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IMacnopT ¢oHa OLIeHOUHBIX CPe/ICTB

Tabmmma 1
Mopaynb AUCHUIIITUHBI dopmupyemMsble Onenounblie | KoinyecrBo
KOMIIeTeHI{UM UJIU MX MaTepHua/bl U
4acTH CpeAcCTBaA
Mopayib 1. Heopranuueckass XumMus
Beegenve B npeamer xumun. | OIIK-1 Criocoben  pe- | U3 11
OCHOBHBI€ 3aKOHBI U TIOHSITUS | [yjare sazaun npodeccuo- | aiura JIP 1
HaJbHOM  JestTesbHOCTH | L€CTMPOBAHKe 32
CTpoeHue aToMa U XUMHUe- na3 11
Ha OCHOBe }CI0JIb30Ba-
CKas CBA3b CobecenoBanue 7
HUS TeOpeTUYeCKUX U
3augura JIP 1
TpaKTUYeCKUX OCHOB | TecTHpoBaHMe 48
XuMuueckas TepMOIMHaMUKa | €CTECTBEHHBIX W TeXHU- | 1113 11
1 KHHEeTHKa YeCKUX Hayk, a Takke Ma- | CobecegoBaHue 5
TeMaTHUuecKoro anmnapara | amura JIP 2
TectupoBaHue 41
PacTBops! a3 11
CobeceoBaHue 6
3amura JIP 2
TecTrpoBaHue 39
OKMC/TUTEeTbHO- nas3 22
BOCCTaHOBUTEJIbHBIE TIPOLIECCHI 3amura JIP 2
TecTrupoBaHue 44
Mogayb 2. Opranuyeckasi XuMus
TeopeTrueckre OCHOBBI OIIK-1 CnocobeH pe- nna3 84
OpraHuy4yeCcKor XMMUH. LIaTh 3a7a4K 1podeccro- CobecenoBaHue 22
YTJ1eBOI0PO/IBI o TectrpoBanue 44
Ha/IbHOU  [1eATeJIbHOCTU
Kucnopogcopepxarue na3 17
COeIUHEeHNsT Ha OCHOBe MCIIONIB30BA- |  CobecemoBaHue 11
HUA TEOpeTUYeCKUux WU 3awura JIP 1
MPaKTUYECKUX OCHOB |___1€CTMpOBaHue 44
YrneBoabl nn3 15
eCTeCTBeHHbIX U TeXHU-
CobecenoBaHue 11
YeCKUX HaykK, a Takxe Ma- TecThpoBaHue 24
A3oTcogepskaliye coeiiHeHus1 | TEMAaTUYECKOrO arirapaTa na3 14
TectupoBaHue 21
['eTepoLuk/Mueckue coerHe- na3 15
HUS CobecenoBaHue 11
TectupoBaHue 25
Moayab 3: «OcHOBBI ((M3HUECKOH M KO/VIOUJHOH XHMHH»
OcnoBel usnueckoit u komno- | OIIK-1  Criocoben  pe- | U/13 17
HUHOW XUMHUU LIaTh 3a7aun MPOhEeCcHo- CobecenoBaHue 12
o 3arura JIP 2
HalbHOM  /IeATe/IbHOCTH | -
ecTupoBaHue 26

Ha OCHOBE€ MHCIIOJ/Ib30Bad-

HHYS  TeOpeTHYeCKUX U




MPpaKTHUYECKUX OCHOB
eCTeCTBeHHbIX MW TeXHH-
UEeCKHX HAYK, d TAKXXEe Ma-

TEMdTHUYeCKOrI'o alriapaTa

1 OOEHOYHBIE MATEPUAJIBbI, HEOBXO/JMUMBIE JI/I1 OOEHKHN
3HAHUI, YMEHUI 11 HABBIKOB JIEATE/IbHOCTHU B ITPOIIECCE

OCBOEHMA JNCIHUITIVINHBI

Tabsura 2 — dopMupyemMble KOMIIETEHLAN

Kog v HaMeHOBaHUe KOM- Kop v HauMeHOBaHue OreHOUHbBIe
neTeHLun VH/IMKaTopa JOCTHXeHHs MaTepuanbl U
KOMITeTeHLIUU cpeJiCcTBa
(yacTy KOMIIeTeHLMN)
OIIK-1 Cnocoben pe- Mopayns 1 «<Heopranuueckas XMMHs»
IaTh 3afaud mpodeccu- | SHAMb:
o - OCHOBHbIE MOHSTHUS U 3aKOHbI XUMUU;

OHa/ILHOU [1eAATe/IbHOCTH
- 3aKOHOMEPHOCTH MPOTEeKaHUs] XUMUYeCKUX

HUSI TEOpeTUYeCKUX U | - 0COOEHHOCTH XMMUUECKOU CBSI3U B

MPaKTHUECKHX OCHOB | Pa3/MUHBIX XHMUUECKHX COe/MHEHHSX;
- CBOMCTBA Ba)KHENIINX KJ/IaCCOB

eCTeCTBeHHbIX U TeXHU- .
HEOpPraHUUeCKHX, OpraHuueCcKUX CoeJUHEeHU

HECKHX HAyK, d TaKXe | po p3auMOCBA3M C UX CTPOEHUEM U

MaTeMaTUueCKOoro arma- | (yHKLUsSMY;

parta - CBOMCTBA pa3/InyYHbIX [JUCTIEPCHBIX CUCTEM U
pacTBOpPOB OMOIO/UMEPOB, METOAbI aHamu3a | M3
COCTaBa U XMMHUUYECKUX CBOMCTB BeILleCTB; CobecenoBaHue
- TIpaBU/Ia TeXHUKU Ge30racHOCTH U npaBuiaa | 3amura JIP
paboThI ¢ labopaTopHBIM 000pyZoBaHueM U | TecTrpoBaHUe

CpefCcTBaMM U3MepeHU;

- TeXHUYeCKHe BO3MOYXHOCTH COBPEMEHHOT0
nabopaTopHOro 000pyAOBaHuS;

- OCHOBHbBIE eCTeCTBeHHbIe, OMOIOTHUecKre U
nipodeccroHaIbHbIE TIOHATHS M METO/IbI TIPH
perieHnH o61enpodeccCroHanbHBIX 3a7ay,
COBpEMeHHbIe TEXHOJIOTHH C UCTI0/Ib30BaHHEM
NIPUOOPHO-UHCTPYMEHTaIbHOU 0a3bl

YMeTb:

- TIO/Ib30BaThCsl XUMUUYECKUMH PeaKTHBaMU,
nabopaTopHbIM 000pyJOBaHUEM U
Cpe/iCTBaMH U3MepeHHUs TTPY TIPOBeIeHUH
71abopaTOPHBIX MCC/Ie0BaHU;
-CTaTUCTUYeCKU 00pabaThiBaTh U
WHTEPIIPETUPOBATh UX Pe3y/bTaThI:

- CTI0/Tb30BaTh OCHOBHBIE €CTeCTBEHHbIE,
Ouosoruyeckre U mpodeccroHanbHbIe
TIOHSITHSL ¥ METO/IbI TIPU pellieHnH




obuienpoheccuoHaNbHBIX 3aiay

Bnagets:

- HaBbIKaMU 000CHOBAHUS U peain3aliy B
npodeCcCOHABHON AesATeTbHOCTH COBpe-
MEHHBIX TeXHOJIOTHUH C UCIO/Ib30BaHUEM TPH-
OOpPHO-MHCTPYMEHTa/IbHOM 0a3bl;

- HaBbIKaMU PabOoTHI CO CTielMau3upOBaH-
HbIM 000PYZIOBaHUEM U CPEZICTBAMU U3Mepe-
HUSI TIPY TIPOBE/IEHUM JTab0PaTOPHBIX UCCTIe-
JIOBaHUU.

Mopayasb 2. «Oprannueckasi XUMHsI»

3HaThb:

- OCHOBHbIE TOHSTHS U 3aKOHBI XUMUH;

- 3aKOHOMEPHOCTH MPOTeKAHUST XUMUYeCKUX
TIPOLIECCOB;

- 0C0OEHHOCTH XMMHUYECKOW CBSI3U B Pa3/My-
HBIX XUMHUUECKUX COeJMHEHMSIX;

- CBOMCTBA Ba’KHEHIIIUX K/IaCCOB HEOpraHHUYe-
CKMX, OPraHUUeCKUX COeJUHEHHI BO B3aUMO-
CBSI3U C UX CTPOEHUEM U (DYHKIUSIMU;

- CBOMCTBA pa3/IMYHbIX JUCIIEPCHBIX CUCTEM U
PacTBOPOB OMOTOIMMEPOB, METO/Ibl AHA/IK3a
COCTaBa U XUMHUUECKUX CBOWMCTRB BEIIIeCTB;

- TIpaBW/Ia TeXHUKHU 0e30T1aCHOCTH Y TpaBU/Ia
paboThI ¢ 1abopaTopHBIM 000PYZOBaHUEM U
CpeACTBaMM U3MepPeHNH;

- TEXHUUYECKHEe BO3MOYKHOCTH COBPEMEHHOTO
nabopaTtopHOro 000pyAOBaHuS;

- OCHOBHbIE €CTeCTBEHHbIe, OMOIOTHUECKUe U
nipodecCUOHa/bHbBIE TIOHATHUS U METO/IbI TTPU
perieHun o61erpodeccroHanbHbIX 3a7ay,
COBpeMeHHbIe TEXHOJIOTHH C UCTI0/Ib30BaHHEM
NIPUOOPHO-UHCTPYMEHTaIbHOU 0a3bl

YMetn:

- TI0/Ib30BaThCsl XUMUUECKUMH PEAKTHBAMHU,
nabopaTOpHBIM 000py/I0BaHUEM U CPe/ICTBa-
MU U3MepeHWs TIPH TPOoBeIeHnH 1labopaTop-
HBIX UCC/IeJOBaHU;

-CTaTUCTUUECKH 00pabaThiBaTh U MHTEPIIpe-
THUPOBaTh UX Pe3y/IbTAThI:

- UCII0/Tb30BaTh OCHOBHbIE €CTeCTBEHHBIE,
Ouosiornueckre u mpodeccroHabHbIE TIOHS-
THUSI 1 METO/IbI TIPU PellieHuH o61iernpodeccy-
OHaJIbHBIX 3a71au

Bnagers:

- HaBbIKaMU 00OCHOBaHUS U peasin3aluy B
nipodecCOHaIbHOM JIeATeTbHOCTH COBpe-
MEHHBIX TEXHOJIOTHH C MCIT0/Ib30BaHUEM TIpH-
OOpHO-WHCTPYMEeHTa/TbHOM 0a3bl;

- HaBbIKaMU PabOoTHI CO CTielMau3upOBaH-
HBIM 000pY/IOBaHUEM U CPe/ICTBAMH U3Mepe-
HWUSI TIPY TIPOBEIEHUM JTab0PaTOPHBIX UCCIIe-

na3
CobecegoBaHue
3augura JIP
TectupoBaHue




JIOBaHMIA.

Mopayb 3. «OcHOBBI (hr3nuecKoi U KO/VIOUAHOM XUMHUM»

3Harsb:

- OCHOBHBI€ MOHATHS U 3aKOHbI XUMUH;

- 3aKOHOMEPHOCTH TIPOTeKaHUsI XUMHUYeCKUX
TIPOLIECCOB;

- 0COOEHHOCTH XUMHUUECKOU CBSI3U B Pa3/iny-
HBIX XUMHUECKUX COeJMHEHUSIX;

- CBOMCTBA BayKHEHUIIIMX K/1aCCOB HeOpraHuue-
CKHUX, OpPraHUUeCKUX COeJUHEHUH BO B3aUMO-
CBSI3U C UX CTPOeHUeM U (DYHKIUSIMU;

- CBOMCTBA Pa3/MUHBIX JUCTIEPCHBIX CUCTEM M
pacTBOPOB OMOTIO/IMMEDPOB, METO/bl aHaIN3a
COCTaBa U XUMUYECKUX CBOMCTB BeIIleCTB,;

- TIpaBUJIa TeXHUKU 0e30T1aCHOCTU U MpaBUiIa
paboThI € 1abopaTOpHBIM 000PYZOBaHUEM U
Cpe/iICTBaMH U3MepeHHi;

- TEXHUYECKHEe BO3MOXXHOCTH COBPEMEHHOTO
nabopaToOpHOTO 000pPYyIOBaHMS;

- OCHOBHBIE eCTeCTBEeHHbIe, OM0/IOTHUECKHE U
nipodeccroHabHbIE TIOHITHS U METO/IbI TIPU
pelieHny o61IenpodeccHoOHaTBHBIX 33/]ay,
COBpPeMeHHbIe TeXHOJIOTHU C UCTI0/Ib30BaHUEM
NIPUOOPHO-UHCTPYMEHTA/IbHOM 0a3bl

YMetn:

- TI0JTb30BaThCsI XUMUUYECKUMHU PeaKTHBAMH,
nabopaTopHbIM 060py/10BaHUEM U Cpe/ICTBa-
MU U3MepeHHs TIPU TIPOBeIeHUH JlabopaTop-
HBIX UCC/IeJOBaHUN;

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

- MCTIO/Ib30BaTh OCHOBHBIE €CTECTBEHHBIE,
Ouosiornyeckre U npodeccroHaibHbIe TIOHS-
THS1 1 METO/IbI TIPH pellieHuu obirenpodeccu-
OHA/TbHBIX 3afiau

Bnapets:

- HaBbIKaMH 00OCHOBAHUS U peaii3aljiu B
nipodeCcCOHABHOM eATeTbHOCTH COBpe-
MEHHBIX TEXHOJIOTHH C MCIT0/Tb30BaHUEM TIPH-
OOpHO-MHCTPYMEHTA/TbHOM 0a3bl;

- HaBbIKAMHU PabOThI CO CTelUaTM3UPOBaH-
HbIM 000PY/IOBAaHUEM U CPEZICTBAMH U3Mepe-
HUS TTPY TIPOBeZIeHNH J1abopaTOPHBIX UCCIe-
JIOBaHUM.

W3

TCn
CobecenoBaHue
3awwmra JIP




OueHOYHbIEe MaTepHaJIbl U CPeJCTBA /I/I NPOBepKHU ChopMUPOBAHHOCTH
KOMIIeTeHIHH
Mopayn 1: «Heopranuueckass XUMHA»
Pa3pen 1. «BBegenue B npeagMeT xumuu. OCHOBHbIE 3aKOHbI U IOHATHUS»

TumnoBble 3a/jaun no pas3jaeny: «Beesenue B npeagMer xumMun. OCHOBHBbIE 3aKOHBI U
MOHATHUA»

1. Ilpu B3aumozecTBUM 3,24 T TpexBaJeHTHOI'0 MeTasla C KUC/I0TOM Bbifiesiniock 4,02 1 Bo-
Jopoza (H.y.). BeluvciuTe MosisipHble MacChl S5KBUBAJIeHTOB MeTasljla, ero OKCU/a U aTOMHYI0 Maccy
MeTaJsuia.

2. Tlpu BoccTaHoBeHUH BoZopozoM 10,17 T okcuza ABYXBaJeHTHOTO MeTaslia 00pa30Banoch
2,25 T BOZbI, MOJISIpHasi Macca 3kKBHBasieHTa Kotopoi 9,00 r/mMosb. Berunc/ivre MosipHble MacChl K-
BUBAJIeHTOB MeTaJljla, ero TMAPOKCH/la U aTOMHYIO MacCy MeTaJija.

3. Ha okwranue 2,99 r ABYXBaJIeHTHOTO MeTa/aa norpeboranock 1,33 11 kuciaopozga (H.y.).
BbruriciuTe MosisipHbIe MacChl 5KBUBa/IeHTOB MeTaJlla, ero okcuza. Kakoi 3To metann?

4. TIpu BoccTaHoBieHnU 6,50 T OKCHZIAa TpeXBaJeHTHOTO MeTasia obpa3oBanock 4,45 r MeTan-
na. BerunciuTe MOsIpHbIE MacChl 9KBUBAZIeHTOB MeTasl/a, ero okcuza. Kakoit ato metann?

5. Cynboug Mbiibsika cogepxuTt 39,0% cepsl, MoJisipHasi Macca KBUBajieHTa KoTopoit 16,0
I/MOJb. BblUKMC/IMTe MOJISIPHYIO MacCy SKBUBajeHTa U BaJleHTHOCTb, MBILIbsIKA, COCTaBbTe (POpPMYyIy
3TOr0 BelecTBa.

6. Ilpu peakuuu mexay 0,366 © AByXBa/JeHTHOTO MeTaljla U KUCJIOTOW BBIJENUI0Ch 336 M
BOJi0poZa (H.y.). Beruncinre mMoJsisipHble MacChl 5KBUBaJIeHTOB MeTasljla, ero OKCH/a U Orpejie/iuTe Ka-
KOH 3TO MeTaJll.

7. BojopoaHoe coefjiHeHMe TpexXBaJleHTHOIO 37ieMeHTa coZepxuT 8,9% Bomopoza. Berunciu-
Te MOJISIPHbIEe MacCChl 5KBUBAJIEHTOB 3/1EMEHTa, JaHHOr0 THJPHU/A U aTOMHYI0 MacCy 3J/IeMeHTa.

8. [Ins pacTBopenus 16,86 r meTasna norpeboBanock 14,7 r cepHOi KUC/IOTHI. BeIuncimTe Mo-
JIIPHbIe MaCcChl 5KBUBAJIEHTOB MeTaJljla M ero OKCU/a.

9. [IByxBaneHTHbIN MeTan Maccoit 0,601 r B3aumozpeicTByet ¢ cepoit maccoi 0,480 r. Borumc-
JIUTe MOJISIPHBbIe MacChl 5KBUBaJIeHTOB MeTasla, Cyab(dr/ja MeTasuia ¥ aTOMHYI0 MacCcy MeTasa.

10. B okcuzie TpexBasieHTHOTO MeTasiia Maccor 5,10 r copepxutcs 2,40 r Kucaoposa. Beruumc-
JIUTEe MOJISIPHBIE MacChl 5KBMBAJIEHTOB MeTasljla, ero OKCH/la ¥ aTOMHYI0 MacCy MeTasiia.

11. TIpu okucnenuu 2,81 T ABYXBaJeHTHOTO MeTasa obpa3oBanoch 3,21 T ero okcuza. Bbi-
YUCIUTE MOJISIDHYIO Maccy meTaia. Kakou 31o Meta/u1? KakoBa mMosisipHast Macca MeTasia U MOJIsIp-
Hasi Macca SKBMBaJieHTa MeTasuia’?

TpeboBaHus K 0(hopM/IeHHIO 0TYeTa MO J1adopaTopHOM pabore.

OrtueTa odopm/isieTcst B 1abopaTOpHOM TeTpaju.
Copepxxanue oTyera:

[MopsiakoBbI HOMep JlabopaTopHOM paboTk, ee Ha3BaHUe.
Llens paboThI.
3ajaHue.
Kparkoe TeopeTryeckoe BBe/ieHHe K JaHHOM pabore.
Ha3zBaHue onbITOB.

6. OdopmsieHre pe3ybTaTOB OMBITOB B COOTBETCTBUH C MIPEAbSBISIEMBIMHI TPeOOBaHUSMH.
3amuTa 1ab0paTopHOil paboThl OCYILECTB/SIETCS] Ha 3aHSTUM, C/e[yIOlleM I0c/e ee BbITOJHEeHHsI.
[Tpu 3amuTe CTYZEHT A0/DKeH MPeCTaBUTh OTYeT 10 1abopaTopHOM paboTe, cOCTaB/IeHHBIH 110 TIpe/i-
JIO)KeHHOM BbIllIe CXeMe, TMOSICHUTb BCe TpUBe/leHHbIe PacueThl ¥ BbIBO/IbI, BHITIOJTHUTH CBOW BapUaHT
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3a/IaHUs 110 TeMe JlabopaTopHOU PabOoTHI (PEIUTh 3a/lauy UM COCTAaBUTb YPaBHEHUSI XUMUUECKUX pe-
aKIui).

TecToBBbIe 3a/JaHUA AJIA TeKyIero KOHTPOJIsA 3HaHMM 10 pasjeny: «BBefeHue B npegMeT XMMMH.
OcHoOBHBIe 3aKOHbI U IOHATHS»

BaxHelilMe TeOpuH, COCTAB/IAIOIIME 0CHOBY XMMHH, 3TO

+ aTOMHO MOJIeKyJ/IsipHas TeOpysi KBAHTOBAas TeOpHsl CTPOEHUSI aTOMOB U MOJIEKYJI, 3aKOH COXpaHeHUsI

MacChl ¥ S3Hepruu, epuoiuueckuii 3aK0H;

OKUCJIUTE/IbHO- BOCCTAHOBUTEJIbHASL TeOPUS], TEOPUS U/ea/IbHbIX a30B, TEOPHUsI CTPOEHMS] KOMILIEKC-

HBIX COeIMHEHUH;

Teopusl KUC/I0T U OCHOBaHuM bpeHcrena JIoypu, Teopus BaneHTHbIX cBsa3el ['avTiepa u JIongoHa;

TeOpUsi XMMUUEeCKUX CBs3el, TeOpHsl reTeporeHHbIX MPOLIeCCOB, 3/IeKTPOHHAs TeOpus;

Meipuaie XHMHYeCKH Hee/TMMOM YacTHIeH BelllecTBa SAB/IAeTCA:
MOJIeKY/Ia;

VIOH;

+aToMm;

XUMUUYECKUH 3JIEMEHT;

KosmmuecTBO BeljecTBa — 3T0:

+IIOPLMSA BEIIeCTBa, U3MepPeHHast B MOJISIX;
YHC/IO CTPYKTYPHBIX YacTHL], paBHoe 6-10%3
Macca BeIjecTBa;

HaBeCcKa BeIeCTBa;

M30TONBI XMMHYECKOT0 /IeMeHTa OT/INYAI0TCS IPYT OT Apyra:
+110 YUC/Ty HEUTPOHOB;

T10 YKCJTY 3/IEKTPOHOB;

TI0 YUC/TY TIPOTOHOB;

TI0 TI0JIO’KEHHIO B TTePUOINYECKON CUCTEME;

Kakas cTpoka 13 nepeunc/ieHHbIX BellleCTB BK/IIOUaeT TOJIbKO MPOCThie BemiecrBa?
KHCIOPO/I, BO3/1yX, BOZOPOZ, Kese30;

docdop, Boji0po, MUPUT, Cepa;

JilepeBo, TIecoK, MeJ;

+>Kene30, cepa, 030H, a/iMas;

3 nepeunc/ieHHBIX IB/IEHUI 0TMeTbTe XUMHUYeCcKHe:
+ropeHue CIIMYKH;

+CKHCaHUe MOJIOKaA;

+p>KaBjIeHUe XKejesa;

IpaBjieHre MeTaJia,

Kakoii 3aK0H JjaeT 0CHOBY /I/isl COCTaB/IeHUS] XUMHUECKHX peaKkui?
3aKOH TOCTOSIHCTBA COCTaBa BelleCTBa;

3aKOH 3KBUBA/IEHTOB;

+3aKOoH CcoXpaHeHMs1 MacChl BEIL|eCTBa;

3aKoH ABOrazpo;

Yto Ha3bIBaeTCs NOCTOAHHON ABOrajpo?
1 Mosb BelecTBa, cogepamii 6,02-10 2>moeky;
+uncsio yactuiy 6,02-10%3, cogeprkaruxcs B 1 Mosib /IH060r0 BeIecTBa;



1 Mot BelecTBa, cogepskairuii 6,02-10 22 aToMoB;
coziepxkanue 6,02-10 22 aromoB B 12 I. yriepoga;

KemM ycTaHoB/1eH 3aK0H MOCTOAHCTBA COCTaBa BellecTBa?
M. B. JIOMOHOCOBEIM;

LK. [JanbToHOM;

+)XK. IIpyctom;

A. ABorazpo;

MHorue XuMHYeCKHe 3/IeMeHThI 00pa3ylT HeCKO/IBKO MPOCTHIX BeleCTB, 00/1aJal0MX pa3-
JIMUHBIMH cBolicTBaMH. Kak Ha3bIBaIOT 3TO AB/IeHHE?

NoIMMop(U3MOoM;

TOMOJIOTHEH;

MHOT'OMEpPHOCTbIO;

+a/ioTponuen;

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

JaTbTOHU/AMHU;

KOMIUIEKCHBIMH BEII|eCTBAMM;

+0epToaamMuy;

XumMuueckKue coefMHeHUs MOCTOSTHHOI0 COCTaBa Ha3bIBAKT:
OepTosTHIAMU;

BellleCTBaMuy;

+aa7bTOHUaMU;

KOPILyCKY/IUaMu;

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

+64,

22,4;

2,2;

Onpe/enure KOJIMUYECTBO MOJIb X/I0Pa, 00beM KOTOPOro NpPH H.y. ocTaBjaser 11,2 n
+0,5;
11,2;
22.4;
10,5;

Macca o0pa3ija Kap6oHaTa Kanabiusa paBHa 10 r. Onpejesiure KOJIMU4eCTBO MOJIb 3TOH COJTH
100;

+0,1;

0,01;

10;

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

46,3;

0,46;

46;



Kakoe K0/1MueCcTBO BelecTBa (M0Jib) COCTAB/IAIT 6,02-10%° MoekyJ1
10;

+100;

0,1;

1000;

MosisipHas Macca KaKux U3 NPUBe/IeHHbIX HH)Ke BelleCTB 0/JHHAKOBa
CaCOs u NaBr;

+H3PO4 u HoSOy;

CuS u AuCls;

NaBr u CuS;

Kakwue 13 nepeuync/ieHHbIX HIDJKe ra30B Jierue Bo3jyxa
+a30T U aMMHUaK;

a30T ¥ KUCJIOPOZ;

aMMUak u ¢Top;

Kucaopos u ¢Top;

Kakoii 00bem 3aHuMarT npu H.y. 100 MoJ1b /11000T0 rasa
22,4 1;

+22,4 nm3;

22,4 m3;

2,24 M5;

B kakoM 00béMme (/1) aproHa (H.y.) COAEPXUTCS CTOILKO )Ke aTOMOB, CKOJIbKO B 11,2 ;1 Bojjoposa
+5,6;
11,2;
22,4;
224;

Kakoii 13 MeTa/1l/ioB MO>KeT UMeTh MOJISIPHYI0 MacCy 3)KBHMBa/IeHTa, paBHYK 32 1/M0JIb
+Cu;

Fe;

Na;

Ca;

MoisipHblie Macchbl 5)KBUBa/IEHTOB KaKHMX Bell|eCTB PaBHbI UX OTHOCHUTE/JIbHBIM MOJIEKY/ISIPHBIM
Maccam

+HCIl 1 HCIOy;

CaCl, u NaHCO3;

+HCl u NaHCOs3;

HC]O4 u CaClz;

KaxkoB (akTop 3xBHBa/IeHTHOCTH 0pTOodochopHOI KUC/IOThI B PeaKI[Uu:
H3PO4 + 3KOH = K3PO4 + 3H,0
1
1/2
+1/3
1/5

Onpepenure 3HaUeHUs MOJIAPHBIX MacC SKBHBa/1eHTOB (I/MoJib) ciaeyomux BemectsB: NaCl u
NaHSOs3



+58,5 1 104

104 u 58,5

58,5u 10,4

585 u 1,04

HaiiguTe Maccy BeljecTBa HUTPaTa aMMOHHUS ( T'), KOTOPasi MOXKeT OBITH MOJIy4eHa NMPH B3anuMoO-
AelcTBMU 224 /1 aMMHMaKa C a30THOM KHUC/I0TO# NMPU HOPMa/IbHBIX YC/IOBUAX.

8

+800

80

0,8

B peaknuio ¢ BogopoaomM Bcrynuiio 7,1 r ra3oodpasHoro xsiopa. PaccunraiiTe KOJIMUeCTBO Bellie-
cTBa (M0J1b) IPOJyKTa peaKI{uM.

0,1

0,3

+0,2

0,4

CepHy10 KHC/IOTY MO/Iy4alOT NPH B3aumogercTBuM okcuja cepsbl (VI) ¢ Bogoii. CKobKO rpam-
MOB OKCH/Ia Cepbl He00X0AMMO B3ATH /i moaydeHusi 196 r H> SO4?

1,6

+160

16

0,16

130 r quHKa mpopearupoBasio ¢ KUcaopojoM. CKo/IbKO rPaMMOB OKCH/Ia IIUHKA 00pa30Baioch?
1,62
+162
16,2
1620

Kakoii 00bem (i1) suokcuja cepsl (H. y.) oo6pasyercs npu oxuranuu 20 1 H>S? Peakiusi mpore-
KaeT B COOTBETCTBHUM C YPABHEHHEM

2H> S + 302 = 2S0: + 2H>O0.

0,02

2

0,2

+20

Kakas Mmacca BojpI () MOXKeT OBITH I0JTy4eHa NP B3aUMO/eiiCTBHH C KMCJI0PO/0M 224 J1 BOJO-
poaa?

0,18

18

1,8

+180

Haiiure Maccy ruipoKcu/ia Kajabius (r), KOTOPbIN ObLI MO/TyYeH NMPU B3auMO/[eHCTBHH C BO/0M
658,8 r HerameHoi1 u3BecTH, cofepxaiei 85 % CaO.

74

800

+740

1000



Bomnpocsl s cobecejoBaHus o pasjeny 2 «CTpoeHHe aToMa M XUMHYECKasi CBA3b»
1. CoBpeMeHHbIe Mpe/CTaB/IeHrst 0 CTPOeHHUH aToMOB. M3oTomnbl. CTpoeHwue.
3/IEKTPOHHBIX 000/104eK aTOMOB. DJIeKTPOHHAst KOH(GUTypaLvs aToMa.
2. 3aKOHOMEePHOCTH U3MeHEeHUs] XUMUUEeCKHX CBOWMCTB 3/7IeMEHTOB U UX COe/JMHEHUI B 3aBUCHMOCTU OT
rosiokeHus B [lepruouueckoy cucTeMe 3/1eMEHTOB.
3. XuMuyecKasi CBsi3b: KOBajieHTHasi (TIOisipHasi U HeroJisipHasi), MOHHas, MeTasiimueckasi. CriocoObl
00pa3oBaHus KOBAJIEHTHOW CBSI3U. DI€KTPOOTPHULATETbHOCTD.
4. Tumbl TMOpUAM3ALIMM aTOMHBIX opOuTaeii. 'eoMeTpusi MOJIEKYII.
5. CrerneHb OKUC/IEHUS U BaJIGHTHOCTb XUMUUYECKUX 3/IeMEHTOB.
6. BomopoaHas CBsi3b.
7. MexMoeKysipHble B3auMO/IeHCTBUSI.

TumnoBble ynpa)kHeHus 1o pa3peny 2 «CTpoeHne aToMa M XUMHUYeCKas CBA3b»
1. HanuiuTe 3/1eKTPOHHBIE OPMY/Ibl aTOMOB 3/IEMEHTOB C MOPSAKOBBIMU HOMepaMu 16 u 29, yuu-
ThIBasi, YTO Y I10C/e[Hero Ha YeTBePTOM 3HepPreTUUYeCKOM ypOBHe OJVH 3JIeKTPOH. K KakoMy 3/ek-
TPOHHOMY CEMEMNCTBY OTHOCUTCS KaXK/AbIi U3 3TUX 3/IEMEHTOB?
2. Harmimwmre 31eKTpOHHBIE (POPMYJ/IBI U YKXKUTE YUCIO0 CBOOOAHBIX d-opbuTasnei Al aTOMOB CKaH-
[Visl ¥ IUDKOHUSL.
3. Hanummre 31eKTpoHHBIe ()OPMYJ/Tbl aTOMOB M MOHOB aTFOMUHUS U KaJTbLIUSL.
4. Hanummre 371eKTPOHHbIe (DOPMYJ/bl aTOMOB 3J7IEMEHTOB C MOPSIAKOBBIMKA HOMepamu 35 u 42, yuu-
ThIBasi, YTO Y IOC/IeZJHEr0 Ha IIAITOM SHepreTUUeCKOM YPOBHe OZIUH 3JIeKTPOH.
5. HanuiuTe 371eKTpoHHBIe (hOPMYJibl aTOMOB Maprasiia u cejieHa. K Kakomy 3/1eKTpPOHHOMY ceMeii-
CTBY OTHOCHUTCS K&XXbIM U3 3TUX 3JIEMEHTOB?
6. Harmite 3neKTpoHHbIe (HOPMYJ/IBI U YKa)KUTe UYHC/I0 CBOOOAHBIX d-opOuTaseit si aTOMOB TUTaHA
1 HUOOWSI.
7. HanuimTe 3/1eKTpoHHbIE (DOPMY/bl aTOMOB KPeMHHsI U »Kejie3a. Pacrmipejiente BajJieHTHBbIE 3J€K-
TPOHBI 110 OPOUTAJISIM /IJIs1 3TMX aTOMOB B HEBO30Y>K/IeHHOM COCTOSTHUU.
8. YKaxkuTe BCe 3HAUeHUS TJIaBHOT'O, OPOUTATBHOTO M MAarHUTHOTO KBAaHTOBBIX UKCEJT [I7Isl 3/IEKTPOHOB
aTOMOB OepuJITHsS U KUCI0POZaA.
9. YKa)knTe BCe 3HAUeHUSs I7IaBHOTO W OPOUTA/IbHOTO KBAHTOBBIX UMCEJT [JisI BHEIIHUX 3JIEKTPOHOB B
aTromax 3/1eMeHTOB C IOPSALKOBbIMUA HOMepamu 27 u 32.
10. HanuiumTe 371eKTpOHHBIE (pOPMYJIbl aTOMOB MarHusi U xJjiopa. Pacripe/iesivite BajieHTHbIE 3/1€KTPO-
HbI TI0 OpOUTA/ISIM aTOMOB XJIOpa B BBICILIEM SHEPreTUUeCKOM COCTOSIHUU.
11. Hanummmre 3/1eKTPOHHbIe (DOPMYJIbI M YKa)KUTE YMCJIO BaJIeHTHBIX 37IeKTPOHOB /1J1s aTOMOB HUKeJIs
u bpoma.

TecToBble 3aiaHNs /1 TeKYyILero KOHTPO/Isl 3HAaHUU 10 pa3jeny: «CTpoeHne aToma u
XHMHUYeCKas CBSI3b»
YTo AB/IsieTCsl 0CHOBAHUEM [I/Is1 COBPeMeHHON KBa/TU(UKALMUA XUMHUYECKHX 3/1IeMeHTOB?
BaJIEHTHOCTh
CTpOEeHHe aToma
aTOMHasi Macca
+4KC/I0 TIPOTOHOB B si/Ipe aToMa

Uro onpeensieT puU3HUECKUN CMBIC/ OPAJKOBOI0 HOMepa XMMHUYeCKOro 3jieMeHTa?
T10JI0’KeHHe 3/1eMeHTa B [Iepuoueckon cucreme

+4MCJI0 IPOTOHOB B s/ipe aTomMa

YKCJI0 SHepreTUUecKux ypoBHeH

YMCJI0O HEUTPOHOB B aTOMe



Yro onpejenseT (pu3snuecKHil CMbIC/I HOMepa Nnepuo/a B Mepuoju4eckoi cucreme?
CXO/IHbIe (PM3UKO-XUMHUUECKHe CBOMCTBA 3/IeMEHTOB JJaHHOIO [lepruoja

MeTa/l/TnyecKre CBOMCTBA C/ieBa HaIrpaBo 0C1abeBaroT

+4HCI0 5/1eKTPOHHBIX YPOBHEH B aTOMax paBHO HOMepy Ieproza

CBOWCTBA 3/IEMEHTOB [ePUOINYECKU TTOBTOPSIOTCS

Yem 00yC/I0B/IeHBI META/UTHYECKHE CBOMCTBAa XUMHUYECKHUX 3/IEMEHTOB C TOUKH 3PeHUs] XUMUH?
+CrMoCcoOHOCTBIO aTOMa OTJ]aBaTh JI€KTPOHBI

CIIOCOOHOCTBIO pearupoBaTh C HeMeTasylaMy

Be/TMUMHOM 3/1eEKTPOOTPULIATE/ILHOCTU

CTpOeHUeM KPUCTa/UTMUeCKOU pelieTKu

Kakue cBOHCTBa yCM/IMBAKOTCA Y XUMHUYECKHX 3/IEMEHTOB IJIaBHBIX MO/rPYNII C yBeJIMUeHHEeM
aTOMHOr0 HOMepa?

+MeTa/I/InuecKre CBOMCTBA

HeMeTa/JIM4ecKre CBOICTBA

XUMHUecKass aKTUBHOCTD

pacTBOPUMOCTH B BOjie

Kakue cBoiiCTBa YCH/IMBAIOTCSl Y XHMHYECKHX Y/IEMEHTOB B Mpe/ie/iax Mepuoja cJieBa Harpapo?
MeTa/InuecKuii 61eck

3JIEKTPOTIPOBOJHOCTb

+OKHUC/TUTE/TbHBIE CBOMCTBA

OTHOCHUTeJIbHAS! TVIOTHOCTh

Kakue xXuMmHuyeCcKHe 3JIeMeHThI paCHOHO)KEHbI B HOPH/:[KE BO3paCTaHI/Iﬂ HUX dTOMHBIX pa[[I/IYCOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B ry1aBHBIX mOArpynmnax nepuojuueckoi CiCTeMbl BOCCTAHOBUTE/IbHAsi CIOCOOHOCTH aTOMOB
XHMHUYECKHX 3/IeMeHTOB pacTeT C:

yBe/JIMUeHUeM Urcria HeUTPOHOB B sifipe

yMeHbllIeHWeM pajinyca aTOMOB

yBeJIMUeHUEeM UKMCJIa 371eKTPOHOB Ha BHEIITHEM SHePreTH4eCKOM YPOBHE

+yBe/lMueHreM pasinyca aToMOB

Yucsio 3/1eKTpoHoB B uone Fe?* cocrapiser:
23

+24

26

56

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

+0

1

2

B mo0ouHbIX nmoaArpymmnax Hepl/IO,Z[I/I‘IECKOﬁ CHCTEeMBbI BOCCTAaHOBHUTE/IbHAsA CIIOCOOHOCTH aTOMOB
XUMHUYECKHX 3/IEMEHTOB PacCTeT C :



+yBe/IMueHreM paJiiyca aToMOB

yMeHbIIIeHHeM pajiiyca aTOMOB

yBeJIMUeHHeM UKC/la 37IeKTPOHOB Ha BHEIIIHEM SHepreTUYeckoM YPOBHE
yBeJIM4eHreM 3apsiia sapa

Yemy paBHO MacCcoOBOe YHUC/I0 aToMa?
4lCJTy IPOTOHOB B aTOMe

UYKCILY 3JIKTPOHOB B aToMe

YMC/Ty HEUTPOHOB B aTOMe

+4nC/1y HyKJ/IOHOB B aTOMe

Yemy paBHO UM C/I0 HEUTPOHOB B aToMme 15 P?
31

16

+15

46

Kakoe KBaHTOBOe UHC/I0 XapaKTepu3yeT HanpasJieHne 31eKTPOHHOI0 00/1aKa B MPOCTPAHCTBe?
n

1

+ml

ms

Kakue 3HaueHHUs1 MPUHUMaeT MarHUTHOe KBAaHTOBOE YUCJ/IO /i/isi opouTasieii d-mogypoBHsi?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4K (/10 opOUTasiel Ha f-MoAypoBHe?
1

3

5

+7

ATOMBI, KAKOI'0 3/IEMEHTa HMEIOT /IEKTPOHHYI0 KOHQUIypaluio BHELIHero c/ios: 4s24p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAKOTCA aTOMbI H30TOMOB OJJHOT0 3/IeMeHTa?
YMCJ/IOM TIPOTOHOB

+4KMCI0M HEUTPOHOB

YMCJIOM 3JIEKTPOHOB

3apsJoM siapa

YeMy paBHO MaccoBOe YHC/I0 a30Ta 7N, KOTOPbIH CO/epP)XXUT 8 HeMTPOHOB?
14

+15

16

17



Kakue 3HaueHHs1 IPUHUMAaET OpOUTA/IbHOE KBAHTOBOE YHCJ/IO /I/Isl BTOPOT0 YHEPreTHYeCKOro
YPOBHSA?

0, 1,2

-2,-1,0,1,2

+0, 1

1

Kak o0603HauaeTcsi mogypoBeHb, A1 KoTtoporon =4 ul=0?
af

4d

4p

+4s

ATOMBI, KAKOI'0 3/1eMeHTa MMeIT 3/IeKTPOHHYI0O KOH(UIypPaIHI0 BHEIIHEero ¢JIos:...3s>3p*?
6C

1451

+16S

24Cr

TpoHHas ¢opmyaa atoma 1s?2s22p®3s23p3. Onpegesnure 3/1eMeHT M BO3MOKHBIE CTeleHH OKHC/Ie-
HUSA

+3, +5. As

+4, +6. S

+ +3, +5.P

+3, +6.P

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

+ 20

50

19

JI/1s aToMa C 3/1IeKTPOHHOM (POPMY/I0i BHEIIHUX 3/IEKTPOHOB yKaxute 4 s>3d'%4p? uucio Hecna-
PEHHBIX 3JIEKTPOHOB B 0OCHOBHOM COCTOSIHMH aToMa

5

6

+2

4

Ykaxure 3/71eKTPOHHYI0 (hopMysy aToma (propa.
1522522p®

1522s22p?

+1s22s22p°®

1522522p°3s?

Jns pAj yacTHl] yKaXkuTe, A1 KOTOPBIX 3/IeKTPOHHBIE (DOPMYJIbl 0{UHAKOBBI.
Cl-, F, Br-

Li*, Na*, K*

+Mg?* , F-, Na*

N,O,F



YKakuTe MOJIHYI0 3/IEKTPOHHYI0 opMyJly aToma 23 V B 0CHOBHOM COCTOSIHMH, PacroJiaras op-
OuTa/ M (3HepreTUYecKue MoAypoBHH) B COOTBETCTBHH C yBe/IMYeHHeM 3Heprum. Onpeje/iure
Habop yeTbIpex KBAHTOBBIX YHCEJI /I/IfA I0C/IeJHEro 3/IeKTPOHA JAHHOI0 3/IeMeHTa.
1522s22p®3s23p®3d#4s?; n =4;1 = 0; ml = 0; ms = %

+15225%2p®3s23p®4s?3d3; n = 3;1 =2; ml = 0; ms = ¥

1522s22p®3s23p®3d*4s?; n =3;1 =2; ml = 1; ms = %

1s225?2p%3s23p©4s23d*; n = 3;1 =2; ml =-1; ms =%

YKakuTe M0/IHYI0 3/IEKTPOHHYI0 (opMysly aToma 30Zn B 0CHOBHOM COCTOSIHMHM, paciio/iaras op-
OuTa/ M (3HepreTHYecKue MoAypoBHH) B COOTBETCTBHH C yBe/IMYeHHEeM PacCTOSTHUSA OT sifipa.
Onpepgenure HaGop YeThbIpex KBAHTOBBIX YHCE/I /I/IfA MOC/IeJHEro 3/IeKTPOHA JAHHOI'0 3/IeMeHTa
1522s22p®3s23p®3d74s?; n = 3;1 =2; ml =-1; ms =%

+15225%2p%3s23p®4s23d'% n = 3;1 =2; ml = 2; ms = %

1522s22p®3s23p®3d74s?; n = 3;1 =2; ml = 2; ms = %

1522s22pf3s?3p%4s23d’; n=3;1 =2; ml =2; ms = %

YkaxuTe Mo/THYI0 3/IeKTPOHHYI0 hopmysty aTroma 15P B Bo30yxjeHHoM cocTosinuu (P*), u moHa
P3*,

+P* 1 522522p53s13p33d!; P3* 1 s22522p63s23p°.

