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ITacnopT ()oHJA OIEHOUHBIX CPe/ICTB
HarpasyeHue nogrotoBku: 36.03.02. 3ooTexHus
npodusb MoAroToBKY «I eHeTHKa, ceNeKIusi U OMOTeXHOIOTHS JKUBOTHBIX»
OUHOM U 3a04HOM hopM 0OyueHust

HucuurivHa: Xumust

Tabmumna 1
Mopay/ib AUCIUIIIMHBI dopmupyeMble Onenounnie | KosmuecrBo
KOMIIeTeHIUU U/IU UX MaTepHasbl U
4acTu CpeAcTBa
Mopayas 1. Heoprannuyeckasi XUuMHUs
Beenenue B ipegmet xumuu. | OIIK-4 Criocoben obocHo- | /13 11
OcHoBHBbIe 3aKOHBI ¥ IOHSITHS | BaTh M peann3oBaTh B mpo- | 3aiura JIP 1
eccuoHabHOM fesTesbHO- | L eCTUPOBaHKe 32
CrtpoeHue aToMa U XuMuye- nas3s 11
p CTU COBpEMeHHbIe TeXHOJIO- A
CKasl CBSI3b CobecenoBaHue 7
TMM C  MCIOJIb30BaHUEM
3argura JIP 1
nprbOpHO- TectrpoBaHue 48
Xumuyeckas TepMoAvHaMuKa | UHCTPYMEHTA/IBHOU 6asbl u na3 11
Y KMHeTHKa UCronb30BaTh  ocHoBHbIe | CobecesoBaHue 5
ecTecTBeHHble, Guonoruye- | 3auura JIP 2
ckue u npodeccroHanbHble | LeCTHPOBaHKe 41
PacTBOpb! TIOHAITUSL U METO/bl TIPU pe- N3 11
5 b CobecenoBaHue 6
meHnn  obmenpodgeccuo-
tenp 3awra JIP 2
Ha/IbHBIX 3d/iad. TectupoBaHue 39
Oxuc/resbHo- nas3 22
BOCCTAHOBHUTEJIbHbIE TIPOLECChI 3argura JIP 2
TecTupoBaHue 44
Mogpayb 2. Oprannyeckas XMMUs
TeopeTrueckre OCHOBBI OIIK-4 CriocobeH 060cHO- na3 84
OpraHNuYeCcKOr XMMUM. BATh U peaju30BaTh B MPO- CobecenoBaHue 22
YrneBozopojpl (eCCHOHANLHOMN [esTebHO- TectupoBaHue 44
Kucnopogcogepxaime nn3 17
CTU COBPEMEHHbIE TEXHOJIO-
COeIMHEeHUsT CobecenoBaHue 11
T'MU C WUCII0J/Ib30BaHUEM
3augura JIP 1
nprbOpHo- TectupoBaHue 44
Yr/1eBozbI WHCTPYMEHTa/IbHOM 0a3bl U N3 15
UCTI0JIb30BaTh OCHOBHbIE CobecenoBaHue 11
ecTeCTBeHHbIe, GUoIoruye- TectupoBanue 24
AsoTcoepxKaliye COeAUHEeHUS | cxpe u TpodeCCHOHabHBIE na3 14
TOHATHS U METO/IbI TIPU pe- TecrupoBatme 21
['eTepoLk/Mueckue coerHe- na3 15
1IeHuH o01erpodeccro-
HUS CobecenoBaHue 11
Ha/bHbIX 3a/ay. TecTupoBanue o5
Mojayab 3: «OcHOBBI (pr3MUeCKON U KOJIJIOUHON XUMHUH»
OcHoBsl ¢u3nueckoit v komo- | OIIK-4 Criocoben o6ocHo- | /13 17
WHOU XUMUU BaTh U peann3oBath B po- | CobecemoBaHue 12
(deccroHanbHOM AesTenbHO- | 3amura JIP 2
CTU COBpPeMeHHbIe TexHoJ0- | TecTrpoBaHue 26

' C UCII0J/Ib30BaHHEM

nIpubOpHO-




WHCTPYMEHTAIbHOU 0a3bl 1
WCTI0/Tb30BaTh OCHOBHBIE
ecTecTBeHHbIe, brooruue-
CKre U npodeccroHa bHbIe
TIOHSITUSL ¥ METO/IbI TIPH pe-
IIeHUH 001erpodeccro-
HaJTbHBIX 3a/1aY.

1 OONEHOYHBIE MATEPUAJIbI, HEOBXOJMUMBIE /151 OOEHKN
3HAHU, YMEHWI Y1 HABBIKOB JIESITE/JIbHOCTH B ITPOILIECCE

OCBOEHUSA JNCIUIT/TMHBI

Tabsura 2 — dopMupyembie KOMITETEHL[AN

Koa u HauMeHOBaHMe KOM- Kog 1 HauMeHOBaHMe O11eHOYHEBIEe
reTeHI[U! WHMKaTOpa JOCTU)KeHUS MaTepuasnbl U
KOMIIeTeHIH cpeAcTBa
(uacTy KOMITeTeHI[1H)
Mogayis 1 «Heoprannueckass XuMus»
N-1 onk-4 3Hamb:
- OCHOBHBIE TMOHSTHS U 3aKOHbI XUMHH;
- 3aKOHOMEPHOCTH MPOTeKaHUsT XUMUUeCKUX
OIIK-4 CriocoBer 06ocHo- | | Ponccco® .
- 0C00EHHOCTH XUMUYECKOU CBSI3U B
BaThk W PEAJIM30BATD B MPO- | nas3ygypIx XMMUUECKUX COeUHEHUSX;
(heccroHanbHOM - CBOMCTBA BaXKHEMIIMX K/1aCCOB
JIesITeIbHOCTH COBPEMEH- | HeOPraHUUeCKHX, OPraHUueCcKUX CoeJUHeHUN
HbIE TEXHOJIOIMHU C BO B3aMMOCBSI3U C UX CTPOEHHEM U
HCrIoNb30BaHKeM npubop- | PYHKLMAMI,
. - CBOMCTBA pa3/InUHbIX JUCTIEPCHBIX CUCTEM U
HO-MHCTpYMeHTa/IbHOM ba-
pPacTBOPOB OMOITOIMMEPOB, MeTO/IbI aHamm3a | /13
3b1 M MICIIO/IE30BATE OCHOB™ | 0143 11 XMMHUUECKMX CBOWCTB BeIeCTB; CobecesoBaHue
Hble €CTECTBEHHBIE, - IpaBU/Ia TEXHUKK 0€30acHOCTH U MpaBuia | 3amfuTa JIP
Guonoruueckre 1 paboThI c labopaTopHbIM 000pyJ0BaHKeM | TecTrpoBaHUe

ripodeccroHanbHbIE
TIOHSATHUS. ¥ METO/IbI TIPH
pelleHnn
ob1iernpodeccoHanbHBIX

3a/au.

CpeAiCTBAMU U3MEPEeHUH;

- TEXHUYECKHEe BO3MOXXHOCTH COBPEMEHHOTO
nabopaTopHOTO 000pPYyIOBaHMS;

- OCHOBHBIE eCTeCTBEHHbIE, OM0/IOTHUECKHE U
nipodeccroHaIbHBIE TIOHITHS U METO/IbI TIPU
perieHnn o601enpodeccroHanbHBIX 3azay,
COBpPeMEeHHbIe TEXHOJIOTUN C UCI0/Tb30BaHUEM
NIPUOOPHO-UHCTPYMEHTAIbHOM 0a3bl

I/I,[[-2 OIK-4 YMETh:

- T10JTb30BAThCsI XUMHUUECKUMHU PeaKTHBAMH,
nabopaTopHBIM 000pyI0BaHUEM U
Cpe/iCTBaMH U3MEPEeHHMS TTPU TTPOBEIEHUH
nabopaTOPHBIX UCC/IeIOBAHUM;
-CTaTUCTUUECKU 00pabaThiBaTh U
WHTEPNPeTHUPOBATh UX Pe3YJ/IbTaThl:

- MCTIO/Ib30BaTh OCHOBHBIE €CTECTBEHHbIE,
Ouosiornyeckue U rnpodeccruoHaIbHbIe
TIOHATHUS ¥ METOZIbI TIPH PeIIeHUH




obuienpoheccuoHaNbHBIX 3aiay

NI-3 onk-4 BnageTs:

- HaBbIKaMU 000CHOBAHUS U peain3aliy B
nipodeCcCOHABHON AeATeTbHOCTH COBpe-
MEHHBIX TeXHOJIOTHUH C UCII0/Ib30BaHUEM TIPH-
OOpPHO-MHCTPYMEHTa/IbHOM 0a3bl;

- HaBbIKaMU PabOoTHI CO CTielMau3upOBaH-
HBIM 000pY/IOBaHWEM U CpeICTBAMH U3Mepe-
HUSI TIPY TIPOBE/IEHUM JTab0PaTOPHBIX UCCTIe-
JIOBaHUU.

Mopayasb 2. «Oprannueckasi XUMHsI»

WI-1 onk-4 3HaTh:

- OCHOBHBbI€ TOHSITHS U 3aKOHbI XUMUH;

- 3aKOHOMEPHOCTH MPOTeKAHUST XUMUYeCKUX
TIPOLIeCCOB;

- 0C0OEHHOCTH XMMHUYECKOW CBSI3U B Pa3/My-
HBIX XUMUUECKUX COeMHEHUSIX;

- CBOMCTBA Ba’KHEHIIIUX K/IaCCOB HEOpraHHUYe-
CKHUX, OpPraHUUeCKUX COeJUHEeHUH BO B3aUMO-
CBSI3U C UX CTPOEHUEM U (DYHKIUSIMU;

- CBOMCTBA Pa3/IMUHBIX JUCTIEPCHBIX CUCTEM U
PacTBOPOB OMOTOIMMEPOB, METO/Ibl AHA/IK3a
COCTaBa ¥ XUMUYECKUX CBOMCTB BeIIleCTB;

- TIpaBW/Ia TeXHUKHU 0e30T1aCHOCTH Y TpaBU/Ia
paboThI ¢ 1abopaTopHBIM 000PYZOBaHUEM U
CpefCcTBaMU U3MepeHU;

- TeXHUYeCKHe BO3MOXXHOCTH COBPEMEHHOTO
nabopaTtopHOro 000pyAOBaHuS;

- OCHOBHBIE eCTeCTBeHHbIe, OM0/IOTHYecKre 1
nipodeccroHabHbIE TIOHATHS M METO/IbI TIPH
pelieHn o01IenpodecCUoOHaATBHBIX 3a/]ad,
COBpeMeHHbIe TEXHOJIOTHH C UCTI0/Ib30BaHHEM
NIPUOOPHO-UHCTPYMEHTaIbHOU 0a3bl

WJI-2 onk-4 YMeTs:

- TI0JTb30BaThCsI XUMUYECKUMH PeaKTUBaMH,
nabopaTOpHBIM 000py/I0BaHUEM U CPe/ICTBa-
MU U3MepeHUs TIpY TIPOBeleH|H TabopaTop-
HBIX UCC/IeJOBaHU;

-CTaTUCTUUECKH 00pabaThiBaTh U MHTEPIIpe-
THUPOBATh UX Pe3yJ/IbTaThl:

- UCTIO/Ib30BaTh OCHOBHBIE €CTeCTBEHHBIE,
Ouosiornueckre u mpodeccuoHabHbIE TIOHS-
THUSI 1 METO/IbI TIPH pelieHuu obirenpodeccu-
OHaJIbHBIX 3a71au

I/I,ZI-3 OITK-4 BJ‘I&,II[ETLZ

- HaBbIKaMU 00OCHOBaHUS U peasin3aluy B
npodheCCUOHATLHOM /1eITeTbHOCTH COBpe-
MEHHBIX TEXHOJIOTHH C UCIO/Ib30BaHUEM TIPU-
OOpHO-WHCTPYMEeHTa/TbHOM 0a3bl;

- HaBbIKaMU PabOoTHI CO CTielMau3upOBaH-
HBbIM 000PYZIOBaHHEM U CPEZICTBaMU U3Mepe-
HWUSI TIPY TIPOBEIEHUM JTab0PaTOPHBIX UCCIIe-

na3
CobecegoBaHue
3augura JIP
TectupoBaHue




JIOBaHUM. \

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

H/-1 onk-4 3HaTh: na3

- OCHOBHBIE ITOHSTHUS U 3aKOHbI XUMHH; TCn

- 3aKOHOMEPHOCTH MpoTeKaHust xuMuueckux | CobecesoBaHue
TPOL{eCCOB; 3awwmra JIP

- 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
pPacTBOPOB OMOTIO/IMMEPOB, METOZbI aHaIM3a
COCTaBa U XUMUYECKUX CBOMCTB BeIIleCTB,;

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

- TEXHUYECKHEe BO3MOXXHOCTH COBPEMEHHOTO
nabopaToOpHOTO 000pPYyIOBaHMS;

- OCHOBHBIE eCTeCTBEHHbIe, OM0/IOTHYeCKHe U
nipodeccroHabHbIE TIOHITHS U METO/IbI TIPU
pereHnn o01erpodeccCroHaNbHBIX 3a7ay,
COBpPeMeHHbIe TeXHOJIOTHU C UCTI0/Ib30BaHUEM
NIPUOOPHO-UHCTPYMEHTA/IbHOM 0a3bl

I/I,[[-Z OnK-4 YMeTh:

- TI0JTb30BaThCsI XUMUUYECKUMHU PeaKTHBAMH,
nabopaTopHbIM 060py/I0BaHUEM U CPeJICTBa-
MU U3MepeHUs TIpY TIPOBeIeHUH 1abopaTop-
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

N/I-3 onk-4 Bnapets:

- HaBbIKaMH 00OCHOBAHUS M peai3aljiy 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 UCCITe-
JIOBaHUM.

OueHOYHbIEe MaTepHasIbl U CPeJCTBA /I/If NPOBepKHU chopMUPOBAaHHOCTH
KOMIIeTeHI{Hi




Mopayan 1: «Heopranuueckass XMMHA»
Paspgen 1. «BBepenue B npegver Xumuu. OCHOBHBIE 3aKOHbI U ITIOHATHS»
TumnoBble 3a/jaun 1o pasaeny: «BeesgeHue B npegmer xumun. OCHOBHBIE 3aKOHBI U
MOHATHUA»

1. Ilpu B3aumozecTBUM 3,24 T TpexBaJeHTHOI'0 MeTasla C KUC/I0TOM Bbifiesiniock 4,02 1 Bo-
fopoza (H.y.). Berunciure MossipHble MacChl SKBHBa/JIeHTOB MeTajula, ero OKCH/ia U aTOMHYIO Maccy
MeTaJsuia.

2. Tlpu BoccTaHoBneHuHW BogopozoM 10,17 T oKcuza AByXBaJleHTHOTO MeTaslia 00pa30Baioch
2,25 T BOZbI, MOJISIpHasi Macca 3kBHBasieHTa Kotopoii 9,00 r/mMo/ib. Bbrunc/ivte Mo/sipHble MacChl K-
BUBAJIEHTOB MeTaJ/lla, ero rupoKCcr/ia U aTOMHYIO0 MacCy MeTaJlia.

3. Ha okuranmwe 2,99 r aByxBa/leHTHOTO MeTa/jla rotpeboBanock 1,33 11 kuciopozga (H.y.).
BbruncinTe MossipHbIe MacChl 5KBUBA/IEHTOB MeTaJlia, ero okcyza. Kakou sto mertann?

4. Tlpu BocctaHoBieHuu 6,50 I OKCH/la TpeXBaJleHTHOTO MeTasla o0pa3oBanoch 4,45 r mMeTali-
J1a. Belunciute MOsIpHBIE MacChl S5KBUBA/IeHTOB MeTaslla, ero okcuza. Kakou ato mertann?

5. Cynboup Mbibska cogepxut 39,0% cepsl, MoJisipHasi Macca KBUBajeHTa KoTopou 16,0
r/MoJib. BbIunc/iuTe MOJIIPHYIO MacCy SKBHBajieHTa M Ba/leHTHOCTh, MBIIIbsIKA, COCTaBbTe (GOpMYTy
3TOr0 BelecTBa.

6. Ilpu peakuuu mexnay 0,366 © AByXBa/JIleHTHOTO MeTa/yla U KUCJIOTOW BBIEIUIOCh 336 M
BOZOpo/a (H.y.). BbrurciuTe MoJsisipHble MacChl SKBUBaJIeHTOB MeTasljla, ero OKCHZA U Orpefie/iuTe Ka-
KOU 3TO MeTasll.

7. BojopoiHoe coeviHeHMe TpeXBaJeHTHOIO 37eMeHTa cogepxuT 8,9% Bopopoza. Berunciu-
Te MOJISIDHbIE MacChl 5KBHMBAa/IEHTOB 3/IeMeHTa, JaHHOT0 THAPU/ia M aTOMHYIO0 MacCy 3/1eMeHTa.

8. [1ns pacTBopenus 16,86 r meTasna motpeboBanock 14,7 r cepHOI KMC/IOTHI. BeIuncinTe Mo-
JISIDHBIE MacChl 5KBMBa/IeHTOB MeTasljla U ero OKCUZa.

9. AByxBaneHTHbIN MeTan1 maccor 0,601 r B3aumogelictByeT ¢ cepoii maccoi 0,480 r. Beiumc-
JIUTe MOJISIPHbIe MacChl 5KBUBA/IEHTOB MeTasl/a, CyIb(puAa MeTasia U aTOMHYI0 Maccy MeTasuia.

10. B okcupze TpexBaseHTHOro Metasia Maccou 5,10 r cogepxxutcs 2,40 r kuciopoga. Berumc-
JIUTe MOJIIPHbIE MacChl 5KBUBAJIEHTOB MeTajlla, ero OKCH/ia U aTOMHYI0 MacCy MeTasiia.

11. Ilpu okucnenun 2,81 T AByXBaJeHTHOTO MeTasa obpa3oBanock 3,21 r ero okcuza. Bei-
YMC/IUTe MOJIIPHYIO Maccy MeTania. Kakoi 5To metaun? KakoBa MoJsisipHas Macca MeTasia U MoJisip-
Has Macca 5KBHBaJIeHTa MeTasiia?

TpeOoBaHusi K 0(hopM/IeHHIO 0TYeTa MO J1adopaTopHOi pabdore.
Otueta oopmisieTcst B 1aDOpPaTOPHOM TeTpa/iy.

CojepxaHue oTuera:

IMopsiakoBbIM HOMep JlabopaTOpHOI paboTEI, ee Ha3BaHHe.
Lenb paboThI.
3azanue.
KpaTtkoe TeopeTrueckoe BBeJileHUe K JaHHOU pabore.
HasBanue ombITOB.

6. OdopmseHre pe3y/bTaTOB OILITOB B COOTBETCTBUU C MPEAbSBISIEMbIMU TPeOOBaHUSIMHU.
3amumra s1abopaTopHOM pabOThI OCYIIECTB/SETCS HA 3aHSTHH, C/IEIVIOIIEM TI0C/e ee BBITOJTHEeHUS.
[Tpu 3aiuTe CTY|€HT J0JDKeH Mpe/CTaBUTh OTUeT 110 JlabopaTopHO# paboTe, cOCTaB/IeHHbIH TI0 Tpe/i-
JIO)KEHHOU BBIIIIe CXeMe, TIOSICHUTh BCe TIPUBeJIeHHbIe pacyeTbl U BbIBO/bI, BHITIOJIHUTh CBOW BapHUaHT
3a/laHus 110 TeMe JlabopaTopHOM paboThI (PelnTh 3a/lauy UM COCTAaBUTb YDaBHEHUS] XUMUUEeCKUX pe-
aKLun).

