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ITacnopT ¢)oH/A OI[EHOUHBIX CPe/ICTB

Tabmuna 1
Mojayab AUCHUIIIAHBI dopmupyemMbie Ouenounbie | KommuecTBo
KOMIIeTeHI|UH UIH UX MarTepuaibl 1
4acTu CpeAcTBa
Pa3pen 1. O0ias ¥ HeopraHuyecKasi XMMHSL.
1.1. OcHOBHBI€E 3aKOHbI XUMUH. na3 11
CtpoeHue BeljecTsa OIIK-1. CriocobeH pemiats | 3atgura JIP 1
TUIOBBIE 3aJauu TectupoBaHue 32
1.2. 3aKOHOMEPHOCTH | MPothecCuoHaNTbHON nas 11
IIPOTeKaHUs XUMHUUECKUX | [esTeJIbHOCTU Ha OCHOBe CobecenoBaHue 7
peakLui. 3HaHUM OCHOBHBIX 3aKOHOB | 3aruTa JIP 1
MaTeMaTU4eCKUX 1 TecTupoBaHue 48
1.3. CaolicTBa pacTBOpPOB. | €CTECTBEHHBIX HayK C nas 11
WoHHbIe B3aWMO/IENCTBYS. NpUMeHeHHeM CobecenoBaHue 5
MH(pOpPMaLIMOHHO 3awura JIP 2
KOMMYHMKAL[MOHHBIX TecTupoBaHue 41
1.4. OKUCUTETBHO- TEXHOJIOT Ui nn3 11
BOCCTaHOBUTEJIbHbIE PeakLuu CobecenoBaHue 6
3awwmra JIP 2
TectupoBaHue 39
1.5. Komriiekcoobpa3oBaHue na3 22
3augura JIP 2
TectupoBaHue 44
1.6. PacripocTpaHeHHOCTb B TectupoBaHue 10
npupose U  OHosIOrHYecKas
pOJIb 3/IEMEHTOB.
Paszpen 2. Opranuyeckas XMMus
2.1. TeopeTnyeckyie OCHOBBI nas3 84
OpraHuYyecKOr XUMHH. OIIK-1. Crioco6eH pewiaTh CobeceoBaHHe 22
2.2. YrneBogopopl THTOBBIE 3ajauk TectupoBaHue 44
2.3. Kucnopogcopepxartiue NpoheccHoHambHO nas3 17
CoeZIMHEeHUSs CobecenoBaHue 11
JesiTeIbHOCTU Ha OCHOBE
_ 3awura JIP 1
3HaHUM OCHOBHBIX 3aKOHOB TecTHpoBaHHe 44
2.4. Jlunuapl. JKupel MaTeMaTH4eCKUX U na3 15
2.5. YrneBoppl €CTeCTBEHHBIX HayK C CobecenoBaHue 11
[IpUMeHeHUeM TectupoBaHue 24
2.6. A3oTcogepsarye MH(pOPMAIOHHO na3 14
CoeIMHeHUsI KOMMYHHKAIMOHHBIX TectupoBaHue 21
2.7. 'eTepoLMK/IMyeckye o na3 15
TeXHOJIOTUU
coefHeHus1. HykienHOBbIe CobeceoBaHue 11
KUCJIOTBI TectupoBaHue 25




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

OCBOEHUSA JNCIIUIT/IMHBI

Tabsuia 2 — dopMupyemMble KOMITETeHLAN

Kop v HaumeHOBaHMe
KOMIEeTeHLIUU

Kop v HaumeHOBaHMe
WH/IMKaTopa JA0CTHKeHUsI
KOMIIeTeHLIUU
(4acT KOMMeTeHI 1K)

OrieHOYHBIE
MaTepuasbl U
cpefiCTBa

OIIK-1 CniocobeH peliaTh
TUTIOBBIE 33/jauu
ripodeccoHa/IbLHOM
JlesiTeIbHOCTH Ha OCHOBe
3HaHWM OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
eCTeCTBeHHBIX HayK C
TpuMeHeHreM
HMH(pOPMAaLOHHO
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUU

Pa3pen 1. O01asa ¥ HeopraHuyeckasi XUMHs

3Hamb:

- OCHOBHBIE TIOHATHS U 3aKOHbI XUMHU;

- 3aKOHOMEPHOCTHU TIPOTeKaHUs XUMUYeCKUX
TMIPOLIECCOB;

- 0COOEHHOCTH XUMHUUECKOU CBSI3U B
Pa3/IMYHbIX XUMUUYECKUX COeTUHEHUSX;

- CBOMCTBA Ba)KHEUIIMX K/1aCCOB
HeOpraHUYeCcKrX, OpraHuueCKuX CoeJUHeHHH
BO B3aMMOCBSI3U C UX CTPOEHUEM U
byHKLIUsAMY;

- CBOMCTBA Pa3/IMUHBIX JUCTIEPCHBIX CUCTEM M
pacTBOpPOB OHOIIOMMEPOB, METO/IbI aHA/TM3a
COCTaBa ¥ XUMHUYECKUX CBOHCTB BEIIIECTB;

- TIpaBW/Ia TeXHUKU 0e30MacHOCTH Y TIpaBUIIa
paboThI ¢ 1abopaTopHBIM 0O0PYOBaHUEM U
Cpe/iCTBaMH M3MepeHUH;

- TeXHUUYECKHEe BO3MOXHOCTH COBPEMEHHOTO
nabopaTopHOTo 0060py/I0BaHUS;

- OCHOBHbIE eCTeCTBEHHbIe, OM0/IOTHUECKHE U
nipodheccCrOHATbHBIE TIOHSTHS ¥ METO/IbI TIPU
peltieHny o61enpodeccuoHaTBHBIX 3a/]ay,
COBpeMeHHbIe TEXHOJIOTHU C UCII0/Ib30BaHUEM
NpUOOPHO-UHCTPYMEHTAbHOM 0Oa3bl

YmMmerts:

- 110JTb30BaThCs XUMUUECKUMHU PeaKTHBAMH,
nabopaTopHbIM 0060py/T0BaHUEM U
CpeicTBaMU U3MepEeHUs TIPH MPOBeIeHUH
nabopaToOpHBIX UCC/IeJOBAaHHH;
-CTaTUCTHUYeCKH 00pabaThiBaTh 1
VWHTEPIPEeTUPOBATh UX Pe3y/IbTaThl:

- MCTO/Ib30BaTh OCHOBHBIE €CTECTBEHHbIE,
Ouosioruueckre v poheccuoHaTbHbIe
TIOHATHUSI ¥ METO/IbI TIPH PeILIeHUH
o61enpodeccoHaTBHBIX 3a/jau

Bnagets:

- HaBbIKaM1 000CHOBAHUS U peasi3aliiu B
rpodeccuoHaIbHOMU [JleATeTbHOCTU
COBPEMEHHBIX TeXHOJIOTHH C
HCIT0/1b30BaHKeM TIPUOOPHO-
WHCTPYMEHTa/IbHOM 6a3bl;

nas
CobecenoBaHue
3argura JIP
TectupoBaHue




- HaBBIKaM# PabOTHI CO
CMeLUaIM3UPOBaHHBIM 000PY/I0BaHHUEM U
Cpe/iCTBaMH U3MepeHust TIPU TIPOBeIeHUH
71abopaTOpPHBIX UCC/IeJOBAHUM.

Pa3pen 2. Oprannyeckasi XuMus

3Harh:

- OCHOBHBIE TIOHATHS U 3aKOHbI XUMHU;

- 3aKOHOMEPHOCTHU TIPOTeKaHUs XUMUYeCKUX
TIPOLIeCCOB;

- 0COOEHHOCTH XUMHUUeCKOU CBSI3U B
Pa3/IMUHbIX XUMUUYECKUX COeTUHEHUSX;

- CBOMCTBA Ba)KHEUIINX K/1aCCOB
HEOPraHNYeCKUX, OPraHUueCKNX COeJUHEeHHN
BO B3aMMOCBSI3U C UX CTPOEHUEM U
byHKIUAMY;

- CBOMCTBA Pa3/IMUHBIX JUCTIEPCHBIX CUCTEM U
PacTBOPOB OMOTIOIMMEPOB, METO/IbI aHA/TK3a
COCTaBa ¥ XUMUYECKUX CBOMCTB BeIIleCTB;

- TIpaBWJIa TeXHUKU 0€30MacHOCTH U TIpaBy/ia
paboThI ¢ 1abopaTopHBIM 000PYZOBaHHEM U
CpefCcTBaMH U3MepeHUH;

- TeXHUYeCKre BO3MOXXHOCTH COBPEMEHHOTO
nabopaTopHOro 000py/I0BaHMS;

- OCHOBHBIE eCcTeCTBeHHbIe, OM0/IoTHYecKre 1
npodhecCUOHATbHBIE TTOHATHS ¥ METO/IbI TIPU
peliieHny o61IenpodeccUOHaTBHBIX 3a/]ay,
COBpeMeHHbIe TEXHOJIOTHH C UCTI0/Ib30BaHHUEM
NpUOOPHO-UHCTPYMEHTATbHOU 0a3bl

YMmetsb:

- T10JTb30BaThCSI XUMUUeCKUMHU PeaKTHBaMH,
nabopaTopHbIM 000pyJOBaHUEM U
CpeAcTBaMU U3MepeHHUs TIPH MTPOBeieHuH
71abopaTOPHBIX UCC/Ie/I0OBAHM;
-CTaTUCTHUYECKH 00pabaThiBaTh U
VWHTEPIIPEeTUPOBATh UX Pe3y/IbTaThl:

- MCTIO/Th30BaTh OCHOBHBIE €CTECTBEHHbIE,
Ouonornyeckre v mpodeccroHanbHbIe
TIOHSATHUSI ¥ METObI TIPH PeIlleHUH
ob1ernpodeccroHaNbHBIX 3aay

Bnagers:

- HaBbIKaMU1 000CHOBaHMS ¥ peajinu3aluy B
npodheCCUOHATBHOM /1eTeTbHOCTH
COBPEMEHHBIX TeXHOJIOTUM C
WCTI0/Ib30BaHHEM TTPUOOPHO-
WHCTPYMEHTa/TbHOU 0a3bl;

- HaBbIKaMU PabOTHI CO
CreLaIM3UPOBaHHBIM 000PY/I0BaHHEM U
CpeAicTBaMU U3MepeHHUs TIPH MPOBeIeHUH
71ab0PaTOPHBIX UCC/Ie/IOBAHUM.

nas
CobecenoBaHue
3arura JIP
TecTtupoBanue




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

Tunosble 3ajauu 1o TeMe 1.1: «OcHOBHbIE 3aKOHBI U TOHATHA»

1. Ilpu B3aumopelcTBUM 3,24 T TpPexXBaJIeHTHOIO MeTa/jla C KUCAOTOM Bbifenunioch 4,02
BOZOpoJa (H.y.). BeluMcinTe MosipHbIe MacChl SKBUBaJIeHTOB MeTasljla, ero OKCHU/ia U aTOMHYH0 Maccy
MeTasa.

2. ITpu BoccTaHOB/IeHUH BogopoaoM 10,17 © oKcHza JBYyXBaJeHTHOIO MeTasla 00pa30Baioch
2,25 r Bojpl, MospHasg macca skBuBajeHTa KOTopod 9,00 r/mosb. BelumcivTe MoOsSIpHBIE MacChl
9KBUBA/IEHTOB MeTaJl/la, ero TUAPOKCH/Ia ¥ aTOMHYIO MacCy MeTasiia.

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

4. TIpu BoccTaHoB/eHUH 6,50 T OKCHZIa TPEXBAJIEHTHOTO MeTasia 00pa3oBanochk 4,45 r MeTasia.
BbruriciuTe Mo/sipHbIe MacChl 5KBUBa/IeHTOB MeTaJlla, ero okcuza. Kakoi 3To metann?

5. Cynbdug mbibsaka cogepxuT 39,0% cepsl, MoJisipHasi Macca KBUBajieHTa KoTopoit 16,0
r/MOJb. Bblunic/iuTe MOJISIPHYIO MacCy SKBUBAaseHTa U BajleHTHOCTb, MBILIbSIKA, COCTaBbTe (HOPMYTy
3TOrO BellecTBa.

6. ITpu peakuyu Mexay 0,366 r AByXBa/leHTHOTO MeTa/ljla U KUC/IOTOW BbIZIeIUIOCh 336 M
BoZiopoZia (H.y.). Belunciute MossipHble MacChl SKBUBAJIEHTOB MeTaslla, €ro OKCHJA W OlpefennTe
KaKOW 3TO MeTasll.

7. BojopoaHoe coefjuHeHVe TpeXBa/IeHTHOI'O jIeMeHTa cofepxut 8,9% Bopopoga. Berunciure
MOJISIPHbIE MacCChl 5KBMBAJIEHTOB 3/IeMEHTa, JaHHOI'0 TUJPU/a U aTOMHYI0 MacCy 3/1eMeHTa.

8. /lns pactBopenusi 16,86 r meta/uia nmotpeboBanock 14,7 r cepHOH KUC/IOTHL. Bbunciure
MOJISIPHbIE MacCChl 5KBMBAJIEHTOB MeTajljla U ero OKCHUja.

9. [lByxBaneHTHbId MeTann Maccod 0,601 r B3aumogeucTByeT c cepout maccou 0,480 r.
Bbruriciiute Mo/sipHbIe MacChl 5KBUBa/JIeHTOB MeTaJla, Cy/ib(dua MeTanaa U aTOMHYI0 Maccy MeTasa.

10. B okcupe TpexBaneHTHOro metamia Maccout 5,10 r cogepxutcsi 2,40 r Kucaopoza.
BerunciuTe MossipHbIe MacChl 5KBUBAJIeHTOB MeTasljla, ero OKCU/a M aTOMHYH0 MacCy MeTaJiia.

11. TIpu okucnenuu 2,81 r AByXBa/JeHTHOTO MeTasla oOpa3oBanock 3,21 T ero okcuja.
Brerunciure MosisspHyro Maccy Mmertayia. Kakon sto mertann? KakoBa MosisipHasi Macca MeTaula U
MOJISIpHasi Macca 5KBHUBaJ/ieHTa MeTasuia’?

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

Copepxanue oTuera:

[MopsimkoBbI HOMep JlabopaTOpHOM paboThl, ee Ha3BaHUeE.
Lenb paboThI.
3ajaHue.
KpaTtkoe TeopeTrueckoe BBeJileHUe K JaHHOU pabore.
Ha3BaHue onbITOB.

6. OdopmsieHre pe3ynbTaToOB OIBITOB B COOTBETCTBUHU C MPEABSIB/SIEMbIMUA TPeOOBAaHUSIMH.
3armura 1labopaTopHOi paboThl OCYIIECTB/ISIETCS Ha 3aHATHH, CIe[YIOLeM T0C/Ie ee BbIoHeHust. [1pu
3alUTe CTYAEHT [O/DKeH TIpeJCTaBUTh OT4YeT TI0 JjabopaTopHO paboTe, COCTaB/I€HHBIH TIO
TIpe/i/IO)KeHHOW BbIlLIe CXeMe, TMOSICHUTh BCe TpUBEJeHHble PAacueThl U BbIBO/bI, BBINOJHWUTL CBOU
BapMaHT 3aZlaHUsI TI0 TeMe JjabopaTopHOM paboThl (pelmTh 3a/jauy WM COCTaBUTh YPaBHEHUS
XUMHUYECKUX peaKLvi).

TecToBble 3alaHNs [I/IA TEKYII[ero KOHTPOJIsI 3HAaHUM 110 TeMe: «OCHOBHbIE 3aKOHBI U IIOHATHA»
Ba)xkHeiilye Teopyuu, COCTaB/IAIOIME 0CHOBY XUMHH, 3TO

+ aTOMHO-MOJIEKYy/ISIpHasi TeOpHUsl KBAHTOBAsl TEOPUsI CTPOEHUSI aTOMOB U MOJIEKYJI, 3aKOH COXPaHeHUsI
Macchl ¥ SHEPTUH, NepUOJUUeCKUd 3aKO0H;

OKHCJIUTeNTbHO- BOCCTAHOBUTE/IbHASL TeOPUS], TEOPUS U ea/IbHbIX ra30B, TEOPUSI CTPOEHUS
KOMIIJIEKCHBIX COeJIMHEeHNH;

kW=



Teopysi KUCJIOT U OCHOBaHUM bpeHcTeza JIoypu, Teopust BalleHTHBIX CBsi3eii ["aiiTiepa u JIOH/[0Ha;
TeOpUsi XMMUUEeCKUX CBsI3el, TeOpHsl reTeporeHHbIX MPOLIeCCOB, 3/IEKTPOHHAsI TEOPUS;

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

HOH,;

+aToM;

XUMHUECKUM 3/IEMEHT;

KonuecTBO BeljecTBa — 3T0:

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

HaBeCKa Bell|eCTBa;

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

TI0 YHCJTy 3/1eKTPOHOB;

TI0 UKC/Ty TIPOTOHOB;

TI0 T10JI0’KEeHUIO B NePUO/INYeCKOl CUCTeMe;

Kakasi cTpoKa U3 nepeurc/IeHHbIX BeIl[eCTB BK/II0UAeT TO/ILKO MPOCThIe BelecTBa?
KHCJIOPO/, BO3/lyX, BOJOPO/, >Keje30;

docdop, Bojopo1, TUPUT, Cepa;

ZlepeBo, MeCOK, MeT;

+Kesie30, cepa, 030H, aiMas;

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

+CKHCaHHUe MOJIOKa;

+p>KaB/IeHHe >Kesle3a;

MpaB/IeHUe MeTalla,

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

3aKOH 5KBUBAJ/IEHTOB;

+3aK0H coXpaHeHHs MacChl BelleCTBa;

3akoH ABorazpo;

Yrto Ha3bIBaeTCsa NOCTOSIHHOM ABoraapo?

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

+uncio vactuiy 6,02-1023, cogepxkaiuxcs B 1 MoJib 1060r0 BelecTBa;
1 Mot BelecTBa, cogeparruii 6,02-10 22 aTromMoB;

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

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

K. [1anbTOHOM;

+K. IIpyctom;

A. ABorazpo;



MHorue xuMHUYeCKHe 3/1eMeHTbl 00pa3yl0T HeCK0/IbKO NPOCTHIX BelleCTB, 00/1aalomux
pa3/IMuYHbBIMHU cBoMicTBaMH. Kak Ha3bIBawT 3T0 siB/IeHUe?

NoIMMOp(U3MOM,;

TOMOJIOTHEeH;

MHOI'OMEpPHOCTBIO;

+a/u10Tponuew;

XuMHUYeCcKHe CoeJHHEeHHs MePEeMEHHOr0 COCTaBa Ha3bIBAOT:
CJIO’KHBIMU BEI[eCTBAMM;

JA/TbTOHUIAMU;

KOMIT/IeKCHBIMH BeIlleCTBaMH;

+0epToamMuy;

XumMuueckKye coefMHeHUs MOCTOTHHOI0 COCTaBa Ha3bIBAKOT:
OepTosTHIaMU;

BellleCTBaMuy;

+aa/bTOHUaMU;

KOPILYyCKYy/IUlaMU;

Onpegenurte Maccy () KHC/IOP0/a, 00beM KOTOporo (H.y.) coctaBJisieT 44,871
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 Ka/ibijus paBHa 10 r. Onpejeiure Ko/ IM4eCTBO MOJIb 3TOH COJTH
100;

+0,1;

0,01;

10;

Kakyo maccy (r) umeer 1,55 10?3 mosieKys1 Bojbl
+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 aMMHaK;,

a3oT U KUCJIOpPO[;

aMMUak u ¢Top;

KUc/iopos U ¢rop;

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

+22.4 nm3;

22,4 m3;

2,24 M5;

B kKakom 00béMe (/1) aproHa (H.y.) COAEp)KMTCA CTO/IBKO JKe aTOMOB, CK0/1IbKO B 11,2 J1 Bojopoja
+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 3Ha4eHHs MOJISIPHBIX MacC SKBHBaJ/IEHTOB (I/Mo0J1b) ciieaymomux BemecTs: NaCl u
NaHSO;3

+58,5 1 104

104 u 58,5

58,5u 10,4

585 u 1,04

HaiiuTe Maccy BemjecTBa HUTpaTa aMMoOHHUs ( T'), KOTOpPasi MOXKeT ObITh MOJ/IyuyeHa Npu
B3aMMO/IeMCTBHH 224 /1 aMMHAaKa C a30THOM KMC/I0TOM NPH HOPMAaJ/IbHbBIX yYC/IOBUAX.

8

+800

80



0,8

B peakiuio ¢ BogopoaoM Bcrynusio 7,1 r razoodpasHoro xjiopa. PaccunTaiiTe KOJIMueCTBO
BellecTBa (M0J/Ib) MPO/JyKTa pPeaKiiiu.

0,1

0,3

+0,2

0,4

CepHy10 KMC/IOTY NO/Iy4al0T PH B3aumozeicrBuM okcuja cepsl (VI) c Bogoii. CKo/IbKO
rPaMMOB OKCH/Ia Cepbl He00X0JUMO B3ATh JJis moydeHus 196 r H, SO4?

1,6

+160

16

0,16

130 r quHKa mMpopearupoBasio ¢ KUCI0pojoM. CKO/IbKO rPAaMMOB OKCH/IA IIHHKA 00pa30Baioch?
1,62
+162
16,2
1620

Kakoii 00em (i1) juokcuja cepsl (H. y.) odpa3syercst npu oxuranuu 20 1 H>S? Peakuust
NMPOTEKaeT B COOTBETCTBHHU C ypaBHEeHHEM

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

0,02

2

0,2

+20

Kakas macca BoapI () MOXKeT ObITH MO/Ty4YeHa NP B3aUMO/eiiCTBHH C KHCJIOPOJAOM 224 /1
BOAOpoOAa?

0,18

18

1,8

+180

HaviguTe Maccy ruJJpoKcuja Kaabius (T), KOTOPbIi ObLT I0/Ty4eH NP B3aUMO/IeHCTBUH C BO/IOH
658,8 r HeramieHo# U3BeCTH, cojepxamieit 85 % CaO.

74

800

+740

1000

Bomnpocsl s cobecegoBanusi «CTpoeHHe aTOMa U XMMHYeCKasi CBA3b»
1. CoBpemeHHbIe Tpe/CTaB/IeHust 0 CTpOeHrH aToMOoB. 3oTonbl. CTpoeHue.
3JIEKTPOHHBIX 000/I0U€K aTOMOB. J/IeKTPOHHAs1 KOH(MUTYpalys aToMa.
2. 3aKOHOMEPHOCTHU U3MEeHEeHUs] XUMUUYECKHX CBOMCTB 3JIEMEHTOB U UX COeJJMHEHUM B 3aBUCHMOCTU OT
nonoskeHus B [leprogmyeckoit cucTeme 3/1eMEHTOB.
3. XyuMuyecKasi CBsi3b: KOBajieHTHasi (TOJisipHasi U HerosisipHasi), MOHHasi, MeTasueckasi. Criocoobl
00pa30oBaHus KOBAaJIeHTHOU CBSI3U. DJIEKTPOOTPHIIATETbHOCTb.
4. Turbl rubpuv3aliiv aTOMHBIX opOuTaseil. 'eomeTpust MOJEKyJI.



5. CTenieHb OKUC/IEHUS U BaJIleHTHOCTb XMUMHUUECKUX 37IeMEeHTOB.
6. BomopoaHas CBSI3b.
7. Me>xXmMoJieKy/IsipHble B3auMO/]eliCTBUSI.

TunoBble ynpaxHenusi « CTpoeHre aroMa ¥ XUMHYeCKas CBA3b»
1. Hanmmure 37eKTpPOHHbIe (DOPMY/bl aTOMOB 3/IEMEHTOB C TOPSAKOBBIMA HOMepamu 16 u 29,
YUUTbIBas, YTO y IIOC/Ie[IHEr0 Ha 4YeTBepPTOM 3HepreTUYeCKOM YpPOBHe OJVH 3JIeKTPOH. K KakoMmy
3/1eKTPOHHOMY CeMEeNCTBY OTHOCUTCSI KaXK/bId U3 3TUX 37IeMEHTOB?
2. Hanmmmwre 3/1eKTpOHHBIE ()OPMYJIBI ¥ YK@XKUTE YUCIIO0 CBOOOAHBIX d-opOuTaseit A1s1 aTOMOB CKaH/As
Y LIUPKOHUS.
3. Hanummre 51eKTpoHHbIe (hOpMYJIbl aTOMOB M MOHOB aTFOMUHUS U KaJIbLUSL.
4. HanuiuTe 371eKTPOHHbIe (OpMy/bl aTOMOB 3/IEMEHTOB C TIOPSIAKOBBIMU HOMepamMu 35 u 42,
YUUTbIBas, UTO Y IIOC/IeJHEr0 Ha IATOM SHepreTUUyeCKOM YPOBHe OJUH 3JIeKTPOH.
5. Hanuimwre 3/1eKTpOHHBIEe JOPMYJIbl aTOMOB MapraHija u ceneHa. K kakoMy 3/1eKTDOHHOMY CEMENCTBY
OTHOCHUTCS KaK/IbIM U3 3THX 3/IEMEHTOB?
6. Hariite 3meKTpoHHbIe (HOPMYJIBI M YKaXKUTe UYKC/I0 CBOOOAHBIX d-opOuTaseit s aTOMOB TUTaHA
1 HUOOWSI.
7. HanuiuuTe >7eKTpOHHbIe (OpPMy/bl aTOMOB KpeMHHsI U >kere3a. PacripesenuTe Ba/ieHTHbIe
3/IeKTPOHBI TI0 OPOUTAISIM /I7IsI STUX aTOMOB B HEBO30YKZI€eHHOM COCTOSIHUH.
8. YKaxkuTe BCce 3HAUeHUS TJIaBHOT'O, OPOUTATBHOTO M MAarHUTHOTO KBAaHTOBBIX UKCEJT /IS 3JIEKTPOHOB
aTOMOB OepuIIUsL U KUCIOPO/ia.
9. YKakuTe BCe 3HAUeHUs I7IaBHOTO W OpOUTA/IbHOTO KBAHTOBBIX UMCEJT [Jisl BHEIIHUX 3JIEKTPOHOB B
aTromax 3/1eMeHTOB C IOPSALKOBbIMUA HOMepamu 27 u 32.
10. HanuiurTe 371eKTpOHHbIe (POPMYJIbI aTOMOB MarHusi U xjiopa. Pacripe/ieniite BajsieHTHbIE 3/1€KTPOHBI
10 opOUTAsISIM aTOMOB XJI0pa B BLICIIIEM SHEPreTHYeCKOM COCTOSIHUH.
11. Hanummre 371eKTpOHHbBIE (DOPMYJIbl M YKaXKUTE YMCJIO BaJIeHTHBIX /JIEKTPOHOB /1151 aTOMOB HUKEJIs
1 6poma.

TecToBBbIC 3d/idHUA /Il TEKYIIEro KOHTPOJIsA 3HAHUM «CTPOEHHE dTOMa U
XUMHUYeCKasa CBA3b»
Yto AB/IsAeTCA 0CHOBaAHHEM A COBPEMeHHOﬁ KBaJII/I(I)I/IKaI]I/II/I XMMHYECKHX 3/IEMEeHTOB?
Bad/IEHTHOCTb
CTPOEHHE aTOMa
dTOMHasd MaccCa
+4KC/I0 IPOTOHOB B s1/ipe aToMa

Uro onpepenseT (pu3nuecKui CMbIC/I NOPSA/JKOBOr0 HOMepa XMMHYeCKOro 3jieMeHTa?
T10JI0’KeHHe 3/1eMeHTa B [Iepuo1uueckoi cucreme

+4KCJI0 IPOTOHOB B s/ipe aTomMa

YMCJI0 SHEPreTUUecKux ypoBHeH

YMCJI0O HEUTPOHOB B aTOMe

Uro onpepessieT (pu3nueCKUil CMbIC/I HOMepa nepuo/ia B NepuouuecKou 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

YeM 00ycC/10B/IeHbI MeTa/UTHUECKHE CBOMCTBA XUMUUYECKHX 3/IEMEHTOB C TOYKHU 3PeHHs] XUMUHU?
+CI1ocOOHOCTBIO aTOMa OTJABATh 37IEKTPOHBI

CrOCOOHOCTBIO pearpoBaTh C HeMeTaslaMu

Be/IMUMHOM 3J/1eKTPOOTPULIATE/TbLHOCTH

CTPOEHMEM KPUCTa/UIMYeCKOU peleTKU



Kakue cBOHCTBa yCH/IMBAKOTCA Y XMMUYECKHX 3/IEMEHTOB IJIaBHBIX MOATPYIII C yBeJTHYeHHeM
aTOMHOIr0 HoMepa?

+MeTa/l/InuecKre CBOMCTBA

HeMeTa/JIM4ecKre CBONCTBA

XUMHUecKass aKTUBHOCTD

pPacTBOPUMOCTD B BOjie

Kakue CBOHCTBA yCH/IMBAIOTCA Yy XMMHUYECKHX /IeMEHTOB B Mpejie/iax mepuoja cJieBa Hanpago?
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 ry1aBHBIX MOArpynmnax nepruoJuueckoi CHCTeMbl BOCCTAHOBUTE/IbHAsI CIOCOOHOCTH aTOMOB
XMMHMYECKHUX 3/IEeMEeHTOB 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 unc/10 cBoOoAHbIX 3d opOuTasieii B aToMe UHKa?
5

+0

1

2

B no60o4YHbIX OArpyNax NepuoANYecKoil CHCTEMbI BOCCTAHOBUTE/IbHAs CMIOCOOHOCTH aTOMOB
XMMHMYECKHUX 3/IeMeHTOB 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 MIPUHUMAaeT MarHUTHOEe KBAaHTOBOE YUC/I0 /1A opouTaseit 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 3HaueHHs1 NPUHUMAaeT OpOUTa/IbHOe KBAHTOBOE YHCJ/IO /I/Isl BTOPOr0 YHEPreTHYeCcKoro
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

TpoHHasA (opmyiia aroma 1s2s2p83s23p3. OnpegenuTe 3/1eMeHT ¥ BO3MOXKHbBIE CTeIIeHH
OKHC/IeHHUSA

+3, +5. As

+4, +6. S

+ 43, +5.P

+3, +6.P

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

+ 20

50

19

JIiA aToMa C 3/IeKTPOHHOM (POPMY/I0ii BHEIIHUX 3/IeKTPOHOB yKaxute 4 s>3d'%4p? uucio
HeClapeHHbIX 3/IEKTPOHOB B 0CHOBHOM COCTOSIHMM aToMa

5

6

+2

4

Ykaxure 3/71eKTPOHHYI0 (hopMy1y aToMa ¢ropa.
1522522p®

1s?2s%2p?

+1s22s22p°

1522s22p®3s?

JI/isi psifi YacTULl YKaXKUTe, AJisi KOTOPBIX 31eKTPOHHbIE ()OPpMYJIbI 0/JHHAKOBBI.
Cl-, F, Br-

Li*, Na*, K*

+Mg?* , F-, Na*

N,O, F

YKaKuTe M0/IHYI0 3/IEKTPOHHYI0 (opMys1y aToma 23 V B OCHOBHOM COCTOSIHUH, pacroJiaras
opOuTanu (3HepreTHyYeCcKue MoypoBHH) B COOTBETCTBHH C yBe/IMYeHHueM >Hepruu. Onpejenure
Habop yeTbIpex KBAHTOBBIX YHCEJI /I/IfA MOC/IeJHEro 3/IeKTPOHA AaHHOI'0 3/IEMEeHTa.
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 37IeKTPOHHY0 ()opMyJly aToMa 30Zn B 0CHOBHOM COCTOSIHMHM, paciioJiaras
opOuTanu (3HepreTuyecKue MoypoBHH) B COOTBETCTBHH C yBe/IMUYEeHHEM PaCcCTOSHUSA OT s/pa.
Onpepeure HaGop YeThIpeX KBAHTOBBIX YHCe/I /ISl MIOC/IeJHEr0 3/IeKTPOHA JAHHOI'0 3/IeMeHTa
1522s22p®3s23p3d74s?; n = 3;1 =2; ml =-1; ms =%



+15225%2p°®3s?3p®4s23d!% n = 3;1 =2; ml = 2; ms = -
1522s22pf3s?3p3d74s*; n=3;1 =2; ml =2; ms = %
1522s22p®3s23p®4s23d’; n = 3;1 =2; ml = 2; ms = %

YKaxuTe MO/THYIO 3/IEKTPOHHYI0 opmysy aTroMa 15sP B Bo30yxieHHOM cocTtosinuM (P*), u noHa
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 0/IHYI0 3/IeKTPOHHYI0 ()OpMYJly aT0OMa B 0CHOBHOM COCTOSIHMHM, pacroJiaras
opOuTa/nu (3HepreTHyYeCcKue MoypPoBHH) B COOTBETCTBHH C YBe/IMYEHHEM PAaCCTOAHHUA OT Apa,
eC/IM ToC/IejHeMY 3/IeKTPOHY JAHHOI'0 3/IeMEHTa COOTBETCTBYIOT (/Ie/[yI0lje KBAaHTOBbIE YHC/Ia:
n=3;1=2; ml =-1; ms = -%. Kakoii 310 3/;1eMeHT?

1522s22p®3s23pb3d24s? ; 22Ti;

1s22522p63s23p63d°4s? ; 29Cu;

+15%25%2p°®3s?3p®4s23d? ; 22Ti;

1s225?2p%3s23pb4s23d° ; 29Cu.

YKaKuTe MO/IHYH 3/1eKTPOHHYI0 (JopPMYJly aToMa 16S BO BCeX BO3MOXKHBIX B030YK/[€HHbIX
COCTOSTHMSX (S*).

1s225?2p%3s23p*; 1522522pf3s23p33d!

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 OKMC/IMTeNb ;F~ —He oKuc/IvTe b , He BOCCTaHOBUTEJIb

oF — ¥ oKMC/MTeNb M BOCCTaHOBUTEIb; F~ — TO/IBKO BOCCTaHOBUTE/Ib

oF — TonbKO OKMcauTesns ; F~— TO/IBKO BOCCTaHOBUTEIb

oF——Tonbko okucuresns ; F- — 1 okucamuTess U BOCCTaHOBUTETb

Pacnosioxxure ciiegyromniue opourTaau ( FJHepreTHyecKre nNoJypoBHH) B MOPsiAKe BO3PaCTaHUA
Heprum: 3p, 3s, 3d, 4s, 4p. Vicnio/ib30BaHHe KAaKOro npaBu/ia Mmo3BoJisieT Mo/ TBePAUTh AaHHYI0
C/1eJ0BaTe/IbHOCTE?