P* 1 s22s?2p®3s'3p33d?; P3* 1 s22522p83s°3p°.

P* 1 s22522p®3s23p3; P3* 1 s225%22pf3s23p?

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

YKaxkuTe M0J/IHYI0 3/IEKTPOHHYI0 (opMyJly aTOMa B OCHOBHOM COCTOSIHHMH, pacrio/iaras opoura-
Jiv (3HepreTUYecKue MoAypPOBHH) B COOTBETCTBUM C YBe/IMYEHHUEM PACCTOAHHUSA OT A/PA, eC/IH
MOC/Ie/fHEMY 3/IeKTPOHY JAHHOI'0 3/IeMEHTa COOTBETCTBYIOT C/Ieylol{e KBAHTOBbIe YKC/Ia: N =
3;1=2; ml = -1; ms = —%. Kakoii 510 3/1eMeHT?

1522s22p®3s23p83d24s? ; 22Ti;

1522s22p®3s23p°®3d24s? ; 29Cu;

+15%25%2p°®3s23p®4s23d? ; 22Ti;

1522s22pf3s23pb4s23d® ; 29Cu.

YKaKuTe MO/IHYK 371eKTPOHHYI0 (JOPMYJTy aToMa 16S BO BCeX BO3MOXKHBIX BO30YK/€HHBIX CO-
crosHMAX (S*).

1522s22p®3s23p*; 15225%2p°®3s23p33d!

1522522p®3s23p*; 1522522p®3s!3p33d?

+15225%2p®3s23p33d?; 1s22s22pb3s'3p33d?

1522522pf3s!3p33d?; 1s22s?2p®3s23p63d24s?

OKuc/IMTe/IeM WM BOCCTAaHOBUTEIeM MOTYT ObITh atoM oF u uoH F-.
+9F — TO/BKO OKHC/IMTeNb ;F~ —He OKHC/IUTe b , He BOCCTAHOBUTE/Th

oF — 1 OKUC/IUTeNb W BOCCTAHOBUTE/b, F~ — TOJIbKO BOCCTAaHOBUTE/Tb

oF — TOMBKO OKHCAUTEND ; F~— TO/IBKO BOCCTAaHOBUTE/Ib

9F— — TONMBKO OKHUCIUTe/b ; F~ — 1 OKMC/IUTe b 1 BOCCTaHOBUTEIh

Pacnonoxure ciiefyronye opouTanu ( FJHepreTHyecKue mo/[ypoBHH) B MOPsiiKe BO3pacTaHus
3Hepruu: 3p, 3s, 3d, 4s, 4p. Vicno/ib30BaHHe KaKoro NpaBu’/ia Mo3B0JisieT NOATBePAUTH AAHHYIO
C/1e;0BaTe/IbHOCTD?

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

3s <3 p<4s<3d<4p; 1- e npaBu0 KneukoBckoro

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



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

PacnoJioxxure caepyronye opouTau ( 3HepreTuyecKue o jypoBH1) B NOPsiiKe BO3pacTaHUs
JHeprum: 4s, 4p, 4d, 5s, 5p. Vicrio/ib30BaHHe KaKoro nNpaBu/ia Mo3BoJisieT MOATBEPAUTh AaHHYI0

Moc/Ie/J0BaTe/TbHOCTD?

4s< 4p<4d<5s<5p; 1- e npaBwI0 Kj1eUKOBCKOTO

4s <4 p<5s<4d<5p; 1- e npaBuio KjieukoBckoro
45<4p<4d<5s<5p; 1- e u 2-e paBuIa KneukoBcKoro
+4s <4 p<5s<4d<5p; 1- e u 2-e mpaBuia KjieukoBcKoro

YKa)KI/ITe, B KdKHX U3 HPHBEAEHHBIX HHXKe MOJIEKyJI KpaTHOCTb CBA3U paBHa ABYyM:
+0O»

N>

Clz

+CyH>

YKaxuTe, B KAKMX U3 MPUBe/J€HHBIX HIKE MOJIEKYJ/I KPaTHOCTh CBSI3M PaBHA TPeM
02

+N>

Ch

H>

YKaXuTe MOJ/IeKy/1y, B KOTOPOH CTerneHb HOHHOCTH Hanu00,/IbIast
HCI

HBr

HI

+HF

YKa)KuTe MOJIeKY/Ibl, B KOTOPbIX XUMHUYECKHE CBA3H KOBA/ICHTHO- MOJ/IAPHbIE:
+H>0

+H> SO4

Clz

H>

YKaxure MO0JIEKYJ/Ibl, B KOTOPbBIX UM€eTCHA CBA3b, 06p830BaHHaH 0 JOHOPHO-dAKLEITTOPHOMY Me-

XdHU3MY:
02

No

Ch
+NH4+

YKaxuTe CoeJUHEHHUs, B KOTOPbIX HMEIOTCH Sp3- ruGpu/HbIe opouTam :
+H>O

+NH3

HCl

coO

YKa)uTe CoeJUHEHHS , MOJIEKY/IbI KOTOPHIX MMEIOT JIMHeHHOe CTPOeHHe :
+CO2

H>O

NH3

CCly



Ykaxure COeJMHEHHUA , B KOTOPbIX (l)OpMa MO0J/I€KYJ/I TDUIOHA/IbHAaA MAPaMHU/id:
CO2

NO2

+NHj3

BEF3

YKaxkuTe CoeJUHEHHS , B KOTOPbIX OPOMTa/IM eHTPAJILHOI0 aT0Ma HaXxoAATCA B Sp>- rubpuu-
3aLuu :

+CH4

BF3

CoO

COo.

YKaxuTe Bell|eCTBa, KOTOpPbIe 00pa30BaHbI 32 CYET KOBA/IEHTHOM HEMO/IIPHOU CBSI3U:
SOz

+02

P>0s

+Cl»

YKaKuTe BelljeCcTBa , KOTOpPbIe 00pa30BaHbI 3a CYeT HOHHOW CBSI3H:
+KCl

NO2

P205

+Nal

Ykaxure COeJHHEHHSA, B KOTOPbIX KOBA/IECHTHAA CBA3b 05pa303aHa TOJIBKO I10 OGMEHHOMY Me-
XaHU3MY:

+H3PO4

NH4Cl

[BF4]-

+ H>SO3

Kakmue okcuipl OyyT HMeTh 00J1ee MOIAPHYIO CBA3b: OKCHABI MeTa/I/I0B I rpynnsI riiaBHou
MO/IrPYIIbI WM OKCUABI MeTa/I10B II rpynmsl riiaBHo# noArpynmnsi? B BbIOpaHHOM mojrpymnme
YKa)XUTe 3JIEMeHT, OKCH/| KOTOPOro uMeeT HauboJiee MOIAPHYI CBA3b.

OKcuZibl MeTasnoB | rpynnel rnaBHoM nogrpynmnsl, LixO

+0KcH/bl MeTa/yI0B | rpynmnsl raBHOW noArpynmnel, FroO

okcuzbl Metasnos 11 rpynnel rnaBHoM nogrpymisl, BeO

oKcu/bl MeTasioB 11 rpynmel ryiaBHOM noArpymrsl, RaO

YKaxunTe coeiHHEHUS, MEXAY MOJIEKY/IaMH KOTOPBIX BO3MO)KHA BOIOPO/JHAsA CBSI3b:
+NHs3
+HF
+H>0
02
Bomnpocsl s codecefoBaHus 1o pasgeny 3 «XuMUUecKasa TepMOJHHAMHMKA U KHHETHKa»

1. Uto u3yuaeT XxMuueckasi TepMOZAUHAMUKA?

2. CKOpOCTH NPOTeKaHWs1 XMMHUUeCKHX NpeBpallieHu 1 MeXaHU3Mbl 3TUX IIpeBpallieHuil.

3. DHepreTUueckue XapakTepUCTUKUA (PU3NUeCKUX U XUMUUeCKHX MPOLeCCOB U CIIOCOOHOCTb XUMUUe-
CKHMX CHCTeM BBITIOJTHATE 110/Ie3HYI0 paboTy.



4. YcnoBus CMeleHnda XUMHYeCKOIro paBHOBeCHs.
5. BnusHue KaTa/IN3daTOPOB Hd CKOPOCTb XUMHWUECKUX IMPOLIeCCOB.

TumnoBble 3aiauu Mo pasjeny 3 «XuMu4ecKas TepMOAMHAMHKA M KHHEeTHKa».

1. KoHcranTa ckopocty peakuuu A + 2B o 3C paBHa 0,8. HauanbHble KOHLIEHTpaLMy Be-
miectB A U B paBHbl cooTBeTcTBeHHO 2,0 M 1 3,0 M. BhlunciuTe CKOPOCTb peaki[iy B Hada/lbHbIN
MOMEHT M KOTI/la KOHLIeHTpalus BelectBa B crana pasHou 0,6 M.

2. KoHcTaHTa ckopocTtu peakuuu 2 A + B « 2C paBHa 0,6. HauasibHble KOHLIEHTpaLMX Be-
mectB A u B paBnbl cootBeTcTBeHHO 0,4 M 1 0,5 M. Bbrunc/ivre CKOpPOCTh peakLiMM B HauyaJbHbIN
MOMEHT ¥ B MOMEHT, KOI/la KOHLIeHTpaLys BellecTBa A yMeHbLINUTCA Ha 0,2 M.

3. Uepe3s 10 MmuHyT nocsie Havana peakiuu 3 A + B « 2 C kKoHueHTpayuu Belects A, B u C
coctaBuM cootBeTcTBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa CKOpPOCTU peakuuu paBHa 0,5. Bbrumc-
JIUTe CKOPOCTb peakLuM B Haua/IbHbI MOMEHT U uepe3 10 MUHYT 1OC/Ie Hauasa peakiyu.

4. KoHCTaHTa CKOPOCTH peaKLMM pa3/ioyKeHus okcuzia a3oTa (1) Ha a30T ¥ KMCIOpOo/, paBHa 5 X
10 . MicxoqHas KoHLeHTpaLus okcuza asora (I) pasna 4,0 M. BulunMc/inTe HaualbHYHO CKOPOCTh pe-
aKIMM U ee CKOPOCTh, Kora pa3noxxutcs 40% okcupa aszorta (I).

5. B romorenHoii cucreme A + 2 B « C paBHOBeCHble KOHLIeHTpaLyu BelecTB A, B u C pas-
Hbl cootBeTcTBeHHO 0,05 M, 0,10 M 1 0,20 M. BerurciuTe KOHCTaHTY paBHOBECUSI U UCXOJHbIE KOH-
LieHTpaLuy BelljecTs A u B.

6. KoHcTaHTa paBHOBeCHs TIpM CMHTe3e aMMMaKa U3 a30Ta U BOAOpoAa, paBHa 0,1. PaBHoBec-
Hble KOHLIEHTpaLlM¥ BOJOPOJA M amMMHaka paBHbl cooTBeTcTBeHHO 0,6 M u 0,2 M. Bbluuciure
Havya/IbHYIO0 Y PaBHOBECHYIO KOHL|EHTPALMK a30Ta.

7. KoHuenTparuu okcuza cepbl (IV) ¥ KMcopoga 10 peakiiuyd ObUTM COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. I[1pu paBHOBecHu KOHIeHTpaLus okcrja cepsl (IV) crana paBHoii 0,01 M. Beiunc-
JIUTe paBHOBeCHbIE KOHLIEHTpaLMX KUCI0poAa, okcuza cepbl (VI) u KoHcTaHTy paBHOBecusi: SO2 +0»
- SO3

8. PaBHOBecue mpolecca pasznoxkeHusi okcuzaa aszota (IV) Ha okcup asora (II) u kucimopog
YCTaHOBUJ/IOCH MPU KOHL[eHTpauusx okcuza asorta (IV), okcuga asota (I1) 1 kucioposa, paBHbBIX COOT-
BercTBeHHO 0,08 M, 0,02 M u 0,01 M. BbluMC/IUTE KOHCTAHTY PaBHOBECUSI U Haua/ibHble KOHL|€HTpa-
LIMA UCXO/JHBIX BELEeCTB.

9. KoHcTraHTa paBHOBecus romoreHHou cucteMbl AB « A + B paBHa 0,06. PaBHOBecHasi KOH-
LeHTpauus BemectBa A paBHa 0,03 M. Hality HauanbHyr0 KOHLIeHTpaLyio BeljectBa AB. Kakas fosnis
3TOTrO BelleCcTBa pas3/ioKuiacb K MOMEHTY YCTaHOBJIEHUSI paBHOBeCHs?

10. PaBHOBecue B cucteme A + B 2 AB yCTaHOBU/IOCH IPY KOHLIEHTpaL[MsX BelecTB A, B u
AB, paBHbix cootBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. BplunciuTe KOHCTaHTy pPaBHOBECUS U
Haua/bHble KOHLIeHTPaLM1 UCXOJHBIX BeLeCTB.

11. B romoreHHol cucteMe A + B « 2C paBHOBecHbIe KOHLleHTpaluu BelllecTB A, B u C pas-
Hbl cootBeTcTBeHHO 0,12 M, 0,12 M wu 0,06 M. Bbluncinre KOHCTaHTY paBHOBECHUS] U HayaslbHbIe
KOHL|eHTpaL1u BelecTs A u B.

TectoBbIe 3d/ldHUA /1A TEeKYIero KOHTpoJ/isi 3HAHHUM 110 pa3jenay 3 «XuMHuueckKkas
TEPMOJUHAMUKA U KWHETUKA».

CraH/japTHBIM COCTOSIHMEM BelleCcTBa AB/ISAEeTCA :

pacTBOPeHHOe BellleCTBO C KoHLeHTpauuyen 1 mosib/a ripu 0°C u 1 atMm.
yucroe BelecTtso 1pu 0°C v 1 at™

pacTBOPeHHOe BellleCTBO C KOHLeHTpaluyel 1 mosib/ Kr ripu 25°C u 1 atm
+uncroe BelecTso 1pu 25°C u 1 atm

Pa3HoCTh CyMM 3HTa/IbNIUN 00pa30BaHus NPOAYKTOB PeaKL M CyMM 3HTA/IBIIUH 00pa30BaHus
HCXO/HBIX BelleCTB C YUeTOM CTeXHOMeTPUUeCcKHX K03(¢(ULieHTOB B yPaBHEHHH XHMHYECKOU
peakiuM npu p = const, Ha3bIBAeTCH:



BHYTPEHHel 3Hepruel CUCTeMbl

SHTa/IbIMeN pa3/oXKeHHUs BelllecTBa
+TeryioBbIM 3((eKTOM XMMUUEeCKOW peakLiiu
V3MeHeHHeM SHTa/IbIIUM XUMUUeCKOW peakLiuu

Cucrema Ha3bIBaeTCsi FTOMOreHHOM, eC/IN:

BCe BellleCTBa HaXOJATCS B OIMHAKOBOM arperaTHOM COCTOSIHUU;

BCe BellleCTBa HaXO/ATCS B Pa3/IMYHbIX arperaTHbIX COCTOSTHUSX;

OHAa COCTOMUT U3 YaCTHL]| pa3/IMYHbIX Bell|eCTB, pa3/IMYHOrO arperaTHOr0 COCTOSIHUS], pABHOMEPHO
pacrpe/ie/ieHHbIX OTHOCUTE/IBHO JIPYT IpYTra;

+0Ha OIHOPO/iHA BO BCeX CBOMX TOYKaX 10 XUMUYECKOMY COCTaBYy ¥ CBOMCTBAM U He COZI€P)KUT
rpaHuL{bl pa3zena

JHTA/IbIUA XapaKTepu3yer:

BHYTPEHHIOIO SHepruro BeljecTBa

+Teriocoiep>xaHue BellecTsa

CTpeMJ/IeHHe BelljeCTBa BCTYIIUTh B XUMUUECKYIO peaKIiio

TeTUIOTy 00pa30BaHUsI BeIlleCTBa, B3ITYIO C POTHUBOIIO/IOKHBIM 3HAKOM

OHTa/bNHA 00pPa30BaHuUs BelleCcTBa XapaKTepUu3yeT:

TeruIoTy 06pa3oBaHusl 1T C/I0)KHOTO BellleCTBa U3 MPOCThIX BELeCTB;

+TeryioTy 06pa3oBaHusi 1MOJIb CJIOJKHOTO BeIlleCTBa U3 MPOCTHIX BEIIeCTB;

TeTJIOTy CropaHus 1T BellleCTBa;

TerI0BoH 3dekT oOpa3oBaHus 1MOJIb CIOXKHOT'O BeIIleCTBA U3 MPOCTHIX BEI[EeCTB, B3ATHIM C IPOTHBO-
TI0JIOKHBIM 3HAKOM.

JInA XUMHUUYECKUX peaKijuii, MPOTeKaKIIMX P CTaHJaPTHHIX YC/I0BUSX, BEPHO C/IeAylolee:
9H/J0TEpPMHUECKHE PeaKIUM He MOTYT MPOTeKaTb CaMOMPOM3BOJIBHO;

9H/IOTEPMHUUECKHE PeaKLIMd MOT'YT MPOTEKATh MPH MOBBIIIEHHBIX TEMITEPATypaX, eC/TM U3MEHEeHHe H-
TPOTUU TIPU ITOM OY/IET M0JI0KUTETbHbBIM;

9H/IOTEPMUUECKHE PeaKLIMd MOT'YT IMPOTEKAaTh MPH MOBBIIIEHHBIX TEMITEPATypaX, eC/IU U3MEeHEeHHe H-
Ta/IbIIMY TIPU 3TOM OyZIeT OTpULIATe/IbHbBIM;

+3H/J0TEPMUYECKHE PeaKIIMX MOT'YT MPOTEKATh MPH JIOOBIX TeMIepaTypax, ec/id U3MeHeHHe SHePTruu
I'n66ca npu 3TOM OyZeT OTpULIATETbHBIM.

He npou3Bojsa BBIYUC/IEHHH, YKQKHUTE, J/Isi KAKHX U3 MepeuyrCIeHHbIX HIDKe MPOIeCcCOB U3MeHe-
HHe SHTPONHH MOJI0KUTE/THHO:

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

A4HCI(r )+ 02(r)=2Cl (1) +2H20 (1)

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

+NH4 NO3(k)=N0(r)+2HxO (r)

JinsA Kakux nporeccoB nu3MeHeHue 3Hepruu I'n66ca 0yaer orpuniaresibHo npu 260 K u Hopmaiib-
HOM aTMoc¢epHOM JJaB/IeHUH

TastHUS JIbJA

TI/IaBJIeHUs Kesie3a

+KpUCTa/JTU3al[uU BO/IbI

KUTIeHHUS BOZbBI

Ecnu ansa nannou peaknuu AG < 0, To ee mpoTeKaHmue :
HabJ/1r0/JaeTCs MPH JTIOOLIX YCIOBUSIX
He Hab/M01aeTcst TIpU TFOOBIX YC/IOBUSX



+BO3MOJKHO, HO TIPAKTUYECKH H3-3a MaJiou CKOPOCTHU MOXKeT He Ha6J'I}O,E[aTI>CH
BO3MOXHO IMPH HAJIMUYHHU HEO6XOAI/IMOFO peareHTa

TepmoauHaMmuyecKasi PyHKLHs, KOTOPasi XapaKTepU3yeT Mepy YIOPA/J04eHHOCTH CUCTeMbI WIH
Mepy Oecriopsiika, Ha3bIBaeTC:

+3HTpOIUen

SHTabINen

cBOOOHOM Hepruei

sHeprueii ['nb6ca

Yemy paBHa TersioTa oopasoBanusa N>O(r) B TepmoxumMuueckoi peakiuu C(rpagur ) + 2N O(r
) = CO2(r )+ 2N2(1);

A H (peakuus) = — 557,5 k/[x; A H(CO?) = — 393,5 k/[)x/Mo/1b.

—164 kIx/Mo/1b

—82 k/I)k/MoJ1b

++82 kIx/Monb

+164 x/])x/Monb

YeMy paBeH TerioBoH 3(p¢ekT peakuun

2Mg (kp) + CO2(r) = 2MgO(xp ) + C (rpadwur)

A H (CO2) =-393,5 k/I[)x / monib; A H°(MgO) = - 601,8 x/[)x / M0JIb.
+-810,1 x/Ix

+810 x/Ix

+405 kIx

—405 kIx

ITpu cropanuu 1 mosb rpagura (C) Beigensiercs 393,5 k/x Teniorbl. CiieoBaTe/bHO:
+AH CropaHust (C) =-393,5 K,Z[)K

Q CropaHus (C) = —393,5 K,[[}K

AH CropaHust (C) =393,5 K,H}K

H CropaHus (C) = —393,5 K,[[}K

3aBHCHMMOCTB CKOPOCTH XMMHUYECKOH PeaKliy 0T KOHI[eHTPALMH PearupyriuX BelecTB ycTa-
HaBJ/IMBaeT:

+3aKOH /IeHCTBYIOIIMX MAacC /Iji TOMOTeHHBIX peaKLui

npaBuio BauT- I'odda

3aKOH pa3bassieHust OcTBab/ia

ypaBHeHHe ['n66ca

Vi3MeHeHHe KOHIIEHTPAIMH Pearupyroiyx BeliecTB B eJUHHUI]y BpeMeHH B eJHHHIle 00beMa HIU
YHC/I0 YIeMeHTAPHBIX aKTOB B3aUMOJEHCTBUSI B eJUHHI]y BpeMEeHHU B eiMHNIIe 00'beMa Ha3bIBa-
eTcs:

TIOPSITKOM PeaKIvu

+CKOPOCTBIO pPeakiuu

MeXaHU3MOM PeaKI[UH

SHepruen peakLuu

KoHcTaHTa CKOPOCTH XHMHYECKOH peaKkijui H3MeHUTCS, eC/TH B CHCTeMe:

+U3MeHUTDb TeMITepaTypy

BBECTH KaTasmM3aTop

BBECTH UHIUOUTOD

W3MEHUTh KOHLIEHTPALIMU PearnpyroliyuX BellecTB



CKOpOCTh KaKMX XUMHYECKHX pPeaKlii YBe/IMUMBaeTCsA C POCTOM TeMIepaTyphl:
OOBIX

HUKaKUX

9K30TepMUYECKUX

+5HA0TEPMUUECKHX

YBe/inueHHe CKOPOCTH XUMHUUYECKON PeaKIii MPH MOBBIIIEHHH TEMIEPATyPbl 00bACHAETCS:
yMeHbllIeHMeM UKC/ia CTOJIKHOBEHUHM MeXAy MOJIeKyIaMU

yBe/IMUeHUeM MOTeHLMaIbHOW SHePTUU MOJIEKYT

+yBeJIMUeHUeM UMCia aKTUBHBIX MOJIEKY/T

yYMeHbILIeHWeM SHepPruu aKTUBALIUU

JelicTBHe KaTa/M3aTopa 00bSICHSETCA TeM, UTO:

+B MIPUCYTCTBUU KaTalr3aTopa peakiys et APyruM IyTeM — depe3 JHepreTuuecku bosee 10CTyTI-
HbIe CTaJju;

KaTa/m3aTop CHW)KaeT SHePrui0 akKTUBaLUY;

KaTanuM3aTop cMelljaeT XUMHUYeCKOe paBHOBeCHe peakLiu

B CTOPOHY 00pa30BaHMUs ITPOAYKTOB;

B MIPUCYTCTBUM KaTaau3aTopa yBeJIMUMBAETCsl UAC/I0 CTOJIKHOBEHUI MOJIEKY/T.

Ecnu faB/ieHue B peakIjHOHHOU CHCTeMe MOHU3UTH B 2 pa3a, ckopocThb peakuuu 2NO + Oz —
2NO3:

YMEHBIIUTCSA B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHBbIIUTCA B 8 pa3

YBeJIMUUTCA B 2 pasa

MaremaTnuyecKiuM BbIpa)keHHEeM 3aK0HA AeHCTBYIOIMX MacC
ans peakyuu CO2(r) + 4Ho(r ) = CH4( 1) + 2H2 O(r ) ABnseTco:
v =k C(CO2)-4C(H2)

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

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

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

CKOpOCTh XUMHYeCKO! peaKIiMH sIB/IsIeTCSA BbICOKOM, eC/In:
SHeprusi akTUBAI[UM BbICOKAsI

SHeprus akTUBaIuy paBHa 0

+3Heprusi akTUBal[Uu HU3Kasi

SHEpTHsl aKTUBALIUU CPeHSIS

IIpu yBeninueHuu Temmneparypsbl Ha40°C cKopocTh peaknu Bo3pocia B 81 pas, TemnepaTypHbId
K03()(pUIHeHT CKOPOCTH peakLiiy paBeH:

2

4

+3

5

Ha ckonbKo rpajfycoB cjiefyeT NOBBICUTH TeMIlepaTypy ra3000pa3Hoil cMecH /i/isl yBeJIMYeHHs
CKOpocCTH peakijui B 16 pa3 TemnepaTtypHblii Ko3(¢unyeHT paBeH 2:

20°C

30°C

+40°C



50°C

Ckopoctb npsamou peakiuu Hx(r ) + Ix(r ) = 2HI ( r ) npu noBbIlIeHUN AaBjieHNs B 5 pa3 B03-
pacrert:

B 5 pa3

+B 25 pa3

B 10 pa3

B 125 pa3

Eciu faB/ieHHe cMCTeMbl YBeJTMYUTCS B 2 pa3a, TO CKOPOCTh XUMUYecKol peakuuu 2Al (kp ) +
3Clx( r) = 2AICI3( Kp ) u3MeHHUTCH:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npsimoii peakiiuu COz( r ) + C(rpadur ) = 2CO(r ) npu mNoBBILIEHUH /JaB/IeHHus B 4
pa3a Bo3pacTeT:

B 4 pasa

B 8 pa3

+B 16 pa3

B 32 paza

MaremaTH4yecKUM BbIpa)keHHeM 3aK0Ha JieMCcTByIIMX Macc A peakiyuu C (rpadur ) + 2N2 O
(r)=CO2(r) + 2N2( r) ABiseTcH :

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

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

+u =k C (N20)?;

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

Ecau npu noBbilieHnH TeMneparypbl Ha 30° cKOpoCTh peakiuu yBe/IMuu/iach B 27 pas, Temiie-
paTypHbIH K03 (PHIMeHT CKOPOCTH peaKIju paBeH:

8

2

4

+3

Ecnu TemnepaTrypHbIM K03((pUIjHeHT CKOPOCTH peakliiy paBeH 2, a TeMneparypa Bo3poc/ia Ha
20°, TO BO CKOJ/IBKO pa3 CKOPOCTH peaKi{iy Bo3pacrer?

+4

8

16

32

Ec/i 00beM 3aKpBITOH CHCTEMBI, B KOTOPO# YCTaHOBH/IOCH XUMUUYecKoe paBHoBecue 2S0: (1) +
02 (r) - 2S03 (T ), YMEHBILUTD:

TO CKOPOCTH TIPSIMOM ¥ 0OpaTHOM peakI[uii OCTaHyTCSl paBHBIMU;

+CKOpOCTh TIPSIMOM peakLiy CTaHeT 0oJibIlie CKOPOCTH 00paTHOM peakivi;

CKOPOCTD TIPSIMOM peakIvy CTaHeT MeHbIlle CKOPOCTH 00paTHOM peakiyy;

paBHOBecCHe He CMEeCTUTCS

K CMEI€HUH0 XHMHYECKOIr'o pdBHOBECHUA peaKIIUH



4HCI (r) + O2( 1) « 2 Clx(T1) + 2 H20 (r) B/IeBO B 3aKpbITOM CHUCTeMe NMPHUBeJeT :
nobaBieHre KUCI0poZa

+mo006aBieHue Xjopa

BBeZIeHHe KaTalu3aTopa

TIOHVDKEHUE JIaBJIeHUsT

IIpu yBesinueHUH JJaB/IeHUs paBHOBeCHe peaKInu
CO(r)+HO(r) o COx(r)+Hxr); AH® =41 K/Ix :

CMECTUTCSI BJIEBO

CMECTUTCSI BIIPaBO

+He CMeCTUTCA

CKOpOCTb TIPSIMOM peakLvy CcTaHeT 00JibIlle CKOPOCTH 0OpaTHOM peakiuu

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

Kp =[CO2 ]/[CaCO03]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHOBecue peakuyu

27ZnS (kp) + 302(1r) « 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMecTUTCS B/IeBO:
TIPY YBeJIMUeHUM KOHLIeHTPaLMU KUCI0poa

+I0MOJIHUTE/IbHOM BBeieHnH ZnO

+TIOBBIIIIEHUM TeMIepaTypbl

TOBBILLIEHUM [AB/I€HUS

KoHcTaHTa XMMHUeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOLLEHNE MOJISIPHBIX KOHL[EHTpaLMii IPOAYKTOB PeakLiMM U NCXOHBIX BeIlleCTB B COCTOSTHUU
XMMUUECKOTr0 PABHOBECHSI;

BO CKOJIbKO pa3 MOJIsipDHbIe KOHLIEHTPALMU UCXOZHBIX BellleCcTB 00sibllle KOHLIEHTPAaLMii POJYKTOB pe-
aKLWu;

COOTHOIIIEHHe CKOPOCTel MPSIMOM 1 00paTHOW peakIv;

COOTHOIIIEHHE SHEePTUid aKTUBALIMY TIPSIMOI ¥ 00paTHOM peakIuii

B BbIpakeHHe KOHCTAHThI PaBHOBeCHS PeaKI[uH He BXOAAT KOHLIeHTPalli B3auMO/IeHCTBYI0-
111704

ra3000pa3HbIX BEIeCTB

JKUJIKHX BellleCTB

+ TBep/bIX BeljecTB

PaCcTBOPEHHBIX BEILeCTB

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

Kp =[CO2] /[CO]

Kp = 1/[CO2]

Kp =[COJ/ [CO2]

PaBHOBecue peakuuu

CO>(r) + CaO(kxp ) = CaCO3( Kp ), AH< 0, cMecTHTCS B/IEBO:
TIpU TIOBBILLIEHUH JaB/IeHUs

TOBbILLIEHUH KOHLeHTpaLuu CO2



JonoyiHuTe bHOM BBefleHnn CaCOs3
+TIOBBILLIEHUU TeMIIepaTyphbl

B Kakoii peakijuu yBe/iMueHHe 00beMa CHCTeMbl He BbI30BeT
CMeIeHusl paBHOBeCHUA:

2S02(r)+0O2(1r) « 2SO3(T1)

N> O4(F) © 2N02(F)

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

No(r)+3Ho(r) « 2NH3(r)

B Kakoii peakllii yBe/IHUeHHe 00'beMa CHCTEMBI BBI30BET CMellleHHe PaBHOBECHSI B CTOPOHY
HCXO0/JHBIX BeljecTB:

2SO 2(r) +302(r) « 2503(1)

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

Ho(r)+Cl(r) « 2HCI(T)

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

PaBHoBecue peakuuu CO2(r ) + C(rpadur ) ~ 2CO(r ) npu NoBbILIIEHUH AaB/IeHHS:
He CMeCTUTCS
CMEeCTHUTCSI B CTOPOHY KOHEUHBIX NTPOJYKTOB
+CMeCTUTC B CTOPOHY UCXOJHBIX BeLeCTB
V3MEHUTCS TMHEWHO
Bomnpocs! A/isi codeceoBaHusA 1o paspeny «PacTBopbi»
1. Tlonsitue pacTBopa. DJIEKTPOJIMTHYECKass Teopust obpa3oBaHHsl pacTBOPOB. CIiocOObI BhIpaXKEHHUS
KOHLIeHTpaLM1 pacTBOPOB.
2. [Tuccoryaliys 3J1eKTPOJIMTOB B BOAHBIX pacTBopax. Cjabble M CHIbHBIE 3/1eKTPOIUThL. KOHCTaHTa U
CTerneHb 3/1eKTPOIMTUUECKOU JUCCOLMALMN.
3. Cpeza BOJHBIX PaCTBOPOB: KHCJIasi, HeWUTpasbHas, Ienoudast. Pacuer pH cUbHBIX U C/1abBIX 371€K-
TPOJIUTOB.
4. Peak1iuv MIOHHOTO 0OMeHa. ['uaposu3 comei.
5. OcHOBHBIE N0/10)KeHUS] KOOPAWHALIMOHHOW TEOPHH.
6. OCHOBHBI€ TUITbI U HOMEHK/IaTypa KOMIUIEKCHBIX COeZJMHEeHUMN.
7. Tlpyposia XMMUUECKOW CBsI3M B KOMILIEKCHBIX COeIMHeHUsX. Jluccoupanusi KOMIIEKCHBIX COefiv-
HEHW B pacTBOpax.

Tunoseble 3asaum 110 paspaeny «PacTrBopbi»

1. BeiunciuTe MOMISJIBHYIO Y 9KBHBA/IeHTHYHO KOHLleHTpaluu 12% -ro pactBopa cynbgara am-
MoOHUS ( TIOTHOCTB pactBopa 1,069 r/mn).

2. Bplunc/ivMTe 5KBUBA/JIEHTHYIO KOHLIEHTPALMI0 U MOJISIDHYIO [O/IIO0 Cy/b(ara aatOMUHUS B
20% - HOM pacTBOpe MIOTHOCTBIO 1,226 /M.

3. DKBUBaJIeHTHasi KOHIIeHTpalusi KapboHaTa HaTpusi B pacTBope muioTHOCTHIO 1,040 paBHa
0,80 H. Borumciute MacCcoByIO OO U MOJISIPHYIO ZIO/IO0 KapOOHaTa HaTpys B PacTBOPE.

4. MonsipHasi KOHL|eHTpaLys TUAPOKCU/a HaTpUs B pacTBOpe MI0THOCTBIO 1,180 paBHa 4,85 M.
Bbruncinre MaccoByro OO THAPOKCH/IA HATPUSL M MOJISTIBHOCTb PacTBOPa.

5. KakoBa macca xyiopy/ia Kanblius, Heobxogumasi st purotorienus 250 mn 2H pactBopa?
Belunciire MOJISIZIBHOCT pacTBOpa, ec/v ero maoTHocTs 1,050 r/mit.

6. KakoBa Macca kapboHaTa HaTpusi, HeobxoauMmasi s ipurotoeHust 200 ma 0,7 M pactBo-
pa? BeruncivMre MOJIAPHYIO JOJIIO COJIU B 3TOM pacTBOpe, ec/y ero maoTHocTs 1,070 r/mi.

7. Ckosibko M1 96% - ro pacTBOpa CepHOM KUC/IOTHI IMJIOTHOCTbIO 1,84 I/M/ HY>)KHO B3SITb JJIs1
nipurotossienus 0,5 1 0,2 H pactBopa. Beruncivire MOIS/IBHOCTE UCXOAHOIO PacTBOpA.



8. Ckonbko mi 6,35 H pactBopa cynbdara aMmmoHus (TJI0THOCTh pacTtBopa 1,200 r/Mi1) HY>KHO
B3sATh 18 ripurotoBieHus: 200 ma 10% -ro pactBopa mioTHOCTBIO 1,057 r/mn? Belunc/ivTe KBUBa-
JIEHTHYIO KOHL[eHTPaL1I0 KOHeYHOI'0 pacTBopa.

9. BeruncmTe MOJISIPHYIO KOHLIEHTPAL[MI0 U MOJISIDHYIO [10/110 HUTpaTta Kaivs B 20% - HOM pac-
TBOpe II0THOCTEIO 1,056 r/mil.

10. Kakoit o6beM Boibl HY»KHO J06aBuTh K 300 M 2,8 H pacTBopa cepHOM KHUCIOTHI TIJIOTHO-
cteto 1,085 r/mn s nostydenus 9% -ro pactsopa? Belunc/ivMTe MOIS/IBHOCTE KCXOJHOIO pacTBopa.

11. BerunciuTe 5KBHMBaJIeHTHYHO KOHLIEHTPALMI0 ¥ MacCOBYIO [0J/IF0 HUTpaTa Maruusi B 16% -
HOM pacTBOpe IJIOTHOCTBIO 1,127 r/mi.
TecToBbIe 3aiaHNs I/IA TeKYyILero KOHTPOJ/Isl 3HAaHUM 1o pa3jesny «PacTBopbi»:

CooTHecHuTe CrIoCco0bI BHIPAKeHHs KOHIIEHTPAUi U eIMHUIbI H3MePeHHs KOHIEHTP alyui

1. MmosisipHas 4. % (25%)

2. MOJsiIbHast 3. Mok 9KB/11 (25%)

3. SKBUBaJIEHTHAsI 2. Monb/Kr(25%)

4. poljeHTHast 1. mosib/11 (25%)
/M

IIponieHTHasA KOHLEHTPALMs — 3TO:
Macca BelljecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KT paCTBOpUTE/ISI
MoJIb BelllecTBa B 1 IUTpe pacTBopa
+Macca BewectBa B 100 r pactBopa

MoisipHas KOHLIeHTPaL|s — 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 PacTBOPEHHOT0 BelliecTBa Cojep>XuTcsa B 50 r pacTBopa ¢ MaccoBoi AoJ1ei
(B-Ba) = 10%?

10r

20r

+5r

40r

CKoO/IBKO MoJIeil paCTBOPEHHOT0 BelljeCTBa COAePXXUTCcs B 1 /1 jeliiMo/IIpHOro pacTBopa?
0,2Mo071b

1moib

+ 0,1Mo0/1b

0,01mo/1b

Kakue u3 cieyomux 3/1eKTPO/TUTOB NMPHU AUccoriuanum oopasyomux nousl H* u OH™ oaHo-
BpeMeHHO?

Ca(OH):

KOH

H3PO4

+AI(OH)3

Kakue 3JIEKTPOJ/IMTHI AB/IAKTCH CWIbHBIMHU?



+HCI
+KOH
H,S
HzPOq4

CKOJ/IBKO HOHOB 00pa3yercs npu Aucconuanuu Mmosieky/isl (NH4)2S04?
2

6

+3

4

Kakue 3/1eKTpo/IuThI B MOHHOM YPaBHEHHH CJ/1elyI0IleHd peakiiiy 3alMCbIBalOTCA B BH/ie HOHOB:
CaCO3

+HI

+Cal

COy

Kakwue BemjecTsa 00pa3yioT Npu JUCCOLMALMHA HOHBI Mn?*?
KMDO4

+MnClI>

Na;MnOQO4

MnO3

Kakwue 3/1eKTpo/IuThI 00pa3yoT NpH JUCCOLUALUH XT10pu/-UuoHbI CI?
KCIO3

+HCI

Ca(CIO)2

HCIO

Kakue U3 CJIeyIOIX 3/1eKTPO/IMTOB SIBJIAKTCA C/1a0biMu?
H>SO4

NaClI

AI(NO3)3

+H3;PO4

Kakue BemjecTBa B MOHHOM ypaBHEHHH C/1e/lyl0lleli peaKIii{ 3aNMCbIBAlOTCA B BU/ie MOJIEKYJI:
+H>S

Pb(NOs)2

+PbS

HNOs3

Yemy paBHO HOHHOe NPoHu3BeeHune BojpbI (t = 25°C)?

10-12

10—10

+10-14

10

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

12

+5

9



Kakue 13 c/Ielyl0IIuX Co/iel He 0/jBepraiTcsa TuApo/Iu3y?
PbNO3

+KNOs3

Alx(SO4)3

Pb,COs3

PacTBOpBI, KaKHX 3/1eKTPOJIMTOB XapaKTepu3yKTcsa 3Hayenuamu pH > 7?
+Na2COs3

+CaS

AI(NO3)3

BaClx

Ilpu kakux 3HaueHusnx pH ¢enosipranenH okpammBaercs B Ma/IMHOBBIN I{BeT?
+12

4

7

+14

Kakyro oKpacky npuodperaer JaKkMycC B HeHTpa/JIbHOH cpefe?
MaJIMHOBYIO

CHHIOIO

KPacHY0

+(uro1eToByI0

PacTBopbl, Kakux coJ1ell XxapakTepu3ylTcs 3HaueHussmu pH < 7?
NaBr

+Cd(NO3)2

+FeCl3

+CuSOq4

le/l B3aHMOJIEﬁCTBHH, KdKHX BYX B€IE€CTB, IPOUCXOAUT peaKLUs HEI‘/iTpaﬂI/I?'aul/lﬂ?
NaCI+AgNO3

BaCl>+H>0O

+NaOH+HNO;3

BaCl>,+H>S504

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

€ 200 M1 Boapl. PaccunTaiiTe MOJISIPHYIO /{0110 TIOTyY€HHOT'0 PacTBoOpa.
0,0029;

+0,0031;

0,0034;

0,0028 .

Ha neiitpanusanuio 50 cM3 pacTBopa KMC/I0THI H3pacxogoBano 25 cv? 0,5 H pacTBopa LIe/I04H.
Uemy paBHA MoJisipHasi KOHI|eHTPaLusi JKBUBa/IeHTa (HOPMa/IbHOCTb) KMC/I0ThI?

+0,25 MOJIb 5KB/1

0,5 MoJIb 3KB/N

2,5 MOJIb 3KB/1

1 Mos1b 3KB/11

Kakoii 06em 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) Tpedyercs s npurotoB/ienus 3.1 0,1
M pacrBopa KOH?



10,5 mn
+21,85 mn
30,4 mn
42,25 M

Boruncaure MmosisipHyro KoHeHTpauuo 20 %-ro pacrBopa
xjopuja Kaabuusa (p = 1,178 r/ ecmd)

4,24 mn

+2,12 Mo/b/ 11

1,06 mn

4,24 mn

5 M1 30 %-ro pacrBopa NaOH ( p = 1,1 r/ cm3) cmemanu c¢ 1 1 Bogbl. KakoBa MosisipHas KOH-
LleHTpaLys Mo/Iy4eHHOro pacTBopa?

0,035 monw/n

+0,041 mosb/n

0,050 monw/ n

0,045 monw/ n

Kakoii 00bem 20 %-ro pacrBopa KOH ( p = 1,238 r/ cm3) Tpedyercs isi npuroToByieHus 2 i 0,2
M pactBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

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

+9 %;

10 %;

8 %.