Ghwhe

TectoBbIe 3d/ldHUA /1A TEKYIero KOHTpoJ/isi 3HAHHUM 110 pa3aeny: «BBE]I[EHI/IE B nIpejMeT XUMHH.
OcHoBHBIE 3aKOHbI U IOHATHS»



BbiGepume 00uH npasu/ibHbIl omeen:

BaxHeliMe TeopHuH, COCTAB/IAIOIIME OCHOBY XUMHH, 3TO

+ aTOMHO MOJIeKy/IsipHasi TeOpHsi KBAaHTOBAsi TEOPHsi CTPOEHUSI aTOMOB M MOJIEKYJI, 3aKOH COXPaHeHUsI
MacChl ¥ S3Hepruu, epuoiuueckuii 3aK0H;

OKMCJIUTE/TbHO- BOCCTAHOBUTE/IbHAsI TEOPUs], TEOPHUsI /leabHbIX Ta30B, TEOPHsi CTPOEHUST KOMILIEeKC-
HBIX COeIMHEHUH;

Teopysl KUC/I0T U 0OCHOBaHUM bpeHcrezna Jloypy, Teopus BaneHTHbIX cBs3el ["aittiiepa v JIoHZ0Ha;
TeOpUsi XMMUUEeCKUX CBs3el, TeOpHsl reTeporeHHbIX MPOLIeCCOB, 3/IeKTPOHHAs TeOpus;

Mesibuaiei XHMHYeCKH HeAe/TMMOM YacTHIeH BelllecTBa AB/IAeTCA:
MOJIeKY/1a;

VIOH;

+aToMm;

XUMUYECKUH 3JIeMEeHT;

KosmmuecTBO BeljecTBa — 3T0:

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

HaBeCKa BeIeCTBa;

M30TONBI XMMHYECKOr0 3/71eMeHTa 0T/INYalTCcs APYr OT Apyra:
+110 UMC/Ty HEUTPOHOB;

TI0 YNUCJIY 3/IeEKTPOHOB;

T10 YMC/Ty IPOTOHOB;

TI0 T10JIO)KEHUIO B NIePHUOIUYECKOMN CUCTEME;

Kakas cTpoka u3 nepeunc/ieHHbIX BellleCTB BK/IIOUaeT TOJIbKO MPOCThie BemiecrBa?
KHCTIOPO/I, BO3/1yX, BOZOPOZ, KeJie30;

docdop, Boji0Opo;, MUPUT, Cepa;

JilepeBo, TIecoK, MeJ;

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

3 nepeunc/ieHHbIX SIB/IEHUI 0TMeTbTe XUMHUUYeCKHe:
+ropeHue CIIMYKH;

+CKHCaHUe MOJIOKaA;

+p>KaBjieHUe XKejesa;

IpaBjieHye MeTaJlia,

Kakoii 3aK0H JjaeT 0CHOBY /J/Isi COCTaB/IeHUSI XMMHUECKHX peaKkuui?
3aKOH TOCTOSIHCTBA COCTaBa BeleCTBa;

3aKOH 3KBUBaA/IeHTOB;

+3aKOoH CcoXpaHeHMs1 MacChl BEIL|eCTBa;

3aKoH ABOrazpo;

Yto Ha3bIBaeTCs NOCTOAHHON ABOrajpo?

1 mosb BelecTBa, cogepsauii 6,02-10 2>moeky;

+uncsio yactuiy 6,02-10%3, cogeprkaruxcs B 1 MoJib /IF060r0 BeIecTBa;
1 Mosb BelriecTBa, cogepskaruii 6,02-10 23 aroMoB;

conepxanue 6,02:10 23 atomoB B 12 . yriieposa;

Kem ycTraHoB/IeH 3aK0H II0CTOAHCTBA COCTaBa Bellecrsa?



M. B. JIOMOHOCOBBIM;
LK. JanbToHOM;

+)XK. IIpyctom;

A. ABorajzpo;

MHorue XuMHYeCKHe 3/IeMeHThI 00pa3ylT HeCKO/IBKO MPOCTHIX BeleCTB, 00/1ajal0MX pa3-
JIMUHBIMH CBolicTBaMH. Kak Ha3bIBaIOT 3TO AB/IeHHE?

NoIMMop(U3MOoM;

rOMOJIOTHEM;

MHOT'OMEpPHOCTbIO;

+a/uioTponuen;

XuMHUYecKHe CoeJHHeHH MePEeMeHHOr0 COCTaBa Ha3bIBAIOT:
CJIO)KHBIMH BEII[eCTBAMM;

JaTbTOHU/IAMU;

KOMIUIEKCHBIMH BEI[eCTBAMM;

+0epToaamMuy;

XumMuueckKue coeiMHeHUs MOCTOSTHHOI0 COCTaBa Ha3bIBAKOT:
OepTosTHIaMU;

BelLlleCTBaMuy;

+aa7bTOHUaMU;

KOPILyCKY/IUaMu;

Onpejenure Maccy () KHC/IOP0/a, 00beM KOTOPOro (H.y.) coctaBiset 44,81
6,4;

+64,

22,4;

2,2;

Onpe/enure KOJIMUYECTBO MOJIb X/I0Pa, 00b€M KOTOPOro NPH H.y. ocTaBjaser 11,2 n
+0,5;
11,2;
22,4,
10,5;

Macca o0pa3na KapooHaTa Ka/ibijusi paBHa 10 r. Onpe/e/iure Ko/ IM4eCTBO MOJIb 3TOH COJTH
100;

+0,1;

0,01;

10;

Kakyo maccy (r) umeer 1,55 -10%3 mojieKys1 Boabl
+4,63;

46,3;

0,46;

46;

Kakoe K0/IMueCcTBO BelecTBa (M0J/ib) COCTaBAANT 6,02-10%° MosieKkyn
10;

+100;

0,1;



1000;

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

+H3PO4 u HoSOy;

CuS u AuClsz;

NaBr u CuS;

Kakue 13 nepeunc/ieHHbIX HIDKe ra30B jierue Bo3yxa
+a30T U aMMHUaK;

a3oT U KUCJIOpPO[;

aMMUak u ¢Top;

KUC/IOpoA U (Top;

Kakoii 00bem 3aHuMarT npu H.y. 100 Mosib /1106010 ra3a
22,4 1;

+22,4 nm3;

22,4 M3,

2,24 M5;

B Kakom 00BéMe (/1) aproHa (H.y.) COAEP>KUTCA CTOJIBKO JKeé aTOMOB, CKO0JIbKO B 11,2 /1 Bogopoja
+5,6;
11,2;
22,4;
224;

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

Fe;

Na;

Ca;

MoisipHble Macchbl 5)KBUBA/IEHTOB KaKHX BelleCTB PaBHbI X OTHOCUTE/IbHBIM MOJIeKY/IAPHBIM
Maccam

+HCIl 1 HCIOy;

CaCl, u NaHCO3;

+HCIl u NaHCOs3;

HC]O4 u CaClz;

KakoB ¢akTop 3xBUBa/IeHTHOCTH 0pTO(doc(hopHOi KHC/IOTHI B PeaKI[UM:
H3PO4 + 3KOH = K3PO4 + 3H0
1
1/2
+1/3
1/5

Onpepenure 3HaUeHUs MOJIAPHBIX MacC Y)KBHBa/1eHTOB (I/MoJib) ciaeyomux Bemects: NaCl u
NaHSO3

+58,5 u 104

104 u 58,5

58,51 10,4

5851 1,04



HaiiguTe Maccy BeljecTBa HUTPaTa aMMOHHUS ( T'), KOTOPasi MOXKeT OBITH MOJIyYeHa NMPH B3anuMo-
AeiicTBUM 224 1 aMMHaKa € a30THOM KHC/IOTO# MPU HOPMA/IbHBIX YC/I0BHAX.

8

+800

80

0,8

B peaknuio ¢ Bogopoaom Bcrynu/io 7,1 r razoodpasHoro xsiopa. PaccunraiiTe KOJIMUeCTBO Bellie-
cTBa (M0J1b) NIPOJyKTa peaKI{uM.

0,1

0,3

+0,2

0,4

CepHy10 KHC/IOTY NO/Iy4al0T NPH B3aumogercrBum okcuja cepsl (VI) ¢ Bogoi. CKolbKO 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 macca BojpI (r) MoOXKeT OBITH IOJTy4eHa P B3aUMO/IeiiCTBHH C KMCJIOPO/I0M 224 J1 BOJO-
poaa?

0,18

18

1,8

+180

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

74

800

+740

1000

Bbi0epuTe HeCKO0/IBKO MPaBH/IbHBIX 0TBETOB.

Yucsio ABorajpo paBHo:

+6,0210%3 monp™

+ yuciy aToMoB B 12 1 yriiepoja



YKCTy MOJIeKys B 1 Mmorte yiroboro BelljecTBa
yKcIy MoJiekys B 1 1 mo6oro rasa, HaxoZsI{erocst Ipyu HOpMaJIbHbIX YCJIOBUSIX

Bonpocs! a1sa codbecegoBanus mo pasjeny 2 «CTpoeHHe aToMa U XMMHUYECKas CBA3b»
1. CoBpeMeHHbIe Npe/iCTaB/IeHUsI 0 CTPOeHHUU aToMOB. M30Tonkl. CTpoeHue.
3/IeKTPOHHBIX 000/I0UeK aTOMOB. J/IeKTPOHHAasi KOH(UTypaLysi aToma.
2. 3aKOHOMEPHOCTH U3MEeHeHHsI XUMUUeCKUX CBOKCTB 3/IEMEHTOB U UX COeIUHEHUM B 3aBUCUMOCTH OT
noJsiokeHus B [leprouueckoli cucteMe 31eMeHTOB.
3. XuMuueckasi CBsi3b: KoBajieHTHasi (TIO/IsipHasi ¥ HeroJsipHasi), MOHHas, MeTayiueckasi. CriocoObl
o0pa3oBaHus KOBaJIeHTHOM CBSI3U. DJIEKTPOOTPULIATEIbHOCTb.
4. Turbl rubpUIU3aI[UM aTOMHBIX opOuTaseit. ['eomeTpust MOJIEKYI.
5. CTerneHb OKUC/IEHUS U BaJIEHTHOCTb XUMUUECKHX 3/IEMEHTOB.
6. BomopoaHas CBsi3b.
7. Me>xXmMoJieKy/IsipHble B3auMO/1eliCTBUSI.

Tumnosele ynpaxHeHus 1o pasaeny 2 «CTpoeHue aTomMa M XUMHUYeCKas CBA3b»
1. HanmiuTe 371eKTpoHHBIe (JOPMY/Ibl aTOMOB 3/IEMEHTOB C MOPSIAIKOBBIMA HOMepaMmu 16 u 29, yum-
ThbIBasi, YTO Y IOC/IeJHEr0 Ha YeTBePTOM SHepPreTUYeCKOM YpPOBHe OJUH 3/1eKTPOH. K KakoMy 3sek-
TPOHHOMY CEMEUCTBY OTHOCUTCS K&XKAbIM U3 3THUX 3/IEMEHTOB?
2. Hanmimmre 3neKTpoHHBIE (POPMYJ/IbI M YKOKUTe YMC/I0 cBOOOAHBIX d-opbutasneii A1 aTOMOB CKaH-
[Visl Y LIUPKOHUSL.
3. Hanummre 51eKTpoHHBIE (hOPMYJ/Ibl aTOMOB ¥ MOHOB aTFOMUHUS U KaJIbLMSL.
4. HanuimTe 3/1eKTPOHHbIE ()OPMYJIbI aTOMOB 3/1EMEHTOB C MOPSJKOBbIMU HOMepamu 35 U 42, yuu-
ThIBAs, YTO y [TOC/IeJHET0 Ha [19TOM SHepreTUYeCKOM YPOBHE OJJMH 3JIEKTPOH.
5. Hanuiure snekTpoHHbIe (OpMYy/bl aTOMOB Maprasija U cejieHa. K Kakomy 371eKTPOHHOMY ceMeii-
CTBY OTHOCHTCS K&XK/JbIi U3 3TUX 3/1EMEHTOB?
6. HaruiuTe 3/1eKTPOHHBIE (POPMYJIBI M YK&XKUTE YUC/I0 CBOOOAHBIX d-opOuTaseli A1l aTOMOB TUTaHa
Y HUOOWMSL.
7. HanvimmTre 3/1eKTpoHHBIE (DOPMY/bI aTOMOB KpeMHHSI U >Kese3a. Pacmipefienite BajleHTHBIE 3J1€K-
TPOHBI 110 OPOUTAJISIM /IJIs1 STX aTOMOB B HEBO30Y)K/JEHHOM COCTOSIHUH.
8. YKaxuTe Bce 3HaUeHUsI IJIaBHOT'O, OPOUTATBHOTO U MarHUTHOTO KBaHTOBBIX UMCEJ JI/Isl 3JIEKTPOHOB
aTOMOB OepHU/ITHS ¥ KUCIOPO/ia.
9. YKaxuTe BCe 3HaYEHUS IJIaBHOTO U OPOMTAIbHOTO KBAaHTOBBIX UMCEJT /il BHEIITHUX 3JIEKTPOHOB B
aroMax 3/1eMeHTOB C [OPAAKOBBIMU HOMepamu 27 u 32.
10. HanuiuwmTe 371eKTpOHHBIE (pOPMYJ/Ibl aTOMOB MarHusl U xJjiopa. Pacripeienvite BajieHTHbIE 3/1€KTPO-
HBI TI0 OPOHUTA/ISAM aTOMOB XJI0pa B BBICILIEM SHEPTeTUYECKOM COCTOSTHHH.
11. Hanummre 371eKTpOHHbBIE (DOPMYJIbI M YKa)KUTE YMCJIO BaJIEHTHBIX 3JIEKTPOHOB /11 aTOMOB HUKEJIS
1 6poma.

TecToBbIe 3aiaHNs /I TeKYIero KOHTPOJIsl 3HaHUM 1o pa3jeiny: «CTpoeHue aToMa U
XUMHYeCKasi CBA3b»
Uro siB/IsIeTCA OCHOBAHUEM /IS COBPeMeHHOM KBa/Tu(UKAI[Ui XUMUYECKUX 3/IeMeHTOB?
BaJIEHTHOCTh
CTpOeHMe aToma
aTOMHasi Macca
+4KCJI0 TIPOTOHOB B si/ipe aToma

Yro onpejenseT (pu3nuecKHil CMbIC/ NOPAAKOBOr0 HOMepa XMMHUYeCKOro 3j1eMeHTa?
T10/I0)KeHHe 3/IeMeHTa B [IepUOUUeCcKOr cucTeMe

+41C/I0 TPOTOHOB B sifipe aToMa

YKCJI0 SHEPreTUYeCKUX YPOBHEH

YMC/I0 HEUTPOHOB B aTOMe



Yro onpejenseT (pu3nUeCKHil CMBIC/I HOMepa nepro/a B MepUoUIeCcKO cucreme?
CXO/iHbIe (hM3UKO-XUMHUECKHE CBOMCTBA 3/IEMEHTOB [JaHHOTO TIepro/ia

MeTa/uInyeCcKre CBOMCTBA C/ieBa HallpaBo 0C/labeBaroT

+YHCI0 3/IEKTPOHHBIX YPOBHEH B aTOMax paBHO HOMEPY MepHozia

CBOWCTBA 3/IeMEHTOB MePUOINYECKU TTOBTOPSIOTCS

Yem 00ycC/10B/IeHbI MeTa/UTHUECKHE CBOMCTBA XUMUUYECKHX 3/IeMEHTOB C TOUKH 3PeHUs] XUMHH ?
+CIocoOHOCTBIO aTOMa OTJABATh 37IEKTPOHbI

CrIoCcOOHOCTBIO pearupoBaTh C HeMeTasylaMU

BeJTMUUHOMN 3/IeKTPOOTPULIATETbHOCTH

CTPOeHHeM KPHCTa/l/TMUeCKOr perieTKu

Kakue cBOHCTBA yCH/TMBAKTCA Y XMMHUUYECKHX 3/IEMEHTOB IJIaBHBIX MOATPYIII C yBe/THUEHHEM
aTOMHOr0 HoOMepa?

+MeTa/I/INYecKre CBOMCTBA

HeMeTa//IMUecKre CBOMCTBa

XMMHUYeCKast akTUBHOCTD

pPacTBOPUMOCTH B BOJie

Kakue cBoiCTBa YCH/IMBAIOTCS Y XMHMHYECKHX Y/IEMEHTOB B Mpe/e/iax Mepuoja cJieBa Hanpagpo?
MeTa/l/TnuecKui 61eck

3JIEKTPOIIPOBOJHOCTh

+0KUAC/IUTe/IbHbIE CBOMCTBA

OTHOCHUTE/IbHAS IIJIOTHOCTh

KaKne XUMHUYeCKHe 3JieMeHThbI paCHOJIO)KEHbI B HOpHﬂKe B03paCTaHI/lﬂ HUX dATOMHBIX pa,quycm;
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rj1aBHbBIX NOArpyNIiax NepHOAHYECKOH CHCTEMbI BOCCTAHOBUTE/IbHAsI CIIOCOOHOCTH aTOMOB
XMMHMYEeCKHUX 3/IeMeHTOB pacTer C:

yBeJIMUeHUEM UKrCria HEUTPOHOB B sifipe

YMeHbIIIeHHeM pajihyca aTOMOB

yBeJIMUeHUEM UKMCIa 37IeKTPOHOB Ha BHEILIHEM SHEePreTUYeCKOM YPOBHE

+yBe/IMUeHreM pajuyca aToMOB

Yucs1o 3/1eKTpoHOB B uoHe Fe?" cocrasiser:
23

+24

26

56

Yemy paBHO 410 cBOOOAHBIX 3d opOuTanel B aTome UHKA?
5

+0

1

2



B mo604YHBIX OArpyNIax nepruogNYecKoil CHCTeMbI BOCCTAHOBHTE/IbHAsA CIIOCOOHOCTH aTOMOB
XMMHMYeCKHUX 3/IeMeHTOB pacTerT C :

+yBe/JIMueHreM paZiiyca aToOMOB

YMeHblIIeHHeM pajinyca aTOMOB

yBeJIMUeHHEM UKCJla 37IeKTPOHOB Ha BHEIIIHEM SHePreTUYeCKOM YPOBHE

yBe/IM4yeHueM 3apsifa siapa

Yemy paBHO MacCcoBOe YHUC/I0 aToMa?
4YUCJTy IPOTOHOB B aTOMe

UYKCILY 3JIKTPOHOB B aToMe

YMC/Ty HEUTPOHOB B aTOMe

+4nC/1y HyK/IOHOB B aTOMe

Yemy paBHO UHC/I0 HEUTPOHOB B aToMme 15 P?
31

16

+15

46

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

1

+ml

ms

Kakue 3HaueHHUs1 MPUHUMaeT MarHUTHOe KBAaHTOBOE YHCJIO /i/isi opouTasieii d-mogypoBHs?
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 UMEIOT /IeKTPOHHYI0 KOH(QUIypaluio BHELIHero cios: 4s24p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAKOTCA aTOMbI H30TOMOB 0JJHOT0 3/IeMeHTa?
YMCJ/IOM TIPOTOHOB

+4KMCI0M HEUTPOHOB

YKMCJ/IOM 3JIEKTPOHOB

3apsJoM siapa

YeMy paBHO MacCcoBOe YHC/I0 a30Ta 7N, KOTOPbIN Co/iepXXUT 8 HeMTPOHOB?
14
+15



16

17

Kakue 3HaueHHs1 IPUHAMAaET OpOUTA/IbHOE KBAHTOBOE YHCJ/IO /I/Isi BTOPOI0 YHEPreTHYeCKOro
YPOBHSA?

0, 1,2

-2,-1,0,1,2

+0, 1

1

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

4d

4p

+4s

ATOMBI, KAKOI'0 3/IEMEHTa UMEIOT 3/IeKTPOHHYI KOH(UIypaIjMi0 BHELIHero ¢Jios:...3s23p4?
6C

1451

+16S

24Cr

TpoHHas ¢opmyaa atoma 1s22s22p®3s23p3. Onpegenure 3/1eMeHT U BO3MOKHBIE CTeleH! OKHC/Ie-
HUSA

+3, +5. As

+4, +6. S

+ +3, +5.P

+3, +6.P

Jlist aTroma 3/1eMeHTa ¢ hopmyoii 1 s22s22p63s23p®4s? onpegesure aroMHbIE HOMep
12

+ 20

50

19

JI/1s aToMa C 3/1IeKTPOHHOM (POPMYJI0ii BHEIIHUX 3/IEKTPOHOB yKaxute 4 s>3d'%4p? uucio Hecna-
PEHHBIX 3JIEKTPOHOB B 0OCHOBHOM COCTOSIHMH aToMa

5

6

+2

4

YkaxuTre 3/71eKTPOHHYI0 (hopmysy aToma (propa.
1522522p®

1522s22p?

+1s22s22p°®

1522522p°3s?

