKHX BeIleCTB 00si3aTe/IbHO MPUCYTCTBYET IUKJI?
+apeHbl
aJIKEeHBI
AJIKWHBI
KapOOHOBBIe KMC/IOThI

CKO0JIBKO YTJIEBOJJOPO/AOB H300pakeHo hopmysiamu?

2

H,C————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
+0IMH
JIBa
TpU
yeTkIpe.

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



Oﬁl.l[aﬂ (l)OpMyJIa d/IKEHOB:
+ Cn HZn
Cn Hon
Cn H2n+2
Cn Hn

Oﬁll[aﬂ q)OpMYJIa dJ/IKUHOB:
Cn Hon
+Cn H2n-2
Cn Hon+2
Cn Hn

MoJieKy/1bI aJIKEHOB CO/lepiKarT :
JIBe TBOMHLIE CBSI3U
TOJILKO OJJUHApHbIe CBSI3U
JIBe TPOUMHbBIE CBSI3U
+0/IHy IBOMHYIO CBSI3b

B sTeHe aTtoMbl yrisieposa HaAxXOAATCA B rnﬁpn}:[HOM COCTOSIHMH:
Sp
Szpz
+sp2
sp®

Cas3u MeXy aToMaMH yrjiepoja B 3TeHe:
+oaHa O- CBA3b U OJIHA Ti- CBA3b
[iBe 0 - CBSI3U
[iBe TT - CBSI3U
TPU T - CBSI3U
Peakiua CH; = CH - CH3 + HCI -~ CH3 - CH(CI) — CH3
NMpoTeKaeT COrJIAaCHO NpaBHILy:
bytneposa
+MapKOBHHUKOBa
MengeneeBa
3uHMHA

BemecTBo, popmysia koroporo C¢ Hg, 0OTHOCHTCA K K1accy :
aJIKaHOB
aJIKUHOB
aJIKeHOB
+apeHoB

OcHOBHbIE HaNIpaBJ/IeHUs MPOMBIIIIEHHOH NepepadoTKH MPUPO/HOTO rasa:

+TOIJIMBO, UCTOYHUK SHEPTUU
roJiyueHve napauHoB
TMoJly4yeHre N0JIMMepPOB
Mo/TyueHre pacTBOpUTesien



Kakoit xuMHuecKuid MeTo/] HCIOJIb3YHOT /I/Isl IePBUUYHOM nepepadoTku HedTH
CKUTaHUe
pasJioykeHue
+{dpakiroHHas reperoHKa
KpPEeKUHT

M cTouHMKOM, KAaKHX yI/1€BOJ0PO/0B SIB/IsIeTCA KaMeHHOYro/1bHasA cMoJ1a?
rpefe/ibHbIX
+apomMaTuyeckKux
Herpe/elbHbIX
LyKaonapahrHOB

ITouemy nepepa0oTKa yr/isi HOCHT Ha3BaHHE CyXOH MePeroHKu
+TIpoBOAUTCA O€3 [0CTyIa Bo3AyXa
6e3 JocCTyTia BOJbI
OCYIIAIOT MPOJYKThI
TIePEroHSI0T CyXUM TTapoM

I'/1aBHBIM KOMIIOHEHTOM IIPUPOAHOIrO ra3a AiB/IseTCs
9TaH
OyTaH
6eH30
+MeTaH

IIpu TepMHYECKOM KpPeKHHIe U3 MOJIEKY/I a/IKaH 00pa3ylTCs MOJIeKY/IbI
a/IKaHOB
aZKaHa " ajkvHa
+ajlKaHa Y ajKeHa
aJIKeHOoB
Yucno rpynn CHz-, 0T/IMYaOIMX 10 COCTABY 3TAaH M MPOMAaH PaBHO:
+ogHOMY
ABYM,
TpéM,
UeThIpEM.

H
H,C—C—C—C—CH,
H2 H2 |

CH,

Ha3Banue yryieBojgopoja c ¢hoopmyJioii:
4-MeTU/IIIeHTaH,
2-MeTHU/ITIPOIIaH,
3-MeTuU/IIeHTaH,
+2-MeTU/ITIeHTaH

ITporecc, ypaBHeHHEe KOTOPOI0 Mpe/CTaB/IeHO HIDKe, HA3bIBACTCH:

AernipupoBaHUEM,
PUPOPMUHTOM,
KPEKHWHI'OM,
+TU/PUPOBaHUEM.
H,C—C==C—CH, + pjp f&-tP
3 — 3T H2 . HC—C—C—CH
H H > H, H 3



KakoBo MUHHUMAa/IbHOE YHC/I0 aTOMOB yrjiepoaa B apenax?
4
5
+6
7

3amectureu 1 posa opHeHTHPYIOT peakUUH 3/IeEKTPO(H/ILHOI0 3aMellleHUsA B I0J10-
JKeHue IUKJ/Ia:

2,6

3,5

2,5

+2,4,6

B npoaykTe peaknuu Bropna unc/10 aToMoB yrjiepoja 1o CpaBHeHHI0 C HCXOAHBIM rajore-
Ha/IKaHOM:

0CTaeTCs NPeKHUM

+yJiBaiBaeTCs

yBe/IMYuBaeTCs Ha OJUH

YMEHbIIIAeTCs BIBOE

OCHOBHBIM MPOAYKTOM Jleru/ipaTaniii CIMPTa, uMeroiero ¢gopmysay
CH3

I
CH3-CH- C-CH»-CH; aBagercs:

|

CH; OH
+2,3-1uMeTHU/IINeHTeH-2
2-3Tun-3-MeTHI0y TeH- 2
3,4-n1uMeTunIeHTeH-2
2,3-AMeTuneHTes- 1

IIpu TpuMepH3aI[UK aljeTH/IeHa 00pa3yeTcs
L[MK/IOr€KCaH;
FeKCUH;
[eKCeH;
+6eH3on

JiBe NBOMHBIE CBSA3U COAEPIKATCS B MOJIEKYJIe
KayJykKa
+OyTazveHa
L[UKJIOTPOTIaHa
alleTusIeHa

HaiiguTe ypaBHeHHs, KOTOpPbIe 0TPAXAKT MPOIECC KPEeKHHra
+ CgHis — CsHio + C4Hs
nCoHs — (-CH2-CHz- )n
CH4 + 202 - CO02 +2H>0
CsHis —» 8C + 9H>

Kak oT/IMuMTh aneTuieH 0T MeTaHa
+ 10 criocobHOCTH 00OecIiBeUMBaTh OPOMHYO BOJY
ropeTh OeCI[BETHBIM IJlaMeHEM



00pa3oBbIBaTh B3PHIBOOIIACHBIE CMECH C BO3JyXOM
passaratbCsi PU HarpeBaHUU

CambIii pacnipoCcTpaHéHHbIA B IPUPO/ie YIIeBOAOPO/|
OyTaH
MasyT
+MeTaH
alleTUIeH

B npoMbIIIEHHOCTH apOMaTHYeCKHe YI/1eBOA0POo/bI MO/Iy4alT U3...
+HedTH;
TIPUPO/THOTO Ta3a;
OCTaTKOB OPHBIX MTOPO/;
Topda.

ApomaTHuecKue yrjieBoAopo/bl ropAT KONTAIMM IIJIaMeHeM [10TOMY, UTOo...
B HUX MaJjla MaccoBasi [0/1s1 BOLOPO/a;
+OHM cofieprKaT 00JIbILIOe KOTMYeCTBO YTIIepo/a;
OHU TOKCHUYHBI;
B HUX HeT aTOMOB KHCJI0pO/a.
Kakoii Henpe/je/IbHBIN YI/IEBOJAOPOJ MOXXHO MOJIyYUuTh U3 1,2-AubpomoOyTaHa
CHBr-CHBr-CH>-CHj3 B peakujiy €O ClIMPTOBBIM PacCTBOPOM I'H/IPOKCHAA Ka/Iusa?
+CH>=CH-CH>—-CHjz;
CH =C-CHzs;
CH>= CH-CH=CHpy;
CH=C-CH>-CHs;

Tema «Kucnopopacopaepxampue coeauHeHust (CrivpTsl, (peHOJIbI, TPOCTbIE SPUPBI. AbAernu/bl U Ke-
ToHbl. KapboHoBbie kucnoTel. CroxkHbie 3¢upsl, JKupbl. Mbuia.)»

Bomnpocsl ans codecejoBanus no teme «Kuciopoacoaepxamgue coeJUHEHUS
1. HarmmicaTh CTPYKTYpHbIe (hOpMYJ/ibl M30MEPHBIX CIUPTOB C o6tmelt popmysioit CsHi20. HazoBHTe UX
U YKa)KWTe IIepBUYHbIe, BTOPUYHbIE U TPeTUUHbIe CIIUPTHI.
2. Hanmiiire opMyJty crivpTa ¥ OKAC/IWTe ero: 2-MeTua0yTaHo-2; 3-MeTunoyTaHos-1; 6ytaHosn-2.
3. Hanvcatp peakuuu fAeruzipaTaliiv cnvprta (MeXMOJEeKYyJ/IsSHYI0 U BHYTPHUMOJIEKY/ISIPHYIO): MpoMna-
HOJI-2;
4. TlonyunTh CIMPT W3 ajlKeHa Y BBECTU €r0 B PeakLUI0 C MATHUX/I0PUCTBIM (opdopom (cupT 3-
MeTUI0yTaHO-2;
5. [MonyunTh CIMPT U3 Taj0reHONPOU3BOJHOTO 2-XJI0p 2-MEeTU/INIPOIaH M B3aUMO/elCTBUEM CO 11ie/10-
YBIO.
6. HariicaTb cxeMy B3anMo/ielicTBUs n-OpoMdeHoa ¢ YKCyCHBIM aHTUAPU0M
7. Haricatb cxemy CHHTe3a pe30pLfiHa 13 0eH30/1AuCyIb(QOKUCIIOT.
8. Harucatb cxeMy OKMC/1€HUSI TUAPOXUHOHA.
9. Hanucats peakijuro nuporasuio/a ¢ 3 MoJIeKyJ1aMU YKCYCHOIO aHIHPU/a.
10.  Hamumwre peakijuio rpeBpalleHusi: Xx0pbeH30/1 — ¢peHon — TpubpomdeHosn
11.  Crnepyrouye KACIOTHI ITOJIyYNATh U3 COOTBETCTBYHOIIMX Ia/IOr€HONPOU3BOIHBIX TIPe/eTbHbIX
yT7IeBOZ0POZOB uepe3 CTaivto 006pa3oBaHusi HUTPUIA (TPUMETUIYKCYCHast KUCI0Ta, METU/ITIPOIH-
JIYKCyCHasl KACJI0Ta).
12.  Kakue KHAC/I0Tbl MOKHO ITO/TyYMTh TIPU OKUC/IEHUH 2-MeTHU/IIPOI1aHa/lb.
13. Harnummre peakipu rugpommsa 1,1,1-tpubpombyTaHa, Ha30BUTe TIOTyUeHHbIe COeJUHEHUs U
BBEJIUTE B peakLMIO C MU30MPOIUIOBBIM CIIUPTOM (3TepuduKaLvu).



14.  HamumwMre ypaBHeHHe peakLMU MPONKMOHOBOM KHCIOTHI C XJIOPOM, TH/IPOKCH/IOM HaTpus,
Ha30BUTE M10JIyUYeHHbIe COeJUHEeHUS.

15. Harvcatb ¢opMysibl crieAyOIUX KUC/IOT: TIPOIeHOBast KUC/I0Ta, 2-MeTU/ITIpOoriaHoBasi, N-
(eHneHAMKapOOHOBAsT KUC/IOTA.

TunosBble ynnpaxHeHus no reme «Kuciopopacoaep:xaiiye coegnHeHUs»

1. Hanmwmiwurte cxeMy KHCIOTHOT'O TMAPOJ/IM3a MPOMUIOBOro 3¢hrpa MypaBbMHOM KHUCIOTHI (TIporu/idop-
MuaTa). HazoBuTe NpoAyKThl peakLjyy.

2. HamuimTe CTpYKTYPHYIO (hOPMYIy XKUAKOTO KUpa. YKaxurte. OT uero 3aBUCUT KOHCUCTEHLIUS
JKHDOB.

3. Uro Ha3bIBaeTcs peakiyel ruporeHn3aluu? Hamuimre cxeMy ruporeHu3aluu TpyoJieaTa rnle-

puHa. HazoBuTe NpoAyKT peakijuu.

Hanuimre cxeMy 11le/I04HOTO FMAPOJIM3a 0JieonaibMUTOCTeapuHa. Ha3oBrTe moyueHHbIe TPOAYKTHI.

HarnummTe cxemy ruziposiv3a TPUMaAbMUTHHA C TIOC/Ie[YIOLINM /IeHiCTBHEM HaTpHsi TUApoKapOoHara.

Kakyro KOHCUCTeHLMI0 MMeeT I10J1yyYaroliieecsi MbII0?

6. HanwmiuuTe cTpyKTYpHYIO GOpPMY/y TBEPAOI0O MbUla. YKa)KUTe, OT Uero 3aBUCUT KOHCUCTeHLUsI

JKUDOB.

HarnummTe cxemy mosiyueHus MabMUATOAVCTeapyuHa. Kakoli 1o KOHCUCTeHLWH OyeT >Kup?

8. Kak MO)XHO MOJIyuuTh HATPUEBYIO COJIb CTEAPUHOBOM KUC/IOTHI (MbLI0) U3 >kupa? HanuiivTte cxemy
TIOJTyYeHHs.

9. HanwuiuuTe cxeMy KMCJIOTHOT'O TU/IPOJIM3a 3TUIOBOTO 3¢Mpa MOHOX/IOPYKCYCHOW KUCJIOTHI.

10. Hanummre cxemy Mojiy4yeHus IPOMUIOBOTO 3(Mpa YKCYCHON KUC/IOTHI U3 aHTUJPU/A KUCTOTHI.

11. BeiBegute hopmyibl n3omepHbix ciupToB CeHyOH (8 n3omepoB). YKakuTe nepBUUHbIe, BTOPUYHBbIE,
TPeTHUHbIN criUpThl. Ha30BUTe UX: a) M0 3aMeCcTUTe/TbHON HOMEHK/IaType; 0) 1Mo palvoHaIbHON HO-
MeHKJ/IaType.

12. HanummTe ympolieHHble CTPYKTYPHBIE ()OPMYJIbI CIIMPTOB: a) METU/I-3TH/I-U30TIPOITH/I-KapOrHoa; 6)
IU-BTOP-OyTU/I-KapOWHO/IA; B) METW/I-JUU30IIPOINII-KapOruHOIa; T) TPONUI-U300yTHI-KapOUHOMa; 1)
M30TPONU/I-U300yTHII-KapOrHO/Ia; e) BTOp-OyTuna-TpeT-u300yTHi-KapouHoaa. Ha3zoBuTe mo 3amecTH-
Te/IbHOM HOMEHKJIaType.

13.Hanummre yripoieHHble CTPYKTYPHbIe (DOPMYJibl U HA30BUTE 10 pal[OHa/IbHOW HOMEHK/IaType: a) 2-
MeTH/I-3-TeKCaHoJ; 0) 3-MeTH/I-2-TIeHTaHoJ; B) 3-3TWA-3-rekcaHos; r) 2,2,3,4-TeTpaMeTun-3-
neHTaHon; 1) 2,2,3,4,4-neHTaMeTu/1-3-reKCaHo1.

14. HanummTte ypaBHeHUsI peakLWi TOJyueHHsl W TMPOJM3a: a) HaTPUeBOIrO ajKorossra 2-mMeTus-1-
nporiaHosa; 6) OyTusiaTta HaTpus; B) U30MpOIU/IaTa Kaius; T) MeThiaTa Marausi. HaszoBute obpa3syro-
1[yecst CoeIUHeHUsI.

15. HanuimmTe cxeMy peakLyii, MPOTeKAIOIIMUX TIPU 1eHCTBUY KOHLEHTPYPOBAHHOM COJITHOU KUC/IOTHI (B
TIPUCYTCTBUU XJIOPWZIA LIMHKA): a) Ha W3OMpPOIWIOBBIA CrupT; 0) Ha OyTW/IOBBIN CIHMPT; B) Ha 2-
TIeHTaHOJT; T) Ha TUMeTH/I-IPONTUIKaporHos1. Ha3oBuTe moTyyeHHbIe COeAMHEHMSI.

16. Hanmimre ypaBHeHHUs! peakLyii: a) IMPOMHIOBOrO CITUPTA C MeHTaxjaopuAoM ¢docdopa; 6) 3TUIoBOro
criupTta ¢ TpuxsiopugoM docdopa; B) 3-MeTus-1-6ytaHosa ¢ Tpubpoamuom docdopa; T) AUMETHI-
stunkapburona c PCls; 1) mponmmsonponunkapbuHona ¢ PBrs.

17. Hanmiute (opMysibl ClefyrOIUX JByXaTOMHBIX CIUPTOB: a) MeTaHauos; 0) 1,2-3TaHauon (3Tu-
neHrnuKosnb); B) 1,1-3tanauon; r) 1,3-nponadguon; a) 1,1-npona”anon; e) 2,2-Mponadguor; x) 2,3-
mumetun-2,3-6yranauon; 3) 1,5-neHranauvon. Kakve U3 HUX HeyCTOMUMBBEI U B CBOOOJHOM BHjle He
cymecTByrOT? UTO C HUIMU TIPOMCXOUT B MOMEHT 0Opa3oBaHusi? Hanmimmre cxeMbl TipeBpallieH .

18. Kak MO>KHO TTO/TyUHTb IJIMKOJIA U3 YTJIEBOJOPOJOB:

a) CH,=CH-CH,—CHs  6) CH3—CH=CH—CH3B) CH3—CH-CH=CH;CH3
Hanummre cxembl peakuyid. Ha3oBUTe rMKOJM U UCXOJHBIE YTJIEBOLOPO/BbI.

19. BeiBepute (hopMysibl BCex MPOCThIX 3(UPOB U M30MepHbIX UM criupToB C4H10O. HasoBute coesvHe-

HUSL.

o1k

>



20. Haruimmte ¢dopMynbl: a) AMOPONMIOBOro 3dupa; 6) ATUIOyTWIOBOrO 3¢Hpa; B) ITHUA-TPET-

2

2

n300yTuioBoro 3¢upa; r) au-srop-OyTmioBoro s¢upa. Kakve m3 HUX Ha3bIBAlOTCS CMEIIaHHBIMU
nipoctbiMu 3¢rpamu? Ha3oBuTe Bce 3¢HUphI 110 3aMeCTUTe/IbHON HOMEeHK/IaType.

1. Hanmimmire ¢opMy/ibl: @) STUIBUHUIOBOTO 3(Mpa; 6) METUIBUHUIOBOTO 3(Upa; B) MPOMU/IA/UIUIOBO-
ro ac¢wupa.

2. BoiBeguTe GopMysibl BCeX BO3MOXKHBIX: a) METHUJIOBBIX 3(MPOB IMLlepUHa; 0) 3THIOBBIX 3QUPOB
TUIeHI UKo, Ha3oBuTe coeJuHeHUsI.

23. Kakue coejuHeHUs MOIy4YarOTCs [PY B3aMMOZeCTBUM: a) IPOIMIaTa HaTpUsl C XJIOPUCTBIM NIPOIUIIOM;

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35

36

37

38.

6) sTusaTa HaTpus ¢ 2-OpomrporiaHoM; B) MOAKMCTOro M300yTH/Ia C MeTWUIaTOM HaTpus. Hamuimre

ypaBHEHUsI peaKLui.

BreiBeguTe hopMyJibl BCeX W30MEPHBIX anbAeruoB U KeToHOB: a) CsHgO; 6) CsHioO. Ha3zoBure Bce

COeZIMHeHUs! 110 3aMeCTUTe/TbHOM HOMeHK/IaType, KpoMe TOTro, ajbJery/bl M0 paljMoHa/lbHOW, a KeTo-

HBI 110 paJyKa/bHO-(QDYHKIIMOHA/ILHOM HOMEHK/IaTypaM. Y Ka)KUTe Mac/IsIHbI U U30MacC/IsTHbIN, Baiepu-

aHOBBIM U U30Ba/IePUAHOBBIN albJerU/ibl.

Hanumwre (opmysnbl ¥ Ha30BUTe MO 3aMeCTUTE/NbHOM HOMEHK/aType: a) AUMeTWU/I-3TU/I-YKCYCHBIN

anperu; 0) MeTU/I-TIPOTU/I-YKCYCHBIM albJery/]; B) MeTHUI-U30TPONUI-yKCYCHBIA anbAerus; r) 2-

MeTU/I-Ba/iepUaHOBbIN anblerus.

Hanuimre GopMysbl c/iefyIonux anbJernjoB U Ha30BUTe UX IO paljMOHa/JbHOW HOMEHKJaType: a)

rekcaHai; 0) 2-MeTHu-TeKcaHasl; B) 2,3-IUMeTU/I-TIeHTaHa; r) 3,3-Au-MeTUa-0yTaHart.