3r H>SO4 pacTBopeno B 50 M Bojbl. UeMy paBHa MoJIsipHasA KOHLIeHTPalMs SdKBUBa/IeHTa /IaH-
HOI0 PacTBOPA, €C/IM ero IIOTHOCTh cocTasiser 1,01 r/ cm3?

2,34 MOJIb 3KB/T

+1,17 MoJIb 5KB/1

0,55 MoJb KB/

1,03 Mob 3KB/7

Onpepgenure Mmaccy 3 %-ro pacrBopa nepokcuja BoJAopoja ec/ii OH MO/TyuYeH NpH pa3daB/ieHUH
50r 30%- ro pacrBopa.

100 r

+500 r

5000 r

300r

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

100 mn

90,5 mn

+66,7 M

125,4 mn



CK0/IbKO r'PaMMOB XJIOPHCTOr0 Ka/iusi Hajo pactBoputh B 90 r 8%-ro pacrBopa 3Toi cou,
yTO00BI MOTyYeHHbIN pacTBop craix 10%- m?

+2T1

8r

10r

1r

60 r 5 %-ro pacTBopa cy/jab(dara megu Boinapuiu Ao 50r. OnpeaennTe MacCoBYIO J0J110 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 crenenb guccopuanyy U pH 0,001 M pactBopa HCN.
o =1, pH = 3,0;

+0=0,89-1073, pH = 6,1;

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

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

Kakue 13 JaHHBIX peakiuii NPOTeKalT B pacTBope HeodpaTtumo?
+K> SO3 + HC] =

+Nap CO3 + Hx SO4 =

K2 S04 + NaCl =

+KCN + HNO3 =

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

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

Kakue u3 JaHHBIX peakiuii MPOTeKalT B pacTBope HeobpaTtumo?
+Ba(NO 3)2+ H2 SO4 =

Ba(NO 3),+ NaCl =

+AI(NO 3)3 + KOH =

KOH + HCIO4 =

PaccunTaiite pH u pOH 0,0001 M pacrBopa H>CQO3, yuuThiBasi TO/JIHKO MepPBYI0 CTyIeHb AMC-
coL{aLMH .

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

pH =4, pOH = 10;

pH =10, pOH =4;

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



Tunossbie 3d/id4M 110 pa3jeiay: «OKUCINTE/TbHO-BOCCTAaHOBUTE/ILHbIE nmponeccon»

CocTaBbTe ypaBHEHUE OKHMC/IUTE/TbHO-BOCCTAHOBUTEIBHON peakiiH, UAYIIeH 110 CIeayrolel cxeme.
PaccraBbTe K03 dHI[eHTbI B ypaBHEHUU PeaKIuu.
[ns Kaka0oW peakI[UM YKa)KMTe, KaKOe BeIIeCTBO SIBJISIETCS OKUC/IUTE/IEM, KaKoe - BOCCTAaHOBUTE-
JieM; KaKoe Bell[eCTBO OKUCJISIeTCsI, KaKoe - BOCCTaHAB/IMBAETCS.
1.KMnO4+ H3POs+ H2SO4 —» MnSO4+ H3PO4+ K2SO4 + HO
2.NaxSO3 + KMnO4 + H) O - NapSO4 + MnO; + KOH
3.KBr + KBrOs + H>SO4 - Bry + KxSO4 + H,O
4. KMnO4+ NaxSOs + KOH - KoMnOg4 + NapxSO4 + HoO
5.AsH3 + HNO3 - H3AsO4+ NO> + HO
6.Cd + KMnO4 + HSO4 — CdSO4 + MnSO4 + K>SO4 + HO
7.Cro03 + KC103 + KOH - KoCrO4 + KC1 + H,O
8.MnSOs + PbO, + HNO3 - HMnO4 + Pb(NO3). + PbSO4 + HO
9.FeSO4 + KoCrO7 + HaSO4 — Fex(SOs)s + Cra(SOs)s + KaSO4 + HoO
10.KoCrO7 + H3PO3 + HoSO4 — Cra(SO4)3 + H3PO4 + KoSO4 + HO
11.H3AsOs + KMnO4 + H2SO4 — H3AsO4 + MnSO4 + KzSO4 + HO
[ns cnefyroIux 3ajaHuil  COCTaBbTe CXeMY, HalUILKTe YpaBHEHUsI 37IeKTPOAHBIX TMPOLIeCCOB
v BeluncuTe J/]C raibBaHUUYECKOroO 3/1eMeHTa, COCTOSILero U3 AByX MeTaslioB, onyileHHbIx B 0,1 M
pacTBOp HUTPATOB 3TUX METAJJIOB, €C/TU MeTaslIbl:
12. Cepebpo u Mefipb.
13. Meab ¥ MarHuii.
14. XpoMm u me[ib.
15. Hukenb ¥ LJUHK.
16. Cepebpo 1 Xpom.
17. Marsuii u »kemne3o.
18. OnoBo U cepebpo.
19. CeuHell 1 KOOAJIbT.
20. OJ10BO ¥ LIUHK.
21. Kene30 1 HUKeE/Ib.
22. Cepebpo # 0JI0BO.

TecToBble 3alaHKsA /I/IS1 TEKYII[ero KOHTPOJIsi 3HaHUH 1o pasjeny « OKuCInuTe/IbHO-
BOCCTAaHOBHTE/IbHbIE PeaKI[Uum»:

CooTHecHUTe CTereHH OKHC/IeHUs MdprdaHild B COeJUHEHUAX

A. Mn 1. +6 (25%)

B. MnO 2.0 (25%)

B. KMnOj 3. +2(25%)

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

CooTHecHuTe CTereHH OKHC/IeHUs Ce€pPbI B COeAUHEHUAX

1.S 2. +4 (25%)

2.50, 1. 0 (25%)

3. H> SO3 4. -2 (25%)

4. ALLS3 3. +4 (25%)
+3

CooTHecuTe CTereHH OKHC/IeHUs XpoMa B COeJUHEHUAX



1. Cr 2. + 3(25%)

2. Cr203 1.0 (25%)

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

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

Ykaxure BelleCTBad, KOTOPbIE€ MOI'YT IIPOABJ/IATH TO/IbKO OKHC/IUTE/IbHbIE CBOﬁCTBa:
+KClO4

H>S

PbO;

+K>Cr 207

Ykaxure BeIeCTB, KOTOPbI€ MOI'YT MPOABJ/IATH TO/IbKO BOCCTAHOBUTE/IBHbBIE CBOMCTBaA:
+Fe

+H>S

HNO>

K>Cr 207

YKaxkuTe HOMepa BellleCTB, 00/1ajal0X OKHC/IMTeTbHO-BOCCTAaHOBHTE/IHLHOM ABOMCTBEHHO-
CTBHO:

PbO»

+HNO>

Al S3

+S

Ykaxure pPe€aKIuy, IIp1 NMPOTeKAaHUH KOTOPbIX d30T ITPOABJ/IA€T OKHC/IUTE/IbHbIE CBOﬁCTBa:
NH3z + 30; =6H>0 + N>

+As> O3 + 2HNO3 + Hy O = 2H3 AsO 4+ 2NO

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

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NOs3)2 + 4H>0

Kakue u3 NnpuBeA€HHbIX HHXXeE peaKuI/lﬁ ABJ/IAHOTCA OKHC/INUTE/IBHO - BOCCTAHOBUTE/IBHBIMU
+H > + Br, = 2HBr

+Zn + SnCl = ZnCl, + Sn

H > S04 + Ba(OH)> = BaSO4 + 2H>0

NH3 + HCl = NH4Cl

B kakux Pe€aKIUuAX KHC/I0POJA BbIINIO/IHAET POJIb BOCCTAaHOBHTE/IA?
+H 202 + HIOz=LL + H2 O + Oz

+AgNO3t—- Ag+NO:2+ O2

Mg + O2 = MgO

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

Kakue U3 0KHC/IUTE/BHO - BOCCTAHOBUTE/IbHBIX peaKul/Iﬁ ABJ/IAKTCA pedKIIUAMUA BHYTPpUMOJ1€-
KYy/JIAPHOI'0 OKHC/ICHUA- BOCCTAaHOBJ/ICHHA?

+(NH4)2Cr207 — Nz + Cr2 O3 + H0;

+KCIO3 - KCI + Oy;

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

H > + Br. = 2HBr.

Kakwue 13 peakuuii ABIAIOTCA PeaKIUsAMHA MeXMO/IEKY/IAPHOT0 OKHC/IeHHUA-BOCCTAHOB/ICHHSA?
(NH4)2Cr2 O7 - N2 + Cr203 + H,O



KClO3 - KCl + O2
+Ag + H>S + O2 = HoO + AgS
+H> + Br, = 2HBr

Kakue 13 peaknuil AB/IAIOTCA PeaKUAMH JUCIPONOPIMOHHUPOBAHUA?
+4H3POs = 3 + H3PO4 + PH3

+3I + 6KOH = KIOz + 5KI + 3H,0O

Mg + O2 = MgO

Ag + HyS + O = H,O + AgS

Kakoii U3 MeTa/I/I0OB BBINOJIHAET PO/Ib KaTo/ia B raJilbBAaHMYECKHX 3/IEMEHTAaX, 00pa30BaHHBIX
3/IEKTPOJaMMu:

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

Mg | Mg*2|| Cr*¥(Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii 13 MeTa/l/yI0B BBIIOJIHSIET POJIb AHO/ia B ra/IbBAaHMYECKHX 3/IEMEHTaX, 00pa30BaHHBIX
3/1eKTPOAAMH

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

Mg | Mg*|| Cr*|Cr

Snu Mg

SnuCr

Niu Cr

+Ni u Mg

N3 yerbipex MeTta/uioB — Ag, Cu, Al, Mg BriOepuTe napy, KoTopas odecneuuT Haubo,ibIee 3Ha-
yenue J/IC .

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpegenure 3Hauenne crangapTHoi J/]C raJilbBaHUUeCKOro 3jieMeHTa, MCI0/Ib3ysl TOK00Opa-
3yHOLIYI0 Peaki{Io, KOTopas nporekaer npu ero pagore: 2AI1° + 3Ni*2 o 2Al1*3 + 3Ni’.

-1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

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

+0,18 B

1,18 B

-0,18 B

11,8 B

I'anbBaHUYECKHH 3/1IeMeHT COCTOUT U3 CepedpPsSIHOro 3/IeKTPO/a, MorpykeHHoro B 1 M pacrBop
AgNO3, u cTanjapTHOr0 BOAOPOAHOrO 31eKTpoja. Paccuntaire J3/IC 3/1emeHTa.
+0,8 B



8,0 B
-0,8 B
0,08 B

Omnpepaenmure 3/1C ralbBaHUYECKOro 3/IeMeHTa, COCTOALLEro

U3 MarHueBOW U )KeJle3HOM IUIACTHMHOK, MOrpPy)XeHHbIX B 1 M pacTBopbl HMTPATOB 3THX
MeTaslIoB .

+1,92 B

0,19 B

-1,92 B

19,2 B

Onpegenure J/IC B raJbBaHM4YeCKOM 3jieMeHTe , 00pa30BaHHOM II0 CXeMe
Sn |[Sn*?] = 0,001 M || [Pb**]=1M |Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoil U3 mnepeurc/jieHHbIX HIDKe META/UIOB He MOXeT ObITh MO/Iy4YeH Y1eKTPOo/IM30M
PacTBOPOB €ero com?

+Li

Sn

Ag

Bi

B Kako#l moc/ie[0BaTe/IbHOCTH Ha Karoje OyAyT BOCCTaHAB/IMBAaTbLCA KaTHOHBI MeTaJl-
q0B : Cu*?; Zn*?; Ag*; Cr*® U3 ux cvecu B BOJHOM pacTBope ?

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

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

+Ag+; CU+2; Cr+3; Zn+2

Cr3; Cu*?; Zn*?; Ag®

Kakoii 00beM xsiopa (1) BBIACJIUTCA NMPH 3/IeKTPO/IM3e pacilaBa X/IOpHUJAa a/llOMUHUA TIPH
nponyckanuu 96500 Kn snekrpuuecrBa

(n.y.)?

11,2

+5,6

22,4

56

Kakoe kosmmuectBo 3ektpuuectBa ( Ki) Heo0xoaumMo mponmycTUTh Yepe3 paciiiaB THAPOK-
CHJa HaTpus, yTo0bl Ha aHOJAe BBIJEIHIOCH 5,6 g1 Kucaopoja (H.y.)?

1000

96,500

+96500

965

Kakasa macca (r) a/lloMHMHHSI BbIAGJIUTCS TNPH 3/1€KTPO/IH3e

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

27



3
+9
18

IIpu 3/1eKTpo/in3e BOJHBIX PAaCTBOPOB KaKHX CoJiel Ha rpaguTOBOM aHO/Je BbI/Ie/IsIeTCA
KUC/I0POA?

+NalNOQOs ; CuSO4 ; CaCOsg;

CuCly; CuS; NiBry;

CuCl; ; CuS; NaNOs;

CuS; NiBr; ; CaCOs3.

MeTtanibl Kakoro psijla MOTyT ObITh MOJIy4eHbI 3/IEKTPO/IM30M PaCIUVIaBOB MX COJIed H
He MOrYT OBITH MOJIyYeHbI 3JIEKTPO/JIM30M PacTBOPOB 3THX COJIeH?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpu 3nekTposiu3e BoAbl B TeueHHwe 1 yaca ObULIO mosiydyeHo 56 1 Bojgopoaa ( H.y.). Ompe-
JenuTe cuiay Toka (A), mpoiiejiero uepes 3/JieKTpoJiu3ep .

1,34

+134

26,8

268

IIpy B3aMMOAEMCTBHH KaKHMX KHC/IOT C IIMHKOM BbIJIe/IIETCA BOAOPOJ :
HNOs (k)

HNO3(p)

+HCI

+Ha SO4(p)

Kakue MeTa//ibl MPH B3aMMOJENCTBHH C COJIAHOM W pa30aB/IeHHOH CepPHOH KHC/I0TOM
He BBITeCHSKT H3 HHUX BOJIOPOJA:

+Cu

+Ag

Mg

Ba

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

C KakuM Hu3 BelecTB OyJeT pearupoBaTb Me[b?
NaOH

+AgCl

H.O

HCl

C KakuMHu H3 BellecTB 0OyJeT B3auMoO/efiCTBOBATh a/TOMUHMIA:
+Na OH



KNO>
+HCI
+H2 SO4(p)

C Kak¥MMH M3 BeIeCTB HHKe/Jb Oy/AeT pearMpoBarb NPH 00bIYHBIX YC/IOBHAX :
H,O

O))

+Ha SO4(p)

+CuSO4

Kakoy u3 MeTas/10B NacCMBUPYeTCsl MPHU KOHTAKTe C BO3AYyXOM?
Cu

K

Au

+Al

Kakoi u3 merannoB naccuBupyercsa npu KoHtakre ¢ H» SO4( k) Ha xonoje ?
Cu

Au

K

+Al

Ha3oBure MNPOAYKT BOCCTAHOBJ/IEHUA CepHOﬁ KOHHEHTPHPOBaHHOﬁ KHCI0TbI TIPpH B3aH-
MOHEﬁCTBHH e¢ C JdKTHBHBIMH MeTA/I/IaMHA

+H,S

SO

S

H>O

Ha3zoBuTe NPOAYKT BOCCTAHOBJ/IEHHSI CEPHOW KOHIIEHTPMPOBAHHOW KHMC/IOTHI TNpPH B3aM-
MO/JEMCTBHH €€ C Ma/I0AKTHBHBIMHM MeTa/lIaMH

H>S

SO

S

+S0»

Kakoii 13 MeTa/ui0B MOJXeT BBINO/IHATH PO/ib AHOAHOT0 TOKPBITHS AJIsl XKeje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppO3uM — XHMHUYeCKasi WM 3/IeKTPOXMMHYeCKas — peajM3yercsi NpH KOH-
TakKTe :

1) yuHKa ¢ pa30aB/eHHOIN CepPHOI KHUC/IO0TOH ; 2) a/IlOMUHHUA ¢ pa30aB/IeHHON a30THOM KHC-
JIOTO# ?

1 — xuMHnueckas ; 2 — XuMuueckas ;

+1 — s/1eKTpoXUMUYeCcKasi; 2 — 3JIeKTPOXUMUYeCKasi;

1 — xuMuueckas ; 2 — 3/1eKTPOXUMHUYeCKast;

1 — sneKTpoxUMHUUecKas; 2 — XuMuueckas .

Ykaxure psij MeTa/UIOB, KOTOPble MOIYT BBINO/JHATL POJib



NPOTEeKTOPOB MO0 OTHOIIEHHWI0 K CBHUHLIOBOMY H3/e/IMI0, KOTOpoe
JKCI/IyaTHPYeTCs B 3/IEKTPOJIUTE, COAepiKalieM KHCJI0POJ, :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt
Al; Ti; Ag

Kakasa u3 cxeM KOpPpPO3HMOHHOI0 rajbBaHMUYeCcKOro 3jjieMeHTa 3amucaHa npaBuibHO? Ka-
KO W3 MeTa/UI0oB OyAeT pa3pylIaThCsA B pe3y/ibTaTe KOPPO3HUH :

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

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

1, paspymaetcs Ti

1, paspymaercsa Mg

2, paspyuwaetcs Ti

+2, paspyuaercs Mg

Kakass U3 cxeM KOpPpPO3HOHHOT0 ra/lbBAaHUUYECKOr0 J/IEeMEHTA 3amnucaHa npaBuwibHO? Ka-
KO M3 MeTa/UIOB He OyAeT pa3pyllaThCsA B pe3y/ibTare KOPPO3WH :

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

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

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Meap mokpbiTa 0/10BOM. BpifepuTe cxeMy KOPPO3HMOHHOIO railbBAaHHUECKOro 3/IEMEHTa,
BO3HHKAIOLIEro MpPH HAapPYyIIeHUH IeJIOCTHOCTH MOKPHITHA B YCIOBHAX BJIAXKHON arMocdepsbl

+(=)Sn | H20; O2 | Cu(+);
(-)Cu [H" | Sn(+);

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

(—)Cu | H>O; O; | Sn(+).



Tabmuna 3 — Kpurepuu ouleHKH chOpMUPOBAHHOCTH KOMITETEHLIUN

Kop v HaumeHOBaHMe
WH/IMKAaTOpa JOCTHKeHHs
KOMIIeTeHLIUM (YacTu
KOMIIeTEeHLUM)

KpuTepuu orieHrBaHUs COOPMUPOBAHHOCTH KOMIETEeHIIMHY (UaCTH KOMIIEeTeHI[HH)

Ha 6a30BOM ypoBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OL|eHKE «Y/IOBJIETBOPUTETBHO»
50-64% oT MakCUMaJILHOTO Oasia

COOTBETCTBYET OIL[eHKE «XOPOIII0»
65-85% 0T MakCUMaJILHOTO basia

COOTBETCTBYeT OL|€HKe «OT/INU-
HO»

86-100% oT MakCUMAaJILHOI0 Oas-
Ja

3HaTh:

HN/I-1 3HaeT OCHOBHEBIE
eCTeCcTBeHHbIe, OM0/IorH-
yecKue U rpodeccro-
HaJIbHbIE TIOHATHUS U Me-
TO/IbI TP PeIleHrH 00-
iernpodeccuoHanbHbIX
3aJau, COBpeMeHHbIe
TEXHOJIOTHH C UCIT0JIb30-
BaHHeM ITpUOOpHO-
WHCTPYMEHTAJIbHOM 6a3bl

CTyzieHT YCBOW/I OCHOBHOE COZiepKaHue MOAYJIst
HEOPraHWuYeCcKON XMMHH, HO UMeeT TIPo0eJib B
YCBOEHHM MaTtepuasa, He MpersTCTBYIOL1e
JAbHEHIIIEMY 00yUeHHIO:

-B JIOTUUECKOM PaCCY>KIEeHUU HeT CyIleCTBeHHbBIX
o1MbOoK, HO ZIoTyIIleHa CyljeCTBeHHast OIOKa B
MaTeMaTHUeCKUX pacueTax Ipy peleHnH

3a71ay;

-nabopaTopHasi paboTa BbITIOJTHEHA MPABUILHO He
MeHee ueM HarloJIOBUHY WX [JOTyIjeHa
CyIL[eCTBeHHasi OLIMOKa B X0/ie SKCIIePUMEHTa, B
00bsicHeHUH, B 0(hOpM/IeHUH paboThI, B

COOJTIO/IeHNH TTPABU/ TEXHUKH 6€30MacHOCTH TIpH
paboTe c BeljecTBaMu U 000PYIOBaHUEM,

KOTOpast UCTIPABJISIeTCS TI0 TPeOOBAHUIO YUMTeJIS;

- MaTepuaJ U3jaraeT HeCUCTEMaTH3MPOBAHHO,
(dparmMeHTapHO, He BCer/ia Moc/ie/j0BaTe/IbHO;
-TIOKa3bIBaeT HEJOCTaTOUHYH C(HOPMHPOBAHHOCTD
JleJTbHbIX 3HaHWH M YMEHUH; BBIBOABI U 0000IIeHUs
MeHTHpYyeT ¢/1abo, 10MyCKaeT B HUX OIIMOKH.

- JOMYCTU OWMOKM M HETOUYHOCTH B WCIIO/Ib30B
HayYHOW TEePMHHOJIOTUH, OTpeje/ieHUs TOHATHH A
JOCTaTOYHO UETKHE;

- He UCTI0/Ih30Ba/I B KAUeCTBe [J0Ka3aTeIbCTBa
BBIBO/IbI ¥ 0000111eHUsT U3 Hab/F0/IeHnH, (PaKTOoB,
OTIBITOB W/IM JIOTYCTH/T OLLIMOKU TIPU UX U3/I0KEHUH;

CTyzieHT TIOKa3bIBaeT 3HAHUS BCETrO
M3y4eHHOT0 TPOrpaMMHOTO MaTrepHara.
[aét moyiHbIA U TpaBWIbHBIA OTBeT Ha
OCHOBe W3yUYeHHBIX TEeOpHU; He3Hauu-
TeJ/IbHbIe OIMOKYA U HeZOUETHI TIPU BOC-
TpOU3Be/IeHNH M3y4YeHHOTO MaTepHara,
oripefiesieHUs] TIOHATHI Jlall HeIoJHbIe,
HeDOoJbIIe HETOYHOCTH TIPH MCII0JTB30-
BaHWW HayYHBIX TEDMUHOB W/ B BBIBO-
Jax ¥ o000IeHnsxX 13 HaOMoAeHud u
OTBITOB; MaTepuas W3/araeT B OIpefe-
JIEHHOM JIOTUYeCKOW TIoC/ie/[0BaTe/TbHO-
CTH, TIPY 3TOM JIONyCKaeT OZIHy Herpy-
Oyro ommbOKy WM He Oosiee IByX HeJO-
YeTOB M MOXKET UX MCIPaBUTh CaMOCTO-
ATeJbHO TIPU TpeOOBaHUM WM TIPU He-
Oo/BILION TIOMOILIM TIperiofiaBaresisi; B
OCHOBHOM YCBOWJI Y4eOHbIN Marepuar;
TOATBEPXKJAeT OTBET KOHKPETHBIMHU
TpUMepaMH; TIpaBU/IBHO OTBeYaeT Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI TIPerio/iaBa-
TeJIs.

B noruueckom pacCyx[eHuM U pellie-
HUM HeT CYIIeCTBeHHBbIX OMIMOOK, HO 3a-
Jlaua pelleHa HepalMoHalIbHBIM CIT0COA
0oM WM JloTyIIieHo He Oosee IBYX He-

CYIL[eCTBEHHBIX OLIHOOK.

CTyzieHT TIOKa3biBaeT TIJIyOOKoe W
M0JIHOe 3HaHWe U TOHWMaHWe BCEeTo
00BbEMa TMPOTPAMMHOTO MaTepHaa;
M0JIHOe TIOHMMaHWe CyLIHOCTH pac-
CMaTpuBaeMbIX TTOHITUM, SBJIeHUN U
3aKOHOMepHOCTel, Teopul, B3aMO-
CBs13eli; jaboparopHast paboTa BbI-
MOJIHeHA TIOMTHOCTBI0 U TIPaBUJIBHO,
C/le/laHbl TIPaBUJIbHBIE HaOJTIOZeHUsT
Y BBIBOJIBI;

IKCTIepUMEeHT OCYIIeCTB/IeH IO Tijia-
HY C yUeTOM TeXHUKH 0e30TacHOCTH
Y TIpaBUa paboThl C BeIleCTBAMHU M
obopyzioBaHueMm;




Ymern:

NJI-2 YmeeT UcCnosib30-
BaTb OCHOBHbBIE eCTe-
CTBEeHHLIe, OuroIoruye-
CKue U nIpodeccroHasb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1a4

OTBeuaeT HeMmoJIHO Ha BOIIPOCHI Npero/aBaresist
(ymyckast 1 OCHOBHOE), U1 BOCIIPOM3BOJUT
cofiep)kaHue TeKcTa yueOHMKa, HO HeZJl0OCTaTOYHO
TIOHMMaeT OTZe/bHbIe TOJIOKEeHUs], UMeroL[1e

Ba)KHOE 3HauyeHMe B 3TOM TeKCTe.

O6Hapy>KrBaeT HeZloCTaTOUHOE NTOHUMaHHe
OT/ieJTbHBIX TIOJIO’KEeHUM TIPY BOCTIPOU3BeJeHUN
TeKcTa yueOHMKa (3aruceii, mepBOMCTOYHUKOB) UTH
OTBeyaeT HeIOJIHO Ha BOIPOCHI IperoiaBaTe/isi, JOmy
O/IHy-7iBe TpyOble OIMOKY BHICTAB/ISETCS CTYAEHTY,
pBIil He COBCeM TBepJO BJiafieeT MaTepuasioM, Tpy OT]
JI0TlyCKaeT MajoCyllleCTBeHHble MOrPelIHOCTH, UCKaK
JIOTUYeCKO# 10c/1e/j0BaTe/IbHOCTH,

HETOYHYIO apryMeHTaL[|i0 TeOPeTHYeCKHX
TI0JIOYKeHWH, NCTILITHIBAET 3aTPYAHEHUs [IPU

pelLleHrH [JOCTaTOUHO CJIOXKHBIX 3a/iau.

VcnbiThiBaeT 3aTpyJHeHUs] B IPUMEHEHUY 3HaHU, }
XOAUMBIX [I/is PeIleHusi 3aJad pa3iNuHbIX THIIOB,
00BSICHEHNY KOHKPETHBIX SIBJIEHUI Ha OCHOBE TeOpHit
3aKOHOB, UM B NIOJTBEP’KJ,eHUM KOHKPeTHBIX ITpHUMep,
MIPAaKTUYeCKOTO TIPUMeHeHHs] TeOpUid

CTyzileHT yMeeT CaMOCTOSITeJTbHO Bbifie-
JIATh T7IaBHbIE TI0JI0XKEHUS B M3yYeHHOM
Mmarepuasje; Ha OCHOBaHWM (aKTOB U
npuMepoB 000011jaTh, /ies1aTh BBIBOJBI,
yCTaHaB/IMBATh BHYTPHIIPeMeTHbIe
cBsi3U. [IpyMeHATh M0/IyyeHHble 3HaHUS
Ha TIPaKTHUKe B BHJIOM3MEHEHHOW CUTYya-
UM, COOMIOJATh OCHOBHBIE TIPaBUJIA
KyJIbTYpbl YCTHOW Peur M COTIPOBOXK[A-
[ole  MUCbMEeHHOM,  HCII0J/Ib30BaTh
HayuHble TEePMHHBI; jabopaTopHasi pa-
60Ta BbITMOJIHEHA IIPABUJIBHO, C/le/IaHbl
TpaBWIbHbIe HAOMIOZIEHUs] U BBIBOJBI,
HO TIPY 3TOM 3KCIIEPUMEHT MPOBe/IeH He
TIOJTHOCTBI0 WM JIOTYLIEeHbl Hecyle-
CTBeHHbIe OLIMOKU B paboTe C Belle-
CTBaMH ¥ 060py/J0BaHUEM.

CTyZileHT yMeeT COCTaBUTh MOJHBINA U
TpaBU/IbHBIA OTBET HAa OCHOBE W3Yy-
YeHHOrO0  MaTepuarna;  BBIJe/STh
TJIaBHbIE  TIOJIOKEHUSI, CaMOCTOSI-
TebHO TIOJTBEP)KAATh OTBET KOH-
KPeTHbIMA TIpUMepaMH, (hakTamu;
CaMOCTOSITeJTbHO W apryMeHTHpPOBa-
HO ZlesiaThb aHaau3, 0000IeHus, BbI-
BO/IbI. YCTaHABIMBATh MEXIIPeMET-
Hble (Ha OCHOBe paHee NpuobpeTeH-
HBbIX 3HAaHWW) U BHYTPUIPeMETHEIE
CBSI3U, TBOPYECKU TIPUMEHSATh TIONY-
YeHHbIe 3HAHUSI B HE3HAKOMOW CHTY-
aruu.  IlocsegoBarenbHO,  YETKO,
CBSI3HO, 000CHOBAHHO U 6e301Inb0u-
HO w37arath YyueOHBIA MaTepHar;
JlaBaTb OTBET B JIOTMUECKOH TOCIe-
JIOBaTe/ILHOCTA C HCIIO/Ib30BaHUEM
TPUHSATONW TEPMUHOJIOTHM; [le/laTh
COOCTBEHHBIE BBLIBOJIBI; (POPMYJTHUPO-
BaTh TOUHOE OITIpe/ie/ieHre W WCTOJI-
KOBaHHE€ OCHOBHBIX ITOHSATHM, 3aKO-
HOB, TEODHH; TIpH OTBETEe He TMOBTO-
PATb [JOC/OBHO TEKCT yueOHUKa; U3-
jlaratb ~MaTepuaj  JIUTepaTyPHLIM
S3bIKOM; TIPABUJILHO M 0OCTOSITETbHO
OTBeYaTh Ha [OTIOJHUTE/LHBIE BO-
npockl yuurens. CaMoCTOATeNbHO U
palMOHALHO HCIOJIh30BaTh Harjsi-
HbIe TTOCO0OUs, CTIpaBOYHbIE MaTepHa-
JIBI, YUeOHUK, JOTIONHUTEBHYIO JTU-
Teparypy, MepPBOMCTOUYHUKH; TIpUMe-
HSITh CUCTEMY YCJIOBHBIX 0003Haue-
HUM TIpM BeJleHUM 3allkceii, Corpo-




BOJK/IAIOII[UX OTBET; MCII0/Ib30BaHUe
[UIi  [[OKa3aTe/lbCTBA BBIBOJOB W3
Ha0/II0/IeHUI U OMBITOB;

Bnagets:

WJ/]-3 BnageeT HaBbIKaMU
000CHOBaHUS 1 pean3a-
1[MU B ipodheccruoHab-
HOH JleATeIbHOCTH CO-
BPEMEHHbBIX TeXHOJIOTHUH
C UCI0JTb30BaHUEM TIPH-
6opHoO-
WHCTpYMeHTaIbHOU 6a3bl

CTyZeHT BlajieeT HeOOXOUMBIMU HaBbIKaMU pabo-
TBI C TIPUOOPaMH, YepTeXXaMH, CXeMaMH U rpaduka-
MH, COMYTCTBYIOI[UMH OTBETY; 3allCH, COTIPOBOXK-
JIAfoIIMe OTBeT, COOTBETCTBYIOT TpeOOBAHMSIM.

CryzieHT He

00TaeT Me/JIEHHO).

BJI(:]JIEGT HaBbIKaMM pelleHusd XUMHUue-

CKHUX 3a/lay I10 33JaHHOMY a/ITOPUTMY

obmaziaeT /1OCTaTOUHBIM
HaBBIKOM DPabOTBI CO CIIPAaBOYHOMW JIATeE-
paTypoi, y4yeOHHMKOM, TIePBOMCTOYHHKAA
MU (TIpaBWILHO OPUEHTHPYETCs, HO pa-

CryaeHT BrajieeT Ky/AbTYPOH MBIIII-
JIEHHsI; CIOCOOHOCTBIO K 000011e-
HUIO,  aHa/M3y,  KPUTAYECKOMY
OCMBIC/IEHHIO, CHUCTEeMaTH3al[|H, I10-
CTaHOBKeE lie/ied 1 BbIOOpY MyTel uX
JOCTYKEHHUS, B JIOTUUECKOM PACCYK-
JIeHUHA W PellleHWH HeT OLIMOOK, 3a-
Jlaua pellieHa parjoOHabHBIM CTOCO-
O0M; TpOsIBIIeHbI HABBIKM OpraHM3a-
LIMOHHO-TPYZIOBBIX yMeHUM (Tof-
JIeP)KUBAIOTCS  YUCTOTAa pabouero
MeCTa | TMOps/IOK Ha CTOJe, SKOHOM-
HO WCII0J/Ib3YIOTCS] PeaKTHBBI).




Mopayas 2 : «Oprasnnueckasi XUMHI»
Pa3pen 6 «TeopeTnuecKkue 0CHOBbI OpraHMYeCKON XMMHH. YTJIeBOAOPOABLI (A/IKaHbl, aji-
KeHbl, a/IKa/{HeHbl, a/IKUHbI, apeHbI)»

Bonpocs! aisa codbecegoBanus mo pasjeny 6 «TeopeTuueckue 0CHOBBI OPraHUYeCKOH XH-
MHUH. YT/1eBOAOPO/ibl (AJIKaHbl, a/IKeHbI, a/IKa/JUeHbl, a/IKUHbI, apeHbI)»

1. Teopyst XMMHUECKOIO CTPOEHUS OpraHnyeckux coefuHenut A.M. bytneposa.

2. CTpoeHure aToMa yriaepoja.

3.HomMeHKnaTypa OpraHu4eCcKux COeJUHEeHHH.

4. VI3omepusi opraHu4eCcKrx CoeJMHeHUM.

5. Knaccugukariysi opraHi4eCKUx CoeIMHeHU 10 yr1epoAHOMY CKesleTy Y M0 (QyHKLIUSM.

6. XuMuyeckast CBsi3b B OpraHU4eCKUX COeJUHEeHUsIX.

7. Knaccugukariysi opraHn4eCKUx peaxijvii.

8. OnpefienieHKe anKaHOB, a/IKeHOB, a/IKUHOB, apEHOB.

9. 'omosiornuecku psg.

10. HomeHkaTypa ¥ BU/Ibl U30MepUH, XapaKTepHBbIe /1S Ipefle/IbHbIX U Hellpe/le/IbHbIX yIjle-
BOZIOPO/IOB.

11. Crioco6sI rosTyyeHusl.

12. ®usnueckye CBOWCTBA.

13. Xumuyeckue cBoricTBa. KauecTBeHHbIe peaki[y Ha IBOMHYIO U TPOMHYIO CBSI3b.

14. [laTh Ha3BaHHe 10 CUCTEMaTUYeCKOW U palldOHaTbHOW HOMEHK/aType.

15. Haniucatb opmy/ibl 10 Ha3BaHUIO

16. Kakue yr/1eBo/Jopo/ibl PEarupyroT C METH/IOBBIM CITUPTOB: OyTeH-2 Ui OyTHH-2?

17. Kakue u3 yrieBofOpOZAOB PearupyroT C aMUIoM Hatpust: 0yTeH-1 umm 6yTuH-1?

18. Kakoii u3 yryieBoZiopo/ioB OyZieT pearipoBaTh C aMMHAuHBIM PACTBOPOM HUTpaTa cepebpa:
Oyren-1 nmu 6ytun-1?

19.HanucaTe peakuyy MoJjiyueHus TOMOJIOTOB alleTh/ieHa (3TU/IaLeTy/eH U JUMeTU/IaleTU/IeH )
13 alleTH/IeHa uepe3 cTaZuio 00pa3oBaHus aleTUIeHH/I0B.

20. Kakue cnvpThl 00pa3yroTCs TIPU JIerH/ipaTaliuy CIMpTa 2-MeTH/ITIPOTaHou U 3-
MeTUn0yTaHo/-2?

21. IIpoBectu okucieHue 2,4-J1MMeTU/IIIeHTeH-2.

22. TIpaBusia 3amelrieHust B 0eH30/IbHOM KOJIbLIE.

Tunossble ynpaxHeHus no paspeny 6 «Teopernueckue 0CHOBbI OPraHMUeCKON XMMUH.
YrneBogopoab! (AKaHbl, a/IKeHbI, a/IKafiHeHbI, A/IKHHbI, apeHbI)»

Hanummre cTpyKTypHbIe (pOpMyrbl C/IeyIOIIKX YI/IEBOAOPO/IOB U JlaliTe Ha3BaHMe 110 paLiOHa/IbHOU
HOMeHK/1arype: 2,3,3 — TPUMeTU/INIeHTaH

Hanuimmre cTpyKTypHbIe (pOpPMY/IbI M laliTe Ha3BaHKe 110 CUCTEMAaTUUeCKOM HOMEHK/IaType: MeTHU/I-
3TWIN30IPONUIMeTaH

3. Hanumure cTpyKTypHbIe (hOPMY/IbI C/IeYIOLIMX YI/IeBOAOPOJOB U [jaiiTe Ha3BaHUe M0 paloHallb-
HOM HOMeHK/1aType: 2,2,4 — TPUMeTHU/I-3-3TU/ITeKCaH

4. Hanumure CTpyKTypHbIe (DOPMYJIbI U laliTe Ha3BaHHe 10 CUCTeMaTUUeCKOH HOMEeHK/IaType: Me-
TU/AUA30IIPOITA/IMETaH

Hanuimmre cTpyKTypHbIe (pOpMyIbl C/IeyIOLIMX YIJIeBOAOPOJOB U [jaiiTe Ha3BaHUe I10 paL{OHaIbHOM
HOMeHK/Iarype: 2,3-IUMeTU/1-3-U30MPOIU/IreKcaH

Hanuimmre cTpykTypHbIe (pOpMY/ibl M /laliTe Ha3BaHKe 110 CUCTeMaTU4eCKOM HOMEHK/IaType: AUITHU/IU-
30IIpONU/IMeTaH



7. Hanuimre cTpyKTypHBbIe (hOpMYy/bl C/IeAYIOIIMX YIJIeBOLOPO/OB U /laiiTe Ha3BaHUe I10 paljOHaIbHON
HOMeHK/Iatype: 2,4-1AMeTu/1-3-U30IPOIU/IIIeHTaH
8. HanmuiuTe cTpyKTypHbIe OPMYJIBI U aliTe Ha3BaHUe 10 CUCTeMaTUyeCcKol HOMeHK/IaType: MeTU/HU-
30TPUITUIM300 yTH/IMETaH
9. HanwuuuTe CTpyKTypHbIe (POPMYJIBbI CIe[[yIOLMX YTeBOJOPO/IOB U JjaiiTe Ha3BaHKe 10 PaL{MOHATbHOM
HOMEHK/IaType: 2-MeTuI-4-3TU/I-3-NpONUIrenTaH
10. Hanummre cTpyKTypHble (OpMYy/Ibl U jaiiTe Ha3BaHUe M0 CUCTeMaTUUeCKOil HOMeHK/IaType: IUTpeT-
OyTuIMeTaH
11. Hanummre cTpyKTypHbIe OpMY/Ibl C/IeIVIOIIMX YIIeBOJOPO/OB U /laiiTe Ha3BaHUe I0 paliiOHaIbHON
HOMEHK/IaType: 3-MeTU/I-3-3TUIreKcaH
12. Hanummre CTpYKTypHble GOpMYJIbI U [jaiiTe Ha3BaHKe 10 CUCTeMaTUueCKOW HOMEHK/IaType: MeTH/I-
JUBTOPOYTHUIMETaH
13. Hanummre cTpyKTypHbIe (OpMY/Ibl C/IeIVIOIIMX YI/IeBOJOPO/OB U /laiiTe Ha3BaHUe I10 paliiOHaIbHOMN
HOMeHK/IaType: 2,5-JUMeTHU/I0KTaH
14. Hanummre CTpyKTypHbIe ¢GOpMYy/Ibl U [jaiiTe Ha3BaHUe M0 CUCTeMaTUUeCKOl HOMeHK/IaType: TPUMeTH-
JISTUJIMeTaH
15. Hanummre cTpyKTypHble OpMYy/Ibl C/IeIVIOIIMX YTJIeBOJOPO/OB U JlaiiTe Ha3BaHUe T10 paliMOHaTbHOMN
HOMeHK/IaType:2-XJIOp-2- MeTU/I- 3- 3STU/I-OKTaH
16. Hanummre cTpyKTypHble GOpMYJIbI U JjaiiTe Ha3BaHHe 10 CUCTeMaTUUeCKoil HOMeHK/IaType: MeTU/IU-
30MpONUABTOPOYTHUIMETaH
17 . HanuimTte cTpyKTypHbIe (hOpMYyJibl C/IeAYIOLIUX YIJIeBOJOPO/OB U /laiiTe Ha3BaHUe I10 paljioHa/lb-
HOU HOMeHK/artype: 2,4,4,-TpUMeTH/IeHTaH
18.HanmimTe cTpyKTypHbIe (hOpMYyJibl U [jaiiTe Ha3BaHUe I10 CUCTeMaTHue CKOW HOMeHK/aType:
AUITUIN30IIPONIU/IMeTaH
19. HanuiurTe CTpyKTypHbIe (JOPMYJIbI CIe[[yIOLUX YTeBOJOPO/IOB U JjaiiTe Ha3BaHKe 110 PaL{MOHATbHOU
HOMeHKJIaType: 2,3-4UMeTU/1-4-3TU/I-TIeHTaH
20. HanmiuuTe CTpyKTYpHbIe hOpMYJIbl U laliTe Ha3BaHUe 110 CUCTEMAaTUUYeCKOl  HOMeHKJ/IaType:
IUTPeTOYTHUIIUMeTHIMEeTaH
21. HanuiumTe CTPYKTYpHbIE (pOPMYJIbI CIEYIOLIMX YIIeBOJOPO/OB U aliTe Ha3BaHKe 110 paljioHa/b-
HOM HOMeHKJ/IaType: 2,3,5 —TpUMeTU/IrenTaH
22. HanuimTe CTPYKTYpPHbIE (JOPMYJIBI U [JaliTe Ha3BaHUe 10 CUCTeMaTUYeCKOM  HOMeHK/IaType:
AUSTUIN30NPUTIAIMETaH
23. Hanummre cTpyKTypHbIe (OpMy/ibl CIeyIOIIMX yreBoJOPO/0B U laliTe Ha3BaHue M0 paLyo-
Ha/IbHOM HOMEeHK/aType: 2,2,3 - TPUMeTUI0yTaH
24. HanuiumTe CTPYKTYpHbIe (JOPMYJIbI U [lalTe Ha3BaHUe 10 CUCTeMaTU4YeCKOM  HOMeHK/IaType:
OUMeTU/ISTUIMeTaH
25.Hanuyre CTpyKTypHbIe (hOPMYJIbI C/IeAYIOLMX YIJIeBOAOPO/OB U [jaiiTe Ha3BaHUe 110 paliOHa/Ib-
HOM HOMeHKJ/IaType: 2,2,4,-TpUMeTU/1, 3-3TU/ITeKCaH
26. HanmimTe CTpyKTYypHbIe (JOPMYJIbI U [JalTe Ha3BaHUe 10 CUCTeMaTU4YeCKOM  HOMeHK/IaType:
TpUMeTU/IMeTaH
27. Hanuimmre cTpyKTypHbIe (pOpMy/ibl CIeyIOLIMX YI/IEBOAOPOJOB U [jaiiTe Ha3BaHUe I10 paLjyo-
HaJ/IbHOM HOMeHKJ/IaType: 2,2,3,3-TeTpaMeTU/INeHTaH
28. HanuiuTe CTPYKTYpHbIe (OPMYJIbI U [jaliTe Ha3BaHUe 110 CUCTeMaTU4YeCKOM  HOMEeHKJIaType:
IUTPeTOYTHUIIUMeTHIMEeTaH
29. HanmimTe CTPYKTYpHbIe (OpMYJIbI C/IEAYIOLIUX YII€BOJOPO/IOB U /laliTe Ha3BaHWe 10 paLjuo-
Ha/lbHOM HOMeHK/artype: 2,4-1MeTH/1, 3-U30IPOIU/ITreKCaHTaH
30. HanuimTe CTpyKTypHbIe (OPMYJIbI U [JaiTe Ha3BaHUe 110 CUCTeMaTU4YeCKOM  HOMEeHKJIaType:
MeTW/IUU30IIPOITUIMeTaH.
1. HazoBuTe no Mex/lyHapOJHOM HOMEHK/IaType
H3C-CH=CH-CH =CHz>
2. HaruiuTe cxemy B3aumogencTus 1,3-0yTagueHa c OfHOM MoJieKy/ioi 6poMma.