Jns pAj yacTHl] yKaXkuTe, A1 KOTOPBIX 3/IeKTPOHHBIE ()OPMYJIbl 0{MHAKOBBI.
Cl-, F, Br-

Li*, Na*, K*

+Mg?* , F-, Na*

N,O,F



YKakuTe M0J/IHYI0 3/IEKTPOHHYIO (JopMy/ly aToma 23 V B OCHOBHOM COCTOSIHMH, PaciioJiarasi op-
OuTa/ M (3HepreTHYecKue MoAypoBHH) B COOTBETCTBHUHM C yBe/IMUeHHeM 3Heprun. Onpeje/iure
Habop yeThbIpex KBAHTOBBIX YHCEJI /I/Is I0C/IeJHEero 3/IeKTPOHA JaHHOI0 /1eMeHTa.
1522522pf3s23p63d*4s>; n =4;1 =0; ml = 0; ms = %

+15%225%2p®3s%3p®4s?3d3; n=3;1 =2; ml =0; ms = %

1522s22pf3s?3p3d*4s’; n=3;1 =2; ml=1; ms = %

1522s22p®3s23p%4s23d*; n =3;1 =2; ml =-1; ms =%

YKakuTe M0/IHYI0 3/IEKTPOHHYI0 opMyJly aToma 30Zn B 0CHOBHOM COCTOSIHMM, paciio/iaras op-
OuTa/M (3HepreTHYecKue MoAypPOBHH) B COOTBETCTBHH C yBe/IMUeHHEeM PacCTOSHUSA OT sifipa.
Onpepenure HaGop YeThbIpex KBAHTOBBIX YHMCE/I /I/Is 0C/IeJHEro 3/IeKTPOHA JAHHOI0 /1eMeHTa
1s22s22pf3s23p3d74s; n=3;1 =2; ml =-1; ms=-Y%

+15%25%2p®3s?3p®4s23d1% n = 3;1 =2; ml = 2; ms = %

1s22s22pf3s?3p3d74s*; n=3;1 =2; ml =2; ms = %

1522s22p®3s23p°4s23d’; n = 3;1 =2; ml = 2; ms = %

YKaxuTe MO/THYIO 3/IEKTPOHHYIO hopMysry aTroMa 15P B Bo30yxeHHoM cocTosinuu (P*), u moHa
P3*,

+P* 1 s22522p%3s!3p33d?; P3* 1 s22s22p°3s23p°.

P* 1 s22s22p®3s'3p33d!; P3* 1 s225%22pf3s°3p°.

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

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

YKaKuTe MOJ/IHYI0 3/IEKTPOHHYI0 (hopMyJly aTOMa B OCHOBHOM COCTOSIHMM, pacro/iaras opoura-
/K (3HepreTUYecKre MoAypPOBHH) B COOTBETCTBUH C YBe/IMYEHHEM PAaCCTOAHUSA OT A/pa, eC/Id
MOC/IefHEMY 3/IeKTPOHY JAHHOI'0 3/IEMEHTa COOTBETCTBYHT CJIeyH{e KBAHTOBbIE YKC/Ia: N =
3;1=2; ml = -1; ms = —%. Kakoii 310 3/1eMeHT?

1522s22p®3s23pb3d24s? ; 22Ti;

1522s22p®3s23p®3do4s? ; 29Cu;

+15%25%2p°®3s23p®4s23d? ; 22Ti;

1s22522pf3s23pb4s23d? ; 29Cu.

YKaXuTe MO/IHYH 371eKTPOHHYI0 (JOpMyJly aToMa 16S BO BCeX BO3MOXKHBIX B030Y)K/€HHBIX CO-
crossHuAX (S¥*).

1522522pf3s23p*; 1522522pf3s23p33d!

1522s22p®3s23p*; 1s%2s?2p®3s!3p33d?

+1522522p53s23p?3d!; 1s22s22pf3s!3p33d?

1522s22p®3s'3p33d?; 1s%2s?2p°®3s23p®3d24s?

OKHC/IMTE/IEM WIH BOCCTAaHOBHUTE/IeM MOTYT ObITh atoM oF u noH F~.
+9F — To/1BKO OKMCIUTeNb ;F~ —He oKuc/MTe b , He BOCCTaHOBUTEJIb

oF — ¥ oKHMC/mMTeNns M BOCCTaHOBUTeJIb; F~ — TOJIBKO BOCCTaHOBUTE/Ib

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

oF—— TonbKO OKuCIUTENb ; F~ — 1 OKUCIUTeNb M BOCCTAaHOBUTEIb

Pacnoioxxure ciiefyomye opouTaau ( FJHepreTHUecKUe Mo/ )ypoBHH) B MOPsiAKEe BO3pacTaHUs
Heprum: 3p, 3s, 3d, 4s, 4p. Vicnio/ib30BaHUe KaKOro NpaBu/ia Mo3BoJisieT MOATBEPUTh JaHHYIO
C/1eJ0BaTe/TbHOCTD?

35<3p<3d<4s<4p; 1- e npaBwio KieukoBCKOro

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



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

Pacnonioxure ciepywonue opouTaau ( 3JHepreTuyecKre mojypoOBHH) B MOPAAKE BO3PACTAHUS
Hepruu: 4s, 4p, 4d, 5s, 5p. Ucno/ib30BaHHe KaKOro MpaBu/ia MO3BoJIsieT MOATBEPAUTD JJaHHYIO

oC/1e/I0BaTe/TbHOCTh?

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

4s <4 p<5s<4d<5p; 1- e npaBwi0 Kj1euKoOBCKOTro
45<4p<4d<5s<5p; 1- e u 2-e npaBuna KieukoBckoro
+4s <4 p<5s<4d<5p; 1- e u 2-e npaBuia KneukoBckoro

YKa)KI/ITe, B KdKHX H3 IIPUBEJEHHBIX HH)KE MO0J/IEKYJ/I KPATHOCTb CBA3HU PdBHA JBYyM:
+0;

N2

Cly

+CoH>

YKakuTe, B KAKUX U3 NMPHBeIeHHbIX HIDKe MOJIeKY/I KPaTHOCTh CBfI3U paBHA TpeM
0))

+N2

Cly

H>

YkaxuTe M0J/IeKy/1y, B KOTOPOH CTerneHb HOHHOCTH Hanu0o /IbIIast
HCI

HBr

HI

+HF

Ykaxure MO0JI€KY/J/Ibl, B KOTOPBIX XUMHUY€CKHE CBA3U KOBA/IEHTHO- ITIOJ/IAPHbIE:
+H>O

+Hy SOq4

Clh,

H>

YkKaxure MO0JI€KY/J/Ibl, B KOTOPbBIX UM€eTCH CBA3b, 06pa30BaHHaH M0 JOHOPHO-dKLENITOPDHOMY Me-

XdHU3MY:
O2

N2

Cl,
+NH4+

Ykaxure COeJHUHEHHSA, B KOTOPbIX HMEHTCHA Sp3- Fﬂﬁpﬂﬂﬂble OpﬁﬂTaﬂI/l .
+H>0O

+NH3

HCI

CcO

Ykaxure COeUHEHHUA , MOJIEKYJ/IbI KOTOPbIX UMEKOT JINHeHHoe CTpo€HuUE :
+CO»

H>O

NH:z



CCly

Ykaxure CoeJUHEHUA , B KOTOPBIX d)opMa MO0JI€EKYJ/I TDPUTOHA/IbHAA MUPaAMHU/d:
CO2

NO>

+NH3

BF3

Ykaxure CoeJUHEHUA , B KOTOPBIX 0p61/ITaJII/l HEHTPA/JIBHOI'0 aTOMd HAX0AATCA B Sp3- FI/I6PHAI/I-
3aLMH :

+CH4

BEF3

CoO

COa.

YKaXuTe BellleCcTBa, KOTOPbIe 00pa3oBaHbl 3a C4eT KOBa/IeHTHOH Hemo/IsAPHOi CBA3M:
SO»

+02

P20s

+Cl

YKa)KuTe BelljeCTBa , KOTOpPbIe 00pa30BaHbI 3a CYeT HOHHONM CBA3HU:
+KCl

NO2

P205

+Nal

Ykaxure COeJHHEHHSA, B KOTOPbIX KOBd/IECHTHAA CBA3b 06pa3OBaHa TOJIBKO I10 06MEHHOMy Me-
XaHHU3MY:

+H3PO4

NH4Cl

[BF4]-

+ H>SO3

Kakue okcuibl 0yyT MMeTh 00J1ee MOJIAPHYI0 CBSI3b: OKCH/bI MeTa/L/IOB | rpynmnbI ryiaBHOM
MOATPYNIbI WX OKCHABI MeTa/u1oB I rpynnbl ryiaBHo# noArpynnei? B BeIOpaHHOUW MOArpyIime
YKa)KUTe 3JIEMEHT, OKCH/] KOTOPOro UMeeT Haubo,iee MoJIAPHYH CBA3b.

OKCH/bI MeTay10B | rpynmsl ryiaBHOM noArpymnmnsl, LioO

+0KcH/1bl MeTa/I0B | rpymnmnbl ry1aBHOM noArpynmnsl, FroO

OKcH/bl MeTasioB 11 rpynmel ryiaBHOM noArpytrsl, BeO

OKCH/IbI MeTasy1oB 11 rpyrinbl ryiaBHOM noArpytrsl, RaO

Ykaxure COeJUHEHHUA, MEIKAY MOJIEKY/IAMH KOTOPbIX BO3M0O)XHd BOJAOPOJHAA CBA3b:
+NH;

+HF

+H>0O

02

BLIGEPI/ITE OMH l'lpaBPIJ'leLlﬁ 0TBeT. Y 3/IeMeHTOB OAHOﬁ noaArpymnmnsI:

OJMHAKOBOE UM CJIO 3JIEKTPOHHBIX CJIOEB

+ OWHAKOBOE UHCJ/I0 3JIGKTPOHOB BO BHEIIHEM C/10€

OJTMHAKOBOE 0011[ee YKC/I0 3/IEKTPOHOB



OJIMHAKOBO€ KO/TMYeCTBO HEﬁTPOHOB

YkakuTe HeBepHOe yTBepK/JeHHe:

y METasyIoB BO BHELITHEM CJIO€ MaJjio 37IeKTPOHOB

MeTaJUTbl UMEIOT HU3KHe 3HaueHUsT 3JIEKTPOOTPUILIATE/TbHOCTH

+ MeTaJlJibl B CBOOOJHOM COCTOSIHUM MOTYT SIBJIIThCSI OKUC/TUTE/ISIMU

aTOMbI METaJVIOB B COe/JUHEHUSIX MPOSIBJISIFOT TOJILKO TTOJIOXKUTE/IbHBIE CTeTIeHU OKUC/IeHUST

Bbi0epuTe ofuH MpaBWIbHBIM OTBeT. HeMeTa/yiMuecKne CBOWCTBA 3/1eMEHTOB YBe/TUYM-
BaIOTCA B PAAY:

dhocdop — cepa — xy0p

OpoM — yriepoj; — MBIIIbSK

KHUC/IOPOJ, — @30T — YI/IepOj,

+ KpeMHUM — xJ10p — hocdop

Bbi0epuTe HeCKO0/IbKO MPaBUIBHBIX OTBETOB. JTH OKCHJABI CIOCOOHBI MPOSAB/IATH aM(o-
TepHbIe CBOMCTBA:

P20s

CaO

+AlOs3

+7Zn0

BBIGEPI/ITE OHUH npaBnanmﬁ OTBeT. Y CTaHOBHUTE COOTBETCTBHE MEXAYy XUMHYE€CKHM JJj1e-
MEHTOM U KO0/IN4e€CTBOM IMPOTOHOB B sAi/ipe ATOMA.

1. xnop 1.8
2. yriepoj 2.17
3. ¢rop 3.6
4. KUCIOpOZA 4.9

5.12

IIpaBuibHBIN oTBeT: 1-2, 2-3, 3-4, 4-1

BbiOepuTe 0¥H NMpaBWIbHBIN O0TBeT. /11 XUMHYECKOro 3/IeMeHTa C MOPAAKOBHIM HOMe-
poM 15 BbIOepuTe NMpaBU/IbHbIE YTBEPK/I€HHS, XapaKTePHU3YI0II|e ero CBONCTBA:

+ o0l1jee KOJIMUECTBO 3/IEKTPOHOB B aToMe 15

3/1eMeHT TTI000YHOM MOATPYIIITbI

MeTas1

+3JIeMEeHT TIJIaBHOW MOATPYIIIIBI

Bei0epuTe oauH npaBwiIbHbIN 0TBeT. KHc/1asa conb umeer dopmyity:

AlIPOq4

AIOH)3(PO4)

+Al(H2PO4)3

(AI(OH)2)3PO4

Bbi0epuTe 0jUH IPAaBW/IbHBIN 0TBeT. XUMHUYECKAsA CBA3b AB/IAETCA Haubo/iee Mo/IIPHOM B
CoeJMHeHUM:




H>S
+H,O
NH3
CH4

Bbi0epuTe HECKO/IBKO MPAaBW/IBHBIX OTBETOB JTH OKCH/BI CIIOCOOHBI MPOSABIATH aM(o-
TepHbIe CBOMCTBA:

P>0s5

CaO

+Al,03

+7Zn0O

Bonpocs! s codbecegoBanus mo pasjeny 3 «XuMHUYecKas TePMOJUHAMUKA U KHHETHKa»

1. Yto n3yuyaeT Xxumuyeckass TepMOJMHaMUKa?

2. CKopoCTHY NIpOTeKaHusl XMMAYEeCKHX MpeBpallieHu U MeXaHU3Mbl 3THX IpeBpallieHuH.

3. DHepreTUUeCcKre XapakKTepUCTUKUA (PU3NUECKUX U XUMHUECKHX MPOLIeCCOB U CIIOCOOHOCTb XUMUYe-
CKUX CUCTEM BBITIOJTHAT 110J/Ie3HYI0 paboTy.

4. YcoBusi CMelleHUsI XUMAUeCKOT0 PaBHOBECHSI.

5. BiiisiHue KaTanu3aTopoB Ha CKOPOCTb XUMUUECKUX ITPOLIeCCOB.

Tumnossble 3ajauM 1o pa3geny 3 «XuMuUyecKasi TEPMOJMHAMUKA U KUHETUKa».

1. KoHctanTa ckopoctu peakiiuu A + 2B « 3C paBHa 0,8. HauanbHble KOHLIEHTpalL[MX Be-
jectB A u B paBHbl cooTBeTcTBeHHO 2,0 M 1 3,0 M. Bblunc/iMTe CKOPOCTh peakLMd B Haya/bHbIN
MOMEHT M KOT/la KOHLIeHTpallus BelllecTBa B cTtana paBHoii 0,6 M.

2. KoHcraHTa ckopocTtu peakuuu 2 A + B « 2C paBHa 0,6. HauasnbHble KOHLIEHTpaLMU Be-
mectB A u B paBnbel cootBeTcTBeHHO 0,4 M 1 0,5 M. Bpluncivre CKOpPOCTh peakLi B HayabHbIN
MOMEHT U B MOMEHT, KOI'/la KOHLIeHTpaLus BelectBa A yMeHbuUTC Ha 0,2 M.

3. Yepe3 10 muHyT nocie Havana peakuuu 3 A + B « 2 C koHLeHTpaumu BewjectB A, B u C
coctaBuwiM coorBeTcTtBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa CKOpOCTH peakiuu paBHa 0,5. Bbrumc-
JIUTe CKOPOCTb peakluM B Haua/IbHbIM MOMEHT U uepe3 10 MUHYT OC/Ie Hauasa peakiyu.

4. KoHCTaHTa CKOPOCTH peakKLIMM pa3/ioyKeHus okcuza a3oTa (1) Ha a30T ¥ KMCI0po/ paBHa 5 X
10 . MicxoaHas KoHijeHTpalus okcuza asora (I) pasna 4,0 M. Buiunc/ite HauaabHYH CKOPOCTh pe-
aKLMM U ee CKOPOCThb, Korja pa3noxxurcs 40% okcupa aszorta (I).

5. B romorenHou cucreme A + 2 B « C paBHOBeCHbIe KOHLIeHTpauuu BewectB A, B u C pas-
Hbl cooTBeTCcTBeHHO 0,05 M, 0,10 M u 0,20 M. BblunciuTe KOHCTaHTY PaBHOBECHUSI U UCXOJHbIe KOH-
LieHTpaLuy Belects A u B.

6. KoHcTaHTa paBHOBeCHs TIpU CMHTe3e aMMMaKa U3 a3oTa U BOAOpoAa, paBHa 0,1. PaBHoBec-
Hble KOHLIeHTpaljMuu BOJOpOZJAa YW amMMuaka paBHbl cooTBeTcTBeHHO 0,6 M u 0,2 M. Bbluuciure
Hauya/IbHYI0 U PaBHOBECHYIO KOHL[€HTPALUM a30Ta.

7. KoHuenTparuu okcuza cepsl (IV) 1 Kuciopoia 10 peakiyy ObUTM COOTBETCTBEHHO PABHBI
0,03 M u 0,015 M. I1pu paBHOBecuu KOHILeHTpaLus okcrga cepsl (IV) crana paBHoii 0,01 M. Beiunc-
JIUTe paBHOBEeCHbBbIe KOHLIEHTPALMK KUCI0poga, okcuga cepsl (VI) u koHcTaHTy paBHOBecus:: SOz +0»
- SO3

8. PaBHOBecue rmpotiiecca pasnoxkeHusi okcuzaa asora (IV) Ha okcup asora (II) u kuciopop
YCTaHOBUJIOCh TIPU KOHL|eHTpalusax okcua a3orta (IV), okcuza azota (II) u kuciopoga, paBHBIX COOT-
BeTcTBeHHO 0,08 M, 0,02 M 1 0,01 M. Bbrunc/iMTh KOHCTaHTY PaBHOBECHSI U Hava/lbHble KOHLIEHTpa-
LIMU UCXOIHBIX BelLleCTB.

9. KoHcTraHTa paBHOBecust romoreHHou cucreMbl AB « A + B paBHa 0,06. PaBHOBecHas1 KOH-
LeHTpalus BeilectBa A paBHa 0,03 M. HaliTu HauanbHYyH0 KOHLIeHTpaLuio BelljectBa AB. Kakas fosist
3TOr0 BelecTBa pPas3/0KWUlach K MOMEHTY YCTaHOBJIEHHs pAaBHOBECHS ?



10. PaBHOBecue B cucteme A + B « 2 AB ycTaHOBU/IOCH IIPU KOHLIEHTPALIUAX BelllecTs A, B u
AB, paBHbIx cootBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. BbelunciuTe KOHCTaHTy PaBHOBECUSI U
Haua/ibHble KOHLIeHTPALIMU UCXOJHBIX BeLeCTB.

11. B romorenHoii cucteMe A + B o 2C paBHOBecHbIe KOHI|eHTpaljuu BelillecTB A, B u C pas-
Hbl cootBeTcTBeHHO 0,12 M, 0,12 M wu 0,06 M. Brrunciure KOHCTaHTy paBHOBeCHs W HauajbHble
KOHLIeHTpaLuu Belects A u B.

TecToBbIe 3ajaHuA [I/I TEKYL[ero KOHTPOJIsi 3HaHUM 1o pa3jeny 3 «XuMu4deckas

TepMOJMHAMHUKA U KHHEeTHKa».

CTaHAQPTHBIM COCTOSIHHEM BelleCTBa AB/ISIeTCH :

pacTBOpPeHHOe BeleCTBO ¢ KoHLeHTpauuer 1 moas/n npu 0°C u 1 atM.
yrcToe BelecTBO 1ipu 0°C 1 1 at™

pPacTBOPEHHOE BeleCTBO € KOHLeHTpaluer 1 Mosb/ Kr ripu 25°C u 1 at™
+uncroe BelecTBO pu 25°C u 1 atm

Pa3HoCTh CyMM 3HTa/IBNUN 00pa30BaHus NPOAYKTOB PeaKLMU M CyMM 3HTA/IbIIUH 00pa3oBaHus
HCXO/AHBIX BellleCTB C YUeTOM CTeXHOMeTpUuecKuX K03¢(uLiieHTOB B ypaBHEHHH XMMHYeCKOU
peakiuM NpH p = const, Ha3bIBaeTCH:

BHYTPEHHel 3Hepruei CucTeMbl

SHTa/bIMeN pa3/o)KeHus BelllecTBa

+TeryioBbIM 3((eKTOM XMMUUYEeCKON peakLuu

V3MeHeHHeM SHTa/IbIIUM XUMUUEeCKOW peakLiiu

Cucrema Ha3bIBaeTCsi TOMOTeHHOM, eC/IN:

BCe BellleCTBa HaXOJSATCSI B OJMHAKOBOM arperaTHOM COCTOSIHUY;

BCe BellleCTBa HaXO/SATCS B Pa3/IMUHbIX arperaTHbIX COCTOSTHUSIX;

OHA COCTOMT M3 YaCTHL] Pa3/IMUHbIX BEIleCTB, Pa3/IMUHOTO arperaTHOr0 COCTOSIHUSL, PABHOMEPHO
pacripefie/ieHHbIX OTHOCUTEIbHO JPYT APYTa;

+0Ha O/JHOPO/JHA BO BCEX CBOMX TOYKAxX MO XMMHUUYECKOMY COCTaBY M CBOMCTBAM U He COJePKUT
rpaHuLIbI pas/ena

JHTa/IbIIUA XapaKTepu3yer:

BHYTPEHHIOIO SHepruro BellecTsa

+Teriocoiep>kaHue BelljecTBa

CTpeMJ/IeHHe BelljeCTBa BCTYIIUTh B XUMUUECKYIO pPeaKIrio

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

OHTaNnBNNA 00pa30BaHUs BeleCTBa XapaKTepU3yeT:

TeruioTy 06pa3oBaHusi 1T CJI0)KHOTO BellleCcTBa U3 MPOCThIX BELeCTB;

+TerioTy 06pa3oBaHusi 1MOJ/Ib CI0’KHOTO BeljeCTBa U3 MPOCTHIX BEIeCTB;

TEeI/IOTy CropaHus 1r BellecTBa;

TeryioBoi 3¢ ekt obpa3oBaHMst 1MOJTb CJIOXKHOTO BEIL[eCTBA U3 MPOCTHIX BEIeCTB, B3ATHIN C TPOTHUBO-
T10JIO’KHBIM 3HaKOM.