Hanwmiute dhopmy/ibl cieiylolMX KeTOHOB UM Ha30BUTE WX IO PaJuKanabHO-()YHKI[MOHAIbHOW HOMEH-

K/atype: a) 4-rernraHoH; 0) 2,4-AUMeTH/I-3-TIeHTaHOH; B) 2-MeTH/I-3-TeKCaHOH.

W3 KakuX anb/eru/joB Uiu KeTOHOB NP BOCCTAHOBIEHUU MOTYT OBITh MOJIyUeHbl CIIUPTHL: a) METU/TH-

3onporkapouHosr; 6) 1-6ytaHomn; B) AUATUIKApOMHOM; T) M300yTUKapouHoa. Hamummre ypaBHe-

HUS1 peakLuii BoccTaHoB/ieHUs. Ha3oBUTe asibJieru/ibl U KeTOHBI.

Kakue coemvHeHUs TIOYYalOTCs TIPU JEMCTBUU: a) 3THJIOBOTO CITMPTA Ha MPOIMOHOBBIN asbaerus; 0)

METHJIOBOTO CITUPTA Ha YKCYCHBIN anbaerns? HazoBuTe obpasyrormyecs coeiiHeHusI.

Hanuimure ypaBHeHUs] BO3SMOKHBIX peakLMi anbJ0/JbHOM U KPOTOHOBOM KOH/IeHCALMH, MTpOTeKatolye

B CMeCH JBYX a/Ib/IeTHOB: a) YKCYCHOTO M TIPOITMOHOBOTO; 0) YKCYCHOTO U Mac/ITHOTO; B) YKCYCHOT'O

Y TPUMETHUIYKCYCHOTO0; T') MaC/ISTHOTO U M30Mac/isiHOro. Ha3zoBuTe rosiyyeHHbIe COeUHEHUS.

HanwmiuTe cxeMbl peakLyii, pU KOTOPBLIX MyTeM OKHC/IEHUs] COOTBETCTBYIOIIMX CITUPTOB IMOJyYaroT-

Csi: a) M3OTIPOMUIYKCYCHBINA anbferus; 0) MeTun-BTop-OyTHI-KeToH; B) 2-MeTusOyTaHan. Ha3oBure

WCXO/IHbIE CTIUPTHIL.

Hanwmimure ypaBHeHWsI peakiWidi TO/yueHWs ajbJerHI0B M KEeTOHOB, KOTOpble 00pa3yrTCs, eciu

TIOZIBepraTh /IeTUAPUPOBAHUIO CITUPTHI: a) W30MPOIUIOBBIN; 0) BTOP-OyTHIKapOouHo; B) 3-MeTHI-1-

OyTaHout; T) 3-Metun-2-6ytanos. HazoBute oOpa3ytolipecs: CoeiMHeHUS
Hamuimre ¢opMysibl KACIOT: a) 2-MeTW/I-TeKCaHOBOM; 0) 5-MeTu/-reKcaHoBoM; B) 2,3-AUMeTHII-

MEeHTaHOBOW; T) 3,3- JUMeTH/I-NIeHTaHOBOU. Ha30BuTe 3TU KMCIOTHI MO pallMOHaIbHOU HOMEHK/IaType.

. Hanuime gopmysibl ciieiyromyx KapOOHOBBIX KMC/IOT ¥ HA30BUTE MX T0 3aMeCTUTe/TbHONM HOMeHK/Ia-
Type: a) [AUMEeTHI-3TUI-YKCyCHas; 0) «, [}, y-TpUMeTH/-BajieDUaHOBas; B) METWU/I-U30IPOTIHII-
YKCYCHasi; T) B-MeTUI-0-3TH/I-Mac/IsTHast; ) METH/I-O TPeT-U300yTH/I-YKCYCHasl.

. BoiBeguTe dopmysibl Bcex n3oMepHbIX KapOoHOBBIX KHCIOT CsH10O2. Ha3oBuTe Mx mo 3amecTuTesb-
HOM U paljMoHa/IbHOM HoMeHK/1aTtypam. KakoBo o0iriee TprBHanibHOe Ha3BaHKe 3TUX KUCIOT?

. HanmimuTe ypaBHeHUsI peakiiyuii TIOyYeHusT: a) YKCYCHOKHUC/IOTO Kaust; 0) TIPOITMOHOBOKHCIIOTO
aMMOHWUsI; B) 6apueBoii comu 2,3-IUMeTU/TIeHTaHOBOW KUC/IOThI; T') CTeaPUHOBOKUC/IOTO HATPUS; 1)
MaTbMUTUHOBOKHC/IOTO KaJTbLUs

.Kakue nonyuatorcsi KapOOHOBBIE KHUCIOThI, €CJTH OKUC/UTh CITUPTHI: a)TpeT-u300yTuikapbuHos; 6) 1-

OyTaHoum; B) 1300yTU/IOBBIN; T') BTOp-OyTHKapbuHoi. Hanummre cxembl peakiyid. Ha3oBuTe KMCIOTHI

Y TIPOMe)XXYTOUHO00pa3yrolecs CoeJMHEeHUsI.

Hanuivrte ypaBHeHHs peakLyi MeXAy CeyOILIUMH COeJUHEHUSIMU: a) MPOMUOHOBAsi KUC/IOTa U

TIPOTUJIOBBIN CITUPT; 6) Mac/isiHasi KUC/IOTa M U30TIPOITWIOBBIN CIIUPT; B) 3-MeTH/I0yTaHOBasi KUC/IO0Ta U

METUJIOBBIM CITUPT; T) YKCyCHas KHUCIOTa U METWIITUIKApOWHOJ; 1) W30Mac/sHas KWACaoTa u 1-



OyraHon. HasoBute obpasyroiuecsi coefuHeHusi. Kak HasbiBaroTcs 3TH peakiuu? KakoBa ocobeH-
HOCTb MX NPOTeKaHusA? Kakum ryTeM MOXKHO YBeJTMUUTh BbIXOJ, IIPOAYKTOB TaKUX peaKLvii?

39. HamuiiiMte ypaBHeHHUsI peakijuii STepu(HrKaliu, NPy KOTOPBIX TOTY4YarOTCs: a) YKCYCHOIIPOMU/IOBBIN
3¢up; 6) YKCyCHOM3OIPOMU/IOBBIH 3(Up; B) MypaBbUHOOYTHIOBBIN 3(UP; T) MaCISTHOSITH/IOBLINA 3¢Up;
1) TIPOTTMOHOBOAMUJ/IOBBINA 3(pUp; €) STUITIPONMOHAT; >K) MeTU/alleTar; 3) sTuadopmuar. HazoBute uc-
XOJHble COeJUHeHHsl. YKaKuTe ycyioBUs peakuui. Kak MHaue MO)KHO Ha3BaTh IOJlydyaemble COe[u-
HeHUs?

40. HaniyTe ypaBHeHMs peakljyi, POTeKAarlMX MPU B3aUMO/IeHCTBUU: a) YKCYCHOU KUC/IOThI ¢ PClg;
0) mpornMoHOBOM KUCIOTHI ¢ PBrs; B) MacisiHoM KucinoTel ¢ PCls;r) 3-MeTHU0yTaHOBOM KHC/IOTHI C
PBrs. HazoBure obpa3yromiyecst Tpou3BoHbIe KUCIOT. YTO Ha3bIBaeTCs KUC/IIOTHBIM OCTaTKOM (aru-
JIom)?

TecToBbIe 3a/JaHMA [I/IfA TEKYIIero KOHTPOJis 3HaHU# o Teme «Kuciopoacoaepikaiue
COeAUHEeHHUA»
YKaXuTe BellleCTBO, BbINA/jalolee U3 001ero psifa:
CHsz- CH,- OH
+ HO- CH,;- CH;- OH
CH3 OH
CH3- CH>- CH;- OH

Oﬁl.l[aﬂ (l)OpMYJIa TOMOJ/IOTHYECKOr'0o psiia npeje/ibHbIX 0/THOATOMHBIX CITUPTOB:
+Ch Hon-1 OH

Cn Hon+1 OH

Cn Hon3 OH

Cn H2n OH

Yucsio n3omepHbIX ciupToB cocraBa CiH 100 (0e3 onTHuecKrx H30MepoB) PaBHO:
JIBYM

TpeMm

YyeTbIpeM

+TISTH

TpuBHanbHOE Ha3BaHMe ITaHOJIA:
aJIKOr0J1b
+BHUHHBIA CITUPT
MUTHEBOW CIIUPT
5TUJIOBBINA CITUPT

Jlns a/IKaHOJ/10B He XapaKimepHb! peaKIuu:
TIPYCOe/IMHEHHST
3aMelLeHust
+pasnoKeHus
OKUCJIeHUS

JlaHa 1jenoyka npeBpaieHun:
CHz— CH>— CH2— OH + HBr - X;+ NaOH (crupt) t - X>+ H20 (H") - X3
BeirjectBo X3 Ha3biBaeTcs:

rporaHoJ-1

TIpOIIaHoI-2

+TponaHasib

2-6pomriponaH



C noMoIb0 KaKoro peareHTa MOXKHO Pa3/IMUMTh 3TAHO/ M 3TH/IEHT/IMKOJIb?
OpoMHoOI1 BozIOM
MeTa/UTMYeCKUM HaTpUeM
+Cu(OHn)2
NaOH

MeTaHo,1 IPH HOPMAaJIBHBIX YC/IOBHAX MPe/CTaBJ/IsieT CO00M:
ras
+XKUJKOCTh
TBep/j0€e BelleCTBO

Ha3sanue cniupta c ¢popmyaou: CHs — CH - CH - CH3
|
CH; OH
2-MeTuJI IIpoIaHoI-3
+3 —meTun 6yTaHo-2
2-meTus OyTaHom-2
2-meTus1 OyTaHOH

JlaHa nenouka npeBpaimeHuii: CoupT — anbjerufi — Kap0oHOBasg KHCI0Ta
WcxonHbll CIUPT SIBASI@TCS:

+11epBUYHBIM

BTOPHUYHBIM

TPETUYHBIM

OTH/IEHIIUKO/Ib M TVINLEPUH NPe/[CTaB/IAIT CO00M:
M30Mephl
BTOPUYHBIA U TPETUYHBIA CLIUPT
TOMOJIOTH
+/IByXaTOMHBIN U TPeXaTOMHBIU CIIUPT

Ha3zoBuTe npocreiinuii TpeTUUHBIN CIIUPT:
+rnponanTpuon — 1,2,3
nponaHon -1
2-MeTUJITIPOIIaHoJI-2
2,3,4-TpUMeTUNIeHTaHo- 1

Kako#i cnupT He crioco0eH K BHYTPHMOJIEKY/ISIDHOH Jeru/jpaTanun?
+MeTaHOJI
3TaHOJI
2-MeTUJITIPOIaHoJI-2
OyTaHos-1

Kakoe 13 npuBe/ieHHbIX COeJJUHEHHH AB/IAETCA CUIBHBIM SII0M /I/Isl Ye/10BeKa U )KMBOTHBIX?
I'munepun
+MeTH/I0BBIN CIUPT
beH3unoBeIii crivpt
OTUJIOBBIM COUPT

Ilpu KHC/IOTHOM THApPO/IM3e dTU/IaeTaTa 00pa3ynTcs
3TaHO/ U MypaBbUHAas KMCJIOTa



+ 3TaHOJI ¥ YKCYyCHas KHCJI0Ta
METaHOJI U MypaBbHHaA KHMC/I0Ta
MeTaHOJI U YKCYCHasl KUC/I0Ta

IIpu HOPMa/IBHBIX YC/I0BHAX (DEHOJI MPeACTAB/IAET CO00M:
ra3s
YKUIKOCTb
+TBepZioe BeleCTBO

ITpoayKT B3aumojeiicTBus (peHO/1a C HATPUEM Ha3bIBAeTCH:
+deHOAT HATPUSI
OeH30aT HaTpUsi
(heHwnat HaTpus
aJIKOTOJIAT HaTpUst

IIpoayKTamMu B3aMMO/elCTBUA KAKHX Bell|eCTB ABJISIIOTCA XUPHI ?
['MIMprHa M HA3LIMX KapOOHOBBIX KUC/IOT
['nyiieprHa ¥ HeOPraHWYeCKUX KUC/IOT
+[uieprHa ¥ BBICILIUX KUCIOT

Kaxkoe 13 BeljecTB BbINafaeT U3 001ero crnucka?
TpUoOJieaT IJuLeprHa
+TpUHUTpAT IJIMLepUHa
TPUCTeopar rIvLiepyuHa
TPUTAJILMUTAT TJIULEPHUHA

CoeuHeHHe KaKOU CTPYKTYPbI MO)XKHO OTHECTH K BOCKaM?
CH3COOC16H33
+C15 H31COOC16H33
C1s H31COOC2Hs
CH:=CH - COOCs H7

IIpouecc npeBpaileHHUs XUAKUX )KUPOB B TBepAbIe:
+rUipUpoBaHue
TU/IPOJIU3
ruipatauus
rajioreHMpoBaHue

Mpeuia 3T10:
+COJIY BBICIIMX YKUPHBIX KUCJIOT
C/10)KHBIEe 3HPBI KAPOOHOBBIX KUC/IOT
CMecCh )KMPOB U apOMaTHUecKrx 100aBoK
CMeCh IJIMLeprHa, KpacuTeseu.

BemecTBa, 00pa3yoiuecsi IpU rUPOJIM3e CJI0KHBIX 3(PUPOB:
KapOOHOBBIE KUC/IOTHI
BO/Ia U CTIUPTHI
+CIUPTHI U KAPOOHOBBIE KUCIOThI
CTUPTHI U aJTb/I€TH/IbI

CnupT 0CTaTOK, KOTOPOro BXOAUT B COCTaB )KUPOB:
+I/IMLepyH



9TaHOJI
STHU/IEHIJIMKOJ/Ib
MeTaHOJI

I'mapo1130M )XUPOB MOXHO IO/IyYHTH KHC/IOTHI:
YKCYCHYIO
OeH30lHY0
1L11aBeJIeBYIO
+CTeaprHOBYIO

CHuHTeTHUeCKHe MOIOIIIHe CPeACTBA:

3arpsi3HSIOT OKPY KaloLIyI0 Cpefy

COXPaHSIOT MOIOIIYIO CTIOCOOHOCTh B JKECTKOM BOJie
MMEIOT BBICOKYIO MOIOILIYIO CIIOCOOHOCTH B IIMPOKOM MHTEpBasie TeMIreparyp +BCe OTBEThI
BEpHBI.

BemectBo, cTpykrypa koroporo CH3;—C=CH—CH—CH=0, Ha3bIBaeTcs

CH;
2-MeTUJI-5-0KCOITeHTeH-2
2-MeTU/INeHTeH-2-alb-5
5-meTunrekceH-4-anb
+4-MeTU/IeHTeH-3-a/b

I'oMosiorom OyTaHans sABJIsIeTCA
+MporaHasb
OyTaHOH
OyTaHosi-1
OyTaH

IIpu HarpeBaHWH aleTa/IbLJAErH/ia CO CBeXeoCAXK/JEHHBIM rujpokcuiom meau(Il) Hadmogaercs
+TI05IB/IeHHe JKE/ITOro, a 3aTeM KpacHOro ocajKa
TripeBpailjeHre roayooro ocazka rugpokcuza meau(Il) B uépHbiid
pacTBOpeHHe 0cazika M oOpa3oBaHUe roy0doro pactBopa
pacTBOpeHMe ocazika u 0b6pa3oBaHUe BaCUIbKOBO-CUHETO pacTBOpa

OOpa3oBaHHe «CepedPSHOro 3epKajia» B Peakijui ¢ aMMHAYHbIM PacTBOPOM OKCH/a cepedpa
AOKa3bIBAeT, YTO B MOJIEKY/Ie BelleCTBA COAePIKUTCS

KapOOKCHIIbHAs TPyTITia

JIBOMHas cBsi3b Mexxay aromamu C u O

+KapOOHU/BHAS TPYIINA Ha KOHIIE MOJIEKYJTbI

aToM yryiepojia B Sp>-TUOPUIHOM COCTOSTHUM

Ilpu oKuc/1eHMH NponaHass odpasyercs
rponaH
TrporiaHo-1
+TponaHoBasi KUC/I0Ta
TIpOIIaHoI-2

C noMoIIBH0 aMMHAYHOT'0 PACTBOPA OKCH/Ia cepedpa MO)XXHO pPa3/IMYUTh PacTBOPHI



MeTaHoJIa U 3TaHo/Ia
+3TaHoJIa U TaHas
aljetanbzerujaa u opmanbaeruja
TJIULIePUHA U 3TUJIEHTJIUKOJIS

C rugpokcugom meau(Il) pearupyror o6a BemecTBa
+T/IMLIEpUH U ITpOoIlaHa/lb
aleTasbJerus U 3TaHos
3TaHOJI U (heHO
(dheHon u hopManbaerus

Ilpu BoccTaHOB/IeHHH OyTaHA/IA MO/TyYaeTCs
+0yTaHos-1
OyTaHOBast KUC/IOTa
OyTaHos-2
A0y TUIOBBIN 3¢huUp

B njenu npeBpamenuii CH3;—CH>—OH - X - CH3—COOH BenjectBoM X fAB/IsIeTCs
CH=CH
CH>=CH:>
CH3—CHCl
+CH3—CH=0

dopMasib/ieruy He HCIO/Ib3yeTCs I
Je3uHGb ek
TMOJTyYeHUs T/IaCTMAacC
+yno0peHus OYBbI
TIPOTPAB/IMBAHUS CEMSTH

KaTtanutuyeckum jeru/jpypoBaHyeM KaKoro CiipTa MO)KHO NO/IyYUTh alibAerup?
Byranon — 2
+2—-MeTUIIponaHoii - 1
2—MeTUINPOTNaHos — 2
3- MeTun0yTaHOI-2

Kakoe 13 BeljeCTB BCTYNaeT B PeaKIHi0 «CEPeOPAHOro 3epKaia»?
+mMeTaHa/lb
MeTaHOJI
MPONaHOH
3TaHOJ

CHI/IPT, OKHC/IEHHEM KOTOPOro MO)XKHO IMOJIYyUYUTHb KE€TOH C (l)OpMyf[Oﬁ

CHs3- C- C—-CHz3 Ha3bIBaeTCs
|
CHz0
2-metunbytaHos-1
2-meTunbyTaHo-2
TeHTaHOoJI-2
+3-MeTun0yTaHOM-2

HasBanmue kuciorsl ¢ popmynorn CH3z-CH-CH2- COOH:



+3-MeTu0yTaHOBas |
2-MeTH/I0yTaHOBAs CH3
3-MeTun0yTeHOBast
3,3-AUMeTU/IIPOIIaHOBast

Ha3panue kuciotsi ¢ popmymnoit HOOC — CHz — CH, - COOH:
3TaH/IMOBast
TIpOTIaH/IUOBast
+OyTaHaroBast
BEPHOTO OTBETa HeT

Uro Ha3bIBaeTcs 3TepuduKanueit ?
peakiusi TUPO/3a CJI0KHOT0 3upa
B3aMMOJeHCTBYE CITUPTOB APYT C IPYroM e 0Opa3oBaHUeM MPOCTOro 3¢pupa
+B3aUMO/IeMCTBHE KUCJIOT CO CTIMPTaMU C 00pa30BaHKeM CJIOXKHOTO 3dupa
MPaBUJIbHOIO OTBETa HeT

Omnpejenure BeljecTBO X B C/IeyHOILeH cxeMe NMpeBpallieHui:
MeTaHO/I —» X —» YKCyCHasi KHCJIOTA

TUIdOpMHUAT

3TaHa/lb

+MeTaHaslb

MeTunanerar

B xope peakijuu 3TepuuKanuu KapOoHOBbIe KHC/I0THI PearupyoT
C MeTajljlaMu
C OCHOBaHUSIMU
+COo cnupTaMu
C KHC/I0TaMU

Ykaxure popmyy 2,3-AUMeTH/IreKCaHOBOM KHUC/IOTHI:
CHs- CH> - CH-CH - CH»- COOH

|
CHs CH3

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

| |
CHs CHs

CH; - CH,-CH;- CH - COOH

I
CHs

Kak oT/IMYHTB YKCYCHYI0O KMCJIOTY OT H30MEepPHOTo el C/I0)KHOro 3¢upa?
+TIOHIOXaTb;
JN00aBUTD BOY;
no6asuth pactBop NaOH;
C TIOMOIL[BI0 KMC/IOTHOTO WH/MKATOPa.