3s<3p<3d<4s<4p; 1- e npaBwio K1eukoBCKOro

3s <3 p<4s<3d<4p; 1- e npaBuI0 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 c/iegyomniue opouTaau ( FJHepreTuyecKe moJypoBHH) B MOPsiAKe BO3PaCcTaHUA
JHeprum: 4s, 4p, 4d, 5s, 5p. Vicrio/ib30BaHHe KaKoOro npasu/ia no3BoJisieT No/TBepAUTh AaHHYI0
noc/1ei0BaTe/IbHOCTh?

4s< 4p<4d<5s<5p; 1- e npaBwi0 Kj1eukOBCKOTro

4s <4 p<5s<4d<5p; 1- e npaBuo 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 KAKHX U3 NMPHBeJIeHHBIX HIDKe MOJ/IeKY/I KPaTHOCTh CBSI3U PaBHA /IByM:
+0s



N>
Clh
+CoH>

YKakurte, B KAKMX U3 NPUBE/IeHHbIX HIKe M0JIeKYJ/I KPaTHOCTh CBA3U PaBHA TPpeM
O))

+N2

Cly

H>

YKa)KuTe MOJIeKYyJ/1y, B KOTOPO# cTeneHb HOHHOCTH Hau0o/IbIIast
HCI

HBr

HI

+HF

YKaXuTe MOJIEKY/Ibl, B KOTOPHIX XHMHUYECKHe CBA3H KOBA/IEHTHO- MOJ/ISAPHbIE:
+H>0

+Hy SOq4

Ch

H>

YKa)KuTe MOJ/IeKY/Ibl, B KOTOPbIX HMEeTCs CBA3b, 00pa30BaHHAasi M0 A0HOPHO-aAKI[eTITOPHOMY
MeXaHHU3MY:

02

N>

Ch

+NH**

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

+NH3

HCI

CcO

Ykaxure COeUHEHHUA , MOJIEKYJ/IbI KOTOPbIX UMEKT JINHeHHoe CTpoeHuHE :
+CO»

H>O

NHz

CCly

Ykaxure CO€eMHEHHUA , B KOTOPbIX (])OpMa MOJIEKYJ/I TPUTOHA/IbHAA IMMUPaAMHA:
CO2

NO2

+NH;

BF3

YKaxuTe COeJUHEHHS , B KOTOPbIX 0POMTa/IM [eHTPAJIHLHOI0 aTOMa HaXoAATCA B sp3-
THOPUAN3AIUH :

+CH4

BF3

CO



CO..

YKa)KuTe Bell[eCTBa, KOTOPbie 00pa30BaHbI 3a CUET KOBA/IEHTHON HeNo/IAPHON CBSA3M:
SO»

+02

P20s

+Cl»

YKa)KuTe Bell[eCTBa , KOTOpPbIe 00pa30BaHbI 3a CYUET HOHHOWM CBA3HU:
+KCl

NO2

P205

+Nal

Ykaxure COeJHHEHHSA, B KOTOPbIX KOBA/IECHTHAA CBA3b 06pa3OBaHa TOJIBKO I10 06MeHHOMy
MeXaHHU3My:

+H3PO4

NH4Cl

[BE4]-

+ H>SO3

Kakmue okcuipl 0yyT MMeTh 0oJiee MO/ISAAPHYIO CBSI3b: OKCH/BI MeTa/LI0B I rpynmnbI riiaBHOM
MOATPYNIbI WX OKCHABI MeTa/u1oB I rpynnbl ryiaBHo# nmoArpynnel? B BeIOpaHHOM MOArpyIne
YKa)KUTe 3JIEMEHT, OKCH/] KOTOPOro MMeeT Haubo,iee Mo/IAPHYI0 CBSA3b.

OKcuZbl MeTasoB | rpymrel rnaBHoM noArpynmnsl, LioO

+0KcuAbl MeTasnos | rpymnmnel rnaBHoW nogrpynmnsl, FroO

okcuzbl MeTasnoB Il rpynmel rnaBHoM noArpymnmnsl, BeO

okcuzbl Metasnos 11 rpynmnel rnaBHoM nogrpynmnsl, RaO

Ykaxure COeUHEHHUSA, MEXAY MOJ/IEKY/IAMH KOTOPbIX BO3MO>KHd BOAOPO/JHAasA CBA3b:
+NH3
+HF
+H>0O
02
Bonpocsl /151 codecefoBaHus «3aKOHOMEPHOCTH MPOTEKAHUA XUMHUYECKHX PeaKI{Hii».

1. Yto n3yyaeT Xxumuyeckasi TepMOJMHaMUKA?

2. CKOpOCTH TIpOTeKaHUsl XMMHUYeCKHX TMpeBpallleHU U MeXaHW3Mbl 3THUX MpeBpalleHuH.
3. OHepreTMueckKre XapaKTePUCTUKU (PU3UUECKMX M XUMHUYECKUX TPOLIECCOB M CIOCOOHOCTh
XUMHUUECKUX CUCTEM BHITIOJIHSATE MOJIe3HYI0 paboTy.

4. YcnoBus CMellleHUsl XMMUYeCKOro paBHOBECHUS.

5. BausiHue KaTtasn3aTopoB Ha CKOPOCTb XUMUYECKUX MPOLIECCOB.

TumnosBble 3a/jJa4u 10 TeMe «3aKOHOMEPHOCTH NMPOTeKaHUA XUMHUYECKHUX PeaKI{uii».
1. KoncranTa ckopoctu peakiuu A + 2B « 3C pasHa 0,8. Haua/ibHble KOHL|@HTPALUK BellecTB
A u B paBHbI cootBeTcTBeHHO 2,0 M 1 3,0 M. Bpiuncinre CKOPOCTh peakljii B Haya/bHbIi MOMEHT U
KOrJja KOHL|eHTpaLus BewjectBa B crana paBHou 0,6 M.
2. Koncranra ckopoctuy peakiuu 2 A + B « 2C paBHa 0,6. HauasibHble KOHLIEHTpaL[My BelleCTB
A n B pasnsb! cootBerctBeHHO 0,4 M 1 0,5 M. Beruncinre CKOpOCTh peakLjiy B HaYa/IbHbIM MOMEHT U
B MOMEHT, KOI'/la KOHLIeHTpaLys Bewjectsa A ymeHbuuTcs Ha 0,2 M.



3. Uepe3 10 MuHyT nocsie Havasia peakiuu 3 A + B « 2 C koHueHTpauu BelectB A, B u C
cocrtaBwii coorBerctBeHHo 0,3 M, 0,1 M u 0,04 M. KonHcranta ckopocTu peakuuu pasHa 0,5.
BbruniciuTe CKOpOCTh peakliuu B HaualabHbI MOMEHT U uepe3 10 MUHYT moc/ie Havyasa peakijuu.

4. KoHCTaHTa CKOPOCTH peakLMM pa3/ioykeHus okcuza a3ora (I) Ha a30T ¥ KMCI0po/ paBHa 5 X
10 4 . UcxoaHas KoHueHTpauus okcuza asora (I) pasna 4,0 M. BoluvciuTe HayaJbHYH) CKOPOCTh
peaklvy U ee CKOpPOCTb, Kora paznoxutcs 40% okcuza azora (I).

5. B romorenHoii cucteme A + 2 B « C paBHOBeCHbIe KOHLIeHTpal[1u BellecTB A, B 1 C paBHBI
coorBerctBeHHO 0,05 M, 0,10 M u 0,20 M. BpruucimTe KOHCTAaHTy pPaBHOBECUSI U UCXOJHbIE
KOHLIeHTpaLuu Bellects A u B.

6. KoHcTraHTa paBHOBeCus IIpY CUHTe3€e aMMHaKa M3 a30Ta U BoJopoza, pasHa 0,1. PaBHOBeCHbIe
KOHLIEHTpaLMX BOIOPO/ia U aMMMaKa paBHbI COOTBeTCTBeHHO 0,6 M u 0,2 M. Brrurciiute HayaibHYIO U
PaBHOBECHYIO KOHLIEHTPALMX a30Ta.

7. Konrentpaiuu okcuza cepsl (IV) ¥ Kuciopo/a 10 peaku ObUTH COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. IIpu paBHOBecuMu KOHLeHTpauus okcuzaa cepbl (IV) crana paBnou 0,01 M.
Brruric/ivite paBHOBeCHbIE KOHLIEHTPAL[MK KMCI0poAa, okcuza cepbl (VI) 1 KoHcTaHTy paBHOBecusi: SO»
+02 « SOs3

8. PaBHOBecue mpotiecca pasnoxkeHusi okcuzaa asora (IV) Ha okcup asora (II) U kuciopop
YCTaHOBUJ/IOCh TpHU KOHLeHTpauusx okcuga a3ota (IV), okcupa asora (II) u kucnopoza, paBHBIX
cootBerctBeHHO 0,08 M, 0,02 M u 0,01 M. BbUMC/INTE KOHCTAHTY PaBHOBECHSI M Haya/lbHble
KOHLIEHTPaLU UCXOJHbBIX BEIeCTB.

9. KoHcTaHTa paBHOBecUs roMmoreHHou cucrembl AB —~ A + B paBHa 0,06. PaBHOBecHas
KOHLleHTpauus BemjectBa A paBHa 0,03 M. HaliTu HauanbHYIO KOHL|eHTpaluto BellectBa AB. Kakas
Jl0JIs1 3TOT'O Bell[eCTBa Pa3/ioKWiIacb K MOMEHTY YCTaHOBJIEHUS] 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/lbHble KOHLIEHTPaLUA UCXOJHbIX BeIeCTB.

11. B romorenHoi crucreme A + B « 2C paBHOBecHble KOHIJeHTpaLuu BelllecTB A, B u C paBHbI
cootBerctBeHHO 0,12 M, 0,12 M wu 0,06 M. Bprunc/mTe KOHCTaHTy PaBHOBECUSI U HayaslbHble
KOHL[eHTpaLuu BelljecTB A u B.

TecToBble 3a/JaHMA /ISl TEKYI[ero KOHTPOJis 3HaHNH «3aKOHOMEePHOCTH NPOTeKaHUsA
XUMHMUYECKUX peaKkum»..

CTaHjapTHBIM COCTOSTHHEM BelllecTBa AB/IAETCA :

pPacTBOPEHHOE BeleCTBO ¢ KoHLeHTpauuen 1 mosb/n npu 0°C u 1 atM.
yucroe Beljectso Ipu 0°C u 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/IbNUN 00pa30BaHusi NPOAYKTOB PeaKLMU M CyMM 3HTA/IbIIUH 00pa3oBaHus
HCXOAHBIX BellleCTB C YUeTOM CTeXHoMeTpUuecKuXx K03¢(HI[HeHTOB B ypaBHEHUH XMMHYeCKOH
PeaKIuM npu p = const, Ha3bIBAETCA:

BHYTPEHHEeH 3Hepruen CUCTeMbl

SHTaJIbIINel pa3/oyKeHUsl BelljecTBa

+TerioBbIM 3(h()eKTOM XUMUUeCKOM peakliuu

M3MeHeHUeM SHTa/IbITUM XUMUUeCKoW peakLuu

Cucrema Ha3bIBaeTcsi TOMOTreHHOM, eC/Ii:

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

BCe BellleCTBa HaXOATCS B Pa3/IMYHbIX arperaTHbIX COCTOSIHUSX;

OHa COCTOMT U3 UaCTHUL| Pa3/MUHbIX BeLeCTB, Pa3/IMUHOrO arperaTHOro COCTOSIHUS, pABHOMEPHO
pacrpe/ie/ieHHbIX OTHOCUTEIbHO JPYT [Ipyra;



+0Ha OZIHOPO/IHA BO BCEX CBOMX TOUKAX [0 XUMHUECKOMY COCTaBY ¥ CBOMCTBAM U HE COJIEPIKUT
TPaHUILIbI pa3zena

JHTa/NbIUA XapaKTepUu3yeT:

BHYTPEHHIOIO SHEPTHIO BelleCTBa

+Teryioco/iep)kaHue BelllecTBa

CTpeMJ/IeHHe Bell[eCTBa BCTYMUTh B XMMUUECKYIO PeaKLUi0

TETUIOTy 00pa30BaHMUs BEIleCTBA, B3SITYIO C TPOTHBOIIO/IOXKHBIM 3HAKOM

OHTaNnBENNA 00pa30BaHus BelleCTBA XapaKTepU3yeT:

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

+TernoTy o6pa3oBaHust 1MOJIb CI0’KHOTO BeljeCTBa U3 TIPOCTHIX BEILeCTB;

TEeTUIOTY CropaHus 1T BellecTBa;

Tery1oBoi 3¢ ekt obpa3oBaHMst 1MOJTb CJIOXKHOTO BEI[eCTBA U3 MTPOCTHIX BEIIeCTB, B3SATHIN C
TIPOTUBOTIO/IOXKHBIM 3HAKOM.

JIsi XUMHUYECKHX PeaKIjHii, MPOTeKaIUX NPH CTaHAAPTHHIX YCI0BHUAX, BEPHO C/IeJyloLiee:
9H/IOTEPMHUUECKHE PeaKIMU He MOTYT ITPOTeKaTh CaMOITPOU3BOJILHO;

9HJJ0TEPMHUECKHE PeaKIUK MOTYT MPOTeKaThb TPH MOBBIILIEHHBIX TEMIIEPATYPaX, €C/IH U3MeHeHHe
SHTPOITUU TIPU 3TOM OY/IeT MO0XKUTETbHBIM;

9HJJ0TEPMHUECKHE PEAKIIUK MOTYT MPOTeKaThb TPH MOBBIILIEHHBIX TEMIIEPATYPaX, €C/IU U3MeHeHHe
SHTA/IBIIUU TIPH 3TOM OY/IeT OTPULIATETbHBIM;

+3HJI0TEPMUYECKHE PEAKLIUK MOTYT MPOTEeKaTh TPH JIFOOBIX TeMIepaTypax, eC/ii U3MeHeHHe SHepPryuu
I'n66ca npu 3TOM OYZIeT OTPHULIATETbHBIM.

He npou3Bojs BIUMCIeHHH, YKaKHUTE, /I KAKHX U3 MepedrC/IeHHbIX HIKe MPOoI[eCcCoB
HW3MeHeHHe YHTPOIHH MOJIOKUTE/TBHO:

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

AHC1(r)+02(r)=2Cl1 (1) +2H20 (1)

MgO(k ) + Ha (r) = Mg(k ) + Ho0 (x )

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

JInsA KakuXx mporeccoB n3MeHeHue 3Hepruu I'nooca oyaer orpurjaressHo npu 260 K u
HOPMa/IbHOM aTMoC()epHOM JJaB/IeHHHU

TasiHUSA JIbJiA

TUIaBJIEHUS JKesie3a

+KPUCTA/UTU3AIMY BO/IbI

KWTIEHUS BOZIbI

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

Ha0JTIOZIAeTCS TIPH JIFOOBIX yCIOBUSX

He HabJ/rojaeTcst MpH JitoObIX YCIOBUSX

+BO3MOYKHO, HO MPAKTHUUECKHU U3-3a Majloll CKOPOCTU MOKET He HaO/M0aThCst
BO3MO>KHO TIpY Ha/TMUHUM He0OXOAUMOTO peareHTa

TepmoauHaMmuyecKasi QyHKLHsA, KOTOPasi XapaKTepu3yeT Mepy YHOpPsA/J0YeHHOCTH CHCTeMbI HIH
Mepy O0ecriopsiika, Ha3bIBAeTCH:

+3HTpoNMen

SHTaJ/IbIIeN

cBOOO/IHOM 3Heprueit

sHepruelt ['ub6ca



Yemy paBHa TemioTa oopa3zoBanusi N>O(r) B Tepmoxumuuyeckor peakiuu C(rpadur ) + 2N2 O(r
) = CO2(r )+ 2N2(r);

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

—164 kIx/Mo/b

—82 k/I)x/MoJ1b

++82 kx/Monb

+164 kIx/Mo/1b

Yemy paBeH TerioBoi 3¢ ¢eKkT peakiium

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

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

+810 kI

+405 kIx

—405 k/x

IIpu cropanuu 1 mosb rpadura (C) Beigensierca 393,5 kK Teriorbl. 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 XMMHYeCKOH pPeaKIu 0T KOHLIEHTPALMU Pearupywiux BelecTs
yCTaHaB/IMBAeT:

+3aKOH JIeMCTBYIOLMX MAaccC /1J1si TOMOTe@HHBIX peakLuii

ripaBuio BauT- 'odda

3aKOH pa30apieHust OcTBanbga

ypaBHeHHe ['nb6ca

H3MeHeHHe KOHI[EHTPAIUK PearupyolijuX BellecTB B eJUHUIy BpEMeHH B eJJUHUIIE 00beMa W
YH(CJI0 3/IeMeHTapPHbBIX aKTOB B3aMMO/IEHCTBHS B eIMHULY BPeMeHH B eJUHHLIe 00beMa
Ha3bIBaeTCA:

MOPSIZAKOM peakLyy

+CKOpPOCTBIO peaKLiiu

MeXaHU3MOM peakKLIU

SHepruen peakLuu

KoHcTaHTa CKOPOCTH XUMHUYECKOI peaKijui U3MeHHUTCs, eC/Ii B CHCTeMe:

+U3MEeHUThb TeMIleparypy

BBECTH KaTaau3arop

BBECTH UHTMOUTOD

W3MEHHWTh KOHLIEHTpaL[MX Pearupyrolx BelecTB

CKOpOCTh KaKNX XHMHYECKHX PeaKI[UH YBeIMUUBAETCA C POCTOM TeMIepaTypbl:
JIFOOBIX

HUKaKUX

9K30TEPMHUUECKUX

+3H/I0TEPMUYECKUX

YBe/iMueHne CKOPOCTH XUMHYECKO# PeaKI[iy PH NOBIIIEHHH TeMIepaTypbl 00bsCHIETCS:
yMeHbIlIeHHeM Y1C/ia CTOKHOBEHU MeXy MOJIeKy1aMy

yBeJIMYeHreM MOTeHL[Ma/IbHOW SHepPruu MOJIEeKYT

+yBeJIMUeHUeM UMC/ia aKTUBHbBIX MOJIEKYJT



YMEHbIIIeHHEM SHEPI'UHU dKTHBALIUN

JeiicTBHe KaTanu3aTopa 00bACHACTCA TEM, UTO:

+B MPUCYTCTBUM KaTa/lM3aTopa peakiys UeT APYTUM IyTeM — uepe3 SJHepreTHuecku bosee
JOCTYTIHbIE CTa/IUM;

KaTa/In3aTop CHU)KAeT SHEPrHI0 aKTHUBALIUMY;

KaTayM3aTop CMellaeT XMMHUUYeCKOe PaBHOBECHE PeaKLIuK

B CTOPOHY 00pa30BaHusl MPOAYKTOB;

B MPUCYTCTBUU KaTa/IM3aTOPa YBEJIMUHUBAETCS YHCIIO CTOIKHOBEHUIH MOJIEKYJI.

Ecnu faB/ieHUe B peakIjHOHHOM CHCTeMe NMOHU3UTH B 2 pa3a, ckopocThb peakuu 2NO + Oz —
2NO3:

YMEHBIIUTCA B 2 pasa

YBeJIMUUTCA B 4 pasa

+yMeHbLIUTCSA B 8 pa3

YBeJIMUUTCA B 2 pasa

MaremMaTH4YeCKHM BbIpa)KeHHEM 3aKO0Ha IefiCTBYIOLIUX MacC
s peakpuu CO2(r ) + 4Hz(r ) = CH4( ) + 2H2 O(r ) siB/sieTcst:
v = k C(CO2)-4C(H>)

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

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

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

CKOpOCTb XUMHUECKO! peaKkI[uM sIB/IAeTCS BbICOKOU, eCJIM:
SHeprusi akTUBaL[UK BbICOKasi

SHeprus akTuBaluuu paBHa (

+3Heprusi akTUBal[u1 HU3Kasi

SHEeprus akTUBaLUU CpeHsisi

Ilpu yBenuuenuu temmneparypsl Ha40°C ckopocTh peakijuu Bo3pociia B 81 pa3, TemnepaTrypHbIi
K03()GHUIHeHT CKOPOCTH PeaKli PaBeH:

2

4

+3

5

Ha cko/bKo rpafycoB cjiejyeT MoBBICHTH TeMIepaTypy ra3000pa3Hoi cMecH /ijisl yBeTHYeHHs
CKOPOCTH peaknuu B 16 pa3 TeMnepaTtypHbii Ko3(puijueHT paBeH 2:

20°C

30°C

+40°C

50°C

Ckopoctb npsimou peakiiuu H>(r ) + I>(r ) = 2HI ( r ) npyu noBbIlIeHUH /JaB/ieHHs B 5 pa3
BO3pacTeT:

B 5 pa3

+B 25 pas

B 10 pa3

B 125 pa3



Ecnu paB/ieHne cucTeMbl YBeJTMYUTCA B 2 pa3a, TO CKOPOCTb XUMUuecKou peakiuu 2Al (kp ) +
3Clx( r) = 2AICI3( Kp ) u3MeHUTCH:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npsimoii peakiuu COz( r ) + C(rpadur ) = 2CO(r ) npu NoBbILIEHUH /JaB/IeHHus B 4
pa3sa Bo3pacrerT:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

MaremaTu4ecKUM BbIpa)KeHHeM 3aK0Ha JielcTBYOIIMX Macc A peakiuu C (rpadgwur ) + 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)%

Eciu npu noBbilieHUH TeMinepatrypbl Ha 30° CKOpPOCThb peakiju¥ yBeJIM4YuIach B 27 pas,
TeMrnepaTypHbIil KO3()PULIEeHT CKOPOCTH pPeaKI[ui PaBeH:

8

2

4

+3

Ecnu TemniepaTypHbIM K03((pHIMeHT CKOPOCTH peakiliiH paBeH 2, a TeMrepaTypa Bo3poc/ia Ha
20°, TO BO CK0JIBKO pa3 CKOPOCTH peakijMy Bo3pacrer?

+4

8

16

32

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

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

+CKOPOCTB TIPSIMOM peakKLIMu CTaHeT 0oJIblile CKOPOCTH 0OPaTHOU peakIyy;

CKOPOCTb TIPSIMOM Peakivy CTaHeT MeHbIIIe CKOPOCTH 0OpaTHOM peakIuw;

paBHOBeCHe He CMeCTUTCS

K cmelieHHI0 XUMHUUYECKOT0 PAaBHOBeCHs pPeaKu1

4HCI (r) + O2( 1) » 2 Cl2(T1) + 2 H20 (r) B/IeBO B 3aKpbITOH cUCTeMe NPUBeJeT :
nobaByieHre KUCI0poAa

+mo06aBsieHre Xyiopa

BBe/IeHHe KaTa/mu3aTopa

TIOHVKEHUE JIaBJIeHUsT

IIpu yBe/IMUeHNH AAB/IeHNUS PABHOBECHE PeaKIuu
CO(r)+HO(r) « COzx(r)+Hx(r); AH® =41 k/[x :
CMECTHUTCS BJIEBO



CMEeCTUTCSA BIIPaBO
+He CMeCTUTCA
CKOpOCTb npﬂMOf/i peakuuy CTaHeT 0oJibLIe CKOpPOCTU 06paTH0171 peakLuun

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

Kp =[C0O2 ]/ [CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHoOBecHe peaknuu

2ZnS (xkp) +302(r) « 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMeCTHTCA BJIeBO:
TpY yBeJIMUEeHUU KOHLIEHTPaLUU KMCI0poa

+I0MOJIHUTE/IbHOM BBeieHnH Zn0

+TI0BBILIIEHUM TeMIIepaTyphbl

TIOBBILLIEHUH [1aB/IeHUS

KoHcTaHTa XUMH4YeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOILIEHHe MOJISIPHBIX KOHLIEHTPaL[1i MPOAYKTOB peakLiui U UCXOJHbIX BellleCTB B COCTOSTHUM
XUMUUECKOT0 PAaBHOBECHSI;

BO CKOJIBKO Pa3 MOJIsIpHble KOHLIEHTPALMX UCXO/JHBIX BeIl[eCTB OO0JIbIIIe KOHLIeHTPAL|iA TIPOYKTOB
peakiuy;

COOTHOIIIEHHe CKOPOCTel MPsIMOM 1 00paTHOW peakIui;

COOTHOIIIEHHE HEePTUii aKTUBALIMY TIPSIMOM M 00paTHOM peaki[yit

B BbIpa)keHHe KOHCTAaHThI pAaBHOBECHS peaKIiiH He BXOAAT KOHIleHTpaLluu
B3aMMO/ el CTBYIOLIUX:

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 KOHLIeHTpauuu CO2

JoroHuTe1bHOM BBegeHnun CaCOs3

+TIOBBIIIIEHUU TeMIepaTyphbl

B Kakoii peakijyuy yBe/iMueHre 06’beMa 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 peakljii yBe/IMYeHHEe 00beMa CHCTeMbI BBI30BET CMellleHHe PaBHOBECHS B CTOPOHY
HCXO0/JHBIX BelleCcTB:

2SO 2(r) +302(r) « 2503(1)

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

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

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

PaBHoBecue peakuuu CO2( 1) + C(rpadur ) ~ 2CO(r ) npu NoBbIILIEHUH JaB/IeHUSA:
He CMeCTUTCS
CMEeCTHUTCSI B CTOPOHY KOHEYHBIX IIPOJYKTOB
+CMECTUTCS B CTOPOHY MCXO/HBIX BellleCTB
V3MEHUTCS TMHEWHO
Bomnpocs! piis codecegoBanus no teme «CBOMCTBA pacTBOpoB. VloHHBIE B3aMMOeHCTBH»
1. Tlonsitue pacTBopa. DJIEKTPOIMTHYECKass Teopust obOpa3oBaHusl pacTBOPOB. CIiocoObI BhIpaXKEHHUS
KOHLIeHTpaLX PacTBOPOB.
2. [Tuccoryaliys 3JIeKTPOJIMTOB B BOAHBIX pacTBopax. Crabble ¥ CUIbHBIE 37IeKTPOMUTHL. KOHCTaHTa 1
CTerneHb 3/1eKTPOIMTUUECKOU JUCCOLMALMN.
3. Cpefa BOJHBIX PACTBOPOB: KHCJIas, HeWTpasbHas, IenouyHas. Pacuer pH CHIBHBIX M C/1abbIX
3/1eKTPOJIUTOB.
4. Peaknn oHHOTO 0OMeHa. ['maposn3 costei.
5. OcHOBHBIE N0/10)KeHUS] KOOPAWHALMOHHOM TEOPUH.
6. OCHOBHBIE TUIbI U HOMEHK/IaTypa KOMILJIEKCHBIX COeZJMHEHU.
7. Tlpupoja XUMHUYeCKOM CBSI3M B KOMIUIEKCHBIX COeJuHeHMsX. Jlucconpanys KOMIIIeKCHBIX
coeIMHEHUH B pPaCTBOpax.
Tunossble 3ajauu «CBoMCcTBa pacTBOPOB. VIoHHbIE B3aMOAeCTBUA»

1. BeluncnuTe MOMSIBHYIO M 3KBUBa/JIeHTHYIO KOHILeHTpalud 12% -ro pactBopa cynbdaTa
aMMOHUs ( TVIOTHOCTH pacTtBopa 1,069 r/mn).

2. BbluncnTe 5KBUBa/JIeHTHYHO KOHLIEHTPALIWIO U MOJISIPHYHO 10710 CyJib(dara antoMunus B 20%
- HOM pacTBOpe IVIOTHOCTBIO 1,226 r/Mil.

3. OKBUBajieHTHasi KOHI|eHTpalysl KapOoHaTa HaTpus B pacTBope TIOoTHOCTHIO 1,040 paeHa 0,80
H. Bbruric/ite MacCoBYO ZIO/TI0 U MOJISIPHYIO 0JIF0 KapOoHaTa HaTpus B PacTBODE.

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 Macca kapboHaTa HaTpwsi, Heobxoaumas ayist mpurotoienus 200 mi 0,7 M pactBopa?
Berurciivre MOJIIPHYIO ZI0JIFO COJIU B 3TOM PacTBOpe, eC/I 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 MoJIs/IBHOCTb UCXOLHOT'O PacTBoOpa.

8. Ckosnbko M1 6,35 H pactBopa cynbdarta ammoHus (m10THOCTE pactBopa 1,200 r/mMi1) Hy>KHO
B3ATb g rpurotosieHuss 200 mi 10% -ro pactBopa miotHocThrO 1,057 r/mMn? Beruucivre
5KBUBA/IEHTHYH0 KOHL[€HTPAL[MI0 KOHEUHOr 0 PacTBOpa.

9. BblurciuTe MOJISIPHYIO KOHLIEHTPALMI0 U MOJIIPHYHO J10/1t0 HUTpara Kaaus B 20% - HOM
pacTtBope IJI0THOCTBIO 1,056 r/mit.

10. Kakotii 06beM Bozibl HY»KHO 106aBuTh K 300 M1 2,8 H pacTBOpa cepHO# KUC/IOTHI TJIOTHOCTBEO
1,085 r/mn pyia nosyuenus 9% -ro pactsopa? Berurciute MOJISJIBHOCTb UCXOLHOTO PacTBOpa.

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



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

CooTHecHuTe CrIOCO0BI BHIPA)XKE€HHA KOHIIEHTPAI[HI U e JHHUI[bI H3MePeHUs KOHI[eHTPaI[Hi

1. MoJisipHas 4. % (25%)

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

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

4. NpoLeHTHast 1. Mmonb/n (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 paCTBOpPUTE/ISI
+ MOJIb BelllecTBa B 1 MTpe pacTBopa
Macca Bewjectsa B 100 r pacTtBopa

CK0/IbKO r'PaMMOB PacTBOPEHHOI0 BellleCTBa COAepP>XUTcA B 50 I pacTBopa ¢ MacCcoBOH J10/1eH
(B-Ba) = 10%?

10r

20r

+5r

40r

CKoO/IBKO MoJIell paCTBOPEHHOT0 BelleCTBa COAePXUTcA B 1 /1 ;eliiMo/IIPHOr0 pacTBopa?
0,2Mo071b

1mob

+ 0,1mo0/b

0,01monn

Kakue u3 cieyomux 3/1eKTPO/TUTOB NMPHU AMCCOIHAUK o0pa3yomux noabl H u OH-
O/AHOBPEMEeHHO?

Ca(OH)2

KOH

H3POq4

+AI(OH)3

Kakwue 3/1eKTpO/IMTBI AB/ISIIOTCA 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/IeyI0Ilel peaKiiy 3allMChIBAalOTCA 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 BemjecrBa B MOHHOM ypPaBHEeHHH C/1e/lylollieli peaKIiMy 3alMCbIBAIOTCA B BUAE 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 coJiell XapakTepu3ylTcs 3HaueHusamu pH < 7?
NaBr

+Cd(NO3)2

+FeCl3

+CuSOq4

le/l B3aﬂM0}1eﬁCTBHH, KdKHX ABYX BeIll€CTB, IIPOUCXOJUT peaKIusd HEI\/iTpafﬂ/l:;aul/H/l?
NaCI+AgNO3

BaCl+H>0

+NaOH+HNO3

BaCl;+H>S04

19 mu1 11 %-ro pacreopa KOH ( p = 1,01 r/cv®) ecmernanm

€ 200 M1 Boapl. PaccunTaiiTe MOJIAPHYIO J10/TI0 TIOTyY€HHOT0 PacTBopa.
0,0029;

+0,0031;

0,0034;

0,0028 .

Ha neiiTpa/m3anuio 50 cv pacTBopa KMC/IOTBI H3pacxooBaHo 25 cv? 0,5 H pacTBopa 1e/I04H.
Yemy paBHa MOJIAPHasi KOHLIEHTPAIL[UA 5KBUBa/IeHTa (HOPMa/IbHOCTb) KUC/I0ThI?

+0,25 MoJIb 5KB/1

0,5 MoJIb 3KB/N

2,5 MOJIb 3KB/N

1 Mo 3KB/

Kakoii 06em 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) Tpedyercs s npurotoB/aenus 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/ cm?)



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 ¢ 1 1 Bogbl. KakoBa mosisipHas
KOHILIeHTpaLus No/Jly4eHHOro pacrasopa?

0,035 momnb/n

+0,041 mosb/n

0,050 monw/ 11

0,045 monw/ n

Kakoii 065em 20 %-ro pacteopa KOH ( p = 1,238 r/ cm3) Tpebyertcsa j/isi npuroToBienus 2 i 0,2
M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

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

+9 %;

10 %;

8 %.

3r H>SO4 pactBopeno B 50 M1 Bojbl. UeMy paBHa MOJisipHasi KOHL|eHTPalLUs JKBUBa/IeHTa
JAAHHOIr0 PacTBOPA, €C/IM ero IVIOTHOCTh cocTasaseT 1,01 r/ cm3?

2,34 MOJIb 3KB/7

+1,17 MoJIb 5KB/1

0,55 MoJb KB/

1,03 Mob 3KB/7

Onpegenurte Mmaccy 3 %-ro pacrBopa nepokcuja BoA0pPo/ia eC/id OH MOJ/TyuYeH NPH pa30aB/ieHUH
50r 30%- ro pacrBopa.

100r

+500 r

5000 r

300r

Kakoii 00bem 10 %- ro pacrsopa Na OH ( p =1,2 r/ cm3) Tpebyercs aia npurorosaenus 21 0,1
M pactBopa?

100 mn

90,5 mn

+66,7 M

125,4 mn

CKo0/IbKO rPaMMOB X/IOPHCTOr0 Ka/ius Hafio pacTBopuThb 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/ab(ara meu Boinapuiu Ao 50r. Onpeaennre MacCoBYIO J0JII0 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 peakijuili NPOTeKalT 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>CQO3, yuuTbiBasi TOJIbKO MePBYI0 CTyIIeHb
AUCCOLIMALMH.

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

pH =4, pOH = 10;

pH =10, pOH =4;

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

TunoBsbie 3a/id4M 1Mo pa3jeiny: «OKHC/IUTE/THHO-BOCCTAaHOBUTE/THHbIE nponecconm

CocTaBbTe ypaBHeHHe OKHUC/IUTE/IbHO-BOCCTAaHOBUTEbHOW peakLvy, UAyllel 1Mo ciefyrolleld cxeme.
PaccraBbTe K03((HIMeHTbI B ypaBHEHHUU peaKLMu.