3. Hanummre ¢popmyny HeCUMMETPUUHOTO JUSTH/ISTUIEHA M HA30BUTE ero 10 MeXKyHapOJAHOU HO-
MeHKJ/IaType.
4. Harvmmre cxemy B3aMMOZeUCTBUS MPONUJIEHA C CePHOM KHMCI0TOU Y Ha30BUTE MPOAYKT PeakLiu.
31 . Ha3oBuTe 110 paliioOHaILHON HOMeHK/IaType
HC=C- Cle —CHs3
CH3
32. Harmmiimure cxemy mosiyuenus 1,3-6yTazrieHa U3 STHIOBOTO criipTa (1o Metony JleGezeBa).
33. Ha3zoBure 1o MexZyHapO4HOW HOMeHK/IaType
(H3C); —C=CH-CH =C - (CH3)2

34. Kakoe u3 aByx yka3zaHHbIx coeguHeHu H3C — CH = C H- CH3 u
H3C — CH2 — CH; — CH3 okucisieTcss paCTBOpOM IepMaHraHaTa Kanusi? Ha3oBure ero 1o Mex/yHa-
POJHOM HOMEHK/IaType U [pUBeJUTe CXeMy peakLiu.
35. Ha3oBuTe 110 paljMoHaIbHON HOMEHK/IaType

HC=C- ClH — CH2—-CH3

CH3

36. YkaxuTe MexaHU3M TpUcoeuHeHNs Opoma K 1,3-0yTazueny.
37. Ha3zoBure 1o MeXZyHapO4HOW HOMEHK/IaType

H3C-CH-CH=C-CHs

CHs

38. HanuiuTe cxeMy NprCOeIUHEHUsT XJIOPUCTOTO BOAOPO/a K rpornuieHy. OObsICHUTE Ha 3TOM TIpH-
Mepe TpaBui0 MapKOBHHKOBA C MO3ULIUU 37IeKTPOHHOW TEOPUH.

39. Ha3zoBuTe 1o MeXXAyHapOAHOW HOMEHK/IaType

H:C-C=C -CH3
CH3 CH>
CH3
40. Harnuivre cxemy NoTydyeHust TIPONUieHa U3 NPOMUI0OBOr0 CIUPTA. Y Ka)KUTe MeXaHW3M peakKlvu.

41. Ha3oBuTe Mo paljMoHa/bHOM HOMEHK/IaType
H3C-CH-CH =CH:

CHs
42. YKa)kuTe MeXaHH3M peakLvy MPUCoerHeHNs OpoMa K 3TuiieHy. Kak Ha3bIBalOTCS peakLiu Mpu-
COeJIJMHeHUs TaKoro Turia?
43. HanuiuvTe CTPYKTYPHYIO (POPMY/Ty CHMMETPUYHOTO JUU30IPONMUISTH/IEHA.
44. Hanviuure cxemy OKHC/IeHHs MTPONUIeHa paCTBOPOM MapraHLjOBOKMC/IOTO Kaausl B MATKUX yCJI0-
BUsIX (peakuysi Baruepa).
45. HazoBuTe 10 paljiOHa/IbHOW HOMEHK/aType
H>C = CH - CH = CH>

46. HarmmuTe cxeMy B3aMo/ieiicTBuUs 1-0yTeHa ¢ BOZIOM.
47. HanuiuuTe cxeMy NojMMepu3aLyiu 5TujeHa. KakoBo poMBILLIZIeHHOe 3HaueHre JJaHHOW peakLuun?
48. HanuimTe cxeMy B3aUMOZEHCTBUS TUBUHUIIA C OJ[HOU MOJIEKY/I0H OPOMUCTOTO BOZIOPO/Ia.
49. Ha3zoBuTe 10 paljOHaJIbHOW HOMEHK/IaType

H>C =C - CyHs

CoHs



50. HanmimuTe cxeMy moJsiyueHHst MeTH/IarieTeHa u3 1,1-aubpommpornaHa.
51. HarmimuTe cTpykTypHYyto dopmyny 3-MeTunOyTrHa-1.
52. YKaxuTe MexaH13M peakLiiU M0J/IyYeHus STUIeHa U3 COOTBEeTCTBYIOLLIer0 raJioreHOIpOr3BOAHOIO
B [IPUCYTCTBUU CIIMPTOBOr'O paCcTBOPA LL[eJI0OUH.
53. Ha3zoBure 1o MexZyHapo4HOW HOMeHK/IaType

CH3;-CH = (lj —CHs

i
CH3

54. YKa)KnTe KaueCTBeHHbIe PeaklMy Ha JBOMHYIO CBsA3b. HamuimTe cxeMbl peakijyu.

29. Ha3zoBuTe 110 MeXXAyHapOAHOW HOMeHK/IaType

H:C -CHz;-CH = |C—CH2—CH2—CH3

H3C -CH - CH3
55. Hanummre cxemy OKMC/IeHHsI CHMMETPUYHOTO JUMETU/IITU/IeHa XPOMOBOM CMeChl0 (SHEpPruyHoe
OKMC/IeHHe)
56. Ha3oBuTe coejuHeHMsI 0 CUCTEMAaTHYeCKOW U paliuOHaIbHONM HOMEHK/IaTypaM:
A) CHs-C =C-CH-CH3s
|
CHs
b) CHz — CH- C = C- CH- CH3
| |
CH3 CH3

57. Kakue yrineBo0po/ibl MOYKHO TOJIYUUTh MPHU JeHMCTBUU CITUPTOBOrO pacTBOpa 111eJI0UM Ha:
A) (CH3)2— CH — CHBr — CH» Br
b) 3-metun, 1,2-auxnopOyraH
58. Ha3oBurTe 10 palioHaIbHOM HOMEHK/1aType

HC=C - CH - CH2 - CH3

CH3
59. Hammimte CTpyKTYypHYHO hopMysiy mpem-0yTunaijeTiieHa ¥ HA30BUTE €T0 TI0 MeXKyHapOIHOM
HOMEHKJ/IaType.
60. Hanmimre cxeMy o6pa3oBaHus alleTHIEHH/IA Me/TH.
61. [IpoBenute peakuyto Kyueposa c:
A) mporiuH
B) 6yTuH-2
62. JlaiiTe Ha3BaHUS M0 CUCTEMAaTUYECKOM M PALMOHAIbHOM HOMEHK/IaType:
A)H3C—TH—CH2—C =CH
CyHs

b) H.C = CH - CH = CH
63. Vicxons u3 atjeTrsieHa MomyunTh OyTHH-2.
64. Kakuve yriieBof0po/ibl pearnpyoT C CUHUIBHOM KUCIOTOW?
A) 3-metunbyren-1 b) 3- MmemunbyTHH-1
65. HanuimTe cTpyKTYpHbIe (POPMYJIbl CIeYOLUX COeJMHEeHMI:

A) 3,3,4,4,-TeTpaMeTU/ITIeHTHH- 1

b) metTunaTUNaLleTHIEH

B) 3-metunbytun-1

I') CsHs
66. Kakue yriieBolopo/ibl 10/1y4aTCsi TIpU JeliCTBUM CITMPTOBOT'O PACTBOPA 1[e/I0ur Ha 3-X/10pOyTaH.
67. Kakue yrieBofiopo/ibl pearupyroT C aMU/IOM HaTpUs:



MIPONUH; AUMeTU/IalleTUIeH?
68. HanuiimTe 1 Ha30BUTe 10 CUCTEMaTHUeCKON HOMeHK/IaType 30Mephbl 3-MeTU/I0YTUH-1.
69. HanummTe peakijy CTyIeHYaTOro rMpUpoBaHus 2,5-aumMerunrekcuH-3. HazoBure obpasyromue
YT7IeBOAOPO/BI 110 CUCTeMaTHUeCKON HOMeHK/IaType.
70. Hanuimte XuMuyecKre peakiyiy IpU TTIOMOIIYA KOTOPBIX MOYKHO OT/IMUMTB TPOITHJIALIeTHUIEH OT
MeTUJI-3TH/I-alleTUIeHa.
71. TlomyurTe BCeMH U3BECTHBIMU CITOCOOOMHU:
a) 3TUNbeH30;
0) Tonyoun;
B) U30TIPOIUIOEH30JT;
') OPTO-KCUJIOT;
1) mapa-KCUIo:
72. O0BsICHUTE MeXaHU3M U TIPOBE/IUTE HUTPOBAaHHUE COeMHEHUI:
a) xnopbeH3oa;
0) mporu6eH3011a;
B) HUTPOOEH30/1a;
r) OeH3anbaerna:
73. B Kakoii nmocsieioBaTe/IbHOCTH CJie/[yeT MPOBECTH peaki[iH, YTOObI MOTyUrTh, UCXOAs U3 OeH30/1a:
a) M-HUTPOXJIOPOEH301T;
0) 0-HUTPOXJ/IOPOEH30JT;
B) M- HUTPOXJ/IOpOEeH30T;
r) n-cy/bho6pomMbeH30T;
) 0- cynbhobpomMbeH30/t:
74. B peakiuto @pugens-Kpadbrca BBegure:
a) 9TUI0EH30/T U XJIOPUCTBIN 3THJT;
6) Tosiyon ¥ GPOMUCTBIN U30TIPOTHI;
B) OEH30/1 U 3TU/IOBLIN CTIHUPT;
T') BTOPUYHBIA OPOMOYTHIT 1 U30TIPOTTHIOEH30T;
75. 3 GeH30/1a MoyurTh Tlapa-To/Tyo/CyIb(OKUCIOTY.
76. 13 6eH30/1a OMyInuTh OpTO-KCusion (1,2- mumeTunbeH301)
77. V13 GeH30/a MoyuyrTh KyMOJ (M30TIPOITI0eH30/1)
78. V13 GeH30/1a MOTyYnTh TIapa-MpONUIM300yTHIOeH3011.
79. VI3 GeH30/1a TOyUUTh MeTa-Au3THUI0EH30/.
80. 13 6en3osa moayuuTsb napa-propbeH30MHy0 KUCIIOTY.
81. 13 6eH30/1a MOMYYUTh MeTa-AUHUTPOTOTYO.
82. 113 6eH30/1a IOMYUUTb OPTO-UXI0POEH30MHYI0 KHUCIIOTY.
83. U3 6eH3os1a monyuuts 2,4,6,-TpuMeTU10poMbeH301.
84. 13 6eH30/1a MOMYUUTb MeTa-U3TUI0eHO/ICYIbGOKUCIOTY.

TpedoBaHusi K 0opM/IeHHIO OTUETA MO JIA00PaTOPHOI padoTe MO MOJYJTIO 2
«Oprannueckasi XMuMHsD»

OrtueTa odopm/isieTcst B 1abOpaTOPHOU TeTpajHu.
Copeprkanue oryera:
TIOPSIIKOBBIM HOMep /1labopaTOpHO# paboThl, ee Ha3BaHUE;
1je/1b pPaboThI;
3aflaHue;
KpaTKOe TeopeTHuecKoe BBeZieHHe K JJaHHOW pabore;
Ha3BaHUe OTbITOB;
ocopmsieHMe pe3ybTaToB OIBITOB B COOTBETCTBHH C IPebsIB/IsIEMbIMHI TPeOOBaHHUSIMHU.
3amuTa 1ab0paTopHOil paboThl OCYILLECTB/ISETCS Ha 3aHSATHM, C/AeJYHOIleM I0cC/e ee BbIIOJHEeHUSI.
[Tpu 3amuTe CTYZEHT A0/DKeH TPe/ICTaBUTh OTYeT 10 1abopaTopHoU paboTe, cOCTaB/IeHHBIH 10 TIpej-



JIO)KEHHOU BBIIIIe CXeMe, TIOSICHUTh BCe TIPUBeJIeHHbIE pacyeThl U BbIBOJbI, BHIMIOJHUTL CBOM BapUaHT
3a/laHus 110 TeMe JlabopaTopHOM paboThI (PEeIUTh 3alauy UM COCTAaBUTb YDaBHEHUS] XUMUUECKUX pe-
aKLuim).

TecToBbIe 3afilaHUA /I TEKYI[ero KOHTPOJIsl 3HaHUM o pa3jeny 6: «TeopeTnuecKue oc-
HOBBbI OPraHMYeCcKOoN XMMHUH. YT/IeBOAOPO/ibl (AJIKaHbl, a/IKeHbl, a/IKaJueHbl, a/IKUHbI, apeHbI)»

BanieHTHOCTB yrJjiepojia B MporaHe paBHa:
+4

W N oo

SiB/ieHUe CyIIeCTBOBAaHHMS HECKO/JbKHUX BellecTB OJMHAKOBOr0 COCTaBa, C OJHOW M ToOM
)Ke MOJIeKY/IIPHOM Maccoi, HO C Ppa3HbIM CTPOeHHEeM MOJIeKYJ — 3TO:

aM(hOoTepHOCTb

TrOMOJIOTUSI

+u3zomepus

aJIJIOTPOIINS

BemecrBa 0yTaH U U300yTaH SABJISIIOTCSA :
+u3omepaMu
QHTUIIOJAMU
QJJIOTPOIHBIMU BUA0U3MEHEeHHUAMU
romoJioraMu

Kakue U3 npuBeJeHHbIX HIDKe BellleCTB siB/isieTcs u3oMmepoM coeguHenusi CHz—( CHz)s —CH3?
+CH3 —CH(CH3)— C(CH3)2, —CH3
CH3 —C(CH3)2 —CH3
CH3 —-CH(CH3s)—- CH(CH3)— CH3
CH3 —C(CH3)s —CH3

YT1o0bl Ha3BaTh pa3BeTB/ICHHBIH YI/IEBOAOPOA, CHAYa/ia HY)XHO:
+BBIOpaTh CaMyH0 [JIMHHYIO LIETIOUKY aTOMOB YTJiepoja
yKa3aTb Ha3BaHUsl pa/IMKajioB
yKa3aTb MIPUHA/|JIE)KHOCTD K K/1acCy BeIecTB
yKa3aTb pacrioyio’keHue paJuKanoB

Bemecrea CH3; -CH3z n CH3 -CH,; —CH3; saBasioTca :
r“30MepaMu
+romMoJioraMmmu
aJ/lJIOTPOIHBIMU BUIOM3MEHEHUsIMU
pajvKaiamu

AToMBI yrjiepoja B ajKaHaX HAXOAATCHA B COCTOSIHHH:
S p- TUOpUAU3ALIN
pp- rubpuan3aun
+sp3- ruOpUAU3aLN
B HETUOPU/JHOM COCTOSIHUM



IIpuMep peakuyy 3amMellieHUA :
+C2 He + Clp - ...
C2Hs4+[O]+ HO ...
C2Hs + HCl ...

CZ H4 + HZO - ...

Bup u30MepuH, XapaKTepHbIH /A OyTeHa -2 M HeCBOWCTBEHHBIU OyTeHy -1:
W30MepHs YIJIepOJHOrO CKesleTa
OnTHUYecKas
treomeTpruyueckKas
TOJIO)KEHUsI JBOMHOU CBSI3U

IlenTen-1 u rekceH-1 aBasgOTCA
OJJHUM U TeM e BeleCTBOM
CTPYKTYPHBIMH M30MepaMu
reoMeTpuuYeCKMMU U30MepamMu

+ roMoJioramu

B mosteKyie 2,2-auMeTHA0yTaHa THII THOPHM3AMH aTOMHBIX OpOUTasel aTOMOB yriepoja
+TOJILKO Sp>
TO/ILKO Sp?
sp® u sp?
sp3, sp? u sp

dyHknuoHaabHy rpynny -HC=0 copepxaT MoJIeKyJIbl
CJI0)KHBIX 3(DUpOB
CIIMPTOB
+anpaeruioB
KapOOHOBBIX KMCJIOT

Hawuoosee paCHPOCTpaHEHHLIﬁ BH/L XHMHUYECKOH CBSI3H MEXJy dTOMdMHU yIJ/iepojid B OpraHuye-
CKHX BeljecTrBax

HMOHHas

KOBaJ/IEHTHAs1 HEIoJIApHas

+KOBaJ/IeHTHasl I10J/1sIpHas

MeTa/linyeckKas

Teopusi XUMHYECKOr0 CTPOEHHUsI OPraHUYeCKHUX COeANHeHUH Mpe//I0)KeHa:
M.B. JIoOMOHOCOBEIM;
O.N. MenpieneeBbIM;
+ A.M. BytiepoBbim;
N.41. bepuenuycom.

BanenTHOCTB aToMa yriiepoja B 3tuiieHe CH;=CH; paBHa
JIBYM
TpeM
+yeTblpeM
IIATH

I'omoornueckum PAAOM HaA3bIBAE€TCH:
COBOKYITHOCTB Be€ILeCTB, COAep>KallluX OAMHAKOBOE YHCJ/IO aTOMOB yrjiepozd,
pAA BeleCTB, UMEIOIINX O,qHHaKOBbIﬁ COCTaB, HO pA3/IMYHOE XUMHUUYECKOe CTPOEHNE,;



+psip BemjecTB. CXOHBIX TT0 XMMUUYECKOMY CTPOEHHUIO U CBOWCTBAM, COCTAB KOTOPBIX OT/INYAETCS Ha
OJIHY WK HecKosbko rpyrin CHa-;
COBOKYITHOCTb BeIIIeCTB, COCTaB KOTOPBIX OTJIMUAETCS Ha OZIHY UM HecKosibKo Tpyrm CHo-;

YKaxure npownecc, Ipy KOTOPOM M3 HeOpraHu4eCcKHX BelleCcTB I10/1y4alTCs OpraHiyeckue:
I'opeHue gpeBecrHbI
[IuieBapexue
Lpixanue
+doTocuHTe3

B Ha3BaHUM KaKoro BeliecTBa ecTb cypukc -uH
+HC=CH
CH>=CH-CH=CH>
CH3-C=N
CH3-CH=CH-CH3

Kako# Bu/| n3omMepuM Ha3bIBaeTcsi NPOCTPAaHCTBEHHOM?
YriepogHoro ckenera
[Tono>xeHust KpaTHOU CBS3U
MexxkiaccoBas
+1JMC- ¥ TPaHC- U30Mepusl

B MoJIeKy/1ax KaKHX BeIleCTB 00/A3aTe/IbHO MPUCYTCTBYET LUKJ/I?
+apeHbl
aJIKeHbI
AJTKUHBI
KapOOHOBbIE KUC/IOThI

CKO0JIBKO YIJIEBOJJOPO/AOB H300pakeHo hopmysiamMu?

H2
H,C———C
H,C C C——CH,
H, H, CH, CH,
H,C—CH,
CH,
H,C C CH C—CH
3 H2 2 HZ 3
+0uH
JiBa
TpU
yeThbIpe.

Oﬁlllaﬂ q)opMyna d/IKAHOB:
Cn H2n
Cn Hon
+ Cn H2n+2
Cn Hn



Oﬁmaﬂ (l)opMyna d/IKEHOB:
+ Cn HZn
Cn Hon
Cn H2n+2
Cn Hn

Oﬁlllaﬂ (l)OpMYJIa dJ/IKUHOB:
Cn Hon
+Cn H2n-2
Cn Hon+2
Cn Hn

MoJieKy/IbI aIKEHOB CO/IepiKarT :
JIBe IBOMHLIE CBSI3U
TOJILKO OJJUHApHbIe CBS3U
JIBe TPOUMHbBIE CBSI3U
+0/IHy IBOMHYIO CBSI3b

B sTeHe aTtombl yriiepoja HaxXOAATCA B [‘I/IGPI/I}J[HOM COCTOSIHUH:
Sp
Szpz
+sp2
sp®

CBsi3u MeXAy aToOMaMHu yrjiepoja B 3TeHe:
+oaHa O- CBA3b U OJIHA Ti- CBA3b
[iBe 0 - CBSI3U
[iBe TT - CBSI3U
TPU Tt - CBSI3U
Peakiua CH: = CH - CH3 + HCI -~ CH3 - CH(CI) — CH3
NpoTeKaeT COIrJIaCHO MpaBHILY:
byrtneposa
+MapKOBHUKOBa
MengeneeBa
3uHMHA

BemecTBo, popmysia koroporo Ce Hg, 0OTHOCHTCA K KJ1accy :
aJIKaHOB
aJIKUHOB
aJIKeHOB
+apeHoB

OcHOBHbIE HaNpaBJ/IeHUs MPOMBIIIUIEHHOW IepepadoTKH MPUPO/{HOTO ra3a:
+TOIJIMBO, UCTOYHUK SHEPTUU
rosiyueHue naparvHOB
T0JIyYeHHe N0/ IMMepPOB
TOoTyYeHue pacTBOpUTenemn



Kakoit xuMuuecKuid MeTo/] HCIOJIL3YIOT /I/Isl IePBUYHOM nepepaboTku HedTH
CKUTaHUe
pasJioykeHue
+{dpakiroHHas eperoHKa
KpPEeKUHT

M cTouHNKOM, KAaKHX yI/1€BO/J0OPO/0B fIB/IsAeTCA KaMeHHOYro/IbHas cMoJ1a?
rpefe/ibHbIX
+apomMaTuyeckux
Herpe/elbHbIX
LyKaonapahrHOB

ITouemy nepepa0oTKa yr/isi HOCUT Ha3BaHHe CyXO# MeperoHKH
+TIpoBOAUTCA Oe3 [oCTyIa Bo3ayxa
6e3 JocTyra BoJpbl

OCYILIAIOT MPOJYKThI
MeperoHsitoT CyXUM MapoM

I'/1aBHBIM KOMIIOHEHTOM IIPUPOHOIrO ra3a siB/isieTCs
9TaH
OyTaH
6eH30
+MeTaH

IIpu TepMHYECKOM KPeKHHIe U3 MOJIEKY/I a/IKaH 00pa3ylTCsl MOJIeKY/IbI
a/IKaHOB
asKaHa U ajJKvHa
+ajlKaHa Y ajKeHa
aJIKeHOoB
Yucno rpynn CHz-, 0T/IMYaOIMX 10 COCTABY 3TAaH M NMPOMAH PaBHO:
+ogHOMY
ABYM,
TpéM,
UeThIpEM.

Ha3Banue yryieBojopoja c hopmyJioii:
4-MeTU/ITIeHTaH,
2-MeTHU/ITIPOIIaH,
3-MeTuU/IIeHTaH,
+2-MeTU/ITIeHTaH

Ilponecc, ypaBHeHHe KOTOPOT'0 Mpe/CTaB/IeHO HIDKe, Ha3bIBAeTCA:
JleTUIpupoOBaHKeM,
PUPOPMUHTOM,
KPEKUHTOM,
+THUJpYPOBaHUEM.



— kat., t,
HC—C—CCHs + h2 L HC CH

IO
Io0

KakoBo MuHNMa/ibHOE YHC/I0 aTOMOB yIjiepojia B apeHax?
4
5
+6
7

3amectutenu I poa opUeHTHPYT peakUuM 3/IeKTPO(YH/IHLHOT0 3aMellieHUsA B I0JI0-
JKeHue [UK/a:

2,6

3,5

2,5

+2,4,6

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

0CTaeTCs MPeKHUM

+yJBanBaeTCs

yBe/IMYMBaeTCsa Ha OJUH

YMEHBLIAeTCa BBOe

OCHOBHBIM MPOAYKTOM Jleru/ipaTaiiii CIMPTa, uMeroiero ¢gopmyay
CH3
I

CH3-CH- C-CH>-CH3 siBisieTcs:

|

CH; OH

+2,3-IUMeTU/ITIeHTeH-2

2-3TUn-3-MeTHUI0yTeH- 2

3,4-1uMeTunIeHTeH-2

2,3-nuMeTureHTeH- 1

Tlpu TpuMepH3aLMK aljeTH/IEHa 00pa3yeTcsa
L[UK/IOT€KCaH;
[eKCHH;
T'eKCeH;
+0eH301

JiBe ABOIHBIE CBSI3M COAEPKATCA B MOJIEKYJIe
KayJyka
+0yTaueHa
LIMKJIONPOTIaHa
aLleTUIeHa

HaiiuTe ypaBHeHHs, KOTOPbIe 0TPAKAKOT MPOLECC KPeKUHra
+ CgHig — C4Hio + C4Hs
nCoHs - (-CH2-CHz- )n
CH4 + 202 —» CO02 +2H0
CsHpi — 8C + 9H>



Kak oT/IMuuTh aneTuieH OT MeTaHa
+ 10 crocoOHOCTH 0becIiBeurBaTh OPOMHYIO BOAY
ropethb OeCI[BETHBIM IJTaMEHEM
00pa3oBbIBaTh B3PLIBOOIACHBIE CMECH C BO3JYXOM
pasJaratbCsi Py HarpeBaHUU

CambIi pacnipoCcTpaHéHHbIA B IPUPO/ie YI/IeBOAOPO/
OyTaH
MasyT
+MeTaH
alleTUIeH

B npoMBbILLIEHHOCTH apOMaTHYeCKHE YI/IEBOJ0POABI MO/TYyYaloT H3...
+HedTH;
TIPUPOZHOTO Ta3a;
OCTaTKOB OPHBIX ITOPO/;
Topda.

ApomaTHuecKue yrjieBoAopo/bl ropAT KONTAILMM I/IaMeHeM [10TOMY, UTo...
B HUX MaJjla MaccoBasi [0/1s1 BOLOPO/a;
+OHM cozieprKaT 00JIbILIOe KOTMYeCTBO YIIepo/a;
OHU TOKCHUYHBI;
B HUX HeT aTOMOB KUCJI0pO/a.
Kakoii Henpe/ie/IbHBIN YI/IEBOJOPOJ MOXKHO MOJIYyYUTH U3 1,2-An6pomoOyTana
CHBr-CHBr-CH>-CH3 B peakujiy €O ClIMPTOBBIM PacTBOPOM I'H/IPOKCHAA Ka/lusa?
+CH>=CH-CH>—-CHjz;
CH =C-CHzs;
CH>= CH-CH=CHpy;
CH=C-CH>—-CHpz;

Pazpgen 7 «Kucnopoacoaepxaiue coeguHenus (CriupTbl, peHoJIbI, MPOCThie 3(UPLI. A/berubl U
KeToHbl. KapboHoBble kucnoTel. CrnokHble 3¢upsl, J)Kupbl. Mbuia.)»

Bomnpocsl asis codeceoBanus no pasgeny 7 «Kuciopoacoaepxaiye coeJuHeHUSs
1. HarmmicaTh CTPYKTYpHBIe (hOPMYJIbI H30MepHBIX CIUPTOB C obmelt hopmysoii CsHi120. Ha3zoBUTe WX
Y YKa)KUTe TlepBUYUHbIe, BTOPUYHbIE U TPETUYHBIE CITUPTBHI.
2. Hanmiiire opMyiy crivpta ¥ OKUC/INTe ero: 2-MeTun0yTaHos-2; 3-MeTunoyraHon-1; 6yraHosn-2.
3. Hanvcatp peakuuu fAervzipaTaliiv cnvprta (MeXMOJEKY/ISHYI0 U BHYTPHMMOJIEKY/ISIPHYIO): Mpomna-
HOJI-2;
4. [lonyunTh CIUPT W3 ajIKeHAa UM BBECTU €r0 B PEaKLMI0 C MATUXJIOPUCTBIM (hopdopom (cnmpt 3-
MeTUI0YTaHOI-2;
5. [MonyunTh CIIUPT U3 TaI0reHONPOU3BOJHOTO 2-XJ10p 2-MEeTU/IIPOIaH M B3aUMO/elCTBUEM CO 11ie/10-
YbIO.
6. HariicaTb cxemy B3anMo/ielicTBUsI n-OpoMdeHoa ¢ YKCYCHbIM aHTUAPU0M
7. Haricatb cxemy cHHTe3a pe3opLiHa U3 6eH301a1CyTb(OKHCIIOT.
8. Harncatb cxemy OKMC/1€HUSI TUAPOXUHOHA.
9. Hanmcatsb peakijuro nuporasuio/a ¢ 3 MoJIeKy/IaMU YKCYCHOTO aHIHPpUJa.
10.  Hamumwre peakijuio rpeBpaileHusi: XxjaopbeH3os — ¢peHon — TpubpomdeHosn
11.  Crnepyrolye KUCIOTHI ITOJIYUYUTD U3 COOTBETCTBYHOIIMX I'a/IOre€HONPOU3BOHBIX ITpeie/IbHbIX
yT7IeBOA0POZOB uepe3 CTaiuto 00pa3oBaHusi HUTPU/IA (TPUMETUTYKCYCHast KUCI0Ta, METU/ITIPOITH-
JIYKCYCHasl KUC/IOTa).



12. Kaxkue KUC/I0TBI MOKHO I1OJIyYUTh TIPY OKUCIEHUU 2-MeTU/INIPOoIiaHaslb.
13.  HamumwuTe peakuuu rugponusa 1,1,1-rpubpombyTaHa, Ha30BUTe MOyUeHHbIe COeMHEHUs 1
BBeJJUTe B PeakKLMIO C U30IPOMUIOBBIM CIIUPTOM (3TepU(UKaLin).

14.  HamumwMre ypaBHeHHe peakLMU MPONKMOHOBOM KHCIOTHI C XJIOPOM, THAPOKCU/IOM HaTpus,
Ha30BUTE M0JIyYeHHbIe COeJUHEeHUS.
15. Harvcatb popMysibl crieAyroIIMX KUC/IOT: TIPOIIeHOBast KUC/I0Ta, 2-MeTU/ITIpOriaHoBasi, N-

(eHneHaAMKapOOHOBAsT KUC/IOTA.

TumnoBbie ynpakHeHus no pasjeny 7 «Kuciopoacoaepikamue coeJHHeHUS»

1. Hamwmiwurte cxeMy KUCIOTHOI'O TMAPO/IM3a MPOMUIOBOro 3¢hrpa MypaBbMHOM KHUCIOTHI (Tporu/idop-
muaTa). HazoBuTe NpoAyKThl peakLjyu.

2. HamuimTe CTPYKTYPHYIO (DOPMYITY KUIKOIO Upa. YKaxute. OT uero 3aBUCUT KOHCUCTEHLIUS
>KHAPOB.

3. Uro HasbIBaeTcs peakijyeli rugporeHn3aluu? Hamuimre cxeMmy ruZjporeHu3aluu TpyosieaTa rinle-

puHa. Ha3oBuTe pOAYKT peakLjyu.

Harnuvivre cxemy 1je/104HOro ruiposn3a oJjieonajabMUTOCTeaprHa. Ha3oBUTe royueHHble NPOAYKTHI.

HarnummTe cxemy ru/iposivsa TPUMaIbMUTHHA C TIOC/IeYIOIIUM /IeHiCTBHEeM HaTpHsi TuApoKapboHara.

Kakyro KOHCHUCTeHL[1I0 MeeT I10/1y4arolieecss MbUIo?

6. HanwuiuuTe CTpyKTYpHYIO (OPMY/Y TBepOro MbUla. YKa)KUTe, OT Uero 3aBUCUT KOHCUCTeHLUsI

JKVDOB.

HarnummTe cxemy mosiyueHus maabMUATOAUCTeapyuHa. Kakoii mo KoHcucTeHIyuy OyzeT >kup?

8. Kak MO)XHO MOJTyuynTh HATPUEBYIO COJIb CTEaPUHOBOM KUC/IOTHI (MbLI0) U3 >xrpa? Hanuiure cxemy
TOJTyY€eHUSl.

9. HanwmiuuTe cxeMy KMCJIOTHOT'O TH/IPOJIM3a 3TU/IOBOTO 3(hrpa MOHOX/IOPYKCYCHOW KUCJIOTHI.

10. Hanummre cxemy Noiay4eHus POMUAIOBOro 3¢Mpa YKCYCHOM KUC/IOTHI U3 aHTU/pU/ia KUCIOTHI.

11. BeiBegute hopmysbl usomepHbix criuptoB CsHyOH (8 n3omepoB). YKakuTe nepBUUHbIe, BTOPUYHBbIE,
TPeTHUHbIN crupThl. Ha30BUTe UX: a) M0 3aMeCTUTe/TbHON HOMEHK/IaType; 0) 1Mo palMoHaIbHON HO-
MeHKJIaType.

12. HaruiumTe yripolieHHbIe CTPYKTYPHBIE ()OPMYJIbI CITAPTOB: a) METU/I-3TH/I-U30TIPOITH/I-KapOrHoa; 6)
IU-BTOP-OyTUI-KapOWHO/IA; B) METH/I-JUU30IIPOINII-KapOruHOIa; T) TPONUI-U300yTUI-KapOrHOMa; 1)
M30TPONU/I-U300yTH/I-KapOrHOIa; €) BTOp-0yTuI-TpeT-u300yTHi-KapouHoaa. Ha3zoBuTe mo 3amecTH-
Te/IbHOM HOMEHKJ/IaType.

13.Hanummre yrnpoljeHHble CTPYKTYPHbIE ()OPMYJIbl U HA30BUTE M0 paljMOHaIbHOW HOMEHK/IaType: a) 2-
MeTH/I-3-TeKCaHoJ; 0) 3-MeTH/I-2-TIeHTaHoJ; B) 3-3THA-3-rekcaHos; r) 2,2,3,4-TeTpaMeTun-3-
neHTaHon; 1) 2,2,3,4,4-neHTaMeTu/1-3-reKCaHo.

14. HanummTte ypaBHeHUsI peakLUil TMOJydYeHHsi U THAPOJIM3a: a) HaTPUeBOIrO ajKorossra 2-mMeTus-1-
niporiaHosa; 6) OyTunata HaTpus; B) U30MpPOIM/IaTa Kaius; T) MeThiaTta Marausi. HasoBute obpa3syro-
1[yecst CoeIUHeHUSI.

15. HanuimTe cxeMy peakLiyii, MPOTeKAIOIIMX TIPU 1eliCTBUY KOHLEHTPYPOBAHHOM COJISTHOM KUCJIOTHI (B
MIPUCYTCTBUU XJIOPWZA LIMHKA): a) Ha W30MPOIHIOBLIM CriupT; 0) Ha OyTWU/IOBBIA CIMPT; B) Ha 2-
TIeHTaHOJI; T') Ha AUMEeTHU/I-TIpoNraKapouHosl. Ha3oBuTe rosiyueHHbIe COe/[UHeHMS.

16. Hanmimire ypaBHeHUs! peakLj|ii: a) IMPOMKIOBOrO CITUPTA C MeHTaxao0puioM ¢docdopa; 6) 3THIoBOro
criupTta ¢ TpuxsiopugoM docdopa; B) 3-MeTus-1-6yraHosa ¢ Tpubpoamuiom docdopa; T) AUMETH-
stunkapburona c PCls; 1) mponmmsonponunkapbuHona c PBrs.

17. Hanmiute (opMysibl CleyrOLUX JBYXaTOMHBIX CIUPTOB: a) MeTaHauos; 6) 1,2-3TaHguon (3Tu-
neHrnuKosns); B) 1,1-3tanauon; r) 1,3-nponadguon; a) 1,1-npona”anosn; e) 2,2-Mponadguor; x) 2,3-
mumetun-2,3-6yrananon; 3) 1,5-neHranauon. Kakve U3 HUX HeyCTOMUMBBEI U B CBOOOJHOM BHjle He
CymecTBYrOT? YTO C HUIMM MIPOMCXOUT B MOMEHT oOpa3oBaHus? Hanmimmre cxeMbl TipeBpaleH .

18. Kak MO>XHO TOTyYUTh IJIUKOJIA U3 YI/1€BOJOPO/IOB:

a) CH,=CH-CH>—CH3 6) CH3—CH=CH—CH3B) CH3—CH-CH=CH;, CH3

o e

N



Hanuivre cxembl peakiyii. HazoBuTe T/IMKOJIM U UCXOJHBIE YIJIEBOJOPO/BI.

19. BeiBeiuTe opmyJibl BCeX MPOCTHIX 3(MPOB U M30MepHbIX UM ciupToB C4H100. HazoBuTe coenvne-
HUSL.

20. Harmummmte ¢dopMynbl: a) AMOPONHIOBOro 3cdupa; 06) 3TWiIOyTHIOBOrO 3dHpa; B) 3THUA-TPET-
n300yTunioBoro 3¢upa; r) au-srop-OytunoBoro 3¢upa. Kakve m3 HUX Ha3bIBAIOTCS CMeIIaHHBIMU
ripoctbiMu 3¢rpamu? Ha3oBuTe Bce 3¢HUphI 110 3aMeCTUTe/IbHON HOMEeHK/IaType.

21. Hanmmmute opMy/bl: a) STUIBUHMIOBOTO 3¢upa; 6) METUIBUHIIOBOTO 3¢hHpa; B) MPOMUIA/UTATIOBO-
ro sc¢wupa.

22. BeiBepuTe (OpPMYJBI BCEX BO3MOXKHBIX: @) METUJIOBBIX 3(HMPOB TIMIeprHa; 0) 3THUIOBBIX 3(HPOB
STUNeHrMKons. Ha3zoBuTe coerHeHus.

23. Kakue coeHeHUs MOIY4Yar0TCs MPY B3aMMOZEUCTBUM: a) IPOINMIaTa HaTpyUsl C XJIOPUCTBIM IPOIUIIOM;
0) sTunaTa HaTpUsl C 2-OpOMITPOIIAHOM; B) MOAMCTOTO M300yTH/IA C MeTHUIAaTOM Hatpus. Hamummre
YPaBHEHUsI peaKLuil.

24. BeiBeaute Gopmysibl BCeX M30MePHBIX anbaerugoB U KeToHOB: a) CsHgO; 6) CsHioO. Ha3oBure Bce
COeZIMHeHUs! 110 3aMeCTUTe/TbHOM HOMeHK/IaType, KpoMe TOro, ajibJeru/bl M0 paljuoHa/lIbHOW, a KeTo-
HBI 110 Pa/IMKaIbHO-(DYHKLIMOHA/IbHON HOMEHK/IaTypaM. YKa)KUTe Mac/IsiHbI U M30Mac/IsiHbIM, Ba/iepu-
aHOBBIM 1 M30Ba/IepUaHOBBIN alb/leTU/bl.

25. Hanumwre GopMmynbl ¥ Ha30BUTE IO 3aMeCTUTE/NbHOM HOMEHK/aType: a) AUMeTWU/I-3TU/I-YKCYCHbIN
anperu; 0) MeTU/I-TIPOTIU/I-YKCYCHBIA a/lbAery/]; B) MeTHUI-U30TPONUI-YKCYCHBIA anbAeruf; r) 2-
MeTU/I-Ba/iepUaHOBbIN anblerus.

26. Hanuimre Gopmysibl C/ieAyIOIIMX anbJeriZioB U Ha30BUTe WX IO paljMOHa/JbHOW HOMEHKJ/aType: a)
rekcasai; 0) 2-MeTu-TeKcaHasl; B) 2,3-IUMeTU/I-TIeHTaHam; r) 3,3-1u-MeTUI-0yTaHar.

27. Hanmiute ¢hopMy/bl C/ieyIOIIMX KeTOHOB M HAa30BUTE WX IO paJuKanabHO-()YHKIIMOHA/IbHOW HOMeH-
K/aType: a) 4-rerraHoH; 0) 2,4-AUMeTH/I-3-TIeHTaHOH; B) 2-MeTH/I-3-TeKCaHOH.

28. V3 KakuX a/ibJerujoB Ui KeTOHOB TP BOCCTAHOBJ/IEHUH MOTYT OBITH MOTy4eHbl CIIMPTHI: a) METU/IH-
3onporikapouHos; 6) 1-0yraHom; B) AUSTUIKApOMHOM; T) M300yTUnkap6uHon. Hamummre ypaBHe-
HUS1 peakLuii BoccTaHOB/ieHUs. Ha3oBUTe asibJieru/ibl U KeTOHBI.

29. Kakue coeiHeHHs TIOJYYalOTCS TIPU JIEMCTBUM: a) STUIOBOTO CMMPTA Ha TIPOMMOHOBBINA anbzerus; 0)
METUJIOBOTO CIIMPTa Ha YKCYCHbIN anbaerus? HaszoBure obpa3syroliyecs: coeluHeHUs.

30. Hanuire ypaBHeHHs] BO3MOJKHBIX peaklyi ajbJ0/bHOW M KPOTOHOBOW KOHZEHCALH, TIPOTeKarolye
B CMeCH /IBYX a/ibleri/I0B: a) YKCYCHOTO U MPOIMMOHOBOr0; 0) YKCYCHOTO M Mac/IsiHOTO; B) YKCYCHOTO
Y TPUMETHUIYKCYCHOT0; T') MaC/ISTHOTO U M30Mac/IsiHOro. Ha3oBuTe rosiyueHHble COeZIMHEHNS.