Ha3oBure kucsory, (popmy.ia koropoii CH3- CHCl- CHCI- COOH
2-xnmopbyTaHoBast
+2,3-muxopOyTaHoBast
1,1-puxnopnporiaHoBas
2, 3-AVXI0pIIpOIIaHoBast

Knaccudunupyiite cnupt
CH3 - CH - CH: - CH3
|
OH

+1ipe/ie/ibHbIN, BTOPUUHBIN 0/IHOATOMHBIN
rpefie/IbHbI, BTOPUYHBIM, [1BYyXaTOMHbIN
Heripe/ie/ibHbIN, TepBUYHbIN, 0/IHOATOMHBIN
Herpe/ieNbHbIN, [IepBUYHbIM, IBYXaTOMHBIN

DyHKIHOHA/IbHAS TPYyMIa CIUPTOB HAa3bIBAETCSH:
+TUApOKCU/IbHAs
KapOoKcuIbHas
KapOOHU/IbHAsI
arnbJeruiHas

Bemectreo CH3 - CH - CHOH Ha3bIBAeTCA:
|
CH;
OyTanon — 1
r300yTaHo/
+2 — MeTuaTIpOIaHon — 1
2,2 — IUMeTU/I3TaHOJI

BemiecTBy c HasBaHHeM 3 — MeTH/I0yTaHOI — 2 COOTBETCTBYeT CTPYKTypHas dopmyia:
OH
|
CH3 - C—-CH>-CH3
|
OH
CH3 - CH - CH; — CH3
|
CH3
+ CH3 - CH - CH - CH3
|
OH CHs
CH3 - (CH2). -CH20OH

N3omepom Bemnjectea CH3 — (CH2)3 — CH2OH sBasiercs:
CHs — (CHz); — CH, — OH
CH;3 — CH, - CH; — CH2OH
+ CH3 — CH> — CH — CH ,OH
|
CH3z
CHz - CH - CH - CH,OH

| |
CH; CH3



IIpu B3auMo/IeliCTBUM C KAKUM CoeJHHeHHEeM (peHo,1 AaéT 0Cca/j0K 0esioro nBera
+Br
FeCl3
NaOH
Na

Bonipocsl /151 codeceJ0BaHUs 110 TeMe «Y TJIeBObI»

1. [TocTpouTb BOoCCTaHAB/IMBAKOIIMHI AUCaXapu U3 ABYX &, D- rHOKOMUpPaHo3.
2. Hanwmimre dopmyiibl no @uiepy u Xeyopcy: a, L- rasakTodypaHo3sl.
3. [TocTpouTh HEBOCCTAHAB/IMBAIOLMI AWCaxapy/ U3 [BYX o, D- [IHOKONMPaHo3.
4. Hanwimte dopmysiel mo @uiiepy 1 Xeyopcy: o, D- ranakronvpaHossbl.
5. [TocTpouTh BOCCTaHABIMBAIOIIMM Aricaxapyuj U3 ABYX [3, D- rimrokonupaHos.
6. Hanwmimte dopmysisl o @uiiepy u Xeyopcy: o, L- MaHHOGypaHO3bI.
7. [TocTpouTh HEBOCCTaHABIMBAKOIIWM AWCaXapyu/ U3 ABYX [3, D- ryiroKonmupaHo3.
8. Hanwmimre dopmysisl no @uiepy u Xeyopcy: o, D- ppykronupaHo3ssbl.
9. [TocTpouTh BOCCTaHABNMBAIOLLIMI AUCAaXapy/ U3 [IBYX o, D- MaHHOMMPAHO3.
10. Hanummure dhopmynbl o ®uiiepy 1 Xeyopcy: a, D- ¢pykTodypaHo3bI.
11. [TocTpouTh HEBOCCTAHAB/IMBAIOLLMI AWCaxapy/ U3 [BYX o, D- MaHHONMPAHO3.
12. Hanwmimre dhopmysibl o @uriepy u Xeyopcy: o, D- MaHHOTIMPaHO3bI
13. [TocTpouTh BOCCTaHABIMBAIOIIMM Avcaxapuj U3 AByX [3, D- MaHHOMIMPAHO3.
14. Hanumure dhopmynbl o ®uitiepy u Xeyopcy: 3, D- ¢ppykTonupaHo3bl
15. [TocTpouTh HEBOCCTaHABIMBAKOIIWM AWCaXxapyu/ U3 ABYX 3, D- MaHHOMMpPAHO3.
16. Hanwmimre dopmyisi no @uiepy u Xeyopcy: 3, D- kcunonupaHo3bl
17. [TocTpouTh BOCCTaHAB/IMBAIOLLMH AUCAaxXapy/ U3 [BYX o, D- rajiakTonvpaHos.
18. Hanwmimre dopmyssi o @uiepy u Xeyopcy: 3, L- annonupaHo3bl
19. [TocTpouTh HEBOCCTAHABIMBAIOLUH Acaxapuj u3 [ByX B, D- rajakTonupaHos.
20. Hanwmite dhopmysiel mo @uiiepy u Xeyopcy: f3, L- KcunonupaHo3bl
21. [TocTpouTh BOCCTaHAB/IMBAIOLLMI AUcaxapy/ U3 o, D- rmokonupaHo3sl U 3, D- rmokodypa-
HO3.
22. Hammimure dhopmysiel mo @urniepy u Xeyopcy: f3, L- copbornmpaHo3bl
23. [TocTpouTh HeBOCCTAaHAB/IMBAIOLMI AUCaxapuj U3 AByX o , D- MaHHO(YypaHOo3.
24, Hanumwre dhopmynsl o ®uitiepy u Xeyopcy: 3, L- nukcodypaHo3bi.
25. [TocTpouTh BOCCTaHAB/IMBAKOIIUM AUCaxapuj u3 o, D- anionupaHo3sl U
B, D- rmrokodypaHo3.
26. Harnummre ¢hopmysiet o @utiepy u Xeyopcey: B, L- copbonmpaHo3bl
27. [TocTpouTh HEBOCCTAHAB/IMBAIOLLMH AWcaxapy/ U3 [BYX o , D- ranakrodypaHos.
28. Hanummre ¢popmynsl no @uiuepy u Xeyopcy: o, L- MaHHOQYypaHO3bI.
29. [TocTponTs BOCCTaHAB/IMBAKOIMY AXCAXapy/ U3 o, D- I/IIOKONMpaHo3bl U
B, D- rmokodypaHo3.
30. Harmmmmre ¢opmysnsl o ®ummepy u Xeyopcy: o, L- apabrHomMpaHo3bI

TunoBbie YIpa)KHeHUd 1[0 TeEME «yr‘J'leBO,Z[bI»

1. C rnoMoIibo Kakou peakijui MO>KHO OTJIMUMTh (DPYKTO3Y OT IVIHOK03bl? Ha30BUTe peareHThl U yKaXKU-
Te BUIUMbIW Pe3y/bTaT peakLvHu.

2. Hanuuuvre cxeMy ojiydeHus: IJIMKO3U/A U Ha30BUTe TIPOAYKT peakiuu. Kak Ha3pIiBaeTCsi HecaxapHasi
4yacThb IJIMKo3uza’?

3. [TpuBeaUTe CXeMbI peaKLIUii Mo/TyueHns COpOuTa .



W

11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

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

32.
33.

34.
35.

36.

Hanummre cTpykTypHyto ¢popmyny a- D-maHHOGYpaHO3BI.
[TpuBenyTe CXeMbl peakLiMi OKUC/IeHNs D-T/IF0K03bl aMMHaYHbIM

pacTBOpoM okcHjia cepebpa. KakoBo rpakTrueckoe 3HaueHHe 3TUX PeakLyii?
Hanmwmimre cTpykTypHYyto popmyny a- D-kcrunodypaHo3bl. OTMeTbTe B Held acUMMeTpruUecKue yrie-
PO/ZIHbIE aTOMBI.
[puBeguTe cXeMy peakiyy oKucieHUs: D-rtoko3b1 OpomMHOIM Bogoi. Ha3zoBure rosryueHHOe coeu-
HeHUe.
Kak M0>KHO Tipe/iCTaBUTh Mepexo/] OTKPbITOM (hOpMbl MOHOCaxapH/ja B LIMK/INUECKY1O.
[TpuBenuTe cxeMy peakLUU MO/y4YeHHs TJIFOKOHOBOU KMC/IOThI. YKa)KUTe yCJIOBUSI.

Hanuimre cTpyKTYpHYIO OpPMYJ1y TTHOKOMHMPAHO3U/A0T/IFOKO3bI C O-1,6-I/TMKO3UAHOM CBA3bIO.
ByzeT v faHHbBIN AUcaxapyj, OKUCISITBCS aMMUAaYHbIM PacTBOPOM cepebpa?

[TpuBenyTe CXeMbl peakLUi MO/yUYeHus] KCUIUTA.

Kak pearupyet a- D-ppykTonupaHo3a ¢ U30bITKOM XJIOPUCTOTO aljeTusa?

[TpuBeauTe CXxeMy peaKLUy TMOJyueHus T/I0K030-6-hocdara.
Ha ocHOBaHMM KaKuX peakLMid MOKHO [J0Ka3aTh HalWuKe MSITU TUAPOKCUIBHBIX TPy B MOJIEKYJie
rI0K03bI? KeM 3To BriepBbie ObLIO JOKA3aHO?
[TpuBeauTe CXeMy peakLUy alfuMpOBaHus 3-D-Tr0KOMMpaHo3bl YKCYCHBIM aHTHAPHIOM. B Kakux
YCJIOBUSIX OHH CITOCOOHBI THPOJTU30BaThCS?
Hanuiure cTpykTypHyto ¢popmyiny a- D-kcunodypaHo3sl. OTMETbTe B Heli acCUMMeTpUUecKue yrie-
POJHbIE aTOMBI.
[IpuBeuTe CTPYKTYpPY IVIFOKOHATA Ka/lbLUS. YKaKUTe ero IpuMeHeHre B MeJULMHe.
Hanwmimre cTpykTypHble opMyJibl TpeX TayToMepHbIX ()opM D-MaHHO3bI (OTKPBITYIO U JBe IH-
paHO3HBIX) U HAa30BUTE HUX.
[TpuBeguTe cXxemMy peakiuy 0Opa3oBaHMs TIPOCTOro 3¢rpa U3 o-D-MaHHOMMPAHO3bI.
Hammimte cTpykTypHYt0 Gopmyiny 3- D-rirokonvpaHo3bl. OTMeTbTe B Hell acCUMeTpuuecKye yriie-
pPOJHbIE aTOMBI.

[TpuBeauTe cXxeMbl peakLvii B3aUMOJeNCTBUs a-D-T/toKonrpaHo3bl C METaHOJIOM (B MPUCYT-
ctBun HCl). HazoBure nosyueHHble NPOJYKTHIL.
Hanuiure cTpyKTypHbIe (hOpMyJibl IBYX TayTOMePHBIX ()OPM I'ajlaKTypPOHOBOM KHUCIOThI (OTKPLITON U
LUK/IMUeCKOM).

[TpuBeauTe cxeMy peakLy rMipoJn3a 3TuiI-B-D-rajokTonupaHo3nia, yKaxkuTe yCa0BuUs,
Ha30BUTE MPOAYKThI peakLHH.
[IpuBeguTe cTpOEHHe caxapo3bl, 0XapakTepu3yuTe eé MoHOCaxapuAHbii coctas (NB! Tucaxapup
obpasyercs 3a cuet 1,2 ruKo3ugHOM CBsi3n). OOBbsSCHUTE BOCCTAHAB/IMBAIOIIE CBOMCTBA.

Hanuimre cxemy nosyueHusi 03a30Ha (OPYKTO3bI.

Hanummre cTpykTypHyto ¢opmyiy a- D-ppykTodypaHo3bl.

Hanuiumre cxemy nonyuenus 3- D-nponuikcuonyipado3y/a (B MpUCyTCTBUM CyXOTO XJIOpU-
CTOTO BOZAOPO/1A).
Kakue Buzib1 Opo>keHusi Bam 13BeCcTHBI?
Hanuimmre cxeMy KMCIOTHOTO TUZPOJIM3a MeHTaal|eTU/IT/IFOKOIHMPaHO3bl.
Yro 0603HauaroT cuMBOJIBI D- 1 L-, a TakKe 3HaKM «+» U «-» TIepe/i Ha3BaHUeM MOHOCaxapuza?
Hanmimte cxemy mosiyueHus 3- D-u3ornponusiranakTonupaHo3u/a (B IPUCYTCTBUM CyXOTr0 XJIOpH-
CTOT0 BOZOPO/A).
Kakoii ruipokcun Ha3bIBaeTCsi ToJyaljeTanbHbIM? Kakoe ellje Ha3BaHUe OH UMeeT?
Hammimire cxeMy ruipoiv3a B IPUCYTCTBUM pa30aB/IeHHOM COJITHOM KUC/IOThI TeTpaMeTH/I- o- D-
MeTWITII0K031/a. Ha3oBuTe nosryueHHOe coefilHeHue.
CKOJ/IbKO CTepeor30MepbIX ab/|0TIeHTO3 MOXKEeT CyIL{eCTBOBaTh, €C/IU yuecTb (hopmyy N=2"?
Hanummre cxemy peakuyy D-T/it0K03bl ¢ CHHUJIBHOW KMCJIOTOM C MOC/IeLYIOIIUM THIPOJIA30M.
Ha3oBuTe npoAyKThl peakLvu.
Kakue dopmbl caxapoB Ha3bIBatOTCS O- U 3-?

TecToBbIe 3aiaHUA /I/IA TEKYLIero KOHTPOJIsi 3HAHUM M0 TeMe «YTJ/IeBO/bI»



B MosieKy/1e caxapo3bl 0CTaTOK I/IIOKO3bI CBSI3aH C 0CTaTKOM:
TJIFOKO3bI
+(pyKTO3bI
rajaakTo3bl
MaJibTO3bl

Ykaxure popmyy Kpaxmasa:
(CeH1205)n
+CeH1206
(CeH1205)n
(CsH1206)n

le/l 06p330BaHI/lI/l ].[I/IKJII/I‘IECKOﬁ q)OprI [JIOKO3bI IDUHUMAET YU4aCTHE THAPDOKCU/IbHAA IPyIi-
I1a MPH yrjiepoagHoOM aToMe:

C3

C4

+C>

C6

DpyKTO3a AB/IAETCA:
anbJeruoCrupToM
+KeTOHOCITMPTOM
OKCHKHC/I0TOU
MHOI'0aTOMHBIM CITUPTOM

IIpu HarpeBaHHHU PacTBOPA IJIIOK03bI ¢ THAPoKcuAoM Mmeau (II):
obpa3syeTcst IpKO-CUHUM PacTBOP
BbI/Ie/ISIeTCSI Ta3
+BbINaZlaeT KPaCHO-0ypbI 0CaloK
Ha CTeHKaX MpoOUpKYU obpa3syeTcsi cepeOpPUCTHIN HaleT

TIpoAyKT KaTa/IMTHYECKOr0 THAPHUPOBAHNA [JIIOKO3bI:
KCUJTUT
+copour
TJIFOKO3a
JVUHAMUT

Ha3zBanmue npoiecca, mpoTeKaroliero no ypaBHeHHIo:
CsH1206 — 2 C2H50H + 2CO»

+0OporkeHME
¢dhoTocuHTE3
JeKapOOKCHUTMpPOBaHNe
TJTUKOJTN3
Yuco rufipOKCU/IBHBIX TPYNI B IUK/IMYecKO0i ¢opMe I/II0K03bI PaBHO:
3
+4
5
6

Kakue u3 MNpuBe€AE€HHbIX TEDMHUHOB OTHOCATCA K ('l)pyKTOBE:

1. Anpperugoctiupt 2. Ketocriupt 3. IleHTo3a 4. I'ekcosa 5. MoHocaxapug, 6. [lucaxapupj,
1,3,5



+2,4,6
2,3,5
2,4,5

IIpu HarpeBaHUM IJIIOK03bI C aMMHAYHBIM PACTBOPOM OKCH/a cepedpa
obpa3yeTcst ApKO-CUHHUH 0CaZioK

BbIJIE/ISIETCS Ta3

BBITNIa/IaeT KPacHO-OyphIi 0Ca/j0K

+Ha CTeHKaX ITpoOUpKH 0bpa3yeTcsi cepeOpPUCThIN HaleT

Cop0OuT nosty4aroT:

B3aMMO/IeHiCTBHEM TJTFOKO3bI C aHTHIPUIOM YKCYCHOW KHUCTOThI
OKHCJIEHUEM TJTFOKO3bI

+TUPUPOBAHUEM TJIFOKO3BI

OpO’KeHHEeM TJIIOKO3bI

Bce anbporekco3nl uMeroT oAHaKoBY10 (hopmysry CeH1206. UeM 0HU OT/IMUAIOTCS 110 CTPOEHUIO
MOJIEKYJIbI:
YMCJIOM TUPOKCUIBHBIX TPYIIII
+B3alMHBIM PacIl0/IO)KeHWeM 3aMeCTUTeNlel TIPU aCCUMeTpUYeCcKUX aTroMax yrjaepoza
CTPOEHHEM YIJIePOSHOIO CKeJleTa
pacrono)KeHueM ajbJeruHON IPyNibl B LIUKIIE.

IIpu moMoIIM KaKOro peakTHBa MO)KHO OT/IMUUTH pacTBop opmanbjeruja oT pacreopa riko-
KO03bI?

aMMMAYHbIM PaCTBOPOM OKCH7ia cepebpa

+ruapokcugomM Meau (11)

pacTpopoM TUAPOKCHA HaTPUsI

BEpPHOT0 OTBEeTa HeT

JlaH I{UKJI IpeBpalleHui:

X
CO: /V(CGH1\00§)
\ X /
YKaxuTe Ha3BaHHe BelecTBa X:
+IJIFOKO3a
caxaposa
LIe/1/10J103a

yriepoj,

CKOJILKO dCCHUMETPHUYECKHUX ATOMOB yIJjiepojaid B M0OJIEKYJ/I€ IVIIOKO3bI:
2
3
4
+5

ITo oTHOLIEHHIO APYT K /IPYTY O- U B-I/II0K03a ABJISIIOTCA:
rOMOJIOTaMH

CTPYKTYPHBIMH H30MepamMH

reoMeTpuuecKUMH “U30MepaMu

+ONTUUECKMMH U30MepaMuy



Jl/isi mpeBpaleHusi I/II0K03bI B COPOMT B KaueCTBe PeakTHBA HCII0/Ib3YIOT:
BOJLY
+BOZIOPOZ,
XJIOPOBO/IOPO/I
aMMMauHbIF pacTBOpP OKcH/la cepebpa

Kakue cBoiicTBa PpyKTO3BI NOATBEPIK/aeT MOSIB/IEHHE APKO CHHEro I[BeTa B pacTBope (h)pyKTo-
3bI ¢ ruAPoKcuaAoM meau (II)?

Anbpervinoie

KeTtoHHbIe

+CnupToBble

KucnorHsie

O uyeM roBOpHT MOJIOXKUTE/IbHAsA PeaKjusa IJIIK03bl C aMMHAYHBIM PacTBOPOM HHTPAaTa ceped-
pa?

O Ha/MMUMU LUKINUeCKOU (POPMBI T/TFOKO3BI

+O NpUCYTCTBUM a/TbAEeTHUAHON TPYTIIIbI

O Ha/IMYUK HeCKOIbKUX TMIPOKCU/IBbHBIX FPYIIT

O npuCyTCTBUU KETOHHOMW TPYyTIIIbI

B pe3y/sibTaTe ruiposin3a caxapo3bl M0Iy4arT
TJIFOKO3Y;
¢pykro3y;
+T/TI0K03Y U (DPYKTO3Y;
IJIFOKO3Y U TajlakTo3y.

I'irok03a npy OKUC/IeHHU NPeBpaiiaeTcs B
STUJIOBBIW CITHPT;
+TJIFOKOHOBYIO KUCJ/IOTY;
MOJIOUHYHO KUC/IOTY;
[IeCTUATOMHBIN CTIUPT — COPOUT.

IIpupoAHBIM N0/ IMMEPOM SIBJISIETCA
TIOJINSTHUJIEH;
KarlpoH;
caxaposa;
+Kpaxmal.