Inst ka0l peaklLMM YKakKUTe, KaKoe BellleCTBO SIB/ISIeTCS] OKUC/IUTesIeM, KaKOe - BOCCTaHOBUTEJIEM;
KaKoe BellleCTBO OKMC/ISIeTCs], KaKOoe - BOCCTaHaB/IMBAeTCSL.



1. KMnOg4+ H3PO3+ H2SO4 — MnSOa+ H3PO4+ KzSO4 + H2O

2.Nap;SO3 + KMnO4 + H)O - NaxSO4 + MnO», + KOH

3.KBr + KBrO3 + H,SO4 - Brz + KxSO4 + H2O

4. KMnO4+ NaxSO3 + KOH - KoMnQOs + NapSO4 + H,O

5.AsHsz + HNOs - H3AsO4 + NO2 + H,O

6.Cd + KMnO4 + H2SO4 - CdSO4 + MnSO4 + K2SO4 + H0O

7.Cr03 + KC103 + KOH - KoCrO4 + KC1 + H2O

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

9.FeSOs + KoCrO7 + HoSO4 — Fex(SO4)3 + Cro(SO4s)3 + KoSO4 + H2O

10.K2Cr207 + H3PO3 + HoSO4 - Cra(SO4)3 + H3PO4 + K2SO4 + H2O

11.H3AsO3 + KMnOg4 + HoSO4 — H3AsO4 + MnSO4 + K2SO4 + HoO
[l cneyronux 3a/jlaHAA COCTaBbTE CXEMY, HAlMIIIUTe YPaBHEHUS 3/IEKTPOJHBIX TPOLIECCOB U

BbiuricuTe J/IC rasbBaHUUECKOr0 3/iIeMeHTa, COCTOSIIEro U3 JBYyX MeTasuIoB, omnyileHHbX B 0,1 M

pPacTBOP HUTPATOB 3TUX METaJIJIOB, €C/TU MeTasllbl:

12. Cepebpo u Mefp.

13. Meab ¥ MarHuii.

14. Xpom u me[ib.

15. Hukenb ¥ LJUHK.

16. Cepebpo u Xpom.

17. MarHuii u »kesie30.

18. OnoBo u cepebpo.

19. CeuHell 1 KOOAJIbT.

20. OnoBO U LIMHK.

21. JKesie30 ¥ HUKE/Ib.

22. Cepebpo u 0710BO.

TecToBbIe 3a/jaHMA /ISl TEKYI[ero KOHTPOJis 3HaHUH 1o pasjeny « OKHC/IMTe/IbHO-
BOCCTAaHOBHTE/IbHbIE PeaKI[um»:

CooTHecHuTe CTeleHH OKHC/IeHUs MdprdHiid B COeJUHCHUAX

A.Mn 1. +6 (25%)

B. MnO 2.0 (25%)

B. KMnOj 3. +2(25%)

T. K; MnOy4 4. +7(25%)
5.2

CooTHecHuTe CTeleHH OKHC/IeHUs CE€pPbI B COeAUHEHUAX

1.S 2. +4 (25%)
2.50, 1. 0 (25%)
3. H2 SO3 4. -2 (25%)
4. AL,S3 3. +4 (25%)
+3
CooTHeCcHUTe CTeIeHH 0KUC/IeHUSA XpoMad B COeJUHEHUAX
1.Cr 2. + 3(25%)
2. Cr203 1. 0 (25%)
3. K2Cr 207 4. +6 (25%)
4. K2Cr0 4 3. +6 (25%)
+3

YKaxure BeIeCTBd, KOTOPbIE€ MOI'YT MIPOABJ/IATH TO/IbKO OKHC/IUTE/IbHbIEC CBOJCTBaA:



+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 BeleCcTB, 00/1aJal0IUX OKHC/IUTE/TbHO-BOCCTAHOBUTE/THHOU
JIBOMICTBEHHOCTBIO:

PbO>

+HNO:>

Al Sz

+S

YKakute peakijuy, Npyu NPoTeKaHUH KOTOPHIX a30T NPOABJAeT OKUC/IUTe/IbHbIe CBOMCTBA:
NH; + 302 =6H20 + N»

+As; 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 OKHC/IMTETbHO - BOCCTAHOBUTE/IbHBIMH :
+H > + Brp = 2HBr

+Zn + SnCl, = ZnCl; + Sn

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

NH3 + HCIl = NH4Cl

B Kakux peakjusix KMC/IOPOJ BHINO/THSET PO/Ib BOCCTAHOBHUTE/IA?
+H 07 + HIO3=I, +H, O + Oy

+AgNO3t—- Ag+ NO 2+ O

Mg + O2 = MgO

Ag + HyS + O = H2O + AgoS

Kakue 13 0KMCIUTE/TbHO - BOCCTAHOBHUTE/IbHbBIX peaKul/lﬁ ABJ/IAOTCA pedKIIUAMHU
BHYTPHMOJIEKY/IIPHOT0 OKHC/IEHUSI- BOCCTAHOBJ/ICHUS?

+(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 MEXKMOJIEKY/IAPHOT0 OKHC/IEHHSA-BOCCTAHOB/IEHUA?
(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 + HyS + O, = H2O + AgoS

Kakoii U3 MeTa/l/IoB BBINOJIHAET PO/Ib KaTo/ja B raJibBaHMYECKHUX /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/ilbBAHUYECKHX J/IeMeHTaxX, 00pa30BaHHbBIX
3/1eKTPO/iaMHu

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

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

Sn u Mg

SnuCr

Niu Cr

+Ni u Mg

3 yerbipex MeTa/uioB — Ag, Cu, Al, Mg BriOepuTe napy, KoTopas odecneuut Haubo ibiiee
3Hauenue J/IC .

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpepenure 3HaueHue cravfapTHoi 3/IC rajibBaHUYeCKOro 31eMeHTa, HCI0/Ib3ys
TOK000pa3yIIyI0 peakijiio, KOTopas nporekaer npu ero padore: 2A1° + 3Ni*2 « 2Al1*3 + 3Ni’.
-1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

KoHIeHTPaIMOHHBIN 3/IEMEHT COCTOMT M3 ABYX cepeOpsaHbIX 31eKTpooB ¢ C Ag* = 107! mosb/n
y opHoro iekTpoaa u C Ag* = 10~ mosn/n y gpyroro. Paccuuraiire I/IC 3/1emeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'anbBaHUYECKHH 3/1IeMEHT COCTOUT U3 CepedPAHOro 3/IeKTPo/a, morpyxeHHoro B 1 M pacTBop
AgNO3, u cTaHAapTHOI0 BOOPOHOrO 3/1eKTpoAa. Paccuutaiite 3/]C 31emeHTa.

+0,8 B

8,0B

-0,8B

0,08 B

Omnpepenure 3/1C raibBaHNUeCKOro 3/;ieMeHTa, COCTOSAIero
W3 MarHueBoOil M )Ke/Ie3HOH NJIACTHHOK, NOrpy)KeHHbIX B 1 M pacTBOpbl HUTPATOB 3THX
MeTaJsl/ioB .



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

Onpegenutre 3/IC B ralibBaHM4YeCKOM 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 mnepeurc/JieHHbIX HIKe MeTa/UIOB He MOXXeT ObITh MOJ/IyuYeH 31eKTPOIH30M
PacTBOpPOB ero Cou?

+Li

Sn

Ag

Bi

B Kako#l noc/e[0BaTe/IbHOCTH Ha Kartoje OyAyT BOCCTaHAB/IMBATbC KaTHOHBI
meta/uioB : Cu*?; Zn*%; Ag*; Cr*® u3 ux cvmecu 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 MPH 3JIEKTPO/IM3€ pacivlaBa XJIOPH/JA A/TFOMHHHUS TIPH
nponyckanuu 96500 Kn snekrpuyecTBa

(n.y.)?

11,2

+5,6

22,4

56

Kakoe kosmmuectBo 3ekrpuuectBa ( Ki) HeoOxopumMo mpomycTuTh 4yepe3 paciviaB
THAPOKCH/Aa HATpHUs, 4yTo0bI Ha aHoO/Je BbIEIWI0CH 5,6 /1 Kucaopoja ( 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 PAaCTBOPOB KaKHX Co/iell Ha rpa)uTOBOM aHO/JE 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 MOTYT OBITh MOJIyYeHBbI 3JIEKTPO/JIM30M PacTBOPOB 3THX COJIEH?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpu 3nekTposiu3e BoAbl B TeueHwe 1 yaca ObLI0 mosyueHo 56 1 Bojgopoja ( H.Yy.).
Omnpegenure cuay Toka (A), mpoiiejiiero yepes 3j1eKTpPo/mM3ep .

1,34

+134

26,8

268

Ilpn B3aUMOAEMCTBHUH KaKHX KHC/IOT C IIMHKOM BBIie/IAETCS BOAOPOJ :
HNOs3 (k)

HNO3(p)

+HCI

+H2 SO4(p)

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

+Cu

+Ag

Mg

Ba

Kakue u3 MeTa/lyiIoB BBITECHAKT M3 LIe/I0UeH BOJJOPOJ ?
+Al;
Mg;
Cu;
+7Zn

C KakuM Hu3 BelecTB 0y/leT pearupoBaTb MeJb?
NaOH

+AgCl

H.O

HCl

C KakumMu u3 BelecrB 6yﬂeT B3al/lM0}le1‘/iCTBOBaTb A/TIOMHUHUN
+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/I0ThI IIpUA
B3aHMOAEﬁCTBI/H/I e¢ C JdKTHUBHBIMH MeTA/IV/IaMH

+H,S

SO>

S

H>O

Ha3oBuTe NpPOJYKT BOCCTAHOB/ICHHS CEPHOM KOHIIEHTPUPOBAHHOM KHC/IOTHI TPH
B3aI/IMOAEI\/’ICTBI/lH e¢e C MdAJ/IOAKTUBHBIMHU MeTd/I)laMHU

H>S

SO

S

+S0O>

Kakoii 13 MeTa//IoB MO)KeT BBINOJIHATH PO/Ib AHOAHOT0 TMOKPBITHSA /IS JKeje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppo3uM — XHMHYecKasi WIHM 3/1eKTPOXUMHUYeCKas — peaiu3yercs MpHU
KOHTAaKTe :

1) yuHKa ¢ pa30aB/IeHHOW CEpPHOI KMCJIOTOH ; 2) a/IIOMHHUS C pa30aB/eHHOW a30THOM
KHC/I0TOH ?

1 — xuMHueckad ; 2 — XuMMueckas ;

+1 — s/1eKTpoXUMUYeCKasi; 2 — 3JIeKTPOXUMHUYeCKast;

1 — xumMuueckas ; 2 — 3/1eKTPOXUMHUYeCKas;

1 — snekTpoxUMHUUeckas; 2 — XuMuueckas .

YKaxure psAj MeTa/ui0B, KOTOPble MOrYT BBINO/JIHATH POJib
NMPOTEKTOPOB MO0 OTHOINEHHUI0 K CBUHILIOBOMY H3/e/IUI0, KOTOpoe
JKCIIyaTHUPYeTCs B 3/IEKTPOJ/IUTe, COAep KalieM KHCIOPOA :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt

Al; Ti; Ag



Kakasa u3 cxeM KOpPpPO3HMOHHOI0 rajbBaHMUeCcKOro 3/ieMeHTa 3anucaHa MpaBU/IbHO?
Kakoii u3 MeTa/u10B OyjeT pa3pylIaThCs B pe3y/bTaTe KOPPO3HH :

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

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

1, paspymaetcs Ti

1, paspymaercsa Mg

2, paspyuuaetcs Ti

+2, paspyuaercsa Mg

Kakasi U3 cxeM KOpPpPO3HOHHOT0 Tra/IbBAHUYECKOI0 3/IeMEHTAa 3alMCaHa NPaBHIBHO?
Kakoii U3 MeTa/l/IoB He OyAeT pa3spyumiarbCs B pe3y/bTare KOPPO3HH :

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

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

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Mejap nokpsiTa 0/10BoM. Beibepurte cxeMy KOPpPO3HMOHHOI0 raJibBAaHMYeCKOro 3/IEMeHTa,
BO3HHUKAKIIEro NPy HapylIeHUH I[€/I0CTHOCTH MOKPBITHA B YC/I0BUSX BJIQKHOM aTMoc(ephI :
+(=)Sn | H20; O2 | Cu(+);
(-)Cu [H™ | Sn(+);

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

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



Tabmuia 3 — Kputepun orjeHKM chOPMHUPOBAHHOCTH KOMITeTeHLIUH

Koa u HaMmeHOBaHMe
WHJUKAaTOpa AOCTH>KEeHUs
KOMIIeTeHIUM (YacTu
KOMIETEeHL1K)

KpuTepuu olieHMBaHus1 COOPMUPOBAHHOCTYU KOMIIETEHIMM (UaCTH KOMITeTEHLIUN)

Ha 6a30BOM YpOBHe

Ha ITOBBIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKe «y/I0BJIETBOPUTE/ILHO»
50-64% oT MakCUMaILHOrO basia

COOTBETCTBYET OLIEHKE «XOPOLLO»
65-85% 0T MakKCUMaJILHOIO Dasia

COOTBETCTBYET OLIEHKe
«KOT/IUYHO»
86-100% oT MakCUMa/ILHOI'O

Damna

3HaTh:

H]/1-1 3HaeT OCHOBHbIE
ecTeCTBeHHbIe,
O6uonoruueckue u
ripodeccuoHa/ibHbIE
TIOHATHUSI K1 METO/IbI TIPH
pelieHnn
ob1ienpodeccoHambHBIX
3aJjau, COBpeMeHHbIe
TEXHOJIOTUH C
WCTIO/Tb30BaHUEM
nipubopHo-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZieHT yCBOM/I OCHOBHOE COJiep>KaHre MOZYJIst
HeopraHuYeCcKOW XMMUH, HO UMeeT MPo0esibl B
YCBOEHUM MaTepuasa, He MpersTCTBYIOIHe
JanbHeHIeMy 00yJeHUO:

-B JIOTUYECKOM PaCCy>KJeHUH HeT CyIeCTBeHHBIX
OIIMOO0K, HO IOMYyII[eHa CYIleCTBeHHas OIOKa B
MaTeMaTHYeCKUX pacueTax Mpy pelieHnu

3aziau;

-nabopaTopHasi paboTa BBIMOTHEHA MTPaBU/ILHO He
MeHee YeM HarloJI0BUHY WX AOMyIeHa
CylIecTBeHHast OlIMOKa B X0OZie IKCIIePUMEeHTa, B
00bsicHeHUH, B 0(hOpM/IeHHH pabOoThI, B
CO0JTFOIeHUH TIPAaBUJT TEXHUKHU 0€301acHOCTH TpH
pabore c BelriecTBaMu 1 000py/J0BaHKEM,
KOTOpasi UCTIPaBJISIeTCsI TI0 TPeOOBaHUIO YUUTEIs;
- MaTepuasl u3jaraeT HeCUCTeMaTU3UPOBAHHO,
(parmMeHTapHO, He BCer/a MOC/Ie0BaTeIbHO;
-TI0Ka3bIBaeT HeJOCTaTOYHYI CPOPMUPOBaHH
OTZeNbHBIX 3HAaHWH Y YMEeHUH; BBIBO/LI M 0000111
apryMeHTHUpYyeT c/1abo, JoMyCcKaeT B HUX OIIMOKH
- ZIOMYCTU/T OIUMOKY U HETOYHOCTH B HCIIOJ/Ib30B
Hay4YHOW TePMHUHOJIOTUM, OMpeie/ieHusl TTOHSATHH
HeJJ0OCTaTOYHO UETKHUE;

- He WCTI0/Ib30Basl B KAUeCTBe J0Ka3aTe/bCTBa

BBIBO/IBI U 0600111eHUsT U3 Hab/TtojeHuH, aKkToB,

CTyZieHT TIOKa3bIBaeT 3HAHUS BCETO
W3y4eHHOT 0 TIPOTPaMMHOTO
Marepuana. Jaér mo/MHBIA U
NpaBUIbHBIM  OTBET HA OCHOBE
W3yUYeHHbIX Teopui;
He3HauuTe/IbHbIe OLIMOKM u
HeZIOUETbl TPU  BOCIIPOM3BEAEHUN
M3y4eHHOT 0 MaTepHara,
oripejiesieHUst TIOHSITUMN Jan
HeTIo/THble, HeboJIbIe HEeTOYHOCTH
MPU  WCIO/Ib30BAHUM  HAYUHBIX
TEDMUHOB W/IW B BBIBOJAX U
000011IeHUsIX W3 HaOMoZeHUd U
OTBITOB;, MaTepHa/l UW3JlaraerT B
ornpejeneHHOU JIOTUYEeCKOMN
TI0C/Ie/[OBAaTeIbHOCTA, TIPU ~ 3TOM

JIOTyCKaeT OZHY HerpyOyr OIMOKY
wii He Oomee /ByX HeJOYETOB U

MO>KeT 150:¢ WCTIPaBUTh
CaMOCTOSITEJIBHO TIpM TpeOOBaHUU
Wi 1pu  HeOOoJBIION  TMOMOIIU

Tipero/iaBaTe’isi; B OCHOBHOM YCBOWJI
yueOHBIM MaTepuas; TMOATBEPKIaeT
OTBeT KOHKDeTHbIMH IIpUMepamy;
NIPaBU/ILHO oTBevaeT Ha

CryneHT 1nokasbiBaeT riybokoe u
[0JIHOe 3HaHWe U [IOHUMaHue

BCero

00BéMa

NpOrpaMMHOI0

MaTepHad/a, I10/IHO€ IIOHHMMaHHe

CYLI[HOCTH
TIOHATUH,

3aKOHOMEPHOCTeH,
B3alMOCBSI3€l;

paccMaTpUBaeMbIX
SIBJIEHUM u
TeopuH,
naboparopHas

pa60Ta BBITIO/IHEHA ITO/JIHOCTBKO U

TMPaBUJIbHO,
MpaBUJIbHbIE
BbIBO/IbI;

C/le/IaHbI
HaOMIOJeHUsT U

SKCIIEpUMEHT OCYLUeCTBJ/IEH I10

naaHy C

yueToM TeXHUKU

6e30macHOCTH | ITpaBu/I paboThl C
BeIIleCTBaMH 1 000py/I0BaHHEM;




OINIBITOB W/ AOITyCTHJI OLLIOKH ITPpU UX MU3JI0’KEHK

JIOTIO/THUTE/TbHBIE
Tipero/iaBaTe’isi.

B jioruyeckoM pacCyXAeHUu U
pellleHUH HeT CyIIleCTBeHHbIX OINOO0K,
HO 337laya pellleHa HepalyOHATbHBIM|
criocoboM WM IOMyleHO He Ooiiee)
JBYX HECYIL[eCTBEHHBIX OILIMOOK.

BOTIPOCHI

Ymeth:

na-2 Ymeer
HCI0/Ib30BaTh OCHOBHEIE
eCTeCTBeHHbIe,
O6uonoruueckue u
ripodeccoHabHbIE
TIOHATHUSI K1 METO/IbI TIPH

OTBeuaeT HEMOJHO Ha BOMPOCHI MperoiaBarersi
(yryckasi U OCHOBHOE), Wi BOCITPOU3BOAUT
coJiep>kaHre TeKcTa yueOHUKA, HO HeZIOCTaTOUHO
TOHKMMaeT OT/e/IbHbIe TI0/IOKEeHUs], UMetolLre
Ba)KHOe 3HaueHue B 3TOM TeKCTe.
OO6Hapy)X1BaeT He[0CTaTOUHOEe IOHUMaHKe

CTygeHT yMeeT CaMOCTOSITeJIbHO
BbI/IEJIITh TJIaBHBIE TIOJIOKEHUSI B
H3yUYeHHOM MaTepuare; Ha
OCHOBaHMU (AKTOB M TIPUMEPOB
0000111aTh, JenaTh BLIBO/IBI,
yCTaHaB/IMBaTh BHYTPHUIPEAMETHbBIE

CryneHT ymeer COCTaBUTh
TO/IHBIA M TPaBWIbHBINA OTBET Ha
OCHOBe H3Yy4YeHHOrO MaTepuaa;
BblJIe/IATh TJIaBHbIE T10/I0XKEHUS,
CaMOCTOSITe/IbHO  TIO/ITBEPXKAATh
OTBET KOHKPETHBIMM TpHUMepaMH,

pereHun OTZe/IbHBIX IT0JI0)KEHHUH 1TPY BOCTIPOU3BEZIeHNHN | CBsi3U.  [IpUMeHATh  TOnydeHHbIe | (aKTaMH;  CaMOCTOSITEIbHO |
obuenpoeccHoHaNbHBIX | TEKCTa yueOHUKa (3armice, TepBOMCTOYHUKOB) M 3HAHUS Ha TIpaKTHKe B | apryMeHTHPOBAHO /iesiaTh aHaJIH3,
3amay OTBEUaeT HeINoJHO Ha BOIPOCHI TIPeno/iaBa] BUAOU3MeHEHHOU cutyanud, | 06o01eHus, BBIBO/IBL.
JIOTyCKasi OfIHy-AiBe TPyOble OIIMOKM BBICTAB/s COOMIOAATH  OCHOBHBbIE — TpaBWU/A | ¥YCTaHABAMBATH MEXIIPeAMETHbIE
CTy/IeHTy, KOTODbI He COBCeM TBep/0 B/d KyJbTypbl  yCTHOM  peud U | (Ha OCHOBe paHee NMPHOOpPeTeHHBIX
MaTepHarnoM, pH OTBeTax JIOTy( COTIPOBOXKAAOLIeH NMMCbMEHHOM, | 3HAHWH) W BHYTPUIPEIMETHbIE
MaJIOCyIIleCTBEHHbIe  TIOTPEIIHOCTH,  HMCKaX HCII0/Ib30BaTh HAyuYHble TEPMUHBL; | CBSI3M, TBOPYECKHM IIPUMEHSIThH
JIOTUUEeCKOU TI0C/Ie/J0BaTeNbHOCTH, naboparopHasi paboTa BBITIOJIHEHA | TTOJYYeHHbIE 3HaHUs B
HETOUHYIO apryMeHTalI0 TeOPeTHYeCKUX TIPaBW/ILHO, CJieJlaHbl TIPaBUJIbHBIE | HE3HAKOMOM CUTYaLUH.
TIOJ/IO’KEHWH, UCTIBITHIBAET 3aTPYAHEHUS TIPH HaOJTI0/1eHNsT U BBIBO/BI, HO MU 3TOM | TToc/iefoBaTesibHO, UETKO, CBS3HO,
pelLleHNH J0CTaTOUHO CJIOXKHBIX 3a/1ay. 5KCIIepUMEHT TIpoBeZieH He | 00ocHOBaHHO u  0e30mrb0YHO
WcrbIThIBaeT 3aTPyJHEHUS B TPUMEHEHWW 3HJ TIOJTHOCTBIO WU JOTYIIeHbl | U371araTh  y4eOHbI  MaTepuar;
HeoOXOJMMBIX [I/Isl PeIIeHus 3a/jau pa3/MyHbIX TY HeCyI[eCTBeHHbIe OIMOKK B paboTe C | JaBaTh OTBET B  JIOTHUECKOM
npyu O0OBSICHEHWU KOHKPETHBIX SIBJIEHWH Ha OC| BeIeCTBaMH U 000PY/I0BaHUEM. T0C/Ie/[0BaTeIbHOCTH C
TeOpUuu U WCII0/Ib30BaHUEM TIPUHATOMN
3aKOHOB, WM B TIOATBEPXKEHUH KOHKpe] TePMHHOJIOTHH; Jenathb
MIPYMepOB CoOCTBeHHBIE BBIBO/IBI;
NPaKTUUeCKOro MprYMeHeHHsl Teopuit ¢dhopmyupoBaTh TOYHOE




oripefie/ieHMe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITHM, 3aKOHOB,
TEOpUii; IPU OTBETe He TTOBTOPSIThH
JIOCJIOBHO  TeKCT  y4eOHHKa;
M3/1arath Marepuant
JIUTepaTypHbIM SI3bIKOM;
MpaBWILHO W OOCTOSITENIBHO
OTBeYaTb HA /IOTIOJTHUTE/bHbIe
BOIIPOCHI YUUTeTS.
CamocTosITe/TbHO W parjoOHaTbHO
WCII0JIb30BaTh HarIsigHbIe
rocobwus, CTIpaBOYHbIE
MarepHaJibl, yueOHUK,
JIOTIOJIHUTE/IBHYI0 ~ JIUTepaTypy,
MepBOVCTOYHUKHY; TIPUMEHSITh
CUCTEeMY YCJIOBHBIX 0003HaueHH
rpu BeJleHU1 3anucen,
COTIPOBOXKAOIIINX OTBET;
WCTIO/Ib30BaHUE IIst
[lOKa3aTeqbCTBa  BBIBOJOB W3

Ha0/TI0/IeHNH U OTIBITOB;

Bnagets:

NJI-3 Bnageet HaBbIKaMU
000CHOBaHUS U
peanu3alvu B
ripoeccroHaNIbHOM
JesITeIbHOCTH
COBPEMEHHBIX
TeXHOJIOTUM C
WCTI0/Tb30BaHUEM
nipubopHo-
WHCTPYMEHTaTbHOM 0a3bl

CTyzeHT BrazeeT HeoOXOAWMBIMH HaBbIKaMU
paboTel ¢ IpubopamMu, uepTexXaMu, CXeMaMH U
rpa¥kamMu, COMyTCTBYIOILIMMHU OTBETY; 3aluCH,
COTIPOBOXK/IAIOIIIIE  OTBET,  COOTBETCTBYIOT
TpeGOBaHUsIM.

CrygeHT He 00/1a/laeT [1OCTaTOYHbBIM|
HaBBIKOM pPabOTBI CO CIPaBOUYHOM

JIUTepaTypou, yueOHUKOM,
MepBOMCTOUHHUKAMU (MpaBUIBLHO
OpHEHTUPYeTCs, HO paboraeT
Me/|JIEHHO).

Brnazeer HaBbIKaMU pellieHus]

XUMUYECKUX 3a/jau [0 3aJaHHOMY)
aJITOPUTMY

CtymeHT BafieeT  Ky/abTypou
MBIIIJIEHUs;  CTIOCOOHOCTBIO K
0000111eHM10, aHam3y,
KPUTHUYECKOMY OCMBIC/IEHHIO,
CHCTeMaTH3alluy, TIOCTaHOBKE
nemeld u BeIOOpY TyTeW UX
JIOCTWKEeHHsI, B  JIOTUUECKOM

pacCyK[eHHd W pelleHun HeT

OIINOOK, 3aj1aua pellieHa
palMOHATBEHBIM criocobowm;
TIPOSIB/IEHBI HaBBIKU




OpraHU3aLOHHO-TPYAOBBIX
yMeHui (o aep>KUBar0TCs
yrctotTa pabouero mecra W
MOpSIIOK Ha CTO/e, SKOHOMHO
WICITI0JIb3YIOTCSI PEaKTUBDI).




Paspen 2 : «Oprannueckas XUMHA»
Tema 2.1., 2.2 «TeopeTrHuecKue 0CHOBbI OPraHUYeCKOW XMMHHU. YT/IeBOAOPO/ibl (A/IKaHbl,
a/IKeHBbl, a/IKa/iMeHbl, A/IKMHbI, apeHbI)»

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

1. Teopust XMMHUUeCKOTO CTPOEHUsI OpraHnuecKrux coegquHeHuit A.M. ByTieposa.

2. CTpoeHure aToMa yriaepoza.

3.HomeHknaTypa opraHu4eCcKuX COeJUHEeHU.

4. VI3omepusi OpraHu4eCcKrx COeJMHEeHUM.

5. Knaccudukaiysi opraHiuecKrux CoeIMHeHUH 110 YTIePOAHOMY CKeJIeTy U M0 (PYHKLIMSM.

6. XuMnueckas CBsI3b B OPraHUYeCK1X COeJUHeHHUsX.

7. Knaccudukaiiysi opraHuuecKux peakiivi.

8. OrpeienieHue ajkaHOB, aJIKEHOB, aJIKUHOB, apEHOB.

9. N'omonoruueckuit psif.

10. HomeHkaTypa 1 BU/bl U30MEpPUH, XapaKTepHble /I Ipee/IbHbIX U Hellpe/e/IbHbIX
YIJIeBOJOPO/OB.

11. CriocoObI oy yeHwus..

12. ®usnyeckue CBOMCTBA.

13. Xumunueckue cBoMcTBa. KauecTBeHHbIe peakly Ha ABOVMHYIO U TPOWHYHO CBSI3b.

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 6yTUH-1?

19.HanucaTh peakilyy MoJiyueHusi TOMOJIOTOB alleTy/ieHa (3TUlaLeTH/IeH U IUMeTH/alleTU/IeH)
13 alleTr/IeHa uepe3 CTa/iuio 00pa3oBaHus alleTHIeHU/I0B.

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.

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

1. Hamummre cTpyKTypHBbIe (GOpMy/Ibl C/IeIVIOIIMX YIJIeBOJOPO/OB U JlaiiTe Ha3BaHUe I10
paLMoHanbHOM HOMeHK/aType: 2,3,3 — TPUMeTU/INeHTaH
2. HanmuuTe cTpyKTypHbIe (hOpMyJibl U /laliTe Ha3BaHUe 110 CUCTeMaTHYeCKOil HOMeHK/IaType:
MeTHU/ISTUIA30IIPOIUIMEeTaH
3. Hanummre cTpyKTypHble hopMy/ibl C/IeyIOIIMX YIJIeBOJOPO/OB U /laliTe Ha3BaHUe 110
palMoHanbHOM HOMeHK/aType: 2,2,4 — TpUMeTU/1-3-3TU/IreKcaH
4. Hanuimre CTPYKTYpHbIe (hOpMYJIbl U [laiiTe Ha3BaHUe 10 CUCTeMaTHUeCKOW HOMeHK/IaType:
MeTHU/IZIMU30IIPOITUIMeTaH
5. Hanuimre cTpyKTypHbIe (hOpMyJibl C/IeAYIOLIUX YI/IeBOJOPO/OB U laliTe Ha3BaHKe 110
palMoHaIbHOM HOMEHK/IaType: 2,3-AUMeTHII-3-U30IPOIU/IreKCaH
6. HanuiuuTe cTpyKTypHbIe (hopMyJibl U /laliTe Ha3BaHUe 110 CUCTeMaTHYeCKOil HOMeHK/IaType:
[VSTUU30MPOITAIMEeTaH



23.

27.

7. Hamummre CTpyKTypHbIe (POPMYJIBI C/IEIYIOLIUX YTI€BOOPO/IOB U /laliTe Ha3BaHUe 10
palMOHa/IbHOM HOMEHK/IaType: 2,4-TuMeTH/I-3-U30MpONUINeHTaH
8. HanwmiuuTe cTpyKTypHBIe (DOPMYJIbI U [jaiiTe Ha3BaHUeE 110 CUCTeMaTUYeCKol HOMEeHK/IaType:
MeTH/TA30TPUITAIN300y THIMeTaH
9. HanwuiuuTe CTpyKTYpHbIe (hOPMYJIbI C/IeAYIOLMX YI/IeBOJOPO/OB U [jaiiTe Ha3BaHUeE T10
palMoOHa/IbHOM HOMEHKJ/IaType: 2-MeTu/-4-3TU-3-Nponu/renTad
10. Hanmimure cTpyKTypHBbIe (hOpMYJibl U /laliTe Ha3BaHKe 10 CUCTeMaTUUeCKO HOMeHKJ/IaType:
OUTPeTOyTU/IMeTaH
11. Hanuimure cTpyKTypHbIe (pOpPMYJIibl CIeJYIOIIMX YI/IEBOAOPO/OB U [jaiiTe Ha3BaHUe 110
paLOHa/IbHOM HOMEHKJ/IaType: 3-MeTU/I-3-3TUIreKcaH
12. Hanmiure CTpyKTypHbIe (DOpPMYJIbl U /laliTe Ha3BaHKe 10 CUCTeMaTUUeCKO HOMEeHKJ/IaType:
MeTUIAUBTOPOYTU/IMETaH
13. Hanmiure cTpyKTypHBbIe (pOpMYJibl CIeJYIOIIMX YI/IEBOAOPO/OB U [jaiiTe Ha3BaHUe 110
paLoHa/IbHOM HOMEHKJ/IaType: 2,5-AUMeTU/IOKTaH
14. Hanuiure CcTpyKTypHBbIe (hOpPMYJIbl U /1aliTe Ha3BaHKe M0 CUCTeMaTUUeCKOil HOMeHK/IaType:
TPUMETU/IITUIMeTaH
15. Hanuiumre cTpyKTypHbIe (hOpMYJibl CIeYIOIIUX YI/IeBOAOPO/OB U [laiiTe Ha3BaHUe 110
palMOHaIbHOW HOMEHKJ/IaType:2-XJ10p-2- MeTU/- 3- STU/I-OKTaH
16. Hanuiure cTpyKTypHBbIe (hOpMY/ibl U /1aliTe Ha3BaHKe 10 CUCTeMaTUUeCKOil HOMeHK/IaType:
MeTH/IM30MPOUIBTOPOY TH/IMeTaH
17.HanummTe CTPyKTypHbIe (JOPMYJIbI CIeIyIOIIUX YTIeBOJOPO/IOB U /laliTe Ha3BaHUe 10
palMoHanbHOM HOMeHK/aTtype: 2,4,4,-TpUMeTU/IIeHTaH
18.Hamnummre cTpyKTypHbIe JOPMYJIbl U JaiiTe Ha3BaHUe T10 CHUCTeMaTUUeCKON HOMeHK/IaType:
VS TUU30IIPOITAIMeTaH
19. HanuimTe CTpyKTYpHbIe (hOPMYJIbI C/IeAYIOLMX YI/IeBOJOPO/OB U [jaiiTe Ha3BaHUe T10
palMoHaIbHOW HOMEHK/IaType: 2,3-IUMeTUI-4-3TU/I-TIeHTaH
20. HanuimTe CTpYKTYpHbIe (hOPMYJIbI U [laiiTe Ha3BaHUe 110 CUCTeMaTHyeCcKoll HOMeHK/IaType:
JUTPeTOyTUIIUMeTU/IMeTaH
21. HanuiuTe CTpYKTypHbIe (OpMYyJibl C/IeIVIOLIMX YTIeBOJOPO/IOB U /laliTe Ha3BaHKe 110
paLMoHanbHOM HOMeHK/aType: 2,3,5 —TpUuMeTU/IrenTaH
22. HanuiuTe CTPYKTypHble (OpMYyJibl U [jaiiTe Ha3BaHUe 0 CUCTeMaTUUeCKOl HOMeHK/IaType:
VS TUIU30IIPUNIUIMETaH
Hanuiure cTpyKTypHbIe (pOpMy/ibl CIeyIOIIUX YI/IEBOAOPO/OB U [jaiiTe Ha3BaHUe I10 pal[OHaTbHOU
HOMeHK/atype: 2,2,3 - TpuMeTun0yTaH
24. HanuiuTe CTPYKTYpHbIe (hOPMYJIbI U [laiiTe Ha3BaHUe 110 CUCTeMaTHyeCcKoil HOMeHK/IaType:
JVIMeTUIITUIMeTaH
25.HanuiirTe CTPyKTypHbIe (hOpMYyJibl C/IeAYIOLIMX YI/IeBOAOPO/JOB U [jaiiTe Ha3BaHUe I10
palMoHa/IbHOW HOMeHK/aTtype: 2,2,4,-TpUMeTu1, 3-3TUIreKcaH
26. HanuiuTe CTpyKTYpHBbIe (hOPMYJIbI U [laiiTe Ha3BaHUe 110 CUCTeMaTHyeCcKoil HOMeHK/IaType:
TpUMeTH/IMeTaH
Hanuiumre cTpyKTypHble (pOpMy/ibl CIeYIOIIUX YI/IeBOAOPO/OB U JjaiiTe Ha3BaHUe I10 pal[iOHATbHOU
HOMeHK/1aType: 2,2,3,3-TeTpamMeTU/INIeHTaH
28. HanuimTe CTPYKTYpHbIe OpPMYJIbI U [laiiTe Ha3BaHUe 10 CUCTeMaTUYeCKO  HOMeHKJIaType:
JUTPeTOyTUIIUMEeTUIMeTaH
29. HanuiiuTe CTPYKTYpHbIe (hOpMYJIbI C/IeAYIOLIUX YT/IeBOJOPO/OB U [jaiiTe Ha3BaHUe T10
paLoHanbHOM HOMEHK/aType: 2,4-1uMeTul, 3-U30IpOIUITreKCaHTaH
30. HanuiuTe cTpyKTypHbIe OPMYJIbI U [laiiTe Ha3BaHUe 10 CUCTeMaTUyeCKol  HOMeHKJ/IaType:
MeTHU/IZIMU30IIPOITU/IMEeTaH.
1. Ha3zoBure no MexxlyHapOJHOM HOMEHKJIaType
H3C-CH=CH-CH = CH:
2. HanwmmuTe cxeMy B3anMogericTBus 1,3-0yTagueHa ¢ ofgHOM
MoJIeKyioii bpoma.