31. HanmiuTe cxeMbl peaklyi, MPU KOTOPBLIX MyTeM OKHC/IEHUS] COOTBETCTBYIOIIMX CITUPTOB IMOJyYaroT-
Csi: a) M3OTPOIMUIYKCYCHBIW anbferus; 0) MeTun-BTop-OyTUI-KeToH; B) 2-MeTusOyTaHan. Ha3oBure
WCXO/IHbIE CTIUPTHIL.

32. Hamummure ypaBHeHUsSI peakl[Mil TOyuyeHHs albJerdZioB U KETOHOB, KOTOpble 00pa3yroTCs, eciv
TIOZIBepraTh /IeTUAPUPOBAHUIO CITUPTHI: a) W30MPOIUIOBBIN; 0) BTOP-OyTHIKapOouHo; B) 3-MeTHI-1-
OyraHou; ) 3-MeTun-2-6yranosn. HazoBute obpa3yroruecs: CoeIMHeHUS

33. Hamwmivrte ¢hopMysibl KHACIOT: a) 2-MeTH/I-TeKCaHOBOMW; 0) 5-MeTu/i-TeKCaHOBOM; B) 2,3-TUMETHII-
MEeHTAaHOBOW; T) 3,3- JUMeTH/I-lIeHTaHOBOU. Ha30BuTe 3TU KMCIOTHI MO paljiOHaIbHOU HOMEHK/IaType.

34. HanurTe popMysibl CieIyIOIKMX KapOOHOBBIX KMC/IOT U HA30BUTE UX T10 3aMeCTUTe/TbHOW HOMeHK/Ia-
Type: a) [AUMEeTHI-3TUM-YKCycHas; 0) «, [3, y-TpUMeTH/-BajiepUaHOBas; B) METU/I-U30IPOTIH/I-
YKCYCHasi; T') B-MeTH/I--3TU/I-Mac/siHast; 1) MEeTU/I-O TPeT-u300yTU/I-yKCyCHasl.

35. BeiBegure opmMysibl Bcex n3oMepHbIX KapOoHOBBIX KUCIOT CsH10O2. Ha3oBuTe Mx 1o 3amecTuTesb-
HOM U palloHa/IbHOM HoMeHK/IaTypaMm. KakoBo 006iijee TpuBHambHOe Ha3BaHUE STUX KUCIOT?

36. HanmiuTe ypaBHeHUsI peakluid TIOJTYYeHUsT: a) YKCYCHOKUC/IOTO Kaust; ) TIPOTTMOHOBOKHC/IOTO
aMMOHWUsI; B) 6apueBoii comu 2,3-IUMeTU/TNIeHTaHOBOW KUC/IOThI; T) CTeAPUHOBOKUC/IOTO HATPUS; [T)
MaTbMUTUHOBOKHC/IOTO KaJTbLUs

37.Kakue momyuaroTcsi KapOOHOBBIe KHUCIOThI, €C/TH OKUC/UTh CITUPTHI: a)TpeT-u300yTusikapbuHos; 6) 1-
OyTaHoum; B) M300yTU/IOBEIN; T') BTOp-OyTHiKapouHo1. Hamummre cxembl peakuyii. Ha3oBUTe KMCIOTHI
Y TIPOMEeXKYTOYHOO0Opa3yolrecs CoeIMHeHus!.



38. Hamumuvre ypaBHeHUsl peakLWi MeXIy C/1e[YIOLMMHU COeJIMHEeHUsMHU: a) MPOIMHOHOBas KUC/IOTa U
TIPOTWJIOBBIN CITUPT; 6) Mac/isiHasi KUC/IOTa M U30TIPOITUWIOBBIN CIIUPT; B) 3-MeTH/I0yTaHOBasi KUC/IO0Ta U
METUJIOBBIM CITUPT; T) YKCYCHas KHUCIOTa U METUIITUIKApOWHOJ; 7)) W30Mac/sHas KWUCIoTa U 1-
OyraHon. Hazoeute oOpa3yroljuecss coeguHeHHWs. Kak Ha3biBaloTCsA 3TH peakumu? KakoBa ocobeH-
HOCTb UX MPOTeKaHUs? KakyuM myTeM MOKHO YBEeTUUUTD BbIXOZ, MPOyKTOB TaKUX PeaKivii?

39. HamuiiiMte ypaBHeHUsI peakijuii 3TepudHrKaliu, NPy KOTOPBIX TOTYYarOTCs: a) YKCYCHOIIPOITU/IOBBIN
3¢up; 6) YKCYCHOM30IPONUIOBBIH 3(Up; B) MypaBbHHOOYTHIOBBIH 3(UP; T) MaCITHOSTH/IOBLINA 3up;
1) TIPOTTMOHOBOAMUJ/IOBBIN 3(UP; €) ITUITIPONMOHAT; >K) MeTU/alleTar; 3) 3TuadopmuaT. HazoBure uc-
XOJHble COeJUHeHHUsl. YKaKuTe yc/ioBUs peakuui. Kak MHaue MO)KHO Ha3BaTh IOJlyuaemble COe[u-
HeHus?

40. HarnvivTe ypaBHeHUs peakLlyi, MPOTEKaroLIUX MPU B3aUMOZENCTBUU: a) YKCYCHOM KUCIOThI ¢ PCls;
0) mporMoHOBOM KUCIOTHI ¢ PBrs; B) MacisiHoM KucinoTel ¢ PCls;r) 3-MeTHIOyTaHOBOM KHMC/IOTHI C
PBrs. HaszoBure obpa3yromyecst Ipou3BoHbIe KUCIOT. YTO Ha3bIBaeTCs KUC/IIOTHBIM OCTaTKOM (aru-
JIom)?

TecToBBIE 3d/idHUA /1A TEKYIero KOHTpoJisi 3HaHHﬁ o pa3sjeny 7 ((KPICJIOpO/I[COﬂep)KaIHI/le
CoeJUHEeHH»
YKaxuTe BellleCTBO, BbINajiaioliee U3 001ero psaja:
CH;- CH,- OH
+ HO- CH,;- CH;- OH
CH3 OH
CH3;- CH,;- CH>- OH

Oﬁlllaﬂ d)opMyna TOMOJ/IOrHYEeCKOro psiia npeje/ibHbIX 0THOATOMHBIX CITUPTOB:
+Ch Hon-1 OH

Cn Hon+1 OH

Cn HZn—B OH

Cn H2n OH

Yucsio nzomepHbIXx ciupToB cocraBa CsH 100 (0e3 onTHuecKux H30MepoB) PaBHO:
ABYM

TpeMm

YyeTbIpeM

+TISTH

TpuBHanbHOe HA3BaHMe 3TaHoJ/Ia:
aJIKOr0J1b
+BHUHHBIA CITMPT
MUTHEBOW CIIUPT
5TUJIOBBINA CITUPT

Jlns aIKaHOJ/10B He XapaKmepHb! peaKIiu:
TIPYCOe/IMHEHHST
3aMelleHust
+pasnoKeHus
OKUCJIeHUS

JlaHa nenoyka npeBpalleHun:
CHz— CH>— CH2— OH + HBr - X;+ NaOH (crupt) t —» X2+ H20 (H") - X3
BerjectBo X3 Ha3biBaeTcs:

rporaHoJ-1



[ponaHoJI-2
+TpornaHab
2-6pomrpornaH

C noMo1b10 KaKoro peareHTa MO>KHO Pa3/IMUMTh 3TAHOJ/I ¥ 3TH/IEHTJIMKOJIb?
OpoMHoOI BozIOM
MeTa/UTMYeCKUM HaTpueM
+Cu(OHn)2
NaOH

MeTaHoJ1 IPH HOPMAJIBHBIX YC/IOBHAX MPe/CTaBJ/IseT CO00I:
ras
+XKUJKOCTh
TBep/j0€e BellleCTBO

Ha3Banue cniupta c ¢popmysoii: CHz — CH - CH - CH3
|
CH; OH
2-MeTuJI IIpoIaHoI-3
+3 —meTun 6yTaHos-2
2-MeTus1 OyTaHoI-2
2-meTus1 OyTaHOH

JlaHa nenouka npeBpaimeHuii: CnupT — anbjeru — Kap0oHOBasi KUC/I0TA
VcxoaHbIM CIIUPT SIBSIETCS:

+11epBUYHBIM

BTOPHUYHBIM

TPETUYHBIM

OTH/IEHI/IHKO/Ib M TVIMLEPUH NPe/ICTaB/IAI0T CO00M:
M30Mephl
BTOPUYHBIA U TPETUYHBIA CLIUPT
TOMOJIOTH
+/IByXaTOMHBIN U TPeXaTOMHBIU CIIUPT

Ha3zoBuTe npocreiimii TpeTUYHbINA CIIUPT:
+rnponanTpuon — 1,2,3
nponaHon -1
2-MeTUJITNIPOIIaHoJI-2
2,3,4-TpUMeTUNIeHTaHo- 1

Kako#i cnupT He crioco0eH K BHYTPUMOJIEKY/ISIDHOH Jern/jpaTanuu?
+MeTaHOJI
3TaHOJI
2-MeTUJITIPOIaHoJI-2
Oyranosi-1

Kakoe 13 npuBe/ieHHbIX COeJJUHEHHH SB/ISIeTCA CUIBHBIM S1/I0M /I/Isl Ue/IoBeKa M )KMBOTHBIX ?
I'munepun
+MeTHU/I0BBIN CIUPT
beH3unoBeIii crivpt
OTUJIOBBIM COUPT



IIpu KHUC/I0THOM THAPO/IH3e dTHIaneTaTa 00pa3yrTca
9TaHOJI U MypaBbUHAasA KUC/IOTA

+ 3TaHOJI U YKCYCHas K1CJ10Ta

MeTaHOJ/I U MypaBbUHaA KHUC/I0Ta

MeTaHOJ/I ¥ YKCYCHas KHUC/I0Ta

IIpu HOpMa/IBHBIX YC/I0BHAX (DEHOJT MPe/CTaB/IAET CO00M:
ra3s
YKUIKOCTh
+TBepZioe BeleCTBO

ITpoayKT B3aumojeiicTBUA (peHO/Ia C HATPHEM Ha3bIBAeTCH:
+deHOAT HATPUSI
OeH30aT HaTpUsi
(dbeHwnat HaTpus
aJIKOTOJIAT HaTpUst

IIpoayKTamMu B3aMMO/elCTBUSA KAKHX Bell[eCTB AAB/ISIIOTCSA XUPbI ?
['MUIMprHa M HA3LIMX KapOOHOBBIX KUC/IOT
['nyiieprHa ¥ HEOPraHUYeCKUX KUC/IOT
+[uLeprHa ¥ BBICILIUX KUCIOT

Kaxkoe 13 BeljecTB BbINajaeT U3 001ero crucKa?
TpUoOJieaT IJuLeprHa
+TpUHUTpAT I'JIMLepUHa
TpUCTeopar rJIMLiepuHa
TPUTMAJILMUTAT TJIULEPHUHA

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

IIpouecc npeBpailjeHUs XXUAKUX )KUPOB B TBepAble:
+rUipUpoBaHue
TU/IPOJIU3
ruipaTauus
rajioreHMpoBaHue

Mpesuia 3T10:
+COJIM BBICIIMX )KUPHBIX KUCJIOT
C/10)KHBIEe 3(HUPBI KAPOOHOBBIX KUCIOT
CMecCh )KMPOB U apOMaTHUecKrx /100aBoK
CMeCh IJIMLeprHa, KpacuTeseu.

BemecTBa, 00pa3yromuecsi IpH rH/POJIN3e CJI0)KHBIX I(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

T'uApO/IA30M )XMPOB MOXXHO MO/TYYUTh KUCTOTHI:
YKCYCHYIO
OeH30lHY0

111aBeJIeBYyIO
+CTeapuHOBYIO

CuHTeTHUeCKHe MOIOIIIHe CPeACTBa:

3arpsi3HSIOT OKPY’KaloLyIo Cpesy

COXPAHSIOT MOIOIIYIO CIIOCOOHOCTH B JKECTKOH BOJie
HMMEIOT BBICOKYIO MOIOIIYIO CTIOCOOHOCTh B IITUPOKOM WHTEpBasie TeMITepaTyp +BCe OTBEThI
BEpHBI.

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

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

T'omostorom OyTaHa/s ABISAETCSA
+MporaHasb
OyTaHOH
OyraHos-1
OyTaH

IIpu HarpeBaHWH aleTa/ILJAErH/ia CO CBeXeoCAKAEHHBIM ruapokcuiom meau(Il) Hadmogaercs
+TI05IB/IeHHe JKE/ITOro, a 3aTeM KpacHOro ocajKa
TripeBpailjeHre roayooro ocazika rugpokcuzaa meau(Il) B uépHbiid
pacTBopeHHe ocajiKa U obpa3oBaHue ronyboro pactsopa
pacTBOpeHHe ocazika u 0O6pa3oBaHue BaCUIbKOBO-CUHETO PacTBOpPa

OoOpa3oBaHue «cepedpPSHOro 3epKajia» B peaKijui ¢ aMMHAYHbBIM PacTBOPOM OKCHAA cepedpa
AOKa3bIBAET, UYTO B MOJIEKY/Ie BelieCTBA COAEPIKUTCS

KapOOKCH/IbHAs TPyTINa

JIBOMHas CBsi3b Mexxay aromamu C u O

+KapOOHW/TbHAS TPYTINA Ha KOHL[E MOJIEKY/TbI

aToM yrJiepo/ia B Sp?>-TUOPUIHOM COCTOSTHUM

Ilpu oKuc/1eHHH NponaHasis oopasyercs
rponaH
TrporaHo-1
+TponaHoBasi KUC/I0Ta



[ponaHoJI-2

C nomomp10 aMMHAYHOT'0 PacTBOPa OKCH/A cepedpa MOXKHO Pa3/IMYUTh PacTBOPBI
MeTaHoJIa ¥ 3TaHoJj1a
+3TaHoJ/1a U 3TaHass
atletasnbfiernja u popmanbzeruja
[JIMLepYHA U 3TU/IEHTJIUKOJIS

C rugpokcugom meau(Il) pearupyror o6a BemmecTBa
+T/IMLIEpUH U TIpOoIlaHa/lb
aleTasbJerus U 3TaHosl
3TaHOJI U (heHOo
(dheHon u hopManbaerus

Ilpu BoccTaHOB/IeHNH OyTaHA/IA MMOTYYaeTCst
+0yTaHosn-1
OyTaHOBasi KMC/I0Ta
OyTaHos1-2
JOYTUNIOBBIN 3¢uUp

B njenu npeepamenuii CH3—CH>—OH - X — CH3—COOH BemjectBoM X sIB/IsA€TCSA
CH=CH
CH>=CH:>
CH3—CHCl
+CH3—CH=0

dopmManb/eruj He UCMO/Ib3YeTCA I
Je3nHbeKIun
TIOTyYeHHUsI TJIaCTMacC
+yno0peHust OUBbI
TIPOTPaB/IMBAHUS CEMSTH

KaTtanuTuyeckum jeru/jpypoBaHyeM Kakoro CiipTa MO)KHO NOJIyYUTH albJAerup?
Byranosn — 2
+2—-MeTUIIponaHoiI - 1
2—MeTUINPOTNaHos — 2
3- MeTun0yTaHO-2

Kakoe 13 BelleCTB BCTYNAeT B PeaKIHI0 «CEPeOPAHOro 3epKasia»?
+MeTaHa/lb
MeTaHOJI
MPONaHOH
3TaHOJ

CHI/IPT, OKHC/IEHHEM KOTOPOI'o MO>XHO IMMOJIYUYUTb KE€TOH C (l)OpMYJ'IOﬁ

CH3;-C-C-CHs Ha3bIBaeTCAa
|
CHs0
2-metunbytaHo-1
2-MeTu0yTaHoM-2
I[IeHTaHOoJI-2



+3-MeTunOyTaHO-2

Ha3Banue kuciorsi ¢ popmynoit CH3z-CH-CH>- COOH:
+3-MeTunOyTaHOBAs |
2-MeTH/I0yTaHOBast CH3
3-MeTun0yTeHOBast
3,3-AUMeTU/IIPOIIaHOBast

Ha3panue kuciorsi ¢ ¢popmynoit HOOC — CHz — CH, - COOH:
3TaH/IMOBast
TIpOTIaH/IUOBast
+0yTaHArOBast
BEPHOTO OTBETa HeT

Yro Ha3bIBaeTcs 3TepupuKanme ?
peakLys THpoJIK3a CJI0KHOrOo 3¢upa
B3aHMO/IeliCTBHe CIIMPTOB ZPYT C APYTOM e 00pa3oBaHKeM IPOCTOTo 3¢upa
+B3aMMO/IeICTBHE KHCJIOT CO CIIMPTaMU ¢ 00pa3oBaHKeM CI0KHOTO 3¢dupa
NIPaBUJILHOTO OTBETAa HET

Omnpejenure BelecTBO X B C/IeyH0IeH cxeMe NMpeBpalleHui:
MeTaHoJ — X - YKCyCHas KMC/I0Ta

TUAdOpMHAT

3TaHa/lb

+MeTaHaslb

MeTunanerar

B xope peakijuu 3TepuuKauu KapOooHOBbIe KHC/I0ThI pearupyoT
C MeTajljlaMu
C OCHOBaHUSIMU
+COo cnupTaMu
C KHC/I0TaMU

Ykaxure popmyny 2,3-AUMeTH/ITeKCaHOBOM KHUC/IOTHI:
CHs- CH> - CH-CH - CH»- COOH

|
CHs CH3

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

| |
CHs CH3

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

I
CHs

Kak oT/IMYUuTh YKCYCHYIO KHC/IOTY OT H30MEPHOT0 eii (JIO)KHOT0 3¢upa?
+TIOHIOXAaTh;
n00aBUTH BOJY;



nobasuth pactBop NaOH;
C TIOMOLIBIO KMC/IOTHOTO MH/JUKATOopa.

Ha3oBure Kucsory, ¢opmyia koropoii CH3z- CHClI- CHCI- COOH
2-xnopbyTaHoBast
+2,3-nuxnopbyraHoBast
1,1-puxopnporiaHoBas
2, 3-AVXI0pIIpOIIaHoBast

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

+11pe/ie/ibHbIN, BTOPUUHBIN 0/IHOATOMHBIM
rpe/ie/IbHbIA, BTOPUYHBIM, [IBYXaTOMHBbIN
Heripe/ie/IbHbIM, TepBUYHbIN, 0IHOATOMHBIN
Hernpe/ieNbHbIY, IepBUYHbIM, IBYXaTOMHbBIN

D yHKIHOHA/IbHASI TPYMIa CIUPTOB HAa3bIBAETCS:
+TUApOKCU/IbHAs
KapOoKcuIbHas
KapOOHUIbHAst
arnbJeruiHast

Bemjecteo CH3; - CH - CH;OH Ha3bIBAaeTCA:
|
CH;
Oyranon — 1
1300yTaHo
+2 — MeTuaTIpOnanon — 1
2,2 — IUMeTU/I3TaHOJI

BemiecTBy ¢ HasBaHHeM 3 — MeTU/I0yTaHO/I — 2 COOTBETCTBYeT CTPYKTypHas dopmy.ia:
OH
|
CH3z-C-CH;-CH3s
|
OH
CH3 - CH - CH:; — CH3
|
CH3
+ CH3 - CH - CH - CH3
|
OH CHs
CH3 - (CH2). -CH>0OH

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

|
CHs



COEN AWM

22.
23.
24.
25.

26.
27.
28.
29.

30.

CHs - CH - CH - CH,0H
| |

CHs CHs3
IIpu B3auMoO/IeliCTBUM C KaKUM coejuHeHHeM (eHoJ1 JaéT ocaioK 0esioro 1BeTa
+Br»
FeCl3
NaOH
Na

HO3.

Bonipocsl 151 codecefoBaHus 10 pasgeny 8 «YrieBobI»

[TocTponTh BOCCTaHABIMBAOLMK AUcaxapyj U3 [BYX o, D- rirokonvpaHos.
Hanwmimre dopmysnsl no @uiepy u Xeyopcy: a, L- rasakTodypaHo3ssl.
[TocTpouTh HEBOCCTaHABIMBAKILIMI AWcaxapyuj U3 ABYX o, D- IJIFOKONMpaHo3.
Hanwmite dopmysnsl o @uiiepy u Xeyopcy: o, D- raakronvpaHo3bl.
[TocTpouTh BOCCTaHABIMBAIOIIWH Jucaxapyuj U3 [BYX 3, D- rmrokonupaHos.
Hanmimre dopmynsl no @uiepy u Xeyopcy: a, L- MaHHOGYpaHO3BbI.
[TocTpouTh HEBOCCTAHABIMBAIOLIMI AVcaxapyus U3 ABYX [3, D- riarokonupaHos.
Hanummure dhopmyiisl o ®uitiepy u Xeyopcy: o, D- ppyKTonmMpaHo3bI.
[TocTpouTh BOCCTaHAB/IMBAIOLIMN AUcaxapu/ U3 [BYyX o, D- MaHHOMMpPaHO3.
Hanumure dhopmyiisl o ®uitiepy u Xeyopcy: o, D- ppykTodypaHo3bI.
[TocTpouTh HEBOCCTaHABIMBAKILMI AWcaxapyu/ U3 ABYX o, D- MaHHONMpaHO3.
Hanwmimte dhopmynsl no @uiepy u Xeyopcy: o, D- MaHHONIMPaHO3bI
[TocTpouTh BOCCTaHABIMBAIOIIWH Jucaxapyuj U3 [BYX [, D- MaHHONMpaHO3.
Hanumure dhopmyiiel o ®uitiepy u Xeyopcy: 3, D- ppykTonupaHo3bl
[TocTpouTh HEBOCCTaHABIMBAKIINK Acaxapyu/ U3 AByX [, D- MaHHONMpaHO3.
Hanmimre dopmyssl no @uiepy u Xeyopcy: 3, D- kcunonupaHo3bl
[TocTpouTh BOCCTaHAB/IMBAOLMY AUCAaXapy/ U3 [BYX «, D- rajakronupaHos.
Hanwmimre dopmyssl no @uiiepy u Xeyopcy: 3, L- annonupaHo3bl
[TocTpouTh HEBOCCTaHABIUBAKIIMM AWcaxapyuy U3 AByX [, D- ranakronupaHos.
Hanwmire dhopmynsl o @uiiepy u Xeyopcy: 3, L- kcunonupaHo3bl
[TocTpouTh BOCCTaHABIMBAOLLIMHI AUcaxapu/ U3 o, D- rmrokonupaHossl U 3, D- riatokodypa-

Hammmimure dhopmynbel mo @uiiepy u Xeyopcy: 3, L- copbornmpaHo3bl
[TocTpouTh HEBOCCTAHAB/IMBAIOLIWH AWcCaxapy/ U3 IBYX o , D- MaHHOdYpaHO3.
Hanummre dopmysisl o ®uiiepy u Xeyopcy: B3, L- nukcopypaHo3bl.
[TocTpouTh BOCCTaHAB/IMBAIOIIWM AUCaxapy/ U3 o, D- a/yionmupaHo3bl U

B, D- rmokodypaHo3.

Hanummmre dhopmyiisl o ®uiiiepy u Xeyopcy: 3, L- copboriipaHo3bl

[TocTpouTh HEBOCCTAHAB/IMBAIOLWH AWcaxapy/ U3 IByX o , D- rajakrodypaHos.
Hanuiure dopmyssl o @uiiepy u Xeyopcy: a, L- MaHHOGYpaHO3BbI.
[TocTpouTh BOCCTaHABIMBAKOLIMM AUCaxapuj U3 o, D- r/iroKonvMpaHo3sl U

B, D- rmokodypaHo3.

Harmmmmre ¢hopmysniel mo @urmepy 1 Xeyopcy: o, L- apabrHomMpaHo3bI!

Tunossle ynpaxHeHus 1o pa3jeny 8 «Yriesoapi»

1. C nomolbto KaKoi peakLiu MOXXHO OT/IMYUTH (PPYKTO3Y OT IItOKO3bI? Ha3oBHTe peareHThl U YKaKu-
Te BUJMMbIY pe3y/bTaT peakLiu.
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10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32.
33.

34.
35.

Hanummre cxemy nonyuyeHus I/IMKO3UZAa U Ha30BUTe MPOAYKT peakiiy. Kak Ha3blBaeTcsl HecaxapHasi
YacTh IJIMKO3UZA?
[TpuBesuTe CXeMbI peakLyii MoydeHus: CopouTa .
Haruivre cTpykTypHyto dhopmyny o- D-mMaHHOGDYpaHO3bI.
[TpuBennTe CXeMbl peakLiMi OKUC/IeHNs D-T/I0K03bl aMMHaUYHbIM

pacTBOpoM oKcHjia cepebpa. KakoBo rpakTrueckoe 3HaueHHe 3TUX PeakLnii?
Hanmwmimre cTpykTypHYyto Gpopmyiny o- D-kcrunodypaHosbl. OTMeTbTe B Heli acUMMeTpruUecKue yrie-
pPO/ZIHbIE aTOMBI.
[TpuBeguTe CXeMy peakLyy OKUC/IeHUs D-rtoko3b1 OpoMHOIM Bojoi. Ha3zoBuTe mostydeHHOe Coeau-
HeHUe.
Kak M0>KHO Tipe/iCTaBUTh Mepexo/] OTKPbITOM (hOpMbl MOHOCaxapH/a B LIUK/INYECKYIO.
[TpuBeauTe CxeMy peakLMU M0/yuyeHus TJIFOKOHOBOU KMC/IOThI. YKa)KUTe yC/IOBUSI.

Hanmuimre cTpyKTypHYIO OPMYJly I/IFOKOMIHMPAHO3U/0T/IFOKO3bI C O-1,6-T/TMKO3UAHOM CBA3bIO.
ByzeT iu faHHBIN [Ucaxapyf, OKUCIATHCS aMMHUaYHbIM PacTBOPOM cepebpa?

[TpuBesnTe CXeMbl peakLU{ MOyuyeHus] KCUIUTA.

Kak pearupyet a- D-ppykTomnupaHo3a ¢ U30bITKOM XJIOPUCTOTO aljeThsa?

[TpuBeauTe CXeMy peaKLUy TO/yueHus TIt0K030-6-hocdaTa.
Ha ocHOBaHMM KaKuX peakLMid MOKHO [J0Ka3aTh HaJluue MSITU TUAPOKCUIBHBIX TPYII B MOJIEKYJIe
1I0K03bI? KeM 3To BriepBbie ObUIO JOKA3aHO?
[TpuBeauTe CXeMy peakLUy aluIMpOBaHus 3-D-TIF0KONMMpPaHO3bl YKCYCHBIM aHTHAPUAOM. B Kakux
YC/IOBUSIX OHU CITOCOOHBI T'H/IPOJTU30BATHCS?
Hanuiure cTpykTypHYyto ¢popmyiny o- D-kcunodypaHossl. OTMeTbTe B Heli acCUMMeTpUUecKue yrie-
POJHbIE aTOMBI.
[IpuBeuTe CTPYKTYpPY I/IFOKOHATA Ka/bLUA. YKaKUTE ero IpUMeHeHre B MeJLMHe.
Hanwimre cTpyKTypHbIe opMy/ibl Tpex TayToMepHbIX (opM D-MaHHO3bI (OTKPBITYIO U /IBe IH-
PaHO3HbBIX) U HA30BUTE UX.
[TpuBeguTe cxemMy peakiyy 06pa3oBaHMs TIPOCTOrO 3¢upa U3 o-D-MaHHOMMPAHO3bI.
Hanuiure cTpykTypHyto dopmyny - D-rirokonupaHo3sl. OTMeTbTe B Helk acCUMeTpruyecKue yrie-
POJiHbIE aTOMBI.

[IpuBeuTe Cxembl peakLIMi B3auMOZeNCTBUS o-D-r/IFoKONnrMpaHo3bl C MeTaHOJI0M (B MPUCYT-
ctBuu HCl). HazoBuTe nosyueHHble PO YKTHIL.
Hanuiure cTpyKTypHbIe (hOpMYIibl ABYX TayTOMePHBIX (hOPM TrajlakTypOHOBOM KHUCIOThI (OTKPLITON U
LUK/IMUeCKOM).

[TpuBeauTe cxeMy peakLUy I'MIpo/u3a 3Tui-fB-D-rajokTonyvpaHo3na, yKakuTe yCI0BUS,
Ha30BUTE MPOAYKThI peakLvK.
[TpuBeauTe CTpOEHUe caxapo3bl, OXapakTepusyiTe eé MoHocaxapuHbIi coctaB (NB! [ucaxapup
obpasyercs 3a cuet 1,2 ruKo3ugHOM CBsi3n). OOBbsCHUTE BOCCTaHAB/IMBAIOIIE CBOMCTBA.

Hanuiure cxemy nonyuyeHust 03a30Ha ()pyKTO3bI.

Hanummre cTpykTypHyto ¢popmyiy o- D-ppykTodypaHo3bl.

Hanuiure cxemy nonyuyenus 3- D-nponuikcusonyvpaHo3ua (B MpUCyTCTBUM CyXOT0 XJIOpU-
CTOTO BOZIOPO/1A).
Kakue Buzip1 6poskeHnst Bam n3BecTHbI?
Hanummre cxeMy KMC/JIOTHOTO THMZPOJIM3a MeHTaal|eTU/IT/IFOKOMHMPaHO3bl.
Yro 0603HauaroT cuMBOJIBI D- 1 L-, a TakKe 3HaKM «+» U «-» TIepe/l Ha3BaHUeM MOHOCaxapu/a?
Hammimite cxemy nonyuyenus - D-u3ornponuiranakTonupaHo3u/a (B MpUCyTCTBUM CYXOTr0 XJIOpH-
CTOT0 BOZOPO/A).
Kakoii ruipokcun Ha3bIBaeTCsi TosyaljeTanbHbIM? Kakoe ellje Ha3BaHUe OH UMeeT?
Hammmimite cxeMy rvipo/iv3a B IPUCYTCTBUM Pa30aBIeHHOM COJISTHOM KUC/IOThI TeTpaMeTHI- o- D-
MeTWIrII0K03u/a. Ha3oBuTe nostyueHHOe coe/jHeHue.
CKOJ/IbKO CTepeor30MepbIX ab/0eHT03 MOXKeT CYLL[eCTBOBaTh, /Iy yuecTb (hopmyay N=2"?
Hanummre cxemy peakuyu D-T/1t0K03bl ¢ CHHUJIBHOW KMCJIOTOM C MOC/IEYIOIIUM TH/IPOJIA30M.
Ha3oBuTe npoAyKThl peakLivu.



36. Kakue hopMbl caxapoB Ha3bIBarOTCS - U 3-?

TecToBble 3aiaHNsA /I TEKYILero KOHTPO/Isl 3HAHUU 10 pas3jesny 8 «YraeBoasi»
Teme:

B MoJ1eKkysie caxapo3bl 0CTaTOK IVIIOKO3bI CBSI3aH C 0CTaTKOM:
TJIFOKO3bI
+(pyKTO3bI
rajakTo3bl
MaJibTO3bl

YKaxute hopMysy Kpaxmasia:
(CsH1205)n
+CeH1206
(CsH1205)n
(CeH1206)n

le/l 06pa30BaHI/II/I HHKJII/I'—ICCKOﬁ (l)OprI [VIOKO3bI IDUHUMAET y4aCTHE TUAPDOKCH/IbHAA I'PyII-
Ild IIPpH yIjiepojHoOM dTOMe:

C3

C4

+C>

C6

DpyKTO3a ABIAETCA:
aberuI0CIIMpPTOM
+KeTOHOCITMPTOM
OKCHUKHUCIOTON
MHOI'0aTOMHBIM CIIUPTOM

IIpu HarpeBaHUH PacTBOPA IJIIOKO3bI ¢ ruApokcuaoM meau (I1):
obpa3syeTcst IpKO-CUHUM PacTBOP
BbI/IE/ISIeTCS Ta3
+BBITIaZIaeT KPaCHO-0YphIii 0Ca/loK
Ha CTeHKax MpobupKu obpa3yeTcst cepeOpUCThIN HasleT

TIpoAyKT KaTaIMTHYECKOr0 THAPHPOBAHNA [/IIOKO3bI:
KCHJTUT
+copbut
IJIFOK03a
JMHAMUT

Ha3zBanue mnmponecca, MpoTeKadrIero 1no ypaBHEeHHUIO:
CsH1206 — 2 C2H50H + 2CO2

+Opo>keHue

tdboTocuHTe3

JekapbOoKCcUIMpoBaHye

TJIMKOJTN3
Yuc/10 ruipOKCHIBLHBIX TPYNI B UK/IHYeCKOH (opMe I/II0K03bI PaBHO:
3
+4

5



6

Kakue 13 npuBeieHHbIX TEPMHHOB OTHOCATCA K (PpyKTO3e:

1. Anpperugocriupt 2. Kerocriupt 3. [lenTo3a 4. I'ekcosa 5. Monocaxapup 6. [Iucaxapuf,
1,3,5

+2,4,6

2,3,5

2,45

IIpu HarpeBaHHUH IJIIOK03bI C AMMHAYHBIM PACTBOPOM OKCH/Ia cepedpa
obpa3syeTcst ApKO-CUHUM 0CafIoK

BBIJIe/IIeTCS Ta3

BBITIa/IaeT KPAaCHO-OyphIit 0caziok

+Ha CTeHKaX IpOOMPKHU 00pa3yeTcsi cepeOpUCThIN Ha/leT

CopOuT nosiy4arrT:

B3aMMO/IeHCTBHEM T/TFOKO3bI C aHTHUAPHU/IOM YKCYCHOH KHUC/IOTHI
OKHCJIEHHUEM TJTFOKO3bI

+TUPUPOBAHUEM TJIFOKO3BI

OpOyKeHUEeM TJTFOKO3bI

Bce anbaorekco3sl uMer0T 0ANHAKOBYI0 (hopmysry CeH1206. UeM 0HU OT/IMUAOTCA 110 CTPOEHHIO
MOJIEKYJIbI:
YHCIOM TUAPOKCUIBHBIX TPy
+B3alMHBIM PacIo/io)KeHWeM 3aMeCTUTelel TIPU aCCUMeTPUUYeCKUX aToMax yriaepoja
CTPOEHHEM YIJIEDOAHOIO CKeJleTa
pacroso)KeHueM ajibAeruHON TPYIIbI B LIUKIIe.

Ilpu noMoIM KaKoro peaKkTHBAa MO)KHO OT/IMYUTHL PacTBOp (hopManb/jeruaa oT pacTsopa rio-
KO03bI?

aMMHauHBIM PacTBOPOM OKCH/ja cepebpa

+rugpokcuziom meau (11)

pacTpopoM I'M/IpOKCH/a HaTpus

BEPHOI'0 OTBETa HeT

JlaH UK/ IpeBpalleHnu:

X
CO> /V(CGHM
\ X /
YkaxuTe Ha3BaHHe BelecTBa X:
+TJII0KO3a
caxaposa
LleJI/TF0J103a

yrnepog

CKo0/IbKO acCHMeTpHUYeCKHX aTOMOB YI/iepo/ia B MoJIeKyJIe ITIOKO03bI:
2
3
4
+5

ITo oTHOLIEHMIO APYT K JIPYTY O- U B-I/110K03a AAB/ISIIOTCA:



romMoJioraMu

CTPYKTYPHBIMU U30MepaMU
reoMeTpuueCcKUMU U30MepaMu
+OINTUUEeCKMMU U30MepaMu

JI/isi npeBpaieHusi T/IIKO03bI B COPOMT B KaueCcTBe PeaKTHBA MCIO/Ib3YIOT:
BOAY
+BOJOPOL,
XJI0POBOZOPO[,
aMMHaYHbIN pacTBOp OKCHA cepebpa

Kakue cBoiicTBa (DpyKTO3bI OATBEPIKAAET MOsAB/IeHHE APKO CHHEro IjBeTa B pacTBope (PpyKToO-
3bI € rTHAPOKcuAoM meu (1I)?

Anpnervinnle

KeTtonHble

+CnupToBbIe

Kucnothabie

O uyeM roBOpHT MOJIOXKUTE/TbHAs PeaKijuA IIIK03bl C aMMHAYHbIM PAacTBOPOM HHTpAaTa ceped-
pa?

O Ha/IMUUK UUKINYecKoi (hOpPMBbI TTFOKO3bI

+0 NpUCYTCTBUU a/bAerUAHOMN TPYIIIIbI

O Ha/mMuMK HeCKOIbKUX TMPOKCU/IBHBIX TPYIIN

O NpuCyTCTBUM KETOHHOM TPYTIIbI

B pe3yabTaTe rujposinsa caxaposbl I10/1y4alT
TJIOKO3Y;
$pyxro3y;
+T/II0K03Y U (GpYKTO3Y;
TJIFOKO3Y U raJIakTOo3y.

I'1roxo03a py OKMC/IeHNH NpeBpalaeTcs B
STUIOBBIN CITUPT;
+T/IFOKOHOBYIO KUCJIOTY;
MOJIOUHYIO KHC/IOTY;
I1eCTUAaTOMHBIN CIIUPT — COPOUT.

IIpUpoAHBIM MO/ IUMEPOM SIBJISIETCHA
TIOJIU3TUJIEH;
KarpoH;
caxapo3a;
+Kpaxmar.

Jlucaxapu/ioM sAAB/IA€TCA:
(dbpykTOo3a

KJleTyaTka

Kpaxmar

+caxaposa

BemecTBo, noBepraieecsi FTUAPOIN3Y, - 3T0
O-TJIFOKO03a
B-riroko3a



dbpykTo3a
+caxapo3a

dpykTo3a 00pa3yercs B pe3yjbTare rH/pojin3a
KpaxMmaja

11eJI/TF0JI03bI

+caxapo3bl

JKupbl

Kakoe U3 nepeuyrc/IeHHbIX BEIeCTB He MPHHAIeKHUT K KIacCy YrIeBOJ0B?
rmoko3a CeH1206
ManbTo3a C 12 H2»O11
+metanans C Hy O
tie/urosi03a (Cs H 10 Os)n

MHoroaToMHbIH CIIUPT COPOUT oOpa3yeTcs:
B pe3y/ibTaTe OKUCJIEHHS TTFOKO3bI
B pe3y/ibTaTe OPOKEHUSsI TTFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHHUS TTFOKO3bI
B pe3y/ibTaTe 3TepuUKaI|U TTFOKO3bI

I' 1roKoHOBas1 KHC/I0Ta 00pa3syercs :
TIPY paCTBOPEHUU IJIFOKO3bI B BOJe
IIPY B3aMMO/IeMCTBUY I/IFOKO3bI C BOZOPOZAOM
+TIpY B3aUMO/IeHiCTBHUH T/TFOKO3bI C @ MMUAYHBIM pacTBOpoM okcuza cepebpa(l)
npy OpO’KeHUH T/TFOKO3bI B KUC/IOTHOM Ccpefie

ITpomMeXyTOUHBIM NPOJYKTOM I'MAPO/IM3a KpaxMasia siB/IsieTCs MaJlbT03a, M0J/IeKyjia KOTOpou

COCTOMT M3:
JIBYX OCTaTKOB X - TJTFOKO3bI
JIBYX OCTaTKOB [3 — IJIFOKO3bI
OCTAaTKOB (X — TJTFOKO3bI U PPYKTO3bI
OCTaTKOB X — U [3 — IJIFOKO3bI

Kakoii yriieBoiopo/; MoXxeT 00pa30BbIBaTh /iBe UK/IMYecKue ¢opmsl (a- u B-).
Kpaxma’i
KJ/leTyaTKa
+TJII0K03a
Caxaposa

B KauecTBe TeKCTH/IBHOTO ChIPbS U A/IA MPOU3BO/ACTBA OyMaru MCIo/Ib3yeTcs:
Kpaxmarl
IJIFOKO3a
+KJeTyaTka
caxaposa

K npupoaHbIM BBICOKOMOJIEKY/IAPHBIM COe{HHEeHUSIM OTHOCUTCS:
caxaposa
+Kpaxmari
KaripoH
MIO/TUCTEPOT



Peakijusi «cepe0psiHOTO 3epKaJia» XapaKTepHa /s
+TJIFOKO3BI
0e/IKoB
KpaxmaJa
[JIMLIepUHa

Kpaxmas He HCII0/Ib3YHOT:
U151 TIPOU3BO/ICTBA KOHUTEPCKUX U3/eUi
+71J151 IPOU3BO/ICTBA Kosibac
JJTsI TIPOU3BO/ICTBA OymMaru
7151 TIPOM3BO/ICTBA 3TUJIOBOTO CIIMPTA

Ilpu mo/THOM rUAPO/IN3e Kpaxmasia oopasyercs:
(dbpyKTO3a
pubo3a
rajakTo3a
+T/IFOKO03a

ITpu npou3BoACTBe 0€3LIMHOI0 MOPOXA UCI0/Ib3YeTCsl MHPOKCH/IVH, MPeCTaB/ISIOIUNA CO00¥:
HUTPAT LIe//IF0/I03b]
TPUHUTPATI/IUL]epUHA
+ TPUHUTPATLE//IFOI03b]
MOHOHUTPOL|E/II0I03Y

YKaxure MoJ/IeKy/IApHyI0 (JopMy/ly TpHaleTaTa Iie/IH/I03bI:
(C12 Hi6 Og)n
(Co Hi6 Og)n
(C10Hi3 Og)n
+(C15 His O12)n

Jinsi pacnio3sHaBaHUs Kpaxmasia MCIO0/Ib3YHT:
WHJUKAaTOp — JIAKMYC
+pacTBop uoja
a30THYIO KUCJIOTY
aMMHauHbIF pacTBOP HUTpaTa cepebpa

JI/is1 mostyyeHusi BUCKO3HOI'0 BOJIOKHA MCIO/Ib3YIOT NPUPOJHBIN MO/IUMeEp:
aMUJIOTIeKTHH
aMuI03y
+Kpaxmais
Lenntonosy

K npupoaneim nosimmepam HE oTHocuTCA:
Kpaxma’i
aMUJIOIIeKTUH
LIeJI/IF0/103a
+3M0KCH/IHasg CMOJ1a

K npupoaHbiM 0Momo/TMMepaM OTHOCHTCS:
pe3uHa
TedioH
MaJibTO3a



+Kpaxmant

IIpoMe)XXyTOYHBIM NPOYKTOM FHAPO/IM3a KpaxMaJia sB/IseTCs Ma/IbT03a, M0OJIeKy/1a KOTOPOH
COCTOUT H3:
JIBYX OCTaTKOB O - TJITFOKO3bI
JIBYX OCTaTKOB [} — IJIFOKO3BI
OCTaTKOB O — TJTFOKO3bI U ()PYKTO3bI
+0CTaTKOB O — U [3 — TTFOKO3bI

Kakoii 13 MOHOCaxapH/AOB COAeP)KaTCA B KPOBH Ye/I0oBeKa:
pubo3a
ne30Kkcuprbosa
+T/TI0OKO3a

dbpykTOo3a

Mounekyna caxapo3bl COCTOUT H3:
JIBYX OCTaTKOB I'JIFOKO3BI
OCTaTKOB IJIFOKO3bI U T'ajIaKTO3bl
+0CTaTKOB I'JIFOKO3bI U ()PYKTO3bI
OCTaTKOB prO03bI U TJIFOKO3bI

Yem pa3muyawTca o- U B-¢GpopMbl r1I0K03bI:
Ha/MuveM LiMK/a
pa3MepoM LuK/a
+pacro/IoKeHHeM IMAPOKCUIBHOM rpyrmel ripu Cl
YMCJIOM aTOMOB KMC/IOPO/A B LIUKJIe

KauecTBeHHOI peakijueii Ha IJII0K03Yy SIB/ISIETCH PeaKIus C
+Cu(OH)2
FeCls
Brz (Bogn)
CuO

Kakoii Tun 0po)xeHusl yrjieBoJJ0B CyLIeCTBYeT
Mac/ITHOKUCIoe
MOJIOYHOKHUCJ/IOE
CIIUPTOBOE
+BCe OTBETHI BEPHbI

HaiignTe CHHOHUM TePMHHY «LIe/I/THJ/103a»
caxaposa
BHUCKO3a
+KneTyaTKa
MHUPOKCU/IMH

VICK/TI0uUnTe «/THIIHEe» MOHATHE:
pubo3a
+MeTaHO3a
TJIFOKO3a
rajakrosa

JInHeliHbIe MOJIEKY/IbI LIe/UTI0/I03bI 00 beJUHEHBI B BOJIOKHA 3a CYeT CBsi3eH



BOJJOPOAHBIX
+KOBaJIeHTHBIX MOJISIPHBIX
HMOHHBIX

KOBaJIeHTHBIX HEeTOJISIPHbIX

Kaxkoe u3 BelecTs siB/IsIeTCs 3/IEKTPOITUTOM
IJIFOKO03a
caxaposa
+TJIIOKOHAT Ka/IbLUs
TpuaLeTaT Lie/IIF0/I03b]

Caxapo3a, B 0OT/IHYMe OT IJIIOKO3bI, He 00/1aJjlaeT BOCCTAaHOBHUTE/IbHBIMU CcBoMcTBaMu. IIpnunHa
3TOr0 B TOM, UTO

caxapo3sa — Aucaxapu/

+B OTCYTCTBUM Y Caxapo3bl ajib/[eTUTHOU IPYTIIIb

Ha/Jluue y caxapo3bl TMIPOKCU/IbHOU FPYMIIbI

HMCTUHHAas MPUYMHA He yKa3aHa

Kakoii caxap He/1b3sl yHOTPeO/IATh B MUILy?
TPOCTHUKOBBIM
+CBUHLIOBBIN
WHBEpPTHBIN
BUHOI'PaJHbIN

Cpeau nepeurc/IeHHbIX MOHOCAXapPH/0B YKA)KHTE KeTOreKCo3y:
TJIFOK03a
pubo3a

+dpykTo3a
rajaakTosa

Kakwue yriieBogbl He nmogBeprarTcs ruiposusy:
+MOHOCaxapubl
Jicaxapu/ibl
TroJicaxapuy/bl
BCe I10/IBepraroTcs

Kakas u3 ¢opm r/110K03b1 COAEPIKUT a/ILATHJHYI0 TPyIny?
LIUKIM4Yeckasi a-popMa
L[UK/IM4eckas [(3-dopma
+nuHeliHas popma
BCE OTBETHI BEPHBI

I' 1r0K03y HHaue Ha3bIBAKOT:
+BUHOIPa/IHbIN Ccaxap
(pYKTOBBII caxap
VHBEPTHBIN caxap
TPOCTHUKOBBIN caxap

Hawu0osiee pa3BeTB/IeHHbIE TOJTMMEPHBIE L€ HMEeeT:
amusio3a
aMHJIONEKTUH
+11e/1TH0J103a



No ok own
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10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

I'anakTo3sa

Bonpocs! s codbecegoBanus mo pasjeny 9 «A3zorcoaepikamye coeJUHeHUA»

OO6bsicHUTe Oosiee IIe/IOUHYI0 PeaKL[|I0 BOAHBIX PACTBOPOB aMHUHOB 110 CPAaBHEHUIO C peakLineit
aMMHaKa.