Jucaxapu/oM sIB/ISeTCA:
dbpykTO3a

KJIeTyaTKa

Kpaxmai

+caxaposa

BeiecTBo, nojiBepraroieecsi TUAPOIU3Y, - 3T0
O-TJIFOKO3a
B-rnroko3a

dbpykTO3a
+caxaposa

dpykTo3a 06pa3yercs B pe3y/jbTaTe rHAPO/IH3A



Kpaxma’sia
LIeJI/IFOJIO3BL
+caxapo3bl
JKupel

Kakoe 13 nepeurcJieHHbIX BellleCTB He MPHHA/JIOXHUT K K/1acCy yrjIeBoj0B?
rmoko3a CeH1206
ManbTo3a C 12 H»O11
+metananbs C Hp O
yenmoso3a (Cs H 10 Os)n

MHoOroaToMHbI| CIIUPT COPOMUT 0Opa3yeTcs:
B pe3y/IbTaTe OKUC/IEHHUS [JIFOKO3bI
B pe3y/ibTaTe OPOKeHUsI TJTFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHUS TJIFOKO3bI
B pe3y/ibTaTe 3TepU(PUKAL[IH [JIFOKO3bI

I' nrokoHOBasi KMC/I0Ta 06pa3syercs :
IIPY pacTBOPEHHWU T/IFOKO3bI B BOZe
TIpU B3aUMO/IefiCTBUH TJIFOKO3bI C BOJOPOJOM
+TIpH B3aUMO/IeliCTBUH T/TFOKO3bI C @ MMHUAYHBIM pacTBOpoM okcujia cepebpa(l)
ripu 6pO’KeHUU TJIF0KO3bI B KUC/IOTHOM cpejie

IIpoMeXXyTOYHBIM MPOYKTOM r'H/IpP0/iM3a KpaxMasia sB/IsIeTC Ma/IbT03a, MoJIeKy/Ia KOTOPO#
COCTOUT H3:
JBYX OCTAaTKOB O - TJIFOKO3BI
JIBYX OCTaTKOB [3 — IJIFOKO3bI
OCTaTKOB O — TJIFOKO3bI U ()PYKTO3bI
OCTaTKOB & — U [} — I'/TFOKO3bI

Kakoii yriieBoopo/; Mo)keT 00pa30BbIBaTh JBe HUK/IM4YecKue ¢Gopmsl (a- u B-).
KpaxmaJi
KJIeTuaTKa
+TJII0KO03a
Caxapo3sa

B kauecTBe TeKCTH/ILHOTO CHIPHA U /IS MPOM3BOACTBA OyMaru UCIo/Ib3yeTcs:
KpaxmaJsi
IJIFOKO3a
+KJIeTyaTKa
caxaposa

K npupoaHBIM BbICOKOMOJIEKY/IAPHBIM COeJUHEeHHUSIM OTHOCUTCS:
caxaposa
+Kpaxma’n
KarpoH
TOJIUCTEPO

Peakuus «cepe0psiHOTO 3epKajia» XapaKTepHa A/
+TJIFOKO3bI
Oe/KoB
Kpaxmasa



rJIMbeprHa

Kpaxmasn He UCII0/1b3YyIOT:
JUIsI TIPOU3BO/ICTBA KOHAUTEPCKUX W3/1e/THN
+ 717151 TIPOM3BO/ICTBA KOs1bac
JUIs1 TIPOU3BO/ICTBA OyMaru
JUTsI TIPOU3BO/ICTBA STHJIOBOTO CITUPTA

IIpu mo/tHOM ru/ipo/IM3e Kpaxmasia oopa3yercs:
dbpykTo3a
pubo3a
rajiaktosa
+TJII0K03a

Ilpu npou3BoACcTBe 0e3ALIMHOI0 MOPOXA HCII0/Ib3YeTCsl MUPOKCH/INH, MPeCTaB/IAOIUNA C000¥:
HUTPAT L{eJI/IF0JIO3bI
TPUHUTPATI/IMLIepHHa
+ TPUHUTPATLIEJI/IFOJIO3b]
MOHOHUTPOLIE/I/TFOJI03Y

YKaxkure Mo/IeKy/IApHy0 (JopMy/ly TpHaleTaTa e/ UIH/I03bI:
(C12 Hi6 Og)n
(C9 Hi6 Og)n
(C10H13 Og)n
+(C15 His O12)n

Jl/1a pacnio3HaBaHMs KpaxmaJsia MCII0/1b3yI0T:
UHAUKATOpP — JIaKMYC
+pacTBOp uoja
a30THYIO KUCJIOTY
aMMUaYHbIN pacTBOpP HUTpaTa cepebpa

Jins mosryyeHUs: BUCKO3HOI'0 BOJIOKHA MCII0/1b3YHOT NPUPOAHBIN NO/TUMep:
aMUJIOTIeKTHH
aMuI03y
+Kpaxmai
Lesronosy

K npupogusim nosimmepam HE oTHocuTCA:
Kpaxmail
aMUJIONEeKTHUH
L{e/UTH0/103a
+3MOKCH/IHast CMOJ1a

K npupogHbIM 0MOmIO/IMIMEpaM OTHOCHTCSI:
pe3nHa
Ted/I0H
MasbTo3a
+Kpaxmart

IIpoMe)XyTOYHBIM MPOJYKTOM I'HAPO/iM3a KpaxMasa siB/isieTcsl MalbTo3a, MoJIeKy/Ia KOTOpoi
COCTOMT H3:



JIBYX OCTaTKOB O - TJTFOKO3bI

JIBYX OCTaTKOB [3 — [VIFOKO3bI
OCTaTKOB O — IJIFOKO3bI U ()PYKTO3bI
+0CTaTKOB O — U [3 — TJIFOKO3BI

Kakoii u3 MOHOCaXapH/I0OB CO/IEP)KATCA B KPOBH Ye/I0BeKa:
pubo3a
ne3okcupubosa
+TJII0K03a

bpykTo3a

MoJieKy/1a caxapo3bl COCTOUT H3:
JIByX OCTaTKOB I'JIFOKO3BI
OCTaTKOB TJIFOKO3bl U TaJIaKTO3bI
+0CTaTKOB IJII0KO3bI U (DPYKTO3bI
OCTaTKOB PUOO03bI U I'THOKO3BI

YeM pa3mMuarTca o- U B-¢popMbl I/1I0K03bI:
Ha/IMUMeM LMK/Ia
pa3MepoM LiMK/a
+pacIionoyKeHHeM TH/IPOKCUIBHOM rpyrimbl ipu Ct
YKC/IOM aTOMOB KMCJ/IOPOZia B LIMKJIe

KauecTBeHHO# peakijieil Ha IVIIOK03y SIBJ/ISIETCHA PeaKI[us C
+Cu(OH)2
FeCl;
Br, (BogH)
CuO

Kakoi¥i Tun Opo>kKeHHs1 YI/IeBO/I0B CyIIIeCTBYeT
Mac/ITHOKUC/I0e
MOJIOUHOKHCJIOE
CIUPTOBOE
+BCe OTBeTbI BepHbI

HaiijuTe CHHOHUM TePMHUHY «LIe/IJTF0JI03a»
caxaposa
BUCKO3a
+KJIeTyaTka
ITUPOKCUIUH

HckmounTe «TUIIHEe» TOHATHE:
pubo3a
+MeTaHo3a
TJIFOKO3a
razakTosa

JInHeliHbIe MOJIEKY/IbI Lie/TI0/103bI 00'beJUHEeHbI B BOJIOKHA 3a CYeT CBs3el
BOZIOPO/THBIX
+KOBaJIEHTHBIX MOJISIPHBIX
HMOHHBIX
KOBaJIEHTHBIX HEMOJISIPHBIX



Kakoe u3 BeljecTB siB/IsieTCsl 3/IeKTPO/IUTOM
[JIFOKO3a
caxaposa
+IJIFOKOHAT KalblUusg
TpHaLeTaT Le/IJTF0/I03b]

Caxapo3a, B OT/IHYMe OT IJIIOKO3bI, He 00/1alaeT BOCCTAaHOBUTE/IbHBIMU CBoMcTBaMu. [IpuunHa
3TOr0 B TOM, UTO

caxapo3sa — iucaxapu/

+B OTCYTCTBUM Y Caxapo3bl albJeruiHOMN IPYIIIIbI

Ha/Mure y caxapo3bl TUAPOKCUIBHOMN TPYIIITbI

VICTUHHAs MPUYMHA He yKa3aHa

Kakoii caxap He/ib3s1 ynoTpeO/IsATh B MULLy?
TPOCTHUKOBBIM
+CBHHILIOBBIM
VIHBEPTHBIN
BUHOT'Pa/IHbIN

Cpeju nepeuync/IeHHbBIX MOHOCAXapH/OB YKa)KHTe KeTOreKCo3y:
IJIF0KO3a
pubo3a
+dpykTo3a
rajakTo3a

Kakwue yriiesoabl He nogBeprarTcsa rupo/ausy:
+MOHOCaxapujbl
JIncaxapu/ibl
0T Caxapu/pl
BCe TO/IBEPraroTCs

Kakas u3 ¢opM r10Ko3bl COAEPKHUT a/IbJerdJHYI0 rpyIimy?
LMK/IMUecKasi a-popmMa
LMKnueckas: [-popma
+nuHeliHas (opma
BCE OTBETHI BEPHBI

I'nroko03y MHa4Ye HA3bLIBAKOT:
+BUHOTPa/IHbIN Ccaxap
(bpyKTOBBII caxap
VIHBEPTHBIN caxap
TPOCTHUKOBBIM caxap

Hau6o/1ee pa3BeTB/IeHHbIE T0O/ITUMEPHBIE LIeNH UMEeeT:
aMunso3a
AMWJIOTIeKTUH
+11e/110/103a
I'anakTo3a

Bormipocsl /151 codecei0BaHUs M0 TeMe«A30TCO/iepiKallie CoOeJHHEHUs»



Nk

O6mbsicHUTe Gosiee 11[e/IOUHYH0 peaKI|i0 BOAHBIX PACTBOPOB aMUHOB 110 CPaBHEHUIO C PeakLinen
aMMHaka.

UTo Takoe aMHUHOIIACTbI?

OOBsicHUTe Ha ITpUMepe arleTaMu/ia ¢y1abble KUC/IOTHBIE U OCHOBHBIE CBOWCTBA aMHU/IOB.
[TpuBeavTe MeXaHM3M peakLy To)MaHOBCKOTO paclllerjieH!s1 Ha IpuMepe MoJlyueHusl MeTU/1aMyHa.
[Touemy anudaTrueckre aMUHbBI — O0JIee CUTbHBIE OCHOBAHUS, UeM aMMHaK?

[TepeuncivTe crIocOObI MOTyUeHUS] aMUHOKUC/IOT (6e3 cxeM peakiiyii).

Kakoe coeuHeHre 00pa3yeTcst B pe3y/bTaTe B3auMOEHCTBHUS STHIOBOTO 3Hpa XJI0PYTrO/IbHOU
KUCJIOTBI C aMMUAKOM?

[Tepeuncivte NPpUUMHBI K30MEPUHA AMUHOKUCIIOT.

Uto Takoe KoMIUIeKCOHbI. [IpuBenuTe npumep.

10. Yem 00BSICHUTL OCHOBHBIE CBOMCTBA OPHUTHHA? Kak elrje Ha3bIBAaeTCst 3Ta aMUHOKHUC/IOTA?

11. Yto Takoe metamepusi? [IprBeauTe rpumep.

12. Tlepeuncaute criocoObl TIOMyUeHNs aMUZ0B (B3aUMOZeCTBUEM KaKHUX BeIeCTB MOJTYYaloTCs aMU/IbI?).
13. Ob6BsicHUTE Ha/TMUKe 111e/IOUHON peakluy BOJHBIX paCTBOPOB aMKHOB.

Yro Takoe amuauHbI? IIpruBeauTe 0601yI0 GOpPMYITy aMUAUHOB

14. MoueBHWHa IHMPOKO MCIOIB3YeTCSI B CETbCKOM XO035MCTBe KakK y00peHre, Kak TIOJKOPMKA [i/Isl TIOJH-

raCTPUUHBIX )KUBOTHBIX. OOBSICHUTE, TIOUEMY MOUYEBUHY Hejb3s1 XPaHUTh Ha OTKPLITOM Bo3ayxe. OT-
BeT MO/ TBePAXTE C MOMOLLbI0 XUMUUECKUX PeakLUil.

15. AMua cynbhaHUIOBON KHUCIOTHI (CTPENTOLU/]) SIBJISIeTCS POAOHAYATLHUKOM CY/Ib(haHUTaMUJHBIX

TIPOTUBOMHUKPOOHBIX TperiapaToB. Haruimre peakijuu royiyueHus Cy/ibhaHuIaMu/ia U3 aHUIMHa.

16. BI/IYPETOBBH peaklus HUCIIO0JIb3YeTCA B O10/IOTUUeCKON XUMUU AJId KOJIMYeCTBEHHOT'O oOIlpene/leHud

GesIKOB B OMOJIOTHUECKUX >KUAKOCTSX. OOBSICHUTE Ha3BaHWE 3TOW peaki[u. Haruimure peakiiuio
obpa3oBaHus buypera.

17. Buramun PP (Bs, HuUKOTMHamu) mpeaymnpexgaer 3aboseBaHue Te/uiarpy. HamuimmTe peakijuio

MnosyueHrusd HUKOTUHaMWlda U3 HUKOTUHOBOM KUC/IOTBI U U3 ee XJI0paHrugpuvia.

18. Uro Takoe nmurHUH? Kak ero oOHapy>XWTh C IMOMOIIBIO TTPOM3BO/IHBIX aHM/IMHA? Kakoe Mpon3BOAHOe

He00X0 MO B3SITh?

19. HanmimTe peakijuio B3aUMO/IEHCTBUS aHWMHA ¢ OpoMoM. UeM OOBSACHSIETCS JIETKOCTh TIPOTEKAHUS

3TOW peakLuu?

TecToBbIe 3a/JaHUsA A/IA TEKYIEro KOHTPO,Isi 3HAaHUH M0 TeMe «A30Tco/iep)Kalue
coeJUHEeHUA»

JlaHa Hemnoyka npeppaieHui

CH3-CH>-COOH - X - CH3—CH3—(|3H-COOH.
NH:
Ykaxure hopMy Ty IPOMeKYTOUHOro X
CH:Cl-CH>—-COOH
+CH3—-CHCI-COOH
CH3;-CH-COOH

|
OH
CH,=CH-COOH

AMMHOKHUC/IOTHI NPOSIB/IAIOT CBOMCTBA:
TOJIbKO KUC/IOTHBIE,



TOIbKO OCHOBHBIE,
+am@oTepHEIe.

Kakmue peareHTbI IOTPeOYIOTCSA AJISA MOTyYeHUs (-aMUHOMPOIMHOHOBOM KHC/IOTHI U3 NMPONUOHO-
BOM?

XJIOp U METHUJIaMUH,

XJIOPOBOJOPOJ, U aMMUAK,

+XJIOp U aMMUaK,

TUJIPOKCH/T HAaTPHs U X/IOpUJT aMMOHHUS.

OCHOBHBIe CBOIICTBAa aMHHOKHC/IOT 00YC/IOB/IEHBI IPUCYTCTBHEM B MOJIEKYJIe:
yTJIeBOJJOPOHOTO PaAKara,
+aMHWHOT'PYIIIbI,
KapOOKCH/TbHOW TPYTIIBI.

B cuIbHOIIEI0YHOM Cpefie aMHHOKHC/IOTA MPe/CTaB/IsAeT Co00ii:
+aHUOH,
KaTHOH,
OUITOSIPHBIN WOH,
HEWUTPa/IbHYI0 MOJIEKYTY.

AMMHOKHC/IOTBI, KOTOPbIe HEe MOT'YT CHUHTe3UPOBaThCA B OpraHv3Me 4ye/0BeKa, a MOCTYNaKT C
MUIei, Ha3bIBaIOTCA:

0-aMMHOKHC/IOTaMH,

MULEBbIMU,

+He3aMeHUMBIMU,

reTepoLMK/INYeCKUMU.

CKO/IBKO M30MepHbIX AUMNENTHA0B MOXXHO MOJIYYHTh U3 IBYX aMUHOKHUC/IOT — IJIMI[AHA U ajia-
MHHA?

+/ABa,

TpH,

YyeThIpe,

MIATh.

IMogcnacTuTe/lb acnapTam MpejACTaB/IsieT co00i MeTHU/I0BbIH 3¢up aunentuja u B 200 pa3 cia-
e caxapa. OH umeet opmy.ty:
HOOC-CH;-CH-CO-NH-CH-COOCH;3
| |
NH: CH>-C¢Hs

OcTaToK Kakoil aMHUHOKHC/IOThI, HAPsA/ly C acCllaparuHOBOM KHC/I0TOM, BXOAUT B COCTaB acmap-
Tama?

JIeWLIVH,

+deHnnanaHuH,

BaJIVH,

TJIULVH.

Kakue 13 BelljecTB HMEHT MO/IMMEPHYI0 IPUPOAY?
aMUHOKUCJIOTEI,
+0enky,
JKUPBI,
BOCKU.



Be/iku, BHINO/IHAIOIIME KaTA/IMTHYECKYI0 (PYHKI[UIO, HA3bIBAKOTCS:
rOpPMOHAaMH,
+(epmeHTaMHy,
BUTaMUHAMH,
MPOTEeNHAMH.

AMMHOKHUC/IOTBI, HE00X0AMMBIe /Il MOCTPOEHHUsI 0e/IKOB, MOMafAAl0T B OPraHU3M UejIoBeKa:
+C Taien,
C BO3/IyXOM,
C BO/IOH,
OT MaTepPUHCKOT'0 OpraHu3Ma.

CnmpasieBHiHOe COCTOSTHYE TO/TUTIENITH/{HOM Liely sIB/ISAeTCs CTPYKTYPOH OesiKa:
TIePBUYHOM,
+BTOPHUYHOM,
TPETUUHOM,
YeTBepTUYHOM.

JleHaTypanue Ha3bIBaeTCs:
CBsi3bIBaHUe OelKaMKu MOJIEKYJT BOJIBI,
+YacTUYHOe W TTOJTHOE pa3pylieHre MPOCTPAHCTBEHHOW CTPYKTYPbI Oe/TKOB MPY COXPAHEHWH TIep-
BUYHOW CTPYKTYPHI,
paciierieHe TOUMENTHAHON Lienu 1oj, AelcTBreM (epMeHTOB,
riotepst 6eJTKOBOM MOJIEKYJ/IOH 3/IEKTPUUYECKOTO 3apsijia TPY Orpe/ie/IeHHOW KUC/IOTHOCTH CPeJibl.

I'uapo/in3 0e/IKOB HCIO/Ib3YIOT:
+71J151 TIOTyYeHUs] aMUHOKHCJIOT,
U151 TIOJTyUeHUs CTyTHEH,
JUIs CHYDKEHHSI paCTBOPUMOCTH Oe/KOB B BO/Ie,
JUIs KaueCTBEHHOTO 0OHapy KeHHsI OesTKOB.

IIpu ropeHuy 6e/IKOB OILIYIIIAeTCA 3amax:
TYXJIbIX SIULI,
+K)KeHoro pora,
aMMMaka.
rOpesion pe3uHsbI.

Jl/ist npoBeieHusI KCAaHTONPOTEHHOBOM PeaKUH MOTPeGyeTCss pearexT:
H>S04
Cu(OH)»
+HNO3
FeClI3

benkaMu Ha3LIBAlOTCA:

TIPUPOJHbBIE MOJIMMEDbI, MOJIEKYJIbI KOTOPBIX ITOCTPOEHBI U3 OCTAaTKOB MOHOCAaXapHu/0B;

+TIPUPO/IHBIE MIOJIMMEPbI, MOJIEKYJIbl KOTOPBIX MOCTPOEHbI U3 OCTaTKOB (-aMUHOKUCJIOT;

TIPUPO/IHBIE Bell[eCTBa. MPeCTaB/Istol[He CO00M CI0XKHBIe Y(UPHI TJIUIepHHA U BBICIIINX KapOOHOBBIX
KUCJIOT;

TIPUPO/IHBIE TTOTMMEPhI, MOJIEKY/Ibl KOTOPBIX MPe/CTaB/IsOT 060 Mocie[0BaTe/IbHOCTh HYK/IeOTH-
A0B;



Kakue u3 pyHKIHii CBOMCTBEHHBI Oe/TKaM?
KaTajuThuuecKas,
TPaHCIOPTHas,
3all[UTHas,
+BCe CBOMCTBEHHBI.

MaccoBas 0/l KaKOro 3/ieMeHTa B 0e/JIKax Hau0o/bIias?
+yrnepoga,
BOJIOpPO/Ia,
KUC/IOPO/ia,
asora.

B nosmmMepHoi#i enu 0e/IKOB COCe/JHHE 0CTaTKH aMUHOKHC/IOT CBSI3aHBI JIPYT C APYroM CBA3bIO:
BO/JJOPOJHOM,
aMU/THOM,
+TeNTHUIHOM,
AUCYTbOUTHOM.

BuTKH cimpa/ii BTOPUYHOM CTPYKTYPbI 0e/1Ka CKpenvieHbI IJIaBHBIM 00pa3oM 3a cueT CBsi3eil:
HMOHOBBIX,
KOBaJ/IeHTHBIX,
+BOJOPOJHBIX,
AUCYTbOUTHOM.

K peHarypanuu 0e/ika MO>KeT IPUBECTH:
nobaByieHre CUbHBIX 3/IEKTPOJIUTOB,
HarpeBaHue,

(h13BO3MENCTBYE,
+BCe OTBETHI BEPHbI

Be/iKu ABAAIOTCA OAHUM U3 BA)KHEHIIIMX KOMIIOHEHTOB MHUIIM. B 0CHOBe YCKOpeHHs 0e/lka B Ke-
JIYAOUHO-KHIIIEYHOM TPAKTe JIKUT PeaKI[us:

OKHCJIeHMS],

+TUIPO/IN3a,

TepuduKaLys,

JeryupaTalyu.