3. Hanmmwre ¢opMyny HECUMMETPUUHOTO AU3TUIATHIEHA Y HA30BUTE €ro Mo MeKAyHapOoJHOU
HOMEeHK/IaType.
4. HanuimmTe cxemy B3aUMO/eMCTBUS IPONU/IeHa C CePHOM KUCI0TOW U Ha30BUTE MPOAYKT PeakLUHU.
31. Ha3oBuTe 1o paljuoHaIbHON HOMEHK/IaType
HC=C- ClH — CH3
CHs
32. Hanmiute cxemy rosiyuenust 1,3-0yTagueHa u3 3TUI0BOro criupra (1o metozy Jlebenera).
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 — CHz — CH; — CH3 okucsisieTcss paCTBOpOM IepMaHraHaTa Kanusi? Haszosure ero o
MeXX/lyHapOJHOM HOMEHK/IaType U MPUBeAUTe CXeMY PeaKLUH.
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 NprcOeiHEHUsI XJIOPUCTOTO BOAOPO/a K TiporuyieHy. OObsCHUTE Ha 3TOM
rpuMepe NpaBuI0 MapKOBHUKOBA C MO3ULIMK 3JIEKTPOHHOM TEOPUH.
39. HazoBure 1o MeXZyHapoJHOW HOMEHK/IaType
H;C-C=C —-CHs
CH3 CHz
CHs3
40. Hanuivre cxeMy I0/1y4YeHUs TIPOIY/IeHa U3 TIPOMU/IOBOrO CIIUPTA. YKaKUTe MeXaHU3M peakLiiu.

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

CHs

42. YKa)KuTe MexaHU3M peaki|uy NprcoeiuHeHns OpoMa K 3TuseHy. Kak Ha3bIBarOTCS peakiuu
NIpUCOeJMHEeHNs TaKOro TUIa?
43. HanuiuurTe CTPyKTYpHY!O (hOpMyJTy CUMMETPUUHOIO AUH30IPONUISTUIEHA.
44. Haryivre cxemy OKWUCJ/IeHHWs ITPOMNKUJIeHa paCTBOPOM MapraHLj0OBOKUC/IOTO Kausl B MATKUX
yciioBusx (peakuys Barnepa).
45. Ha3oBuTe M0 paljMoHa/JbHOM HOMeHK/IaType

H>C =CH-CH = CH2
46. Harmiiiite cxeMy B3auMo/leHcTBUsI 1-0yTeHa ¢ BOJOM.
47. Hanmiyre cxeMy NosiMMepu3aLiu 3TujieHa. KakoBo IIpOMBILLIZIEHHOe 3HaueHNe JaHHOM pPeakLuu?
48. HarnuivTe cxeMy B3aUMOZeNCTBUS JUBUHUIIA C OHOW MOJIeKY/I0i GPOMHCTOT0 BOJOPO/a.
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 LLIeJI0UH.
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
OKHCJIeHUe)
56. Ha3zoBuTe coefiuHeHUs1 110 CUCTEMaTUUYeCKOW U pallMOHaIbHOM HOMEHK/IaTypaMm:
A) CH3-C =C- CH- CH3
|
CHs
b) CH3 - CH- C = C- CH- CH3
| |
CHz CHs3
57. Kakue yrieBoZiopo/ibl MO>KHO MOJTYUUTh MPH AelCTBUM CITMPTOBOTO pacTBOpa ILe/I0UYM 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
yIJIEBOZOPOABI IO CUCTEMAaTUUeCKOU HOMEHK/IaType.
70. HanummTe xuMuuecKye peakijyuu, Mpy MOMOLLY KOTOPbIX MOYKHO OT/IMYUTh MPONUJIaLleTU/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 COeMHEeHH:
a) xyiopbeH30a;
0) mporunbeH3ona;
B) HUTPOOEH3011a;
r) OeH3anbAeruaa:
73. B Kako# 1ocsie[joBaTeIbHOCTH CJIe/[yeT IMPOBECTH PeaKLuu, YTOObI TIOMyUnTh, UCXOAs 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 ¥ STHU/IOBBIM CITHPT;
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 o¢opM/IeHHIO 0TUeTa 110 JIabopaTopHoii padoTe mo paspemny 2
«Opranuyeckass XMuMHUs»

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;
ocdopmsieHKe pe3y/TbTaTOB OIMBITOB B COOTBETCTBHU C MPEbSB/ISIEMBIMU TPeOOBaHUSMH.
3amuTa 1abopaTopHO paboThI OCYIIECTBISETCS Ha 3aHSITHH, CJIeAYIOILEM TOC/Ie ee BhIOIHeH s . [1pu
3alUTe CTYZeHT /O/DKeH IIpeACTaBUTh OTYeT TI0 JjabopaTopHoil paboTre, cocCTaB/ieHHBIH IO



TIpe/IJIOKeHHOW BbIlIe CXeMe, TOSICHUTb BCe TIpUBeJieHHble pacyeTbl M BHIBO/IbI, BBITIOJTHUTH CBOM
BapMaHT 3aZlaHUsI TI0 TeMe JjabopaTopHOM paboThl (pelmmThb 3a/jauy WM COCTaBUTh YPaBHEHUS
XUMHYECKUX peakiyil).

TecToBbIe 3ajaHUsA /1A TEKYIero KOHTPOJIsA 3HaHUM 1o pa3jeny 6: «Teopernueckue
OCHOBbI OPraHUYeCKoi XMMHH. YT/IeBOA0Po/bI (A/IKaHbI, a/TKeHbI, a/IKajHeHbl, a/IKHHBI,
apeHbI)»

BasieHTHOCTB yrJjiepojia B MpoIaHe paBHa:
+4

W N oo

SIB/ieHUe CylIeCTBOBaHMs HeCKO/IbKHX BellleCTB 0JJUHAKOBOI'0 COCTaBa, C OJHOM U TOH XKe
MOJIEKY/IIPHOM MacCOH, HO C Pa3HbIM CTPOEHHEM MOJIeKY/1 — 3TO:

aM(hOoTepHOCTb

TrOMOJIOTUSI

+u3zomepus

aJIJIOTPOIIHSA

BemecrBa 0yTaH U H300yTaH AB/IAKTCH:
+u3zomepaMu
QHTUIIOJAMU
JJIOTPOITHBIMU BHU0U3MEHEeHUAMU
romoJioraMu

Kakue 13 npuBe/leHHbIX HI)Ke BellecTB sAB/sieTcs: u3omepom coeprnenuss CH3z—( CHz)s —CH3?
+CH3 —CH(CH3)— C(CH3)2, —CH3
CH3 —C(CH3z)2 —CH3
CH3 —-CH(CH3s)—- CH(CH3)- CH3
CH3 —C(CH3)s —CH3

YT100bI HA3BAaTh Pa3BeTB/IEHHBIN YIJIEBOOPO/, CHaua/ia HY)KHO:
+BBIOpATh CaMyH0 JJTMHHYIO LIeTIOUKY aTOMOB yTJiepo/ia
yKa3aTh Ha3BaHUs Pa/IUKa/iOB
yKasaTtb MPUHA/|IE)KHOCTD K K/1aCcCy BelleCTB
yKa3aTb pacrioyio’keHue paJiuKanoB

Bemecrea CH3z —CH3 u CH3z —CH; —CH3 siBasioTca:
r“30MepaMu
+romMoJioraMmmu
aJ/JIOTPOIHBIMU BUIOM3MEHEHUSIMU
pajvKaiamu

ATOMBI yrjIepojia B a/IKaHAX HAXOAATCA B COCTOSTHUM:
S p- TUOpUAU3ALIN
pp- rubpuan3amm
+sp3- ruOpUAU3aLN
B HETUOPU/HOM COCTOSTHUN



IIpuMep peakuuu 3amMelleHHs &
+C2 He + Clz - ...
CoHs+[O] + HO —...
C2Hs + HCl ...

CZ H4 + HZO - ...

Bup wu3omMepuH, XapaKTepHbIH /A OyTeHa -2 M HeCBOWCTBeHHbIH OyTeHy -1:
W30MepHs YIJIepOJHOro CKesleTa
OrnTHUYecKas
treomeTpuyueckKas
TOJIO)KEHHUsI JBOMHOU CBSI3U

IlenTen-1 u rekcen-1 aBiasgTCA
OJJHUM U TeM e BeleCTBOM
CTPYKTYPHBIMU KU30MepaMu
reoMeTpuYeCKMMU U30MepamMu

+ roMoJioramu

B mosnekyie 2,2-guMeTun0yTaHa THII THOPHU3AMHA aTOMHBIX OpOHTasIell aTOMOB yriepoja
+TOJILKO Sp>
TO/IKO Sp?
sp® u sp?
sp3, sp? u sp

dyHknuoHaabHy rpynny -HC=0 copepxat MoJ1eKy/1bl
CJI0)KHBIX 3(DUpOB
CIIMPTOB
+anpJerusioB
KapOOHOBBIX KMCJIOT

Hawuoosee paCHPOCTpaHEHHLIﬁ BH/L XHMHUYECKOHN CBSI3H MEXAy aTOMaMU yrJjiepoja B
OpraHu4YeCKHX BelljecTrBax

HMOHHas

KOBaJ/IEHTHAas1 HEIOoJIApHas

+KOBaJIeHTHasl I10J/IsIpHas

MeTa/linyeckKasd

Teopusi XMMHUYeCKOI'0 CTPOeHHs OPraHUYeCKHUX CoeJUHeHUH MNpe/i/I0’KeHa:
M.B. JIoMOHOCOBEIM;
O.N. MenpeneeBbiM;
+ A.M. Byt1epoBeiv;
N.41. bepuenuycom.

BanenTHOCTH aToMa yriiepoja B 3tuieHe CH;=CH; paBHa
JIBYM
TpeM
+yeTblpeM
IIATH

I'omoornueckum PAAOM HA3bIBAETCH:
COBOKYITHOCTB BelleCTB, COAep KallliX OANHAKOBOE YHCJ/IO aTOMOB yrJjiepoJa,



PSiZi BELL|eCTB, UMEIOLMX OJMHAKOBBIM COCTaB, HO Pa3/IMUHOE XMMHUECKOe CTPOEHUE;
+psg BewecTB. CXOAHBIX M0 XUMHUYECKOMY CTPOEHUIO U CBOMCTBAM, COCTaB KOTOPBIX OT/IMYAeTCs Ha
OJIHy WM HecKosibKo rpymmn CHp-;
COBOKYITHOCTb BeLeCTB, COCTaB KOTOPBIX OT/IMUAETCSI HAa OJHY WM HecKobKo rpynn CHo-;

Ykaxure npoijecc, Npu KOTOPOM M3 HeOpPraHu4YeCcKHX Bell[eCTB M0/IyYalTCsl OpraHuyeckKue:
I'opeHue gpeBecrHbI
[IuieBapexue
LpixaHue
+doTocuHTe3
B Ha3BaHUM KaKoro BelecTBa ecTb Cy(pGuKC -uH
+HC=CH
CH,=CH-CH=CH>
CHz-C=N
CH3-CH=CH-CH3

Kakoii B/ H30MepHH Ha3bIBaeTCsl MPOCTPAHCTBEHHOM?
YrnepopHoro ckenera
ITonoykeHust KpaTHOM CBSI3U
MesxknaccoBas
+111C- ¥ TpaHC- U30Mepus

B MoJ1eKy/1ax KaKHX BelecTB 00si3aTe/IbHO MPUCYTCTBYeT LUKJI?
+apeHbl
aJIKeHbI
AJIKWHBI
KapOOHOBBIE KUC/IOThI

CKOJ/IBKO YI/1eBO/I0P0/i0B H3o06paxxeHo ¢popmyiamu?

2
H,C——oC
H.C C C CH
3 H, H, 3 CH, CH,
H,C—CH,
r
H.C C CH C—CH
3 H2 2 H2 3
+oguH
JiBa
TpHU
yeTkIpe.

O6masn ¢opmysa aJTKaHOB:
Cn Hon
Cn H2n—2
+ Cn Hon+2
Cn Ha



O6mas ¢opmysia aJKeHOB:
+ Cn H2n
Cn H2n-2
Cn H2n+2
Cn Hn

O6mas dopmMy/sa aJTKHHOB:
Cn H2n
+Cn Hono
Cn H2n+2
Cn Hy

MosieKy/1bI aJIKEHOB CO/iepiKar :
[iBe IBOMHbIE CBSI3U
TOMBbKO O/IMHAPHbIE CBSI3U
[iBe TPOWHbIe CBSI3U
+0/IHy IBOMHYIO CBSI3b

B 3TeHe aTOMBI yrjiepofa HAaXOJATCS B THOPHAHOM COCTOSTHHM:
Sp
s2p?
+sp?
sp?

CBsA3M MeXXJy aToMaMH yrjiepoja B 3TeHe:
+04Ha O- CBSI3b U OJIHA Ti- CBA3b
[iBe 0 - CBSI3U
[iBe Tl - CBSI3U
TPU T - CBA3U
Peaknua CH; = CH - CH3 + HCl -~ CH3 - CH(CI]) - CH3
NpoTeKaeT COrJIaCHO IpaBUJLY:
Bytneposa
+MapKOBHUKOBa
MenpeneeBa
3uHMHA

BemectBo, popmysna koroporo Cg He, oTHOCHTCH K Kiaccy :
aJIKaHOB
aJIKUHOB
aJIKEHOB
+apeHoB

OcHoOBHbBIE HaNpaB/IeHUsI MPOMBILIEHHOW MepepadoTKH MPUPO/HOIO ra3a:
+TOIJTUBO, UCTOUHUK SHEPTUU
rosyueHue rapapuHOB
ToJlyueHre ToJIMMepoB
M0Jly4YeHre pacTBOpUTe/IeN



Kakoi xumMuueckHii MeTo/ HCII0/IB3YIOT AJIs1 IEPBHYHOM nepepadoTKu HeTH
CKUTaHue
pasJioxeHue
+(pakiMoHHas reperoHka
KPeKWUHT

M cTouHNKOM, KaKHMX yI/1€BO/J0PO/0B SIB/IsIeTCA KaMEeHHOYro/J1bHasA cMoJ1a?
TnpeJie/IbHbIX
+apomMaTH4YeCKuX
Herpe/ie/bHbIX
LuK/IonapauHOB

ITouemy nepepa0oTKa yr/isi HOCUT Ha3BaHHeE CyXO# MePeroHKu
+TIpoBOAUTCs Oe3 [0CTyIa Bo3AyXa
6e3 JoCTyTIa BO/bI
OCYIIA0T MPOYKThI
TeperoHsI0T CyXyUM MapoM

I'/1aBHBIM KOMIIOHEHTOM MPUPOJAHOTO ra3a siB/IsIeTCs
9TaH
OyTaH
0eH3071
+MeTaH

IIpu TepMHUYECKOM KpPEKHMHIe U3 MOJIEKY/I a/IKaH 00pa3ylTCs MOJIEKY/IbI
aJIKaHOoB
aZIKaHa U ajkKvHa
+ajKaHa U ajIKeHa
a/IKeHOB
Yucno rpynn CHz-, oT/iMyar0IMX 110 COCTABY 3TaH M NPOIIAaH PaBHO:
+ogHOMY
[IBYM,
TpéMm,
4YeTbIpEM.

H
H,C—C—C—C—CH,
H, H, ]

? 2 CH
Ha3sBaHnue yryieBoopoja c ¢gopmyJioii: 3

4-MeTU/IIIeHTaH,

2-MeTUJITIPOTIaH,
3-MeTu/IIIeHTaH,
+2-MeTU/IeHTaH

IIponecc, ypaBHeHHe KOTOPOro Npe/CTaB/IeHO HIDKe, HAa3bIBAeTCH:
JleTU/IpUpOBaHKeM,
pPUGOPMUHTOM,
KPEKUHIOM,
+TU/IPUPOBaHUEM.
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KakoB0 MHHMMa/IbLHOE YHC/I0 aTOMOB yI/Iepo/ia B apeHax?

4

5

6

7

3amectuTtesiu I poja OpPHEHTHPYHOT peakiMH 31eKTPO(M/ILHOr0 3aMellleHUsi B
NoJ/I0)KeHHe I{UK/Ia:

2,6

3,5

2,5

+2,4,6

B npoaykTe peaknuu Biopia unc/i0 aToMoB yrJiepoja 1no CpaBHeHHIO C HCX0AHbIM
rajoreHa/;IKaHoM:

0CTaeTCsl MPeXXHUM

+y/iBauBaeTCs

yBeJIMUMBAETCS Ha OVH

YMeHbLLIaeTcsl BIBOe

OCHOBHBIM NPOAYKTOM /IeTH/IpaTaliy CIIMPTa, uMeroero ¢gopmy.ty
CH3;

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

|

CH; OH
+2,3-aMMeTu/IreHTeH-2
2-3Tun-3-MeTUI0y TeH- 2
3,4-nuMeTunIeHTeH-2
2,3-AMeTuneHTes- 1

IIpu TpuMepH3aI[UK aljeTH/IeHa 00pa3yeTcs
L[MK/IOr€KCaH;
TeKCUH;
TeKCeH;
+6eH30n

JIBe ABOMHBIE CBSI3U COiEP)KATCA B MOJIEKYJIe
Kayuyka
+OyTazuieHa
L[UK/IOTIpOIaHa
aLieTh/IeHa

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



Kak 0T/IMUMTh al[eTH/IeH 0T MeTaHa
+ 10 crioco6HOCTH 0bOecIiBeUMBaTL OPOMHYO BOY
ropetsb OeCI[BETHBIM T/IaMEHEM
00pa3oBbIBATh B3PLIBOOIIACHBIE CMECH C BO3YXOM
pasjiaraTbCsi Py HarpeBaHUU

Camblil pacnipocTpaHéHHbIA B IPUPO/ie YI/IeBOAOPO/]
OyTaH
MasyT
+MeTaH
alleTUseH

B npoMbIIIJIEHHOCTH apOMaTHUYeCKHe YI/1eBO/0POAbI MO/Ty4aloT U3...
+HedTH;
IIPUPOJHOTO Ta3a;
OCTaTKOB OPHBIX [1OPO/;
Topda.

ApomaTHuecKue yrieBoAopo/bl rOPAT KONTAIMM IJlaMeHeM [10TOMY, UTO...
B HUX MaJjla MaccoBas /10/11 BOZ0pPO/Ja;
+0OHU coziepKaT O0JIbIIIoe KOJTMUeCTBO YIIepoaa;
OHM TOKCHUYHBI;
B HUX HeT aTOMOB KHCJ/I0pO/a.
Kakoii Henpe/je/IbHBIN YTI/IEBOJ0PO/ MOXKHO MOJTyYUTh U3 1,2-1u0pomoOyTaHa
CHBr-CHBr-CH>-CH3 B peakuum €0 CHMPTOBBIM PaCTBOPOM r'H/APOKCH/A Kaaus?
+CH>=CH-CH,—-CHj3;
CH =C-CHzg;
CH>= CH-CH=CHy;
CH=C—-CH>-CHzg;

Tema «Kucnopopacoaepxamue coeguHeHust (CrivpThl, GeHOJIbI, TPOCThIe 3GUPLI. AJTbJerubl U
KeToHbl. KapboHoBBIe KucinoThl. CroxkHbIe 3¢upsl, ZKupbl. Mbuia.)»

Bomnpocsl s cobecegoBanusi o teme «Kucopoacoaep:xamue coegnHeHUA
1. Harvcatb CTpyKTypHbIe (GOpMYJbl H30MePHBIX CIIUPTOB C 0611ieit popmysioit CsHi2O. Ha30BUTE UX U
YKa)KuTe IepBUUHble, BTOPUUHbIE U TPETUYHbIE CITHAPTHI.
2. Hanvimmre opmysy civpTa U OKUC/IUTeE ero: 2-MeTUn0yTaHo/-2; 3-MeTun0yTaHos-1; GyTaHosn-2.
3. Hanucare peakijuu feruziparaliuy CnvpTa (Me)KMOeKy/ITHY0 U BHYTPUMOJIEKY/ISIPHYHO): TIPOTaHOI-
2;
4. TTonyuyuTh COMPT U3 ajKeHa M BBECTH €ero B PeaklMi C MATUXJIO0PUCTBIM ¢dopdopoM (crupt 3-
MeTUn0yTaHo-2;
5. Tlomyuuths CIUPT M3 TrajOreHONPOU3BOSHOIO 2-XJIOP 2-MeTW/NPONaH Y B3aMMOJeHMCTBHEM CO
111e/I0Yb0.
6. Harmmcatb cxemy B3aumozeiicTBUs n-OpoMeHosIa C YKCyCHBIM aHTHAPHIOM
7. Harmucarb cxeMy CHHTe3a pe3opLiHa U3 6eH30/1A1CyIbPOKUCTIOT.
8. Hamcatb cxemy OKUC/IeHUS TUAPOXUHOHA.
9. Hanmcarb peakijyio nvuporasniosa ¢ 3 MoieKy/laMy YKCYCHOTO aHTU/IpUzia.
10.  HamummTe peakijuto rpeBparlieHus: x0pbeH3om - peHon — TpubpomdeHosn
11.  Cnepyrolye KUC/IO0ThI TIOJYYMTh U3 COOTBETCTBYOIIUX ra/IOr€HONPOU3BOAHBIX Mpe/ie/bHbIX
YIJIEBOZIOPO/IOB Uepe3 CTa/iiio 00pa3oBaHUst HUTPU/IA (TPUMETHIYKCYCHast KACJIOTa,
METHUITPOIUIYKCYCHasi KUC/IOTA).



12.  Kakue KHC/I0TbI MOKHO MO/IyUWTh TPH OKUC/IEHUU 2-MeTU/ITIporiaHaslb.

13. HarmmmmTe peakiun rugpommsa 1,1,1-rpubpomOyTaHa, Ha30BUTe TTOTyYeHHbIE COeAVHEHUS 1
BBe/IUTe B peaKI[|io C W30TPONUIOBLIM CITUPTOM (3TeprdUKalin).

14.  Hanumwre ypaBHeHue peakLM{ IPOIMOHOBOM KUCJIOTHI C XJI0POM, TUAPOKCUIOM HaTpus,
Ha30BUTe I10/IyUeHHbIe COeJUHeHHS.

15. Hanucatb opmyiibl crieyroIux KACIOT: POTeHoBast KUC/I0Ta, 2-MeTUJIIPONaHoBasi, n-
(henneHIMKapOOHOBAsi KMCJIOTA.

Tunosble ynnpaxHeHus no reme «Kuciopoacoaep xaiye coeguHeHUS»

1. Hamummre cxemMy KHC/JIOTHOTO THAPOJIM3a MPOMUIOBOr0 3(prpa MypaBbUHOW KUCIOThI
(npornundopmuarta). HazoBuTe NpoAyKThl peakivu.

2. HamuimTe CTpYKTYPHYIO (DOPMYITY XKUAKOTO Xupa. YKaxkurte. OT uero 3aBUCUT KOHCUCTEHLUS
JKAPOB.

3. Uro Ha3bIBaeTcd peaklyen rugporennsanun? Hamuimmre cxemy ruporeHus3aniy TpyoJsieara
riaveprHa. Ha3oBuTe NpoAyKT peakijyu.

4. Harmuiure cxemy 11jeJI0YHOT0 THPOJIM3a OJleoNaJlbMUTOCTeapruHa. HasoBuTe rosyuyeHHbIe
MPOJAYKTBIL.

5. HamuimTe cxemy ruziposivsa TpUNaJbMUTHHA C NTOC/IEAYIOLUM 1elCTBUEM HaTpHUs
rugpokapboHara. Kakyto KOHCHCTEHIUIO UMeeT TI0/TyUaroleecsi Mbio?

6. HanwmiuuTe CTpyKTYpHYIO (OPMY/y TBEPAOIO MbUla. YKa)KUTe, OT Uero 3aBUCUT KOHCUCTeHLIUS

JKAPOB.

HarnummmTe cxemy mostyueHus: MabMATOAUCTeapyuHa. Kakoii 110 KOHCHCTeHLUH OyAeT >Kup?

8. Kak MO)XHO MOJIyuuTh HATPUEBYIO COJIb CTEAPUHOBOM KUCIOTHI (MbLI0) M3 >xupa? Hanuiure
CXeMy MOJTy4YeHHUs.

9. HanwuiuuTe cxeMy KMC/IOTHOTO TU/IPOJIM3a 3TUIOBOTO 3¢Mpa MOHOX/IOPYKCYCHOM KUC/IOTHI.

10. Hanmimmre cxeMy nojiyuyeHHsi IPONUIOBOrO 3(rpa YKCYCHOW KUCIOThI U3 aHTU/PH/a KUC/IOTHIL.

11. BeiBegute hopmyibl n3omepHbix ciupToB CeHyOH (8 n3omepoB). YKakuTe niepBUYHbIE,
BTOpPHUUHbIE, TPETUYHBIN CIIMPTHI. Ha30BUTe uX: a) 10 3aMeCTUTeTbHOM HOMeHK/IaType; 6) 1o
paLOHaIbHOW HOMEHKJ/IaType.

12. HanummTe ynpolieHHble CTPYKTYPHBIE ()OPMYJIbI CIIMPTOB: a) METU/I-3TH/I-U30TIPOITH/I-KapOrHoa; 6)
IU-BTOP-OyTU/I-KapOWHO/IA; B) METH/I-JUU30IPOINII-KapOruHOIa; T) MPONUI-U300yTHI-KapOUHOMa; 1)
M30TPONUI-u300yTH/I-KapOyHOIa;  €)  BTOpP-OyTW/I-TpeT-u300yTun-kapbuHona.  Ha3zoBute 1m0
3aMeCTUTe/IbHOW HOMEeHKJIaType.

13.Hanummre yrpoieHHble CTPYKTYPHbIe (DOPMYJibl U HA30BUTE 10 paljOHa/IbHOM HOMEHK/IaType: a) 2-
MeTHJI-3-TeKCaHoJ1; 0) 3-MeTu/I-2-TIeHTaHo; B) 3-3THU/-3-TeKCaHoT; T) 2,2,3,4-TeTpaMeTH/1-3-TIeHTaHOo/T;
n) 2,2,3,4,4-rieHTamMeTH/1-3-reKCaHo/.

14. HanummTte ypaBHeHUsI peakLWi TOJyueHHsl W TM/POJM3a: a) HaTPUEeBOIrO ajKorossra 2-mMeTus-1-
nporiaHona; 0) OyTwiara HaTpus; B) M30MpONWIaTa Kaius; T') MeTwiaTa MarHus. Ha3zoBure
obpasyoiecs: CoeJUHEHHUS.

15. HanuimmTe cxeMy peakLiyii, MPOTeKAIOIIUX TIPU [1eHCTBUY KOHLEHTPYPOBAHHOM COJITHOW KUC/IOTHI (B
MIPUCYTCTBUM XJIOPWZA LIMHKA): a) Ha W30MPOIWIOBBIM CriupT; 0) Ha OyTWIOBBIA COMPT; B) Ha 2-
TIeHTaHOJI; T') Ha AUMeTU/I-TIponuaKapouHo. Ha3oBuTe nonmyueHHbIe COeIMHEHMS.

16. Harmimmre ypaBHeHUs PeakLvii: a) MPOMUIOBOTO CITHUPTA C TIeHTaxX/Io0puAoM ¢ocdopa; 6) 3TUIOBOTO
cnupta C TpuxjopuzoM docdopa; B) 3-Metun-1-6yraHona ¢ Tpubpoamuaom docdopa; T)
mMeTuITIIKapouHona ¢ PCls; 1) npormmi3onpornuikapbuHosa ¢ PBrs.

17. Hanmiuute QopMysibl ClAefyrOLUX [ByXaTOMHBIX CIUPTOB: a) MeTaHAuos; 0) 1,2-3TaHauon
(3TuneHrnvkons); B) 1,1-3tanauon; r) 1,3-nponanauon; a) 1,1-nponanHauosn; e) 2,2-MporaHguor; X)
2,3-numeTun-2,3-6ytanauon; 3) 1,5-nenrannos. Kakue U3 HUX HeyCTOWUMBLI U B CBOOOJHOM BH/ie He
cymecTByrOT? UTO C HUIMU TIPOMCXOUT B MOMeHT oOpa3oBaHusi? Hanmiimre cxeMbl TipeBparieH.

18. Kak MO>XHO TTO/TyUHTb IJIMKOJIA U3 YTJIEBOJOPO/OB:

>



a) CH,=CH-CH>—CH3 6) CH3—CH=CH—CH3B) CH3—CH-CH=CH;, CH3
HanumuTe cxeMbl peakiii. Ha30BUTe IVIMKOIM U UCXOHBIE YII€BOLOPO/BL.

19. BriBeguTe (hopmyJibl BCeX MPOCTHIX 3(HUPOB U M30MepHbIX UM criupToB C4H100. Ha3zoBuTe coefiuHeHUsI.
20. Hanwumre ¢opmynbl: a) gunporwioBoro 3¢upa; 6) 3tunbGyrtunoBoro 3¢wpa; B) STUI-TpeT-

2

2

n300yTUI0BOTO 3¢Upa; T') AU-BTOP-OyTHIOBOro 3¢dupa. Kakue W3 HUX Ha3bIBAHOTCS CMeIIaHHBIMU
npocTbiMU 3¢rpaMu? Ha3oBuTe Bce S(pUpHI IO 3aMeCTUTeIbHOM HOMEHKJ/IaType.

1. Harmummmre dhopMyJibl: a) STUIBUHUIOBOTO 3¢dHpa; 6) METUIBUHUIOBOTO 3(Upa; B) MPONU/IA/UTAIOBOTO
s¢upa.

2. BeiBegute hopMysbl BceX BO3MOKHBIX: a) METH/IOBBIX 3(PMPOB rMiiepuHa; 0) STHIOBBIX 3(pUpPOB
3TUeHrMKons. Ha3oBuTe coejuHeHusI.

23. Kakue coejuHeHUsI MOY4YarOTCs MIPY B3aMMOZEMCTBUM: ) TIPOMK/IaTa HaTPUsl C XJIOPUCTBIM MPOMUIIOM;

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35

36

37

0) sTwiaTa HaTpus ¢ 2-OpoMMporiaHoOM; B) HOAMCTOro M300yTHIa C METUIATOM Hatpus. Harwrmre
ypaBHEeHUsI peaKLivi.

BeiBeauTe opMysibl BceX M30MEpPHBIX anberufioB U KeToHOB: a) C4HgO; 6) CsH10O. Ha3oBuTe Bce
CoeJJMHEeHUsI TI0 3aMeCTUTe/IbHOM HOMEeHKJ/IaType, KpOMe TOTr0, ajibJeru/ibl 10 paljioHaIbHOW, @ KETOHBI
M0 paJuKaIbHO-(DYHKIIMOHA/ILHOM HOMEHK/JaTypaM. YKaXuTe Mac/sHbIi W W30Mac/IsHbIH,
BaJ/IePUAHOBBIN U M30Ba/iepUaHOBBIN a/lb/IeTH/bI.

Hanumumre ¢opmynbl ¥ Ha30BUTe T0 3aMeCTUTE/IbHONW HOMEHKJ/IaType: a) AUMEeTU/I-3TU/-YKCYCHBIN
anbaerusi; 6) MeTUI-TIPOTIU/I-YKCYCHBIM anb/eTyu/; B) MeTHJ/I-U30MPOIUI-YKCYCHBINA anberus; r) 2-
MeTHU/I-Ba/lepUaHOBbIN a/lbAeru/.

Hanuiure ¢opMysibl c/iefyrOMIMX anbAeruZioB U Ha30BUTe UX I0 paljMOHaIbHOM HOMEHK/IaType: a)
rekcaHam; 0) 2-MeTu/I-TeKcaHast; B) 2,3-IUMeTU/I-IeHTaHat; r) 3,3-Au-MeTua-0yTaHart.

Hanumwre ¢dopMynbl criefyrolMx KeTOHOB UM Ha30BUTe HX M0 PpaguKaabHO-()yHKLIMOHA/TbHOU

HOMEHKJ/IaType: a) 4-rentaHoH; 0) 2,4-AMMeTH/I-3-TIeHTaHOH; B) 2-MeTH/I-3-TeKCAHOH.