UTo Takoe aMUHOIIACTBI?

OO6mBsicHUTe Ha TpUMepe arjeTaMi/ia cyiabble KUC/IOTHBIE M OCHOBHBIE CBOWMCTBA aMHU/IOB.

[TpuBeauTe MexaHU3M peakLii ro)MaHOBCKOI'O pacliielyieHus1 Ha IpUMepe Moy4YeHusl MeTh/IaMUHa.
[Touemy anudaTrueckre aMUHbI — O0siee CUTbHBIE OCHOBAHUS, YeM aMMHaK?

[TepeuniciiTe CrIOCcOOBI MOTYYeHHs aMUHOKHUCIIOT (6e3 cxeM peakiuii).

Kakoe coeuHeHre 00pa3yeTcsi B pe3y/bTaTe B3auMO/IEHCTBHUS STUIOBOTO 3(hHpa XJI0PYTOIbHOM
KHUCJIOTBI C aMMHUAKOM?

[TepeuniciivTe NPpUUYUHBI KU30MEPUHA AMUHOKUCIIOT.

Uro Takoe KoMIieKCoHbl. [IpuBeauTe pumep.

YeM 00BCHUTH OCHOBHBIE CBOMCTBA OpHUTHHA? Kak elrje Ha3bIBaeTCsI 3Ta AMUHOKHC/IOTA?

Uro Takoe MetaMepus? [IpuBesure nipumep.

[Mepeuriciute CriocoObl MOMYYeHUsI aMU/I0B (B3aUMO/IeMCTBHEM KaKUX BeIleCTB MOTYYar0TCs aMU/IbI?).
OOBsICHUTEe Ha/IMUKe I1[eJIOUHON peakLi BOJHBIX PACTBOPOB AMHUHOB.

Yro Takoe amuauHbI? [IprBeauTe o61Iyt0 Gopmysny aMUZMHOB

MoueBrHa IIMPOKO MCTOIB3YeTCsI B CeIbCKOM XO03STCTBe KakK yAoOpeHue, Kak MOJKOPMKa /sl TIOJU-
raCTPUYHBIX XXUBOTHBIX. OOBSICHUTE, TIOUEMY MOUYEBUHY HeJIb3sl XPaHUTb Ha OTKPBITOM Bo3ayxe. OT-
BeT MOJTBEPAUTE C IOMOILBI0 XMMHUYECKUX peaKL1il.

AmMuj cynb(paHUIOBOM KHUC/IOTHI (CTPENTOLUA) SIBASETCS pPOJOHAUaTbHUKOM Cy/b(aHUIaMUIHbIX
MIPOTUBOMUKPOOHBIX TperapaToB. Harmuimre peakLyy MosiydeHust Cyab(aHuiaMua U3 aHuIvHa.
buypeToBasi peakuysi UCIOJB3YeTCST B OMONOTMYECKONW XWMHWHU AJisi KOJIMYEeCTBEHHOTO OIIpe[le/leHuUst
0enkoB B OMOJIOTMYECKUX >XUAKOCTSX. OOBSICHUTEe Ha3BaHME 3TOM peakiyu. Hamwuimmre peakiuo
obpa3soBaHus 6uypera.

Buramun PP (Bs, HUKOTMHaMHK[) TipeAynpexkiaer 3abosieBaHue Tiesyiarpy. HamuiiuTe peakiiuio
MO/yYeHUs HUKOTUHAMK/Ia U3 HUKOTMHOBOM KHC/IOTHI U U3 ee XJIOPaHTUApu/a.

Yro Takoe murHuH? Kak ero 0OHapy>KWTh C MOMOILBIO TPOM3BOJHBIX aHWIMHA? Kakoe mpou3BozHOe
Heo0X0UMO B3SITh?

HarnummTe peakuyio B3auMOAEHCTBUSI aHUIMHA ¢ OpomMom. UeM 0OBSCHSIETCS JIETKOCTh TIPOTEKaHUsI
3TOU peakLuu?

TecToBble 33laHKsA /I/IfA TEKYII[ero KOHTPOJIsi 3HAaHUH 1o pa3jeny 9 «A3oTcojepixaiiue
coeJMHEeHUs»

JlaHa nenoyvka npeppaieHHui

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

|
NH:
Ykaxurte popMy/1y IPOMEXXYyTOUHOro X

CH,Cl-CH,—-COOH
+CH3—-CHCI-COOH
CH3;-CH-COOH

|
OH



CH,=CH-COOH

AMHHOKHC/IOTHI MPOSABJ/ISIOT CBOMCTBA:
TO/IbKO KHCJIOTHEIE,
TOJILKO OCHOBHEIE,
+amdoTepHbIe.

Kakue peareHTbI HOTPeOYIOTCS /IS MOTyYeHHs A-aMHHONPONMOHOBOH KHC/IOTHI U3 MPOMHOHO-
BOM?

XJIOp U MeTU/IaMUH,

XJIOPOBOZOPOA ¥ aMMUaK,

+XJ/10p ¥ aMMHUaK,

TUAPOKCHUJ HAaTPUA U XJIOPUJ, aMMOHUS.

OCHOBHBIE CBOHCTBA aMHHOKHCJ/IOT 00yC/I0B/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
yIJIeBOJJOPO/IHOTO PaiuKara,
+aMHWHOTPYIIIIBI,
KapOOKCH/IbHOM TPYTITIBL.

B cuIbHOIIE/TOUHOH Cpejie aMHHOKHC/IOTA MPeACTaB/IAeT CO00M:
+aHHOH,
KaTHOH,
OWTIOSIPHBIN HOH,
HeUTpaIbHYI0 MOJIEKYY.

AMHHOKHC/I0TBI, KOTOpPbIe He MOT'YT CUHTe3HpP0BaTbhCA B OPraHu3Me yej0BeKa, a MOCTyNalT C
Nuileid, Ha3bIBalOTCS:

O-aMHUHOKHCJIOTaMU,

THILLEBbIMH,

+He3aMeHHUMBIMU,

reTepoLUKINYeCKUMHU.

CKO0/IbKO M30MepPHBIX JUMENTH/I0B MOXKHO MO/IyYUTh U3 IByX aMMHOKHMC/IOT — IJIMLUHA U a/ia-
MHHaA?

+ABa,

TPH,

yeThbIpe,

MSITh.

IToacnacTuTenb acmapTaM NMpeACTaB/sieT co00i MeTHU/I0BbIN 3¢up aunentuja u B 200 pa3 cia-
e caxapa. OH umeet popmyiy:
HOOC-CH>;-CH-CO-NH-CH-COOCH;3
| |
NH; CH>-CeHs5

OcTaToK KaKoi aMHHOKHMC/IOTHI, HAPSAY C acnapariHOBOM KHC/I0TOM, BXOJJUT B COCTAB acmap-
Tama?

JIeN1IYH,

+deHunanaHuH,

BaJIvH,

[JIALIYH.

Kakwue u3 BelecTs UMeIOT II0JIMMEPHYI0 IpUpoay?



aMUHOKHUCJIOTHI,
+6enky,

JKHPBI,
BOCKH.

BesKy, BHINO/THAKIIHE KAaTATUTHYECKYH (yHKI[HIO, HA3bIBAKTCA:
rOPMOHAaMH,
+depmeHTamu,
BUTAMUHAaMH,
TIPOTeUHAMM.

AMHHOKHC/IOThI, He00X0AMMBIE /I/If MOCTPOEeHUs1 0e/IKOB, MONAJal0T B OPraHM3M YejioBeKa:
+C naLen,
C BO3yXOM,
C BO/JIOH,
OT MaTepHUHCKOI'0 OpraHu3ma.

CnupasieBHiHOE COCTOSTHYE TO/TATIENITH/{HO LielH sIB/ISAeTCs CTPYKTYPOH Oesika:
TepBUYHOM,
+BTOPUYHOM,
TPETUUHOM,
YeTBePTUUHOM.

JeHaTypaiuei Ha3bIBaeTCs:
CBsI3bIBaHME Oe/IKaMH MOJIEKYJT BOJbI,
+9acTUUHOE WY TI0JTHOE pa3pyllieHue MPOCTPaHCTBEeHHOUM CTPYKTYPhI Oe/TKOB IMPH COXPAHEeHUH T1ep-
BUYHOU CTPYKTYPHI,
pacIieryieHye MoUITeNITUIHOM T1eNy TI0/, lelicTBreM ()epMeHTOB,
riotepst 6eJIKOBOM MOJIEKY/IOH /IeKTPUUeCKOro 3apsi/ia MpU orpesie/IeHHOW KUCIOTHOCTU CPeJibl.

T'uapo/n3 0e/IKOB MCIO/IbL3YIOT:
+/17151 TIOJTyYeHUs] aMUHOKUCJIOT,
IS TIOJyUeHUsI CTYJHeH,
1Sl CHYDKEHHSI PaCTBOPUMOCTH O€/IKOB B BOJIE,
[ KAUeCTBEHHOTO 0OHapYKeHUst OeTKOB.

Ilpu ropeHuM 0e/IKOB OIYIlAeTCsl 3anax:
TYXJIBIX SIUII,
“FKKEeHOr0 pora,
amMMHUaKa.
ropeJioi pe3vHsbI.

JI/1A NpOBe/jeHUsA KCAHTOMPOTEHHOBOM PeaKUH MoTpedyeTcs peareHT:
H>SO4
Cu(OH)2
+HNO3
FeClz

Benkamu Ha3bIBawTCA:
MIPUPO/HbIE MTOIMMePbl, MOJIEKY/Tbl KOTOPBIX TOCTPOEHbI U3 OCTAaTKOB MOHOCaxapyu/0B;
+TIPUPO/IHBIE MTOIMMEpPbl, MOJIEKYJIbI KOTOPBIX [TOCTPOEHbI U3 OCTaTKOB O-aMUHOKUCJIOT;



TIPUPO/IHBIE BelleCTBa. TIPe/ICTaBISIONe CO00M C/I0KHBIe 3(UPBI TTTULEPUHA U BBICIINX KapOOHOBBIX
KHUCJIOT;

TIPUPO/IHBIE TTOJTUMEPHI, MOJIEKYJIbl KOTOPBIX TTPEZCTaB/ISIOT COO0M TI0C/Ie10BaTeIbHOCTh HYK/IEOTH-
710B;

Kakue u3 pyHKIMii CBOMCTBeHHBI 0e/TIKaM?
KaTajuThuuecKas,
TPaHCIOPTHas,
3all[UTHas,
+BCe CBOMCTBEHHBI.

MaccoBas 01l KaKOro 3/ieMeHTa B 0e/IKax Hau0o/ibIaa?
+yryiepoga,
BOJIOpPO/Ia,
KUC/IOPO/ia,
asora.

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

BuTKM cimpa/ii BTOPUYHOM CTPYKTYPbI 0e/1Ka CKpenyieHbI IJIaBHBIM 00pa3oM 3a cueT CBsi3eil:
HMOHOBBIX,
KOBaJIeHTHBIX,
+BOJOPOJHBIX,
AUCyTbGOUIHOMN.

K peHarypanuu 0e/ika MOXKeT IPUBECTH:
JobaByieHre CUbHBIX 3/IEKTPOJIUTOB,
HarpeBaHue,

(h13BO3M€ElCTBYE,
+BCe OTBETHI BEPHbI

Be/Ku ABIAOTCA OAHUM U3 Ba)KHEHIIIMX KOMIIOHEHTOB MHUIIHM. B OCHOBe YCKOpeHHs 0e/Ika B Ke-
JIYAOUHO-KHIIIEYHOM TPAKTe JIKUT PeaKI[us:

OKHCJIeHMS],

+TUIPO/IN3a,

TepuduKaLys,

JerupaTalyu.

M3roroBieHue Ge3e 0CHOBAHO Ha CIIOCOOHOCTH 0e/IKOB K:
TUZPONHU3Y,
TU/paTalyy,
+TIeHo00pa30BaHMUIo,
JleHaTypaLiH.

Jlns npoBeieHNsi OMyPeTOBOI peaKkIjuu MOTPedyeTcs peareHT:
HNOs3
(CH3COOQ).Pb,
H>SO4



+CuSO0e..

YkaxuTe Ha3BaHHe 0e/1Ka, BBINO/THAIOINET0 (pepMeHTaTUHBHYH (PYHKIUIO:
+ypeasa,
reMor/100uH,
ruHTepdepoH,
KEepOTHH

Ilpu o6pa3oBaHUM MEPBUYHON CTPYKTYPHI 0€/1Ka Ba)KHEHIIINM BH/IOM CBSI3H SIBJISETCH:
+renTuaHas,
aucynbhuHas,
BOJIOpO/JHas,
VIOHHasl.

Ilpu geHaTypanuu 0eska He pa3pymiaercd CTPyKTypa:
+11epBUUHas,
TpeTuuHag,
4yeTBepPTHUYHAS],
BCe pa3pylIaloTCs.

Kakoii ru/ipo/in3 0e/IK0OB NMPOTEKaeT C 00/1bIIeH CKOPOCTHIO?
+(hepMeHTaTHBHBIM,
KUC/IOTHBIN
11e/I0YHOU
HeWUTpabHbINA

JI1s1 KaueCTBEHHOT0 00Hapy)KeHHs 0e/IKa B MPUPOJAHOM 00beKTe MO)XXHO HCII0/Ib30BaTh pPeak-
L{UI0:

«CcepebpsiHOTO 3epKajia»,

Barnepa.

+0uypeToByIo,

00Oy U3 Tepeurc/ieHHbIX

Hanmumne cepbl B 6e/IKax 00Hapy)KMBaeTCsl C MOMOIIBIO peareHTa:
HNOs3
Cu(OH),
FeClz
+(CH3COO),Pb

YTo Ha3bIBaeTCA U303/IEKTPUUECKON TOUKOI 0e/TKOB?

3HayeHHe MoTeHLKasa, P KOTOPOM TIPOMCXOJUT aHOJHOe OKUC/IeHre benka;

BeJ/IMUMHA IEKTPUUECKOr0 3apsiia 6e/TKOBOI MOJIEKYJIbI B PACTBOPE C 33/]JaHHBIM 3HaueHueM pH;
+3HaueHue pH pacTBopa, Mpy KOTOPOM MoJieKyJsia Oesika He UMeeT 3/IeKTPUUeCcKoro 3apsifia;
3HaueHre pH pacTBopa, Mpy KOTOPOM TTPOUCXOUT JeHaTyparus Oeska.

MoueBHHY M0/Iy4al0T B3aMO/ielCTBHEM:
+aMMMaKa U yIjIeKucIoro rasa,
amMMMaKa, yryeKMcIoro rasa v Bofibl,
aMMuaKa U YKCYCHOW KUCJIOTBI,
BOCCTaHOBJ/IEHEM HUTPOMeTaHa.

AMUJBI pearupyrT ¢ a30THCTON KHCI0TOM KakK



TepBUYHbIE AMUHBI,
BTOPUUHbIE aMUHBI,
TPeTUUHbIe aMUHbI,
+yeTBePTUYHbIN aMMOHHEBbIN NOH

MoueBHuHa, pearupysi ¢ a30THON KHC/I0TOH, 00pa3yer:
+CO0JIb,
a3oT, BOJy U YTJIEKUCIIBIN Ta3,
OCHOBaHHUe,
ouyper.

C Kako# rpynmnoii MoueBHHBI 0y/ieT pearupoBaTh (popMasibJerusi:
¢ KapOoHUIOM,
C aMUHOTPYTITION,
OyzeT pasnaraTb MOUEBHHY,
+He OyZieT pearpoBark.

Yto Takoe OuyperoBasi peakuus?
+peakiysi CIJIaBJIeHUS] MOUEeBHHbI;
peakiyst 00pa30BaHuUsT KOMITJIEKCHOM MeZHOM COJIU C OMypeToM;
peakiyst aMUHOKHC/IOT C OKCUJIOM Me[Iy;
peakifysi o6pa3oBaHHs OUTIO/ISIPHOTO MOHA aMUHOKHCIIOT.

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

Kakoii aMHiH 1ojy4aeTcsi NpH MOJTHOM BOCCTAaHOBJ/IEHUH 2-HUTPOOyTaHa:
OyTU/IaMKH;
8mop-0yTH/IaMUH;
JV3TU/IaMUH;
+1300yTUIAMUH?

N3 kakoro BeIecTBad B iB€ CTdJUH MOXKHO ITOJIYUYUTb dHUW/IHH:
CsHs0H;
C6H5CH3;
+CeHe;
CsHsN(CHs),

Tema 10 I'eTeponuk/inyecKue coeJMHEeHHS
KoHTpo/ipyeMbie KOMIIeTeHLIUM (UM UX YacCTH):
- ciocobeH 000CHOBATh U peaii30BaTh B MPOheCcCHOHATBLHON [IeITe/TbHOCTH COBPEMEHHbBIe TeX-
HOJIOTUM C MCIO/b30BaHUEM TIPUOOPHO-UHCTPYMEHTa/bHON 0a3bl M HCI0/b30BaTh OCHOBHBIE
ecTeCTBeHHbIe, OH0/IOTHUecKre U TIPOQeCCHOHAbHbBIE TIOHATUS U MEeTO/IbI TIPH pellieHuu 00i111e-
npogeccruoHanbHbIX 3a7au (OITK-4).

TecToBbIe 3afilaHuA /I TEKYLIero KOHTPOJIsi 3HaHui no paspeny 10 «["eTepouukindeckue
coefMHEeHUA»



2—M30NPONUH/I—5—MeTH/II[AK/IOTeKCAHO,I 10 CTPOEHHI0 YI/IEBOJOPO/JHOI0 CKe/IeTa SIB/IAETCS CO-
e/JHHEHHEeM:

+KapOOLMK/TNYeCKUM;

reTepOLUK/TNUECKUM;

Herpe/e/IbHbIM;

apOMaTHYeCKUM;

TpeTHuHbIM 0/JHOBA/IECHTHBIM YIJIEBOJOPOJHBIM PaAUKAa/IOM ABJIAETCH:
HEeOIr'eKCuri,
OeH3U/TH]IEH;
aJlJInI,
+TpeT.-TIeHTHI;

BuiuHa/ibHBIM ABYXBa/IeHTHBIM YI/IeBOAOPO/HbIM Pa/JUKA/IOM ABJ/IAETCA:
benu;
M—TOJIUT;
+o0—(eHueH;
ni—heHunsIeH.

ITo 3aMecTUTeIHLHON HOMEHKJ/IAType coeJuHeHHe (heHU/IITU/IKETOH Ha3bIBAeTCA:
METUJIOBBIH 3(hUp OeH30HHON KUC/IOTHI;
(heHWI3TUIKETOH;
+1 — ¢peHunmnponaHoH-1;
MeTH/I0eH304aT;

ITo 3aMecTHTE/IbHOM HOMEHK/IaType coeJJuHeHHe Cy/ab¢aHu/I0Bast KMC/I0TAa HAa3bIBAeTCHA:
n — aMuHO(eHUICyTb(OHOBAs KMCJIOTa;
cy/b(haHuIoBast KUCJI0Ta;
4 — aMUHOLIMK/IOTeKCaHCY/Ib()OHOBAst KUC/I0Ta;
+n — aMrHOOeH30/1CyTb(hOHOBAsT KUCIOTa;

ITo ¢pyHKIMOHA/IBHBIM IPyNIIaM aHecTe3uH (3TH/I0BbIN 3(UP N-aMUHOOEH30HHOM KHC/IOTHI) AB-
JISIeTCA:

aMu/| ¥ TIPOCTOM 3¢up;

+CJI0KHBIN 3(UP Y aMUH;

KEeTOH U TPOCTOoi 3¢up;

KapOOHOBast KUC/I0Ta, MPOCTOM 3QUP U aMUH;

ITo pyHKIMOHANBHBIM rpynnaM (eHuIcaMuuIaT ((peHUI0BbINi 3(pUp 0-rupoKCHOeH30HHON
KHCJI0ThI) SIBJISIETCSA:

KapOOHOBast KMCJIOTa;

KeTOH, MpoCToi 3up, dpeHon;

KeTOH;

+(eHo, CI0XKHBIA 3QUp.

CTpyKTypa 2-MeTH/I-3-0KCOMEeHTaH/JUOBOH KHC/IOThI COIEP)KUT 0011iee YHC/I0 (PyHKIIMOHA/TBHBIX
rpymm:

1;

2;

+3;

4;



Tabmuna 4 — Kpurepuu onieHKH chOpMHUPOBAaHHOCTH KOMITETEHLIN

Kop v HaumeHOBaHMe
WH/IMKAaTOpa JOCTHKeHHs
KOMIIeTeHLIUM (YacTu
KOMIIeTeHI[1H)

KpuTepuu orieHrBaHus COOPMUPOBAHHOCTH KOMIETeHIIMHY (UaCTH KOMIIeTeHI[HH)

Ha 6a30BOM ypoBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OL|eHKE «Y/IOBJIETBOPUTETLHO»
50-64% oT MakCUMaJILHOTO Oasia

COOTBETCTBYET OIL[eHKE «XOPOIII0»
65-85% 0T MakCUMaJILHOTO basia

COOTBETCTBYeT OL|€HKe «OT/INU-
HO»

86-100% oT MakCUMAaJILHOI0 Oas-
Ja

3HaTh:

HN/I-1 3HaeT OCHOBHEBIE
eCTeCcTBeHHbIe, OM0/IorH-
yecKue U rpodeccro-
HaJIbHbIE TIOHATHUS U Me-
TO/IbI TP PeIleHrH 00-
iernpodeccuoHanbHbIX
3aJau, COBpeMeHHbIe
TEXHOJIOTHH C UCIT0JIb30-
BaHHeM ITpUOOpHO-
WHCTPYMEHTAJIbHOM 6a3bl

CTyzIleHT yCBOW/I OCHOBHOE COJiep>KaHhe MOZYJIst
HEOpraHW4YeCKOW XMMHU, HO UMeeT MPo0eJib B
YCBOEHUM MaTepuasa, He MpensiTCTBYIOIIHe
JanbHenIeMy o0 y4eHHo:

-B JIOTUYECKOM PaCCY>KZEHUHU HET CYIIleCTBEHHbBIX
oIIMOOK, HO JOMYyIIeHa CyIieCTBeHHas OIu0OKa B
MaTeMaTUYeCKUX pacueTax Mpy pelieHnn

3azay;

-nabopaTopHasi paboTa BBIITOTHEHA TTPABHIILHO HE
MeHee YeM HarloJIOBUHY WM [IOMyIleHa
CyllleCTBEeHHast OIIMOKa B XO/ie IKCIIEPUMEHTa, B
00bsicCHeHUH, B 0(hOpMJIeHHNHU paboThI, B
coOTF0IeHUH TIPABHMIT TEXHUKH 0€30TacCHOCTH TpH|
paboTe ¢ BelrjecTBaMu U 000pyOBaHUEM,
KOTOpasi UCTIPABJISETCS TI0 TPeOOBAHUIO YUUTEIS;
- MaTepuas u3/iaraeT HeCUCTeMaTU3UPOBAHHO,
(bparMeHTapHO, He BCer/ia MoC/Iel0BaTeNbHO;
-TI0Ka3bIBaeT HEJOCTAaTOUYHYI0 C(HOPMHUPOBAHH
OT/IeJTbHBIX 3HAHWHM U YMEeHW; BBIBOJIBI U 00001
apryMeHTHUpPYeT €/1abo, A0MyCKaeT B HUX OLIMOKH
- IOMYCTW/ OLIMOKH ¥ HETOUHOCTH B HCIIO/Ib30B
HAyYHOV TE€PMHUHOJIOTHH, OTIpe/ieIeHUs TIOHSTUH
He/[0OCTAaTOUHO YeTKUeE;

- He MCTI0/Ib30Ba/l B KAUeCTBe JI0Ka3aTe/bCTBa

BBIBO/IbI M 0000111eHMst 13 Hab/roieHuH, (hakToB,

CTyIeHT TOKa3bIBaeT 3HAHUSI BCETO
W3y4YeHHOT'0 MPOTPaMMHOTO0 MaTepH-
ana. [aéT MoJHbIA M TMpaBWIbHbBIN
OTBET Ha OCHOBe W3yUYeHHBIX TeOPUH;
He3HauWTe/IbHbIe OIIMOKUA M HeJoué-
Thl TIPU BOCTIPOM3BEIEHUM W3yUeH-
HOrO0 Marepuasa, Orpe/ie/ieHUsl TI0-
HSTUWA Jan HeroJjHble, HeOoblve
HETOYHOCTU TP  KCII0/Ib30BaHUU
Hay4YHbIX TEPMHUHOB WM B BBIBOJ|AX
u 00001[eHUsIX U3 HAOMIOAeHUd U
OTBITOB; MaTepuas u3JiaraeT B Orpe-
JleJIeHHOW JIOTMYeCKOW TI0CejoBa-
TEeJIbHOCTH, TIPU 3TOM [IOMyCKaeT Ofi-
Hy HerpyOyro ommbOKy uiu He Gosiee
JBYX HeJJOUETOB U MOXKET UX MCITpa-
BUTh CaMOCTOSITE/IbHO TIpH TpeboBa-
HUM WIK TIpU HeOOJBIION TIOMOIIU
TIpero/iaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBI MaTepuas; TOATBEPXK/aeT
OTBET KOHKDETHBIMHM TIPUMEpPaMH;
MPaBWILHO OTBEYAeT Ha JIOTOJIHU-
TeJIbHbIe BOTIPOCHI TTPerio/iaBaTelisl.

B noruueckoM paccy/eHUH U pe-

IMIeHWHW HeT CYIeCTBEeHHBLIX O]_HI/I6OK,

CrygeHT TioKa3bIBaeT ryiybokoe u
MoJIHOe 3HaHWe U TIOHUMaHUe
BCero o0bEMa IpOrpaMMHOrO Ma-
Tepyana; T[0JIHOe TIOHUMaHue
CYIIIHOCTH paccMaTpHUBaeMbIX
TOHATHM, SIBJIEHUM W 3aKOHOMep-
HOCTel, Teopul, B3aMMOCBSI3el;
naboparopHasi paboTa BBITIO/IHE-
Ha TIOJHOCTBIO W TIPaBWIBHO,
c/leslaHbl TIPABUJIbHBIE HaOJIIO/e-
HUS ¥ BBIBOJIBI;

9KCTIepUMEHT  OCYIIeCTB/eH TI0
MJIaHy C YYeToM TeXHWKU Oe3-
OTMacHOCTH U TIpaBWI pabOThI C
BellleCTBaMH U 000py/J0BaHUEM;




OINBITOB WJIX OOITYyCTHUJI OIIIMOKHU IMMPpH NX HU3JI0KEHK

HO 3a/jaua pellleHa HeparjoHa/IbHbIM
criocoboM WM JIOTyIeHO He Oosiee
JBYX HECYIL[ECTBEHHBIX OIINOOK.

Ymerh:

H/I-2 YmeeT UCnonb30-
BaTh OCHOBHbIE ecTe-
CTBEeHHbIe, OHMoJIorHuye-
CKue U rpodeccroHab-
HbI€ TIOHSITUS] U METO/IbI
TIPH peleHur obIenpo-
(deccruoHanbHBIX 3aiau

OTBeuaeT HeMO/IHO Ha BOMPOCHI Mpero/iaBaTesis
(yryckasi U OCHOBHOE), W/Id BOCIIPOU3BOAUT
cofiep)KaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
MOHUMaeT OT/ie/ibHble TI0/I0XKeHUsI, UMeloLLre
Ba)KHOE 3HaueHUe B 3TOM TeKCTe.

OO6Hapy>KvBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/IeNTbHbIX TI0JI0XKeHU TIPU BOCIIPOM3BeIeHHUH
TeKCTa yueOHUKa (3amnuceli, MepBOMCTOYHUKOB) U]
OTBeYaeT HENOJIHO Ha BOMPOCHI IperojaBaresis
MyCKasi OfHY-/Be IrpyOble OIMOKY BLICTAB/ISETCS
JIeHTy, KOTOPBIA He COBCEM TBepZO BjiajleeT MaTe
JIOM, TpU OTBeTax JOMycKaeT MasoCyllleCTBex
TMOTPEIHOCTH, WCKa)XKeHHUsI JIOTMUeckod Ioc/e]
TebHOCTH,

HETOUHYIO apr'yMeHTAaIUI0 TeOPeTUUeCKUX
T0JIO>KEHWM, UCTIbIThIBAeT 3aTPyJHEHUsI MPU
pelLleHnH J0CTaTOUHO CI0XKHBIX 3a/1ay.
WcnbiThiBaeT 3aTpy/iHeHUsI B TPUMEHEHWU 3H4
HeoOXOIUMBIX ZIJisl pellieHus 3a/jau pa3/TMUHbIX T
npu OOBSICHEHWM KOHKDETHBIX SIBJIEHMA Ha OC
Teopui 1

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

MPaKTUYeCKOoro NMpUMeHeHHsl Teopuit

CTy#eHT yMeeT CaMOCTOSITe/IbHO
BbI/Ie/IATh TJIaBHbIe TIOJIOXKEHHSI B
M3yueHHOM MaTrepuase; Ha OCHOBa-
HUM (DaKTOB U TIPUMepPOB 0000ITIaTh,
JeflaTb  BBIBO/IbI,  yCTaHAB/IMBaTh
BHYTpUIIpeIMETHbIE CBsI3U. [Ipume-
HSITh TIOJy4eHHble 3HaHWs Ha TIpak-
THKe B BUJOW3MEHEHHOW CHTYalUH,
co0rolIaTh  OCHOBHBIE  TIpaBWJIA
KY/JIbTypbl YCTHOW peud U COMpo-
BOXKZIaKOLl[ell MUCbMEHHOM, HCII0Jb-
30BaTh HayuHble TEPMUHBI; jlabopa-
TOpHasi paboTa BBITIOJIHEHA TIpa-
BUBHO,  C/leJlaHbl  TPaBWIbHBIE
HaO/MIO/IeHNsT U BBIBOJBI, HO TIpU
3TOM 3KCIIEDUMEHT TPOBeJieH He
TIOJTHOCTBIO WM JIOTYIIEeHbI Hecylie-
CTBEHHbIE OIMOKHM B paboTe C Belle-
CTBaMH U 000pyJOBaHUEM.

CTyzieHT yMmMeeT COCTaBUTh IIOJI-
HbIW Y MpaBWIbHbIN OTBET Ha OC-
HOBe M3y4YeHHOTO MarepHuasa;
BBIJIEJIITh TJIaBHBIE TI0JIOXKEHHS],
CaMOCTOSITE/TBHO ~ TIOATBEPXK/ATh
OTBET KOHKPETHBIMHM MPUMEPAMH,
(hakTaMu; CaMOCTOSITE/ILHO U ap-
TYMEHTUPOBAHO [leJlaTh aHaJIu3,
000011IeHUs, BBIBOABI. Y CTaHaB-
JIUBaTh MEXMpeJMeTHbIe (Ha OC-
HOBe paHee TPUOOpeTeHHbIX 3Ha-
HUM) U BHYTPUIPEJMETHbIE CBf-
31, TBOPUYECKU TPUMEHSTh TOJY-
YeHHble 3HAaHWA B HE3HAKOMOM
CHUTYaLUH. I[TocnieoBaTenbHO,
y6TKO, CBSI3HO, OOOCHOBAHHO U
6e30mMO0YHO M3/araTh yueOHBbIH
Marepuas; JaBaTh OTBET B JIOTH-
YeCKOW T0C/Ie[JOBaTe/IbHOCTH C
HCI0/Ib30BaHHUEM TPUHATON Tep-
MHHOJIOTMHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/IMPOBATh TOUHOE
oripefie/ieHMe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITWH, 3aKOHOB,
TEOpUH; MPU OTBETE He MOBTOPSIThH
JIOC/IOBHO TEKCT yueOHHKa; M3/a-
raTb Marepuag JIMTepaTypHbIM
S3bIKOM; TIPAaBHJIBHO M 00cCTOSI-




TeJIbHO OTBeuaTb Ha [IOTIOJIHU-
Te/lbHbIe BOMPOCHl yuutessi. Ca-
MOCTOSITeJTbHO ¥  paljloHa/lbHO
WCII0/Ib30BaTh HarjsiiHble T0CO-
Ousi, CrpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [OTIO/IHUTE/BHYIO JIU-
Teparypy, MepPBOMCTOYHUKY;
TPUMEHSITh CUCTEMY YCJIOBHBIX
0003HauUeHWI TIPU Be/IEHUH 3aliui-
cel, COMpPOBOXZAIOIIUX OTBET;
WCTIONb30BaHKe [jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB U3 HaO/IOfIeHUH U
OTTbITOB;

Brazets:

N/1-3 Bnageet HaBbIKaMHU
000CHOBaHUsI U peanu3a-
11U B MpocdeccroHab-
HOMU J1esiTeIbHOCTHU CO-
BpeMeHHbIX TeXHOJIOTHI
C UCIM0JIb30BaHUEeM TIpu-
OopHO-
WHCTPYMEHTa/IbHOU 6a3bl

CTyzseHT BrazieeT HeoOXOAWMBbIMU HaBbIKAMU
paboTel ¢ mpubopamMu, uepTeXaMu, CXeMaMHu U
rpaduKaMu, COMyTCTBYIOLMMHU OTBETY; 3arucCH,
COTIPOBOXKZIAIOII[HE OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CryzeHT He oOmafaeT 10CTaTOYHBIM
HaBBIKOM PabOTHI CO CIIPAaBOYHOM /1M
TepaTypol, yueOHUKOM, IepPBOMCTOYUA
HUKaMy (TIPaBWJIbHO OPHUEHTHPYeTCH,
HO paboTaeT MeZlJIeHHO).

BrnazeeT HaBbIKAMHU peIleHUsT XUMMH
YecKMX 3aJau [0 3a/laHHOMY aJIro-
puUTMy

CTy#eHT BaJeeT  KyJbTypOH
MBIIIJIEHHSI;  CITIOCOOHOCTBIO K
0000111eH1I0, aHa/In3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CHUCTeMaTH-
3al[My, TIOCTAHOBKE 1Ie/Iell U BbI-
Oopy myTel WX [JOCTW)KEHHUS, B
JIOTUYECKOM PpaCCy)K/IEHUH U pe-
[IIeHWM HeT OIIMOOK, 3ajaua pe-
IIIeHa Pal[MOHA/ILHBIM CI0COO0M;
MPOSIB/IeHbl HAaBBIKKM OpraHu3al[i-
OHHO-TPYZIOBBIX ~yMeHH (o[-
JeP>KUBAIOTCS YMCTOTa pabouero
MecTa U TOpSZIOK Ha CToJie, KO-
HOMHO MCIT0JTb3YIOTCSI PEaKTHBBI).




Mojayab 3. «OcHOBBI (PU3HYECKON M KO/VIOUAHON XUMHUM»

Bomnpocsl s codecegoBaHusi mo Moy 10 3 «OcHOBBI (pr3UUeCKOH U KOJIJIOUAHOH XHMHH»

1. CopmynupyiiTe miepBbIii 3aKOH TePMOJUHAMUKH. [laiiTe orpeesieHrst TIOHSITUN «TerioTa», «pabo-
Ta», «BHYTPEHHSISI SHEPTHsI CUCTEMBI», «3HTa/bIHsI». PacCMOTpHTE TIPUIO)KEeHHe TTIePBOro 3aKOHa Tep-
MO/JIMHaMUKHU K pa3/MYHbIM TePMOJUHAMUYECKUM I1pOLieccaM.

2. ChopMynupyiiTe 3aKOH [IeHCTBYIOLMX MaccC. 3anuiInTe Bblpa)KeHWe KOHCTaHThl XMMUUECKOIO paB-
HOBeCHsI /I/11 KOHKPETHBIX PeakIvii pa3HbIMU criocobamu. [Tokaxute cBsizb Mexxy Kp u Kc. TIpuBeau-
Te TipuMepbl peakuui a5t KoTopbix Kp = K¢, Kp > K¢, Kp < Kc .

3. PactBopbl. Teopun pactBopoB, ponb yuenusi [].JM1.MeHzgeneeBa. CriocoObl BbIpa)keHHs1 KOHL|eHTpa-
LM pacTBOpPOB. Kak MpPUrOTOBUTH OJHOMOJISIDHBIM PAcTBOP XJIOPUCTOTO KasbLUs, AeLIMMOJISIPHBIN
pacTBop OOpPHOM KUCTOTHI?

4. JTaiiTe TIOHSITUSI O CTaHZAPTHBIX TEIJIOTaX 00pa30BaHUs M CTaHJJaPTHBIX TETUIOTaX CrOpaHUs Bellje-
cTtBa. UTo cob0¥ Mpe/iCTaB/IsAIOT CTaHJapTHBIE TeTIoThl obpa3zoBanus H.O, CO2, CaCO,? Kak paccum-
TaTh TEIJIOTY CrOpaHWsl OpPraHUUYeCcKOoro BellleCTBa, pacriosiarasi JaHHBIMU I10 TerioTaM 00pa30oBaHUS
Pa3/IMUHBIX BelecTB?

5. [IpoananusupyiiTe ypaBHeHHe W30T€PMbl XMMUUECKON peaki[iy, TTOKa)KUTe ero npakThuyeckoe npu-
MeHeHMe. 3anuilrTe ypaBHeHHe [i/1s1 KOHKPeTHOU peakLvy.

6. M306pa3uTe quarpaMMy COCTOSIHUSI HEOTPaHUUEHHO CMELIUBArOIIUXCS )KUAKOCTeH, UMEIOIINX MaK-
CMMYM WM MHMHMMYM Ha KpPMBOW Temreparyp KureHus. HasoBuTe nMHMM M T0JISl, UMEOLMeCs Ha
auarpamme. Jlaiite ¢popMy1MpoBKYy BTOporo 3akoHa KoHoBasoBa. UTo Ha3bIBaeTCsl a3e0TPOITHON CMe-
cbt0? [ToueMy a3eoTport He MOXKeT OBbITh pa3ziesieH OOBIUHBIMU METO/IaMH TTePerOHKH?

7. Pa3nmuuus B CBOMCTBaxX pacTBOPOB 3JIEKTPOJIUTOB M HE3/EKTPOJUTOB. OCHOBHbIE TOJIO)KEHUST Teo-
PHUM 37eKTPOIUTHYECKON Auccouaiu bpeHcresa. Kakve omnbITHBIE JaHHbIE TOATBEP)KAAIOT TEOPUIO
371eKTPOJIMTUYECKOM AUCCOLMALIUU?