JI1si XMMHUYECKUX pPeaKIjHii, MPOTeKaKIMX NPH CTaHAAPTHBIX YC/IOBHSX, BEPHO C/IeAyIoLiee:
SH/IOTEPMHUUECKHE PeaKIMy He MOT'YT MPOTeKaTh CAMOIPOU3BOJIBHO;

9HJJ0TEPMHUECKUE PeaKIUM MOTYT TIPOTeKaTh MPH MOBBIIIEHHBIX TEMIIepaTypax, eCcjid U3MeHeHue H-
TPOITUU TIPH 3TOM OYyZIeT MOJIOKUTETbHBIM;

9HJJ0TEPMHUECKHE PeaKIMK MOTYT MPOTeKaThb TIPH MOBBIIIEHHBIX TEMIIepaTypax, eCc/id U3MeHeHue 3H-
TaJIBITAY TIPH 3TOM Oy/IeT OTPULIATETbHBIM;

+3HJ0TEpPMUYECKHE PeAKIUK MOTYT MPOTEeKaTh TPH JIFOOBIX TeMIiepaTypax, ec/ii U3MeHeHHe SHepruu
I'n66ca nipu 3TOM OyJeT oTpULjaTeTbHBIM.



He npou3Bojs BbIYUC/IEHHH, YKQXKHUTE, /ISl KAKHX U3 MepeuyrcIeHHbIX HIKe MPOIeCcCOB H3MeHe-
HHe SHTPONUH MOJI0KUTE/THHO:

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

AHCI(r )+ 02(r)=2Cl(r)+2H0O (1)

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

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

JInsA KakKuXx MporeccoB u3MeHeHue 3Hepruu I'no6ca oyaer orpunjaresibHo npu 260 K u Hopmasib-
HOM aTMoc(¢epHOM JaB/IeHHH

TasgHUsA JibJa

TI/IaB/IeHUS JKeje3a

+KpHCTa1Iu3alu BO/bI

KUIEHUS BOZbI

Ecnu s panHoi peakuu AG < 0, To ee mpoTekaHue :

Ha0JTIOZIAeTCs TIPH JIIOOBIX YCIOBUSAX

He HabJIr0jaeTCst TIPH JIFOOBIX YCJTOBUSIX

+BO3MOYKHO, HO MMPAKTHUECKH M3-3a Maj/loll CKOPOCTH MOKET He HabM01aThCst
BO3MO>KHO TIpY Ha/TMUUK HEOOXOAMMOTI'0 peareHTa

TepmoauHnaMmuyecKasi QyHKIHs, KOTOPasi XapaKTepU3yeT Mepy YIOPAJ04eHHOCTH CHCTeMbI WIH
Mepy Oecriopsiika, Ha3bIBaeTC:

+3HTpONMen

SHTa/bIIUen

CcBOOOHOM HEeprueu

sHeprueli ['nb6ca

Yemy paBHa Temiota oopazoBanusa N>O(r) B Tepmoxumuyeckoii peakiuu C(rpagur ) + 2Nz O(r
) = CO2(r )+ 2N2(T1);

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

—164 kIx/mMonb

—82 k/])k/mMoJ1b

++82 kIx/Monb

+164 x/J)x/Momnb

UYemy paBeH Teni0BoH 3¢eKT peaknuu

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

A H (CO2) =-393,5 k/[)x / monib; A H°(MgO) = - 601,8 xk/[)x / M0OJIb.
+-810,1 x/Ix

+810 x/Ix

+405 kIx

—405 kIx

Ilpu cropanuu 1 moss rpadura (C) Beigensercs 393,5 k/x Teniorel. CiiefoBaTe/bHO:
+AH Cropanust (C) =-393,5 K'H)K

Q CropaHust (C) = —393,5 K,Z[)K

AH Cropanust (C) =393,5 K'H)K

H CropaHust (C) = —393,5 K,Z[)K

3aBUCHUMOCTDb CKopocCTH XMMHUUYECKOH P€aKIM1 0T KOHI€EHTPAIIMH pedarupyroijux BeljecTB yCTa-
HaBJ/IMBadeT:



+3aKOH JIeMCTBYIOIUX MAacC /1Jisi TOMOTe€HHBIX peaki[uil
nipaBu/io BanT- 'odda

3aKOH pa3bassienusi OcTBasba

ypaBHeHue ['nb6ca

H3MeHeHNe KOHI[eHTPAIUH pearupyoIUX BelecTB B e JUHII]y BpeMeHH B eiHHUIIe 00beMa HWiu
YK(CJI0 3/IeMeHTapPHbIX AKTOB B3aUMO/IEHCTBHS B eIHHUIy BpEMEHH B elMHHUIIe 00beMa Ha3bIBa-
ercs:

TIOPAAZKOM peakLiiu

+CKOpPOCTBIO peakliiu

MeXaHHU3MOM peakLjiu

SHepruel peakiuu

KoHcTaHTa CKOpOCTH XMMHUECKOM peaKkI[ui U3MEHUTCS, eC/IM B CUCTeMe:

+U3MEHUTL TeMIlepaTypy

BBECTH KaTa/jIu3aTrop

BBECTH UHTHOUTOP

U3MEHUTh KOHLIeHTPALIMK pearupyroliux BelecTs

CKOpOCTbh KaKMX XUMHYECKHX PeaKliiHi YBeIMUMBAeTCA C POCTOM TeMIepaTyphl:
JFOOBIX

HUKaKUX

9K30TepMUYECKUX

+3HA0TEPMUUECKUX

YBenuueHue CKOpOCTH XHMHYECKOH P€aKlUi IIPH MMOBLIIICHUH TeMII€PaTyPbl 00BACHAETCH:
YMEHbIIEHWEM UnCila CTOJIKHOBEHUH MeXay MOJIEKY/1dMHU

yBe/IMUEHUEM HOTeHL[I/IaJ'IbHOI\/’I SHepPruur MOJIEKYJT

+}7B€J'II/II—I€HI/IEM UHC/ida dKTUBHBIX MOJIEKYJT

YMeHbIIIEHWEM SHEPI'N dKTHBALIUH

JelicTBHe KaTa/iu3aTopa 00bSICHSETCA TeM, UTO:

+B MIPUCYTCTBUU KaTaln3aTopa peakiys et APYyruM IMyTeM — uepe3 JHepreTHuecky 6osiee 0CTyTI-
Hble CTaJuu;

KaTaM3aTop CHWXaeT SHePrUi0 aKTUBaLUY;

KaTajii3aTop CMellaeT XMMHUUeCKOoe paBHOBeCHe peakliiy

B CTOPOHY 00pa30BaHUsI MPO/yKTOB,;

B MIPUCYTCTBUM KaTaau3aTopa YBeIUYMBaeTC sl UACI0 CTOJIKHOBEHUN MOJIEKYT.

Ecnu paB/ieHne B peaKIjMOHHOM CHCTeMe MOHU3HMTD B 2 pa3a, ckopocTb peaknuu 2NO + Oz —
2NO2:

YMEHBLIUTCS B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbILIUTCS B 8 pa3s

YBeJIMUUTCA B 2 pasa

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

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

+u = k C(CO»)-C(H2)*

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



CKOpoCTb XMMHUECKO} peaKI[uM sIB/IAeTCS BbICOKOU, eC/IN:
SHeprusi akTUBaL[MK BbICOKasI

SHeprus akTUBaLMu paBHa 0

+3Heprusi akTUBaL[u1 HU3Kasi

SHEeprus akTUBaLUU CpeIHsIs

Ilpu yBenuuenuu temmneparypsl Ha40°C cKopocTh peaknuu Bo3pocia B 81 pas, TeMniepaTypHbIU
K03 PuLeHT CKOPOCTH peakiiii paBeH:

2

4

+3

5

Ha cko/nbKo rpafycoB cjiefyeT NOBBICUTH TeMIlepaTypy ra3000pa3Hoil cMecH /i/isl yBeJIMYeHHs
CKopocTH peakijui B 16 pa3 TemnepaTtypHblii Ko3(¢unueHT paBeH 2:

20°C

30°C

+40°C

50°C

Ckopoctb npsimou peaknuu Hz(r ) + I>(r ) = 2HI ( r ) npyu noBbIlIeHUH /JaB/IeHHUsA B 5 pa3 B03-
pacrert:

B 5 pas

+B 25 pa3

B 10 pa3

B 125 pa3

Ecn1u paB/ieHUe cucTeMbl YBeJIMYUTCA B 2 pa3a, TO CKOPOCTh XUMHYecKoi peakiuu 2Al (kp ) +
3Clz( r) = 2AICI3( Kp ) u3MeHUTCA:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pa3a

Ckopoctb npsimo peakiuu COz( r ) + C(rpagur ) = 2CO(r ) npu NoBBILIEHUH /JaB/ieHUs B 4
pas3a Bo3pacrer:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

MaremaTH4yeCcKUM BbIpa)keHHeM 3aK0Ha JeHcTByrOIMX Macc Ajs peakiuuu C (rpadur ) + 2N2 O
(r)=CO(r) + 2N2(r ) siB/IsIeTCA :

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

v=kC (C) - C(N20)?%

+v =k C (N20)%;

v =k C(COy) -C (N2)*.

Ec/mm npu noBsliieHny TeMieparypsl Ha 30° CKOpoCThb peakijui yBeJIu4uu/iach B 27 pas, TeMiie-
paTypHbIH K03 (PHIMeHT CKOPOCTH peaKIju¥ paBeH:

8

2



4
+3

Eciu TeMneparypHbid K03()(pUIMeHT CKOPOCTH peakiju paBeH 2, a TeMnepaTypa Bo3poc/ia Ha
20°, TO BO CKOJ/IBKO pa3 CKOPOCTH peaKi{i1 BO3pacTeT?

+4

8

16

32

Eciu 00beM 3aKpbITOH CHCTEMBI, B KOTOPOH YCTaHOBI/IOCH XUMHYecKoe paBHOBecue 2SO (r ) +
02 (r) - 2S03 (r ), yYMEeHbIIUTD:

TO CKOPOCTH TIPSIMO¥ 1 0OpaTHOM peakiyii OCTAHYTCSI paBHBIMUY;

+CKOPOCTb TPSIMOI peakliu cTaHeT 0oJblile CKOPOCTU 00paTHOM peakLuy;

CKOPOCTD TIPSIMOY peakIvy CTaHeT MeHbIlle CKOPOCTH 00paTHOM peakiyy;

paBHOBeCHe He CMeCTUTCS

K cMmeleHHI0 XUMHUUYECKOr0 PaBHOBeCHS PeaKI{ui

4HCI (r) + O2( 1) « 2 Clx(T1) + 2 H20 (Tr) B/IeBO B 3aKpbITOM CHUCTeMe NMPUBEJET :
nobaBieHre KMC/IOpo/ia

+106aBieHue xji0pa

BBe/IeHHe KaTalu3aTopa

TIOHW)KeHHe /1aB/ieHust

IIpu yBe/lMyeHNH JaB/IeHUs] PaBHOBeCHe peaKkiuu

CO(r)+HO(r) o COx(r)+Hxr); AH® =41 K/Ix :

CMeCTHUTCS BJIeBO

CMEeCTUTCA BIIPaBO

+He CMeCTUTCA

CKOPOCTh MPSIMOK peakliy CTaHeT 00JIbIlle CKOPOCTH 00paTHOM peakiuH

KoHcTaHTa paBHOBecHUsi peaKiuu
CO2(r) + CaO(kKp) ~ CaCO3(kp):
Kp =[CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp =[Ca0]/ [CaCO3]

PaBHOBecue peakyuu

27ZnS (xp ) +302(r) - 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMecTuTCA B/IeBO:
TIpY YBEJIMUEHUM KOHLIeHTPaLMy KUCI0poja

+I0M0/IHUTE/TBHOM BBefieHnn ZnO

+T10BBIIIIEHUH TeMIepaTyphbl

TIOBBIIIEHUU 1aBIeHUs

KoHcTaHTa XHMH4YeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOLLIEHNE MOJISIPHBIX KOHL[EHTpaLMii POAYKTOB PeakLiMi U UCXOJHbIX BEll[eCTB B COCTOSIHUU
XUMUUYECKOT'0 PaBHOBECHS;

BO CKOJIbKO pa3 MOJISIpDHbIe KOHLIEHTPALMK UCXOZHbIX BellleCcTB O0sibllle KOHLIEHTPAaLMi MPOJAYKTOB pe-
aKkLuK;

COOTHOILIEHHe CKOPOCTel MpsIMOii U 06paTHOM peakL{uii;

COOTHOIIIEHWE SHePTHi aKTUBAIMU TIPSIMOU M 00paTHOMN peakiuit



B BbIpakeHHe KOHCTAaHThI PaBHOBeCHS PeaKI[uM He BXOAAT KOHLIeHTPaliy B3auMO/leHCTBYI0-
1111704

ra3000pa3HbIX BeleCTB

JKUJIKUX BellleCTB

+ TBep/bIX BeleCcTB

PacTBOPEHHBIX BellleCTB

KoHcTranTa paBHoBecus peakiuu 2CO(r ) + Oz(r) = 2C02(r):
+ Kp = [CO2]% [COJ? [O2]

Kp =[CO2] /[CO]

Kp = 1/[CO2]

Kp =[COJ/ [CO2]

PaBHoOBecHe peakuuu

CO2(r) + CaO(xp ) = CaCO3( Kp ), AH< 0, cMecTHUTCH B/IeBO:
TIpY TIOBBILLIEHUHU [IaBJ/I€HUS

TMOBBIIIEHUM KOHL[eHTpauyu CO»

JoroHuTe1IbHOM BBegeHnuu CaCOs3

+TI0BBIIIEHUH TeMIIepPaTyphbl

B kakoii peaKlui yBe/INUeHUue o0beMa CHCTeMbI He BbI30BeT
CMeIl€HUA PaBHOBECHA:

2S02(r)+02(1r) « 2SO3(1)

N> O4(F) © ZNOZ(F)

+Ha (1) + Cly(T) & 2HCI(T)

No(r)+3Ho(r) « 2NH3(r)

B kakou P€aKlu1 yBe/IMUEHUE 00beMa CUCTeMbI BBI30BET CMeleHe paBHOBeCUsd B CTOPOHY HC-
XO/JHBIX BeIeCcTB:

2SO 2(r) +302(r) « 2S03(1)

+N204(T) & 2NO2(T)

Ha(r)+Cl(r) « 2HCI(T)

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

PaBHoBecue peaknuu CO>(r ) + C(rpad¢ur ) ~ 2CO(r ) npu NoBbIILIEHUHU JaB/IeHHUS:
He CMeCTUTCS
CMECTUTCS B CTOPOHY KOHEYHBIX NIPOJYKTOB
+CMeCTUTCS B CTOPOHY MCXO/HBIX BelecTB
W3MEeHUTCS IMHeMHO
Bonipocsl pis1 cobecegoBaHust 1o pasjaeny «PacTtBopbi»
1. IlonsiTve pacTBOpa. DJ/IEKTPOJIMTHYECKas: Teopusi 0Opa3oBaHMst pacTBOPOB. CriocoObI BhIpasKeHMUsI
KOHLIeHTpaLy pacTBOPOB.
2. lucconyanyist 31eKTPOJIMTOB B BOAHBIX pacTBopax. Crabble v cuibHBIE 31eKTposiuThl. KoHcTaHTa 1
CTerneHb 3/1eKTPOIUTUUECKOU JUCCOLMaLMN.
3. Cpesja BOJHBIX pacTBOPOB: KHC/asl, HEMTpasbHasi, 1jesiouHast. Pacyer pH cUIbHBIX M /1abbIX 371€K-
TPOJIUTOB.
4. Peak1iuv MIOHHOTO oOMeHa. 'MApO/N3 Come.
5. OcHOBHBIE MOI0)KEHUST KOOP/IMHALMOHHON TEOPUH.
6. OCHOBHBIE TUIIBI U HOMEHK/IaTypa KOMIT/IEKCHBIX COeJUHEHUH.
7. Ilpyposa XMMHUYeCcKOW CBSI3W B KOMIUIEKCHBIX COeJMHEeHUsX. [lucconpanusi KOMILJIEKCHBIX COeJU-
HEHUU B pacTBOpax.



Tunosele 3aaum 1o paspaeny «PacTrBopbi»

1. BbrurcnuTe MOJISITIBHYIO M 9KBHBAJIEHTHYIO KOHLIeHTpauu 12% -ro pactBopa cy/ibdara am-
MOHWUS (T7I0THOCTH pacTtBopa 1,069 r/mn).

2. BbluncivTe 5KBUBa/JIeHTHYIO KOHLIEHTpALMI0 U MOJIIPHYIO [I0H0 Cy/jb(aTa aJtOMUHUS B
20% - HOM pacTBOpe MJI0THOCTBIO 1,226 r/Mil.

3. OkBUBasieHTHasi KOHIeHTpalsi KapOoHaTa HaTpus B pacTBope IIOTHOCTRIO 1,040 paBHa
0,80 H. Beruriciimte MacCOBYIO [IOJIF0 U MOJISIPHYIO [IOJ/IF0 KapOoHaTa HaTpHYs B PaCTBOPe.

4. MonspHasi KOHL|eHTpaLys TUAPOKCH/a HaTpys B pacTBOpe II0THOCTBIO 1,180 paBHa 4,85 M.
Bblunc/mre MaccoByro OO THAPOKCH/IA HATPUS U MOJISJIBHOCTb PacTBOpa.

5. KakoBa mMacca xjopuja Kaiblusi, Heooxoaumas ajist ipurotosiedust 250 mut 2H pactBopa?
BbIurciiiTe MOJISJIBHOCTE PaCTBOPA, €C/IM ero IoTHOCTh 1,050 r/mit.

6. KakoBa Macca kapboHaTa HaTpusi, HeobxoauMas st ipurorossienus: 200 ma 0,7 M pacTBo-
pa? BerurcimTe MOJISIDHYIO [OJIFO COJIU B TOM PacTBOPE, eC/M ero mioTHOCTh 1,070 r/mit.

7. CKo/bKO M1 96% - ro pacTBOpa CepHOM KUC/IOTHI MJIOTHOCTbIO 1,84 r/M/1 HY)KHO B3AITb JJ1s1
nipurotoBnenus 0,5 1 0,2 H pacTtBopa. Beruncivre MOJISJIBHOCTh UCXOAHOTO pacTBOpa.

8. Ckonbko mi 6,35 H pactBopa cynbdata aMmmoHus (TJIOTHOCTb pacTBopa 1,200 r/Mi1) HY>KHO
B3sATh A1 ripurotoBaeHust 200 ma 10% -ro pactBopa mioTHOCTBEO 1,057 r/mn? BeluncivTe SKBUBa-
JIEHTHYIO KOHL[eHTPaL[I0 KOHeYHOI'0 pacTBopa.

9. BeluncuTe MOJIIPHYIO KOHLIEHTPALIMIO ¥ MOJIIPHYIO [0/1t0 HUTparta Kanus B 20% - HoM pac-
TBOpe IUI0THOCTBIO 1,056 r/mil.

10. Kakoii o6bem Bozbl HY>kHO fo6aButh K 300 M 2,8 H pacTBopa cepHOM KHC/IOTHI TJIOTHO-
ctero 1,085 r/mn s nostydenus 9% -ro pactsopa? BeluncivTe MOIS/IBHOCTh KCXOJHOIO pacTBopa.