M3roroB/ieHne Ge3e 0CHOBAHO Ha CIIOCOOHOCTH 0€/IKOB K:
TU/PONH3Y,
TU/paTaLyy,
+TIeHo00pa30BaHMUIo,
JleHaTypaL{iH.

Jlns npoBeieHNs1 OMyPeTOBON pPeaKIuu MOTPe0yeTcs peareHT:
HNOs3
(CH3COOQ).Pb,
H>SO4
+CuSO0s.

YKakuTe Ha3BaHHe 0e/TKa, BHINO/THAIIIEro (h)epMEHTAaTUBHYIO (DYHKIHIO:
+ypea3a,
reMOIJI00uH,



vHTepGepoH,
KepoTUH

Ilpu o6pa3oBaHUM MEPBUYHOI CTPYKTYPhI 0e/1Ka BaXKHEHIIIUM BU/IOM CBSI3H SIBJISETCH:
+renTuaHas,
aucynbhuHas,
BOJIOpO/JHas,
VIOHHasl.

Ilpu geHaTypanuu 0esika He pa3pyinaercd CTPyKTypa:
+11epBUUHas,
TpeTuuHag,
4yeTBepPTUYHAS],
BCe pa3pylIaloTCs.

Kakoii ru/ipo/in3 0e/IKoB MPOTEKAeT C 00/IbIIei CKOPOCThI0?
+(hepMeHTaTHBHBIM,
KUC/IOTHBIN
11e/I0YHOU
HeWUTpabHbINA

Jl1s1 KaueCTBEHHOr0 00Hapy)KeHus 0e/IKa B MPUPOJAHOM 00beKTe MO)XXHO HCII0/Ib30BaTh pPeak-
[HIO:

«cepebpsiHOTO 3epKaa»,

Baruepa.

+0uypeToBYyIO,

nMr00YI0 U3 Mepeurc/ieHHbIX

Hasmumne cepbl B 6e/IKax 00Hapy)KMBaeTCsi C MOMOILBIO peareHTa:
HNOs3
Cu(OH),
FeCl3
+(CH3COO),Pb

YTo Ha3bIBAeTCA H303/IEKTPUUECKON TOUKOH 0e/TKOB?

3HayeHHe MoTeHLMasa, P KOTOPOM TIPOMCXOUT aHOJHOe OKUC/IeHre benka;

BeJIMUMHA IeKTPUUECKOT0 3apsiia 6e/IKOBOI MOJIEKYJIbI B PaCTBOPE C 3a/laHHBIM 3HaueHueM pH;
+3HaueHue pH pacTBopa, Mpy KOTOPOM MoJieKyJ/ia Oesika He UMeeT 3/IeKTPUUeCcKOoro 3apsijia;
3HaueHre pH pacTBopa, py KOTOPOM TPOUCXOUT JeHaTypalus Oenka.

MoueBHHY M0/Iy4al0T B3aMO/ieCTBHEM:
+aMMMaKa 1 yIjIeKUc/Ioro rasa,
amMMMaKa, yryleKMcIoro rasa v Bozibl,
aMMuaKa U YKCYCHOU KUCJIOTBI,
BOCCTaHOBJ/IEHHEM HUTPOMeTaHa.

AMUJBI pearupyroT € a30THCTON KHCI0TOM KakK
TiepBUYHbIE aMUHBI,
BTOPUYHbIE aMUHBI,
TpPeTHUUHbIe aMUHBI,
+4yeTBePTUYHbIM aMMOHWEBbIN NOH



MoueBHuHa, pearupysi ¢ a30THOM KHCJ/IOTOM, 00pa3yer:
+CO0JIb,
a3oT, BOJY U YIJIEKUC/IbIN Ta3,
OCHOBaHHUe,
ouyper.

C Kako# rpynmnoii MoueBHHBI Oy/ieT pearupoBaTh (hopMaIb/Jeru/:
¢ KapOoHUIOM,
C aMUHOTPYTITIOHN,
OyzeT passaraTb MOUEBHUHY,
+He OyzieT pearupoBarh.

Yro Takoe OuypeTroBasi peakusa?
+peaki[ysl CIJIaBJI€HUS] MOUEBHHBI;
peakiust 00pa30BaHuUsT KOMITJIEKCHOM MeZHOM COJIU C OMypeToM;
peakiyst aMUHOKHC/IOT C OKCUJIOM Me[Iy;
peakifysi o6pa3oBaHHs OUTIO/ISIPHOTO MOHA AaMUHOKHCIIOT.

Cpeju nepeunc/IeHHbIX COeJHHEHUH BbIOepUTe H30Mep AUITH/IaMHHA:
2-aMHHOIIpOIIaH;
+2-aMUHO-2-MeTH/ITIPOIIaH;
LVMeTUJISTU/IaMUH;
2-MeTU/IaHUJIVH.

Kakoii aMHH 1ojiy4aeTcsi NpH MOJTHOM BOCCTaHOBJ/IEHUH 2-HUTPOOyTaHa:
OyTH/IaMUH;
8mop-0yTH/IaMUH;
JV3TU/IaMUH;
+1300yTH/IaMUH?

N3 kakoro BeecTrBd B /iB€ CTd/JUH MOXKHO ITO/TYYUTb dHUW/IHH:
CsHs0H;
C6H5CH3;
+CsHs;
CsHsN(CHs),

Tema «I'eTeponuk/InuecKue coeuHeHM»
KoHTpo/ipyeMbie KOMITeTeHLIMM (WM UX UacCTH):
- criocobeH 000CHOBATh U peann30BaTh B MPOGeCCHOHAMBHOMN eI TeTbHOCTH COBPEMEHHbIe TeX-
HOJIOTMM C MCIT0/Ib30BaHWEM TPUOOPHO-UHCTPYMEHTAIbHON 0a3bl U MCIO/B30BaTh OCHOBHbBIE
ecTeCTBeHHbIe, OH0/IOTHUecKre U TIPOQeCCHOHAbHBIE TIOHATUS U MEeTO/IbI TIPH pellieHuu 00i11ie-
npogeccroHanbHbIX 3a7a4 (OITK-4).

TecToBbIe 3aiaHUA /I TEKYLIero KOHTPOJIsi 3HaHU# o TeMe «[ eTeponuK/anyecKue
coefMHEeHUS»

2—M30NPONU/I—5—MeTH/IIUK/IOTeKCaHOJI II0 CTPOEHHIO YI/IEBOJOPO/JHOr0 CKe/IeTa SBJ/ISAeTCS CO-
eIMHeHUEeM:

+KapOOoILMK/THYeCKUM;

reTepoLMK/INYEeCKIM;

Herpe/ieNIbHbIM;



dPOMAaTHU4YeCKHUM,;

TpeTHuHBIM 0/JHOBA/ICHTHBIM YIJ/IEBOJOPO/JHBIM PafAUKa/IOM ABJIAETCA:
HEeOIr'eKCuri,
OeH3U/TH]IEH;
aJlJInI,
+TpeT.-TIeHTHI;

BuiuHa/ibHBIM ABYXBa/IeHTHBIM YIJ/IeBOJOPOJHBIM PaJUKA/IOM ABJISAETCH:
benu;
M—TOJIUT;
+o—(eHueH;
ni—(heHunsIeH.

ITo 3aMecTUTE/IbHOI HOMEHKJ/IAType coefuHeHUe (PeHU/IITU/IKeTOH Ha3bIBaeTCsl:
METUJIOBBIH 3(hUp OeH30HHON KUC/IOTHI;
(heHWI3TUIKETOH;
+1 — eHunmponaHoH-1;
MeTH/I0eH304aT;

ITo 3aMecTHUTe/TbHOM HOMEHK/IaType coeJjiHeHue Cy/1b¢aHu/I0Bas KMC/I0TAa Ha3bIBAeTCs:
n — aMuHO(deHuICy1b(OHOBAs KUCJIOTa;
cy/ib(aHWI0Bast KUCJIOTa;
4 — aMUHOLIMKJ/IOTeKCaHCY/Ib()OHOBast KUC/I0Ta;
+n — aMUHOOeH30/1CyTb(hOHOBAsT KUC/IOTa;

ITo ¢pyHKIMOHA/IBHBIM IPyNIIaM aHecTe3WH (3TH/I0BbIN 3)UpP N-aMUHOOEH30HMHOM KHC/I0THI) AB-
JISIeTCS:

aMu/| ¥ TIPOCTOM 3¢up;

+CJI0KHBIN 3(UP U aMUH;

KEeTOH U TPOCTOoi 3¢up;

KapOOHOBast KUC/I0Ta, MPOCTOM 3QUP U aMUH;

ITo pyHKIMOHANBHBIM rpynnaM ¢eHuicauuuiIat ((GeHUI0BbIi 3(pup 0-rupoKCcHOeH30HHON
KHCJI0ThI) SIB/ISIETCA:

KapOOHOBast KMCJIOTa;

KeTOH, TpocToi 3¢up, dheHoT;

KeTOH;

+ceHon, c/10XKHBIN 3PUp.

CTpyKTypa 2-MeTH/I-3-0KCOTIEHTaHUOBOI KHC/IOTHI CO/IEP)KUT 001iee YuC/I0 GyHKIIMOHATBHBIX
rpymm:

1;

2;

+3;

4;



Tabmuia 4 — Kputepun orjeHKM chOPMHUPOBAHHOCTH KOMITeTeHLUN

Koa u HaMmeHOBaHMe
WHJUKAaTOpa AOCTH>KeHUs
KOMIIeTeHIUM (YacTu
KOMIETEeHL1N)

Kputepuu orjeHMBaHus C)OPMHUPOBAHHOCTU KOMMETEHIMH (UaCTH KOMITeTeHLIUN)

Ha 6a30BOM YpPOBHE

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKe «y/IOB/IETBOPUTE/TLHO»
50-64% oT MakCUMaJILHOIO Dasia

COOTBETCTBYET OLIEHKE «XOPOLLIO»
65-85% 0T MakCUMa/IbHOIO Dasia

COOTBETCTBYET OL|eHKE «OT/IHU-
HO»

86-100% oT MakKCUMAa/JILHOTO 0asl-
na

3HaTh:

NJI-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, OM0J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHS U Me-
TOZBI TIPU PereHun 00-
1ienpodeccuoHaNbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITOJ/Tb30-
BaHWEeM NMPUOOPHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZieHT yCBOM/I OCHOBHOE CO/iepyKaHue MOIYJIsI
HeOpraHW4eCcKOW XUMUW, HO UMeeT Mpo0esibl B
YCBOEHHH MaTepHasa, He TPersTCTBYIOIHe
JlanbHeHIeMy 00yJeHHUr0:

-B JIOTUYE€CKOM PaCCY>KJeHUU HeT CyII|eCTBeHHBIX|
OLIMOO0K, HO JIOMYyIIieHa CyIIleCTBeHHas! OITHOKa B
MaTeMaTHYeCKUX pacueTax Mpy pelieHnn

3ajiau;

-nabopaTopHast paboTa BbINO/IHEHA TTPaBUIBHO HE
MeHee YeM HaroJIOBUHY WM AOMNyIieHa
CyIIecTBeHHasi OIIMOKa B X0/l KCIIepUMEeHTa, B
00BsICHeHUH, B 0opMIeHUH PaboThl, B
Co0JTFO/IeHNU TIPAaBUJT TEXHUKH 0€30T1acHOCTH TIpH|
pabore c BelrjecTBaMu 1 0060py/10BaHKEM,
KOTOpasi UCTIPaBJISIETCS TI0 TpeOOBAHUIO YUUTeJIs;
- MaTepHaJsl U3j1araeT HeCUCTeMAaTH3UPOBaHHO,
(bparmMeHTapHO, He BCer/ia MOC/e/I0BaTeNbHO;
-TI0OKa3bIBaeT HeJOCTaTOUHYI C(HOpMHUPOBaHH
OT/Ie/IbHBIX 3HAHWH W YMeHWH; BBIBOJBI U 000011]
apryMeHTUpPYeT c1abo, A0MyCcKaeT B HUX OIIUOKH
- IOMYCTU OLIMOKY ¥ HETOYHOCTH B HCITOJ/Ib30B
Hay4YHOW TePMHUHOJIOTUH, OMpeje/ieHusl TTOHATHUY
He/[0CTaTOYHO YETKHE;

- He WCTI0/Ib30Basl B KaUeCTBe JJ0Ka3aTe/bCTBa

BBIBO/IbI M 0000111eHs U3 Hab/MoieHuH, (haKToB,

CTyJieHT TOKa3blBaeT 3HaHUsI BCEro
H3y4eHHOT0 MPOrpaMMHOTO MaTepH-
ana. /laéT MoOHBIA M TNpaBUIbHBIN
OTBET Ha OCHOBE M3yUeHHbIX TeOpUl;
He3HauuTe/bHbIe OMMOKU U He/I0ué-
Thl TIPU BOCTIPOU3BE/IEHUM H3yueH-
HOrO0 Marepuana, orpejieseHusl To-
HTUM [lanm HeroJiHble, Hebosbive
HETOUHOCTA TIPU  UCII0JIb30BAHUU
Hay4yHbIX TEPMHUHOB WM B BBIBOJ|aX
U 00001IeHusIX W3 HabOMOAeHuH u
OTIBITOB; MaTepya u3jaraer B OTpe-
Jle/IeHHOM JIOTUUeCKOW Moc/ejoBa-
TeJIbHOCTH, TIPU 3TOM ZIOTTyCKaeT OfI-
HY HerpyOyto ommbOKy uim He bosiee
JIByX HEeJJOUETOB U MOXKET WX UCTIpa-
BUTh CaMOCTOSITe/IbHO TIpH TpeboBa-
HUW WA TIpU HeDOJIBIION TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOWJI
yueOHbIM MaTepHasl, TOATBEP>KIAeT
OTBeT KOHKDETHBIMU TIpUMepaMu;
MPaBU/IHLHO OTBeYaeT Ha JOTIOJHH-
TeJIbHbIe BOTIPOCHI TIperio/iaBaTelis.

B norvueckoM paccyieHuu U pe-

IeHMHW HET CYIIeCTBEHHBIX OI.LII/I6OK,

CTyzeHT TIoKa3bIBaeT ry1ybokoe u
MOJIHOe 3HaHWe U TOHWMaHHe
BCero 006bEMa MpOrpaMMHOI0 Ma-
Tepyana; T[I0JIHOe TIOHUMaHHe
CYLI[HOCTH paccMaTpUBaeMbIX
TIOHATUM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopul, B3aUMOCBSI3el;
naboparopHasti paboTa BBITIOJIHE-
Ha TIO/THOCTBIO W TIPaBWIBHO,
C/leflaHbl TIpaBWIbHBIE HaOmOze-
HUS Y BBIBOJBI;

9KCTIEDUMEHT  OCYIIeCTBIeH TI0
MaHy C y4eTOM TeXHUKU 06e3-
OMACHOCTH W TIpaBWJI PabOTBI C
BeIlleCTBaMH U 000py/J0BaHUEM;




OIIBITOB WUJIK OOITyCTHJ/I OLIMOKU IMpU UX U3J/I0KEeHK

HO 3ajlaya pellleHa HeparjMoHabHbIM
criocoboM WM JIOMyleHO He 6oiieg)
JIByX HECYIl[eCTBEeHHBIX OIIHOOK.

Ymerh:

NJI-2 YwmeeT UCnosib30-
BaTh OCHOBHbBIE ecTe-
CTBEHHEIe, OroIornye-
CKHe ¥ MpogecCHoHaslb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1au

OTBeuaeT HemoJ/IHO Ha BOMPOCHI NIperio/iaBaTeist
(ymyckast 1 OCHOBHOE), UJI1 BOCIIDOU3BOJUT
cofiep)KaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
NOHUMaeT OT/ie/IbHbIe I0/I0)KeHUS], UMeloLIie
Ba)XKHOE 3HaueHHe B 3TOM TeKCTe.

OO6Hapy)kKMBaeT He/I0CTaTOUHOEe TTOHUMaHUe
OT/leJ/IbHBIX I10JI0’KeHUM IIPYU BOCIIPOW3Be|eHUU
TeKCTa yueOHHMKa (3aruceii, MepBOUCTOYHHUKOB) ]
OTBeYaeT HelOJIHO Ha BOMNPOCHI IperojaBaresis
TyCKasi OJHy-/[Be TPyOble OINOKK BBICTABIISIETCS
JleHTy, KOTOPBbI He COBCEM TBepZio B/ajleeT MaTe
JIOM, TIpA OTBeTax [OIyCKaeT MajloCylecTBey
MOTPELIHOCTH, WCKa)KeHUs1 JIOTMUecKoW I0C/e]
TebHOCTH,

HETOYHYH0 apr'yMeHTal[U0 TeOpeTUUeCcKuX
T10JIO’KeHWH, UCTIBIThIBAeT 3aTPyJHEHUS [IPU
pelleHry JO0CTaTOYHO CI0XKHBIX 3aZiau.
VcnbiThiBaeT 3aTpyHeHHsI B NPHMEHEHUU 3H4
HeoOXOZMMBIX [IJIsl PeIIeHUs 3a[au pa3IuyHbIX TH
npu 0OBbsSICHEHUM KOHKPETHBIX $IBJIEHWH Ha OC
TeOpUU U

3aKOHOB, WM B TIOJTBEP>KJE€HUN KOHKPETHBIX 1P|
poB

MPaKTUYeCKOro NpUMeHeHH sl TeOpUi

CTyZeHT yMeeT CaMOCTOSTE/IbHO
BBIJIE/ISITh  TJIaBHbIE TIOJIOXKEHHS B
W3yueHHOM Marepuajie; Ha OCHOBa-
HUM (HaKTOB U MPUMepoB 0000111aTh,
JefaTb  BbIBO/IbI,  yCTaHAB/IMBaTh
BHYTpPUIIPeAIMETHbIe CBs3U. I[lpume-
HSITh TOJIyYeHHbIE 3HAHUS Ha TIpaK-
THKe B BHUZOW3MEHEHHOW CHUTYyalWH,
cob/rolaTh ~ OCHOBHBIE  TIpaBUJIA
KYJIbTYPbl YCTHOM pe€uYd U COIpO-
BOXK/JAKOLIeHd MUCbMEHHOMW, WCIO/b-
30BaTh Hay4YHble TEPMHHBI; Jlabopa-
TOpHast paboTa BBINOJHEHa TIpa-
BU/IBHO,  C/leJlaHbl  TIPABUJIbHBIE
HaO/MIO/IeHUsT U BBIBOJBI, HO TIpU
3TOM JKCIIEDUMEHT TIPOBEJIEH He
TMOJTHOCTBIO WM JIOTYIIeHbI HeCyIie-
CTBEeHHbIe OIIMOKY B paboTe C Bellle-
CTBaMH 1 000py/I0BaHHEM.

CTyJileHT yMeeT COCTaBUTb MOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe M3YUYeHHOr0 Marepuana;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITE/IbHO ~ TOATBepPKAaTh
OTBeT KOHKPETHbIMU MpPUMepaMH,
(hakTamMH; CaMOCTOSITe/TbHO U ap-
TYMEHTUPOBAHO Je/aTb aHasu3,
000011[eHusI, BBIBOJBI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TMPUOOpeTeHHbIX 3Ha-
HWM) U BHYTpPUIIPEJIMETHbIE CBfI-
34, TBOPYECKU MPUMEHAThb I10J1y-
YyeHHble 3HaHUsI B HE3HAKOMOMU
CUTYaLUH. [TocnenoBarensHO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/1arath yueOHBIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/Ie/loBaTeNbHOCTA C
WCTO/b30BaHKEM TIPDUHSATOU Tep-
MHHOJIOTHY; /leflaTh COOCTBEHHbIE
BBIBO/IbI; (hOpPMY/TUPOBaTh TOYHOE
orpejie/leHMe W UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOpUIi; TIPU OTBeTe He MOBTOPSThH
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb MaTepuaj JMTepaTypHbIM
S13bIKOM; TIpaBWJIBHO M 06cCTOSI-




TeJbHO OTBeuaTh Ha [IOTIOJHU-
TeJIbHbIe BOMpOCH! yuuTtess. Ca-
MOCTOSITe/IbHO U paljOHa/lbHO
WCTO/b30BaTh HarJsigHble T0COo-
Ousi, CrIpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [OTOIHUTE/bHYIO JIU-
TepaTypy, TePBOMCTOUHUKU;
MIPUMEHSITh  CUCTEMY  YCJIOBHBIX
0003HAuUEHWH TIPU BEIEHUU 3allu-
celi, COMPOBOXKAIOIIUX OTBET;
WCMOb30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 Hab/rofieHUN U
OTIbITOB;

Bnagets:

H]/1-3 BnageeT HaBbIKaMU
000CHOBaHUS U pean3a-
LMY B npodeccroHab-
HOU [J1eATeIbHOCTH CO-
BpeMeHHbIX TeXHOIOT Ui
C UCTIO0/Ib30BaHUEM T1pU-
6opHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyneHT BiajeeT HeOOXOAMMBIMM HaBBbIKAMH
paboTel c TIpubOpaMu, uepTe)kaMH, CXeMaMH U
rpadMKamMH, COMyTCTBYIOLUMH OTBETY; 3aITUCH,
COTMPOBOXK/AOIIE OTBET, COOTBETCTBYIOT Tpe-
OGoBaHUSM.