8.CunbHble U c1abble 3/1eKTPOUThl. KOHCTaHTa M CTeneHb JUCCOLMALK, CBS3b MEXIY HUMH. V30TO-
HUYeCKUH K03 dUIIMeHT /it paCTBOPOB CJ1a0bIX /I€KTPOJIUTOB

9. KoHcTaHTa AMCCOLMALMM C1abOTO 3/IEKTPOJIUTAa M €e CBS3b C 3/IeKTPONPOBOJUMOCTHIO. Kakumu
OTBITHBIMU JJAHHBIMUA HEOOXOIUMO PacriosiaraTh Jijist OTpe/ie/ieHrs KOHCTAaHThI TUCCOL[AAIN?

10. DnexkTpuyecKasi JUCCOLMALIMS HEBOJHBIX pacTBOPOB. OCOOEHHOCTH 3/1eKTPOMPOBOIUMOCTH B ITUX
pacTBopax.

11. KakoBbl 0COOEHHOCTH TeTeporeHHbIX peaklyi? M3 Kakux CTafiuii MOXKeT COCTOSITh reTeporeHHast
peakiusa? PaccMOTpUTe Ha KOHKPeTHBIX IpUMepax.

12. CBobosiHast TOBEPXHOCTHAsI SHEPTHUs U TIOBEPXHOCTHOe HaTshkeHWe. DaKTopbl, BAUSIOIIME Ha T10-
BEPXHOCTHOe HaTspKeHHe. MeTo/ibl M3MepeHUs TOBEPXHOCTHOTO HaTsDKeHUS.

13. Onmuure nosay4yeHWe KO/UIOMZHBIX CHCTEM MeTOZAaMU JucrneprupoBaHus. [IpyvBeguTe npumepsl.
PaccmoTpuTe yCTpOUCTBO 1IAaPOBOU U KOJIJIOUIHOM MeJbHUL].

14. Paccmotpute TipsiMble W 0oOpaTHbIe 3/eKTPOKMHETHYeCKue siB/ieHUsi, UX TpuuuHbL. [IpuBenuTe
TIpUMephbI MPaKTUUYeCKOT0 UCTI0/Ib30BAHUS 3TUX sIBJIEHUH B (papMalliy U MeIULIHe.

15. Onummre ocobenHoctn HabyxaHus BMC. Uto Takoe crereHb HabyxaHUs, TersioTa HaOyxaHUs,
niaBjieHre HabyxaHUsI?

16. Apcopbuus Ha rpaHuLie XUJKOCTb-ra3. ¥ paBHeHHe ['n06ca, ero aHanu3. Kak rpadguuecku OyayT
pacnoJsiaraTbCsi OTHOCHUTEILHO JPYT Apyra U30TepMbl MTOBEPXHOCTHOIO HAaTSDKEHWs W WU30TepPMbl ajj-
copbLyy pacTBOPOB 0OJJUHAKOBOM KOHL|EHTPALUY TIepeurCIeHHbIX HiKe KUC/IOT: MaC/sIHOM, YKCYCHOM,
BaJIepUaHOBOM, IIPONTMOHOBOM?

17. OnuumTe nony4yeHWe KOJJIOWJHBIX CUCTEM MeTOZOM KOHJeHcaluu (¢r3nueckas, XMMHAYECKas).
[IpuBesuTe IpUMepBL.

18. DneKTpoKUHeTHUYeCKUI NoTeHMan. PaKTophbl, BAUSIOLIME Ha €r0 BeIMUMHY U 3HaK.



19. Kakue coefrHeHUs U 110 KaKOMy IpU3HaKy O0THOCATCS K BMC? PaccMoTpuTe MeTO/bI ITO/TyYeHUst
BMC (ripuBezaute ripumepsl). [Ipumenenre BMC B dhapmariuu, MeguiiHe, O10JIOTHH.

20. TernnoBoit 3deKT XUMUUECKOM peakliid, MeTO/bl ero orpefeneHus. s kakux peakuuid AU =
AH, AU< AH, AU > AH? I[IpuBeauTe rip¥Mepsl.

21. 3aBUCHMOCTb KOHCTaHTbl paBHOBeCHsI OT Temmeparyphl. IIokaxuTe Kak C MOMOIIBIO ypaBHEHUH
M30XO0phI U U300aphl peaklvy MoATBep>KaaeTcst mpuHLuI Jle-1aTesbe.

22. VimeanbHble pacTBOPBI XXUIKOCTEH B XKUAKOCTAX. 3akoH Payss. I'paduueckast 3aBUCUMOCTB 00111e-
IO ¥ NapLyanbHbIX [JaB/IeHUI OT cocTaBa cMecy. OTK/IOHeHHs OT 3aKoHa Payiisi, mpUUMHbBI.

23. IlpoBoguuku 1-ro u 2-ro poga. [IpuBeauTe rpumepsl. [laiite 00bsiCHEHe MexXaHH3Ma TepeHoca
3/7IeKTPUYECKOro TOKa B PaCTBOpax 3JIeKTPOIUTOB.

24. PaccMoTpuTe MonyyeHUe KO/UIOMAHBIX CUCTeM MeTO/IOM MenTr3aiuu ((PU3UKOo-XUMUUeCKUM JMC-
neprupoBaHveM). [IpuBeauTe puMepkl.

25. MexaHu3Mbl BOSHUKHOBEHUS 3/IeKTPUYeCKOro 3apsaja KO/VIOUAHBIX YaCTHILI.

26. OnuiLuTe BAMSIHYAE Pa3/IMUHBIX ()aKTOPOB Ha BeqMUMHY HabyxaHus. [IpuBeguTe TUOTPOITHBIE Psi-
Il MOHOB. Kakoe TpakTuueckoe NpyMeHeHHe MMeeT TipoliecCc HaOyxaHusi B ¢apMaliH, MeJuLivHe,
Ouosiorumn?

27. Ilouemy ycTaHaB/IMBaeTCs CeZJUMEHTal[IOHHOe paBHOBeCHe B KOJIJIOUJHBIX CUCTeMax, YeM OHO Xa-
pakTepusyetcsi? UTo Takoe arperaTMBHasi U CceJMMeHTALIMOHHAsl YCTOMUYMBOCTh, KaKasi CBSI3b MEX[Y
HuMU? [IprBesrTe MpYMepbl CUCTEM CeZJMMEHTallMOHHO-YCTOMYMBBIX U HEyCTONUYMBBIX.

28. ®usnueckas Teopusi yCTOMUMBOCTU U KOAryasiLiuu 3o/ei anektponutamu (JJIDO).

29. OnummTe BAMSHYE Pa3WYHBIX ()aKTOPOB Ha BeMUMHYy HaOyxaHus. [IpuBeanTe MTMOTPOMHLIE Psi-
Ikl MOHOB. Kakoe TipakTHYecKoe NpUMeHeHHe MMeeT TpolijecCc HabyxaHusi B (apMaljuu, MeauljuHe,
Ouonorum?

30. CpaBHUTe CBOMCTBa resieli U CcTygHeil. PaccMoTpuTe BivsiHMe Pa3IWUHBIX (DaKTOPOB Ha IMpoLiecc
3aCTyJHeBaHusl.

TunoBbie 3aa4u M0 MOAY/I0 3 «OCHOBBI PU3NUECKOH M KOJIJIOUAHON XUMHI»

PaccuuTaTh TeMriepaTypy 3amep3aHus pactBopa, ecyid B 200 r BOABI COePKUTCS 54 T TTHOKO3BbI.
Omeem: -2,2°.
[Ipu pactBopeHnuu 2,76 r ravneprHa B 200 M1 BOZBI TeMIiepaTypa 3aMep3aHusi oHu3usack Ha 0,279°.
Ornpezie/iTh MONEKY/ISIPHYIO MacCy I/IMLIepHHA.
Omeem: 92.
CKOJ/IbKO MOJIeld He3/IeKTPOJTUTA JI0/KEH COZlepKaTh 1 JIMTP pacTBopa, YTOObI ero 0CMOTHYeCKOoe
napyienue ripu 25°C 6b110 paBHO 2,47 KIl1a?
Omeem: 0,001 monb.
Ha ckosibKo rpaZiycoB MOBBICUTCS TeMIlepaTtypa KurneHus Bogpl, ecivd B 100 r Bogpl pacTBOpUTh 9 T
rmoKo3bl (CeH1206)?
Omeem: Ha 0,26°.
BbruncmTe ocMoTHhueckoe fjaBiaeHre 1 M pacTBopa cepHOW KMC/IOTHI pY TemrepaType 25°C.
Omeem: 7429 klla uau 73 amm
Onpegennuth ocMOTHYecKoe AaBieHre 1 M pactBopa ¢pykTo3sl M 1 M pacTBOpa COJISIHOU KUC/IOTHI.
Omeem: ¢ppykmosbl — 24 amm, consiHol Kucaombl — 48 amm.
K 100 m 0,5 M Bognoro pactBopa caxapo3bl (C12H22011) fo6asneno 300 mit Bogpsl. Uemy paBHO
OCMOTHYECKOE JlaB/IeHKe MOJy4eHHOro pacTBopa rpu 25°C?
Omeem:309,5 kIla uau 3,05 amm.
[Tpu 25°C ocMoTHUeCKOe [1aBieHre pacTBopa , cogepskartiero 2,8 r Bewectsa Ha 200 M1 pacTBopa,
pasHo 0,7 kIla. Yemy paBHa MoJieKyJ/IpHasi Macca paCTBOPEHHOI0 BellecTsa?
Omeem:50 000.
I[Tpu kakoit TemmnepaType O0yzet kKureTb 50% pacTBOp caxapo3bi?



Omeem: 101,5°C

10.T1pu pactBopennu 3,24 r cepel B 40 r GeH30/1a TeMIiepaTypa KureHus GeH3os1a nosbicuaack Ha 0,81°.
W3 CKOMBbKUX aTOMOB COCTOMT MOJIeKYJIa Cephbl B PaCTBOPe, eC/ii SMOY/TMOCKOITYeCKast IOCTOSTHHAS
6ensomna K;=2,57?

Omeem: 8 amomos

11. BbIUMCIUTD TerIoBoM 3(deKT peakijuu IPU CTaHAApPTHBIX YC/I0BUSIX. Peakiysi MpoTeKaeT B 3aKphbl-
TOU cucteMe. Onpesie/IMTh BO3MOKHOCTD ee IPOTeKaHUs [PU CTaHJapTHBIX YC/IOBUSIX U IIPU TeMIlepa-
Type 1000 K: Fe304(T) + Ho(r) < 3FeO(T) + H20(T)

12. TMocTpoiiTe auarpammy IUIaBKOCTH cUcTeMbl MetuscTeapar (T.wi. 45°C) — mapadun (.. 34°C).
Temrieparypa I/1aB/ieH|st SBTeKTHUeCcKoi cmecu (60% napaduna — 40% mertuscreapara) 26°C. Yka-
JKATE BO3MOXKHBIE COCTaBbl CyNmosutopueB. CBeur JO/DKHBI MIABUThCA mpu 35-36°C v He pasmsr-
yaThCa 1py Temreparype Hwke 32°C (JIuHuM TMKBULYCa M306pasuTe PAMBIMH).

13. Belunciure pasiedue napa 20%-Horo pactsopa rimokosel CeHi1206 mipu 25°C. [JaBieHue mapa Bogbl
npH JaHHOM Temreparype 3167,73 H/m?.

14. JKuzpkoe opraHmyeckoe BeLeCTBO, NPAKTUYECKH HepaCTBOPUMOE B BO/i€, MEPEeroHs/I0Ch C BOJASHBIM
[apoM 0] HOpMa/IbHBEIM aTMoChepHbIM AaBienrem rpu 98,4°C. CogeprkaHue OpraHMyecKom KUIKO-
CTU B KOHZleHcaTte 23,1 Bec. %. OripefieniTe MOJIIPHYIO MacCy BellleCTBa Y JiaBjIeHWe ero napoB IpU
yKa3aHHOM TeMIlepaType, eC/iM JaBjleHre HAaCbILLeHHOro Iapa BOJbBI B 3THUX YCJIOBHSX paBHO 958,65
H/™m?.

15. YaenbHas s/1eKTpryeckas nposoaumoctb 10%-Horo pactsopa CaCly npu 18°C pasHa 41,4 cMmxm™.
[lnotHocTs pactBopa 1080 krxm2, IToABMKHOCTL HOHOB: A 12ca2"=50,4x10* u A c=66,3x10*
CM X M? X MOJTb™!. BBIUMC/IATE KaXKYIIYIOCS CTereHb aucconuarmu Cacly B pacTBope.

16. Belunc/iuTe MOTeHLMAA MeJHOIO 3/IeKTPojia B pacTBope, cozepxaiieM 1,6 r CuSO4 B 200 cm? pac-
tBopa rpu 25°C. Kaxylijascs crenedb JUCCOLUALiM B pacTBope pasHa 40%.

Hanuiure gopmyny Ko/IOMAHONM MULIe/UIbI TUIPO30J1s TUAPOKCHU/IA aTFOMUHUS, TI0Jy4YeHHOTO TH/IPOJIU-
30M Cy/bdaTa aTFOMUHUS.

17. Ons 3amwuthl 10 Mt 307151 CEPHUCTOM CypPbMbI OT Koary/isiuuu nog geticteueM 1 mi 10%-Horo pacTtBo-
pa xjiopuzia HaTpusi moTpeboBanock 106aBuTh K 30/t0 0,4 M 0,5%-HOro pacTBopa >kKenathHa (yzesib-
HBII Bec )kKeslaTWHA NpuMuTe Ha 1). OnpesiennTe, YeMy paBHO CEPHHUCTOCYPbMSIHUCTOE UKCII0?

18. Ompepenute cpeanuii pasmep yactuil 0,01% ruzapo3osis 30/0Ta, ecii 00beM pacTBOpa, B KOTOPOM
MPOM3BOMTCS TMOZCYET YacTuil, cocTansieT 4x 1071 cm®. B 3TOM 00BEME, B CpeiHeM, HaXOAUTCA 4
yacTuribl. IIJI0OTHOCTE MeTa/InYeckoro 30/0ta 19,5 r/cms.

19. BorunciuTh TerioBoi 3¢@dekT peakuyy MpU CTaHAAPTHBIX yCIOBUSIX. Peaklivs rpoTeKaeT B 3aKpbl-
TOU cucteMe. OnipesieIMTh BO3MOKHOCTD ee MPOTeKaHUs MPY CTaHAapTHBIX YCIOBUSAX Y NPU TeMIlepa-
Typs! 1000K.

C(T) + H20(r) < CO(r) + Ha(1r)

20. OnpefieTUTh YMCJIO CTereHei cBOOOAbI [/ C/Ie[yOLIMX PABHOBECHBIX CUCTEM:

a) 2Ag0 < 4Ag+ O

6) CaCO3 < CaO + CO>

21. a) Omnpezenurte ocMoTHYeckoe zasieHue 10%-Horo pactsopa riwiepuda npu 15°C. TInoTHOCTB
pactBopa pasHa 1,023 r/cm>.

6) Cmech KaM(Opbl ¥ BO/bI KATIUT TIPH HOpMa/ibHOM atmochepHoMm fasienvu nipu 99°C. Onpepenute
TIPOLIEHTHOe coZlepykaHue Kampopsb! 1 Bozbl B auctuinsTe. Kamdopa, monsipHas Macca 152,2, npakTu-
yeCcKy HepacTBOpHMa B Bojie. [laBienue napos Bos! npu 99°C pasno 97740,9 H/m?.

22. Cynbdat 6apus B BU/le CYCITIEH3UM B BOJIe UCIIOJIb3YeTCsl KAK KOHTPAaCTHOE BEIeCTBO /IJIsi PEHTT €HO-
CKONMHU. Yjle/ibHasi 3/eKTPONPOBOAMMOCTL pacTBopa cyiabgara Gapus mpu 18°C pasna 2,623x 10
CMxM!, YenbHast 3/IEKTPOTIPOBOMMOCTD BOJIbI, ONIPe/ie/IeHHast B Tex ke ycioBusx 4,0x 104 CMmxm
1. Berurcimure pactBoprMocTh BaSO4 (KOHI[EHTPALMIO B HACKII[EHHOM PacTBOpe).

23. Berunciure nipu 298K 5/1C KOHL@HTPALJMOHHOIO 3/1eMeHTa:

Pt | Fe3*, Fe?* || Fe?*, Fe3* | Pt
C (Fe*") = 0,1 mosb x am> C (Fe*") = 0,4 mosb x am™



C (Fe?*) = 0,5 momb x gm2 C (Fe?*) = 0,04 mosb x g3

24. 3onb cynbdara MbIlIbsKa MMOJyueH MNPy B3auMOJeNMCTBUU M30bITKa CepOBO/IOPO/ia C XJIOPUOM Mbl-
mbsika (I). Hanuiute dopMyny KOIOMAHON MULEIBIL.

25. V3BeCTHBI TIOPOTM KOAryJisiLUM JJ/Is1 C/IeIYIOIIUX 371eKTpoauToB (Mmosib/i). KNOs — 50, MgCl, —
0,717, NazPO4 — 43, NaSO4 — 49, MgS04 - 0,81, AlCI3 — 0,099. KakoB 3apsifj uacTuij 307is1?

26. W3o3nekTpuueckasi Touka anbbymuHa HabsogaeTcs ipu pH = 4,8. Besok nomertrieH B OydepHyro
CMeCh C KOHL[EHTpaLyeil BoZopoAHbIX HoHOB 10782 r-yon/n. Onpegenure HarpaB/ieHHe JBHKEHUS
yactul] besika ripu sseKTpodopese.

27. 30/1b 30710Ta TIO/IyUeH MpHU B3auMO/IeHCTBUM aypaTa Kaausi ¢ popmaibierugom. Hanuivre dopmyny
KOJIIOU/IHOM MULIEJITBI.

28. YToOb! BbI3BaTh Koarymsuuio 10 M rupo30/s CepPHUCTOrO MBIIIbSKA TOTPeO0BaIoCh B KaXKAOM
oTAe/nbHOM cinyuae ipuwinth: 0,25 mi 2 H pactBopa NaCl, 13 mn 0,01 M pactBopa CaCl; u 2,73 mn
0,001 M pactBopa AlCls. Kakoii 3apsig iMeroT yacTuLibl 3071517 UeMy paBeH MOpPOTr KOaryJisiiuu Kaxzo-
r0 3JIeKTPOJIUTA?

29. 1 r 6enka pacteoped B 100 M Bogp! rpu 25°C. UeMy paBHO 0CMOTHUYECKOE JIaB/IeHKe pacTBOpa, eCJiu
MoJIsipHasi Macca 6esika paBHa 100007?

30. IIpy BHCKO3MMeTpPHUYeCKOM OIlpe/ie/leHMd MoJieKyasspHou Maccel BMC Bpems ucTeueHusi pacTBOpa
coctaBysiio 100 cekyHj, 06beM KUAKOCTH, TPOTEKAroIel Mo Kamuaspy — 10 cm?, JyivHa Kanussipa
paBHa 0,2 M. JKugkocTb ¢ BA3KOCTbIO 10 Hxc/M? rpoTekaer Ioj, feiiCTBUeM COOCTBEHHOIO Beca,
NprYeM BBICOTa CTOj10a KUAKOCTH paBHa 0,27 M, a TIOTHOCTE ee — 103 kr/cm® Kakoii paguyc vmeert
Karnuuisip?

TecToBble 3aiaHNs /I/I TEKYI[ero KOHTPOJIsl 3HAHUU 110 MoAy/1i0 3: «OCcHOBBI (PU3UYECKOH U
KOJ/LJIOUHOM XUMHH»

Kak B/MsieT Ha cTeneHb JUCCOIHALIMU pa30aB/ieHue?
+yBe/IMUMBAETCH;
YMeHbIIaeTcs;
YBeJIMUMBAETCA U YMEHbLIAeTCs OJJHOBPEMEHHO
He BJIUSIET.

KoHIjeHTpanusi MOHOB BOJ0PO/ia B Ie/IOUHOM cpe/ie:
[H*]>107;

[H]>101%

+[H*]<107;

[H']=107.

UTo 3HAaUYUT PacTBOP IJIIOKO3bI C MaccoBoii fosei 0,15?
B 100r pactBopa 15r ritoKo3sl ¥ 100r BoAbI;
B 90r pactBopa 15r rr0Ko3s1 ¥ 90r BoAbI;
B 100r pactBop 0,15r riroko3sl 1 99,85 Bopl;
+B 100r pactBopa 85r BoAbI ¥ 15T IVIFOKO3BL.

M cTUHHBIA PacTBOP OT/IMYAETCH OT KOJUIOHAHOTO:
KOHLIeHTpaluein
TJIOTHOCTBIO
+pa3MepaMy 4acTHL] paCTBOPEHHOI'0 BellleCTBa
C1Ioco00M TIPUTOTOBJIEHUS



OT yero 3aBHCUT 0CMOTHUYECKOE AaBJ/IeHHE 0e/IKOBBIX PaCTBOPOB?
OT MOJIEKYJIIPHOM Macchl beska
ot 3apsiza benka
+0T UKMC/la PACTBOPEHHBIX MOJIEKY/T
OT Macchl pacTBopa

Kakoii u3 npecTaB/IeHHBIX PACTBOPOB Oy/eT 00/1afaTh 0y(depHBIMH CBOMCTBaAMM:
pacTBOP I/IFOKO3bI
pacTBOp XJI0pUa HaTpUs
+ pacTBOp YKCYCHOM KUC/OTHI + aljeTaTa HaTpUsi
pactBop GochopHO KUCTOTHI

Yemy pasen pH 0,001 M pacrsopa HCI:
1
+3
4
6

Kak 3apspkeHa KoJ/JIOWHAsA YacTULa — MUIle/u1a?
TIOJIOXKUTETBHO
OTpUIIATe/LHO
+371eKTPOHENTPaIbLHO
He VMeeT 3apsija

Jns1 3071 HoiuAA cepedpa Mo/Iy4eHHOT0 B3aUMO/eHCTBHEM W30bITKa HUTPaTa cepedpa v Hoau/ja
KaJTusl, KOAryJ/Isiliii0 MOT'YT BbI3BaTh:
+aHUOHBI 3JIEKTPOJIUTA
KaTHUOHBI 37IeKTPOJIUTA
HEeUTpa/bHbIE MOJIEKY/TbI
CMeCh KaTHOHOB Y aHMOHOB

PacTBopuMocTbI0 BelljecTBa Ha3bIBaeTCH. ..
aKTMBHOCTh pacTBOpa
+TIpeziesTbHast KOHIIEHTPAL[US BeIl[eCTBa, CTIOCOOHAst paCTBOPSATHLCS
mo0basi KOHLIEHTpaLYsI BeleCcTBa
o0beMHasi KOHLIEHTpAIHsI BellecTBa

Onpejenure, B KAKOi peakijuy SHTPONHA yBeIHUMBAETCA:
+CO2 (x CO2 (1);
2NO )+ O2 1) =2 NO2 (v
2H2S 1) +3 02 =2 SO2 () + 2 HaOq;
2Hy ) + O2 n = 2 H20 ().

M30TOHNUECKHe PacTBOPHI — 3TO PACTBOPHI ...
+y KOTOPbIX OJJMHAKOBOE OCMOTHYECKOe /laB/IeHHe CO CTaH/IapTOM.
y KOTOPbIX pa3Hasi KOHL|eHTpaLysl CO CTaHJapTOM.
y KOTOPBIX O/IMHAKOBasi KOHLIEHTPALKsl CO CTaHZAPTOM.
y KOTOPBIX OCMOTHYECKOe /IaBIeHHe CTaHzAapTa 00/ibIlie HCKOMOTO

OCHOBHBIM Ka4yeCTBEHHbIM NPU3HAKOM KOJ/IJIOUAHO-AUCIIEPCHBIX CHCTEM SIBJIAETCH. ..
+TreTeporeHHOCTb
JUCTIePCHOCTD



mubdysus
CBETOIIPOITyCKaHHe

B uem npuunHa OPOYHOBCKOrO0 /[BI)KEHHU YaCTHUL JUCTIEPCHON (ha3bI
coyJlapeHue yacTuL] AUCIIepCHOM (a3l
celUMeHTaL[sT
KOaryJIsitiysi YaCTUL] JUCTIePCHOM (a3bl
+ KMHeTU4ecKoe /leliCTBUe MOJIEKY/ JUCIIepCUOHHOM CpeJibl Ha YaCTHUL[bI AUCITepCHOM (ha3bl

K KakoMy THIy JJUCIIePCHBIX CHCTeM OTHOCATCS IMYJ/IbCUH
+ KK
T/ K
X/T
/T

ITouemy 6e/IKM OTHOCATCS K MO/TH3/IEKTPOIUTaM
riIpoh0OHOCTE MAaKPOMOJIEKYJT
+ HaJIMuue TPy, CIOCOOHBIX K HOHU3ALNU
CroCcoOHOCTh K HabyXaHHIO
B CBSI3U C JileHaTypaLluei

B ocHOBe MOTEeHIHOMETPHUUYECKOr0 MeT0/ja aHA/IN3a JIEXKUT YPaBHEHHE. ..
®dapazes
I'n66ca
+Hepcra
Jlambepra-Byrepa-bepa

B BoaHOM pacTBOpe Bell|eCTBO, IOBEPXHOCTHOE HATS)KeHHe KOTOPOro MeHbllle, YeM y BOABI,
NpeuMyLIeCTBeHHO HAX0UTCA ...

Yy CTEHOK CoCyza

Ha JHe cocyza

+ B [IOBEPXHOCTHOM CJIOe

BO BCceM 00beMe pacTBopa

Kakoe U3 npuBeIeHHBIX BelleCTB SBJ/ISIETCS JUCIEPCHON CHCTeMOH. ..
pacTBOp caxapa
+ MOJIOKO
BOJZIA
pacTBOp CIMpTa

KomnouHas yactuia (rpanysia), 00pa3yomascs CorjiaCHO ypaBHEHHIO pPeaKI[uu
K>Si03 + H>SOq4 (I/I36) = H,Si03 + K2SO4, uMeeT 3apsn:

HYJIeBOU

BBICOKWI OTPULIATe/IbHbIN

+ T0JIO’KUTENbHbIN

YaCTUYHO OTpHLIaTe/IbHbBIN

Kakoii 3apsig uMeet 0e/1I0K B M303/IEKTPHYECKOI TOUKe?
TMOJIOKUTE/TbHBIN
OTpHLIATe/IbHbIN
+ 9/IeKTpPUYeCKU HelTpasieH
o0pa3yeT OUMOSIpHBINA UOH



ITepemeiieHHue JUCIIEPCUOHHON CPeJbl OTHOCUTE/IbHO HeMOABWKHON JUCTIePCHOM (pa3bl K 3/1eKTP oAy,
Mo/, iefiCTBHEM BHeIIIHel Pa3HOCTH MOTeHMa/I0B Ha3bIBAeT(CHl. ..
+3/71eKTPOOCMOCOM,;
371eKTPOJIU3UCOM;
A dysueit;
3/1eKTPOMCCOLaLeH.

I'eTeporeHHas cucreMma, B KOTOPOH JA¥CIIepCHOHHAA Cpejia M JucnepcHas ¢a3a sAB/IAITCA KUAKOCTIO,
Ha3bIBaerc ...
a3po30/Jib;
CycCIieH3us;
TUAPO30JIb;
+3MYy/IbCUS.

B ocHoBe MeTo/1a Hede/IOMeTPUHM JIeXKAT ... CBOMCTBA.
3/IeKTPOKHUHETUUeCKUE;
MOJIEKY/IIPHO-KUHETUUECKIE,;
+OMTUYEeCKHE,;

XUMUYeCKHe.

IlepBuuHYI0 CTPYKTYpY 0e/1Ka (OPMHUPYIOT ...
+TenTUAHbIE CBSI3H,
BO/IOPO/IHBIE CBSI3H,
IUcCyb(hUIHbIe CBA3U,
C10)KHO3(HPHBIE CBSI3U.

DoHJ OLeHOYHBIX CPeACTB
AJIS1 KOHTPOJIbHBIX MCNIBITAHUM
AJIAl CTy/leHTOB HanpasieHus noAroroBku 08.03.01 CtpourenscTrBo
(9K3amen)

ITo oKOHUYaHWY TIEPBOM yueOHOM CecCuu MpeyCMOTPEH 3aueT. 3aueT MPOBOJUTCS [/t IPOBEPKU
BBITIO/THEHUS CTYZEHTOM JIabopaTOpPHBIX pabOT U ycBoeHUs yueOHOro Marepuasa MpakKTHUYeCKUX U Ce-
MUHAPCKUX 3aHATUM C yUETOM WTOTOB TEKYIIero TeCTHPOBAHUS 110 TeMaM. 3aueT yCTaHABIMBAETCS TI0
repBoi yactu nipeameta «Heopranudeckast XuMusi».

ITpoMe)KyTOUHBIM KOHTPOJIb M0 JUCLIUTI/IMHE OCYIIIECTB/ISIETCS B KOHIIE BTOPOH yueOHOU ceccuu
B BHU/Ie IK3aMeHa 10 BOIpOCaM, OXBaThIBAIOLMM BCe pa3/ie/ibl U3y4yaeMol JUCLUIIIMHBI U TT03BOJISIHO-
II[UM OLIEHWUTh TeopeTUuecKue 3HaHUs CTY/I€HTOB, a TaKKe yMeHHUs TPUMEHSITh UX [Jis pelleHus Xu-
MUYeCcKUX 3ajad.

B sK3aMeHaI[MOHHBIN OW/IeT BKIHOUAIOTCS [jBa TeOpeTHUYeckKux Bormpoca (1- mo obireii u Heopra-
HUUECKOW XUMHUH, 2- 110 OPraHu4eCKOU XMMUW) U TUTIOBast 3a/iaua.

IIpuMepHBIi epeueHb BONPOCOB K 3aUeTy

1 MecTo X¥MHHM B CUCTEME eCTeCTBeHHbIX HayK. KpaTKnii MCTOpUUeCKHi OUepK pa3BUTHSI XUMUU.
Marepus u JBrkeHre. XuMuyeckasi (hopMa BUKeHUs] Matepud. OCHOBHble XUMUYECKHe TTOHATUS:
aToM, MOJIeKyJ/la, XMUMHUUEeCKUM 3/1eMeHT, IIPOCTOe U CJIOKHOe BellleCTBO, CUCTeMa, (pa3a.

2. ATOMBI ¥ MOJIEKY/IBI, UX pa3Mepbl, aOCOMIOTHBIE U OTHOCUTE/IbHbIE MacChl. Mosib — eMHUIIA
KOJIMUecTBa BelljecTBa. MoJisipHast Macca. CBsi3b MeXK/ly MacCOM, KOJMYeCTBOM BelllecTBa X 0ObeMOM.
[ToHsiTHe SKBUBAJIEHTa, SKBUBAJIEHTHOW MaCChl, 5KBUBAJIEHTHOTO 00beMa. 3aKOH SKBHBAJIEHTOB.

3. OCHOBHBIe T10/10)KeHUSI aTOMHO-MOJIEKYJ/IIPHOTO YUeHHsl. 3aKOH COXPaHeHHsI MaCChbl U SHEPruM.
3aKOH NOCTOsIHCTBA cocTasa IIpycra. 3akOH KpaTHbIX OTHOLIeHUH [labToHa.
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['a30Bble 3aKOHBI. YpaBHEHWe COCTOSIHUSI HWJeaqbHOro rasa (ypaBHeHHe MeHzeneeBa-
KnanelipoHa). 3akoH 06eMHBIX OTHOLLIEHHH, 3aKOH ABOra/[po. MoJisipHbIi 00beM. OTHOCUTe/IbHAs TI/IOT-
HOCTb ra3000pa3HbIX BelllecTB. HopmasbHbIe 1 CTaHapTHBIE YC/IOBWS.

Homenknaryphuele mpaBusia WMFOITAK Ha3BaHMsi HeopraHWueckux BelrlecTB. Kiaccudukauys
HeOpraHuyvecKrx BelecTB. OKCUZbI, TUAPOKCU/IBI, KUC/IOThl, OCHOBaHUS, COMM. BakHellne XxuMuye-
CKHe CBOMCTBA MeTa/l/IoB, HEMeTas/VIOB, OKCU/I0B, OCHOBAHUM, KUCJIOT U aM()OTEPHBIX THAPOKCU/IOB.

Crpoenue atoma. Mopenu CTpoeHHsi aTOMa, CO3/laHHble Ha OCHOBe 3aKOHOB KJlaCM4eCKOMH
MexaHuKU. Teopus atoma Bogopoza 1o bopy. KBaHTOBO-MexaHUuecKasi MO eJib CTPOeHUsI aToMa.

KBaHTOBbIe uncsia (T71aBHOE, OpOUTa/IbHOE, MarHUTHOE, CITMHOBOE). OCHOBHBIE TIPaBHJIA 3arloJTHe-
HUSI 37IEKTPOHHBIX 000/I0YeK aTOMOB.

[Teprogrueckuii 3aKOH U MepuouyecKasl CucTeMa xumudeckux 3aemeHToB [I.U. MeHpeneesa.
@OpMYyIMPOBKY TIEPUOJAUECKOT0 3aKOHA: coBpeMeHHass U .M. MeHgeneeBa. @OpMbI U CTPYKTypa
MepUOUYEeCKOU CUCTeMbI 371eMeHTOB. PU3NUecKrUi CMBIC/ NTePUOUYEeCcKOro 3aKOHa, NOPSLKOBOIO
HOMepa 3JieMeHTa, HoMepa I1epro/a, HoMepa I'PYIIIIbL.

CBsi3b 3/IEKTPOHHOTO CTPOEHHsI aTOMOB-3/IEMEHTOB C MX CBOWCTBaMU. OCOOEHHOCTH 3/€KTPOH-
HBIX CTPYKTYDP aTOMOB 3/IEeMEHTOB TJIaBHBIX U TOOOYHBIX TMOATPYII. JieMeHTHl s-, p-, d- u f- ce-
MEMCTB, UX MeCTOHaxOKJeHUe B IepuojuuyecKor crucreme. VIsMeHeHWe BeJIMUMH paZjiyCoOB, SHEPrum
VOHU3ALUM, CPOJICTBA K 3/IEKTPOHY M 37eKTPOOTPULIATEIbHOCTEN 37IeMEHTOB C POCTOM 3apsiioB KX
szep.

[TeproAMYHOCTb M3MEHEHUs1 CBOMCTB 3/IEMEHTOB Kak MpOsiB/IeHUe TIePUOAUUHOCTA U3MEeHEeHUsI
3/IeKTPOHHBIX KOH(UTrypaiyii aToMoB. BropuuHasi 1 BHYTpeHHsis MepuoJuuHoCTb. JddekTrl d- u f-
OKaTusl. 3HaueHue NepruoyecKoro 3aKOHa B Pa3BUTHUH HayKH.

KoBanentHasg cBsA3b. OCHOBHbIe XapaKTePUCTUKM KOBAJIE€HTHOW CBSI3U: [JIMHA, SHEprus,
BaJIeHTHBIN yroJi, MOJISPHOCTb, HallpaB/JeHHOCTh, HachljaeMOCTb. J(PdeKTUBHBIN 3apsij, aToMa B
MOJIEKYJ/Ie U CTelleHb OKHC/IeHUSI.

KBaHTOBO-MexaHWYecKasi Mo/ie/lb 00pa30BaHUsI KOBAJIeHTHOW CBSI3U Ha TPUMepe MOJIEKYJIbI
BOZ0pOJa.

MeTtop BasieHTHBIX cxeM. ['MOpuAM3alis aTOMHBIX OopOuTaneid, TUITbI THOPUAWU3ALIN U TIPO-
CTpaHCTBeHHasi CTPYKTypa MosieKys1. MexaHn3Mbl 00pa30BaHus KOBa/IeHTHOW CBSI3U.

Merto/, MonekynsipHbix opbutaneii (MMO). Metog, iMHeliHONW KOMOWHAI[UM aTOMHBIX OpOWTa-
neii (JIKAO). Cesi3biBaroiue v paspeixsisone MO. o- u m- MO. Mexanusm obpa3oBanusi MO st
[ByXaTOMHbIX MosiekyJ [ u II neprozos.

Metozn MonekyasipHbIX opbutanedi (MMO). DHepreThueckue avarpaMMbl U 3JIEKTPOHHBIE
dhopmysbl Mosiekya. OLieHKa SHeprud MoJIeKY/ISIPHOM CTPYKTYpbI 10 ee SHepreTUueckou AguarpaMmme.
[MonsiTe mopsifika (KpaTHOCTH) CBs3U. ['oMosiiepHbIe U TeTeposiZiepHble MOJIeKY/IsipHble CTPYKTYPbI, 00-
pasoBaHHble vy1eMeHTamH | u Il neprozos.

VoHHasi cBs3b: CTeneHb MOHHOCTH, MeXaHH3M 00pa30oBaHus, CBOMCTBA MOHHOW CBsi3u. MoH-
Hble paguychl. [Tonsipu3yeMoCTh W MOJSIpU3yroljasi CriocOOHOCTh MOHOB, WX BJIMSIHWE Ha CBOMWCTBA
Bell|ecTBa.

Merta/inyeckasi CBsi3b. MexaHu3M 00pa30BaHUsI, TMOHSATHE «3JIeKTPOHHOTO ra3a». CBOHCTBa
MeTaJlIMnyeckoi cBsi3u. CpaBHeHHe KOBaJleHTHOM, MeTa/l/TMueCKOl U MOHHOM CBsi3ell.

Bogopoanast cBsisb. MexaHu3m o0pa3oBaHusl. Me>XMoJieKy/sipHasi ¥ BHYTPUMOJIEKYJ/ISIpHAs
BOZIOpPO/iHas CBsA3b. BusiHMe BOJOpO/HAas CBSI3W Ha CBOMCTBA BeLeCTB.

HeBanentHele cuibl cuerieHus. [IoHsITHE O BaH-Zlep-Baa/ibCOBBIX CWiax. B3aumogerncTBre
JMI0/b — JIWTIOJIb, IUTIOb — WHAYLIMPOBaHHBIN JUII0/Ib, AUCTIEPCUOHHOE B3aUMO/leliCTBHE.

[ToHsATHE XUMHUYECKON TepMoJuHAaMUKU. OCHOBHbIE TepMOJAUHAMUYECKUe (PYHKLIMUA COCTOSIHUS
CUCTEMbI: BHYTPEHHSISI HEepTHsl, SHTa/bIHsA, JHTPOHHSI, CBOOOHast sHeprus. TerioBbie 3hdeKTb XUMU-
yeCcKUX TiporieccoB. [ToHsITHe cTaHAApTHOM 3HTanbIMK 0Opa3oBaHMs BeljecTB. 3aKOH ['ecca u ciief-
CTBUSI U3 HETO.

[MoHsATHe cTaHAApTHON SHTpoNUU. VI3MeHeHUe SHTPOMUU CUCTeMbl MpU (Da30BbIX TpeBpa-
mieHusX. PacyeT m3MeHeHUs SHTPOINUU B XOJe XUMHYECKUX MpoleccoB. [loHsiTHe cTaHAapTHOU
cBobOo/iHOM SHeprun oOpa3oBaHUs BellecTB. PacueT n3MeHeHHs CBOOOHOW SHEPTUX U TIpeJicKasa-
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HUe BO3MO)XHOCTU MPOTEKaHUs peakLuy MPU CTaHJapPTHBIX YCI0BUSX.

Ob6patrMble ¥ HeoOpaTUMble XUMHUUeCKHe peaKlii, XUMUUeCcKoe paBHOBecue. KuHeTnueckoe
yCJIOBHE XMMHYECKOro paBHOBecHs.. KOHCTaHTa XMMUYeCcKoro paBHOBeCHsl. 3aKOH [JeMCTBUS MacC /s
00paTUMBbIX XUMHUYeCKUX peakiuid. CriocoObl cMeleHusi XUMU4ecKoro paBHoBecusi. [Tpunimn Jle I11a-
Terbe.

[ToHsiTie XUMHUUYECKOM KUHeTUKHM. CKOpPOCTb TOMOT€HHOM U TeTepOreHHONW XUMHUYecKou
peakuy. CKOpOCTb UCTUHHAsA (MTHOBeHHas) U cpefHssa. DakTopsl, BAUSIOLME HAa CKOPOCTh X UMU-
YyeCKOM peakiiuHu.

3aBUCMMOCTb CKOPOCTM XUMHUYECKOM peakLMu OT KOHLIeHTpalMy pearupyrollyx BelecTs.
3aKOH [IeliCTBUSI Macc, MaTeMaThueckas 3anuch, (QOPMY/IUPOBKa, ero MpuMeHeHue /1J1i TOMOTeHHOU U
reTeporeHHON CUCTEeM.

[ToHsiITHE KOHCTAHTbI CKOPOCTH peakliviu, ee (PU3MUeCcKuil CMbIC/, (DAKTOPHI ee Orpe/estoliue.
3aBHCUMOCTb CKOPOCTH XMMHYeCKOW peakljuu oT Temreparypsl. [IpaBuno BauT-I'odda, Temnepatyp-
HBIM KO3(PUI[MeHT peakiuu.

3aBUCHMMOCTb CKOPOCTH XMMHYEeCKOM peakLjuu OT MPUPO/bI pearupyroux Berects. [loHsaTue
00 aKTUBHBIX MOJIeKy/laX. DHeprusi aKTUBAL[UU. JHepreTHUecKre JuarpaMmbl X0/1a peakiui.

Karamm3. Buzp! KaTanmsa: TOMOreHHbIM, TeTeporeHHbld, MUKpOreTeporeHHbIi. KaraamsaTopsl 1
WHTUOUTOPBL. MexXaHu3M [1eHCTBUSI KaTa/lu3aTopOB. BisiHMe KaTaiM3aTOPOB Ha BeWUYMHY SHEpPryuu
aKTUBALMK.

Posb SHTPONMUIHOTO, SHTANBIUNWHOTO (PAKTOPOB U TeMIlepaTyphbl B OL|eHKEe BO3MOXXHOCTH U
TMOJTHOTHI MIPOTEeKaHWsI XUMUUECKHUX TIPOIeccoB. YpaBHeHue ['nbbca.

KpaTkas xapakTepucTuKa M KiacCU(UKalusl AUCIepCcHbIX cucteM. OmpejeneHve W KjacCh-
¢ukaiusi pactBopoB. JKujkue pacTBophl. PacTBopeHHe Kak (hM3UKO-XMMUUeCKUi rporiecc. V3MeHeHue
SHTaJILIIVK U SHTPOIMU TIPY PACTBOPEHUU BeLLECTB.

Buzibl pacTBOpoB, €rocoObl BhIpDaKEHUs1 X COCTaBa: MaccoBasi M MOJIbHAs [JOJIU, MOJIsIpHas,
MOJIsiTbHAsE M HOpMaJibHasi KOHLIeHTPALusl, TUTP. PaCTBOPUMOCTH BellleCTB (KUAKUX, TBEPABIX, ra3000-
pa3HbIX) B Bofle. KoadduipeHT pactBoprMocTH. [ToHSATHE HACBILIEHHOTO U MepechillleHHOr0 pacCTBOPOB.
3aBHMCUMOCTb PACTBOPUMOCTH BeIlleCTB B BOJle OT TeMrepaTyphbl, JaB/eHus, IPUPO/bl PaCTBOPSIEMOTO
BeIlleCTBa.