11. BelunciuTe 5KBHUBAJIEHTHYIO KOHLIEHTPALIMIO0 U MacCOBYIO JJOJIFO HUTpaTta MarHus B 16% -
HOM pacTBOpe IJIOTHOCTLIO 1,127 r/mi.
TecToBbIe 3aiaHNs /I/I TeKYyIero KOHTPOJIsl 3HAaHUM 1o pa3jeny «PacTBopbi»:

CooTHecHuTe Crioco0bI BIPAKEeHHA KOHIIEHTPALMI U e{HHUIbI H3MePeHHs KOHIEHTP Al

1. mosisipHas 4. % (25%)

2. MOnsiIbHAsI 3. MoJib 3KB/11 (25%)

3. 5KBUBa/IeHTHasI 2. MoJib/Kr(25%)

4. NpoLleHTHas! 1. Mmonb/n (25%)
/M

IIponleHTHasA KOHLEeHTPALMsl — 3TO:
Macca BelljecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KT paCTBOpUTE/IS
MOJIb BelllecTBa B 1 IUTpe pacTBopa
+Macca BelectBa B 100 r pactBopa

MoisipHas KOHLeHTPaL|sl — 3TO:
Macca BelijecTBa B 1 M1 pacTBopa
MOJTb BelllecTBa B 1 KI' paCTBOpUTE/ISI
+ MoJIb BelllecTBa B 1 UTpe pacTBopa
Macca Bewjecta B 100 r pacTtBopa

CK0/IbKO 'PaMMOB PacTBOPEHHOI0 BelllecTBa CojepXuTcsa B 50 r pacTBopa ¢ MaccoBoii AoJiei
(B-Ba) = 10%?

10r

20r

+ 5r



40r

CKO0/IbKO M0J/IeM PaCTBOPEHHOI0 BellleCTBa COAePKUTCA B 1 /1 AeiiMO/IAPHOro pacTBopa?
0,2Mo07/1b

1Mo/b

+ 0,1Mob

0,01momb

Kakwue 13 c/ieyomumx 3/1eKTPO/TUTOB NPHU AUCcoriHanum oopasyomux nousl H* u OH™ oaHo-
BpeMeHHO?

Ca(OH):

KOH

H3POq4

+AI(OH)3

Kakue 3/1eKTpOo/IUThI ABJASATCA CWIbHBIMH?
+HCI

+KOH

H>S

H3POq4

CKo0J/IbKO HOHOB 00pa3yeTcsi IpH Aucconuanuu MosieKysibl (NH4)2S04?
2

6

+3

4

Kakwue 3/1eKTp0/IMTHI B HOHHOM YypPaBHEHUH CJie/[yIoleH peaKi[iuM 3aliChIBalOTCS B BH/ie NOHOB:
CaCOs

+HI

+Cal

CO,

Kakwue BemjecTBa 00pa3yioT npu JUCCOLMUALMHA HOHBI Mn?*?
KMnO4

+MnClI;

NaxMnO4

MnO»

Kakwue 3/1eKTpo/IuThI 00pa3yoT NpH JUCCOLUALUH X10pu/-uoHbl CI?
KCIOs3

+HCI

Ca(CIO)2

HCIO

Kakue 13 (1eylolyx 3/1IeKTPO/IMTOB AB/IAKTCA C1a0bIMuU?
H>SO4

NaClI

AI(NO3)3

+H3:PO4

Kakue BemjecTBa B MOHHOM ypPaBHEHHH C/1e/lyI0leli peaKIiH 3aNMCbIBAlOTCA B BU/ie MOJIEKYJI:



+H>S

Pb(NO3)2

+PbS

HNOs3

Yemy paBHO HOHHOE pou3BeeHue Bogpl (t = 25°C)?
10-12

10-10

+10-14

107

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

12

+5

9

Kakue u3 d1eaAyrimmx coJieH He noaABEPrarnTcs rPl,Z[pDJIH3y?
PbNO3

+KNO3

AIx(SO4)3

Pb,CO3

PacTBOpbHI, KAKUX 3/IEKTPO/IMTOB XapaKTepU3yHTCca 3HaueHusamu pH > 7?
+NaCO3

+CaS

AI(NO3)3

BaCl>

Ilpu kakux 3HayeHusnx pH ¢enondranenn okpammBaercs B MaJMHOBbIN L{BeT?
+12

4

7

+14

Kakyro oKpacKy npuodperaer JaKkMyC B HeHTpa/JIbHOH cpepe?
MaJTTHOBYIO

CHHIOIO

KpaCHYO

+(101eToBYIO

PacTBopbl, KakHuX CoJ1eil XapaKTepu3ywTcs 3HaueHusiMu pH < 7?
NaBr

+Cd(NO3)2

+FeCl3

+CuSO4

le/l B3al/lM0ﬂel‘/iCTBl/lﬂ, KdKHX ABYX BeIle€CTB, IPOUCXOJUT peaKIUud HEﬁTpaﬂl/l:‘lauﬂﬂ?
NaCI+AgNO3

BaCl>+H>0

+NaOH+HNO3

BaCl>,+H>S04



19 M1 11 %-ro pacreopa KOH ( p = 1,01 r/cv3) emernanu

¢ 200 M1 Boapl. PaccunTaiiTe MOJISIPHYIO /10110 TIO/Ty4eHHOT0 pacTBopa.
0,0029;

+0,0031;

0,0034;

0,0028 .

Ha neiiTpaim3anuio 50 cv pacTBopa KMCIOThI H3pacxofoBaHo 25 cv? 0,5 H pacTBopa Ie/I04H.
Yemy paBHa MOJ/IAPHasi KOHLEHTPAIL[UA 5KBUBa/IeHTa (HOPMa/IbHOCTh) KUC/IOThI?

+0,25 MOJIb 3KB/JT

0,5 M0JIb 5KB/1

2,5 MOJIb 3KB/JT

1 Monb 3KB/N

Kakoii 00mem 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) Tpedyercst asisi npuroroB/ienus 31 0,1
M pacreopa KOH?

10,5 mn

+21,85 mn

30,4 mn

42,25 mn

Beruuciute Mo1ApHYI0 KOHLeHTpanuio 20 %-ro pacrsopa
xyiopupa Kaabuus (p = 1,178 r/ cvd)

4,24 mn

+2,12 Momab/ n

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-
LHeHTpalus NoJIy4YeHHOro pacrsopa?

0,035 Monw/n

+0,041 monb/n

0,050 monw/ n

0,045 monw/ n

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

100 mn

+90,47 mn

105,5 mn

125,35 mn

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

+9 %;

10 %;

8 %.

3r H>SO4 pacTBopeno B 50 M Bojbl. UeMy paBHaA MoJIsipHasA KOHLIeHTPaLMs J)KBUBa/IeHTa /{aH-
HOI'0 PacTBOPA, eC/IM ero MIOTHOCTH cocTassisger 1,01 r/ cv3?

2,34 MOJIb 3KB/7

+1,17 MOJIb 5KB/1



0,55 MoJIb 5KB/1
1,03 Mob KB/

Onpeaenure maccy 3 %-ro pacTBopa NepoKCHa BOAOPO/ia eC/TU OH TMO/TyYeH MPH pa30aB/IeHHH
50r 30%- ro pacrBopa.

100r

+500r

5000 r

300r

Kaxkoii 06bem 10 %- ro pacresopa Na OH ( p =1,2 r/ cm?) TpeGyercs a/1a npurorosaenus 21 0,1
M pactBopa?

100 mn

90,5 M

+66,7 M

125,4 mn

CKO0/IbKO r'PaMMOB XJIOPHCTOr0 Ka/iusi HaJ0 pactBoputh B 90 r 8%-ro pacTrBopa 3T0i oy,
yTO0O0BI MO/TyYeHHbIN pacTBop crai 10%- m?

271

8r

10r

1r

60 r 5 %-ro pacTBopa cy/jb(para Megu Bbimapuan Ao 50r. Onpeaennre MacCoBYIO J0/1I0 COJTU B
MO/Iy4YeHHOM pacTBope.

7 %

8 %

12 %

+6 %

PaccuuTaiite pH 0,02 M pacrBopa CH3COOH

pH = 2,0;
pH =41;
pH = 1,61;
+pH = 3,2.

Bbruncaure crenens guccopuanuv 1 pH 0,001 M pacrsopa HCN.
o =1, pH = 3,0;

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

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

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

Kakmue 13 JaHHBIX peaKkjuil MPOTeKaKT B PacTBOpe HeoOpaTumMo?
+K> SO3 + HCl =

+Nap CO3 + H2 SO4 =

K>S04 + NaCl =

+KCN + H NO3 =

Paccuuraiite pH 0,001 M pacrBopa Ba(OH):.
pH =11,25
+pH =11



pH =3,75
pH =3.

Kakue U3 JaHHBIX pPeaKI{Hii IPOTeKalT B PacTBOpe HeoGpaTumMo?
+Ba(NO 3)2+ H2 SO4 =

Ba(NO 3),+ NaCl =

+Al(NO 3); + KOH =

KOH + HCIO4 =

PaccuuTtaiite pH u pOH 0,0001 M pacrBopa H2CO3, yuuTbiBasg TOJ/ILKO NEPBYI0 CTyNeHb ANC-
coanyM .

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

pH =4, pOH = 10;

pH =10, pOH = 4;

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

Bblﬁepl/lTe HECKOJ/IbKO ITPABUJIBHBIX OTBETOB.
le/l CMeELIC€HUH [IBYX KO/UVIOUAHBIX PACTBOPOB C PA3HOUMMEHHO 3dPsHKEHHBIMHU YdCTHLlaMHU

Ha0/r01aerco:

TIOBBIIIIEHHE YCTOMUUBOCTH KOJUTOUHBIX CUCTEM
+TIOHW)KEHHE YCTOMYMBOCTH KOJUIOUIHBIX CUCTEM
+paspyllieHre KO/UIOUHBIX CUCTEM

+BbINaIeHNe 0CajiKa

Bbi0epuTe HeCKO0/ILKO MPAaBWIBHBIX 0TBETOB. ['H/Ip0/IM3y 10 aHMOHY M0/|BePralTCcs BellecTBa:
K2S04

AICl3

+Na3zPOq4

+K2CO3

BbiOepuTe 0JyiH MpaBWILHLIA OTBeT. MaccoBasi [[0/i1 PAaCTBOPEHHOI0 BeI[eCTBA MOXKET
ObITH BbIpa)KeHa B:

rpaMmax

MOJISIX

+10/IIX e JUHULIbI

KKas

Bbi0epuTe ofMH NpaBWIbHBINA 0TBeT. OTHOIIEHHE PACTBOPEHHOr0 BeleCcTBa K Macce pac-
TBOPA MOXXeT ObITh BHIPA)KEHO B:

rpaMmax

MOJISIX

+TIpOL[eHTax

KKas

TunoBsbie 3a/id4M 1Mo pa3jeiny: «OKHuC/IUTEeTBHO-BOCCTAaHOBUTE/IbLHBIE npoueccobi»

CocTraBbTe ypaBHeHHE OKHCIUTETbHO-BOCCTAaHOBUTE/IBHOM PeakIuy, UAYIel Mo Cieyrolei cxeme.
PaccraBbTe K03 dULIMEHTbI B ypaBHEHUU PeaKIUu.

ﬂflﬂ Ka)K,E[OfI peakKliMri YKdaXHTe, KaKOe BeIeCTBO fABJSAETCA OKHUC/IUTE/IeM, KdaKOe - BOCCTAHOBUTE-
JIeEM; KakKOe BelljeCTBO OKHC/IAETCHA, KaKOe - BOCCTAaHAB/IMBAETCH.

1.KMnOgs+ H3POs3+ HSO4 — MnSOs+ H3PO4s+ K2SO4 + H2O

2.NaxSO3 + KMnO4 + HoO - NaxSO4 + MnO; + KOH

3.KBr + KBrO3 + H>SO4 - Br + KxSO4 + H,O

4 KMnOg4+ NaSO3 + KOH - KxMnO4 + NaxSO4 + H,O



5.AsHs + HNO3 - H3AsO4+ NO2 + HO

6.Cd + KMnOg4 + HoSO4 — CdSO4 + MnSO4 + K2SO4 + H2O
7.Cr03 + KC103 + KOH - K>CrO4 + KC1 + H20

8.MnSO4 + PbO, + HNO3 - HMnO4 + Pb(NO3) + PbSO4 + HO
9.FeSO,4 + KoCrO7 + HaSO4 — Fex(SO4)3 + Cro(SO4)s + K2SO4 + H,O
10.KoCrO7 + H3PO3 + HoSO4 — Cra(SO4)3 + H3PO4 + KoSO4 + HXO
11.H3AsO3 + KMnO4 + H>SO4 — H3AsO4 + MnSO4 + KoSO4 + H2O

[nis cnepyrolmyMx 3alaHM  COCTaBbTe CXeMY, HalMIIUTe YpaBHEHUs 3/1eKTPOJHBIX MPOLeCCOB
y BerurcauTe J/IC raibBaHAUeCKOro 3/1eMeHTa, COCTOALero U3 IBYyX MeTa/uloB, omnyileHHblx B 0,1 M

pPaCTBOp HUTPATOB 3THUX METAJ/I/IOB, €C/IM MeTaJ/l/Ibl:

12. Cepebpo 1 Mefp.
13. Meab 1 MarHuii.
14. Xpom u mefib.

15. Hukenb 1 [IUHK.
16. Cepebpo 1 Xpom.
17. MarHuii u xene30.
18. OnoBo u cepebpo.
19. CBuHel 1 KOOA/bT.
20. OJI0BO ¥ LIUHK.

21. JKesie30 v HUKEJIb.
22. Cepebpo H 0JI0BO.

TecToBbIe 3d/idHUA /I TEKYIEro KOHTPoJisd 3HAHHUM 110 pa3jeny «OKUC/IUTe/TBHO-

BOCCTAHOBHUTE/IbHbIE PeaKIIUN»:

CooTHecuTe CTerleHH OKMC/IeHHA Mdprdfdiid B COe JMHEHUAX

A. Mn 1. +6 (25%)
B. MnO 2.0 (25%)
B. KMnQOg4 3. +2(25%)
I'. Ko MnOg4 4. +7(25%)
5.-2
CooTHecuTe CTerleHU OKMC/IeHHA CepbI B COeAUHEHUAX
1.S 2. +4 (25%)
2.50, 1.0 (25%)
3.H, SO3 4.- 2 (25%)
4. AlLS; 3. +4 (25%)
+3

CooTHecuTe CTerleHH OKMC/IeHHA XpoMad B COeJUHEHHUAX

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

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

+3

YKaxure BeleCTBd, KOTOPbIE MOI'YyT ITIPOABJ/IATH TO/IbKO OKHC/IMTE/IbHbIE CBOMICTBa:

+KCIOg4
H>S

PbO>
+K>Cr 207




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

+H>S

HNO>

K>Cr 207

YKaXuTe HOMepa Bel|ecTB, 00/1aJalIHX OKHC/IMTeTLHO-BOCCTaHOBHTEe/IbHOM ABOMCTBEHHO-
CThbIO:

PbO»

+HNO;

Al S3

+S

Ykaxure peaKuI/II/I, HPI/I HPOTeKaHI/II/l KOTOprX a30T HPOHBﬂHeT OKHC/IUTEe/IbHbIE CBOﬁCTBa:
NH3 + 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,0O

Kakwue U3 npuBeIeHHBIX HIDKEe PeaKIui AB/IAKTCA OKHCIUTETHHO - BOCCTAHOBHTE/ILHBIMH :
+H » + Br, = 2HBr

+7Zn + SnCl, = ZnCl, + Sn

H 2SO, + Ba(OH), = BaSO4 + 2H20

NH3; + HCI] = NH4Cl1

B kakux pPeaKUuAaX KHC/I0POJA BbINIO/IHAET POJIb BOCCTAHOBUTE/IA?
+H 02 + HIO3=DL+H, O + Oy

+AgNO3t—- Ag+NO:2+ O2

Mg + O2 = MgO

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

Kakue 13 0KHMC/IUTE/TBbHO - BOCCTAHOBHUTE/TbHBIX peaKunﬁ ABJ/IAKTCA pedKIIMAMU BHYTPpUMOJ1€-
KY/JIAPDHOI'0 OKHC/ICHUSA- BOCCTAaHOBJICHHA?

+(NH4)2Cr207 — Nz + Crz O3 + H0;

+KCIO3 - KCI + Oy;

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

H > + Bro = 2HBr.

Kakue u3 peaK].[I/lﬁ ABJ/IAKIOTCA pedKIIUAMHA ME)XMOJIEKY/IAPDHOT0 OKHC/IEHUSA-BOCCTAHOB/IeHUS?
(NH4)2Cr2 O7 - N2 + Cr203 + H,O

KCIO3 - KCI + O

+Ag + H>S + O2 = HoO + AgS

+H> + Br, = 2HBr

Kakue 13 peakuyii ABJISAIOTCA PeakUsAMH JUCIPONOPLHOHUPOBAHHA?
+4H3PO3 = 3 + H3PO4 + PH3

+3I + 6KOH = KIO3 + 5KI + 3H20

Mg + O2 = MgO

Ag + HpS + O = H20 + AgS



Kakoii u3 MeTa/I/IoB BBINOJIHAET POJIb KaTo/ia B raJlbBAaHMYECKUX 3/IEMEHTAX, 00pa30BaHHBIX
3/IEKTPOJaMMu:

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

Mg | Mg || Cr¥Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii 13 MeTa/l/IOB BBINO/IHSIET PO/Ib aHO/JA B ra/IbBAHMYECKHX 3/IEMEHTaX, 00pa30BaHHbIX
3/IeKTPOAaMH

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

Mg | Mg*|| Cr**|Cr

Sn u Mg

SnuCr

Niu Cr

+Ni n Mg

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

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpegenure 3HaueHne crangapTHoi J/]C raJilbBaHUUeCKOro 3jieMeHTa, UCI0/Ib3ysl TOK00Opa-
3yHOLIYI0 Peaki{Io, KOTopas nporekaer npu ero padore: 2AI° + 3Ni*2 o 2Al1*3 + 3Ni’.

-1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

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

+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 1eKTpoja. Paccuntaire J3/IC 3/1emeHTa.

+0,8 B

8,0B

-0,8B

0,08 B

Omnpepenure 3/1C rajbBaHNYeCKOro 3/ieMeHTa, COCTOSILLEro

W3 MarHUeBO#l M )>Ke/le3HOM IJIACTMHOK, NMOrpPy)KeHHbIX B 1 M pacTBOpbI HUTPATOB 3THX
MeTaJ/l/IoB .

+1,92 B

0,19 B

-1,92 B



19,2 B

Onpegenure J/IC B ralbBaHM4YeCKOM 3jieMeHTe , 00pa30BaHHOM IO CXeMe
Sn |[Sn*?] = 0,001 M || [Pb**]=1M |Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoil U3 mnepeudc/jieHHbIX HI)Ke METa//IOB He MOXXeT ObITh MO/Iy4YeH Y1eKTPOo/IM30M
PacTBOpPOB ero Cojiu?

+Li

Sn

Ag

Bi

B Kako#l moc/ie[0BaTe/IbHOCTH Ha Karoje OyAyT BOCCTaHAaB/IMBAaTbCA KaTHOHbI MeTaJl-
q0B : Cu*?; Zn*?; Ag*; Cr*® M3 ux cMecd B BOJHOM pacTBope ?

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

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

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

Cr*3; Cu*?; Zn*?; Ag®

Kakoii 00beM xsiopa (1) BBIACJIUTCA NMPH 3/IEKTPO/IM3€e paciulaBa XJIOPH/JAa A/TFOMHHHUS TPH
nponyckanuu 96500 Kn snekrpuuecrBa

(n.y.)?

11,2

+5,6

22,4

56

Kakoe kosmuectBo 3ekrpuuectBa ( Ki) Heo0xoaumMo mpomycTUTh yepe3 paciijiaB THAPOK-
CHia HaTpHsA, UYTOObI HAa aHojAe BBIEJWIOCH 5,6 /1 Kucaopoaa (H.y.)?

1000

96,500

+96500

965

Kakasa macca (r) a/iloMHMHHUSI BbIAG/IUTCS MPH 3JI€KTPOJIHM3e

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

27

3

+9

18

IIpu 3/1eKTpo/iM3e BOJAHBIX PACTBOPOB KaKHUX Co/ieM Ha rpaguToBOM aHOJE BBI/Je/ISIeTCA
KHCJIOpOA?

+NalNOs ; CuSQq4 ; CaCOg;

CuCly; CuS; NiBry;

CuCl; ; CuS; NaNOs;

CuS; NiBr; ; CaCOs3.