V3 Kakux anbJeruZioB WIA KETOHOB TPU BOCCTAaHOBJEHWU MOTYT OBbITb TIOMy4YeHbl CITUPTHL a)
METU/TU30TIPONTUIKapouHoy;, 6) 1-0yTaHo/; B) AUITUIKApOWHOM; T') W300yTHIKapOuHoa. Harummmre
ypaBHeHUs peakiyii BocCTaHOB/eHUs. Ha30BUTe anbJerubl U KeTOHBI.

Kakue coeviHeHUs MOyYarOTCs MPHU eHACTBUU: a) STUIOBOT'O CIIMPTA Ha TIPOMTMOHOBLIM asberus; 0)
METUJIOBOTO CITMPTAa Ha YKCYCHBIN anberus? Ha3zoBure obpa3yromiyecs: CoeIMHEHMS.

HanuiiMre ypaBHeHUsI BO3MO)KHBIX peakiuii aab/J0JIbHOW U KDOTOHOBOM KOH/IeHCALuM, pOoTeKarole
B CMeCH /IBYX a/lbJIETHIOB: a) YKCYCHOTO M TTPOMTMOHOBOTO0; 0) YKCYCHOTO ¥ MaC/ISIHOTO; B) YKCYCHOTO U
TPUMETHUIYKCYCHOTO; T) Mac/IsTHOTO ¥ U30Mac/IsiHOro. Ha3oBrTe nosiyueHHbIe COeJMHEeHMs.

Hanuimmre cxembl peakuiyid, Mpy KOTOPBIX MyTeM OKUC/I€HUSI COOTBETCTBYIOLLMX CITMPTOB MOJ/yYar0TCs:
a) M3OMPONMUIYKCYCHBIA anbAeruzi; 0) MeTun-BTOp-OyTHI-KeTOH; B) 2-meTwiOyTaHan. Ha3zosure
WCXOJHbIe CITUPTHI.

Hanummmre ypaBHeHUsI peaklyii TIO/iyueHHs anbAerydZioB U KeTOHOB, KOTOpbie 00pa3yroTcs, ecid
Mo/IBepraTh JEeTHIPUPOBAHUIO CITUPTHI: a) W30MPOMUIOBLIM; 0) BTOp-OyTH/IKapbuHO; B) 3-MeTwI-1-
oyTaHos; T) 3-MeTun-2-6ytaHos1. Ha3oBuTe 06pasyrolyecs CoeiMHeHUsS

Harmmimire dopMysibl KACTOT: a) 2-MeTWI-TeKCaHOBOM; 0) 5-MeTH/I-TeKCaHOBOW; B) 2,3-AMMEeTHII-
TIeHTaHOBOM; T) 3,3- AUMeTHU/I-MIeHTaHOBOW. Ha30BUTe 3T KMC/IOTHI MO paljMOHa/IbHOM HOMEHK/IaType.
Harmmmiimire QopMysibl  criefyromux KapOOHOBBIX KHCJIOT W HA30BUTe WX TI0 3aMeCTUTeTbHOMN
HOMEHK/IaType: a) JUMEeTH/I-3TUI-YKCyCHast; 0) o, 3, y-TpUMeTH/I-BasiepraHoBasi; B) MEeTH/I-U30TTPOITHJI-
YKCYCHasi; T) J-MeTH/I-O-3TH/I-MaC/IsiHasT; 1) METUJI-O TPeT-U300yTH/I-YKCYCHasI.

. BeiBeguTe opmyJibl Bcex n3oMepHbIX KapboHOBLIX KUCIOT CsH1002. Ha3oBHTE MX 110 3aMeCTHUTeTbHOM
Y pal[MoHaIbHOW HOMeHK/IaTypaM. KakoBo o01ijee TprBHaIbHOE Ha3BaHHWe STUX KUCJIOT?

. Harummre ypaBHeHUsI peakijyii MOMyUYeHUs: a) YKCYCHOKHUC/IOTO Kasisi; 0) TTPOTMOHOBOKHC/IOTO
aMMOHWUSI; B) OapueBoi comu 2,3-TUMeTUTIIEHTaHOBOW KUC/IOTBI; T) CTEAPUHOBOKUC/IOTO HATPHS; [T)
NaTbMHATHHOBOKUC/IOTO KaJIbLIUSI

.Kakve nmonyuaroTcsi KapOOHOBbIE KHC/IOTBI, €C/TH OKUC/IUTD CIIUPTHI: a)TpeT-n300yTunkapbunos; 6) 1-
OyTaHoJI; B) M300yTU/IOBBI; T') BTOP-OyTH/IKapOuHO/1. HanuiiimTe cxeMbl peakiiyii. Ha30BUTe KHUCTOTBI
Y TIPOMEKYTOUHO00Opa3yoluecst CoeJUHEeHHsI.



38. Hanuivre ypaBHeHHsl peakLid MeXAy C/Ie[yHOLMMH COeJUHEHUSIMU: a) MPOMMUOHOBAs KWCIOTa U
TIPOTTA/IOBBIN CITUPT; 0) Mac/IsTHast KMC/IOTa ¥ M30TIPOITH/IOBLINA CTIUPT; B) 3-MeTH/I0yTaHOBasi KUC/IOTa U
METUJIOBBIM CITUPT; T') YKCYCHAast KUCJIOTa ¥ MeTU/IITUIKaPOMHO; /1) ©30Mac/IsiHast KUC/IoTa U 1-6yTaHos.
HasoBute obOpasytoimecs coeauHeHus. Kak Ha3bBarOTCs 3TH peakiun? KakoBa 0COOEHHOCTb MX
npoTekaHus? Kakum rmyTemM MO>XXHO YBEJIMUUTh BbIXOJ, MPOAYKTOB TaKUX PeAKLUI?

39. HanuiuvTe ypaBHeHUs1 peakljuii sTepu(UKaLyy, MPU KOTOPBIX MOTYyYarOTCs: @) YKCYCHOIIPOITU/IOBBIN
3¢up; 6) YKCYCHOM30MNPONHUIOBLIM 3(DUpP; B) MypaBbUHOOYTH/IOBBIM 3(hUp; T) MaCISTHOSTHIOBBIM 3(up;
[1) TIPOMTMOHOBOAMUJIOBBINA 3(Up; €) STUANPONMOHAT; ) MeTusaleTar; 3) 3TuadopmuaTt. HazoBute
VCXOZHble COeIMHEHHUs. YKaKUTe YCI0BUs peaklvii. Kak nHaue MO>XXHO Ha3BaTh MO/Iy4YaeMble COe/IU-
HeHus?

40. HarmiimiTe ypaBHeHUsI peaki|M, TIPOTEKAIOI[HX TTPYU B3aUMOZIEMCTBUM: a) YKCYCHOM KucoTel ¢ PClg; 0)
TIPOITMOHOBOM KUCIOTHI ¢ PBre; B) MacnsHol kucnoTel ¢ PCls;r) 3-MeTunOyTaHOBOM KUCIOThI C PBrs.
HazoBute o0pa3yroruecs: Ipou3BoJHbIe KUC/IOT. UTO Ha3bIBaeTCsl KUCIOTHBIM OCTaTKOM (aL[UIoM)?

TecToBbIe 3a/JaHMA /IS TEKYI[ero KOHTPOJIA 3HaHui o Teme «Kuciopoacoaepikaiue
COeAUHEeHHUA»
YKaXuTe BellleCTBO, BbINIA/alolee U3 00IIero psia:
CHsz—- CH- OH
+ HO- CH,- CH;- OH
CH3 OH
CH3- CH>- CH;- OH

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

Cn Hon+1 OH

Cn Hon3 OH

Cn H2n OH

Yucio u3omepHbIX ciiupToB coctaBa CsH 100 (0e3 onTHuecKHX H30MepoB) PaBHO:
JIBYM

TpeM

YyeTbIpeM

+TISTH

TpuBHanbHOE Ha3BaHMe ITaHOJIA:
aJIKOr0J1b
+BHUHHBIA CITMPT
MUTHEBOW CIIUPT
5TUIOBBIN CITUPT

Jlns afIKaHOJ/10B He XapaKimepHb! peaKIuu:
TIPYCOe/IMHEHHS
3aMelLeHust
+pasnoKeHus
OKUCJIeHUS

JlaHa 1jenoyka npeBpaieHun:
CHz— CH>— CH2— OH + HBr - X;+ NaOH (crupt) t —» X2+ H20 (H") - X3
BeirjectBo X3 Ha3biBaeTcs:

rporaHoJ-1

TIpOIIaHoI-2



+1IporaHab
2-6pomrpornaH

C noMoIb0 KaKoro peareHTa MO)KHO Pa3/IMuUUTh TaHOJ/ M 3TH/IEHT/THKO/Ib?
OpoMHoOI BozIOM
MeTa/UTMYeCKUM HaTpueM
+Cu(OHn)2
NaOH

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

Ha3Banue cniupra c ¢popmynoi: CHz — CH - CH — CH3
|
CH; OH
2-MeTuJI IIpoIaHoI-3
+3 —meTun 6yTaHo-2
2-meTus OyTaHom-2
2-meTus1 OyTaHOH

JlaHa nenoyka npeBpameHuii: CHUpT — aabjerufi —» KapOoHOBasAg KHCIOTa
WcxonHbll CIUPT SIBSI@TCS:

+11epBUYHBIM

BTOPHUYHBIM

TPETUYHBIM

OTH/IEHIVIUKO/Ib M TVIMLEPUH NPe/ICTaB/IAI0T CO00M:
M30Mephl
BTOPUYHBIA U TPETUYHBIA CLIUPT
TOMOJIOTH
+/IByXaTOMHBIM U TPeXaTOMHBIU CIIUPT

Ha3zoBuTe npocreiinuii TpeTUUHbIN CIIUPT:
+rnponanTpuon — 1,2,3
nponaHon -1
2-MeTUJITIPOIIaHoJI-2
2,3,4-TpUMeTUIeHTaHo- 1

Kako#i cnupT He crioco0eH K BHYTPUMOJ/IEKY/ISIPHOH Jern/[paTanun?
+MeTaHOJI
3TaHOJI
2-MeTUJITIPOIaHoJI-2
OyTaHosi-1

Kaxkoe 13 npuBe/leHHBIX COeJUHEHHH AB/IAETCA CUILHBIM SII0M /1 Ye/I0BeKa U )KUBOTHBIX?
I'munepun
+MeTHU/I0BBIN CIUPT
beH3unoBeIii crivpt
OTUJIOBBIM COUPT



[Tpy KMCIOTHOM TUAIPOJIM3e STHIIAalieTaTa 00pas3yroTcs
3TaHOJI U MypaBbHHasA KUCJIOTa

+ 3TaHO/ U YKCyCHasl KUC/I0Ta

MeTaHOJ/I U MypaBbHHas KUCI0Ta

MeTaHOJ/I U YKCyCHas KUC/I0Ta

IIpu HOPpMa/IBHBIX YC/I0BHAX (DEHOJT MPeACTAB/IAET CO00M:
ra3s
YKUIKOCTh
+TBepZioe BeleCTBO

ITpoayKT B3aumojeiicTBus (peHO/1a C HATPUEM Ha3bIBAeTCs:
+deHOAT HATPUS
OeH30aT HaTpUsi
(dheHwnat HaTpus
aJIKOTOJIAT HaTpUst

IIpoayKTamMu B3aMMO/elCTBUA KAKHX Bell|eCTB ABJISIIOTCSA XUPHI ?
['MUIMpyHa M HA3LIMX KapOOHOBBIX KUCIOT
['nyiieprHa ¥ HEOPraHUYeCKUX KUC/IOT
+[uieprHa ¥ BBICILIUX KUCIOT

Kaxkoe 13 BeljecTB BbINafaeT U3 00I1ero crucka?
TpUoOJIeaT IJuLeprHa
+TpUHUTpAT IJIMLepUHa
TPUCTeopar rIvLiepyuHa
TPUTAJILMUTAT TJIULEPHUHA

CoepHeHHe KAaKOH CTPYKTYPbl MO)KHO OTHECTH K BocKam?
CH3COOC16H33
+C15 H31COOC16H33
C15 H31COOC2Hs
CH:=CH - COOCs H7

IIpouecc npeBpailjeHUs XUAKUX )KUPOB B TBepAbIe:
+rUipUpoBaHue
TU/IPOJIN3
ruzipaTauus
rajioreHMpoBaHue

Mpesuia 3T10:
+COJIM BBICIIMX YKUPHBIX KUCJIOT
C/10)KHBIe 3(HPBI KAPOOHOBBIX KUC/IOT
CMecCh )KMPOB U apOMaTHUeCcKrx 100aBoK
CMeCh IJIMLeprHa, KpacuTeseu.

BemecTBa, 00pa3yoiuecsi IpU TUPOJIN3e CJI0KHBIX 3(PUPOB:
KapOOHOBBIE KUCIOTHI
BO/Ia U CTIUPTHI
+CIUPTHI U KAPOOHOBBIE KUC/IOThI
CTUPTHI U aJTb/I€TH/IbI



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

3TaHOJI

3TUIEHIJIMKO/Ib

MeTaHOJI

I'mapo1130M )XUPOB MOXHO IO/IyYHTH KHC/IOTHI:
YKCYCHYIO
OeH301HY0
1L11aBeJIeBYIO
+CTeaprHOBYIO

CHuHTeTHUeCKHe MOIOIIIHe CPeACTBA:

3arpsI3HSIIOT OKPYXKaIoIIyIo Cpesly

COXPaHSIOT MOIOIIIYIO CTIOCOOHOCTH B JKECTKOH BOJie
HMMEIOT BBICOKYIO MOIOIIYIO CTTIOCOOHOCTh B IIUPOKOM WHTEpBasie TeMITepaTyp +BCe OTBEThI
BEpHBI.

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

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

T'oMosiorom OyTaHa/s ABJIsIETCSA
+poraHasib
OyTaHOH
OyTaHosi-1
OyTaH

IIpu HarpeBaHUH aneTa/IbJAErH/ia CO CBeXeoCAXK/JEHHBIM rupokcuiom meau(Il) Hadmogaercs
+TI05IB/IeHHe JKE/ITOro, a 3aTeM KpacHOro ocajka
TripeBpailjeHre roayooro ocazka rugpokcuza meau(Il) B uépHbiii
pacTBOpeHHe 0caZika M oOpa3oBaHUe roy0doro pactBopa
pacTBOpeHMe ocazika u 0b6pa3oBaHUe BaCUIbKOBO-CUHETO pacTBOpa

OoOpa3oBaHue «cepedpPSHOro 3epKajia» B peakijii C aMMHaYHbBIM PacTBOPOM OKCH/a cepedpa
AOKa3bIBAET, UYTO B MOJIEKY/Ie BelleCTBA COAEePIKUTCS

KapOOKCHIIbHAs TPyTITia

JIBOMHas cBsi3b Mexkay aromamu C u O

+KapOOHW/IbHAS TPYTINa Ha KOHL|E MOJIEKYTbI

aToM yrJiepojia B Sp>-TUOPUIHOM COCTOSTHUM

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



C nomMompb10 aMMHAYHOT'0 PacTBOPa OKCH/A cepedpa MOXKHO Pa3/IMYUTh PAacTBOPbI
MeTaHoJIa ¥ 3TaHoJj1a
+3TaHoJ1a U 3TaHass
atletasnbfieruja u popmManberuja
[JIMLepYHA U 3TU/IEHTJIUKOJIS

C rugpokcugom mequ(Il) pearupyror o6a BemecTBa
+T/IMLIEpUH U TIpOoIlaHa/lb
aleTasbJeruz U 3TaHosl
3TaHOJI U (heHOos
(dheHon u hopManbaerus

Ilpu BoccTaHOB/IeHNH OyTaHA/IA MO/Ty4aeTcs
+0yTaHosn-1
OyTaHOBast KUC/I0Ta
OyTaHos-2
A0y TUIOBBIN 3¢huUp

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

dopmManb/Jeruj He UCMO/Ib3YeTCA I
Je3nHGb ek
TIOJTyYeHHsI TJIaCTMAaCcC
+yn006peHus OYBbI
TIPOTPaB/IMBAHUS CEMSTH

KaTtanuTuyeckum jeru/jpypoBaHyeM Kakoro CiipTa MO)KHO MO/IyYUTh albJAerup?
Byrtanon — 2
+2—-MeTUIIponaHoii - 1
2—MEeTUINPONaHos — 2
3- MeTun0yTaHOI-2

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

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

CHs3- C- C—-CHz3 Ha3bIBaeTCs
|
CH30
2-metunbytaHos-1
2-meTunbyTaHo-2
TeHTaHOoJI-2
+3-MeTun0yTaHOM-2



Ha3Banue kuciotsi ¢ popmynoit CH3z-CH-CH>- COOH:
+3-MeTun0yTaHOBAs |
2-MeTH/I0yTaHOBas CH3
3-MeTun0yTeHOBast
3,3-AUMeTU/IPOIIaHOBast

Ha3panue kuciotsi ¢ popmymnoit HOOC — CH; — CH, - COOH:
3TaH/MOBast
TIpOTIaH/IuOBast
+OyTaHaroBast
BEPHOTO OTBETa HeT

Uro Ha3bIBaeTcs 3TepudukKaueit ?
peakiusi THPO/U3a CJI0KHOT0 3upa
B3aMMOJIelCTBYE CITUPTOB APYT C IPYroM e 0O6pa3oBaHWeM MPOCTOro ¢upa
+B3aUMO/IeMCTBHE KUCJIOT CO CTIMPTaMU C 00pa30BaHKeM CJIOXKHOTO d¢upa
MPaBUJIbHOIO OTBETa HeT

Omnpepenure BeljecTBo X B C/IeyH0ILeH cxeMe NMpeBpalleHui:
MeTaHO/I —» X —» YKCyCHasi KHCJIOTA

TUAdOpMHUAT

3TaHa/lb

+MeTaHaslb

MeTunanerar

B xope peakijuu 3TepuuKanuu KapOooHOBbIe KHC/I0ThI PpearupynT
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/InYuTh YKCYCHYIO KHC/IOTY OT H30MEPHOT0 eii (/I0)KHOT0 3¢upa?
+IOHIOXAaTh;
JN00aBUTH BOY;
no6asuth pactBop NaOH;



C MMOMOILIbIO KUC/IOTHOI'O UHAWKATOPA.

Ha3oBure kucsory, ¢popmy.ia koropoit CH3- CHCl- CHCI- COOH
2-xnmopbyTaHoBast
+2,3-muxopOyTaHoBast
1,1-puxsnopnporiaHoBas
2, 3-AVXI0pIIpOIIaHoBast

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

+1Ipefie/ibHbIN, BTOPUUHBIN 0/IHOATOMHBIN
rpefie/IbHbIM, BTOPUYHBIM, [1BYyXaTOMHbIN
Heripe/ie/IbHbIN, TepBUYHbIN, 0THOATOMHBIN
Herpe/ieNbHbIN, IepBUYHbIM, IBYXaTOMHBIN

@DyHKIHOHA/IbHASI TPYyMIa CHUPTOB HAa3bIBAETCS:
+TUApOKCU/IbHAs
KapOoKcuIbHas
KapOOHUIbHAst
arnbJeruiHas

Bemectreo CH3 - CH - CHOH Ha3bIBAETCA:
|
CH;
OyTanon — 1
r300yTaHos
+2 — MeTuaTIpOnanon — 1
2,2 — IUMeTU/I3TaHOJI

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

N3omepom BemjectBa 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 0e/1oro nBera

PN AWN

+Br
FeCl;
NaOH
Na

Bonipocsl /151 codeceJ0BaHUs 110 TeMe «Y TJIeBOAbD»

[TocTpouTth BoCCTaHAB/IMBAKOIIMM AUCaxXapy/ U3 [BYX o, D- rII0KONMMpaHos.
Hanummre dopmysnbl o ®uiiepy u Xeyopcy: a, L- ranakTodypaHo3bl.
[TocTpouTh HEBOCCTAHAB/IMBAIOLWH AWCaxapy/ U3 [BYX o, D- r/It0KONUpaHo3.
Hanwite dopmysiel mo @uiiepy 1 Xeyopcy: o, D- raakronvpaHo3bl.
[TocTpouTh BOCCTaHABIMBAIOIIMM Arcaxapyuj U3 ABYX [3, D- rimrokonupaHo3.
Hanummure dopmynbl o ®uiiepy 1 Xeyopcy: a, L- MaHHOGYpaHO3bI.
[TocTpouTh HEBOCCTAaHABIMBAKOIIWM AWCaXapyu/ U3 ABYX [3, D- ryiroKonrpaHo3.
Hanummure dhopmysnbl o ®uitiepy 1 Xeyopcy: o, D- ppyKTonupaHo3bI.
[TocTpouTh BOCCTaHABIMBAIOLLIMI AUCAaXapy/ U3 [BYX o, D- MaHHOMMPAHO3.

10. Hanumure dopmysbl o ®uiiepy u Xeyopcy: o, D- ppykrodypaHo3bI.

11. [TocTpoUTh HEBOCCTAHAB/IMBAIOLLMI AWCaxapy/ U3 [BYX o, D- MaHHONMPAaHO3.
12. Hanummre ¢opmysbl o @uitiepy u Xeyopcy: o, D- MaHHONMpaHO3bI

13. TlocTpouTh BOCCTaHAB/IMBAIOIIWM AUCaXapyu/ U3 AByX 3, D- MaHHOMMpaHO3.

14. Hanumwure dhopmysbl o ®uitiepy u Xeyopcy: 3, D- ppykTonupaHo3b

15. TTocTpouTh HEBOCCTAHABIMBAKOILWH JUcaxapuz U3 ABYX [3, D- MaHHOMMpPaHO3.
16. Haruimwmre ¢opmyssl o @uiiepy u Xeyopcy: 3, D- kcunonupaHo3bl

17. TlocTpouTh BOCCTAHABIMBAIOLMHN AUcaxapy/ U3 ABYyX o, D- rajakronupaHos.
18. Hanummre ¢opmysbl o @uitiepy u Xeyopcy: 3, L- annonupaHo3sl

19. INocTpouTh HEBOCCTAHAB/IMBAIOLUI AWcaxapuj u3 [ByX 3, D- rajakTonupaHos.
20. Hanmiute dopmyiiet o @uitiepy 1 Xeyopcy: f3, L- KcunonupaHo3bl

21. TTocTpouTh BOCCTaHaBAMBAIOIIUM Jucaxapuj U3 o, D- rarokonupaHossl U 3, D-

T/II0KO(ypaHo3.

22. Hanmiure hopmyiiet o @uitiepy u Xeyopcy: f3, L- copbonmpaHo3bl
23. TTocTpouTh HEBOCCTaHAB/IMBAOIIMM AXCaxapuf U3 AByX o , D- MaHHO(dypaHO3.
24. Hanuiute GopmyJisl o @uiiepy u Xeyopcy: 3, L- nvkcodypaHo3bl.
25. TTocTpouTh BOCCTaHABIMBAKOIIMM AWcaxapuz U3 o, D- annonupaHo3sl U
B, D- rmrokodypaHo3.
26. Harummte dopmysiet o @umiepy u Xeyopcy: 3, L- copbonmpaHo3bl
27. IlocTpouTh HEBOCCTaHAB/IMBAIOLIUN Arcaxapuz U3 [ByX o , D- rajakTodypaHos.
28. Hanuiute dhopmysibl 1o @uitiepy u Xeyopcy: o, L- MaHHO(pYpaHO3BbI.
29. TlocTpouTh BOCCTaHABIMBAKOLIMU fUcaxapuf U3 o, D- rimokonvpaHossl U
B, D- rmokodypaHo3.
30. Hartummmre dopmysiel mo @umiepy u Xeyopcy: o, L- apabuHONMpaHo3b1

l.

THUIoBbIe yNIPAXHEHU 110 TeMe « Y IJIeBOAbD»

C moMo1IbI0 KaKOM peakLiii MOXKHO OT/IMUMTh ()PYKTO3Y OT IJItOKO3bl? Ha3oBUTe peareHThI U
YKa)KUTe BUIMMbIY pe3y/bTaT peakLiu.



nobkhw

11.
12.

13

15.

16.

17.
18.

19.
20.

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

32.
33.

34.

Hanuimmre cxeMy rosyuyeHus I/IMKO3KU/A U Ha30BUTe MPOAYKT peakuu. Kak HasbiBaeTcs
HecaxapHas 4acTb [JIMKO3Kja?

[TpuBesuTe cXeMbl peakiyii oy4yeHus: CopouTa .

Hamwimrte cTpyKTypHYyto popmyny a- D-MaHHO(ypaHO3bI.

[TpuBesuTe cXeMbl peaklivii OKucIeHrs: D-rir0K0o3bl aMMHaYHbIM PacTBOPOM OKcHJa cepebpa.
KakoBo npakThueckoe 3HaueHHe 3TUX peakLjui?

Hanmwmimre cTpyKTypHYtO0 opmyiy o- D-kcunogpypanosbl. OTMeTbTe B Hell acCHMMeTprUYecKre
yIJIepoJHbIe aTOMBI.

[TpuBeauTe CXeMy peakLMU OKHCIeHUst D-T/roKo3bl OpoMHOM Bozioi. Ha3zoBuTe mosyueHHOe
coelMHeHue.

Kak MO’KHO IIpe/iCTaBUTh Iepexo/| OTKPbITOM (hOPMbI MOHOCaxapH/ja B LIMK/INYECKYO.
[TpuBennTe CXeMy peakL{ MOJy4YeHHs IJIFOKOHOBOU KMC/IOTBI. YKaXKUTe yC/IOBUS.

. Harmummre cTpykTypHyt0 ¢hopMysly rIFOKOMMPAHO3WUOTIIOKO3bI C O-1,6-TTMKO3UIHOM CBSI3bIO.

Byner nu gaHHBIN Aricaxapyf, OKUCISITHCS aMMHAaYHbIM PacTBOpPOM cepebpa?
[TpuBeauTe cxeMbl peakLMii TO/yueHus: KCUIUTaA.
Kak pearupyert o- D-ppykronupaHo3a ¢ u30bITKOM XJIOPHUCTOTO arjeTusa?

. [IpuBeuTe cxeMy peakLUU MOy4YeHus I/1I0K030-6-pocdara.
14.

Ha ocHOBaHMM KaKuX peakLMid MOKHO [J0OKa3aTh Ha/JIMuue MSITU FTUAPOKCUIBHBIX TPy B
MoJieKyJie I10Ko3bI? KeM 3To BriepBbIe ObLIO [JOKa3aHO?

[TpuBeauTe CXeMy peakLMy aliuIMpoBaHusl 3-D-riroKonyMpaHo3bl yKCYCHBIM aHTHApUAOM. B
KaKHUX YCIOBUSIX OHU CTIOCOOHBI TUAPOJTU30BATHCS?

Hanwmimre cTpykTypHYyto Gopmyiny a- D-kcrunodypaHo3bl. OTMeTbTe B Heli aciMMeTpruuecKre
yIJIepoJiHbIe aTOMBI.

[IpuBefyiTe CTPYKTYpY IVIFOKOHATA Ka/lbLUA. YKaKUTe ero IpuMeHeHre B MeJyLiHe.
Hanuiure cTpyKTypHbIe (hOpMyJibl Tpex TayTOMepHbIX (opM D-MaHHO3bI (OTKPBITYIO U [IBE
MMPaHO3HbIX) U HA30BUTE HX.

[TpuBeauTe cXeMy peakLy 00pa30BaHUs ITPOCTOrOo 3¢drpa U3 o-D-MaHHONTMPAHO3bI.
Hanwmimte cTpyKTypHYH0 popmyiny - D-riitokonupaHo3bl. OTMeTbTe B Hell acCiMeTpruyecKue
yIJIepOJIHbIe aTOMBI.

[TpuBesnTe CXeMbl peakLiid B3aUMOZeNCTBUS a-D-ToKonrpaHo3bl C MeTaHOJIOM (B
npucytctBur HCI). Ha3zoBuTe nonyyeHHble MPOAYKTHI.

Hanuimmre cTpyKTypHble (pOopMy/ibl BYX TayTOMEPHBIX ()OPM TrajlakTypPOHOBOM KHC/IOTHI
(OTKpPBITOM U LIUKJTNYECKOM ).

[TpuBeaUTe CXeMy peakLMy THApPoJM3a 3TUM-B-D-rarokronpaHosnsa, yKaKuTe yCaoBus,
HAa30BUTE NPOAYKThI peaKLUu.

[TpuBesvTe CTpOEHUe caxapo3bl, OXapakTepu3ylTe eé MoHOCaxapuHbli coctas (NB!
Mucaxapuy obpa3yeTcs 3a cueT 1,2 TIMKO3UAHOM CBsi3u). OOBbCHUTE BOCCTaHAB/IMBAIOIIHE
CBOUCTBA.

Hanuimre cxemy nosyueHusi 03a30Ha (OPYKTO3bI.

Hanummre cTpykTypHyto ¢popmyiy a- D-ppykTodypaHo3bl.

Hanumumre cxemy nonyueHusi 3- D-nponuikcusionyipado3u/ia (B MpUCyTCTBUM CYyXOTO
XJIODUCTOTO BOZIOPOAA).

Kakue Buzip1 6poskeHnst Bam n3BecTHBI?

Harmivre cxemy KMC/JIOTHOTO TU/POJIH3a NIeHTaaL|e TUIIT/IFOKOIMPaHO3bI.

Yro o603HauaroT cumMBOsIbI D- 11 L-, a TakKe 3HaKH «+» U «-» Tiepe/i Ha3BaHHeM
MOHOcaxapuja?

Hanuiumre cxemy nonyueHus 3- D-u3onponuiranakTonvupaHo3ua (B MpUCyTCTBUM CyXOT0
XJIODUCTOTO BOZIOPOAA).

Kakoi1 ruipokcun Ha3bpIBaeTcs MosyaleTaabHbIM? Kakoe ellje Ha3BaHUe OH UMeeT?
Hamumiite cxeMy ruiposiv3a B IPUCYTCTBUM pa30aB/eHHOM COJISTHOW KUCIOThI TeTPaMeTH/I-
o- D-metunrimroko3uza. HasoBure nosyueHHOe coejiHeHMe.

CKOJIbKO CTepeor30MepbIX ajbJ0NeHT03 MOKET CYIleCTBOBaTh, eC/I yuecTb popmysty N=2"?



35. HanuiumTe cxemy peakijuu D-I/H0K03bI C CMHU/IBHOM KUCJIOTOW € OC/eIYIOIIUM FHAPOJIM30M.
Ha3oBuTte npoAyKThl peakLivu.
36. Kakue ¢hopMbI caxapoB Ha3bIBalOTCS O- U [3-?

TecToBbIe 3ailaHUA /I/IA TeKYILIero KOHTPOJIs 3HaHUM 10 TeMe «YTJIeBOJbI»

B MoJ1eKkysie caxapo3bl 0CTaTOK IVIIOKO3bI CBSI3aH C 0CTAaTKOM:
TJIFOKO3bI
+(hpyKTO3bI
rajsakTo3bl
MaJibTO3bl

YKaxure popmysly Kpaxmasia:
(CsH1205)n
+CeH1206
(CeH1205)n
(CeH1206)n

le/l 06pa3onamm HHKJII/I'—ICCKOﬁ (l)OprI [VIOKO3bI IDPUHUMAET y4aCTHE TU/IPOKCH/IbHAA
rpyiiia 1npu yrjiepojHoM aTromMe:

CB

C4

+C>

C6

DpyKTO3a AB/IAETCA:
aberuloCIIMpTOM
+KeTOHOCIIMPTOM
OKCHUKHUCIOTON
MHOI'0aTOMHBIM CIIUPTOM

IIpu HarpeBaHUH PacTBOPA IJIIOKO03bI ¢ ruApokcuaoM meau (I1):
obpasyeTcst IpKO-CUHUM PacTBOP
BbI/IE/ISIeTCS Ta3
+BBITIaZIaeT KPaCHO-0YPhIi 0Ca/loK
Ha CTeHKax MpoOupKu obpa3yeTcst cepeOpUCTBIN HaleT

TIpoAyKT KaTa/IMTHYECKOr0 TH/APHPOBAHKA [/IIOKO3bI:
KCHJTUT
+copbut
IJIFOK03a
JMHAMUT

Ha3zBaHmue npomecca, NpoTeKaolero no ypaBHeHHIo:
CsH1206 —» 2 C2H50H + 2CO»

+Opo>keHue

tdboTocuHTe3

JekapOOKCUTMPOBaHUe

TJIUKOJITN3
YuC/10 TUAPOKCUIBHBIX TPYIN B IUK/IMYECKO# opMe I/IIOK03bI PaBHO:
3
+4



5

6

Kakue 13 npuBeieHHbIX TEPMHHOB OTHOCATCA K (PpyKTO3e:

1. Anmpgerugocriupt 2. Kerocriupt 3. [lento3a 4. I'ekcosa 5. MoHocaxapup, 6. ducaxapuj,
1,3,5

+2,4,6

2,3,5

2,45

IIpu HarpeBaHHH IJ/IIOK03bI C AMMHAYHBLIM PACTBOPOM OKCH/Ia cepedpa
o0pa3yeTcst IpKo-CHHUI 0CafiloK

BBI/JIE/IIeTCS a3

BBITIaZlaeT KPACHO-0yphIii 0CazZioK

+Ha CTeHKaX NpOOHpPKHU 00pa3yeTcsi cepeOpPUCThIN Ha/leT

CopOuT no/yyarr:

B3aMMO/IEHCTBHEM T/TFOKO3bI C aHTHUAPHUIOM YKCYCHON KHUC/TOThI
OKHCJIEHHUEM TJTFOKO3bI

+TUPUPOBAHUEM TJIFOKO3BI

OpoyKeHUEeM TJTFOKO3bI

Bce anbaorekco3sl uMeroT oANHAKOBYI0 (hopmysry CeH1206. UeM 0HU OT/IMYAIOTCS 110 CTPOEHUIO
MOJIEKYJIbI:
YHC/IOM TUAPOKCUIBHBIX TPy
+B3alMHbIM PaCI0/IoKeHWeM 3aMeCTUTeNeld TIPU aCCUMeTPUUeCKHX aToMax yriaepoja
CTPOEHHEM YIJIEPOJHOrO CKeJleTa
pacroso)KeHueM ajbAeruHoN TPynibl B LIUKIIe.