CryzeHT He 00/ajjaeT [JOCTaTOUHBIM|
HaBBIKOM PabOThI CO CITPABOYHOM JTH-
TepaTypol, yueOHUKOM, MepBOMCTOY
HUKaMU (TIpaBUIbBHO OpPUEHTUPYeTCs,
HO paboTaeT Me/i/IeHHO).

BnaseeT HaBbIKaMU peLleHUs] XUMU-A
YyecKux 3aflad Mo 3aJ,aHHOMY aJro-
pUTMY

CTymeHT BjafieeT  Ky/abTypou
MBIIJIEHNS];  CITOCOOHOCTBIO K
0000111eHNI0, aHaM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTAaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)KEHHUs, B
JIOTUUECKOM PpacCyX/leHuu U pe-
IIIeHWH HeT OIMMOOK, 3ajjaua pe-
IIeHa palMOHa/IBHBIM CIOCOO0M;
TIPOsIB/IEHbI HAaBBbIKM OpraHU3aliu-
OHHO-TPY/IOBbIX yMeHMM (Toj-
JIEP)KUBAIOTCS YMCTOTa pabouero
MecTa U TIOpSIZIOK Ha CToJjie, KO-
HOMHO HCIIOJIb3YIOTCSI PEaKTUBbI).




3 OINPEJE/IEHUE PE3YJ/IbTATA IIPOMEXYTOUYHOM ATTECTAILIUA
dopma MpoMeKyTOUYHOM aTTecTal[uu M0 AUCLIUILIMHE: 3aueT/3K3aMeH

OIEHOYHBIE MATEPUAJIBI 1 CPEJCTBA /11 IIPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHIIUM

KO}I H HAMUMEHOBAaHHEe KOMIIeTeHIIUHN

OIIK -1 — Cnioco6eH 060CHOBaTh 1 peanu30BaTh B MPoheCcCHOHaTLHOU AeATeTbHOCTH COBpe-
MeHHbIe TeXHOJIOTHH C UCTI0/Ib30BaHNeM MPUOOPHO-UHCTPYMEeHTaIbHOM 6a3bl ¥ UCII0/Ib30BaTh
OCHOBHBIE €CTeCTBEHHbIe, OH0/IOrHUecKre U TTpodecCrOHaIbHbIe TIOHSATUS U METO/TbI TIPU Pellle-
HUM 00111ernpodeccoHaNbHBIX 3a/1ay.

3aaHus 3aKpbITOr0 THIA:
YcraHoBuUTe COOTBETCTBHE MeXX/]y XUMUYECKHUM 3/IeMEeHTOM M KOJIM4eCTBOM MPOTOHOB B

siipe aToMa.

1. xyop 1.8
2. yriepop 2.17
3. ¢drtop 3.6
4. KUCIOpOZ 4.9

5.12

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

YcTaHoBUTe COOTBeTCTBHE MeXAY (hOpMYJI0H yI/IeB0O/J0PO/a U ero Ha3BaHHeM.

1. C2Hg 1. aijetusieH

2. C3Hs 2. riponeH

3. C3Hs 3. aTUIIeH

4. CoH» 4. ipornaH
5. OyTaH

IIpaBuibHBIN oTBeT: 1-3, 2-4, 3-2, 4-1
YcTaHOBHTE COOTBETCTBHE MEX/y K/IACCOM HEOPraHMYeCKUX COeAMHEHUH U mpuMe-
POM HeOpraHMYeCcKoro BelecTBa:

Oxkcup H>SO4
1

Conb NaCl
2

Kuciora NaxO
3

OcHoBaHue CaS04-2H,0
4

Ca (OH)2

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




Baﬂaﬂl/[ﬂ OTKPbITOro THUIIA:

Bbi0epuTe oAMH BapHaHT NPaBH/ILHOIO OTBETA:
Y 3/1eMeHTOB OHOM NOATPYIIIbL:

1. oAMHAKOBOE YKCJIO 37IEKTPOHHBIX CJIOEB

2. O[JHAKOBOE YM(JIO 3JIEKTPOHOB BO BHELLIHEM CJIOe
3. oivHAKOBOe 00I1ee YKNCIIO 37TeKTPOHOB

4. 0JMHAaKOBOE KOJIMUeCTBO HEUTPOHOB
IIpaBUWIbHBINA OTBET: 2

YkaxuTe HeBepHOe yTBep)K/ieHHe:

1. y MeTasJIoB BO BHEIIIHEM CJI0e MaJi0 37IeKTPOHOB

2. MeTaJl/ibl UMEIOT HU3KUe 3HaueHus 3/IeKTPOOTpULIaTe TbHOCTH

3. MeTasTbl B CBOOOJHOM COCTOSIHUM MOTYT SIBJIITHCSI OKUC/TUTE/ISIMHU

4. aTOMbI METaJIJIOB B COeTUHEHUSIX MPOSIB/ISIIOT TOJILKO TTOJIOKUTETbHbIe CTeleHU OKHC/IeHHs
IIpaBWIbHBINA OTBET: 3

Bbi0epuTe oAH BapHMaHT NPaBU/IBLHOTO OTBeETA:
HemeTtaiimueckye CBOMCTBA 3/IeMeHTOB YBe/IMUMBAIOTCS B PAAY:
1. pocdop — cepa — xs10p

2. 6pOM — yr/Iepo/i — MBIIIBSIK

3. KACI0pOJ, — a30T — yIJIepOJ,

4. KpeMHU# — xy10p — Pocdop

[TpaBU/bHBIN OTBET:4.

XHUMHYECKHUI 3/1eMeHT — 3TO COBOKYIHOCTb...
1.mMonekys, 06pa30BaHHBIX aTOMaMH pa3HbIX BU/IOB
2. aTOMOB C OJMHAKOBOW MacCOu

3. aTOMOB C OZJMHAKOBBIM YMCJIOM HEUTPOHOB B siZipe
4. aTOMOB C OZJMHAKOBbIM UKC/IOM TIPOTOHOB B si/ipe
[IpaBUIbHBIM OTBeET:4.

Ba)kHeiine Teopuu, COCTaB/IAIOIINE 0CHOBY XUMHUH, - 3TO:
1. aTOMHO-MOJIEKY/ISIpHasi TeOpUsi CTPOEHUSI aTOMOB Y MOJIeKYJI, 3aKOH COXPaHEeHUsI MacCChl

Y SHEpPruu, NMepuoJuuecKuii 3aKoH
2. OKUC/IUTeTbHO- BOCCTAHOBUTE/IbHAS TEOPUS, TeOpHs U/learbHbIX ra30B, TEOPUSI CTPOEHUSs

KOMIIJIEKCHBIX COEAHHEHI/IFI

3. Teopusl KUCIOT U ocHoBaHUW bpeHcTesa Jloypu, Teopusi BaneHTHbIX cBsizel ['aifTiiepa u
JIoHO0Ha
4. TeOpUsl XUMUUECKUX CBsI3el, TeOpUs FeTepOreHHbIX NIPOL|eCCOB, 3IeKTPOHHAs TeOpHUs

[TpaBuibHbBIM OTBeT: 1.

CKOpOCTh XUMHYECKOH peaKIjuy - 3TO:

1. u3MeHeHre KOHLIEHTpaLMM OJIHOTO W3 pearupyroluxX BelecTB 3a eAUHULy BpeMeHH, MpHu
HeU3MeHHOM 00bemMe CUCTeMBI

2. BpeMsi IPOTeKaHUs peakL{u1



3. yBe/lMueHHe KOHLIeHTpaLMK 3a eIMHULY BpeMeHH!
4. yBenueHre 00beMa CUCTEMBI 3a €IMHUIYY BPEMEHU

[TpaBunbHBIM OTBeT: 1.

I'pynna XMMHYeCKHX 3/IeMeHTOB, He00X0/JUMBIX /I/isi HOPMa/IbHOT0 POCTAa U Pa3BUTHA pac-
TeHHH, Cofiep)KaHHe KOTOPhIX HEBEJIMKO U COCTAB/ISAET THICAYHbIE M CTOTHICAYHBIE 0JIH
MPOLIeHTa, Ha3bIBAKOTCS:

1. makpoasieMeHThI (N, P, K)

2. mukposnemenTsl (B, Mn, Mo, Cu, Zn, Co)

3. YrIeBO/bl, XKUPHI, Oe/TKH

4. GUOIOTUYECKU aKTUBHBIE BEIeCTBa

[TpaBU/IBHBIM OTBET: 2.
Bbi0epuTe HeCKO/TbKO BADHAHTOB MPAaBU/IBHOI'0 0TBETa:

C KakuM BelleCTBOM pearupyet 0eH3u/I10BbIi CIIUPT:
1. x710poBOAOPOL,

2. YKCyCHasi KUCJI0Ta B TIPUCYTCTBUU CEPHOU KUCJIOThI
3. BOOHBIM pacTBOP TMIPOKCUA Kanusi

4. ruipokapOOHAT HATPUs

[TpaBuIBbHBIM OTBeT: 1,2.

OxkoHuaTe/IbHbIE pe3y/bTaThl 00yueHust ((HOpMUPOBaHUS KOMIIETEHI[HI) OTIpeJesistoTCs
TIOCpeICTBOM TiepeBo/ja 6aioB, HaOpaHHBIX CTY/I€HTOM B MPOLIeCCe OCBOEHUS JUCIUIIIMHEI, B
OLIeHKHU:

— 6a30BBIN ypOBeHb COPMUPOBAHHOCTH KOMITETEHI[UH CUMTAETCS [JOCTUTHYTHIM, eC/Iv

pe3yabTaT 0O0yueHusi COOTBETCTBYeT OLleHKe «y/I0B/IeTBOPUTeNbHO» (50-64 pedTHHTOBBIX Oar-
JIOB);

— MOBBIIIEHHbIN yPOBeHb C()OPMHUPOBAHHOCTH KOMITETEHLIUM CUWUTAETCSl [JOCTUTHYTBIM,
ec/I pe3yJsibTaT 00y4YeHUs] COOTBETCTBYET OLeHKaM «X0poIo» (65-85 peHTHHIroBbIX 0a/ioB) U
«0TIMYHO» (86-100 pelTHHTOBBIX OasIoB).

4 TIOPAZIOK ITPOBEJEHUA ITPOMEXYTOUYHOMN ATTECTAIIAN

dopma NpoMeKyTOYHOM aTTecTalyy M0 JUCLIUIIMHE: 3a4eT/ 3K3aMeH.

@®oH/J, OLIeHOYHBIX CPeJCTB [ijIsi TIPOBeJeHUs] TOBTOPHOW MPOMEXYTOUHOW aTTecTaljuu
(hopmMupyeTcsi U3 uKMc/ia OLIEHOYHBIX CPe/ICTB TI0 TeMaM, KOTOPbie He OCBOEHbI CTYZIeHTOM.

INpumeuaHue: [JononHUTe/bHbIE KOHTPOJIbHBIE MCMBITAHUS MPOBOJATCS A/ CTY[EHTOB,
HabpaBiux MeHee 50 6a/10B (B cOOTBeTCTBUU C «Ilono)keHrHeM 0 MOZAYIbHO-PeHTUHIOBOM CH-

cTemMe»).
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@DoH/], OLIeHOYHBIX CPeJCTB
AJ/IS1 KOHTPOJ/IbHBIX MCNIBITAHUN
JJIS CTYJeHTOB Hamnpas/ieHUus nogroroBku 35.03.04 ArpoHomus,
(3auet, 7K3aMeH)

[To okoHUaHWY TIepBOI Y4eOHOM ceccru MpesyCMOTPeH 3adeT. 3adyeT TPOBOUTCS [/isl IPOBEPKU
BBITTOJIHEHUST CTYZeHTOM JlabopaTOpPHBIX paboT U ycBOeHUs yueOHOro Marepuasa MpakTHUYeCKHUX U ce-
MUHApCKUX 3aHATUU C YUYEeTOM MTOrOB TeKyIllero TeCTUPOBaHMUs 110 TeMaM. 3ayeT yCTaHaB/IUBaeTCs 10
nepBoi yacty npegMmeta «Heopranuueckast XumMusi».

[Tpome)XyTOUHBIH KOHTPOJIb 110 AUCLMITIMHE OCYIIeCTBI/ISIeTCS B KOHLIe BTOPOI yueOHOW ceccruu
B BH/Ie 9K3aMeHa I10 BOIIpocaM, 0XBaThIBAIOIIUM BCe pa3fiesibl M3y4aeMOM JUCLUIIMHBI U TI03BOJISIIO-
LM OL|€HUTb TeOpeTUUeCKHe 3HaHUS CTYJEHTOB, a TaK)Ke yMEeHUsl NMPUMEHSATb UX [/Isl PelleHus] XU-
MUYeCKUX 3a/ad.

B 9K3aMeHaLMOHHBIN OWTeT BK/IFOUAIOTCS [[Ba TeOpeTHueckKux Boripoca (1- mo obimeit 1 Heopra-
HUYeCKOW XUMUH, 2- 110 OpraHnyeCcKol XMMUU) U TUIIOBast 3a/lava.

IIpuMmepHBIN NepeyeHb BONMPOCOB K 3aUeTy

MecTo X¥MHH1 B CUCTEMe eCTeCTBeHHbIX HayK. KpaTkuii uCTOpuYeCcKuii OuepK pa3BUTHS XUMHUHU.
Martepusi U BrKeHue. XuMuueckasi (popma JBv>KeHHs1 MaTepud. OCHOBHbIE XUMUUeCKHe TMOHSTUS:
aToOM, MOJIeKyJla, XMMHUUYEeCKUI 371eMeHT, TIPOCTOe U CJIOXKHOe BellleCcTBO, cucTeMa, (a3a.

ATOMBI ¥ MOJIEKYJIbI, UX pa3Mepbl, aOCOMIOTHbIE U OTHOCHUTE/IbHbIE MacChl. Mo/b — eMHULA
KOJINYeCTBa BeljecTBa. MosisipHasi Macca. CBsi3b MEXKy MacCOH, KOJTMYeCTBOM BelllecTBa U 00beMOM.
[ToHsiTHE SKBUBa/IeHTa, SKBUBAJIEHTHON MaCChl, 9KBUBaJIeHTHOTO 00beMa. 3aKOH SKBHUBAJIeHTOB.

OcCHOBHBI€ T0JIOKeHUSI aTOMHO-MOJIEKY/ISIPHOTO yUeHUsl. 3aKOH COXPaHeHUsI MacChl U SHEPrUM.
3aKOH IMOCTOsTHCTBA cocTaBa [IpycTa. 3aKOH KpaTHBIX OTHOIIeHHH JlanbToHa.

['a30Bble 3aKOHBL. YpaBHeHMe COCTOSIHUSI WZeanbHOro rasa (ypaBHeHWe MeHpeneeBa-
KonarteiipoHa). 3akoH 00bEMHBIX OTHOILLIEHUH, 3aKOH ABOrazipo. MosisipHbIii 00beM. OTHOCUTeTbHAS TII0T-
HOCTb ra3000pa3HbIX BelecTB. HopMasibHbIe ¥ CTaHjapTHBIE YCIOBUSI.

Howmenknatypueie mpaBuia MFOITAK Ha3BaHusi HeopraHWyeckux BelnecTB. Kiaccudukaiiys
HeopraHuueckux BellecTB. OKCU/IbI, TUAPOKCU/IbI, KUC/IOThl, OCHOBaHUs, CO/W. BaxHellne XxuMuue-
CKHe CBOMCTBA MeTasl/ioB, HEMeTaslyIoB, OKCU/I0B, OCHOBAHUM, KUCJIOT U aM(DOTEPHBIX TUAPOKCU/IOB.

Crpoenue atoma. Mopenu CTpoeHHsi aToma, CO3/laHHble Ha OCHOBe 3aKOHOB KJ/laCM4eCKOM!
MexaHUKU. Teopus atoma Bozgopoza 1o bopy. KsaHToBo-MexaHUueckast MOZe/lb CTPOeHUs aToMa.

KBaHTOBbIE un(sia (T/1aBHOE, OpOUTa/IbHOE, MarHUTHOE, CITMHOBOE). OCHOBHBIE TIPaBHJ/IA 3arioJiHe-
HUSI 37IEKTPOHHBIX 000/I0UeK aTOMOB.

[Teprognueckuii 3aKOH U Tepuouyeckasl CUCTeMa xumuueckux 3aemMeHToB [I.M. MeHzeneeBa.
DOopMyJIMPOBKU MepUOLUYECKOr0o 3akoHa: coBpemeHHas u [I.11. MenpeneeBa. dopMbl U CTPyKTypa
MepUuoUUeCKON CUCTeMbl 371eMeHTOB. PU3NYeCKUd CMBIC/ TepUOAUUEeCKOr0 3aKOHa, TOPSAKOBOTO
HOMepa 3jIeMeHTa, HoMepa repuo/ia, HoMepa FpyMIbI.

CB$i3b 2/IeKTPOHHOT'O CTPOEHHsT aTOMOB-3/IEMEHTOB C WX CBOMCTBaMU. OCOOEHHOCTH 3/1eKTPOH-
HBIX CTPYKTYP aTOMOB 3J/IeMEHTOB TJIaBHBIX M TMOOOUYHBIX MOArpyMM. DjeMeHThl s-, p-, d- u f- ce-
MelCTB, UX MeCTOHAxOK/jeHHe B MepruoAudeckoi cucteme. VisMeHeHUe Be/TMUUH paJlyCOB, SHEpPruil
HWOHHW3alUM, CPOACTBA K 3JIEKTPOHY U 3/IEKTPOOTPHULATEIbHOCTEN 371EMEHTOB C POCTOM 3apsiZloB MX
szep.

[TeproAMUHOCTE U3MEHEHHs CBOMCTB 3JIEMEHTOB KaK MPOsIB/IEHHEe MePUOJUYHOCTU U3MEHEeHUs
3/IEKTPOHHBIX KOH(UTrypaiydii aToMoB. BTopruHasi 1 BHYTPeHHsIsI TepuoAuyHoCTh. DddekTrl d- u f-
oKaTusl. 3HaueHre NepruoIuYecKoro 3aKOHa B pa3BUTHH HayKH.

KoBaneHntHast cBsi3b. OCHOBHble XapaKTePUCTUKW KOBa/JIeHTHOW CBSI3U: [JIMHA, YHepTrus,
BaJIeHTHBIN yroJ, MOJISPHOCTb, HATlpaB/JIeHHOCTh, HACKIL[aeMOCTh. DPdeKTUBHbBINA 3apsi], aToma B
MOJIeKyJie U CTelleHb OKHCJIeHHS.

KBaHTOBO-MexaHWUecKast Mo/ie/lb 00pa30BaHUsI KOBAJIeHTHOW CBSI3U Ha TPUMepe MOJIEKYJIbI
BOZIOPOZia.
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MeTtop BasieHTHbIX cxeM. ['MOpuAM3alvs aTOMHBIX opbOuTaneid, TUIbI THOPUAM3ALIMK U TIPO-
CTpPaHCTBEeHHasi CTPYKTypa MoJyieKysl. MexaHu3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U.

Mertop MonekynsipHbIx opbutaneit (MMO). MeToj, nuHelHONW KOMOWHAI[MM aTOMHBIX OpOHTa-
neti (JIKAO). Ces3biBaroiue v paspeixsisionie MO. o- u m- MO. Mexanusm obpa3oBanust MO fjist
JIByXaTOMHbIX MoJieky I v I nepuopos.

Metoj, MonekynsipHbIx opbutaneli (MMO). DHepreThyeckue [JuarpaMMbl U 3JIEKTPOHHBIE
thopMmysibl Mosieky/. OLeHKa SHepruyd MOJIEeKY/ISIPHOM CTPYKTYpbI 110 ee SHepreTUueckon Auarpamme.
[MTonsiTrie TopsiKa (KpaTHOCTH) CBsA3U. ['OMOsiiepHbIe U TeTeposiZiepPHbIe MOJIEKY/ISIPHbIE CTPYKTYPbI, 00-
paszoBaHHbIe 371eMenTamu [ v I nepuopos.

VoHHasi CBsI3b: CTeneHb MOHHOCTH, MeXaHWU3M 00pa30BaHMs, CBOMCTBA MOHHOUW CBs3W. MoOH-
Hble paguychl. [lomsipr3yeMoCTb U TOSIPU3YIOIiasi ClIOCOOHOCTh MOHOB, MX BJIMSIHHME Ha CBOMCTBA
Bell|eCTBa.