MeTta/ibl Kakoro psila MOTYT ObITh MOJIydeHbI 3/IEKTPO/IM30M PpaciuIaBOB MX CoJiell
He MOrYT OBITH TMOJIyYeHbI 3/IEKTPO/JIM30M PacTBOPOB 3THX COJIeH?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpu 3/1eKTpo/in3e BoAbI B TedeHue 1 yaca ObLI0 mosyueHo 56 1 Bogopoja (H.y.). Onpepe-
JIUTe CWIy ToKa (A), mpolejiiero yepe3s 3/ieKTpPo/mM3ep .

1,34

+134

26,8

268

IIpu B3auMMO/IefiCTBUM KAaKHX KHCIOT C [IMHKOM BBIAe/IAAETCA BOJOPOJ :
HNOs3 (k)

HNO3(p)

+HCI

+H2 SO4(p)

Kakue MeTa/l/ibl MPH B3aMMOJIENCTBHH C COJIAHOW M pa30aB/IeHHOM CEPHOM KHC/I0TOM
He BBITeCHSKT H3 HHUX BOJIOPOJA:

+Cu

+Ag

Mg

Ba

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

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

+AgCl

H.O

HCl

C KakumMu u3 BelecrB 6yAET B3aﬂMOAEﬁCTBOBaTB AIIOMHUHUN
+Na OH

KNO>

+HCl

+H2SO04(p)

C KakyMMM M3 BeIeCTB HHKe/lb Oy/eT peardpoBaTh NPH 00bIYHBIX YC/IOBHAX :
H>O

0))

+H2 SO4(p)

+CuSOg4



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

K

Au

+Al

Kakon u3 MeramnoB naccupupyercsa npu Konrakre ¢ H» SO4( k) Ha xomnopge ?
Cu

Au

K

+Al

HasoBuTe NPOAYKT BOCCTAHOB/IEHHSI CEPHOM KOHIIEHTPMPOBAHHOW KH(IOTHI TpPH B3au-
MOAEﬁCTBHH e¢ C JdKTHMBHBIMH MeTA/I/IaMHA

+H,S

SO>

S

H>O

Ha3oBuTe nNpPOAYKT BOCCTAaHOB/ICHMS CEPHOM KOHIIEHTPUPOBAHHON KHC/IOTHI MPH B3au-
MO,E[EI\/’ICTBI/IH e¢e C MAJIOAKTUBHBIMHU MeTd/I/ldMHU

H>S

SO

S

+S0O>

Kakoii 13 MeTa/U10B MOJKXeT BBINO/IHATH POJ/Ib AHOAHOTO TOKPBITHS AJIsSl Keje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppo3uM — XUMHUYeCKasi WM 3/IeKTPOXMMHYeCKas — peaju3yercsi NpH KOH-
TakKTe :

1) yuHKa ¢ pa30aB/IeHHOW CepHOM KUC/IOTOM ; 2) a/IlOMUHHUA ¢ pa30aB/IeHHOW Aa30THOM KHC-
JIoTOoH ?

1 — xuMMueckas ; 2 — XuMuueckas ;

+1 — 3/1eKTpoxuMmnyeckas; 2 — 3JIeKTpPOXUMHUUeCKas;

1 — xuMuueckKas ; 2 — 3/1eKTPOXUMHUYeCcKas;

1 — sekTpoxumMuUUecKas; 2 — XuMuyeckas .

Ykaxure psi MeTa/lJI0B, KOTOpPbIe MOT'YT BBIIIO/IHATH POJIb
NPOTEKTOPOB MO0 OTHOLIEHUI0 K CBUHI[0BOMY U3/ie/IUI0, KOTOpoe
JKCIIyaTHPYeTCs B 3JIEKTPOJ/IUTE, COjAep KalleM KHCJIOPOJ :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt

Al; Ti; Ag

Kakas M3 cxeM KOPpPO3HMOHHOI'0 rajilbBAHMYeCKOro 3j/IeMeHTa 3alMcaHa npaBuibHO? Ka-
KOl M3 MeTa/U1I0B OyAeT pa3spyliaThCs B pe3y/ibTaTe KOPPO3HH :

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




2) (-) Mg | H" | Ti (+)?
1, paspymaercs Ti

1, paspymaercsa Mg

2, paspyuaetcs Ti

+2, paspyuaercs Mg

Kakas M3 cxeM KOPpPO3MOHHOI0 rajibBaHMUYeCcKOro 3j/ieMeHTa 3amucaHa npaBwibHO? Ka-
KO M3 MeTa//IOB He OyjeT pa3pymiaTbCsi B pe3y/ibTaTe KOPPO3MH :

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

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

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Meap nmokpbITa 0/10BOM. BpiOepure cxeMy KOPPO3HOHHOIO railbBAaHHUECKOr0 3/1IEMEHTa,
BO3HHKAIOLIEro MpPpH HapPYIIeHUH IeJIOCTHOCTH MOKPBITHA B YCIOBHAX BJIAXKHON aTrMocdepsl

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

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

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

Bbi0epuTe 0JiH NMPaBWILHBIH 0TBeT. TO/IBKO OTPHUIIATe/IbHYI0 CTeNeHb OKHC/IeHUSI B CO-
e/JUHEHHAX MO)KeT MPOSIB/IATH YIeMeHT:

opom

KHCJIOPOJ

XJ10p

+Top

Bbi0epuTe HeCKO/IPKO NMPAaBH/IBHBIX 0TBeTOB. UTO W3 HIDKeNepeuncJIeHHOr0 BXOJUT B CO-
CTaB co/1eBOro pacrsopa /JIroib0ekko:

+ IMCTWIIMPOBaHHAas BOJA

HaTpUu

caxaposa

+ Ka/Mi XJI0pPUCTBIN

ron

Bbi0epuTe ouH npaBWwIbLHLIN 0TBeT. KHC/10pos Heo0xoquMm //isi AbIXaHHUSA )KUBOTHBIM Op-
raHusMaM B KauecTBe:

+ OKUC/UTENS

BOCCTaHOBUTEIS

KadK OKHC/IUTeJ/Id, TaK U BOCCTAHOBUTEIA
He TIPpOSABJIAET B 00MeHHBIX rnpoueccax H1U OKUC/IUTE/IbHBIX, HU BOCCTaHOBUTEJ/IbHBIX CBOMCTB



Tabmuna 3 — Kpurepuu ouleHKH chOpMUPOBAHHOCTH KOMITETEHLIUN

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

KpuTepuu orieHrBaHus COOPMUPOBAHHOCTH KOMIETeHIIMHY (UaCTH KOMIIeTeHI[HH)

Ha 6a30BOM ypoBHe

Ha MOBBIIIIEHHOM YDOBHE

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 CO/IepKaHUe MOJYJIsI
HEOpraHW4YeCKOW XMMHU, HO UMeeT MPo0eJib B
YCBOEHUM MaTepuasa, He MpernsTCTBYOIIHe
JanbHelIeMy o0 yueHHo:

-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
CyllleCTBEeHHasl OIIMOKa B X07ie 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/eI0BaTebHO;
-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 YeTKHE;

- 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 M3yUeHHBIX TeOPH;
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 TIociefioBa-
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; TIOATBEPXK/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 TioKa3biBaeT riybokoe 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/leflaHbl TIpaBWIbHBIE Habmoe-
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 3HaueHHe B 3TOM TeKCTe.

OO6Hapy>KvBaeT HeJJOCTaTOYHOe TTOHUMaHHe
OT/IeTbHbIX TI0JI0KeHUM TIPU BOCTIPOM3BeIeHHUH
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 MasoCyIlecTBex
TMOTPEIIHOCTH, WCKa)XKeHHUsI JIOTMUeckod Ioc/e]
TebHOCTH,

HETOUHYIO apr'yMeHTAaIUI0 TeOPeTUUeCKUX
T0JIOXKeHWM, UCTIbIThIBAeT 3aTPyJHEHUsI PU
pelLleHnH J0CTaTOUHO CI0XKHBIX 3a/1ay.
WcnbiThiBaeT 3aTpy/iHeHUsI B TPUMEHEHWU 3H4
HeoOXOIUMBIX ZIJisl pellieHus 3a/jau pa3/IuIHbIX 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-
HUU (HaKTOB U TIPUMEpPOB 0000I1[aTh,
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/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-
HOBEe M3y4YeHHOTO MarepHuaa;
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 BHYTPUIIPEJMETHbIE CBS-
31, TBOPYECKU TPUMEHSTh TOJYy-
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 yuutesnsi. Ca-
MOCTOSITeJTbHO Y 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/IOZIeHUH 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,
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 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 OpraHu3al[i-
OHHO-TPYZIOBBIX ~yMeHH (o[-
JeP>KUBAIOTCS YMCTOTa pabouero
MecTa U TOpSZIOK Ha CToJie, KO-
HOMHO MCIT0JTb3YIOTCSI PEaKTHBBI).




Mopayasb 2: «Oprannueckasi XUMHsI»
Pa3pen 6 «TeopeTnuecKkue 0CHOBbI OPraHMYeCKOH XMMHHU. YTJIeBOAOPOABLI (A/IKaHbl, aji-
KeHbl, a/IKa/{HeHbl, a/IKUHbI, apeHbI)»

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

1. Teopyst XMMHUECKOIO CTPOEHUs OpraHnyeckux coefrHenu A.M. bytnieposa.

2. CTpoeHure aToMa yriaepoja.

3.HomMeHKnaTypa OpraHu4eCcKux COeJUHEeHHH.

4. VI3omepusi opraHu4eCcKrx CoeJMHeHUM.

5. Knaccugukariysi opraHi4eCcKUx CoeIMHEeHU 10 yr1epoAHOMY CKesleTy U M0 (QyHKLIUSM.

6. XuMuyeckast CBsi3b B OpraHU4eCKUX COeJMHeHUsIX.

7. Knaccugukariysi opraHn4eCKUx peaxijvii.

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

9. 'omosiornuecku psg.

10. HomeHk1aTypa ¥ BU/ibl U30MepUH, XapaKTepHBbIe /1S Ipefle/IbHbIX U Hellpe/le/IbHbIX yIjle-
BOZIOPO/IOB.

11. Crioco6sI rosTyyeHusl.

12. ®usnueckre CBOUCTBA.

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

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

15. Haniucatb popmy/ibl TI0 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 yryieBoZopo/ioB OyzieT pearupoBaTh C aMMHauHbIM PaCTBOPOM HUTpaTa cepebpa:
Oyren-1 nmu 6ytun-1?

19.HanucaTh peakiiyy MoJyueHrs TOMOJIOTOB aljeTU/ieHa (3TU/aLeTh/IeH U JUMeTU/1aleTUIeH)
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 pasjeny 6 «Teopernueckue 0CHOBbI OPraHMUeCKON XMMUH.
YrneBogopoab! (AKaHbl, a/IKeHbI, a/IKafiHeHbI, A/IKHHbI, apeHbI)»

Hanuimmre cTpyKTypHbIe (pOpMY/bl C/IeyIOLIMX YI/IEBOAOPO/OB U [laiiTe Ha3BaHKe 10 paLOHa/IbHOU
HOMeHK/1arype: 2,3,3 — TPUMeTU/INIeHTaH

Hanuimmre cTpyKTypHble (pOpMY/ibl M /laliTe Ha3BaHHe 110 CUCTEMaTUUeCKOM HOMEHKJIaType: MeTHU/I-
3TWIN30IPONUIMeTaH

3. Hanummre cTpyKTypHbIe (hOPMY/IbI C/IeYIOLIMX YI/IeBOAOPOJOB U [jaiiTe Ha3BaHUe 10 paLoHa/lb-
HOM HOMeHK/1aType: 2,2,4 — TPUMeTHU/I-3-3TU/ITeKCaH

4. Hanumure CTpyKTypHbIe (POPMYJIbI U laliTe Ha3BaHUe 110 CUCTeMaTUUeCKOM HOMEHK/IaType: Me-
TU/AUA30IIPOITA/IMETaH

Hanuimmre cTpyKTypHbIe (pOpMY/ibl C/IeyIOLIMX YI/IEBOAOPO/OB U JlaiiTe Ha3BaHMe 10 paLOHa/IbHOU
HOMeHK/Iarype: 2,3-IUMeTU/1-3-U30MPOIU/IreKcaH

Hanuimre cTpyKTypHbIe (pOpMY/bl M /laliTe Ha3BaHKe 110 CUCTeMaTU4eCKOM HOMEHK/IaType: AU3THU/IU-
30IIpONU/IMeTaH



7. Hanuimre cTpyKTypHBbIe (hOpMYy/bl C/IeAYIOIIMX YIJIeBOLOPO/OB U /laiiTe Ha3BaHUe I10 paljOHaIbHON
HOMeHK/Iatype: 2,4-1MeTu/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-NpOoNuIrenTaH
10. Hanummre cTpyKTypHble GOpMYy/IbI U [jaiiTe Ha3BaHUe M0 CUCTeMaTUUeCKoil HOMeHK/IaType: JUTpeT-
OyTuIMeTaH
11. Hanummre CTpyKTypHble GOpMY/Ibl CIelVIOIMX YT/IeBOJOPOAOB U [jaiiTe Ha3BaHUe IO PaLlMOHAIbHOM
HOMEHK/IaType: 3-MeTU/I-3-3TUIreKcaH
12. Hanummre CTpyKTypHble GOpPMYJIbI U [jaiiTe Ha3BaHHUe 10 CUCTeMaTUUecKol HOMeHK/IaType: MeTH/I-
JUBTOPOYTHUIMETaH
13. Hanummre CTpyKTypHble GOpMYJIbl C/IeIVIOIMX YTIeBOAOPO/OB U JlaiiTe Ha3BaHUe I10 paljMOHaIbHON
HOMeHK/IaType: 2,5-1UMeTHU/IOKTaH
14. Hanummre CTpyKTypHbIe GOpPMYJIbI U [jaiiTe Ha3BaHUe M0 CUCTeMaTUUecKol HOMeHK/IaType: TPUMeTH-
JISTUJIMeTaH
15. Hanummre cTpyKTypHble ¢hOopMY/Ibl C/IeIVIOIIMX YT/IeBOJAOPO/OB U JlaiiTe Ha3BaHUe IO pallMOHaIbHON
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,-TpUMeTU/ITIeHTaH
18.HanwmimTe cTpyKTypHbIe (hOpMYyJibl U [laiiTe Ha3BaHUe I10 CUCTeMaTHye CKOM HOMeHKJ/IaType:
AUITUIN30IIPONIU/IMeTaH
19. HanuiuuTe CTpyKTypHbIe QOPMYJIbI CIe[[yIOLUX YTeBOJOPO/IOB U JjaiiTe Ha3BaHUe MO PaLMOHATbHOM
HOMeHKJIaType: 2,3-4UMeTU/1-4-3TU/I-TIeHTaH
20. HanmiuuTe CTpyKTYpHbIe hOpMYJIbl U laliTe Ha3BaHUe 110 CUCTEMAaTUUYeCKOl  HOMeHKJ/IaType:
IUTPeTOYTHUIIUMeTHIMEeTaH
21. HanuiumTe CTPYKTYpPHBIE (JOPMYJIbI CIEYIOLIUX YIIeBOJOPO/IOB U /laliTe Ha3BaHMe M0 paljiOHa/b-
HOM HOMeHKJ/IaType: 2,3,5 —TpUMeTU/IrenTaH
22. HanuimTe CTPYKTYpPHBIE (QOPMYJIBI U [laliTe Ha3BaHUe 110 CUCTeMaTUYeCKOM  HOMEeHK/aType:
AUSTUIN30NPUTIAIMETaH
23. Hanummre cTpyKTypHbIe (pOpMy/ibl CIeyIOIKX YI/IEBOAOPOJOB U jaiTe Ha3BaHUe I10 paLjyo-
Ha/IbHOM HOMEeHK/aType: 2,2,3 - TPUMeTUI0yTaH
24. HanuiuTe CTPYKTYPHbIe (POPMYJIbI U jaiiTe Ha3BaHUe 110 CUCTEMAaTUYeCKOW  HOMEHK/aType:
OUMeTU/ISTUIMeTaH
25.Hanuiure CTpyKTypHBIe (hOPMYJIbI C/IeAYIOLMX YI/IeBOAOPO/OB U [jaiTe Ha3BaHUe I10 pal{MoHa/Ib-
HOM HOMeHKJ/IaType: 2,2,4,-TpUMeTU/1, 3-3TU/ITeKCaH
26. HanmimTe CTpyKTYpHBbIe (POPMYJIbI U jaiiTe Ha3BaHUE 110 CUCTeMaTHYeCKOW HOMEHK/1aType: TpUMe-
TU/IMETaH
27. Hanuimmre cTpyKTypHbIe (pOpMy/ibl CIeyIOLIMX YI/IEBOAOPOJOB U [jaiiTe Ha3BaHUe I10 paLjyo-
Ha/IbHOM HOMeHKJ/IaType: 2,2,3,3-TeTpaMeTU/INeHTaH
28. HanuiuTe CTPYKTYpHbIe (OPMYJIbI U [jaiiTe Ha3BaHUe 110 CUCTeMaTUYeCKOM  HOMEHK/IaType:
IUTPeTOYTHUIIUMeTHIMEeTaH
29. HanmimTe CTPYKTYpHbIe (OpMYJIbI C/IEAYIOLIUX YII€BOJOPO/IOB U /laliTe Ha3BaHWe 10 paLjuo-
Ha/lbHOM HOMeHK/Iatype: 2,4-1MMeTH/1, 3-U30IPOIU/ITreKCaHTaH
30. HanuimTe CTpyKTYpHbIe (JOPMYJIbI U [jAiiTe Ha3BaHUe 110 CUCTeMaTUYeCKOW  HOMEHK/IaType:
MeTW/IUU30IIPOITUIMeTaH.
1. HazoBuTe no Mex/lyHapOJHOM HOMEHK/IaType
H3C-CH=CH-CH =CHz>
2. HaruiuTe cxemy B3aumogencTus 1,3-0yTagueHa c 0IHOM MoJieKy/10u 6poMa.



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 paliiOHaIbHOM HOMEHK/IaType
HC=C- Cle —CHs3
CH3
32. Harmmimure cxemy mosiyuenus 1,3-06yTazrieHa U3 STHIOBOTO crivpTa (1o metoay JleGezeBa).
33. Ha3zoBure 1o MexZyHapO4HOW HOMeHK/IaType
(H3C); —C=CH-CH =C - (CH3)2

34. Kakoe u3 aByx yka3aHHbix coegruHeHut H3C — CH = C H- CHz 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. Ha3zoBute 1o MeXyHapO4HOW HOMeHK/aType

H3C-CH-CH=C-CHs

CHs

38. HanmiuTe cxeMy IpUCOeUHEHUsT XJIOPUCTOTO BOZIOPO/ia K TpornuyieHy. OObsCHUTE Ha 3TOM TIpU-
Mepe TpaBui0 MapKOBHHKOBA C MO3ULIUU 37IeKTPOHHOW TEOPUH.