Ilpu noMoIM KaKoro peaKkTHBa MO)KHO OT/IMUUTBL PacTBOp (hopMasbjeruja oT pacrsopa
IJIIOKO3bI?

aMMHauHBIM PacTBOPOM OKCH/ja cepebpa

+rugpokcuziom meau (11)

pacTpopoM I'M/IpOKCH/a HaTpus

BEPHOI'0 OTBETa HeT

JlaH UK/ IpeBpalleHuu:

X
CO; /'(CGHM
\ X /

YkaxxuTe Ha3BaHHe BelecTBa X:
+TIH0KO03a
caxaposa
LleJI/TF0JI03a

yriepog,

CKo0/IbKO acCHMeTPHUYeCKHX aTOMOB YI/iepo/a B MoJIeKyJIe ITIOKO03bI:
2
3
4
+5



ITo oTHOLIEHHIO APYT K JIPYTY O- U B-I/II0K03a ABJISIIOTCA:
romMoJioraMu

CTPYKTYPHBIMHU HU30MepamMu

reoMeTpuuecKUMU U30MepaMu

+OINTUYECKMMU U30MepaMu

JI7isi IpeBpaleH|s T/II0K03bI B COPOMT B KaueCcTBe PeaKTHBA MCIO/Ib3YIOT:
BOAY
+BOJOPOL,
XJIOPOBOZIOPOS,
aMMHaYHbIN pacTBOp OKCHa cepebpa

Kakue cBoiicTBa (pyKTO3bI IOTBEPIK/JAeT MOsIB/IEHHE IPKO CHHEro I[BeTa B pacTBope (GpyKTo3bl
c rujipokcujom meau (I1)?

AnpnerviHele

KeToHHBIE

+CnupToBbIe

Kucnorhabie

O yeM roBOPUT MOJI0OXKUTE/TbHAsA PeaKIUs ITI0K03bl C aMMHAYHbIM PAacTBOPOM HUTpaTa cepedpa?
O Ha/MMUUY LUKINUeCKOU (POPMBI T/TFOKO3BI

+O NpUCYTCTBUM aJTbAEeTHUAHON TPYTIIIbI

O Ha/MMUYUK HEeCKOJIBKUX TH/IPOKCUTbHBIX TPYIIT

O npuCyTCTBUU KETOHHOMW TPYyTIIIbI

B pe3sysibTaTe ruipo/iM3a caxapo3bl oJ1y4alT
TJIFOKO3Y;
¢pykTO3y;
+T/1I0K03Y U PYKTO3Y;
IJIFOKO3Y U TanakTo3y.

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

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

[vicaxapuiom sIBJISI€TCS:
dbpykTO3a

KJIeTyaTKa

Kpaxmai

+caxaposa

BeljecTBo, nogiBepraroiijeecst THApOn3Yy, - 3TO
O-TJIFOKO3a
B-rnroko3a



(dbpykKTO3a
+caxaposa

dpykTo3a 0bpasyeTcs B pe3ysibTaTe rHpOIN3a
Kpaxma’sa

LIe/IIFOJIO3BL

+caxapo3bl

JKupel

Kakoe 13 nepeurcJieHHbIX BellIeCTB He MPHHA/JIXHUT K K/1acCy yrjIeBo 0B?
rmoko3a CeH1206
ManbTo3a C 12 H»O11
+metananb C Hp O
yenmoso3a (Cs H 10 Os)n

MHoOroaToMHbIH CIIUPT COPOUT 00pa3yeTcs:
B pe3yJ/IbTaTe OKUC/IeHHUS TJIFOKO3bI
B pe3yJibTaTe OGpOKeHUs T/TFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHUS TJIFOKO3bI
B pe3y/ibTaTe 3TepU(PUKAL[IH [JIFOKO3bI

I' irokoHOBasi KMC/I0Ta 06pasyercs :
IIPY paCTBOPEHHWU T/IFOKO3bI B BOZle
TIpU B3aUMO/IefiCTBUH TJIFOKO3bI C BOJOPOJOM
+TIpH B3aUMO/IeliCTBUH T/IFOKO3bI C @ MMHA4YHbIM pacTBOpoM okcrza cepebpa(l)
ripu 6pO’KeHUU TJIF0KO3bI B KUC/IOTHOM cpejie

IIpoMeXXyTOUYHBIM MPOYKTOM rH/IP0/iM3a KPpaxMaJ/ia AB/ISeTCS Ma/IbT03a, MOJIEKY/Ia KOTOPOi
COCTOMT HU3:
JBYX OCTaTKOB O - TJIFOKO3BI
JIBYX OCTaTKOB [3 — IJIFOKO3bI
OCTaTKOB O — TJIFOKO3bI U ()PYKTO3bI
OCTaTKOB & — U [} — I'/TFOKO3bI

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

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

K npupoaHBIM BbICOKOMOJIEKY/IAPHBIM COeJUHEeHUSIM OTHOCUTCS:
caxaposa
+Kpaxma’n
KaripoH
T0JIUCTEPO



Peaknus «cepe0pAHOro 3epKajia» XapaKTepHa JJ/isi
+TJIFOKO3bI
0e/KoB
Kpaxmasa
TJIML[ePUHA

Kpaxmasn He UCII0/1b3YyI0T:
JUIsI TIPOU3BO/ICTBA KOHAUTEPCKUX W3/1e/THH
+ 717151 TIPOM3BO/ICTBA KOs1bac
JUIsI TIPOU3BO/ICTBA OyMaru
JJTsI TIPOU3BO/ICTBA STHJIOBOTO CITUPTA

[Tpu moiHOM TUApOJM3e Kpaxmasa obpa3yeTcs:
¢dbpykTo3a
pubo3a
rajakTo3a
+TJII0K03a

[Tpu npou3sBo/cTBe Ge3ABIMHOTO ITOPOXa UCIOb3YeTCsl TMPOKCHIINH, TIPe/ICTaB/ISIOLUM cob0ii:
HUTPAT L{eJI/IF0JIO3bI
TPUHUTPATI/IMLepHHa
+ TPUHUTPATLIEJI/IFOJIO3b]
MOHOHUTPOLE/I/TFOJI03Y

YKaKuTe MOJIEKYIAPHYIO (hOpMyJ/ly TpHaLleTaTa Le/I/IF0/I03bl:
(C12 Hi6 Og)n
(C9 His Og)n
(C10Hi3 Og)n
+(C15 His O12)n

s pacrio3HaBaHUS KpaxMasia UCI0JIb3YIOT:
UHAUKATOpP — JIaKMYC
+pacTBOp uoja
a30THYIO KUCJIOTY
aMMUaYHbIN pacTBOpP HUTpaTa cepebpa

[l mony4eHyst BUCKO3HOI'O BOJIOKHA UCIIOJIb3YIOT IPUPOJHBIN MTO/IMMEP:
aMUJIONIeKTUH
aMuI03y
+Kpaxmai
Lesuronosy

K npupogusiM nonmumepaMm HE otHOCUTCSA:
Kpaxmail
aMMWIONIeKTHH
L|eJI/IF0/103a
+3MOKCU/IHAsA CMOJIa

K npupoHbIM 6rononmMepaM OTHOCHTCSI:
pe3nHa
TedsIoH
MasbTo3a



+Kpaxmasn

[TpoMe)XyTOUHBIM MPOAYKTOM TM/IpO/IM3a KpaxMasa sB/IsieTCsl ManbTo3a, MoJieKyJla KOTOPOM COCTOUT U3:
JIBYX OCTAaTKOB O - TJTFOKO3bI
JIBYX OCTaTKOB [3 — T/TFOKO3bI
OCTaTKOB ( — TJIFOKO3bI U ()PYKTO3bI
+0CTaTKOB O — U [3 — ITFOKO3bI

Kakoii ©3 MOHOCAaXapH/I0B COZEPKATCsl B KPOBU UeJIOBeKa:
pubo3a
ne30Kkcuprbosa
+TJTI0K03a

dbpyKTO3a

Monekyna caxapo3bl COCTOUT U3:
JIByX OCTaTKOB IJIFOKO3bI
OCTaTKOB IJIFOKO3bI U T'ajIaKTO3bI
+0CTaTKOB IJIFOKO3bI U ()PYKTO3bI
OCTaTKOB prO03bI U TJIFOKO3bI

Uem pa3nuuaroTcs a- U B-opMbl TTHOKO3bIL:
Ha/MuveM LiMK/a
pasmMepoM LiMK/Ia
+pacro/IoKeHHeM I'MAPOKCUIBHOM rpytimbl ripu Cl
YKMC/IOM aTOMOB KHUC/I0POZa B LIUKIIe

KauecTBeHHOM peakijyieil Ha TJIOKO03Y SIBJISIeTCST peakLysi C
+Cu(OH)2
FeCl3
Br (BogH)
CuO

Kakoit Tum 6poykeHHs yrieBO/IOB CYIIIeCTBYEeT
MacC/ITHOKUCI0e
MOJIOYHOKHUCJ/IOE
CIIUPTOBOE
+BCe OTBETHI BEPHbI

Haligyte CHHOHMM TEPMUHY «L|€JUIF0/I03a»
caxapo3sa
BUCKO3a
+KJleTuaTKa
MUPOKCU/IMH

VICK/TIOUNTE «/TUILIHEE» TOHSATHE:
pubo3a
+MeTaHo3a
TJIFOKO3a
rajakrosa

JIHeliHbIe MOJIEKY/IbI LIe/UTI0/I03bl 00beIMHEeHBI B BOJIOKHA 3a CUET CBSI3el
BOJIOPOHBIX



+KOBa/IEHTHBIX IOJIIPHBIX
HMOHHBIX
KOBaJ/IEHTHBIX HEIIOJ/IAPHBIX

Kakoe 13 BellleCTB fIB/II€TCA 3/IeKTPOJIUTOM
TJIFOKO03a
caxaposa
+TJIIOKOHAT Ka/IbLUs
TpuaLeTaT Lie/IIF0/I03b]

Caxapo3a, B OT/IMUMe OT I/TF0KO03bl, He 00/1a/laeT BOCCTaHOBUTETLHBIMU CBOMCTBaMU. [IpyuunHa 3TOTO B
TOM, UTO

caxapo3sa — Jucaxapu/

+B OTCYTCTBUM Y Caxapo3bl ajb/eTUHOMN TPYIIIIbI

Ha/luue y caxapo3bl THIPOKCU/IbHOM TPYIIIIbI

HMCTUHHAas MPUYMHA He yKa3aHa

Kakoii caxap Henb3s yrioTpeO/isiTh B TIUIIY?
TPOCTHUKOBBIM
+CBUHLIOBBIN
HWHBEpPTHBIN
BUHOI'PaJHbIN

Cpeu nepeunc/ieHHbIX MOHOCAXapU0B YKa)KUTe KeTOreKCo3y:
TJIFOKO3a
pubo3a
+¢dpykTo3a
rajaakTosa

Kakue yrneBogpl He riogBepratoTcsi TuAipo/n3y:
+MOHOCaxapu/bl
Jicaxapuy/ibl
ToJicaxapyzbl
BCe I10/IBepraroTcs

Kakast u3 ¢hopM TJItOKO3bI COJEP)KUT a/IbJeTUHYIO TPYIITY?
LIUKIMYeckasi a-popmMa
L[UK/IM4eckas [3-dopma
+nuHeliHas popma
BCE OTBEThI BEPHBI

['mroKo3y MHaue Ha3bIBAIOT:
+BUHOrPa/IHbIM Caxap
(pYKTOBBIM caxap
VHBEPTHBIN caxap
TPOCTHUKOBBIN caxap

Haunbonee pa3BeTB/ieHHbIE TIOJIUMEPHBIE IIeITU UMeeT:
aMUI03a
aAMMJIOTIEKTHUH
+11e/UTr0J103a
I'anakTo3a



(O8]

oW

7.

8.
9.
10.
11.
12.

13.

Bonpocs! /15 coGecefoBaHUsA 10 TeMe«A30TCo/ieprKalie CoeJHHEeHHs»

OO6mbsicHUTE GosTee 1[eIOUHYH0 PeaKI[|UI0 BOAHBIX PACTBOPOB aMHUHOB T10 CPaBHEHHIO C peakiiuei
aMMHaKa.

UTo Takoe aMUHOIIACThI?

OO6mBsicHUTe Ha TIpUMepe arjeTaMi/ia Cyiabble KUC/IOTHBIE M OCHOBHBIE CBOWMCTBA aMHU/IOB.
[TpuBeauTe MeXaHW3M peakiiy To)MaHOBCKOTO paclileryieHus: Ha TpuMepe To/TyueHust
MeTH/IaMHUHa.

[Touemy anudaTrueckre aMUHBI — O0JIee CUTbHBbIE OCHOBAHUS, UeM aMMHaK?

[TepeuncivTe crIoCOObI MOTyUeHUSI aMUHOKUC/IOT (6e3 cxem peakLiyii).

Kakoe coemuHeHre 00pa3yeTcs B pe3y/bTaTe B3auMO/IEeHCTBUS STHIOBOTO ddupa
XJIOPYTOJIbHOW KUCJIOTHI C aMMHUaKOM?

[TepeunciivTe MPUUMHBI K30MEPUHA aMUHOKUCIIOT.

Uto Takoe KoMIUIeKCOHBI. [IpuBeauTe npumep.

YeM 00BbSICHUTH OCHOBHbIE CBOMCTBA OPHUTHHA? Kak elile Ha3bIBaeTCsI 3Ta aMUHOKKC/IOTA?
Uto Takoe metamepusi? [IpuBeauTe npumep.

[TepeuniciuTe CrIoCcOObI MOyUYeHUsT aMU/I0B (B3aUMO/IEMCTBHEM KaKUX BEIeCTB MO/Ty4aroTCst
aMU/JIbI?).

OOBsICHUTE Ha/TMUKe [[eJIOUHON Peakiuy BOJHBIX PACTBOPOB aMHUHOB.

Yro Takoe amuauHbI? [IpuBeauTe 061yt0 GopMysTy aMUAMHOB

14.

15.

16.

17.

18.

19.

MoueBrHa IIMPOKO UCTIO/B3YeTCs B CeTbCKOM XO03sIMCTBe KakK yo0peHue, Kak MOAKOPMKA /st
TOJIUTaCTPUYHBIX >KUBOTHBIX. OOBACHUTE, TIOUeMy MOUYEBHHY Hejlb3sl XpPaHUTb Ha OTKPHITOM
Bo3ayxe. OTBeT NoATBepAUTE C MOMOIbI0O XUMHAUYECKUX PeaKLIUM.

Amupn CyJib(haHHUI0BOM KHMCJIOTBI (cTperiToru) SIB/ISIETCS pO/IoHaYa/IbHUKOM
Cy/b(aHUIaMU/IHBIX TTPOTHUBOMUKDPOOHBIX TperapaToB. HamwuiiMre peakijuu TIO/yueHus
cy/bhaHuIaMH/ia U3 aHWIMHA.

buyperoBasi peakiUsi HCIO/b3yeTCss B OHUOMOTMUECKOM XUMHUU [/ KOJMUeCTBEHHOTO
orpeziesieHusi 0eMKOB B OHoorMueckux XUAKOCTX. OOBsICHUTe Ha3BaHWE 3TON peakI[uH.
HarnummTe peakijuro obpa3oBaHusi Ouypera.

BurtamuH PP (Bs, HUKOTHHaMU[) TIpeAyTipexaaeT 3abosieBaHue Tiesiiarpy. HanuimmTe peakito
MOJTyYeHUs HUKOTHHAMU/Ia M3 HUKOTMHOBOW KMC/IOThI U U3 ee XJI0OpaHTuApHU/ia.

Yro Takoe nurHUH? Kak ero OOHapy)XWTb C TIOMOIIBIO TIPOM3BOJHBIX aHWMHA? Kakoe
TIPOU3BOZHOE HEOOXOAUMO B3SITh?

Harmmiimmre peakiuio B3auMOJIEMCTBUS aHWIMHA C Opomom. UeMm OOBSICHSIETCS JIeTKOCTh
MpOTeKaHusl 3TOU peakLuu?

TecToBbIe 3aJaHUA /1A TEKYIEro KOHTPOJIsi 3HAHHH 10 TeMe «A30Tco/iep)Kalue
coeJUHeHUA»

JlaHa Hemnoyka npeBpaleHuin

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

NH>

Ykaxure hopMy/Ty IPOMeKYTOUHOro X
CHCl-CH>—-COOH
+CH3—-CHCI-COOH
CH3;-CH-COOH



OH
CH>=CH-COOH

AMMHOKHC/IOTHI POSIB/IAIOT CBOMCTBA:
TO/IbKO KHUC/IOTHBIE,
TOJILKO OCHOBHBIE,
+amQoTepHbIe.

Kakmue peareHTbhI IOTPeOYIOTCSA AJISA NO/TyYeHUs (-aMUHOMPONHOHOBOH KHC/IOTHI U3
NMPOMUOHOBOM?

XJIOp ¥ MeTHU/IaMUH,

XJIOPOBOJOPOJ, U aMMUAK,

+XJIOp U aMMUaK,

TUJIPOKCH/I HAaTPHs U X/IOpUJT aMMOHMUS.

OcCHOBHbIE CBOHCTBA aMHHOKHC/IOT 00yC/I0B/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
YyI71€BO/IOPOJHOI0 PaJyKaa,
+aMUHOI'PYIIIIHI,
KapOOKCH/IbHOM TPYTIIIBI.

B cubHOIIE/I0UHOM Cpefie aMHHOKHC/IOTA MPe/CTaB/IsIeT Co00ii:
+aHUOH,
KaTHOH,
OUITOSIPHBIN WOH,
HEWUTPa/IbHYI0 MOJIEKYTY.

AMMHOKHC/IOTBI, KOTOPbIe HEe MOL'YT CUHTe3UPOBaThCA B OPraHv3Me 4ye/0BeKa, a MOCTyNnawT C
nuiei, Ha3bIBaKTCA:

0(-aMHAHOKHUC/I0TaMHU,

MUIEeBbIMU,

+He3aMeHUMBIMU,

reTepoLMK/INYeCKUMH.

CKO0JIbKO M30MepPHBIX JUIENTH/0B MO)KHO MOJIyYUTh U3 ABYX aMMHOKHMC/IOT — IJIMIUHA U
ajaMuHa?

+/ABa,

TpH,

yeThIpe,

MSITh.

IToacnacTurenb acmapTaM NpeACTaB/sAeT co00i MeTHWI0BBIN 3¢up aunentuja u B 200 pa3
ciaie caxapa. OH umeer gopmyJy:
HOOC-CH;-CH-CO-NH-CH-COOCH;3

NH: CH>-CeH5
OcTaToK Kakoil aMHHOKHCJIOThI, HAPsA/y C acCllaparuHOBOM KHC/I0TOM, BXOAUT B COCTaB
acmaprama?
JIEWLIVH,
+deHnnananuH,
BaJIVH,

TJIALIVH.



Kakwue u3 BeljecTB UMeIOT MO/IUMEPHYI0 IPUPOAY?
aMHUHOKUCJIOTBI,
+0enky,
JKUPBI,
BOCKH.

Be/iku, BHINO/THAIONIME KaTA/IMTHYECKYI0 (PYHKI[UI0, HA3bIBAKOTCS:
rOpPMOHAaMH,
+(epmeHTaMHy,
BUTaMUHAMH,
MPOTeNHAMH.

AMMHOKHUC/IOTBI, HE00X0AMMBbIe /I OCTPOEeHUsI 0e/IKOB, MONMA/Al0T B OPraHU3M Ye/I0BeKa:
+C Taien,
C BO3/IyXOM,
C BOJIOH,
OT MaTepPUHCKOr'0 OpraHu3Ma.

CnupasieBHiHOe COCTOSTHYE MO/TUTIENITH/{HOM LIeNy sIB/ISAeTCs CTPYKTYPOoH 0esiKa:
TIepBUYHOM,
+BTOPHUYHOM,
TPETUUHOM,
YeTBepTUYHOM.

JleHaTypanueH Ha3bIBaeTCs:
CBsi3bIBaHUe OelKaMU MOJIEKYJT BOJIBI,
+4acTUUHOe WY TI0JTHOe pa3pyllieHue MPOCTPaHCTBEeHHOUW CTPYKTYPbI Oe/KOB MpU COXpaHeHU!
TepBUYHOM CTPYKTYPBI,
pacliiernyieHe MoUMenTUAHON Lienu no/J, AercTBrueM (hepMeHTOB,
rotepsi 6eIKOBOM MOJIEKYJION 3/IEKTPUUYECKOTO 3apsijia IPH OTpezie/IeHHON KUC/IOTHOCTH CPe/bI.

I'upon3 6e/IKOB UCIOIB3YHOT:
+71J151 TIO/TyYeHUs] aMUHOKHCJIOT,
JJ1s1 TIOJTyUeHUs CTyTHEH,
JUIs CHYDKEHHSI paCTBOPUMOCTH Oe/KOB B BO/Ie,
JUIs KaueCTBEHHOTO 0OHapy KeHHsI OesTKOB.

Ilpu ropeHun 0e/IKOB OIyI{aeTCsl 3amax:
TYXJ/IbIX SIUL,
+X0KEHOr 0 pora,
aMMuaka.
rOpesion pe3uHBbI.

Jl/is1 mpoBeieHHs KCAHTONPOTEMHOBOM Peakiiu MoTPedyeTcs peareHT:
H>S0O4
Cu(OH)»
+HNO3
FeClI3

Bbenkamu Ha3pIBAKOTCA:
TIPYUPOJHbBIE MOJIMMEDbI, MOJIEKYJIbI KOTOPBIX ITOCTPOEHBI U3 OCTAaTKOB MOHOCAaXapu/0B;



+TIIPUPOJHBIE [T0JIMMepPbl, MOJIeKY/Ibl KOTOPBIX TOCTPOEHBI U3 OCTaTKOB (-aMUHOKUCIIOT;

TIPUPO/IHBIE BellleCTBa. TIPe/ICTAB/ISIOLHe CO00 C/IOKHBIe 3(MPHI TVIUIePUHA U BBICIINX KapOOHOBBIX
KUCJIOT;

MIPUPO/IHBIE TTOJTUMEPBI, MOJIEKYJIbI KOTOPBIX MPeCTaB/ISIOT COO0M TOC/Ie/0BaTeIbHOCTh
HYKJIeOTH/IOB;

Kakue u3 pyHKIHii CBOMCTBEHHBI 0e/IKaM?
KaTajuThuuecKas,
TPaHCIOPTHas,
3all[UTHas,
+BCe CBOMCTBEHHBI.

MaccoBas 011 KaKOro 3/ieMeHTa B 0e/IKax Hau0oJ/ibIias?
+yrnepoga,
BOZIOpPO/Ia,
KUC/IOPO/ia,
asora.

B mo/iuMepHoii Henu 0e/IKOB coce/JHHe 0CTaTKH aMHHOKHC/IOT CBA3AHBI APYT C APYroM CBA3BIO:
BO/JJOPOJHOM,
aMU/THOM,
+TeNTHUIHOM,
AUCYTbOUTHOM.

BuTKH cimpa/ii BTOPUYHOM CTPYKTYPbI 0€/IKa CKpeIlvieHbI IJIaBHbIM 00pa3oM 3a cYeT CBsi3eH:
HMOHOBBIX,
KOBaJIeHTHBIX,
+BOJOPOJHBIX,
AUCYTbGOUTHOM.

K peHarypanuu 0e/ika MOXKeT IPUBECTH:
JobaByieHre CUBbHBIX 3/IeKTPOJIUTOB,
HarpeBaHue,

(h13BO3MElCTBYE,
+BCe OTBETHI BEPHbI

Be/ku ABIAIOTCA OJHUM W3 BaXKHEHIIIMX KOMIIOHEHTOB ITHIIH. B 0CHOBe YCKOpeHus 0e/lKa B
YKeJTy/JOYHO-KHMIIIeYHOM TPaKTe JIeKUT PeaKIus:

OKHCIIeHUs,

+THUAPOJIN3a,

3TepudrKaLys,

JleruzipaTaLyu.

M3roroByieHne Ge3e 0CHOBAHO Ha CIIOCOOHOCTH 0e/IKOB K:
TU/POH3Y,
TU/paTalyy,
+TIeHo00pa30BaHMUIo,
JleHaTypaL{iH.

Jins npoBefeHusi OUypeTOBOIl peakIuu MOTPedyeTcs peareHT:
HNOs3
(CH3COQ).Pb,



H>SO4
+CuSOe..

YkaxuTte Ha3BaHHe 0e/1Ka, BBINO/THAIOIET0 (pepMeHTaTUBHYH (PyHKIHIO:
+ypeasa,
reMor/100uH,
vHTepdepoH,
KEepOTHH

Ilpu o6pa3oBaHUH MEPBUYHOM CTPYKTYPbI 0€/IKa BaXKHEHIIINM BH/IOM CBSI3U SIB/ISI€TCS:
+renTuaHas,
aucynbpuHas,
BOJIOpO/JHas,
VIOHHasl.

Ilpu aeHaTypanuu 0e/ika He pa3pyliaercd CTPyKTypa:
+11epBruUHas,
TpeTuuHag,
4yeTBepPTHUYHAS],
BCe pa3pyLIaloTCs.

Kakoii ru/ipo/in3 0e/IKoB MPOTEKaeT C 00/IbIIel CKOPOCThI0?
+(hepMeHTaTHBHBIM,
KUCJIOTHBIN
11e/I0YHOU
HeWUTpabHbINA

JI1s1 KaueCTBEHHOr0 00Hapy)KeHusl 0e/IKa B MPUPOJAHOM 00beKTe MO)XXHO HCII0/1b30BaTh
PeaKkiuIo:

«cepebpsiHOTO 3epKaa»,

Barnepa.

+0uypeToBYy1O,

N00YIO U3 Mepeurc/IeHHbIX

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

YT0 Ha3bIBAETCS U303/IEKTPHYECKO# TOUKOM 0enKoB?

3HaueHHe MOTeHL1aja, IPU KOTOPOM NPOMCXOUT aHOZHOe OKUC/IeHHe OenKa;

BeJIMYMHA eKTPUYECKOro 3apsizia Oe/IKoBOM MOJIEKYJIbl B paCTBOPE C 33/laHHBIM 3HaueHneM pH;
+3HaueHre pH pacTBopa, Mpy KOTOPOM MoJieKysia Oesika He UIMeeT 3/1eKTPUYecKoro 3apsiza;
3HaueHue pH pacTBopa, py KOTOPOM MTPOMCXOAWT JeHaTypaLus Oeska.

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



AMH/IBI pearupymoT ¢ a30THCTOH KHMCJI0TON KakK
TepBUYHbIE AMUHBI,
BTOPUUHbIE aMUHBI,
TpPeTUUHbIe aMUHbI,
+yeTBePTUYHbII aMMOHHEBbIN NOH

MoueBHuHa, pearupysi ¢ a30THON KHC/I0TOM, 00pa3yer:
+CO0JIb,
a3oT, BOJY U YIJIEKUCIIbIN Ta3,
OCHOBaHHUe,
ouyper.

C Kako# rpynmnoii MoueBHHbI 0y/ieT pearupoBaTh (hopMaIb/Jeru/:
C KapOoHUIOM,
C aMUHOTPYMIIOH,
OyzeT passaraTb MOUEBUHY,
+He OyJeT pearupoBark.

Yro Takoe OuyperoBasi peakius?
+peakiysl CIJIaBJIeHUS] MOUEeBHHbI;
peakiyst 00pa30BaHuUsT KOMIJIEKCHOM MeZIHOM COJIU C OMypeToM;
peakiyst aMUHOKHC/IOT C OKCUJIOM Me[Iy;
peakifysi o6pa3oBaHHs OUTIO/ISPHOTO MOHA aMUHOKHCIIOT.

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

Kakoii aMHH 1o/1y4aeTcsi NpH MOJTHOM BOCCTAaHOBJ/IEHUH 2-HUTPOOyTaHa:
OyTH/IaMHH;
8mop-0yTH/IaMUH;
JV3TU/IaMUH;
+1300yTH/IaMUH?

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

Tema «I'eTeporuk/inueckyue coeMHEeHUS»
KoHTpo/iipyembie KOMITeTeHLIMM (UM UX YacCTH):
- criocobeH 000CHOBaTh M peann30BaTh B MpO(deCcCHOHATbHOW [1eSTeTbHOCTH COBPEMEeHHbIe
TEXHOJIOTHM C UCTI0/Th30BaHUEM NPUOOPHO-UHCTPYMEHTa/IbHOM 0a3bl U UCIIO/Ib30BaTh OCHOBHbBIE
ecTeCTBeHHble, Ouo/oruueckue W mMpodecCcHoHalbHbIE TIOHSATHS W METOZABl TIPH  peIleHrur
obrenpodeccroHanbHBIX 3aiau (OITK-4).

TecToBbIe 3ailaHUA /I TEKYLIero KOHTPOJisi 3HaHui 1o Teme «I'eTepojuk/inuecKue
coefMHEeHUA»



2—M30NPONU/I—5—MeTH/IIUK/IOTeKCaHOJI [0 CTPOEHHIO YI/IEBOJOPOJHOr0 CKe/leTa sAB/IsAeTCs
coeJHHEHHeM:

+KapOOILUK/THUEeCKUM;

reTepOIUKTNUECKHIM;

Herpee/TbHbIM;

apoOMaTHYeCKHUM;

TpeTUYHBIM 0 JHOBA/IEHTHBIM YIJ/IEBOJAOPOJHBIM PAJUKA/IOM SB/IAETCH:
HEOreKCHJT;
OeH3uMIEeH;
aJuTHT;
+TpeT.-TeHTUJ;

BuijuHa/IbHBIM ABYXBa/IeHTHBIM YIJ/IeBOJOPOHBIM PaJUKA/IOM fABJIAETCH:
henu;
M—TOJIUT;
+0—(eHusnen;
n—(eHueH.

ITo 3aMecTUTE/TbHON HOMEHKJ/IaType coeiuHeHHe (DeHU/IITU/IKETOH Ha3bIBaeTCs:
METHJIOBBIHM 3¢hup 6eH30HHOM KMC/IOTHI;
(heHUTITUTKETOH;
+1 — dbeHmnponaHoH-1;
MeTH/10eH30arT;

ITo 3amMecTUTe/ILHON HOMEHK/IaType coeJUHeHHe Cy/Ib()aHU/I0Basi KUC/I0TAa Ha3bIBaeTCs:
n — aMuHO(deHUICYybHOHOBasE KUCJI0Ta;
cynb(haHUIOBast KUCIOTa;
4 — aMUHOLIMK/IOTeKCaHCY/Tb(hOHOBAsi KMCJIOTa,;
+n — aMuHOOeH30/1CyMb(POHOBasI KUC/IOTa;

ITo pyHKIMOHATBHBIM IPYIIIaM aHeCTe3UuH (3TWI0BBIN 3P N-aMHHOOEH30MHOI KHC/IOTHI)
AIBJISAETCA:

amu/i, ¥ IpoCcTo 3¢up;

+Cno>kHbIN 3GUp ¥ aMUH;

KeTOH U NPOCToU 3¢up;

KapOOHOBast KMCJIOTA, TIPOCTOM 3(UP U aMUH;

ITo ¢pyHKIMOHAIBHBIM rpynnaM ¢GeHuIcaTunuiIaT (GpeHn10BbIN IPUP 0-rUAPOKCHOEH30HHON
KHC/I0ThI) SIB/ISIETCS:

KapOOHOBast KUC/IOTa;

KeTOH, TIpoCToi 3¢up, GeHo;

KeTOH;

+deHoJ1, C/I0KHBIN 3(PUp.

CTp}’KTypa 2-METI/IJI-3-OKCOHEHTaH,E[I/IOBOﬁ KHC/I0ThI CO}I[EP)KI/IT oﬁmee qucjio q)yHK]_[IrIOHaJ'IbeIX
rpymm:

1;

2;

+3;






Tabmuia 4 — Kputepun orjeHKM c(hOPMHUPOBAHHOCTH KOMITeTeHLIUN

Koa u HaMmeHOBaHMe
WHJUKAaTOpa AOCTH>KEeHUs
KOMIIeTeHIUM (YacTu
KOMIETEeHL1K)

KpuTepuu olieHMBaHus1 COOPMUPOBAHHOCTYU KOMIIETEHIMM (UaCTH KOMITeTEHLIUN)

Ha 6a30BOM YpOBHe

Ha ITOBBIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKe «y/I0BJIETBOPUTE/ILHO»
50-64% oT MakCUMaILHOrO basia

COOTBETCTBYET OLIEHKE «XOPOLLO»
65-85% 0T MakKCUMaJILHOIO Dasia

COOTBETCTBYET OLIEHKe
«KOT/IUYHO»
86-100% oT MakCUMa/ILHOI'O

Damna

3HaTh:

H]/1-1 3HaeT OCHOBHbIE
ecTeCTBeHHbIe,
O6uonoruueckue u
ripodeccuoHa/ibHbIE
TIOHATHUSI K1 METO/IbI TIPH
pelieHnn
ob1ienpodeccoHambHBIX
3aJjau, COBpeMeHHbIe
TEXHOJIOTUH C
WCTIO/Tb30BaHUEM
nipubopHo-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZieHT yCBOM/I OCHOBHOE COJiep>KaHre MOZYJIst
HeopraHuYeCcKOW XMMUH, HO UMeeT MPo0esibl B
YCBOEHUM MaTepuasa, He MpersTCTBYIOIHe
JanbHeHIeMy 00yJeHUO:

-B JIOTUYECKOM PaCCy>KJeHUH HeT CyIeCTBeHHBIX
OIIMOO0K, HO IOMYyII[eHa CYIleCTBeHHas OIOKa B
MaTeMaTHYeCKUX pacueTax Mpy pelieHnu

3aziau;

-nabopaTopHasi paboTa BBIMOTHEHA MTPaBU/ILHO He
MeHee YeM HarloJI0BUHY WX AOMyIeHa
CylIecTBeHHast OlIMOKa B X0OZie IKCIIePUMEeHTa, B
00bsicHeHUH, B 0(hOpM/IeHHH pabOoThI, B
CO0JTFOIeHUH TIPAaBUJT TEXHUKHU 0€301acHOCTH TpH
pabore c BelriecTBaMu 1 000py/J0BaHKEM,
KOTOpasi UCTIPaBJISIeTCsI TI0 TPeOOBaHUIO YUUTEIs;
- MaTepuasl u3jaraeT HeCUCTeMaTU3UPOBAHHO,
(parmMeHTapHO, He BCer/a MOC/Ie0BaTeIbHO;
-TI0Ka3bIBaeT HeJOCTaTOYHYI CPOPMUPOBaHH
OTZeNbHBIX 3HAaHWH Y YMEeHUH; BBIBO/LI M 0000111
apryMeHTHUpYyeT c/1abo, JoMyCcKaeT B HUX OIIMOKH
- ZIOMYCTU/T OIUMOKY U HETOYHOCTH B HCIIOJ/Ib30B
Hay4YHOW TePMHUHOJIOTUM, OMpeie/ieHusl TTOHSATHH
HeJJ0OCTaTOYHO UETKHUE;

- He WCTI0/Ib30Basl B KAUeCTBe J0Ka3aTe/bCTBa

BBIBO/IBI U 0600111eHUsT U3 Hab/TtojeHuH, aKkToB,

CTyZieHT TIOKa3bIBaeT 3HAHUS BCETO
W3y4eHHOT 0 TIPOTPaMMHOTO
Marepuana. Jaér mo/MHBIA U
NpaBUIbHBIM  OTBET HA OCHOBE
W3yUYeHHbIX Teopui;
He3HauuTe/IbHbIe OLIMOKM u
HeZIOUETbl TPU  BOCIIPOM3BEAEHUN
M3y4eHHOT 0 MaTepHara,
oripejiesieHUst TIOHSITUMN Jan
HeTIo/THble, HeboJIbIe HEeTOYHOCTH
MPU  WCIO/Ib30BAHUM  HAYUHBIX
TEDMUHOB W/IW B BBIBOJAX U
000011IeHUsIX W3 HaOMoZeHUd U
OTBITOB;, MaTepHa/l UW3JlaraerT B
ornpejeneHHOU JIOTUYEeCKOMN
TI0C/Ie/[OBAaTeIbHOCTA, TIPU ~ 3TOM

JIOTyCKaeT OZHY HerpyOyr OIMOKY
wii He Oomee /ByX HeJOYETOB U

MO>KeT 150:¢ WCTIPaBUTh
CaMOCTOSITEJIBHO TIpM TpeOOBaHUU
Wi 1pu  HeOOoJBIION  TMOMOIIU

Tipero/iaBaTe’isi; B OCHOBHOM YCBOWJI
yueOHBIM MaTepuas; TMOATBEPKIaeT
OTBeT KOHKDeTHbIMH IIpUMepamy;
NIPaBU/ILHO oTBevaeT Ha

CryneHT 1nokasbiBaeT riybokoe u
[0JIHOe 3HaHWe U [IOHUMaHue

BCero

00BéMa

NpOrpaMMHOI0

MaTepHad/a, I10/IHO€ IIOHHMMaHHe

CYLI[HOCTH
TIOHATUH,

3aKOHOMEPHOCTeH,
B3alMOCBSI3€l;

paccMaTpUBaeMbIX
SIBJIEHUM u
TeopuH,
naboparopHas

pa60Ta BBITIO/IHEHA ITO/JIHOCTBKO U

TMPaBUJIbHO,
MpaBUJIbHbIE
BbIBO/IbI;

C/le/IaHbI
HaOMIOJeHUsT U

SKCIIEpUMEHT OCYLUeCTBJ/IEH I10

naaHy C

yueToM TeXHUKU

6e30macHOCTH | ITpaBu/I paboThl C
BeIIleCTBaMH 1 000py/I0BaHHEM;




OINIBITOB W/ AOITyCTHJI OLLIOKH ITPpU UX MU3JI0’KEHK

JIOTIO/THUTE/TbHBIE
Tipero/iaBaTe’isi.