Merta/uinyeckasi cBsi3b. MexaHu3M 00pa3oBaHUsl, MOHITHE «3JIeKTPOHHOTO rasza». CBoOHCTBa
MeTa/lIn4eckor cBs3u. CpaBHeHMe KOBaJIeHTHOW, MeTa//TMYeCKOW U MOHHOM CBSI3el.

BopopogHas cBsa3b. MexaHu3M o0Opa3oBaHus. MeXXMOJeKyasspHas W BHYTPHUMOJIEKYJ/IIPHAsI
BOZIOPOZiHasA CBA3b. BimsiHMe BOJOPO/AHAs CBSI3U Ha CBOMCTBA BeLeCTB.

HeBanenTtHble cumbl cuerieHusi. [1oHATHe O BaH-[ep-BaalbCOBLIX CUaxX. B3aumopeiicTBue
JIUTI0JIb — JIUTIOJb, AUMOb — WUHYLIMPOBAHHBIN JUTIO/b, JUCTIEDCUOHHOE B3aUMO/IeliCTBHE.

[ToHsATHE XMMUYeCKOM TepMoJuHAaMUKU. OCHOBHbIE TepMOAUHAMUYECKUe (PYHKLIMKA COCTOSIHUS
CHCTEMBbI: BHYTPEHHSIS1 SHEPTHsl, SHTa/bITNS, SHTPOHUS, CBOOOgHast S3Heprus. TerioBbie 3hheKTbl XUMH-
YyeCcKMX mporiieccoB. IToHATHe CTaHAAapTHOW 3HTaNbIMKU 00pa30BaHMS BellecTB. 3aKOH ['ecca W cief-
CTBUS U3 HETO.

[ToHsATHe cTaHAApPTHON SHTpONUU. VI3MeHeHUe SHTPOMUU CUCTeMbl NpU (Da30BbIX TpeBpa-
ujeHusix. PacueT u3MeHeHUs SHTPONUU B XOJe XMMHUYECKHUX MpoueccoB. [loHATHe cTaHJapTHOU
cBoOOHOM 3Hepruu o6pa3oBaHus BeljecTB. Pacuer n3meHeHuss cBOOOHOM SHepruy U mpejckasa-
HUe BO3MO)KHOCTU MPOTeKaHHUs peaKLMy MPU CTaHJapPTHBIX YCJIOBUSX.

O6patrMble U HeoOpaTHUMble XUMHUECKHe peaki[ii, XUMUUeCKoe paBHOBecue. KuHeTnueckoe
yC/IOBUE XMMHUYEeCKOro paBHOBecus. KOHCTaHTa XMMUUeCKOr0 paBHOBeCHsl. 3aKOH [JIeHCTBUsI MacC AJist
00paTUMBIX XUMUYeCKUX peakiuid. CriocoObl CMeIeHusi XUMHU4ecKoro paBHoBecust. [Tpunimmn Jle I11a-
Ternbe.

[TonsiTve XuUMMYeCKOM KHWHeTHKM. CKOpPOCTb TOMOT€HHOU W TeTepOreHHOM XWUMHYeCKOU
peakiuu. CKOpOCTb UCTUHHAsI (MTHOBEeHHas) U cpefiHsisi. PakTophl, BAUSAIOI[ME Ha CKOPOCTb X UMU-
YeCKOU peakLiuu.

3aBUCUMOCTb CKOPOCTHM XHWMMWUYECKOW peaklMyM OT KOHLIeHTpal[iM pearvpyrollyX BellecTB.
3aKoH [IeliCTBUSI Macc, MaTemMaThueckas 3anuch, OPMyIMPOBKA, ero MpuMeHeHre /il TOMOTeHHOW U
reTeporeHHON CUCTEM.

[ToHsITHe KOHCTaHTbl CKOPOCTH peakLuu, ee (PU3NUeCKui CMbICI, (aKTOPhI ee OrpefeisitoIye.
3aBUCUMOCTb CKOPOCTH XUMHYECKOU peakluu OT Temreparypsl. [IpaBuno BauT-TI"odda, Temnepatyp-
HbIM KO3 GULMEHT peakivU.

3aBUCUMOCTb CKOPOCTHA XMMUUECKON peakliuu OT TIPUPO/bl pearupyrolux BeljecTtB. [loHsTHE
00 aKTUBHBIX MOJIEKY/laX. DHEePrusi aKTUBAL[UW. JHepreTHUeCKre JruarpaMmbl X0/ja peaKIIHi.

Karanu3s. Busibl KaTanm3a: roMOreHHbI, reTeporeHHbil, MUKporeTeporeHHbId. KaTanu3atopsl 1
MHTUOUTOPBL. MexXaHn3M JeHCTBUs KaTalru3aToOpoOB. BiMsiHWe KaTajnu3aTOPOB Ha BEIMUWHY SHEPrUU
aKTUBAL[1H.

Posb SHTPONMUMHOTO, SHTANBIUNWHOTIO (DAKTOPOB U TeMrlepaTyphl B OLleHKe BO3MOXKHOCTU U
TTOTHOTBI TIPOTEKAHUSI XMMHUUeCKHUX MPOoLlecCOB. YpaBHeHue ['nb6ca.

KpaTkasi xapakTepucTuKa M KiaacCU(UKalusl AUCIiepcHbIX cucteM. OmipejiesieHUe W KjacCCH-
¢dukaius pactBopoB. ’Kujkue pacTBOphl. PacTBopeHMe Kak (DU3MKO-XMMUUECKU Tporjecc. Vi3meHeHue
SHTa/IBIIMY U SHTPOMUU TIPY PaCTBOPEHUM BELLEeCTB.

Buzbl pacTBOpoB, CrocoObl BhIpDaXKEHHUs] MX COCTaBa: MaccoBasi M MOJIbHAs [JOJIM, MOJIsIDHas,
MOJIsITbHAsA ¥ HOpMaJibHasi KOHLIEHTPALHsl, TUTP. PaCTBOPUMOCTh BellleCTB (KUIKHX, TBEPABIX, ra3000-
pa3Hbix) B Bogie. KoadduienT pactBopuMocty. [ToHSITUe HACKIILIEHHOTO U TIepeChIllieHHOr0 paCTBOPOB.
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3aBMCMMOCTb PaCTBOPUMOCTU BeILleCTB B BOJle OT TeMIepaTyphbl, AaB/ieHus, IPUPOJbl PacTBOPSIEMOrO
Bell|ecTBa.

OneKTpo/MThl U HedeKTPoyuThl. CuiibHbIEe U CJlabble 37eKTPO/UThI. Teopusi 31eKTporMTHYe-
ckor auccoumanmu C. AppeHuyca. MexaHu3M [WCCOLMALMU BeLeCTB C Pa3HbIM TUIIOM XHMHUUECKON
CBsi3U. PacTBODBI 3/1EKTPOJIUTOB, CTeleHb M KOHCTaHTa JUCCOLMALIMM, UX CBsI3b. 3aKOH pa3baBieHus
OcTtBanbaa.

Huccoumarus Boabl. KoHcTaHTa gucconuaiiiy BoAbl. BonopoHblil 1oKasaTtesb, ero 3HaueHue
Y pacyeT A/ PACTBOPOB CUJIbHBIX U C/1aObIX KUC/IOT ¥ OCHOBAHUH.

I'vaposu3 comed U CrocoObl CMeIlleHWsl paBHOBeCHsl peakifuii rujposmsa. OOpaTUMbIA U
HeoOpaTUMbIN TH/IPONH3.

I'iaponus coseit pa3MyHbIX TUTOB. CTeleHb ¥ KOHCTAHTa T'MIPO/U3a.

YcnoBusi 06pa3oBaHMsI UM pacTBOpeHHUs1 0cafkoB. [Ipou3BeseHue pacTBopuMOCTH. HaripaBiieH-
HOCTb 0OMEHHBIX PeaKL[1i B paCTBOpax J1eKTPOJIUTOB.

OKHC/IMTeTbHO-BOCCTaHOBUTE/IbHBIE PeakliM¥, OCHOBHble OKHCJ/IUTENU U BOCCTAHOBUTEJIH.
Knaccuduvkauus 0KUCIUTETbHO-BOCCTAHOBUTE/IBHBIX PeaKLvi.

OneKTpo/M3 paCTBOPOB M PacIljlaBOB COJIel. 3aKOHBI 371eKTpo/u3a. [IpumeHeHye 3/1eKTpou3a.

[anbBaHMYECKU 3/1eMEeHT, MpoLiecchl B HeM. OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIN TTOTeHLMal,
O/1C u HampaB/ieHVe TeueHHs OKUC/IUTeTbHO-BOCCTaHOBUTE/IBHBIX peakluil. Psy cTaHJapTHBIX 3/1eK-
TPOZAHBIX MOTEHLIUA/IOB.

KomrniekcHsle coepvHenyst. KoopauHaiionHas teopusi A. BepHepa. CTpoeHHe KOMILIEKCHBIX
coefiuHeHWI. BHellHsisl 1 BHyTpeHHsis1 cdepa KomrieKcoB. Jluranabl. HoMeHk/1aTypa KOMILIEKCHBIX CO-
eJMHeHNH. 3HaueHre KOMIUIEKCHBIX COeJUHEHUN.

CriocobbI mosyueHusi KOMITIEKCHBIX coefuHeHuH. [loBesieHre KOMITJIEKCHBIX COeJUHEHH! B
pactBopax. [lepBuuHas v BTopruHas auccoruanys. KoHcrtaHTa HeCTOMKOCTH M KOHCTaHTa yCTOMYUBO-
CTU KOMITJIEKCHBIX COeITUHEeHUM.

ITopsigok popMupoBaHus 3aueTHOr0 GuIeTa
3aueTHbIN OWUJIET BK/IIOUAET /IBa TEOPETUUECKUX BOIPOCA.

IIpuMep 3aueTHOro OMJ/IETA MO JUCIUILTHHE
1. MecTo X¥IMUH B CUCTEME eCTeCTBeHHbIX HayK. KpaTKuii MCTOpUYECKHUH OYepK pa3sBUTUSI XUMUM.
Marepusi u gBrKeHre. Xumudeckasi hopma ABrKeHHst MaTepuu. OCHOBHble XUMHUeCKHe T0-
HATUS: aTOM, MOJIeKyJ/la, XUMUUeCKHUW 3/1eMeHT, TIPOCTOe U CJI0’KHOe BellecTBO, cucreMa, (a-
3a.
2. Mertammmueckasi cBsi3b. MexaHu3M 00pa30BaHus, TIOHSITHE «3JIEKTPOHHOTO Ta3a». CBOWCTBa
MeTa/lIMyeckor cBs3u. CpaBHeHWe KOBaJIeHTHOW, MeTa/l/TMYeCKOl ¥ MIOHHOMW CBSI3eid.

IIpumepHbIi NepevyeHb BONPOCOB K 3K3aMeHy

[TpenmeTt oprannueckoii XuMuu. CBsI3b OPraHUUYeCKOU XMMUU C JPYTUMH HayKaMH.

OcobeHHOCTHU COe/IMHEHU yTepo/ia, X POJb B XKUBOM MPUPO/ie U TPAKTHKe.

Ponb pycckux ydeHbIX B Pa3BUTUU OPraHUUeCKOW XUMUH.

Teopusi cTpoeHust opraHnyeckux coefruHeHuit A.M. bByTiepoBa u ee 3HaueHue.

VIcTOUHMKM OpraHUYeCKUX COeJMHeHUM, MEeTO/bI UX TlepepaboTKH.

Hedtb. Teopuu ee obpa3oBaHusi, MeTO/bl TepepabOTKM U HCIOJb30BaHWe. KpeKWHr — mpotiecc.
ITuponus. X 3HaueHue.

Knaccudukaiyss opraHnyeckux coefuHeHW. BakHeive ¢yHKIMOHaNbHbIe TpYMIbl. Pagukan.
I'omonoruueckue psagel. VIx 3HaueHue.

Turbl cBsizeil B opraHuyeckux coefiuHeHus1x. UHIyKTUBHBIA 3¢ dekT U 3¢ dekT conpsbkenusi. [Ipume-
PbI M3 Pa3/IMUHbIX KJ1aCCOB COeUHEHUHN.

Tunel peakiyil y pa3/InuHbIX K1acCOB COeJMHEHU.
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Buapi rubpuan3aiiyu 3/1eKTPOHHBIX 00/1aKOB (TTPUMepPhI U3 pa3HbIX K/I1acCoB.).

Bupbl pa3peiBa KoBaneHTHOU CBsi3U. [ToHsATHe 0 MexaHW3Max peakiui. [Iprimepsi.

Teopusi B3aMHOI'0 B/IMSIHUSI aTOMOB B MoJiekyJsie (A.M. byTtnepoB 1 B.B. MakpoBHUKOB). [IprimMepsl.
OOBsICHEHUSI C /IeKTPOHHOW TOUKU 3PEHMUS.

[TpaBwio MapkoBHukoBa. [IpaBuio 3aiitieBa-BarHepa. CoBpeMeHHOe 00BsICHEHHE MeXaHW3MOB 3THX
TIpaBUJI.

SIBneHue W30MepuM, MPUMEPHLI PAa3IUUHBIX BUJOB u3oMmepuu. [loHsTe 0 Me3omepuu. [TocTpoenue
M30MepOB 10 3a/IJaHHOH 00111el hopmyie.

TayTtomepusi, MeTamepus. [IprMepbl U3 pa3/IMUHBIX K/IaCCOB coefiMHeHUH (CUpThI, heHObl, 3(GUpHI,
KEeTOHbI, yT/IeBO/bl, aMUHBbI).

ucc-TpaHc u3omepus. [Ipumepsl n3oMepoB onedhrHOB ( alKeHOB M KUC/IOT O/IeMHOBasi , pymapoBasi).
ONeKTPOHO-[0HOPHbIE U 3/IeKTPOHO-aKLeNTOPHbIe 3aMeCTUTeH, UX HarpasJstollee BavsHue. [1pu-
Mephbl.

Curma — U MU- KOMIUIEKChI, KaK MPOMEXyTOUHble TPOAYKTHI peaklyud. [IpuMepsl Ha W3 oiepUHOB
(a/IKeHOB) ¥ apoOMaTUUeCKUX COeJUHEeHUMN.

[TpUHLIUTIBI, TTO/I0YKEeHHbIE B OCHOBY CUCTeMaTHUeCKO HOMEeHK/IaTypbl. Y MeTh HalucaTh CTPYKTYpPHbIe
(hopMyibl 3aZIaHHBIX COeIMHEeHUI U Ha3BaTh UX.

HaxosxzieHue ripefieNlbHbIX YIJIeBOJOPOJOB B Mpupo/e. V3oMepust mapauHOB(aKaHOB) Ha MpUMepax
JJAaHHBIX 5K3aMeHaTOPOM.

[TpenenbHbIe YreBO4OPObI UX MOIYyUEHHE , paclipocTpaHeHue B rpupoge. CBOWCTBa.

CriocobbI TI0/TyueHUs HeTIpefieNTbHbIX YT/IEBO/IOPOZIOB psifia 3TWU/IeHa, MX CBOWCTBA. MHIYKTHUBHBIN
3¢ peKT, ero BAMsHUE Ha TeueHHe peakLUii.

AuetuneH. Ero cBolicTBa, npuMeHeHue. Peakiusi Kyuepoga.

A1ieTuieHOBBIE YT/IEBOJOPOABI, CIIOCOOBI TIOyUYeHHs U CBOMCTBA. Peakiyu ripucoeauHeHus1. 3amelre-
HUSl, YIJIOTHEHUSI.

[leHOBBIE YT/1€BO/IOPO/IbI, TIPe/CTaBUTENH, 3HAaUeHHe B HAPOJHOM X03siicTBe. DPPeKT COnpsyKeHus 1
ero oObsicHeHue.

Apomatuueckue yrieBofopoJbel. Oco0eHHOCTH H30MepHH TOMOJIOTOB W TPOM3BOJHBIX OeH307a.
[TpaBuno opueHTanyu B 6eH30/1bHOM siipe. CoBpeMeHHOe 00BsICHEHHE 3TOT0 TIpaBUJIa.
XapakTepyucTHKa apoMaTUuecKuX YIJ/IeBO/IOPO/IOB, UX Ba)kHelIlve cBoiictBa. [IpesacraButenu. Oco-
OeHHOCTH CTPOEHHSI apOMaTUUECKUX YTJIeBO/IOPO/IOB.

CriocoObl 1o/iyueHUs U XUMUUeCKre CBOMCTBAa apOMaTHUYeCKUX YI/IeBO/J0OPO/IOB.

MexaH13M peaklMy 3aMellleHusi B apoMaTiueckoMm psifly. Curma- v mi- KOMILIEKCHI.
OnektpodunbHble U HYK/1eO0(pUIbHbIE, 37IeKTPOHO/OHOPHbIE M 3/IeKTPOHOAKLIENITOPHbIE T'PYMIbI, UX
OpHEeHTHUDYIOLIlee B/IMsIHYE B PeakLUsIX 3aMelleHUs1 Y apoMaTUUeCKUX YrieBoJ0pOo/0B.

Hadramun. Ctpoenue , 3HaueHue. dranveBas kucnorta. Hadronsl ( anbda u 6etra).

Knaccudukaiusi, HOMeHK/IaTypa, W30MepUsi TaJoreHONpPOu3BOAHBIX. CrocoObl WX TMOydeHus |
CBOICTBA.

[TonyueHue ,MpvMeHeHUe, CBOMCTBA IOJIMIa/NoreHONpou3BoAHbIX. ["anodopmHas peakuus. [Tonyye-
HuUe HomodopMa 1 xsiopodopma.

OO6mast XxapakTepyCTHKa CriUpTOB. VIx Kiaccudukanus. HomeHk1aTypa, 1peicTaBUTeNH.
Homenknatypa, u3omepusi, CriocoObl MOyUYeHus, CBOMCTBA O/IHOATOMHBIX CIIUPTOB. VX MCMoOIb30Ba-
HYe B HAPOJIHOM XO035HCTBe.

JIByxaTOMHBIe CITUPTHI ( TJIMKOJIN), UX XUMHUUYECKHe CBOMCTBA, PUMeHeHHe.

I'matiepuH. CTpoeHne, 0COOEHHOCTH CBOWCTB. BaykHel1Ivie IPOM3BO/IHBIE TIHL[ePUHA.

MHoroatomMHble CIUPTHI (TIEHTUTBI U TeKCUThI). HaxoxieHue B TpUpOe, TOydeHUe, BakKHeHIIe
Tipe/iCTaBUTe/ U, BayKHeMI1Ire TTPOM3BO/JHbIe — YT/IeBO/bI.

XapakTeprCTHKa Herpe/ie/bHbIX a/IKoroJield, CBOMCTBa ( MpaBWio JJibTeKoBa — JpJeMeiiepa). [1pes-
CTaBUTEJIH.

[Mpoctbie 3¢upsl. [TosyueHre 1 0ocobeHHOCTH CBONCTB. OKCOHMEBbIE COJTH.

Crioco6sI rostyueHust U cBoricTBa (peHosioB. KapbosioBasi KMC/IOTa, ee CBOMCTBA U IPUMeHEeHHE.
Crioco0bbI 11o/1yueHusi, CBOMCTBA, U30MepHsi U HOMeHK/IaTypa OJHO- , BAYX-, TPEXaTOMHBIX ()eHOJIOB.
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XapakTeprcTHKa JBYXaTOMHBIX (DeHOJIOB, UX CTPOEHUe, N30Mepusl, CBOMCTBA, 3HaUeHHe.
MHoroatomHbie eHosbl. X cTpoeHue, U30MepHsi, CBOMCTBA, MpUMeHeHre. AHTUOKCU/IaHThI.
Anbreruapl U KeToHbl. VIX CXofiHbIe CBOMCTBA M OT/IMuMst. OCOOEHHOCTH U30MEPUH.
Anberuapl — criocoObl TI0TyUeHUs. Peakiuy 1o/ TMMepHu3aiivi ¥ KOHJeHCal[|iH.
HekoTophble CBOICTBa a/nbJeruioB: oOpa3oBaHue ToJyaljeTasnel, aleraneid, THAPO30HOB U CeMCHKap-
0a30HOB.
Knaccudukanys yrineBoJoB, Hax0KJeHre B IPUPOJHBIX NCTOUHHKAX.
dusnueckre U XMMHAUYeCKUe CBOKMCTBAa MOHOCAaXapui0B, MPOAYKTbI UX BOCCTAHOBJIEHUS] U OKUC/IEHUS.
XumusM peakiuii Tpommepa, TosneHca, ®envHra.
AnbponenTossl. X cTpoeHue, TayToMepusi, rpeACcTaBU/ien, 3HaUeHue.