39. Ha3zoBuTe 1o MeXXAyHapOAHOW HOMEHK/IaType

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

41. Ha3oBuTe Mo paljMoHa/JbHOM HOMeHK/IaType
H3C-CH-CH =CH:

CHs
42. YKa)kuTe MeXaHH3M peakLvy MPUCoeHe s OpoMa K 3TusieHy. Kak Ha3bIBatOTCs peakiuu Mpu-
COeJIJMHeHUs TaKoro Turia?
43. HanuiuvTe CTPYKTYPHYIO (POPMY/Ty CHMMETPUYHOTO JUU30IPOIUISTH/IEHA.
44. Hanviuure cxemy OKHC/IeHHs MTPONUIeHa paCTBOPOM MapraHLjOBOKMC/IOTO Kaausl B MATKUX yCJI0-
BUsIX (peakuysi Baruepa).
45. Ha3oBuTe 110 paljiOHa/IbHOU HOMEHK/IaType
H>C = CH - CH = CH>

46. HarmmuTe cxeMy B3aMo/ieiicTBuUs 1-0yTeHa ¢ BOZIOM.
47. HanuiuuTe cxeMy noivMepHu3aLyiu 5Tu/ieHa. KakoBo IpoMBbILLIZIEeHHOe 3HaueHre JJaHHOW peaKLuun?
48. HanuimTe cxeMy B3aUMOZEHCTBUS TUBUHUIIA C O[HOU MOJIEKY/I0M OPOMHCTOTO 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 peakLiU M0JlyYeHust 3TU/IeHa U3 COOTBETCTBYIOLLIEr0 rajloreHOIpoOu3BOAHOIO
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. Ha3oBuTe 110 MeXXAyHapOAHOW HOMEeHK/IaType

H:C -CHz;-CH = |C—CH2—CH2—CH3

H3C -CH - CH3
55. Hanummre cxemy OKMC/IeHHSI CHAMMETPUYHOTO AUMETU/IITU/IEHAa XPOMOBOUM CMeChI0 (3HEpruuHoe
OKMC/IeHHe)
56. Ha3oBuTe coejuHeHMsI 0 CUCTEMAaTUYECKOU U paljuOHaIbHOM HOMEHK/IaTypaMm:
A) CHs-C =C-CH-CH3s
|
CHs
b) CHz — CH- C = C- CH- CH3
| |
CH3 CH3

57. Kakue yrineBo0po/ibl MOYKHO TIOJIyYUTh MPU JeHCTBUU CIIUPTOBOTO PacTBOpa 111eJI0UM Ha:
A) (CH3)2— CH — CHBr — CH» Br
b) 3-metun, 1,2-auxnopOyraH
58. Ha3oBure 110 paliioHaIbHOU HOMEHK/IaType

HC=C - CH - CH2 - CH3

CH3
59. Hanmimmte CTPyKTYpHYIO (opMmysty mpem-0yTunaljeTiieHa ¥ HA30BUTE €r0 TI0 MeXKyHapOIHOU
HOMEHKJ/IaType.
60. Hanmimre cxeMy o6pa3oBaHus alleTHIEHH/IA Me/TH.
61. [IpoBenute peakuuto 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. Kakue yriieBoZ0po/ibl pearupyoT C CUHWIBHON KUCIOTOW?
A) 3-metunbyren-1 b) 3- MmemunbyTHH-1
65. HanuiuTe cTpyKTYpHbIe (pOPMYJIbl CIeYOLIMX COeMHEeHUI:

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

b) metTunaTUNaLleTHIEH

B) 3-metunbytun-1

I') CsHs
66. Kakue yriieBolopo/ibl 10/1yyaTcsi TIpY AelCTBUM CITUPTOBOTO PacTBOPaA L[e/Iou Ha 3-x/10p0yTaH.
67. Kakue yrieBofiopo/ibl pearupyroT C aMU/IOM HaTpUs:



TIPOTTHH; TUMeTHU/IAlleTHIEH?
68. HanuiimTe 1 Ha30BUTe 10 CUCTEMaTHUeCKON HOMeHK/IaType 30Mephbl 3-MeTU/I0YTUH-1.
69. HaruimmTe peakijy CTyIeHYaTOro TMPUPOBaHus 2,5-aumMeTrunrekcuH-3. HazoBure obpasyroigue
YT7IeBOAOPO/BI 110 CUCTeMaTHUeCKON HOMeHK/IaType.
70. Hanuimte XuMuuecKre peakiivy Py TTOMOLIA KOTOPBIX MOYKHO OT/IMUUTD TIPOTTUJIALIeTHUIEH OT
MeTUJI-3TH/I-alleTUIeHa.
71. TlomyurTe BCeMH U3BECTHBIMU CITOCOOOMHU:
a) 3TUNbeH30;
0) Tonyon;
B) U30TIPOIUIOEH30JT;
') OPTO-KCUJIOT;
1) mapa-KCUIo:
72. O0OBsICHUTE MeXaHU3M U TIPOBEIUTE HUTPOBAaHUE COeJUHEHHI:
a) xnopbeH3oa;
0) mporu6eH3011a;
B) HUTPOOEH30/1a;
r) OeH3anbaerna:
73. B Kakoii nmocsieioBaTe/IbHOCTH CJie/[yeT MPOBECTH Peaki[iH, YTOObI MO/TyunTh, UCXO/Is U3 OeH30/1a:
a) M-HUTPOXJIOPOEH301T;
0) 0-HUTPOXJ/IOPOEH30JT;
B) M- HUTPOXJ/IOpOEeH30T;
r) n-cy/bhoOpomMbeH301T;
) 0- cynbhobpomMbeH30/t:
74. B peakiuto @pugens-Kpadrca BBeauTe:
a) 9TUI0EH30/T U XJIOPUCTBIN 3THJT;
6) Tomyon 1 GPOMHUCTBIN U30TIPOTTHIT;
B) OEH30/1 ¥ 3TU/IOBLIN CTIHUPT;
T') BTOPUYHBIA OPOMOYTHIT 1 U30TIPOTTHIOEH30T;
75. 3 GeH30/1a MoyurTh Tlapa-To/Tyo/CyIb(OKUCIOTY.
76. 13 6eH30/1a OMy4nuTh OpTO-KCusion (1,2- mumetunbeH301)
77. V13 GeH30/a MoyuyrTh KyMOJ (M30TIPOITI0eH30/1)
78. 13 GeH30/1a MOTyYnTh Iapa-MpoIuan300yTHI0eH3071.
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,-TpuMeTU10pOMOEH30/1.
84. 13 6eH30/1a OMYUUTb MeTa-U3TUI0EHOCYIbGOKUCTIOTY.

TpeboBaHusi K 0opM/IeHHIO OTUETA MO JIA0OPaTOPHOI padoTe MO MOJYJTIO 2
«Oprannueckasi XMuMHsD»

OrtueTa odopm/isieTcst B 1abOpaTOPHOU TeTpajHu.
Copeprkanue oryera:
TIOPsiIKOBBIM HOMep /1abopaTOpHOi paboThl, ee Ha3BaHUe,;
1je/1b paboThI;
3aflaHue;
KpaTKOe TeopeTHuecKoe BBeZieHHe K JJaHHOW pabore;
Ha3BaHUe OTbITOB;
ocopmsieHMe pe3yIbTaToB OIBITOB B COOTBETCTBHUH C IPebsIB/IsIeMbIMU TPeOOBaHUSIMHU.
3amuTa 1ab0opaTopHOil paboThl OCYILECTB/SIETCSI Ha 3aHSTHM, C/AeJyHOlleM I0c/e ee BbITO/JTHEeHHsI.
[Tpu 3amuTe CTYZEHT A0/DKeH TPe/ICTaBUTh OTYeT TI0 1abopaTopHOM paboTe, cOCTaB/IeHHBIH T10 TIpes-



JIO)KEHHOM BBIIIe CXeMe, TIOSICHUTh BCe MPUBE/IeHHbIE PaCueThbl U BbIBOJbI, BHITIOJIHUTH CBOW BapHUaHT
3a/laHus 110 TeMe JlabopaTopHOM paboThI (PEeIUTh 3aZjauy 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)»

BajieHTHOCTB yr/iepoja B IporaHe paBHa:
+4

W N o

sIB/ieHHe CyIIeCTBOBAHMA HECKO/JBKHX BelleCTB OJAHHAKOBOI'O COCTaBa, C OJAHOM MU TOM
)Ke MOJIeKY/ISIPHOM Maccoil, HO C Ppa3HbIM CTPOeHHEM MOJIeKYJ — 3TO:

amMm(OTepHOCTb

TOMOJIOTUSI

+u30Mepus

aJIJIOTPOIIHS

BemecTBa OyTaH u u300yTaH SIBJISIOTCA :
+HU30MepaMH
aHTUTIOZAMHU
a/IJIOTPOITHBIMU BU/I0U3MEHEHUSIMU
roMosioramMu

Kakue U3 npuBeJeHHbIX HIDKe BelleCTB siB/sieTcsa u3oMmepoMm coeguHennsi CHz—( CH»)s —CH3?
+CH3 —CH(CH3)- C(CH3)2 —CH3
CH3 —C(CH3)2 —CH3
CH3 —CH(CH3)- CH(CH3)- CH3
CH3 —C(CH3)s —CH3

Yrto0bl Ha3BaTh Pa3BeTBJIEHHBIH YIJIEBOJIOPOA, CHAaYasia HY)KHO:
+BbIOpaTh CaMyt0 JJIMHHYIO 1[eMI0YKYy aTOMOB yT/epoja
yKa3aTh Ha3BaHUS PaJIMKa/iOB
yKa3aTb MPUHA/JIeXKHOCTb K KJIaCCy BeleCcTB
yKa3aTb PacIio/Io’KeHWe PaJUKaioB

Bemecrea CH3 —CH3 un CH3 —CH; —CH3 siBasiroTco :
“30Mepamu
+romMoJioraMu
a/UIOTPOIHBIMUA BUJOM3MEHEHHUSMU
pasuKasaMu

ATOMBI yrjIepoja B a/IKaHaX HaXO[ATCA B COCTOSIHUM:
S p- rubpuAU3aLU
pp- rubpuIU3aIum
+sp3- rubpuaMsanmun
B HErMOPHHOM COCTOSTHUN

IIpumep peakuyy 3amMellieHUA :



+C2He +Cly - ...
CoHs4+[O]+ HO —...
CHy +HCl —...
C2Hs + HO - ...

Buj wu3omepum, XapakTepHbIH A/ OyTeHa -2 U HeCBOWCTBEeHHbIH OyTeHy -1:
130MepuUs YTIepoJHOro CKesieTa
orTUYecKast
+reoMeTprUyecKas
TI0JIO>KEHHUSI [TBOMHOM CBSI3U

IlenTen-1 u rekceH-1 ABIAKOTCA
OZJHUM U TeM ’Xe Bel|eCTBOM
CTPYKTYPHBIMUA U30MepaMu
reoMeTpyuYeCKMMHU U30MepaMu

+ roOMOJIOTaMU

B MouteKyiie 2,2-auMeTuA0yTaHa TUII THOPUM3AIMH aTOMHBIX OpGUTa/iell aTOMOB yriepoja
+TOJIBKO Sp>
TO/ILKO Sp°
sp® u sp?
sp, sp? u sp

®OyukuuoHanbHyl0 rpynny -HC=0 copepxaT M0J1eKyJIbl
CJIO’KHBIX 3(pUpOB
CIIUPTOB
+anbJeruioB
KapOOHOBBIX KUC/IOT

Hau6o0/1ee pacnpocTpaHeHHBIH BHJ] XUMUUYECKOH CBSI3M MeX/ly aTOMaMH yrjiepojia B OpraHuye-
CKHX BellecTBax

WOHHasA

KOBQJIEHTHAs HeIoJIsIpHast

+KOBaJ/IeHTHas I10J/1IpHasd

MeTayinuecKas

Teopus XMMHYECKOr0 CTPOEHHUs1 OPraHUYeCKHUX COeANHEHUH NMpe//Io)KeHa:
M.B. JIOMOHOCOBEIM;
O.N. MenpeneeBbiM;
+ A.M. BytepoBeim;
N.A. bepuenurycom.

BanenTHOCTB aToMa yriyepoja B 3tuieHe CH,=CH: paBHa
ABYM
Tpem
+yeTbIpeM
MATU

I'omosiornuecKkum psijioM Ha3bIBaeTCA:
COBOKYITHOCTb BeIl[|eCTB, COZlepXKallliX OZMHAKOBOEe YKCJI0 aTOMOB YTI/1epo/a;
psi/l BellleCTB, UMEIOI[MX OJJMHAKOBBIA COCTaB, HO pa3/IMYHOe XMMUUeCKOe CTPOeHUE;



+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 HeOpraHM4YeCKUX BeLleCcTB I10/Iy4alTCA OpraHnyeckKue:
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>xeHnst KpaTHOU CBS3U
MexxkiaccoBas
+1JMC- ¥ TPaHC- U30Mepusl

B MoJ/1eKy/1ax KaKHX BeIleCTB 00513aTe/IbHO MPUCYTCTBYET LUKJI?
+apeHbl
aJIKEeHBI
AJIKWHBI
KapOOHOBBIe KMC/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 (bopMyna 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 HaxOAATCA B rnﬁpn}:[HOM COCTOSIHUH:
Sp
Szpz
+sp2
sp®

CBsi3u MeXly aTOMaMH 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 xuMHuecKui MeTo/] HCIO0J/Ib3YHT /ISl IEPBUYHON nepepadoTku HedTH
CKUTaHUe
pasJioykeHue
+{dpakiroHHas eperoHKa
KpPEeKUHT

M cTouHNKOM, KaKHX yI/1€BOJ0PO/0B SIB/IsIeTCA KaMeHHOYro/IbHas cMoJ1a?
rpefe/ibHbIX
+apomMaTuyeckux
Herpe/elbHbIX
LyKaonapahrvHOB

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

OCYILLAIOT 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 popmyJioii:
4-MeTU/ITIeHTaH,
2-MeTHU/ITIPOIIaH,
3-MeTuU/IIeHTaH,
+2-MeTU/ITIeHTaH

Ilponecc, ypaBHeHHe KOTOPOT0 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 3/1eKTPO(PHU/ILHOT0 3aMelleHUs 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/IMYUBaeTCsa Ha OUH

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-MeTUI0yTeH- 2

3,4-1uMeTunIeHTeH-2

2,3-nuMeTureHTeH- 1

Ilpu TpuMepH3aLMK aLjeTH/IeHa 00pa3yeTcs
L[UK/IOT€KCaH;
[eKCHH;
T'eKCeH;
+0eH301

JiBe ABOIHBIE CBSI3M COAEPKATCA B MOJIEKYJIe
KayJyka
+0yTaueHa
LIMKJIOTNPOIIaHa
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 CcToCOOHOCTH 0becIBeurBaTh OPOMHYIO BOJY
ropethb OeCI[BETHBIM IJTaMEHEM
00pa3oBbIBaTh B3PLIBOOIACHBIE CMECH C BO3JYXOM
pasJaratbCsi Py HarpeBaHUU

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

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

ApomMaTnuecKue yrjieBoAopo/ibl rOpPAT KONTAIUM I/IaMeHeM M0TOMY, UTO...
B HUX MaJjla MacCoBasi 10Jis1 BOZIOPO/ia;
+OHU cofiepKaT O0JIbIIIoe KOJTMUECTBO YTIEPOAA;
OHU TOKCHUYHBI;
B HUX HET aTOMOB KHC/I0PO/a.

Kakoii Henpe/je/IbHBIN YTI/IEBOJOPO/ MOXKHO MOJIyYUTH U3 1,2-Au0pom0OyTaHa
CHBr-CHBr-CH,-CH3 B peakujuu €O CHMPTOBBIM PaCTBOPOM rHAPOKCHAA Kausi?
+CH>=CH-CH,—-CHj3;
CH =C-CHzg;
CH>= CH-CH=CHpy;
CH=C-CH>-CHzs;

Bbi0epuTe oguH MpaBWIbHBIN 0TBeT. ITyTeM KaTa/IMTHUECKOW TH/JpaTallii a/IKeHOB TOJIy-
4aT:

aJIbJIeTU/IbI U KETOHBI

heHOMBI

MHOT'0aTOMHBIE CTIUPTBI

+TIpefie/TbHbIE OZJHOATOMHBIE CITUPTHI

Boi0epuTe oauH NMpaBWIbHBbIN oTBeT. HanOo/iee yCTOMUHMBBHIMH SB/ISIOTCA UK/IHYECKHE
OpraHuYecKHe COeJJUHEeHHsI:

TPexXu/IeHHbIe

YeThIpexu/IeHHbIe

+ MATH- U [IeCTHU/IEHHbIE

¢ 6OJIBIIIMM YMC/IOM aTOMOB yrJiepoia B 1uksie (7 u 6osiee)

Bri0epuTte ofuH npaBWIbHBIN oTBeT. [Ipu Ha/muunun GPyHKIHMOHATBHONM IPynmbl, KPAaTHBIX
CBfi3eH M 3aMecTHTe/ell Haual0 HyMepaLyHy ey onpe/e/sieTcs M0/I0)KeHHeM:

+ (OyHKLIMOHA/ILHOM TPYTITIBI

TPOWHOM CBSI3U



JIBOMHOM CBS3U
3aMeCTUTeen

Y craHoBHUTE COOTBETCTBHE MeXay d)OpMYJIOﬁ yryiieBoJopojia 1 €ero Ha3BaHHUeM.

1. CoHa 1. aljuTenien

2. C3Hg 2. IpOIieH

3. C3Hs 3. oaTUIeH

4. CoHo 4. nponaH
5. OyTtaH

IIpaBuibHBIN oTBeT: 1-3, 2-4, 3-2, 4-1

Bbi0epuTe 0juH MpaBWIbHBIA 0TBeT. K Kakoi M3 mepeuyrc/IeHHbIX peaKkiuii MPUMEeHHMO
npaBsu/i0 MapkoBHMKOBA:

BOCCTaHOBJIEHHe TIPorieHa

OKHCJIeHHe TU/IeHa

+ rujparauys rporuaeHa

rajoreHMpoBaHue OyTeHa

Boi0epuTe ofuH mpaBWIbHBIN 0TBeT. Cxeme mpeBpamenuiit A—>b—B Moxer cooTBer-
CTBOBATh PAJ BeleCTB:

KapbOOoHOBasi KUC/I0Ta, CIIUPT, abAerus

+ aJIKUH, aJIKeH, ajIkaH

aJIKeH, apeH, ajKaJveH

CITUPT, eHOJI, KeTOH

Bbi0epuTe oAMH NPaBWILHBINA OTBeT. Y KaO)XXKNTe HEBEPHOE YTBepP)KJAeHHEe B OTHOIIEHUH OIl-
TUYeCKOU U30MepHUM:

SIBJ/ISIETCS] PA3HOBU/ITHOCTBIO MPOCTPAHCTBEHHOW M30MeprHr

TIPOSIB/ISIETCS] B COEIMHEHUSTX, COZIeprKallliX aCUMMeTPUUeCKUi aTOM yrJiepoja

+ 00yc/I0B/IeHA pa3/IMUHOMN TI0C/Ie/J0BaTeTbHOCTBI0 COeJMHEHHST aTOMOB yT/IePO/ia B 1eTH
00yc/I0B/IeHa pa3/IMUHbIM MTPOCTPAHCTBEHHBIM PACIIO/IOKEHUEM 3aMeCcTUTesiell y acCiMMeTprye-
CKOro aToMa yrjepoja

Bbi0epuTe 0/JUH NMPaBUWIbHBIA OTBeT. [I/1s1 Mpeje/IbHBIX YI/IeBOJOPO/I0B XapaKTepHBI pe-
aKIun:

MIpUCOoeJUHEHUS

+3ameleHus

BOCCTaHOBJ/IEHUSA

ruapaTanuu

Bri0epuTe ouH npaBWIbHbIA 0TBeT. [IyTeM ruipaTanii aJIKeHOB MO/Ty4Yal0T:
a/TbJIETU/IBI U KETOHBI

(heHOMBI

MHOTOAaTOMHbBIE CITUPTHI

+ Tpeie/IbHbIe OJJHOATOMHbBIE CTIUPTHI

Bbi0epuTe ofuH NpaBWIbHBIN 0TBeT. B peakijuio noiMMepu3aluy He BCTYNAIOT:
W30MpeH

3TUJIeH

+ 3TaH

TIponusieH




Pa3pen 7 «Kucnopojcoepxainue coefuHenus (CriupTol, peHObI, MPOCThie 3(Uphl. AbAeruibl U
KeToHbI. KapboHoBBIe KUCIOTEI. CrioykHbIe 3¢uphbl, Kupbl. Mblia.)»

Bomnpocsl /151 codecegoBanus o pasaeny 7 «Kuciopo/coepkaiiyue coeJuHEHHs
1. HanucaTh CTPYKTYpHbIe (hOPMYJIbl U30MepPHBIX CUPTOB C obmieli hopmysoi CsHi2O. HazoBHTe UX
Y YKa)KUTe TlepBUYHbIe, BTOPUYHbIE U TPETUYHbIE CITUDPTHI.
2. Hanvimire opMyiy crivpta v OKUC/INTe ero: 2-MeTua0yTaHos-2; 3-MeTui0yTaHos-1; 6yraHosn-2.
3. Hammcarp peakiuu ervjparalii CvpTa (MeXMOJIEKY/ISIHYI0 U BHYTPUMOJIEKY/ISIPHYIO): TIporia-
HOM-2;
4. TloyunuTb CIUPT W3 ajlkeHa W BBECTU €ro B peakiuio C MITUXJOpUCTbIM dopdopom (crupT 3-
MeTUI0YTaHOI-2;
5. TTony4uTh CIIUPT U3 TAJIOT€HONPOM3BOAHOTO 2-XJI0pP 2-MeTH/IMPOIiaH U B3auMOZEHCTBHEM CO L1[eJI0-
YblO.
6. HarcaTb cxeMy B3anMo/ielicTBUsI n-OpomMdeHoa ¢ YKCYCHBIM aHTUAPU0M
7. Hamucatb cxeMy CHUHTE3a pe30pIivHa U3 6eH30/IAUCY/TbHOKUCIIOT.
8. HamucaTh cxemMy OKUC/IeHHsI TUAPOXHUHOHA.
9. HanucaTh peakijyio MMporasuiosa ¢ 3 MoJieKyjiaMu YKCyCHOTO aHTUJpU/a.
10.  Hamummre peakijyro TipeBpalieHus: Xja0pbeH3om — ¢peHosm — TpuopomdbeHos
11.  Cnepytoriyie KACIOTHI MOTYUYUTh U3 COOTBETCTBYIOIIMX Ta/ioreHONPOU3BO/HbIX Tpefie/bHbIX
YT7IeBOAOPOAOB uepe3 CTafivto 06pa3oBaHusi HUTPUIA (TPUMETUTYKCYCHast KUCI0Ta, METU/ITIPOITH-
JIYKCyCHasi KUC/IOTa).