B jioruyeckoM pacCyXAeHUu U
pellleHUH HeT CyIIleCTBeHHbIX OINOO0K,
HO 337laya pellleHa HepalyOHATbHBIM|
criocoboM WM IOMyleHO He Ooiiee)
JBYX HECYIL[eCTBEHHBIX OILIMOOK.

BOTIPOCHI

Ymeth:

na-2 Ymeer
HCI0/Ib30BaTh OCHOBHEIE
eCTeCTBeHHbIe,
O6uonoruueckue u
ripodeccoHabHbIE
TIOHATHUSI K1 METO/IbI TIPH

OTBeuaeT HEMOJHO Ha BOMPOCHI MperoiaBarersi
(yryckasi U OCHOBHOE), Wi BOCITPOU3BOAUT
coJiep>kaHre TeKcTa yueOHUKA, HO HeZIOCTaTOUHO
TOHKMMaeT OT/e/IbHbIe TI0/IOKEeHUs], UMetolLre
Ba)KHOe 3HaueHue B 3TOM TeKCTe.
OO6Hapy)X1BaeT He[0CTaTOUHOEe IOHUMaHKe

CTygeHT yMeeT CaMOCTOSITeJIbHO
BbI/IEJIITh TJIaBHBIE TIOJIOKEHUSI B
H3yUYeHHOM MaTepuare; Ha
OCHOBaHMU (AKTOB M TIPUMEPOB
0000111aTh, JenaTh BLIBO/IBI,
yCTaHaB/IMBaTh BHYTPHUIPEAMETHbBIE

CryneHT ymeer COCTaBUTh
TO/IHBIA M TPaBWIbHBINA OTBET Ha
OCHOBe H3Yy4YeHHOrO MaTepuaa;
BblJIe/IATh TJIaBHbIE T10/I0XKEHUS,
CaMOCTOSITe/IbHO  TIO/ITBEPXKAATh
OTBET KOHKPETHBIMM TpHUMepaMH,

pereHun OTZe/IbHBIX IT0JI0)KEHHUH 1TPY BOCTIPOU3BEZIeHNHN | CBsi3U.  [IpUMeHATh  TOnydeHHbIe | (aKTaMH;  CaMOCTOSITEIbHO |
obuenpoeccHoHaNbHBIX | TEKCTa yueOHUKa (3armice, TepBOMCTOYHUKOB) M 3HAHUS Ha TIpaKTHKe B | apryMeHTHPOBAHO /iesiaTh aHaJIH3,
3amay OTBEUaeT HeINoJHO Ha BOIPOCHI TIPeno/iaBa] BUAOU3MeHEHHOU cutyanud, | 06o01eHus, BBIBO/IBL.
JIOTyCKasi OfIHy-AiBe TPyOble OIIMOKM BBICTAB/s COOMIOAATH  OCHOBHBbIE — TpaBWU/A | ¥YCTaHABAMBATH MEXIIPeAMETHbIE
CTy/IeHTy, KOTODbI He COBCeM TBep/0 B/d KyJbTypbl  yCTHOM  peud U | (Ha OCHOBe paHee NMPHOOpPeTeHHBIX
MaTepHarnoM, pH OTBeTax JIOTy( COTIPOBOXKAAOLIeH NMMCbMEHHOM, | 3HAHWH) W BHYTPUIPEIMETHbIE
MaJIOCyIIleCTBEHHbIe  TIOTPEIIHOCTH,  HMCKaX HCII0/Ib30BaTh HAyuYHble TEPMUHBL; | CBSI3M, TBOPYECKHM IIPUMEHSIThH
JIOTUUEeCKOU TI0C/Ie/J0BaTeNbHOCTH, naboparopHasi paboTa BBITIOJIHEHA | TTOJYYeHHbIE 3HaHUs B
HETOUHYIO apryMeHTalI0 TeOPeTHYeCKUX TIPaBW/ILHO, CJieJlaHbl TIPaBUJIbHBIE | HE3HAKOMOM CUTYaLUH.
TIOJ/IO’KEHWH, UCTIBITHIBAET 3aTPYAHEHUS TIPH HaOJTI0/1eHNsT U BBIBO/BI, HO MU 3TOM | TToc/iefoBaTesibHO, UETKO, CBS3HO,
pelLleHNH J0CTaTOUHO CJIOXKHBIX 3a/1ay. 5KCIIepUMEHT TIpoBeZieH He | 00ocHOBaHHO u  0e30mrb0YHO
WcrbIThIBaeT 3aTPyJHEHUS B TPUMEHEHWW 3HJ TIOJTHOCTBIO WU JOTYIIeHbl | U371araTh  y4eOHbI  MaTepuar;
HeoOXOJMMBIX [I/Isl PeIIeHus 3a/jau pa3/MyHbIX TY HeCyI[eCTBeHHbIe OIMOKK B paboTe C | JaBaTh OTBET B  JIOTHUECKOM
npyu O0OBSICHEHWU KOHKPETHBIX SIBJIEHWH Ha OC| BeIeCTBaMH U 000PY/I0BaHUEM. T0C/Ie/[0BaTeIbHOCTH C
TeOpUuu U WCII0/Ib30BaHUEM TIPUHATOMN
3aKOHOB, WM B TIOATBEPXKEHUH KOHKpe] TePMHHOJIOTHH; Jenathb
MIPYMepOB CoOCTBeHHBIE BBIBO/IBI;
NPaKTUUeCKOro MprYMeHeHHsl Teopuit ¢dhopmyupoBaTh TOYHOE




oripefie/ieHMe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITHM, 3aKOHOB,
TEOpUii; IPU OTBETe He TTOBTOPSIThH
JIOCJIOBHO  TeKCT  y4eOHHKa;
M3/1arath Marepuant
JIUTepaTypHbIM SI3bIKOM;
MpaBWILHO W OOCTOSITENIBHO
OTBeYaTb HA /IOTIOJTHUTE/bHbIe
BOIIPOCHI YUUTeTS.
CamocTosITe/TbHO W parjoOHaTbHO
WCII0JIb30BaTh HarIsigHbIe
rocobwus, CTIpaBOYHbIE
MarepHaJibl, yueOHUK,
JIOTIOJIHUTE/IBHYI0 ~ JIUTepaTypy,
MepBOVCTOYHUKHY; TIPUMEHSITh
CUCTEeMY YCJIOBHBIX 0003HaueHH
rpu BeJleHU1 3anucen,
COTIPOBOXKAOIIINX OTBET;
WCTIO/Ib30BaHUE IIst
[lOKa3aTeqbCTBa  BBIBOJOB W3

Ha0/TI0/IeHNH U OTIBITOB;

Bnagets:

NJI-3 Bnageet HaBbIKaMU
000CHOBaHUS U
peanu3alvu B
ripoeccroHaNIbHOM
JesITeIbHOCTH
COBPEMEHHBIX
TeXHOJIOTUM C
WCTI0/Tb30BaHUEM
nipubopHo-
WHCTPYMEHTaTbHOM 0a3bl

CTyzeHT BrazeeT HeoOXOAWMBIMH HaBbIKaMU
paboTel ¢ IpubopamMu, uepTexXaMu, CXeMaMH U
rpa¥kamMu, COMyTCTBYIOILIMMHU OTBETY; 3aluCH,
COTIPOBOXK/IAIOIIIIE  OTBET,  COOTBETCTBYIOT
TpeGOBaHUsIM.

CrygeHT He 00/1a/laeT [1OCTaTOYHbBIM|
HaBBIKOM pPabOTBI CO CIPaBOUYHOM

JIUTepaTypou, yueOHUKOM,
MepBOMCTOUHHUKAMU (MpaBUIBLHO
OpHEHTUPYeTCs, HO paboraeT
Me/|JIEHHO).

Brnazeer HaBbIKaMU pellieHus]

XUMUYECKUX 3a/jau [0 3aJaHHOMY)
aJITOPUTMY

CtymeHT BafieeT  Ky/abTypou
MBIIIJIEHUs;  CTIOCOOHOCTBIO K
0000111eHM10, aHam3y,
KPUTHUYECKOMY OCMBIC/IEHHIO,
CHCTeMaTH3alluy, TIOCTaHOBKE
nemeld u BeIOOpY TyTeW UX
JIOCTWKEeHHsI, B  JIOTUUECKOM

pacCyK[eHHd W pelleHun HeT

OIINOOK, 3aj1aua pellieHa
palMOHATBEHBIM criocobowm;
TIPOSIB/IEHBI HaBBIKU




OpraHU3aLOHHO-TPYAOBBIX
yMeHui (o aep>KUBar0TCs
yrctotTa pabouero mecra W
MOpSIIOK Ha CTO/e, SKOHOMHO
WICITI0JIb3YIOTCSI PEaKTUBDI).




3 OMNPEJEJIEHUE PE3YJIbTATA ITIPOMEXYTOYHOMN ATTECTAIIUU
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 U peann30BaTh B MPodeCcCHOHaTbHOU JeaTeTbHOCTU
COBpeMeHHbIe TeXHOJIOTHU C UCII0J/Ib30BaHUeM NIPUOOPHO-UHCTPYMeHTaIbHOU a3kl
HCTIO/Ih30BaTh OCHOBHBIE €CTECTBEHHbBIE, OMOJIOrHUecKre U TTPodeCcCHOHaTbHbIE TIOHATUS U
METOZbI TPH pellieHuH ob1riernpodeccoHaNIbHbIX 3a/ay.

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

siipe aToMa.

1. xnop 1.8
2. yriepog 2.17
3. ¢Top 3.6
4. KWC/IopoZ 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. C2 Hy 1. anetunen

2. C3Hsg 2. IpOrieH

3. C3Hs 3. aTUIIeH

4. C2Hz 4. nponaH
5. bytaH

IIpaBuibHBIN oTBeT: 1-3, 2-4, 3-2, 4-1
YcTaHOBHTE COOTBETCTBHE MEXKAY KJ/IacCOM HeOPraHWYeCKHUX COeJUHeHHN |
NpUMepPOM HeOPraHn4yecKoro BelecTBa:

1 Okcup 1 H>SO4

) Conb 2 NaCl

3 Kucnora 3 NaxO

y OcHoBaHue 4 CaS04:2H,0
c 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:
HemeTta/imueckue CBOMCTBA 3/1eMeHTOB YBe/IMUUBAKOTCS B PAJY:
1. pocdop — cepa — xs10p

2. 6pOM — yr/Iepo/i — MBIIIBSIK

3. KUC/IOpOJ, — a30T — yTJepo],

4. KpeMHU# — xy10p — Pocdop

[TpaBU/bHBIN OTBET:4.

XHUMHUUYECKHUH 3/IEeMEHT — 3T0 COBOKYITHOCTb...
1.mMonekys1, 06pa3oBaHHBIX aTOMaMU Pa3HbIX BH/IOB
2. aTOMOB C OJMHAKOBOW MacCOu

3. aTOMOB C OZJMHAKOBBIM YMCJIOM HEUTPOHOB B siZipe
4. aTOMOB C OZJMHAKOBBIM YKC/IOM IIPOTOHOB B si7jpe
[TpaBuibHBIM OTBET:4.

Bakueime TE€OPpHUH, COCTAB/IAKIINE OCHOBY XUMHH, - ITO:
1. dTOMHO-MOJIEKYJIADHAA Te€OpHs CTPOEHUA aTOMOB M MOJIEKYJI, 3dKOH COXPAHEHHA MACCbl U

SHEepruu, NepuouvecKuii 3aKoH

2. OKMC/IMTeNbHO- BOCCTAaHOBUTE/bHAs TeOpUs, TeOpHsl U/ealbHbIX ra30B, TEOPUSl CTPOEHUS
KOMITJIEKCHBIX COeJUHEHUU

3. Teopus KUCIOT U OcHOBaHWM bpeHcrepa Jloypu, Teopusi BajleHTHBIX CBs3eu ['aiftyiepa u
JIoHJ0Ha

4. Teopusi XMMHUUYECKUX CBS3€M, TeOpHUsl FreTepOoreHHbIX NPOLIeCCOB, 3/IeKTPOHHAs TeOpHsl

[TpaBunbHBIM OTBeT: 1.

CKOpOCTh XUMHUYECKO peakLiiH - 3T0:

1. ¥3MeHeHVe KOHLIEHTpPALMM OJHOTO W3 pearvpyrolux BellecTB 3a eJUHUL]y BDPEMEHH, NpHU

HEU3MeHHOM 00beMe CUCTEMBI
2. BpeMsi [POTeKaHUsl peakLiuu



3. yBe/lMueHHe KOHLIeHTpaLMK 3a eIMHULY BpeMeHH!
4. yBenueHre 00beMa CUCTEMBI 3a €IMHUIYY BPEMEHU

[TpaBunbHBIM OTBeT: 1.

I'pynnma XMMHYeCKHX 3/IEMEHTOB, He00X0JUMBIX A/ HOPMA/JIbHOT0 POCTa M Pa3BUTHA
pacTeHui, coiep>kKaHre KOTOPhIX HEBETUKO M COCTABJ/ISIeT ThICAYHbIE H CTOTHICAYHbBIE 10TH
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

pe3ysibTaT 00y4YeHUs] COOTBETCTBYeT OL[eHKe «yA0oBAeTBOpUTeNbHO» (50-64 pelTHHTOBBIX
6aioB);

— 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.

ITpumeuanue: [lorosHUTebHbIE KOHTPOJbHbIE HCIBITAHWS TPOBOJASATCS [Jis CTYy/I€HTOB,
HabpaBiux MeHee 50 6aymoB (B coOTBeTCTBUU C «Ilo/io)KeHHMEM O MOZYIbHO-PeHTUHIOBOU

CHCTEME»).



@DoH/], OLIeHOYHBIX CPeJCTB
AJ/IS1 KOHTPOJ/IbHBIX MCNIBITAHUN
JJIS CTYJeHTOB Hamnpas/ieHUus nogroroBku 35.03.04 ArpoHomus,
(3auet, 7K3aMeH)

ITo okOHUaHWM TIEPBOM YUeOHOM Ceccuu TpeAlyCMOTPEH 3aueT. 3aueT IMPOBOAUTCS /I/Is1 [IPOBEPKU
BBITTOJIHEHUS] CTY/IEHTOM 1ab0paTOpHBIX pPaboT M yCcBOeHWs y4yeOHOro MaTepuasa TPAaKTUYeCKUX U
CeMHHApPCKUX 3aHATUM C yUeTOM UTOTOB TEKYILero TeCTUPOBaHHUA 10 TeMaM. 3ayeT yCTaHaB/IMBAeTCs
TI0 TTePBOM yacTH rpeiMeTta «Heopranuueckast XUMHSI».

ITpomMe>KyTOUHBIM KOHTPOJIb 0 AUCLIMTUIMHE OCYIIIECTB/ISIETCS B KOHIE BTOPOU yueOHOM ceccuu B
BH/ie 9K3aMeHa I10 BOIPocaM, OXBaThIBAIOIIMM BCe pa3Zie/ibl M3y4aeMOou JUCLUIIMHBI U TT03BOJISIOLLIMM
OLIeHUThb TeOpeTUYeCKre 3HaHUs CTY/IeHTOB, a TAK)XKe yMEeHUsI IPUMEHSITh UX [1JIs1 PeLieHUs] XUMUUYEeCKUX

3a/au.

B 9K3amMeHal[MOHHBIA OW/IET BK/IFOYAIOTCS [JBa TeOpeTHYecKux Borpoca (1- mo obmedt u
HeopraHuYecKol XMMHH, 2- TI0 OPraHuueCcKol XUMHW) U TUTIOBasi 3a/java.

10.

11.

IIpuMmepHBIN NepeyeHb BONMPOCOB K 3aUeTy
MecTo X¥MHH1 B CUCTEMe eCTeCTBeHHbIX HayK. KpaTkuii uCTOpuYeCcKuii OuepK pa3BUTHS XUMHUHU.
Matepusi u ABwkeHre. Xumuueckass ¢opma ABrkeHUs: Matepur. OCHOBHble XHMMHUECKUE
MOHATHA: aTOM, MOJIeKyJla, XMMUYEeCKUI 3/IEMEHT, NPOCTOe U CI0)KHOe BeIleCcTBO, CUCTeMa,
(a3a.
ATOMBI U MOJIEKYJIBI, UX pa3Mepbl, aOCOIOTHBIE U OTHOCUTe/IbHbIE MacChl. MoJib — eJUHUIIA
KojMuecTBa BelllecTBa. MosisipHass Macca. CBsi3b MeXKAy MacCOM, KOJMUeCTBOM BeLlecTBa U
obobemom. TloHsITHE 3KBHMBAl€HTa, SKBUBAJ€HTHOW MacChl, SKBHBAJIEHTHOrO oOBema. 3aKoH
5KBUBAJIEHTOB.
OcCHOBHBIe T10/I0)KeHUSI aTOMHO-MOJIEKYJ/IIPHOIO YYeHUs. 3aKOH COXpaHeHHsi MacChl U SHEPIUU.
3aKOoH IMoCTOsTHCTBa cocTaBa [IpycTa. 3aKoH KpaTHBIX OTHOIIIeHUH [JanbToHa.
["a30Bble 3aKOHBI. Y paBHeHMe COCTOSIHUS eabHOro rasa (ypaBHeHre MeHzieneeBa-KanelipoHa).
3aKoH 00BEMHBIX OTHOILIEHWH, 3aKOH ABOrazipo. MosisipHbiii 06beM. OTHOCHTE/bHAsT TUIOTHOCTh
ra3000pa3HbIX BellecTB. HopMasibHbIe U CTaH/JapTHBIE YC/IOBHS.
Howmenknatypubie mpaBuna MEOITTAK HasBaHusi HeopraHuWdeckux BelnlecTB. Kiaccudukaiys
HeopraHuueckux BelecTB. OKCH/bl, TUIPOKCH/bI, KUCIOTbl, OCHOBaHUS, COMU. BaxHeline
XUMUUECKUe CBOMCTBa MeTasjioB, HEMETa/lJIOB, OKCU/I0OB, OCHOBaHWM, KUCJIOT U aM(OTepHbIX
T'U/IPOKCU/IOB.
Ctpoenne atoma. Mopenyd CTpOeHHsI aTOMa, CO3/lJaHHble Ha OCHOBe 3aKOHOB KJIaCHUYeCKOU
MexaHUKU. Teopust atoMa Bogopoza 1o bopy. KBaHTOBO-MexaHWuecKast MOZie/b CTPOeHUS aToMa.
KBaHToBbIe uMcia (T71aBHOe, OpOWTA/bHOE, MArHWTHOe, CIMHOBOEe). (OCHOBHBIE TIpaBWJIA
3ario/THeHUs 3/IEKTPOHHBIX 000/I0UeK aTOMOB.
[Teprognuecknii 3aKOH U MepUoJUYecKasl CUCTeMa XUMUUeckux 31emeHToB [I.. MeHzeneeBa.
DOpMYyJIMPOBKU TI€PUOJUYECKOro 3akoHa: coBpeMeHHass U [I.M. MengeneeBa. dopmbl u
CTPYKTypa MEepUOJUUYECKOW CHUCTEMBbI 371eMeHTOB. PU3MYEeCKUW CMBbICI MNepUOgUYeCcKOro
3aKOHa, MOPsIKOBOr0 HOMepa 3J/IeMeHTa, HOMepa Ilepro/a, HoMepa I'PYIIIbIL.
CBsi3b 3/IEKTPOHHOTO CTPOEHHSI aTOMOB-3JIEMEHTOB C WX CBoWcTBaMu. (OcobeHHOCTH
3JIEKTPOHHBIX CTPYKTYP aTOMOB 3/IeMEHTOB TJIaBHbIX U TTOOOUHBIX MMOArPYMIL. JJIeMeHThI S-, P-,
d- u f- cemelicTB, UX MeCTOHAXOXK[eHHe B MepuoJuuYecKoi cucteme. V3MeHeHUe BeJUYMH
paZinyCcoB, SHEPTUM MOHU3ALIUU, CPO/ICTBA K 3/IEKTPOHY U 3/1eKTPOOTPHULIATE/TbHOCTEM 371eMEHTOB
C POCTOM 3aps/10B UX sep.
[TeproAMUHOCTD M3MEHEHUs1 CBOWMCTB 3/IEMEHTOB Kak MpOsIBJIeHUe TIePUOAUUHOCTA U3MEHEeHUSsI
3/1eKTPOHHbBIX KOH(UTrypaLiii aToMOB. BTOpUUHAas ¥ BHYTPeHHSIs1 TepUOAUYHOCTb. DddeKTs! d-
u f- okatus. 3HaueHue eproINYeCcKOro 3aKoHa B Pa3BUTHU HayKHU.
KoBaneHntHass cBsi3b. OCHOBHbIe XapaKTepUCTHMKM KOBA/leHTHOU CBSI3U: [JIMHA, SHEpPTus,
BaJIeHTHBIM yroJ, MOJISIPHOCThb, HaNpaBAe€HHOCTb, HAChIaeMOCTb. J(PGeKTUBHBIN 3apsj
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aToma B MOJIEKYJIe U CTelleHb OKUCJ/IeHHS.
KBaHTOBO-MexaHMUecKast MO/ie/ib 00pa30BaHUs KOBa/JIEHTHOW CBSI3M Ha TPUMepPe MOJIEKYJIbI
BOZIOPOZA.

MeTton, BaseHTHBIX cxeM. ['MOpuAM3alisi aTOMHBIX oOpOWTanel, TUMbI TUOpUAW3AIMK U
TIPOCTPAHCTBEHHasi CTPYKTypa MoJieKy/1. MexaHr3Mbl 00pa30BaHUsi KOBa/JIeHTHOU CBSI3U.

MeTto/ MoJieKy/IsIpHBIX opbuTaneii (MMO). MeTo/ MMHEHHOM KOMOMHAI[UKM aTOMHBIX OpOUTasiei
(JTKAO). Cesispiatomye 1 pa3peixsstoigyae MO. o- 1 - MO. Mexanusm ob6pa3zoBanust MO st
[ByXaToMHbIX MosekyJ1 I u II meprozoB..

Meton MoneKynsspHbIX opbutaneit (MMO). DHepreTHuecKyde AWarpaMMbl U 37€KTPOHHbBIE
¢opmynbl Monekysn. OLieHKa SHeprud MOJIeKY/ISIPHOM CTPYKTYphbl 1O ee 3SHepreThyecKou
guarpamMe. [loHsiTMe TmopsiAKa (KpaTHOCTW) CBSI3W. ['OMoOsiiepHble M reTeposi/iepHble
MOJIEKY/ISIPHbIE CTPYKTYPBI, 0Opa3oBaHHbIe dyieMeHTamu | v 11 meprozos.

VloHHasi CBsi3b: CTelleHb MOHHOCTH, MeXaHU3M 00pa30BaHusl, CBONCTBA MOHHOM CBsi3u. VIOHHBIE
paguycel. [Tonsipu3yemMocTb ¥ TIOSIpU3YoLasi CocOOHOCTh MOHOB, UX BJ/IMSIHME Ha CBOMCTBA
BellleCTBa.

Meranmueckasi CBsisb. MexaHu3M 00pa30BaHUsl, TTOHSATHE «3JIeKTPOHHOTO ra3a». CBOHCTBa
MeTasIIMyeckoi cBsi3u. CpaBHeHHe KOBaJIeHTHOM, MeTa/l/TMueCcKOol ¥ MOHHOM CBsI3el.
BogopoaHasi cBsi3b. MexaHu3Mm o0Opa3oBaHusi. MeXMOJeKy/IsspHasi ¥ BHYTPUMOJIEKY/IsIpHast
BOZIOPO/IHAsA CBSA3b. BiusiHue BoOpO/HAast CBSI3W Ha CBOMCTBA BeLeCTB.

HeBanentHsle cunbl cuervieHusi. [IoHATHe O BaH-[ep-Baa/bCOBBIX CWIax. B3aumogeiicTere
JUTIO0/b — JIWTIOJb, TUTIOMb — UHAYLIMPOBaHHBIM JUIIO0/Ib, AUCTIEPCUOHHOE B3aUMO/jeliCTBIe.
[MoHsiTie XMMUUECKOW TepMOAWHAMUKUA. OCHOBHbIE TepMOJUHaMUueckre (QyHKLIMA COCTOSHUS
CHICTEMBI: BHYTPEHHSISI SHepTHsi, SHTA/IbITNS, SHTPOHUS, CBOOOAHAst FHeprusi. TerioBbie 3P QeKThI
XUMHUYECKHUX MpoLeccoB. IToHsATHe CTaHJAPTHOM HTa/ILITMKM 00pa30BaHus BellecTB. 3akoH ['ecca
U C/1e[iCTBUS U3 Hero.

[ToHsiTue craHfapTHON SHTpPoNUU. VI3MeHeHHWe SHTPONMM CUCTeMbl TIpU (a30BbIX
npeBpaujeHUsx. PacueT M3MeHeHHs] SHTPONMUM B XOJe XMMHUUeCKUX mporeccos. [TonsaTtue
CTaH/IapTHOM CBOOOJHOW 3Hepru oOpa3oBaHUs BeleCcTB. PacueT w3MeHeHHs] CBOOOIHOM
SHepPryy U npejcKa3aHre BO3MOXKHOCTH NPOTEeKaHUs PeakLMy MPU CTaHAapPTHBIX YC/IOBUSX.
O6paTtrMble ¥ HeoOpaTUMble XMMHUYECKHe peakliu, XMMU4YecKoe paBHOBecue. KuHeTnueckoe
yCJI0BHe XMMHAUYECKOT0 paBHOBecCHsl. KOHCTaHTa XMMHUUeCKOro paBHOBeCHs. 3aKOH J|eHMCTBHS MacC
A7 00paTUMBIX XUMUYeCKUX peakuuil. CriocoObl CMeIeHWss XUMUYEeCKOTO pPaBHOBECHSI.
[Tpynnun Jle Ilartesnbe.

[TonaTve xuMHUecKOM KUHETUKM. CKOpPOCTb TOMOTeHHOM M TeTepOreHHOM XHMMHUUeCKOW
peakuii. CKOpPOCTb UCTUHHAsA (MTHOBeHHas) U cpefiHsisi. PaKTOphbI, BAUSIOLIME HAa CKOPOCTh
XUMHUYECKOW peakLuu.

3aBUCUMOCTb CKOPOCTHM XWMHWYECKOW peakLMy OT KOHLIeHTpAalMM pearvpyrolivX BeLecTB.
3aKOH [elCTBUS MacC, MaTeMaruyeckasl 3aluch, (OPMY/IMpPOBKa, €ro NpUMeHeHWe [
TOMOTEeHHOM Y reTepOreHHOM CUCTEM.

[ToHATHE KOHCTaHThI CKOPOCTHY peakLiyu, ee (PU3NUeCKUi CMbIC/, (PaKTOPhI ee OrpefesistoLiye.
3aBMCUMOCTb CKODOCTM XMMHUYECKOW peakuuud OT TemnepaTypbl. [IpaBuno Bant-I'odda,
TeMrepaTypHbId KO3(QQULIMEHT peakLvH.

3aBUCUMOCTb CKOPOCTH XMMHUUECKOM peakliMy OT NPUPOAbI pearupyrolux BelecTtB. [loHsaTHe
00 aKTHUBHBIX MOJIeKy/iaX. DHeprusi akTUBaL[MKU. JHepreTuUeckye JuarpaMMbl X0/1a peakiii.
Karanus. Buzpl katanusa: rOMOreHHbIW, FreTeporeHHbll, MUKpOreTeporeHHbld. Katanusaropel u
MHTUOWUTOPBL. MexaHu3M [IeliCTBUsSI KaTaau3aTopoB. BiusiHMe KaranyM3aTOpPOB Ha BeJIMUMHY
SHEepryy aKTHUBALUHU.

Posb SHTPONUIHOTO, SHTANBIUNWHOIO (PAKTOPOB U TeMIEepaTyphl B OLIEHKe BO3MOXXHOCTU U
TIOJTHOTHI TPOTEKaHUsI XUMHUUECKUX MPOIeCCOB. YpaBHeHHe ['nbOca.

KpaTkasg xapakTepucTMka U KjaaccUpuKauus [AUCriepcHbIX cucteM. OrmnpejeneHde WU
K1accudukaius pactBopoB. 2Kukre pacTBOpbl. PacTBopeHMe Kak (PU3MKO-XMMUUECKUH TIPoLiecc.
VI3MeHeHMe SHTa/IbITMK Y SHTPONUY IPU PAaCTBOPEHNH BELLeCTB.
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Buzbl pacTBOpOB, CrOCOObI BhIpD@XKEHUs] MX COCTaBa: MaccoBasi MU MOJIbHas [JOJIU, MOJIsIpHas,
MOJII/IbHAs U HOpMaJibHasi KOHLIEHTpaLysi, TUTP. PaCTBOPUMOCTH BeleCTB (PKUJKUX, TBEP/BIX,
razoobpasueix) B Boze. Kosddwurment pactBopuMocTd. [IoHATHE HACHIIEHHOTO U
TIepechIleHHOr0 PacTBOPOB. 3aBUCHMMOCTb PaCTBOPUMOCTH BeLeCTB B BOJe OT TeMIleparyphl,
JlaBJIeHys], IPUPO/bl PACTBOPSIEMOT'0 BellleCTBa.

OJeKTPOTUTHI ¥ He3/IeKTPOUThI. CH/TbHBIE U Cy1abble 3/1eKTPO/TUThI. Teopust 371eKTPOTUTHIeCKON
puccouuaruu C. AppeHuyca. MexaHW3M AWCCOLIMALIMY BeLeCTB C pa3HbIM TUIIOM XUMHUYECKOW
CBSA3U. PacTBOpBI 5/1€KTPOJIMUTOB, CTelleHb M KOHCTaHTa [WCCOLMALMM, WX CBfA3b. 3aKOH
pa3b6apyienusi OcTBaiba.

Huccouuanus Bogel. KoHcTaHTa guccouuyanyy Bogsl. BogopojHbIM MoKa3artesib, ero 3HaueHue
Y pacyeT Jijisl PACTBOPOB CHUJIbHBIX U C/1aObIX KUCTIOT U OCHOBaHUM.

C'uppomm3 coseit ¥ CocoObl CMeILleHUs] paBHOBeCHs peakiuid rufposmsa. OOpaTtuMbiid U
HeoOpaTUMBIH THAPOU3.

I'npponus cosent pa3mMuHbIX TUNOB. CTeleHb M KOHCTaHTa I'MpO/U3a.

YcnoBusi  obpa3oBaHMsi W pacTBOpeHHsi  OocafkoB. [Ipow3BefeHyWe  pacTBOPUMOCTH.
HarpaB/ieHHOCTb 0OMEHHBIX peakIiii B paCTBOpax 3/1eKTPOJIUTOB.
OKuCIUTeTbHO-BOCCTaHOBUTE/IbHBIE pPeakl[ii, OCHOBHbIE OKWUC/IUTE/NW U BOCCTAaHOBUTEIH.
Krnaccudukarnys oKMCIUTeIbHO-BOCCTAaHOBUTE/ILHBIX PeaKLvii.

ONeKTPON3 pacTBOPOB M PacIlJIaBOB CcoJield. 3aKOHBI 3/1eKTpoJ/ir3a. [IpumMeHeHue 3/1eKTpoJiv3a.
["ampBaHMYECKUM 3/1eMEeHT, MpoLecchl B HeM. OKUC/INTeTbHO-BOCCTAHOBUTE/IbHBIN TTOTEHLIUAI,
3/C u HampaB/ieHHe TeueHUs] OKHUC/IUTeTbHO-BOCCTaHOBUTEBHBIX Peaklvid. Psii cTaHjapTHBIX
3/1IeKTPO/IHBIX ITOTEeHLIUA/IOB.