Anbporekcossl. CTpoeHue, HAX0XKeHHUe B IIPUPO/e, CBOMCTBA.
I, L, anbta — ,6eTTa- ©30Mepbl MOHOCAaxapu0B. PacnipocTpanenue B mpupoze. CBOWMCTBA IJIMKO3W/I-
HOT'0 TU/IPOKCHUJIA.
OnThueckre CBOMCTBA YIJIEBOJA, aCHMMeTPUUeCKUN aToM yryiepoga. Myroporauys U nHBepcus. Mx
00BsICHEeHUSI.
Crepeon3zomepus yr/ieBooB. MIx dopmynbl (Puriepa, Ko, Xsyopca).
Hucaxapuabl. XapakTepyucTHKa JMCaxapuzoB, 3aBUCUMOCTb CBOMCTB OT cTpoeHus. CocTaB Aucaxapu-
[l0B 1 pacripoCcTpaHeHue.
[Tomcaxapuppl. CocTaB, 3HaueHWe, HaxoxkJeHue B rpupoge. [Ipou3BojHbIe MOMMCaxapyujoB U UX
MprYMeHeHUe B TeXHHUKe U HapOJAHOM XO0351CTBe.
Crioco6bI 11o/TyueHHst ¥ CBOKMCTBA OIHOOCHOBHBIX >KUPHBIX KUCJIOT.
CBoiicTBa KUCI0T. Mbljla U CHHTeTUUeCKUe MOIOILIME BellleCTBa.
CriocoObI T0/TyueHHUs] 1 XUMHUECKHe CBOMCTBA aHTUAPHUAOB KUC/IOT. [10MyYnuTh aHTUAPU/IbI KOHKDET-
HBIX KUCJIOT: YKCYCHOM, SHTapHOM, (TaieBoOM U JIp.
IByxocHOBHBIe (11KapOOHOBBIE) KMC/IOTh. HOMeHK/aTypa, cocTaB, CBOWCTBA, TTPeICTAaBUTETH.
JIByXOCHOBHBIE KMCJIOTBI apOMaTHYeCcKoro psiza. Vix n3omepus, rnosyvyeHve, CBOUCTBA.
O6pa3oBaHue TIPOCTHIX U CJIOKHBIX 3(GHUPOB. M30Mepust MpoCThIX 3GUPOB. 3HaUueHHe, KaacCuhuKalus
CJI0KHBIX 3(PUPOB.
OTnrume rpynn c10XxHbIX 3¢rpoB. [TosyueHre 1 CBOKCTBA )KUPOB U 3CCEHIIUI.
CnoxxHble 3¢upbl. Peakuys sTepudukaliuu U omblieHUs. JKupbl (Tpuriuuepuzbl). VIX oMblieHue,
TUPOreHu3aLys )XUPOB, MOJlydeHre MaprapyHa.
Oxkcukucnotsl. Knaccudukaiiys, ¢prsndeckre CBOMCTBA, ONTUUECKHEe aHUTUTIO/bI, pPaljeMaThbl.
OT1/umsi B CBOMCTBaX anbga- , 6eTTa- ¥ raMMa- OKCUKUC/IOT. PU3nUecKre U XUMUUECKHe CUBOWCTBA
OKCHUKUCIIOT.
ALMKIMYecKre U LUK/INYeCKHe OKCUKUC/IOThL. VX XapakTepuCTHWKa: aTOMHOCTb, OCHOBHOCTb, TIpe[i-
CTaBUTeJIU.
CrepeonsomMepusi BUHHBIX KUCIOT. [Ipor3BOjHBIE BUHHOU KUCJIOTBI, UX IPUMEHEeHHe, CerHeTOBa COJlb,
@DeyIMHIOB peakTUB.
Awmunbl. Knaccudukanusi, 0cobeHHOCTH W30MepUHM U CBOWCTBAa. AHWIMH CHHTe3, 3HaueHHe. [Ipous-
BO/IHbIE€ aHUJIMHA.
XVMHUUeCKHe CBOMCTBA MEPBUYHBIX, BTOPUYHBIX M TPETUUYHBIX aMHWHOB, UX UYETBEPTHUYHbIE COJHU ,
0C0DEeHHOCTH CTPOEeHUSI.
Crioco6bI 1o/TyueHHsI aMU/I0B KUCJIOT, 0COOEHHOCTH UX U30MEepPHH U CBOUCTB.
[etepormkinyeckre coefirHenusi. OO1iMe MOHSATHS, Pe/ICTaBUTe/H, CBOWCTBA.
[TaTruneHHbIe reTepolUKIbL. [TMppon v ero NponM3BoHEIE.
Ieteporukiibl. IHA0 U ero MpoOM3BOJHEIE.
['eTeponuk/bI psiia MypyHa, ero MPOM3BOIHbIE, UX 3HAUEHHE.
['eTepoLIMKI/IBI C KOHZEHCUPOBAHHbIMU siZipaMu. CTpoeHue, CBOMCTBA, 3HaUeHue.
[Mupuaun, nupuMuarH. CTpoeHue, CBOMCTBA, 3HaYeHHe MPOU3BOJHbBIX STUX T'eTePOLUKIIOB.
OU3MKO-XUMHUUeCKHe CBOMCTBA aMUHOKHC/IOT. [Ipe/icTaBUTE/ M MOHOAMHUHOMOHOKAapOOHOBBIX KMCJIOT.
[TonyueHure U CcBOMCTBAa aMUHOKUC/IOT. [IpesicTaBUTeMM , MX K/lacCUUKaLSL.
MoHoaMrHO[uKapOOHOBbBIe KUC/IOTHI. [Ipe/icTaBUTe/NN, OTIMUUTe IbHbIE CBOMCTBA.
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IraMrHOMOHOKAapOOHOBbIe KUCIOTHI. [IpeicTaBuTe/y, 3HaueHWe, OTJIMUMe B CBOMCTBAax OT JPYTMX
aMUHOKUCJIOT.

LIukmueckre aMUHOKUCIOTHI. [IpeicTaBUTe M, 3HaUEeHHe.

OG6pa3oBaHue MEeNTHAHBIX CBsI3ed B MoJieKysie Oenka (0Opa30BaTh MENTH/ALI U3 3a/JaHHBIX aMUHOKHC-
JIOT).

3HaueHue, KiaccuduKalys MPOTeMHOB, NPOTeUI0B, NPeCTaBUTeIH.

CrpoeHuie Ge/KOB: THUIIbI CBsi3eld, CTPYKTYPhI MOJIEKYJ/I, CBOMCTBA — JleHaTypalui Oe/KOB U ee 00bsIC-
HeHue.

Hyxksneoriporenspsl. CTpoeHue, 3HaUeHHe.

HyxknenHoBble kucioThl. CocTaB, OTJIMUMS, 3HaUE€HUE Pa3/TMUHbIX HyK/TeMHOBBIX KUC/IOT.

IMopsagok popMupoBaHus 3K3aMeHAIOHHBIX OH/IETOB
OK3aMeHalMOHHbIN OU/IeT BK/IHOUAeT /[Ba TeOPeTUUeCKHX BOMpOCa U 3a/jauy.

IIpuMep 3K3aMeHAIIHOHHOI0 OHJIeTa MO0 AUCHUIUINHE «XuMusA. OprannyecKas U HYM3KO/IJION/-
Hasg XUMHA»
Knaccudukaiys opraHnuyeckux coefuHeHW. BakHeiive ¢yHKIMOHaNbHbIe TPYIIbl. Pagukan.
['omosnornueckue psafbl. VX 3HaueHue.
Anbneruapl U KeToHbI. VIX CXOHbIe CBOMCTBA M OT/IMuMst. OCOOEHHOCTH U30MEPHH.

3agaua

[ornosHUTe cXxeMy C/1eyOLUX NpeBpalleHHi:
3-aMUHO-2-MeTu/I0yTaHoBas Kuciora +t° - ? + HBr — ? + NH3 - ?
HasoBuTe KOHeuHble POJYKTHI.



Tabmuua 5 — Kputepun orjeHKM chOPMHUPOBAHHOCTH KOMITeTeHLUN

Koa u HaMmeHOBaHMe
WHJUKAaTOpa AOCTH>KeHUs
KOMIIeTeHIUM (YacTu
KOMIETEeHL1N)

Kputepuu orjeHMBaHus C)OPMHUPOBAHHOCTU KOMMETEHIMH (UaCTH KOMITeTeHLIUN)

Ha 6a30BOM YpPOBHE

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKe «y/IOB/IETBOPUTE/TLHO»
50-64% oT MakCUMaJILHOIO Dasia

COOTBETCTBYET OLIEHKE «XOPOLLIO»
65-85% 0T MakCUMa/IbHOIO Dasia

COOTBETCTBYET OL|eHKE «OT/IHU-
HO»

86-100% oT MakKCUMAa/JILHOTO 0asl-
na

3HaTh:

NJI-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, OM0J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHS U Me-
TOZBI TIPU PereHun 00-
1ienpodeccuoHaNbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITOJ/Tb30-
BaHWEeM NMPUOOPHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZieHT yCBOM/I OCHOBHOE CO/iepyKaHue MOIYJIsI
HeOpraHW4eCcKOW XUMUW, HO UMeeT Mpo0esibl B
YCBOEHHH MaTepHasa, He TPersTCTBYIOIHe
JlanbHeHIeMy 00yJeHHUr0:

-B JIOTUYE€CKOM PaCCY>KJeHUU HeT CyII|eCTBeHHBIX|
OLIMOO0K, HO JIOMYyIIieHa CyIIleCTBeHHas! OITHOKa B
MaTeMaTHYeCKUX pacueTax Mpy pelieHnn

3ajiau;

-nabopaTopHast paboTa BbINO/IHEHA TTPaBUIBHO HE
MeHee YeM HaroJIOBUHY WM AOMNyIieHa
CyIIecTBeHHasi OIIMOKa B X0/l KCIIepUMEeHTa, B
00BsICHeHUH, B 0opMIeHUH PaboThl, B
Co0JTFO/IeHNU TIPAaBUJT TEXHUKH 0€30T1acHOCTH TIpH|
pabore c BelrjecTBaMu 1 0060py/10BaHKEM,
KOTOpasi UCTIPaBJISIETCS TI0 TpeOOBAHUIO YUUTeJIs;
- MaTepHaJsl U3j1araeT HeCUCTeMAaTH3UPOBaHHO,
(bparmMeHTapHO, He BCer/ia MOC/e/I0BaTeNbHO;
-TI0OKa3bIBaeT HeJOCTaTOUHYI C(HOpMHUPOBaHH
OT/Ie/IbHBIX 3HAHWH W YMeHWH; BBIBOJBI U 000011]
apryMeHTUpPYeT c1abo, A0MyCcKaeT B HUX OIIUOKH
- IOMYCTU OLIMOKY ¥ HETOYHOCTH B HCITOJ/Ib30B
Hay4YHOW TePMHUHOJIOTUH, OMpeje/ieHusl TTOHATHUY
He/[0CTaTOYHO YETKHE;

- He WCTI0/Ib30Basl B KaUeCTBe JJ0Ka3aTe/bCTBa

BBIBO/IbI M 0000111eHs U3 Hab/MoieHuH, (haKToB,

CTyJieHT TOKa3blBaeT 3HaHUsI BCEro
H3y4eHHOT0 MPOrpaMMHOTO MaTepH-
ana. /laéT MoOHBIA M TNpaBUIbHBIN
OTBET Ha OCHOBE M3yUeHHbIX TeOpUl;
He3HauuTe/bHbIe OMMOKU U He/I0ué-
Thl TIPU BOCTIPOU3BE/IEHUM H3yueH-
HOrO0 Marepuana, orpejieseHusl To-
HTUM [lanm HeroJiHble, Hebosbive
HETOUHOCTA TIPU  UCII0JIb30BAHUU
Hay4yHbIX TEPMHUHOB WM B BBIBOJ|aX
U 00001IeHusIX W3 HabOMOAeHuH u
OTIBITOB; MaTepya u3jaraer B OTpe-
Jle/IeHHOM JIOTUUeCKOW Moc/ejoBa-
TeJIbHOCTH, TIPU 3TOM ZIOTTyCKaeT OfI-
HY HerpyOyto ommbOKy uim He bosiee
JIByX HEeJJOUETOB U MOXKET WX UCTIpa-
BUTh CaMOCTOSITe/IbHO TIpH TpeboBa-
HUW WA TIpU HeDOJIBIION TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOWJI
yueOHbIM MaTepHasl, TOATBEP>KIAeT
OTBeT KOHKDETHBIMU TIpUMepaMu;
MPaBU/IHLHO OTBeYaeT Ha JOTIOJHH-
TeJIbHbIe BOTIPOCHI TIperio/iaBaTelis.

B norvueckoM paccyieHuu U pe-

IeHMHW HET CYIIeCTBEHHBIX OI.LII/I6OK,

CTyzeHT TIoKa3bIBaeT ry1ybokoe u
MOJIHOe 3HaHWe U TOHWMaHHe
BCero 006bEMa MpOrpaMMHOI0 Ma-
Tepyana; T[I0JIHOe TIOHUMaHHe
CYLI[HOCTH paccMaTpUBaeMbIX
TIOHATUM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopul, B3aUMOCBSI3el;
naboparopHasti paboTa BBITIOJIHE-
Ha TIO/THOCTBIO W TIPaBWIBHO,
C/leflaHbl TIpaBWIbHBIE HaOmOze-
HUS Y BBIBOJBI;

9KCTIEDUMEHT  OCYIIeCTBIeH TI0
MaHy C y4eTOM TeXHUKU 06e3-
OMACHOCTH W TIpaBWJI PabOTBI C
BeIlleCTBaMH U 000py/J0BaHUEM;




OIIBITOB WUJIK OOITyCTHJ/I OLIMOKU IMpU UX U3J/I0KEeHK

HO 3ajlaya pellleHa HeparjMoHabHbIM
criocoboM WM JIOMyleHO He 6oiieg)
JIByX HECYIl[eCTBEeHHBIX OIIHOOK.

Ymerh:

NJI-2 YwmeeT UCnosib30-
BaTh OCHOBHbBIE ecTe-
CTBEHHEIe, OroIornye-
CKHe ¥ MpogecCHoHaslb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1au

OTBeuaeT HemoJ/IHO Ha BOMPOCHI NIperio/iaBaTeist
(ymyckast 1 OCHOBHOE), UJI1 BOCIIDOU3BOJUT
cofiep)KaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
NOHUMaeT OT/ie/IbHbIe I0/I0)KeHUS], UMeloLIie
Ba)XKHOE 3HaueHHe B 3TOM TeKCTe.

OO6Hapy)kKMBaeT He/I0CTaTOUHOEe TTOHUMaHUe
OT/leJ/IbHBIX I10JI0’KeHUM IIPYU BOCIIPOW3Be|eHUU
TeKCTa yueOHHMKa (3aruceii, MepBOUCTOYHHUKOB) ]
OTBeYaeT HelOJIHO Ha BOMNPOCHI IperojaBaresis
TyCKasi OJHy-/[Be TPyOble OINOKK BBICTABIISIETCS
JleHTy, KOTOPBbI He COBCEM TBepZio B/ajleeT MaTe
JIOM, TIpA OTBeTax [OIyCKaeT MajloCylecTBey
MOTPELIHOCTH, WCKa)KeHUs1 JIOTMUecKoW I0C/e]
TebHOCTH,

HETOYHYH0 apr'yMeHTal[U0 TeOpeTUUeCcKuX
T10JIO’KeHWH, UCTIBIThIBAeT 3aTPyJHEHUS [IPU
pelleHry JO0CTaTOYHO CI0XKHBIX 3aZiau.
VcnbiThiBaeT 3aTpyHeHHsI B NPHMEHEHUU 3H4
HeoOXOZMMBIX [IJIsl PeIIeHUs 3a[au pa3IuyHbIX TH
npu 0OBbsSICHEHUM KOHKPETHBIX $IBJIEHWH Ha OC
TeOpUU U

3aKOHOB, WM B TIOJTBEP>KJE€HUN KOHKPETHBIX 1P|
poB

MPaKTUYeCKOro NpUMeHeHH sl TeOpUi

CTyZeHT yMeeT CaMOCTOSTE/IbHO
BBIJIE/ISITh  TJIaBHbIE TIOJIOXKEHHS B
W3yueHHOM Marepuajie; Ha OCHOBa-
HUM (HaKTOB U MPUMepoB 0000111aTh,
JefaTb  BbIBO/IbI,  yCTaHAB/IMBaTh
BHYTpPUIIPeAIMETHbIe CBs3U. I[lpume-
HSITh TOJIyYeHHbIE 3HAHUS Ha TIpaK-
THKe B BHUZOW3MEHEHHOW CHUTYyalWH,
cob/rolaTh ~ OCHOBHBIE  TIpaBUJIA
KYJIbTYPbl YCTHOM pe€uYd U COIpO-
BOXK/JAKOLIeHd MUCbMEHHOMW, WCIO/b-
30BaTh Hay4YHble TEPMHHBI; Jlabopa-
TOpHast paboTa BBINOJHEHa TIpa-
BU/IBHO,  C/leJlaHbl  TIPABUJIbHBIE
HaO/MIO/IeHUsT U BBIBOJBI, HO TIpU
3TOM JKCIIEDUMEHT TIPOBEJIEH He
TMOJTHOCTBIO WM JIOTYIIeHbI HeCyIie-
CTBEeHHbIe OIIMOKY B paboTe C Bellle-
CTBaMH 1 000py/I0BaHHEM.

CTyJileHT yMeeT COCTaBUTb MOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe M3YUYeHHOr0 Marepuana;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITE/IbHO ~ TOATBepPKAaTh
OTBeT KOHKPETHbIMU MpPUMepaMH,
(hakTamMH; CaMOCTOSITe/TbHO U ap-
TYMEHTUPOBAHO Je/aTb aHasu3,
000011[eHusI, BBIBOJBI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TMPUOOpeTeHHbIX 3Ha-
HWM) U BHYTpPUIIPEJIMETHbIE CBfI-
34, TBOPYECKU MPUMEHAThb I10J1y-
YyeHHble 3HaHUsI B HE3HAKOMOMU
CUTYaLUH. [TocnenoBarensHO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/1arath yueOHBIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/Ie/loBaTeNbHOCTA C
WCTO/b30BaHKEM TIPDUHSATOU Tep-
MHHOJIOTHY; /leflaTh COOCTBEHHbIE
BBIBO/IbI; (hOpPMY/TUPOBaTh TOYHOE
orpejie/leHMe W UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOpUIi; TIPU OTBeTe He MOBTOPSThH
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb MaTepuaj JMTepaTypHbIM
S13bIKOM; TIpaBWJIBHO M 06cCTOSI-




TeJbHO OTBeuaTh Ha [IOTIOJHU-
TeJIbHbIe BOMpOCH! yuuTtess. Ca-
MOCTOSITe/IbHO U paljOHa/lbHO
WCTO/b30BaTh HarJsigHble T0COo-
Ousi, CrIpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [OTOIHUTE/bHYIO JIU-
TepaTypy, TePBOMCTOUHUKU;
MIPUMEHSITh  CUCTEMY  YCJIOBHBIX
0003HAuUEHWH TIPU BEIEHUU 3allu-
celi, COMPOBOXKAIOIIUX OTBET;
WCMOb30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 Hab/rofieHUN U
OTIbITOB;

Bnagets:

H]/1-3 BnageeT HaBbIKaMU
000CHOBaHUS U pean3a-
LMY B npodeccroHab-
HOU [J1eATeIbHOCTH CO-
BpeMeHHbIX TeXHOIOT Ui
C UCTIO0/Ib30BaHUEM T1pU-
6opHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyneHT BiajeeT HeOOXOAMMBIMM HaBBbIKAMH
paboTel c TIpubOpaMu, uepTe)kaMH, CXeMaMH U
rpadMKamMH, COMyTCTBYIOLUMH OTBETY; 3aITUCH,
COTMPOBOXK/AOIIE OTBET, COOTBETCTBYIOT Tpe-
OGoBaHUSM.

CryzeHT He 00/ajjaeT [JOCTaTOUHBIM|
HaBBIKOM PabOThI CO CITPABOYHOM JTH-
TepaTypol, yueOHUKOM, MepBOMCTOY
HUKaMU (TIpaBUIbBHO OpPUEHTUPYeTCs,
HO paboTaeT Me/i/IeHHO).

BnaseeT HaBbIKaMU peLleHUs] XUMU-A
YyecKux 3aflad Mo 3aJ,aHHOMY aJro-
pUTMY

CTymeHT BjafieeT  Ky/abTypou
MBIIJIEHNS];  CITOCOOHOCTBIO K
0000111eHNI0, aHaM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTAaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)KEHHUs, B
JIOTUUECKOM PpacCyX/leHuu U pe-
IIIeHWH HeT OIMMOOK, 3ajjaua pe-
IIeHa palMOHa/IBHBIM CIOCOO0M;
TIPOsIB/IEHbI HAaBBbIKM OpraHU3aliu-
OHHO-TPY/IOBbIX yMeHMM (Toj-
JIEP)KUBAIOTCS YMCTOTa pabouero
MecTa U TIOpSIZIOK Ha CToJjie, KO-
HOMHO HCIIOJIb3YIOTCSI PEaKTUBbI).
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