OneKTpo/MTEI M HEedeKTPOMThl. CUibHBIE W C/1abble 37eKTPO/UThI. TeopHs 3eKTpPOoMTHYe-
ckor auccoumaumu C. AppeHuyca. MexaHW3M AUCCOLMALIMY BeleCTB C pa3HbIM TUIIOM XHMWUEeCKOH
CBsi3U. PacTBODBI 3/IEKTPOJIUTOB, CTeleHb M KOHCTaHTa [JUCCOLMALIMM, UX CBs3b. 3aKOH pa30aBiieHust
OctBanbaa.

Huccotmanus Boabl. KoHcTaHTa gucconualiiiy Bobl. BogopoHbIi M0Ka3aTesb, ero 3HaueHue
Y pacueT /Jisl PaCTBOPOB CUJIbHBIX U CJIaOBIX KMCJIOT U OCHOBAHUH.

I'uaponn3 cosedd U crocoObl CMeIleHHsT PaBHOBeCHsI peakluil ruzposm3a. OOpaTUMbIN U
HeoOpaTUMBIN THPOJTU3.

I'uaponus coset pa3MyHbIX TUTOB. CTereHb ¥ KOHCTAHTa T'M/IpO/U3a.

YcnoBusi 06pa3oBaHMsl M pacTBOpeHHMsi 0CafikoB. [Ipou3BefeHre pacTBOpUMOCTH. HaripaBrieH-
HOCTh 0OMEHHBIX peakKlii B PaCTBOPax 371eKTPOJIUTOB.

OKHC/IMTeTbHO-BOCCTaHOBUTE/IbHbIE DEeaKLIMM, OCHOBHble OKHC/IUTENU U BOCCTAHOBUTEJIH.
Knaccudukauusi OKUCIUTETbHO-BOCCTAHOBUTE/IBHBIX PeaKLvi.

OneKTpo/M3 paCTBOPOB M PaciljlaBOB COJIel. 3aKOHBI 71eKTpou3a. [IpumeHeHye 3/1eKTpou3a.

[anbBaHUYECKU 3/1eMeHT, MpoLiecchl B HeM. OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIN TTOTeHIMal,
3/1C u HampaB/ieHVe TeueHUs OKUC/IMTeTbHO-BOCCTaHOBUTE/IBHBIX peakluil. Psj cTaHapTHBIX 3/1eK-
TPOZHBIX TIOTEHIIUA/IOB.

Kowmriiekchble coeauHenusi. KoopavHaipioHHast Teopusi A. BepHepa. CTpoeHue KOMILIEKCHBIX
coefiuHeHW. BHellHsisi U BHyTpeHHsisi cdepa KomrieKcoB. Jluranabl. HoMeHK/1aTypa KOMITIEKCHBIX CO-
eJMHeHWI. 3HaueHe KOMIUIEKCHBIX COe/JUHEHUN.

CriocoObI MoTyueHWs] KOMITIEKCHBIX coefrHeHuH. [ToBeleHMe KOMITIEKCHBIX COeQUHEeHUN B
pactBopax. [TlepBuuHasi u BTopruHas auccoruanys. KoHcrtaHTa HeCTOMKOCTH M KOHCTaHTa YCTOMYMBO-
CTU KOMIT/IEKCHBIX COe/TUHeHUM.
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ITopsipok popMupoBaHUsi 3a4eTHOr0 OUsIeTa
3aueTHbIN OWUJIET BK/IIOYAET /IBa TEOPETUUECKUX BOIIPOCA.

IIpuMep 3a4eTHOro0 OMJIeTA MO JUCIUILIHHE
1. MecTo X¥MHH B CUCTEMe eCTeCTBeHHbIX HayK. KpaTKui MCTOpUUeCKHi OuepK pa3BUTHSI XUMUU.
Martepus u ABrwxeHue. XuMuueckasi popma JBrKeHUs: MaTepu. OCHOBHBIE XUMUUECKUe T0-
HATHS: aTOM, MOJIeKy/a, XMMUUECKUI 3/IEMEHT, TIPOCTOe U CI0)KHOe BelllecTBO, CUCTeMa, (a-
3a.
2. Mertammueckasi cBsisb. MexaHu3M 00pa3oBaHUsl, TIOHSITHE «3JIEKTPOHHOTrO Ta3a». CBoiCTBa
MeTa/lIn4eckor cBa3u. CpaBHeHMe KOBaJIeHTHOW, MeTa//TMYeCKOM ¥ MIOHHOUW CBSI3ei.

IIpuMepHbI epeueHb BONMPOCOB K 3K3aMeHY

[TpegMeT oprannueckoi XxuMuu. CBsi3b OPraHM4ecKor XUMUU C APYTHMH HayKaMHu.

OcobeHHOCTH COeJMHEHHI yT/iepo/ia, X POJIb B KUBOU MTPUPO/Ie U TIPAaKTHKe.

Posib pycCKUX yueHbIX B pa3BUTUU OpPraHUYeCcKOW XUMHUH.

Teopus cTpoeHus opraHnyeckux coefrHeHuit A.M. BytyiepoBa u ee 3HaueHue.

VICTOUHMKY OpraHUYeCcKUX CoeJUHeHUM, MeTO bl UX TlepepaboTKH.

Hedts. Teopun ee obOpa3oBaHusi, METOZABI MepepabOTKM M HCMosb30BaHMe. KpekwHr — mpotecc.
[Tuponus. X 3HaueHue.

Knaccudukanusi opraHnyeckux coefuHeHuil. BaxHelive QyHKLMOHaNbHbIe Tpynnbl. Paaukar.
I'omonoruueckue psbl. X 3HaueHue.

Tunsl cBs3ell B OpraHuyecKrx coefuHeHusix. HAYKTUBHBIN 3¢ deKT u 3pdekT conpsykenus. [Ipume-
PbI 13 Pa3/IMUHBIX K/IaCCOB COeJUHEHUH.

Tunel peakLyil y pa3/nyHbIX K1acCOB COeJMHEHUM.

Buzpl rubpuan3aiiyiy 3/1eKTPOHHBIX 00/1aKOB (TIPUMepPHI U3 pa3HbIX K/IaCCoB.).

Bub1 pa3peiBa KoBanieHTHOM CBsi3U. [ToHATHe 0 MexaHu3Max peakuuii. [IpyumMepsl.

Teopusi B3aMMHOTO B/MsIHUSL aTOMOB B Mosiekyse (A.M. byrnepos 1 B.B. MakpoBHukoB). [Iprmepsl.
OOBsICHEHUSI C /I€KTPOHHOW TOUKU 3PEHHUSL.

[TpaBuno MapkoBHuKOBa. [IpaBuno 3atijeBa-Barnepa. CoBpeMeHHOe 00BsSICHEHME MEXaHHU3MOB 3THX
TIpaBUJI.

fBneHue W3oMepuH, MPUMephl Pa3/IUYHbIX BUAOB HU3omepuu. I[loHstTe o me3omepuu. IlocTpoeHue
W30MEepOB 10 3a/JaHHOM 00111el hopmyiie.

Tayromepus, MeTamepus. [Ipumepsl U3 pa3/iWuHbIX KIaCCOB COeJUHEHUM (CIUPTHI, (peHOJIbl, IPUPHI,
KeTOHBI, YIJIeBO/ibl, aMUHBI).

Lucc-tpaHc n3omepus. [Ipumepsl u3oMepoB oerHOB ( alKeHOB U KUC/IOT 0J/IeMHOBas , hymapoBasi).
ONeKTPOHO-JOHOPHBIE U 3/IeKTPOHO-aKL[e[ITOPHbIe 3aMeCTUTe/M, UX Harpasisollee BiausHue. [1pu-
MepBbl.

Curma — U NU- KOMILIEKChI, KaK MPOMEXYTOUYHble MPOAYKThI peaklyu. [IprmMepsl Ha W3 oseprHOB
(a/IKeHOB) ¥ apOMAaTUUECKUX COeJVHEeHUN.

[TpUHLMIIBI, TOSI0)KEHHbIE B OCHOBY CCTeMaTH4eCKOW HOMEHK/IAaTyphbl. Y MeTh HanucaTh CTPYKTYPHbIe
(hopMyibl 3aIAHHBIX COeIMHEeHUH U Ha3BaTh UX.

Haxo)xeHre npefie/ibHbIX YI71€BOAOPOJ0B B npupo/e. Vi3omepus napauHOB(anKaHOB) Ha TIpUMepax
JlaHHBIX 3K3aMeHaTOPOM.

[IpesenbHble yrieBoAOpPO/ibl UX MOSyYeHHE , PaclipocTpaHeHue B rpupoge. CBoKCTBa.

CriocoObI TI0/TyueHUs HeTipe/ie/IbHBIX YIJIeBOJIOPO/IOB psifia 3TU/IeHa, X CBOWCTBA. WHAYKTHUBHBIN
3¢ deKT, ero BaUsIHAE Ha TeueHUe peaki[ui.

AneruneH. Ero cBolictBa, npruMeHeHue. Peakius Kyueposa.

A1jeTisieHOBBIE YT/IeBOJ0PO/bl, CTIOCOOBI MOJTyueHust M CBOWCTBA. Peakiiuy ripucoeiuHeHus. 3aMelrie-
HUS, YIUIOTHEHUS.
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. [lieHOBbIe YI/IeBO/IOPO/bl, TIPECTaBUTE/HM, 3HAUeHUE B HADOJAHOM X03sHCcTBe. D(PPeKT conpsukeHUs U
ero oObsicHeHue.
Apomarnueckue yrieBogopoAbl. OcoOeHHOCTH W30Mepud TOMOJIOTOB U TPOW3BOJHBIX OeH307a.
[TpaBuo opueHTau B 6eH30/1bHOM siipe. CoBpeMeHHOe 00bsiICHEHHE 3TOT0 TIpaBUJIa.
XapakTepyCTHMKa apoOMaTUUeCKUX YIJIeBOZOPOJOB, MX BaXHeHMe cBoucTBa. [IpescraBurenun. Oco-
OeHHOCTH CTPOeHUsI apOMaTUUeCKUX yT/IeBO/IOPO/IOB.
Crioco0blI 1o/TyyeHust 1 XUMUUYeCKre CBOMCTBA apOMaTHUYeCKUX YTJ/IeBOZOPO/IOB.
MexaHu3M peakLjuM 3aMelljeHs] B apOMaTU4eCKoM psay. Curma- v - KOMIIEKChI.
OnektpoduabHble U HYK/IeO(pUIbHbIE, 37IeKTPOHOJOHOPHbIE M 3/1eKTPOHOAKLIENITOPHbIE TPYMIIbI, UX
OpUEHTUPYIOLLee BIUSIHYE B PeaKLIUIX 3aMelljeHUs] y apOMaTUueCKUX YIJIeBOJ0PO/OB.
Hadranun. Ctpoenue , 3Hauenue. @ranveBas kucnora. Haprosne (anbda u 6erra).
Knaccudukaiusi, HOMeHK/IaTypa, W30MepUsi TajoreHOINpor3BOAHbIX. CriocoObl WX TMOMydeHus u
CBOUCTBA.
[TonyueHue ,MprMeHeHHe, CBOMCTBA MOJMIaJ0reHONpPOU3BOAHbIX. ['aopopmHas peakuus. [lomyue-
Hue fofodopma u xaopodopma.
OO611ast xapakTepycTHKa CriupToB. VX knaccudukauys. HomeHkiaTypa, 1ipeJcTaBUTe .
HomeHk/aTypa, n3omepusi, Crioco0bl TIOTyueHHUsl, CBOMCTBA OJIHOATOMHBIX CIIMPTOB. VX MCMO/b30Ba-
HUe B HapO/IHOM XO3SIHCTBe.
[IByxaTOMHbIe CIIUPTHI ( TJIUKOJIM), UX XUMHUUYECKHe CBOMCTBA, IPUMeHEeHHUe.
['mutepun. CTpoeHre, 0c00eHHOCTH CBOMCTB. BaykHetdIie Mpou3BOAHbIE I/IHLIepHHA.
MHoroatomMHble COUpPThI (TIEHTUTHI U TeKcuThl). HaxoxzaeHue B Npupoje, MoJjiyueHue, BaKHeUIne
Tipe/ICTaBUTeH, BaXKHeUIIe IPOU3BOHbIE — YTTIeBO/bI.
XapakTepuCTHKa HerpeelbHbIX a/IKoroJjield, CBOMCTBA ( MpaBWIo JJibTeKoBa — JpJeMeiiepa). [1pea-
CTaBUTeJIN.
I[Tpocteie 3¢upsl. [Tonyuenre ¥ ocobeHHOCTH CBOKCTB. OKCOHUEBBIE COJTH.
CriocobsI rostyueHust U cBorcTBa (peHosioB. KapbosioBasi KMC/IOTa, ee CBOMCTBA U IPUMeHeHHe.
Crioco0ObI 1o/1yueHus, CBOWCTBA, K30MepHsi U HOMEHKJ/IaTypa OJHO- , BAYX-, TP€XaTOMHBIX ()eHOJIOB.
XapakTeprCTHKa ABYyXaTOMHBIX (DeHOJIOB, UX CTPOeHUe, M30Mepusi, CBOMCTBA, 3HauUeHue.
MHoroaromHble GeHoJibl. VIX cTpoeHUe, u30Mepusi, CBOMCTBA, IpUMeHeHre. AHTUOKCUIAHTHI.
Anbreruapl U KeToHbI. VIX cXoHbIe CBOMCTBA U OT/IMuMsi. OCOOEHHOCTH N30MEPHH.
Anbaerupl — criocoObI ToTyUeHust. Peakivu 1mo/iMMepr3alii ¥ KOH/IeHCal|H.
HekoTopbie CBOWCTBa a/ibJeruioB: oOpa3oBaHue ToJyaljeTasiel, arjeranaeid, TUAPO30HOB U CeMCHKap-
6a30HOB.
Knaccudukariys yrineBoJoB, HaxoXJeHre B IPUPOIHBIX NCTOUHUKAX.
dusnyeckre U XMUMUUECKHe CBOWCTBA MOHOCaxapy/OB, NIPOAYKTHI UX BOCCTAHOB/IEHUS U OKUCJIEHUS.
XvmusMm peakud Tpommepa, TonneHca, ®envHra.
AsnsponenTossl. VIX cTpoeHue, TayToMepus, IIpeficTaBU/len, 3HaueHue.

Anbporekcossl. CTpoeHre, HaXOKeHue B TIPUPO/ie, CBOUCTBA.
I, L, anbta — ,6eTTa- M30Mepbl MOHOCaxapuzoB. Pacripoctpanenue B nipupoe. CBOWMCTBA T/IMKO3U/-
HOT'O T'M/POKCHUJIA.
OnTuueckre CBOMCTBA YI/eBO/a, aCHMMeTPUUeCKU aToM yryepoga. Myroporauus U vHBepcus. Mx
00BsICHEHUSI.
Crepeousomepusi yrieBozioB. x dopmynel (Puiepa, Kosmmm, Xsyopca).
[ucaxapuzpl. XapakTepyucTHKa JrCaxapyzioB, 3aBUCUMOCTb CBOWCTB OT CTpoeHMs. CocTaB Jucaxapu-
[l0B M pacripoCcTpaHeHue.
[Tomcaxapugpl. CocTaB, 3HaueHWe, HaxoXkJeHHe B mpupoge. [Ipon3BojHbIe MOMMCAaXapyuZioB U UX
TipuMeHeHHe B TeXHUKe U HapO/IHOM XO035I1CTBe.
CriocoOblI 1o/TyueHHst ¥ CBOMCTBA OIHOOCHOBHBIX >KUPHBIX KHAC/IOT.
CBolicTBa KMCIOT. MbUla ¥ CUHTETHYECKHE MOOLLMe BellleCcTBa.
CriocoObI To/TyueHUst 1 XUMHUECKHe CBOMCTBA aHTHUAPHUIOB KUC/IOT. [10MyunTh aHTHAPU/IBI KOHKDET-
HBIX KMCJIOT: YKCYCHOM, SHTapHOM, (hTasieBou U Jip.
. [IByxocHOBHBIe (uKapbOHOBBIE) KHC/IOTEI. HOMeHK/aTypa, cocTaB, CBOWCTBA, TTPeICTaBUTETH.
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. IByXOCHOBHBIe KMCJIOTBI apOMaTUUeCKOro pszja. VIx usomepus, mojsyuyeHue, CBOUCTBA.

O6pa3oBaHue MPOCTHIX U CJIOKHBIX 3GUPOB. M30Mepust MpoCThixX 3GUPOB. 3HaueHue, KiaccubuKalus
CJI0’KHBIX 3(DHPOB.

OTnuuue rpyIn CA0XKHBIX 3GUpoB. [TonyyeHre U CBOMCTBA XKUPOB U 3CCEHLIUMN.

CnoykHble 3¢upbl. Peakijys sTepuduKaliud U oMmblieHUs. JKupbl (Tpuriuiiepuzibl). VX ombliieHue,
TU/IPOTreHU3aLys )KUPOB, I0/IyuyeHre MaprapyHa.

Oxkcukucnotsl. Knaccudukanus, pusnueckie CBOMCTBa, ONTUUECKHE aHUTUIIO/bI, palieMaThl.
OTynumsi B CBOMCTBax anbga- , 6eTTa- ¥ raMMa- OKCUKUC/IOT. Pu3nueckre U XUMUUeCKHe CUBOMCTBA
OKCHKHUCJIOT.

ALMKIMYecKre U LUK/INYeCKHue OKCUKUC/IOThL. VX XapakTepuCThKa: aTOMHOCTb, OCHOBHOCTb, TIpe[i-
CTaBUTEJIN.

Crepeon3zoMepust BUHHBIX KACIOT. [Ipor3BojHbIe BUHHOM KUC/IOTHI, X TIPUMEHeHNe, CerHeToBa COJlb,
@DeyIMHIOB peakTUB.

Awmunbl. Knaccudukaiiysi, 0co6eHHOCTH M30MepHH U CBOWCTBA. AHWIMH CHHTe3, 3HaueHue. [Tpowu3-
BO/IHbIE aHW/IVHA.

XuMuHyeckre CBOMCTBa MepPBUYHbBIX, BTOPUYHBIX U TPETUYHbIX aMHWHOB, WX UeTBEPTUYHbIE COJH ,
0Cc00EHHOCTH CTPOEHHUSI.

CriocobbI 1o/TyueHUst aMU/I0B KUCJIOT, 0COO@HHOCTH WX M30MepPUH U CBOWCTB.

[eTeporukimueckue coeauHeHus. OO1Me TTOHSATYS, TPeCTaBUTE A, CBOMCTBA.

[IaTruneHHble reTepoUUKIbL. [TMppon U ero NpomM3BoOHEIE.

["etepouykiibl. IHA0/1 U ero por3BOoJHbIE.

['eTeponuK/IbI psizia ypriHa, ero MpoM3BOHbIe, UX 3HAUEHUe.

["eTepoLIMK/IBI C KOHZAEHCUPOBAHHbIMU siZipaMu. CTpoeHue, CBOMCTBA, 3HaUeHue.

[MupuavH, nupumMuauH. CTpoeHre, CBOWCTBA, 3HaUeHKe TIPOM3BOJHBIX 3TUX reTepPOLIMKIIOB.
®du3MKO-XUMHUUeCKe CBONCTBa aMUHOKUCIIOT. [IpeficTaBUTe TN MOHOAMHUHOMOHOKAPOOHOBBIX KUCIIOT.
[TonyueHure 1 CBOMCTBa aMUHOKUC/IOT. [IpesicTaBUTeNN , MX K/lacCUpUKaLKSIL.
MoHoamMuHOMKapOOHOBBIE KUCIOTHI. [IpeicTaBUTe/N, OT/IMUUTE/TLHBIE CBOMCTBA.
TnaMrHOMOHOKAapOOHOBbIE KUCIOTHI. [IpeicTaBuTeNM, 3HaUeHWe, OT/IMUMe B CBOMCTBaxX OT JIPYTHMX
aMUHOKMCJIOT.

[uknnueckne aMMHOKUCIOTHL. [IpescraBuTeny, 3HaueHue.

O6pa3oBaHue MeNTUAHBIX CBs3ell B MoJieKyse Oenka (0Opa3oBaTh MeNTHABI U3 3aflaHHBIX aMUHOKHUC-
JI0T).

3HaueHUe, Kj1acCU(UKaLs IPOTEMHOB, NPOTEUI0B, NIPeJCTaBUTeIH.

CrpoeHuie GeKOB: THITbI CBsi3el, CTPYKTYPhI MOJIEKY/I, CBOMCTBA — JleHaTypalju Oe/KOB U ee 00bsIC-
HeHMe.

Hyxkneonporengbl. CTpoeHue, 3HaUeHue.

HyxknenHoBble kuciotsl. CocTaB, OT/IMYMS, 3HAUEHUE Pa3/TMYHbIX HYK/IEMHOBBIX KAC/IOT.

ITopsagok opMupoBaHus 3K3aMeHALMOHHBIX OH/IETOB
OK3aMeHaI[MOHHBIM OW/IeT BK/IIOYAeT /jBa TEOPeTHUeCKMX BOIIPOCa U 3a/auy.

HDI/IMED JK3dMEHAIIUOHHOI'0 GHHETa 10 JUCIIUIIJINHEe «XHUMHA. ODI‘HHH'—IECKaﬂ n (bI/I3KOJIJ'lOI/I}1-
Hasi XUMH5A»

Knaccudukauys opraHdueckux coefvHeHUW. BakHeliilive (yHKLIMOHA/IbHbIE TPYIIblL. Paaukar.
I'omonornueckue pszpl. VIX 3HaueHue.
Anbperuzibl ¥ KeToHbl. VIX cxofiHble CBoMCTBA M oTnurs. Oco6eHHOCTH U30MEepPUH.

3ajgava

JornosHUTe cXxeMy C/1eyIOLUX NpeBpalleHHN:
3-aMUHO-2-MeTU/I0yTaHoBas Kuciaora +t° —» ? + HBr — ? + NH3 - ?



HazoBuTe KOHeuHble IPOAYKTHI.



Tabmuna 5 — Kpurepuu orieHKH c)OpMHUPOBAaHHOCTH KOMITETEHIMH

Kop v HaumeHOBaHMe
WH/IMKAaTOpa JOCTHKeHHs
KOMIIeTeHLIUM (YacTu
KOMIIeTeHI[1H)

KpuTepuu orieHrBaHus COOPMUPOBAHHOCTH KOMIETeHIIMHY (UaCTH KOMIIeTeHI[HH)

Ha 6a30BOM ypoBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OL|eHKE «Y/IOBJIETBOPUTETBHO»
50-64% oT MakCUMaJILHOTO Oasia

COOTBETCTBYET OIL[eHKE «XOPOIII0»
65-85% 0T MakCUMaJILHOTO basia

COOTBETCTBYeT OL|€HKe «OT/INU-
HO»

86-100% oT MakCUMAaJILHOI0 Oas-
Ja

3HaTh:

HN/I-1 3HaeT OCHOBHEBIE
eCTeCcTBeHHbIe, OM0/IorH-
yecKue U rpodeccro-
HaJIbHbIE TIOHATHUS U Me-
TO/IbI TP PeIleHrH 00-
iernpodeccuoHambHbIX
3aJau, COBpeMeHHbIe
TEXHOJIOTHH C UCIT0JIb30-
BaHHeM ITpUOOpHO-
WHCTPYMEHTAJIbHOM 6a3bl

CTyzIleHT yCBOW/I OCHOBHOE COJiep>KaHhe MOZYJIst
HEOpraHW4YeCKOW XMMHU, HO UMeeT MPo0eJib B
YCBOEHUM MaTepuasa, He MpensiTCTBYIOIIHe
JanbHenIeMy o0 y4eHHo:

-B JIOTUYECKOM PaCCY>KJeHUU HET CyIIleCTBEHHBIX|
oIIMOOK, HO JOMYyIIeHa CyIieCTBeHHas OIu0OKa B
MaTeMaTUYeCKUX pacueTax Mpy pelieHnn

3azay;

-nabopaTopHasi paboTa BBIITOTHEHA TTPABHIILHO HE
MeHee YeM HarloJIOBUHY WM [IOMyIleHa
CyIlleCTBEeHHast OIIMOKa B XOie IKCIIePUMEHTa, B
00bsicHeHUH, B 0(hopMyIeHnH paboThl, B
coOTF0IeHUH TIPABHMIT TEXHUKH 0€30TacCHOCTH TpH|
paboTe ¢ BelrjecTBaMu U 000pyOBaHUEM,
KOTOpasi UCTIPABJISETCS TI0 TPeOOBAHUIO YUUTEIS;
- MaTepuas u3/iaraeT HeCUCTeMaTU3UPOBAHHO,
(bparMeHTapHO, He BCer/ia MoC/eI0BaTeNbHO;
-TI0Ka3bIBaeT HEAOCTAaTOUYHYI0 C(HOPMHUPOBAHH
OT/IeJTbHBIX 3HAHWHM U YMEeHW; BBIBOJIBI U 00001
apryMeHTHUpPYeT €/1abo, A0MyCKaeT B HUX OLIMOKH
- IOMYCTW/ OLIMOKH ¥ HETOUHOCTH B HCIIO/Ib30B
HAyYHOV TE€PMHUHOJIOTHH, OTIpe/ieIeHUs TIOHSTUH
HE/[0OCTAaTOUHO YeTKHE;

- He MCTI0/Ib30BaJl B KAUeCTBe JJ0Ka3aTe/bCTBa

BBIBO/IbI M 0000111eHMst 13 Hab/roieHuH, (hakToB,

CTyIeHT TOKa3bIBaeT 3HAHUSI BCETO
W3y4YeHHOT'0 MPOTPaMMHOTO0 MaTepH-
ana. [aéT MoJHbIA M TMpaBWIbHbBIN
OTBET Ha OCHOBE M3yUeHHBIX TeOPH;
He3HauWTe/IbHbIe OIIMOKUA M HeJoué-
Thl TIPU BOCTIPOM3BEAE€HUM W3yueH-
HOrO0 Marepuasa, Orpe/ie/ieHUsl TI0-
HSTUWA Jan HeroJjHble, HeOoblve
HETOYHOCTU TP  KCII0/Ib30BaHUU
Hay4YHbIX TEPMHUHOB WM B BBIBOJ|AX
u 00001[eHUsIX U3 HAOMIOAeHUd U
OTBITOB; MaTepuas u3JiaraeT B Orpe-
JleJIeHHOW JIOTMYeCKOW TIociefioBa-
TEeJIbHOCTH, TIPY 3TOM JIOIyCKaeT Ofi-
Hy HerpyOyro ommbOKy uiu He Gosiee
JBYX HeJJOUETOB U MOXKET UX MCITpa-
BUTh CaMOCTOSITE/IbHO TIpH TpeboBa-
HUM WIK TIpU HeOOJBIION TIOMOIIU
TIpero/iaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBI MaTepuas; TOATBEPXK/aeT
OTBET KOHKDETHBIMHM TPUMEPAMHU;
MPaBWILHO OTBEYAeT Ha JIOTOJIHU-
TeJIbHbIe BOTIPOCHI TTPerio/iaBaTelisl.

B noruueckoM paccy/eHUH U pe-

IMIeHWHW HeT CYIeCTBEeHHBLIX O]_HI/I6OK,

CrygeHT 1oKa3biBaeT riybokoe U
MoJIHOe 3HaHWe U TIOHUMaHUe
BCero o0bEMa MpPOrpaMMHOr0 Ma-
Tepyana; T[0JIHOe TIOHUMaHue
CYIIIHOCTH paccMaTpHUBaeMbIX
TOHATHM, SIBJIEHUM W 3aKOHOMep-
HOCTel, Teopul, B3aMMOCBSI3el;
naboparopHasi paboTa BBITIO/IHE-
Ha TIOJHOCTBIO W TIPaBWIBHO,
c/leslaHbl TIPABUJIbHBIE HaOJIIO/e-
HUS ¥ BBIBOJIBI;

9KCTIepUMEHT  OCYIIeCTB/eH TI0
MJIaHy C YYeToM TeXHWKH Oe3-
OTMacHOCTH U TIpaBWI pabOThI C
BellleCTBaMH U 000py/J0BaHUEM;




OINBITOB WJIX OOITYyCTHUJI OIIIMOKHU IMMPpH NX HU3JI0KEHK

HO 3a/jaua pellleHa HeparjoHa/IbHbIM
criocoboM WM JIOTyIeHO He Oosiee
JBYX HECYIL[ECTBEHHBIX OIINOOK.

Ymerh:

H/I-2 YmeeT UCnonb30-
BaTh OCHOBHbIE ecTe-
CTBEeHHbIe, OHMoJIorHuye-
CKue U rpodeccroHab-
HbI€ TIOHSITUS] U METO/IbI
TIPH peleHur obIenpo-
(deccruoHanbHBIX 3aiau

OTBeuaeT HeMO/IHO Ha BOMPOCHI Mpero/iaBaTesis
(yriyckasi U OCHOBHOE), Wi BOCIIPOU3BOAUT
cofiep)KaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
MOHUMaeT OT/ie/ibHble TI0/I0XKeHUsI, UMeloLLre
Ba)KHOE 3HaueHUe B 3TOM TeKCTe.
OO6Hapy>KvBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/IeTbHbIX TI0JI0KeHUM TIPU BOCTIPOM3BeIeHHUH
TeKCTa yueOHUKa (3amucel, MepBOMCTOYHUKOB) U]
OTBeYaeT HENOJIHO Ha BOMPOCHI IperojaBaresis
MyCKasi OfHY-/Be IrpyOble OIMOKY BLICTAB/ISETCS
JIeHTy, KOTOPBIA He COBCEM TBepZO BjiajleeT MaTe
JIOM, TpU OTBeTax JOMycKaeT MasoCyllleCTBex
TMOTPEIIHOCTH, WCKa)XKeHHUsI JIOTMUeckod Ioc/e]
TebHOCTH,

HETOUHYIO apr'yMeHTAaIUI0 TeOPeTUUeCKUX
T0JIO>KEHWM, UCTIbIThIBAeT 3aTPyJHEHUsI MPU
pelLleHnH J0CTaTOUHO CI0XKHBIX 3a/1ay.
WcnbiThiBaeT 3aTpy/iHeHUsI B TPUMEHEHWU 3H4
HeoOXOIUMBIX ZIJisl pellieHus 3a/jau pa3/TMUHbIX T
npu OOBSICHEHWM KOHKDETHBIX SIBJIEHMA Ha OC
Teopui 1

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

MPaKTUYeCKOoro NMpUMeHeHHsl Teopuit

CTy#eHT yMeeT CaMOCTOSITe/IbHO
BbI/Ie/IATh TJIaBHbIe TIOJIOXKEHHSI B
M3yueHHOM MaTrepuase; Ha OCHOBa-
HUM (DaKTOB U TIPUMepPOB 0000ITIaTh,
JeflaTb  BBIBO/IbI,  yCTaHAB/IMBaTh
BHYTpUIIpeIMETHbIE CBSI3U. [Ipume-
HSITh TIOJy4eHHble 3HaHWs Ha TIpak-
THKe B BUJOW3MEHEHHOW CHTYalUH,
co0rolIaTh  OCHOBHBIE  TIpaBWJIA
KY/JIbTypbl YCTHOW peud U COMpo-
BOXKZIaKOLl[ell MUCbMEHHOM, HCII0Jb-
30BaTh HayuHble TEPMUHBI; jlabopa-
TOpHasi paboTa BBINIOJIHEHA TIpa-
BUBHO,  C/leJlaHbl  TPaBWIbHBIE
HaO/MO/IeHUsT U BBIBOJBI, HO TIPH
3TOM 3KCIIEDUMEHT TPOBeJieH He
TIOJTHOCTBIO WM JIOTYIIEeHbI Hecylie-
CTBEHHbIE OIMOKHM B paboTe C Belle-
CTBaMH U 000pyJOBaHUEM.

CTyzieHT yMmMeeT COCTaBUTh IIOJI-
HbIW Y MpaBWIbHbIN OTBET Ha OC-
HOBe M3y4YeHHOTO MarepHuasa;
BBIJIEJIITh TJIaBHBIE TI0JIOXKEHHS],
CaMOCTOSITEJILHO ~ TIOATBEPIK/AATh
OTBET KOHKPETHBIMHM MPUMEPAMH,
(hakTaMu; CaMOCTOSITE/ILHO U ap-
TYMEHTUPOBAHO [leJlaTh aHaJIu3,
000011IeHUs, BBIBOABI. Y CTaHaB-
JIUBaTh MEXMpeJMeTHbIe (Ha OC-
HOBe paHee TPUOOpeTeHHbIX 3Ha-
HUM) U BHYTPUIPEJMETHbIE CBf-
31, TBOPYECKU TPUMEHSTh TOJYy-
UYeHHble 3HAaHWA B HE3HAKOMOM
CHUTYaLUH. I[TocnieoBaTenbHO,
y6TKO, CBSI3HO, OOOCHOBAHHO U
6e30mMO0YHO M3/araTh yueOHBbIH
Marepuas; JaBaTh OTBET B JIOTH-
YeCKOW T0C/Ie[JOBaTe/IbHOCTH C
HCI0/Ib30BaHHUEM TPUHATON Tep-
MHHOJIOTMHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/IMPOBATh TOUHOE
oripefie/ieHHe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITWH, 3aKOHOB,
TEOpUH; MPU OTBETE He MOBTOPSIThH
JIOC/IOBHO TEKCT yueOHHKa; M3/a-
raTb Marepuag JIMTepaTypHbIM
S3bIKOM; TIPAaBHJIBHO M 00cCTOSI-




TeJIbHO OTBeuaTb Ha [IOTIOJIHU-
Te/lbHbIe BOMPOCHl yuutessi. Ca-
MOCTOSITeJTbHO Y paljloHa/lbHO
WCII0/Ib30BaTh HarjsiiHble T0CO-
Ousi, CrmpaBOUHbIe MaTepHaibl,
yueOHUK, [OTIO/IHUTE/BHYIO JIU-
Teparypy, MepPBOMCTOYHUKY;
TPUMEHSITh CUCTEMY YCJIOBHBIX
0003HauUeHWI TIPU Be/IEHUH 3aliui-
cel, COMpPOBOXZAIOIIUX OTBET;
WCTIONb30BaHKe [jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB U3 HaO/OfIeHUH U
OTTbITOB;

Brazets:

N/1-3 Bnageet HaBbIKaMHU
000CHOBaHUsI U peanu3a-
11U B MpocdeccroHab-
HOMU J1esiTeIbHOCTHU CO-
BpeMeHHbIX TeXHOJIOTHI
C UCIM0JIb30BaHUEeM TIpu-
OopHO-
WHCTPYMEHTa/IbHOU 6a3bl

CTyzseHT BrazieeT HeoOXOAWMBbIMU HaBbIKAMU
paboTel ¢ mpubopamMu, uepTeXaMu, CXeMaMHu U
rpaduKaMu, COMyTCTBYIOLUUMHU OTBETY; 3auCH,
COTIPOBOXK/AIOII[HE OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CryzeHT He oOmafaeT 10CTaTOYHBIM
HaBBIKOM PabOTHI CO CIIPAaBOYHOM /1M
TepaTypol, yueOHUKOM, IepPBOMCTOYUA
HUKaMy (TIPaBWJIbHO OPHUEHTHPYeTCH,
HO paboTaeT MeZlJIeHHO).

BrnazeeT HaBbIKAMHU pelleHUsT XUMMUH
YecKMX 3aJau [0 3a/laHHOMY aJIro-
puUTMy

CTy#eHT BaJeeT  KyJbTypOH
MBIIIJIEHHSI;  CITIOCOOHOCTBIO K
0000111eH1I0, aHa/In3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CHUCTeMaTH-
3al[My, TIOCTAHOBKE 1Ie/Iell U BbI-
Oopy myTel WX [JOCTW)KEHHUS, B
JIOTUYECKOM PpaCCy)K/IEHUH U pe-
[IIeHUM HeT OIIMOOK, 3ajjaua pe-
IIIeHa Pal[MOHA/ILHBIM CI0COO0M;
MPOSIB/IeHbl HAaBBIKKM OpraHu3ali-
OHHO-TPYZIOBBIX ~yMeHH (o[-
JeP>KUBAIOTCS YMCTOTa pabouero
MecTa U TOpSZIOK Ha CToJie, KO-
HOMHO MCIT0JTb3YIOTCSI PEaKTHBBI).




3 OINPEJEJIEHUE PE3YJ/IbTATA ITIPOMEXYTOYHOM ATTECTAIIUU
dopma MpOMEeXXYTOUHOM aTTeCcTaluy 10 JUCLIUIUIIHE: IK3aMeH

O EHOYHBIE MATEPUAJIbI 1 CPEJCTBA /11 IIPOBEPKU
C®OPMUPOBAHHOCTH KOMITETEHITAM

Kopa 1 HauMeHOBaHUe KOMIIeTeHIUU
OIIK-1 CriocobeH peliaTh 3aaud TIpodeCcCUOHANBHON /IeATeTbHOCTH Ha OCHOBE MCIIO/Ibh30Ba-

HUA TEOPEeTUUYECKUX U MPAKTUUECKHNX OCHOB €CTeCTBEHHBIX M TEXHUUECKHX HaYK, d TdK)XKe MaTe-
MAaTH4YeCKOr'o aliriapara

3afaHuA 3aKpbITOr0 THIIA:
YcraHoBUTe COOTBETCTBHE MeXX/ly XUMHUYECKHUM 3/IEMEHTOM U KO/IM4eCTBOM NPOTOHOB B

siipe aToMa.

1. xnop 1.8
2. yriepoj 2.17
3. drop 3.6
4. KUCIOpOZA 4.9

5.12

IIpaBu/IbHBIN OTBeT: 1-2, 2-3, 3-4, 4-1
3ajjaHusA OTKPHITOro THUMA:

Bbi0epuTe oANH BapHaHT NPaBH/ILHOIO OTBETA:
Y 371eMeHTOB O/JHOW MOATPYIIIIbL:

1. oAMHAKOBOE YKCJIO 37IEKTPOHHBIX CJI0EB

2. 0[JHAKOBOE UMCJIO 3/IEKTPOHOB BO BHELLIHEM CJIO€e
3. oiMHAKOBOe 0011jee YUCIIO 37IeKTPOHOB

4. 0IMHAaKOBOE KOJINYECTBO HEMTPOHOB
IIpaBu/IbHBIN OTBET: 2

YKaxuTte HeBepHOe yTBepK/eHue:

1. y MeTa/10B BO BHEIlIHEM C/10€ Maslo 3JIeKTPOHOB

2. MeTasl/Ibl UMEIOT HU3KHe 3HaueHUsl 3/1eKTPOOTpULIaTeTbHOCTH

3. MeTaslTbl B CBOOOJHOM COCTOSIHUM MOTYT SIBJISITHCSI OKUC/TUTE/ISIMU

4. aTOMbI MeTaJlZIOB B COe/IMHEHUSIX MPOSIB/ISIIOT TOJILKO MOJIOKUTEe/IbHbIe CTelleHU OKHUCIeHUs
IIpaBu/IbHBIN OTBET: 3

Bbi0epuTe oAMH BapHaHT NPaBH/ILHOIO OTBETA:
HemeTannnueckue CBOMCTBA 3/1eMeHTOB YBe/JIMUUBAKOTCA B PAAY:
1. ocdop — cepa — x10p

2. 6poM — yryiepofi — MbILIbSIK

3. KMCI0pOJ, — a30T — YIJIepOf,

4. KkpeMHUI — x710p — ocdop

IlpaBU/IbHBIN OTBeT: 4




BobiGepuTe ouH npaBWIbHbIA 0TBeT. CoefnHeHNs OyTaHO/I-1 U 2-MeTH/INPONAHOI-2 AB-
JIAKOTCA:

1.romosioramu

2.CTPYKTYPHBIMU U30MepaMU

3.reoMeTpUYeCKUMHU U30Mepamu

4.0[JHUM U TeM ’Xe Bell|eCTBOM

IlpaBu/IbHBIN OTBET: 2

BbiOepuTe oUH NMpaBU/IbHBIN OTBeT. Peakijusi «cepeOpPSAHOro 3epkKajia» XapakTepHa AJIA
o0Hapy)XKeHHU:

1.MasibTO3BI

2.anbJ1eTUI0B

3.r’UIpOKCUA HATPUS

4.dpeHosna

IIpaBU/IBbHBIA OTBET: 2

OxkoHuaTe/IbHbBIE pe3y/bTaThl 00yueHus ((hOpMUPOBaHUS KOMIIETEHI[HI) OTIpeJesistoTCS
MOCPeICTBOM TiepeBo/ia 06asyioB, HAOpaHHBIX CTYZEHTOM B MTPOLeCCe OCBOEHUS JUCLIUTUINHBI, B
OLIeHKU:

— 6a30BBIN ypoBeHb CHOPMHUPOBAHHOCTH KOMITETEHI[UM CUMTAeTCS [OCTUTHYTBHIM, eC/iv

pe3ynbTaT 0OyueHUs COOTBETCTBYeT OILleHKe «y/IOB/IeTBOPUTeNbHO» (50-64 peUTHHTOBBIX Oail-
JIOB);

— MOBBILIEHHBIM YpPOBeHb C(OPMUPOBAHHOCTU KOMIIETEHLJUM CUMTAeTCs! JAOCTUTHYThIM,
eC/T pe3yJibTaT 00yueHUs] COOTBETCTBYET OLIEHKaM «XOpoIo» (65-85 peHTHHIoBbIX 0asIoB) U
«0TIMYHO» (86-100 pelTHHIOBBIX OaslioB).

4 TIOPSI/IOK ITPOBEJEHHUA ITPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMeKyTOYHOM aTTecTalyy M0 JUCLIUIIMHE: 3aUeT/ 3K3aMeH.

@oH/, OLIeHOYHBIX CpeJCTB [/Isi TIPOBeJieHUs] TOBTOPHOM IPOMEXYTOUHOM aTTecTalyu
(hopmMupyeTcsi U3 UKC/ia OLIEHOYHBIX CPeJICTB 10 TeMaM, KOTOpble He OCBOEHbI CTYAEHTOM.

INpumeuaHue: JlorionHUTe/IbHbIe KOHTPO/IbHbIE WCIBITAaHUSI MPOBOJSTCS [/ CTYJEHTOB,
HabpaBiuX MeHee 50 0a/10B (B COOTBETCTBUU C «I10/I0KEHHEM O MOJY/IbHO-PEHTHHIOBOM CH-

cTeme»).
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