Kowmrutekcueie coegunenusi. KoopavHauyionHasi Teopusi A. Beprepa. CTpoeHMe KOMIJIEKCHBIX
coefivHeHWl. BHemmHsisi W BHyTpeHHsi1 cdepa KomruiekcoB. Jluranabl. HomeHknaTypa
KOMILJIEKCHBIX COeJUHEeHMI. 3HaueHe KOMIUIEKCHBIX COeJUHEHUH.

. Cnocobbl TosTyueHusi KOMIUIEKCHBIX coefiiHeHUi. [ToBefieHre KOMITJIEKCHBIX COeJUHEHWMN B

pactBopax. IlepBuuHasi U BTOpUuHasi Aucconuanus. KoHcTaHTa HeCTOMKOCTHM U KOHCTaHTa
YCTOMUMBOCTH KOMIIJIEKCHBIX COe/JMHEHUH.

ITopsajok ¢popMUpoOBaHuUsI 3a4e€THOT0 OUIeTa

3aueTHbIN OWUJIET BK/TIOYAET /IBa TEOPETUUYECKUX BOIIPOCaA.

SR ol e

1.

IIpumep 3aueTHOr0 GMJIeTA MO JUCLUILTHHE
MecTo X¥MHH1 B CUCTEMe eCTeCTBeHHbIX HayK. KpaTkuii uCTOpuyecKuii OuepK pa3BUTHS XUMUHU.
Matepusi u ABwkeHre. Xumuueckass ¢opma ABrkeHUs: Matepur. OCHOBHble XHMMHUECKHe
MIOHATHUS: aTOM, MOJIEKy/a, XUMAUYeCKU 3/IeMeHT, TIPOCTOe U CJI0XKHOe BelleCTBO, CUCTEMA,
ta3a.
Mertannudeckasi CBsi3b. MexaHu3M 00Opa3oBaHUsl, TIOHSTHE «3/IEKTPOHHOTO ra3a». CBOMCTBa
MeTa/llIn4eckou cBa3u. CpaBHeHVe KOBaJIeHTHOW, MeTa/l/TMYeCKOW U MOHHOM CBS3€H.

IIpumepHbIN NepeyeHb BONPOCOB K 3K3aMeHy

[TpesMeT opraHnnuyeckoi XuMuu. CBsi3b OpraHM4eCcKOr XUMUH C APYTHMH HayKaMH.

OcobeHHOCTH COeJIHEHHH YTIepo/ia, X POJIb B KUBOU MPUPO/ie U TIPAKTHKe.

Posb pyCcCKUX yueHbIX B pa3BUTUM OPraHM4eCcKOrW XUMUU.

Teopus cTpoeHust opraHuyeckux coefuHeHut A.M. ByTiiepoBa u ee 3HaueHue.

VIcTOUHMKY OpraHu4ecKUx CoeJMHeHUN, MeTO bl UX TepepaboTKU.

Hedts. Teopuu ee obpa3oBaHusi, MeTO/[bl TiepepabOTKX M MCTIOIb30BaHKe. KpeKuHT — mporjecc.
ITnuponus. Mx 3HaueHue.

Knaccudukarus opraHiueckux coeiiHeHUN. BakHelinve ¢yHKUMOHabHbIE rpynmnbl. Pajukarn.
I"'omonoruueckue psgpl. VIX 3HaueHue.
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Tunbl cBsizeld B OpraHUuecKux coeguHeHUsIX. MHAYKTUBHBIN 3G deKT U 3(PdeKT conpsyKeHus.
[TpuMephI U3 pa3TMUHbIX KJIaCCOB COeIMHEHHUM.

Turibl peaki[uii y pa3/iMuHbIX K/1aCCOB COeIMHEHUM.

Buap! rubpuan3aliiy 3/1eKTPOHHBIX 00/1aKOB (TTPUMEpHI U3 pa3HbIX K/IaCCOB.).

. Buzibl pa3pbiBa KoBa/ieHTHOM CBsi3U. [IoHATHe 0 MexaHU3Max peakiuii. [Ipumepsi.
12.

Teopusi B3aMMHOro BJUSIHUSL aTOMOB B MoJjekyse (A.M. bytnepoB u B.B. MakpOBHMKOB).
[Tpumepsbl. OOBsICHEHUS C 37IEKTPOHHOM TOUKU 3PEeHHSI.

[TpaBuno MapkoBHUKOBa. [IpaBuio 3atitjeBa-Barnepa. CoBpeMeHHOe 00bSICHEHHE MeXaHH3MOB
3TUX [PaBUJL.

SABnenue usoMepuu, NpyUMepsbl pasInyHbIX BU0B u3oMepui. [IoHatre o mesomepuu. [loctpoenue
H30MEPOB T10 3a/IaHHOM 0011ieli hopmyre.

Tayromepusi, MeTaMepusi. [Ipumepsl M3 pa3/MUHBIX K/IaCCOB COeAUHEHWH (CIUPTHL, (PeHOsbI,
3(bUpkI, KETOHBI, YTI€BO/Ibl, aMUHbI).

Llucc-tpaHc  u3omepusi. [Ipumepsl u3oMepoB osedUHOB ( aJKeHOB W KHUC/IOT OJIEMHOBas |,
tdbymapoBas).

OJIEKTPOHO-[,0HOPHbIE U 3JIeKTPOHO-aKLIelITOPHbIe 3aMeCTUTe/W, UX Harlpas/siolliee BJIUSHUE.
[Tpumepkr.

Curma — ¥ nu- KOMILIEKChI, KaK IIPOMe)KyTOUHbIe MPOyKThI peakijuu. [IpumMepsl Ha U3 oeUHOB
(a/IKeHOB) ¥ apOMaTUUeCKUX COeJUHEeHUMN.

[IpyHLMIIBL, TIOM0XKEHHblE B OCHOBY CHUCTEMaTUUeCKOM HOMEHK/IATypbl. YMeTb HamnvcaTh
CTPYKTYpHBbIe (JOPMYJIbI 33/JaHHBIX COeJUHEHUN U Ha3BaThb UX.

HaxosxzieHre Tipefie/ibHBIX YIJIeBOJOPOJOB B Tipupofe. V3omepusi mapaduHOB(a/KaHOB) Ha
rpuMepax JaHHbIX 3K3aMeHaTOPOM.

. IlpeenbHBIE YTIEBOIOPO/IBI MIX TTO/TyUeHHE , paclpoCTpaHeHue B pupoe. CBOWCTBA.
22.

Crioco0bbI 1osTyueHus Hellpe/ie/IbHBIX YTJIeBOIOPO/IOB Psifia STH/IeHa, UX CBOMCTBA. VIHAYKTUBHBIN
s¢deKT, ero BIUsSHUE Ha TeUueHHe pPeaKLiil.

AuetuneH. Ero cBolicTBa, npuMeHeHue. Peakiusi Kyuepoga.

A1leTh/IeHOBBIE YTJIEBOZIOPOZbI, CIIOCOOBI TIOJyUeHWss U CBOMCTBA. PeakI[uM MPUCOeAUHEHHS.
3aMertieHusi, yIJIOTHEHUS.

[lvueHoOBbIe yTI/IeBOAOPO/bI, TIPeACTaBUTE/M, 3HaueHWe B HApPOJHOM Xxo3siticTBe. JddeKT
COTIPSDKEHUSI U €T0 00bsICHEHHE.

Apomaruueckue yrieBoopozbl. Oco6eHHOCTH W30MepHUH TOMOJIOTOB U TIPOM3BO/IHBIX OeH3o01a.
[TpaBuo opueHTayu B 6eH30/bHOM sijpe. CoBpeMeHHOe 00BsICHEHHE 3TOr0 TTpaBUJIa.
XapakTepruCTHKa apoOMaTUUeCKHUX YTJIeBOJOPO/OB, UX Ba)KHelIMe CBOMCTBa. [IpencTaBuTesu.
Oco6eHHOCTH CTPOEHUST apOMaTUUECKUX YT/IeBO/IOPO/IOB.

Crioco6pl To/TyueHrst U XMMHAYeCKHe CBOMCTBAa apOMaTHUeCKUX YTIeBOJOPO/IOB.

MexaHW3M peaklMy 3aMellleHrsi B apoMaTriueckoMm psifly. Curma- v mi- KOMILIEKCHI.
OnekTpoduabHBIe U HYKIeo(hUIbHbIe, 3IeKTPOHOAOHOPHbIE U 3/IeKTPOHOAKIENITOPHBIE TPYMIHI,
MX OpUEeHTHpYOlllee BAUSIHYE B peaki[UsiX 3amellleHusl y apOMaTUUyeCKUX yraeBoj0pO/I0B.
Hadrtanun. Ctpoenue , 3HaueHue. dranmveBas kucioTta. Hadronsl (anbda u 6eTta).

. Knaccuduikarysi, HoMeHK/IaTypa, ©30MepHsi TajioreHONpor3BOAHBIX. Crioco0bl UX TOyYeHUs! U

CBOMCTBA.

[TonyueHue ,npuMeHeHHe, CBOMCTBA IO/WIa/JOreHONPOM3BOAHBIX. ['alodopmHas peakuysi.
[Tonyuenue fiogodopma u xjaopodopma.

OG61mast xapakTeprcTHKa cupToB. VX knaccudukarus. HomeHkatypa, rpeicTaBuTesu.
HomeHnknatypa, u30Mepusi, CIIOCOObI TIOJyueHUsl, CBOMCTBA OJHOATOMHBIX CIUPTOB. MXx
WCII0/Ib30BaHKE B HADOZAHOM XO3SMCTBe.

[IByxaToMHble CIUPTHI ( TJIMKOJIN), UX XMMHUYECKHE CBOKCTBA, IPUMeHEeHUe.

I'matiepuH. CTpoeHne, 0cOOEHHOCTH CBOWCTB. BaykHelIIe IPOM3BO/IHBIE TIULEPHHA.
MHoroaTtomMHble COUPTHI (IEHTUTHI ¥ TeKCUTHI). HaxoxxieHre B Ipupo/e, mojiyueHne, BayKHeuIe
Npe/iCTaBUTe/ I, BayKHEUIIINe TIPOU3BOJHbIE — YIJIEBO/BI.
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XapakTeprCTHKa HerpejienbHbIX ajKorosel, cBoicTBa ( MpaBWiIo JJbTEKOBa — JpreMeliepa).
IIpencraBurenu.
[Tpoctbie 3¢upsl. [TomyueHre 1 0cobeHHOCTH CBONCTB. OKCOHMEBbIE COJTH.
Crioco0blI 1ostyueHust U CBoicTBa ¢eHosoB. KapbosioBast KUC/oTa, ee CBOWCTBA M IPUMEHeHHe.
CriocobbI TIO/TyueHUsl, CBOWCTBA, W30MepUs W HOMEHK/aTypa OJHO- , BIyX-, TPeXaTOMHBIX
(heHOOB.
XapakTeprCTHKa ABYXaTOMHBIX (DeHOJIOB, UX CTPOEHUe, N30MepUs, CBOMCTBA, 3HaUeHue.
MHoroaTomHble eHosbl. VIX cTpoeHre, U30Mepusi, CBOMCTBA, MpUMeHeHre. AHTUOKCH/AHTHI.
Anbreruapl U KeToHbI. VIX cXoHbIe CBOMCTBA M OT/IMuMsl. OCOOEHHOCTH N30MEePUH.
Anbaerupl — criocoObl ToyyeHus. Peakiyu 1mommMepr3alti ¥ KOH/IeHCAL|H.
HekoTopele cBolicTBa anberwioB: obOpa3oBaHHe TiojyalleTasiei, arjeTaseid, THAPO30HOB U
ceMcHUKap0ba30HOB.
Knaccudukanys yrineBoJoB, HaxX0XKJeHUe B IPUPOJHBIX NCTOUHHKAX.
dusmyeckue M XUMHUYECKHe CBOMCTBA MOHOCAxXapuZoB, NPOAYKTHl MX BOCCTaHOBJIEHUS W
OKHCJIeHus1. XUMU3M peakiiuii Tpommepa, TonneHca, ®enmvHra.
AsnsponenTossl. VIX cTpoeHue, TayToMepus, IIpe/icTaBUIey, 3HaUeHue.

Anbporekcossl. CTpoeHre, HaX0XKeHHe B TIPUPO/ie, CBOMCTBA.
O, L, ambda — ,0eTTa- mM3oMepbl MOHOCAaxapujoB. PacrpocTtpaHenwe B mpupoge. CBoiicTBa
[JIMKO3WHOTO TUJIPOKCHIIA.
OnTuueckre CBOWCTBA YI/IeBOZA, aCUMMeTPUYeCKHM aToM yryiepoga. MyTopoTainusi U UHBepCusl.
Vx 06BsicHeHUSI.
Crepeon3omepus yr/ieBooB. Mix dopmynbl (Puriepa, Ko, Xsyopca).
Hucaxapubl. XapakTepucTUKa [AWcaxapuzioB, 3aBHCHMMOCTh CBOMCTB OT cTpoeHus. CocraB
[CcaxapyioB U pacrpocTpaHeHue.
[Tomcaxapugpl. CocTaB, 3HaueHWe, HaxoxXKAeHue B ipupoze. [Ipor3BoaHbIe Mo/IMcaxapuioB U UX
MpUMeHeHNe B TeXHHKe U HapOJHOM XO0351CTBe.
Crioco6bI 11o/TyueHHst ¥ CBOKMCTBA OIHOOCHOBHBIX >KUPHBIX KUCJIOT.
CBoiicTBa KUCI0T. Mbljla U CHHTeTUUeCKUe MOIOIIIMe BellleCcTBa.
CriocoObI TIOSTyueHUsI M XMMWYeCKWe CBOWCTBA aHTHUAPUAOB KHUCIOT. [1o/yuuTh aHTUAPUZIBI
KOHKDETHBIX KUCJIOT: YKCYCHOM, STHTapHOM, (pTasneBou U Ap.
IIByxocHOBHBIe (1MKapOOHOBBIE) KUC/IOTH. HOMeHK/aTypa, cocTaB, CBOWCTBA, TTPeCTaBUTEIIH.
JIByXOCHOBHBIE KMC/IOTBI apOMaTHUeCcKoro psza. x nsomepus, rosydeHve, CBOKWCTBA.
O6pa3oBaHue TIPOCTBIX W CIAOXKHBIX 3GUpPOB. M30Mepusi TIPOCTbIX 3GUPOB. 3HaueHue,
KJIaCCU(pUKaLMsl CII0XKHBIX 3(PUPOB.
OTnrume rpynn c10XxHbIX 3¢upoB. [TosyueHre 1 CBOKCTBA )KUPOB U 3CCEHIIUI.
CrnoxxHblie 3gupsbl. Peakiiys sTepuuKali ¥ oMblieHus. JKUpbl (Tpurauiiepy/isl). Ix oMmblieHue,
TUPOreHu3aLys )XUPOB, MoJlydeHre MaprapyHa.
Oxkcukucinotsl. Knaccugukauys, ¢prsnueckre CBOMCTBA, ONTUUECKHe aHUTUIIO/bI, paLieMaThl.
Otmmunsi B CBOWMCTBax anbda- , 6eTra- MU ramMMa- OKCHUKUCIOT. Pusndeckre M XUMUYeCKHe
CHBOMCTBA OKCUKHUC/IOT.
ALMKIMYeCcKre M LUK/IMYecKrhe OKCHUKMCAOThL. VX XapakTepucTHKa: aTOMHOCTb, OCHOBHOCTB,
Tripe/iCTaBUTe N.
CrepeonsomMepusi BUHHBIX KMCIOT. [Ipor3BOAHbIE BUHHOW KUCJIOTBI, UX MPUMEHEeHHe, CerHeToBa
Couib, Pe/UIMHIOB peakTuB.
Awmwmnbl. Knaccudukarnusi, ocoOeHHOCTH W30MepUr W CBOMCTBA. AHW/IMH CHHTe3, 3HaueHue.
[IpousBojHbIE aHU/IVHA.
XVMHUUeCKre CBOMCTBA MEePBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB, UX YeTBEPTUUHbIE COJH ,
0C0DEeHHOCTH CTPOEeHUSI.
Crioco0bI 1o/TyueHHsI aMU/I0B KUCJIOT, 0COOEHHOCTH UX MU30MEepPHH U CBOUCTB.
[etepormkinyeckre coefrHenusi. OO1Me MOHATHS, TPe/ICTaBUTe/ U, CBOWCTBA.
[TaTruneHHble reTepolUKIbL. [TMppon v ero Nponu3BoHEIE.
I'eteporukiibl. IHA0 U ero Npon3BOJHEIE.
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['eTepoLuK/IbI psifja TTypUHa, €ro MPOX3BOHbIE, UX 3HAUEHUE.

[eTeponyK/IbI C KOHAEHCUPOBAaHHBIMU siipaMu. CTpOeHue, CBOMCTBA, 3HAUEeHHUe.

[MupuauH, nupuMuavH. CTpoeHUe, CBOMCTBA, 3HaUeHHe TTPOU3BOAHBIX ITUX I'eTePOLUKIIOB.
®U3MKO-XUMHUYeCKUe CBOMCTBA aMHUHOKUC/IOT. IIpefcTaBUTETM MOHOAMUHOMOHOKApOOHOBBIX
KHCJIOT.

[TosyueHrie U CBOMCTBA aMUHOKUC/IOT. [IpesicTaBUTeMM , MX K/IacCUUKALS.
MoHoaMHHOIUKapOOHOBBIE KUCIOTHI. [IpecTaBUTeNN, OT/IMUUTE/TbHBIE CBOMCTBA.
TnaMrHOMOHOKapOOHOBBIE KMC/IOTHI. [IpeicTaBuTenu, 3HaUeHWe, OT/IMUHE B CBOMCTBAX OT APYTUX
AMHUHOKMC/IOT.

[ukmvueckrue aMMHOKUCIIOTHI. [IpeacraBureny, 3HaueHue.

OOpa3oBaHue TIeNTHAHLIX CBsi3eld B MosieKyse Oeska (oOpa3oBaTh IENTHABI U3 3aJ@aHHBIX
aMUHOKHUCJIOT).

3HaueHue, K/1accU(UKaLYs MPOTEMHOB, MPOTEUIOB, NpeCTaBUTeH.

CtpoeHue GeKOB: THIbI CBs3el, CTPYKTYpPhl MOJIEKYJ, CBOMCTBA — ZieHaTyparuu OesKOB U ee
0o0BsICHEeHHE.

Hyxkneonporenabl. CTpoeHue, 3HaUeHUe.

HyxkenHoBble KHc10Thl. COCTaB, OT/IMUMSA, 3HAUEHVe Pa3/IMYHbIX HYK/JIeMHOBBIX KHC/IOT.

ITopsigok opMHUpOBaHUsI IK3aMeHAI[HOHHBIX OH/IETOB
OK3aMeHal[MOHHBIM OW/TeT BK/IIOYAeT /IBa TEOPETHUECKMX BOMPOCA U 3afiayvy.

IIpuMep 3K3aMeHAIMOHHOI0 OMJ/IeTA MO0 AUCHUIUIMHE «XuMusa. Oprannyeckas U
bu3Ko/IOMAHAS XMMHS»
1. Krnaccudukaiys opraHdyeckux coefuHeHud. BakHelinve (yHKUHMOHA/NbHBIE TPYIIbL
Papukan. I'omonornyeckue psjbl. VX 3HaueHue.
2. Anbaervanl ¥ KeTOHbI. VX cxofHble cBoMCTBA U 0Tauurst. Ocob6eHHOCTH N30MepHH.

3agava

[omnosiHuTe cxemy CaeAyIIUX TpeBpallleHUi:

3-amMuHO-2-MeTHI0yTaHoBast Kuciora +t° - ? + HBr — ? + NH3 - ?
Ha3oBute KOHeuHble TIPOLYKTHI.



Tabmuua 5 — Kputepun orjeHKM chOpMHUPOBAHHOCTH KOMITeTeHLIUH

Koa u HaMmeHOBaHMe
WHJUKAaTOpa AOCTH>KEeHUs
KOMIIeTeHIUM (YacTu
KOMIETEeHL1K)

KpuTepuu olieHMBaHus1 COOPMUPOBAHHOCTYU KOMIIETEHIMM (UaCTH KOMITeTEHLIUN)

Ha 6a30BOM YpOBHe

Ha ITOBBIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKe «y/I0BJIETBOPUTE/ILHO»
50-64% oT MakCUMaILHOrO basia

COOTBETCTBYET OLIEHKE «XOPOLLO»
65-85% 0T MakKCUMaJILHOIO Dasia

COOTBETCTBYET OLIEHKe
«KOT/IUYHO»
86-100% oT MakCUMa/ILHOI'O

Damna

3HaTh:

H]/1-1 3HaeT OCHOBHbIE
ecTeCTBeHHbIe,
O6uonoruueckue u
ripodeccuoHa/ibHbIE
TIOHATHUSI K1 METO/IbI TIPH
pelieHnn
ob1ienpodeccoHambHBIX
3aJjau, COBpeMeHHbIe
TEXHOJIOTUH C
WCTIO/Tb30BaHUEM
nipubopHo-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZieHT yCBOM/I OCHOBHOE COJiep>KaHre MOZYJIst
HeopraHuYeCcKOW XMMUH, HO UMeeT MPo0esibl B
YCBOEHUM MaTepuasa, He MpersTCTBYIOIHe
JanbHeHIeMy 00yJeHUO:

-B JIOTUYECKOM PaCCy>KJeHUH HeT CyIeCTBeHHBIX
OIIMOO0K, HO IOMYyII[eHa CYIleCTBeHHas OIOKa B
MaTeMaTHYeCKUX pacueTax Mpy pelieHnu

3aziau;

-nabopaTopHasi paboTa BBIMOTHEHA MTPaBU/ILHO He
MeHee YeM HarloJI0BUHY WX AOMyIeHa
CylIecTBeHHast OlIMOKa B X0OZie IKCIIePUMEeHTa, B
00bsicHeHUH, B 0(hOpM/IeHHH pabOoThI, B
CO0JTFOIeHUH TIPAaBUJT TEXHUKHU 0€301acHOCTH TpH
pabore c BelriecTBaMu 1 000py/J0BaHKEM,
KOTOpasi UCTIPaBJISIeTCsI TI0 TPeOOBaHUIO YUUTEIs;
- MaTepuasl u3jaraeT HeCUCTeMaTU3UPOBAHHO,
(parmMeHTapHO, He BCer/a MOC/Ie0BaTeIbHO;
-TI0Ka3bIBaeT HeJOCTaTOYHYI CPOPMUPOBaHH
OTZeNbHBIX 3HAaHWH Y YMEeHUH; BBIBO/LI M 0000111
apryMeHTHUpYyeT c/1abo, JoMyCcKaeT B HUX OIIMOKH
- ZIOMYCTU/T OIUMOKY U HETOYHOCTH B HCIIOJ/Ib30B
Hay4YHOW TePMHUHOJIOTUM, OMpeie/ieHusl TTOHSATHH
HeJJ0OCTaTOYHO UETKHUE;

- He WCTI0/Ib30Basl B KAUeCTBe J0Ka3aTe/bCTBa

BBIBO/IBI U 0600111eHUsT U3 Hab/TtojeHuH, aKkToB,

CTyZieHT TIOKa3bIBaeT 3HAHUS BCETO
W3y4eHHOT 0 TIPOTPaMMHOTO
Marepuana. Jaér mo/MHBIA U
NpaBUIbHBIM  OTBET HA OCHOBE
W3yUYeHHbIX Teopui;
He3HauuTe/IbHbIe OLIMOKM u
HeZIOUETbl TPU  BOCIIPOM3BEAEHUN
M3y4eHHOT 0 MaTepHara,
oripejiesieHUst TIOHSITUMN Jan
HeTIo/THble, HeboJIbIe HEeTOYHOCTH
MPU  WCIO/Ib30BAHUM  HAYUHBIX
TEDMUHOB W/IW B BBIBOJAX U
000011IeHUsIX W3 HaOMoZeHUd U
OTBITOB;, MaTepHa/l UW3JlaraerT B
ornpejeneHHOU JIOTUYEeCKOMN
TI0C/Ie/[OBAaTeIbHOCTA, TIPU ~ 3TOM

JIOTyCKaeT OZHY HerpyOyr OIMOKY
wii He Oomee /ByX HeJOYETOB U

MO>KeT 150:¢ WCTIPaBUTh
CaMOCTOSITEJIBHO TIpM TpeOOBaHUU
Wi 1pu  HeOOoJBIION  TMOMOIIU

Tipero/iaBaTe’isi; B OCHOBHOM YCBOWJI
yueOHBIM MaTepuas; TMOATBEPKIaeT
OTBeT KOHKDeTHbIMH IIpUMepamy;
NIPaBU/ILHO oTBevaeT Ha

CryneHT 1nokasbiBaeT riybokoe u
[0JIHOe 3HaHWe U [IOHUMaHue

BCero

00BéMa

NpOrpaMMHOI0

MaTepHad/a, I10/IHO€ IIOHHMMaHHe

CYLI[HOCTH
TIOHATUH,

3aKOHOMEPHOCTeH,
B3alMOCBSI3€l;

paccMaTpUBaeMbIX
SIBJIEHUM u
TeopuH,
naboparopHas

pa60Ta BBITIO/IHEHA ITO/JIHOCTBKO U

TMPaBUJIbHO,
MpaBUJIbHbIE
BbIBO/IbI;

C/le/IaHbI
HaOMIOJeHUsT U

SKCIIEpUMEHT OCYLUeCTBJ/IEH I10

naaHy C

yueToM TeXHUKU

6e30macHOCTH | ITpaBu/I paboThl C
BeIIleCTBaMH 1 000py/I0BaHHEM;




OINIBITOB W/ AOITyCTHJI OLLIOKH ITPpU UX MU3JI0’KEHK

JIOTIO/THUTE/TbHBIE
Tipero/iaBaTe’isi.

B jioruyeckoM pacCyXAeHUu U
pellleHUH HeT CyIIleCTBeHHbIX OINOO0K,
HO 337laya pellleHa HepalyOHATbHBIM|
criocoboM WM IOMyleHO He Ooiiee)
JBYX HECYIL[eCTBEHHBIX OILIMOOK.

BOTIPOCHI

Ymeth:

na-2 Ymeer
HCI0/Ib30BaTh OCHOBHEIE
eCTeCTBeHHbIe,
O6uonoruueckue u
ripodeccoHabHbIE
TIOHATHUSI K1 METO/IbI TIPH

OTBeuaeT HEMOJHO Ha BOMPOCHI MperoiaBarersi
(yryckasi U OCHOBHOE), Wi BOCITPOU3BOAUT
coJiep>kaHre TeKcTa yueOHUKA, HO HeZIOCTaTOUHO
TOHKMMaeT OT/e/IbHbIe TI0/IOKEeHUs], UMetolLre
Ba)KHOe 3HaueHue B 3TOM TeKCTe.
OO6Hapy)X1BaeT He[0CTaTOUHOEe IOHUMaHKe

CTygeHT yMeeT CaMOCTOSITeJIbHO
BbI/IEJIITh TJIaBHBIE TIOJIOKEHUSI B
H3yUYeHHOM MaTepuare; Ha
OCHOBaHMU (AKTOB M TIPUMEPOB
0000111aTh, JenaTh BLIBO/IBI,
yCTaHaB/IMBaTh BHYTPHUIPEAMETHbBIE

CryneHT ymeer COCTaBUTh
TO/IHBIA M TPaBWIbHBINA OTBET Ha
OCHOBe H3Yy4YeHHOrO MaTepuaa;
BblJIe/IATh TJIaBHbIE T10/I0XKEHUS,
CaMOCTOSITe/IbHO  TIO/ITBEPXKAATh
OTBET KOHKPETHBIMM TpHUMepaMH,

pereHun OTZe/IbHBIX IT0JI0)KEHHUH 1TPY BOCTIPOU3BEZIeHNHN | CBsi3U.  [IpUMeHATh  TOnydeHHbIe | (aKTaMH;  CaMOCTOSITEIbHO |
obuenpoeccHoHaNbHBIX | TEKCTa yueOHUKa (3armice, TepBOMCTOYHUKOB) M 3HAHUS Ha TIpaKTHKe B | apryMeHTHPOBAHO /iesiaTh aHaJIH3,
3amay OTBEUaeT HeINoJHO Ha BOIPOCHI TIPeno/iaBa] BUAOU3MeHEHHOU cutyanud, | 06o01eHus, BBIBO/IBL.
JIOTyCKasi OfIHy-AiBe TPyOble OIIMOKM BBICTAB/s COOMIOAATH  OCHOBHBbIE — TpaBWU/A | ¥YCTaHABAMBATH MEXIIPeAMETHbIE
CTy/IeHTy, KOTODbI He COBCeM TBep/0 B/d KyJbTypbl  yCTHOM  peud U | (Ha OCHOBe paHee NMPHOOpPeTeHHBIX
MaTepHarnoM, pH OTBeTax JIOTy( COTIPOBOXKAAOLIeH NMMCbMEHHOM, | 3HAHWH) W BHYTPUIPEIMETHbIE
MaJIOCyIIleCTBEHHbIe  TIOTPEIIHOCTH,  HMCKaX HCII0/Ib30BaTh HAyuYHble TEPMUHBL; | CBSI3M, TBOPYECKHM IIPUMEHSIThH
JIOTUUEeCKOU TI0C/Ie/J0BaTeNbHOCTH, naboparopHasi paboTa BBITIOJIHEHA | TTOJYYeHHbIE 3HaHUs B
HETOUHYIO apryMeHTalI0 TeOPeTHYeCKUX TIPaBW/ILHO, CJieJlaHbl TIPaBUJIbHBIE | HE3HAKOMOM CUTYaLUH.
TIOJ/IO’KEHWH, UCTIBITHIBAET 3aTPYAHEHUS TIPH HaOJTI0/1eHNsT U BBIBO/BI, HO MU 3TOM | TToc/iefoBaTesibHO, UETKO, CBS3HO,
pelLleHNH J0CTaTOUHO CJIOXKHBIX 3a/1ay. 5KCIIepUMEHT TIpoBeZieH He | 00ocHOBaHHO u  0e30mrb0YHO
WcrbIThIBaeT 3aTPyJHEHUS B TPUMEHEHWW 3HJ TIOJTHOCTBIO WU JOTYIIeHbl | U371araTh  y4eOHbI  MaTepuar;
HeoOXOJMMBIX [I/Isl PeIIeHus 3a/jau pa3/MyHbIX TY HeCyI[eCTBeHHbIe OIMOKK B paboTe C | JaBaTh OTBET B  JIOTHUECKOM
npyu O0OBSICHEHWU KOHKPETHBIX SIBJIEHWH Ha OC| BeIeCTBaMH U 000PY/I0BaHUEM. T0C/Ie/[0BaTeIbHOCTH C
TeOpUuu U WCII0/Ib30BaHUEM TIPUHATOMN
3aKOHOB, WM B TIOATBEPXKEHUH KOHKpe] TePMHHOJIOTHH; Jenathb
MIPYMepOB CoOCTBeHHBIE BBIBO/IBI;
NPaKTUUeCKOro MprYMeHeHHsl Teopuit ¢dhopmyupoBaTh TOYHOE




oripefie/ieHMe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITHM, 3aKOHOB,
TEOpUii; IPU OTBETe He TTOBTOPSIThH
JIOCJIOBHO  TeKCT  y4eOHHKa;
M3/1arath Marepuant
JIUTepaTypHbIM SI3bIKOM;
MpaBWILHO W OOCTOSITENIBHO
OTBeYaTb HA /IOTIOJTHUTE/bHbIe
BOIIPOCHI YUUTeTS.
CamocTosITe/TbHO W parjoOHaTbHO
WCII0JIb30BaTh HarIsigHbIe
rocobwus, CTIpaBOYHbIE
MarepHaJibl, yueOHUK,
JIOTIOJIHUTE/IBHYI0 ~ JIUTepaTypy,
MepBOVCTOYHUKHY; TIPUMEHSITh
CUCTEeMY YCJIOBHBIX 0003HaueHH
rpu BeJleHU1 3anucen,
COTIPOBOXKAOIIINX OTBET;
WCTIO/Ib30BaHUE IIst
[lOKa3aTeqbCTBa  BBIBOJOB W3

Ha0/TI0/IeHNH U OTIBITOB;

Bnagets:

NJI-3 Bnageet HaBbIKaMU
000CHOBaHUS U
peanu3alvu B
ripoeccroHaNIbHOM
JesITeIbHOCTH
COBPEMEHHBIX
TeXHOJIOTUM C
WCTI0/Tb30BaHUEM
nipubopHo-
WHCTPYMEHTaTbHOM 0a3bl

CTyzeHT BrazeeT HeoOXOAWMBIMH HaBbIKaMU
paboTel ¢ IpubopamMu, uepTexXaMu, CXeMaMH U
rpa¥kamMu, COMyTCTBYIOILIMMHU OTBETY; 3aluCH,
COTIPOBOXK/IAIOIIIIE  OTBET,  COOTBETCTBYIOT
TpeGOBaHUsIM.

CrygeHT He 00/1a/laeT [1OCTaTOYHbBIM|
HaBBIKOM pPabOTBI CO CIPaBOUYHOM

JIUTepaTypou, yueOHUKOM,
MepBOMCTOUHHUKAMU (MpaBUIBLHO
OpHEHTUPYeTCs, HO paboraeT
Me/|JIEHHO).

Brnazeer HaBbIKaMU pellieHus]

XUMUYECKUX 3a/jau [0 3aJaHHOMY)
aJITOPUTMY

CtymeHT BafieeT  Ky/abTypou
MBIIIJIEHUs;  CTIOCOOHOCTBIO K
0000111eHM10, aHam3y,
KPUTHUYECKOMY OCMBIC/IEHHIO,
CHCTeMaTH3alluy, TIOCTaHOBKE
nemeld u BeIOOpY TyTeW UX
JIOCTWKEeHHsI, B  JIOTUUECKOM

pacCyK[eHHd W pelleHun HeT

OIINOOK, 3aj1aua pellieHa
palMOHATBEHBIM criocobowm;
TIPOSIB/IEHBI HaBBIKU




OpraHU3aLOHHO-TPYAOBBIX
yMeHui (o aep>KUBar0TCs
yrctotTa pabouero mecra W
MOpSIIOK Ha CTO/e, SKOHOMHO
WICITI0JIb3YIOTCSI PEaKTUBDI).
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