12. Kakue KUC/10Tbl MOXKHO MO/TYYUTh IPYU OKUC/IEHUU 2-MeTU/IIpOoIiaHaslb.

13. Hanummmure peakiuu rugposmsa 1,1,1-rpubpom0OyTaHa, Ha30BUTe TIOTyUYeHHbIe COeAUHEHUs 1
BBe/IUTe B PeaKI|io C U30TPOMNUIOBLIM CITUPTOM (3TepUPHKALIUN).

14.  Hamumwre ypaBHeHVe peakLIMU ITPONMOHOBOM KUC/IOTHI C XJIOPOM, TUAPOKCUIOM HaTpus,
Ha30BUTeE M0JIyUYeHHbIe COeJUHEeHUS.

15.  Hamucatb ¢hopMyibl C/ieyIOIIMX KUC/IOT: TIPONeHOBasi KUCJI0Ta, 2-MeTH/IIPOIiaHoBast, N-

(hennneHMKapbOHOBasT KUCJIOTA.

Tunossle ynpaxHeHus 1o pasjeny 7 «Kuciopojcoaepxaigue coeguHeHHI»

1. Hanmmmre cxemy KMCJIOTHOTO FMZPOJIM3a MPOIMKIOBOI0 3(rupa MypaBbUHOM KUC/IOTEI (Mponuagop-
muata). HazoBuTe NposyKThl peakLjyu.

2. HamuimTe CTpYKTYPHYIO (DOPMYITY XKUKOIO XUpa. YKaxure. OT uero 3aBUCUT KOHCUCTEHLUS
JKUPOB.

3. Uro HasbIBaeTcs peakijyer rujporeHn3anuu? Hanuimre cxemy ruZjporeHu3ali TpyoJieaTa rnlLie-

puHa. HazoBuTe NpoAyKT peakiuu.

Hanuimmre cxeMy 1je/l04HOr0 rMAPOJIM3a 0O/leonaJbMUATOCTeapruHa. Ha3oBHTe nosryueHHble TIPOAYKTHI.

5. HamummuTe cxemy r/[posiv3a TPUINAJIbMHUTHHA C TIOC/Ie[YIOIIMM /leliCTBUEeM HaTpus ThApokapboHara.
Kakyro KOHCUCTeHL 10 uMeeT M0/1y4daroleecst MblIo?

6. HanuiuTe cTpyKTYpHYIO OPMY/y TBEpPAOro MbUla. YKa)KUTe, OT Uero 3aBUCUT KOHCUCTeHLUS

JKHDOB.

HarmmmTe cxemy rnosyueHus maabMUAToACTeaprHa. Kakoii mo KoHcucTeHIyu OyzeT >kup?

8. Kak MO)XHO MO/IyuynTh HATPUEBYIO COJTb CTEAPUHOBOM KUC/IOTHI (MbLI0) U3 >xrpa? Hanumure cxemy
TTOJTyY€eHUSI.

9. Hanmmwure cxemy KMCJIOTHOTO F'MIPO/IA3a STUIOBOI0 3(hipa MOHOX/IOPYKCYCHOM KUC/IOTBI.

10. Hanummre cxemy nomy4eHus: IPOMUIOBOro 3(ypa YKCYCHOM KUC/IOTHI U3 aHTUpU/ia KUCIOTHI.

11. BeiBegute hopmysbl n3omepHbix criuptoB CsHyOH (8 n3omepoB). YkakuTe nepBUUHbIe, BTOPUYHBIE,
TPeTUUHbIN cupThl. Ha30BuTe UX: a) MO 3aMeCTHTe/TbHON HOMEHK/IaType; 0) 1Mo palyoHaNibHON HO-
MeHK/IaType.

s

~



12. HarummTe yripoiieHHble CTPYKTYPHBIE ()OPMYJIbI CITUPTOB: a) METU/I-3TH/I-U30TIPOITH/I-KapOrHoa; 6)
I1-BTOP-OyTUI-KapOUHO/A; B) METH/I-JUU30IPOIII-KapOrHo/a; T') MpONUI-u300yTuI-KapouHona; 1)
M30MPONUI-U300yTHI-KapOWHOa; €) BTOp-O0yTuUia-TpeT-u300yTHi-kapbruHosa. Ha3oBuTe 10 3amecTH-
Te/lbHOW HOMeHK/IaType.

13.Hanuimre yrpolijeHHble CTPYKTYPHbIe (JOPMYJIbl M Ha30BUTeE I10 Pal{MOHAabHON HOMEHK/aType: a) 2-
MeTH/I-3-TeKCcaHoJ; 0) 3-MeTWI-2-TIeHTaHoJ; B) 3-3TWA-3-reKcaHos; r) 2,2,3,4-TeTpaMeTun-3-
neHTaHon; x) 2,2,3,4,4-neHTaMeTUI-3-reKCaHoJI.

14. HanumwuTe ypaBHeHMsI peakLMi MOJyuyeHHs W TUPOJM3a: a) HaTPUeBOTO ajaKOroJsita 2-MeTu/-1-
nporaHosa; 0) GyTuiata HaTpusi; B) U30MPOITMIATA Kalus; T) MeThiaTa Marausi. HasoBute obpasyro-
11ecs CoeJMHeHUsI.

15. HanmmmTe cxemy peakijyi, POTEKarOLMX TIPU JeCTBUH KOHLIEHTPUPOBAHHOM COJITHOM KUCJIOTHI (B
TIPUCYTCTBUM XJIOpU/A L[MHKA): a) Ha W3OMNPONWIOBBLIM cnupT; 6) Ha OyTWIOBBIA CMPT; B) Ha 2-
MeHTaHOJT; T) Ha AUMeTU/I-TIponuikapouHosi. HazoBute rosrydeHHbIe COeIUHEHUS.

16. Hamuimmre ypaBHEHUS! peakiyii: a) POIMWIOBOTO CITUPTA C MeHTax/yiopuzoM docdopa; 6) STUIOBOTO
CIMpTa C TpUXJopuaoM ¢ocdopa; B) 3-MeTws-1-0yraHosa ¢ Tpubpoamugom docdopa; T) JUMeTHI-
sTIIKapOuHoa ¢ PCls; i) mponumm3onponuikapouHomna ¢ PBra.

17. Hanwmiute (opMysibl CeqylOIMUX JBYXaTOMHBIX CIIMPTOB: a) MeTaHAuos; 0) 1,2-3TaHauon (3Tu-
JIEHTJIUKOJIb); B) 1,1-3Tanguos; r) 1,3-nponanguoit; ) 1,1-mporadguont; e) 2,2-rporna’auno; X) 2,3-
miMeTun-2,3-0yranauon; 3) 1,5-meHranavosn. Kakve U3 HUX HEYyCTOWYMBBI U B CBOOOJHOM BHE He
cyiiecTBYOT? UTO C HUMU TIPOMCXOUT B MOMEHT 00pa3oBaHus? Hamuinure cxembl TIpeBpalljeH .

18. Kak MO>KHO TO/TyYUTh IJIMKOJIA U3 YT/IeBOJOPO/OB:

a) CH,=CH-CH,—CH3s  6) CH3—CH=CH—CH3B) CH3—CH-CH=CH;CH3
Hanummre cxembl peakuyid. Ha3oBuTe MIIMKOJIM U UCXOZHBIE YTI€BOJOPOABbI.

19. BeiBeuTe GopmyJibl BceX MPOCThIX 3(HMPOB U M3oMepHbIX UM ciupToB C4H100. HaszoBuTe coenvHe-
HUSL.

20. Hamwmimwmre ¢opMmynbl: a) AUMNpPONUIOBOro 3¢upa; 6) 3TunbyrunoBoro 3dupa; B) ITUM-TPET-
n300yTuioBoro 3¢dupa; r) au-erop-OytuioBoro 3¢upa. Kakve m3 HUX Ha3bIBAalOTCS CMEIIaHHBIMU
ripocteiMU 3¢drpamu? HazoBute Bce 3¢UphI MO 3aMeCTUTE/IbHOM HOMEHK/IaType.

21. Hanmmmute opMy/ibl: a) ITUIBUHUIOBOTO 3¢upa; 6) MeTUIBMHUIOBOTO 3pHpa; B) MPONUIa/UTAIOBO-
ro s¢upa.

22. BeoiBeaute (hopMysibl BCEX BO3MOXKHBIX: @) METHJ/IOBBIX 3(HUPOB TIMIEpHHA; 0) 3TUMIOBBIX 3(DUPOB
STUNeHrMKoms. Ha3zoBuTe coefiHeHus.

23. Kakue coejHeHUs MOIY4YarOTCs MPY B3aMMOZEUCTBUM: a) TIPOMNKM/IaTa HaTpysl C XJIOPUCTBIM MPONUIIOM;
0) sTmiaTa HaTpus ¢ 2-OpoOMMpoIIaHOM; B) HOAMCTOro M300yTH/IAa C MeTWU/IaTOM HaTpus. Hamummre
ypaBHEHUsI peaKLvil.

24. BeiBegute (hopMysibl BCeX M30MEPHBIX anbernZioB U KeToHOB: a) C4HgO; 6) CsH100O. Ha3zoBuTe Bce
COeJJMHEeHMS 110 3aMeCTUTe/IbHOM HOMEHK/1aType, KpOMe TOro, anbJery/pl Mo palloHalbHOM, a KeTo-
HBI 110 Pa/IMKa/bHO-(PYHKLIMOHAIbHON HOMEHK/IaTypaM. YKaXKUTe Mac/siHbIA U U30Mac/IsiHbIN, Basiepu-
aQHOBBIM U U30Ba/IepUAHOBBIN aberu/ibl.

25. Hanumwre ¢opMmysibl ¥ Ha30BUTE IO 3aMeCTUTE/NbHOM HOMEHK/aType: a) AUMeTHU/I-3TU/I-YKCYCHbIN
anbierus; 6) METUI-TIPONUI-YKCYCHBIM a/ibJeTH/]; B) METH/I-U30IPOIUI-YKCYCHBIN a/lbJeTuf; T) 2-
MeTU/I-Ba/iepUaHOBbIN alblerus.

26. Hanummre ¢dopMysibl ciefylOlUX aabJeruZoB U Ha30BUTe UX MO paljMOHaJbHOW HOMEHK/aType: a)
rekcaHam; 0) 2-MeTH/I-TeKcaHast; B) 2,3-AUMeTH/I-TIeHTaHart; 1) 3,3-au-MeTun-0yraHart.

27. Hanuiute (opMy/ibl CeAYOIIMX KeTOHOB M HA30BUTe MX MO paZiuKajbHO-(YHKIMOHATLHOWU HOMEH-
K/aType: a) 4-rentaHoH; 0) 2,4-1UMeTU-3-TIEHTAHOH; B) 2-MeTU/I-3-TeKCaHOH.

28. V3 Kakux ajbAeruioB Wik KeTOHOB TPU BOCCTAHOBJ/IEHUM MOTYT ObITh TTO/TyUYeHbI CTIUPTHI: a) METHIIU-
3onpornuikapouHos; 6) 1-6yraHomn; B) AuaTWIKapOuHO; T) n300yTrikapouHosi. Hanmiure ypaBHe-
HUs peaKLuii BoccTaHoB/ieHUs. Ha3oBuTe anbAerubl U KeTOHBI.

29. Kakue coeliHeHMs TIOJYYarOTCS TIPU JIEMCTBUM: a) STUIOBOTO CMUPTA HA TIPOMMOHOBLINA anbzerus; 0)
METUJIOBOTO CITMPTa Ha YKCYCHbIN anbaerus? Ha3zoBure obpa3syroiiyecs: coeluHeHUs.



30. Hanuimmre ypaBHeHHs BO3MOXKHBIX pPeaklii a/b/J0JIbHOWM M KDPOTOHOBOW KOH/IeHCal|H, MpOoTeKarolye
B CMeCH /IBYX aJibJieri/I0B: a) YKCYCHOTO U MPOIHMOHOBOr0; 0) YKCYCHOTO M Mac/IsiHOTO; B) YKCYCHOTO
Y TPUMETUIYKCYCHOT0; T') MacJ/IIHOTO M M30Mac/siHOro. Ha3oBuTe 1osiyyeHHbIe COeJUHEHNSI.

31. HanuimTe cxembl peakLiUii, TP KOTOPBIX MMyTeM OKHUC/IEHUSI COOTBETCTBYIOLUX CIHMPTOB IOJyYaroT-
CsI: a) M3OTIPOIMUIYKCYCHBIN anbierus; 0) MeTun-BTop-OyTWI-KeToH; B) 2-MeTunOyTaHan. Ha3oBute
VICXO/HbI€ CIIUPTHI.

32. Hamumure ypaBHEHHUSI peakI[Uil TMOyUYeHHUs albJerdioB U KETOHOB, KOTOPble 00pa3yroTCs, eciv
TI0/IBeprath JAerupHPOBAHUIO CIIUPTHI: a) U3OMPONUIOBEINA; 6) BTOp-OyTUIKapouHom; B) 3-MeTH-1-
OyraHom; ) 3-MeTun-2-0ytaHos. HazoBute obpa3yromyecs coeivHeHs

33. Hamwmmurte ¢dhopMysibl KHACIOT: a) 2-MeTH/I-TeKCaHOBOM; 0) 5-MeTW/I-TeKCaHOBOH; B) 2,3-IUMETHII-
MeHTaHOBOW; T') 3,3- AUMEeTU/I-TIeHTaHOBOM. Ha3oBUTe 3TH KUC/IOTHI 10 paljuoOHa/bHOW HOMEHK/IaType.

34. Hanumute popMysibl CieIyIOMKMX KapOOHOBBIX KMC/IOT U HA30BUTE UX T10 3aMeCTUTe/TbHOW HOMeHKJIa-
Type: a) [AWMETUI-ITUM-YKCycHasl; 0) a, [, y-TpUMeTW/I-BajiepHAHOBAasi; B) METH/I-U3OTPOIHI-
YKCYCHasi; T') B-MeTH/I-0-3TH/I-MaC/siHast; 1) MEeTUJI-O TPeT-U300yTU/I-yKCYyCHasl.

35. BeiBepute hopMysbl BceX U30MepHBIX KapOoHOBbIX KUCIOT CsHioO2. Ha3zoBuTe ux 1o 3amMecTUTe Tb-
HOM M paljoHa/IbHOM HOMeHK/MaTypaM. KakoBo obiriee TprBHasibHOe Ha3BaHUE 3TUX KUCTIOT?

36. HarummTe ypaBHeHUsI peakLvii TIOTyUeHHUsT: a) YKCYCHOKHUC/IOTO Kajust; 0) MPOITMOHOBOKKUC/IOTO
aMMOHUSI; B) OapreBoi oM 2,3-AUMeTU/ITIEHTaHOBOM KHUC/IOTBI; T') CTeapUHOBOKHC/IOTO HAaTPHS; 1)
Ma/lbMUTUHOBOKHUCJIOTO KasIbLIUS

37.Kakue momyuaroTcsi KapOOHOBBIE KHUCIOThI, €C/TH OKUCIUTh CITUPTHI: a)TpeT-u300yTusikapbuHos; 6) 1-
OyTaHo; B) M300yTU/IOBBIN; T') BTOp-OyTH/IKapOuHOI. Hamummre cxembl peakuyii. Ha3oBUTe KMCIOTHI
Y IIPOMEXXYTOYHOO0OPa3yrolecs: COeMHEHUSI.

38. Hamumure ypaBHeHHUsI peakLUWi MeXAy C/Ie[yILIMMH COeJAWHEHUsIMU: a) MPOMMUOHOBasi KUC/IO0Ta U
TIPOTIMJIOBBIN CITUPT; 6) Mac/isiHasi KUC/IOTa M U3OTPOITAIOBBINA CIIUPT; B) 3-MeTHUI0yTaHOBast KUC/IOTa U
METHJIOBBIM CITUPT; T') YKCyCHasi KMCI0Ta M METUIITHIKapOMHOJ; [1) W30Mac/isiHas KWACIoTa W 1-
OytaHnos. Ha3zoBute obpasyromuecsi coenvHeHus. Kak Ha3biBatroTcs 3TH peakiuu? KakoBa ocobeH-
HOCTb MX NPOTeKaHus1? Kakum ryreM MO)KHO yBeJTMUWTh BbIXOZ, ITPOAYKTOB TaKWUX peaKLivii?

39. HanmiivTe ypaBHeHUsl peakiuii 3TepudurKalyy, Mpyd KOTOPBIX MOJyYaroTCs: a) YKCYCHOMPOIUIOBBIN
3¢up; 6) YKCYCHOM30IPONU/IOBBIH 3(Up; B) MypaBbUHOOYTHIOBBIN 3(UP; T) MaCISTHOITH/IOBLINA 3pUp;
1) IPOMMOHOBOAMUJIOBBIN 3(Up; €) STUINPOIMOHAT; )K) MeTusaleTar; 3) aTuidopmuar. HazoBute uc-
XOJHble COeJMHeHHsl. YKaXuTe yc/ioBUs peakuui. Kak MHaue MO)KHO Ha3BaTh IOJiyuaemble COeu-
HeHus?

40. HanuiuyTe ypaBHeHUs peaklyi, POTeKarLMX MPU B3aUMO/eNCTBUU: a) YKCYCHOU KUC/IOThI ¢ PClg;
0) mporroHOBOM KHUCIOThI C PBre; B) MacisiHoW KucioTel ¢ PCls;r) 3-MeTH/I0yTaHOBOM KUCJIOTHI C
PBrs. Ha3oBute obpa3syroliyecsi Mpor3Bo/HbIe KUCAOT. UTO Ha3bIBaeTCsl KUC/IOTHBIM OCTaTKOM (alu-
om)?

TecToBBIE 3d/ildHUA /1A TEKYIEero KOHTpoJisi 3HaHI/H‘/’I o pasjeny 7 «KI/ICJIOPOACOAEP)KaIHI/Ie
CoeJUHeHHI»
YKaxXuTe BellleCTBO, BbINajiaioliiee 13 001ero psyja:
CH;- CH;- OH
+ HO- CH,- CH;- OH
CH3 OH
CH3;- CH,;- CH> - OH

O6mas ¢opMy/ia roMo/I0rHYECKOro Ps/ja NpeeIbLHbBIX 0H0aTOMHBIX CIIMPTOB:
+Cn HZn—l OH

Cn Hon+1 OH

Cn Honz OH

Cn Hon OH



Yucsio nzomepHbix ciupToB coctaBa C4H 100 (0e3 onTHUeCKHUX H30MePOB) PaBHO:
ABYM

Tpem

YyeTbIpeM

+TIATH

TpuBHanbHOe Ha3BaHMe 3TaHoJIA:
aJIKOr0J1b
+BHHHBIU CITUPT
MUTHEBOU CITUPT
STUIOBBIA CITUPT

JI/Is1 a/IKaHOJI0B He XapaKmepHbl peakuu:
IIpUCoOeUHEeHU
3aMeljeHus
+pa3/ioKeHus
OKHUCJIeHUS

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

rporaHos-1

I1ponaHoJI-2

+11poraHanb

2-6pomrmporaH

C noMo1pbI0 KaKoro peareHTa MO>KHO Pa3/IMUUTh 3TAHO/I M 3TH/IEHT/IMKOJIb?
OpoMHOI BO/I0M
MeTa/UTMYeCKUM HaTpUeM
+Cu(OH)>
NaOH

MeTaHoJ/1 IPH HOPMAaJIBHBIX YC/IOBHAX MPe/CTaBJ/IsIeT CO00I:
ra3s
+XKUJKOCTb
TBep/j0€e BelleCTBO

Ha3Banue cniupta c ¢popmysoii: CHz — CH - CH - CH3
|
CH; OH
2-MeTuJI IIPOIaHoI-3
+3 —meTun 6yraHon-2
2-MeTun 6yTaHos-2
2-meTus1 OyTaHOH

JaHa nenouka npespaiesuii: CUpT — ajabjeruf — KapO0oHoBasi KHC/I0Ta
VicxoaHbIN COIMPT SIBJISIETCS:

+TepBUYHBIM

BTOPUUHBIM

TPEeTUYHBIM

OTH/IEHT/IMKOJIb U TTULEPUH MPe/CTaB/ISAIT CO00¥:



130Mepbl
BTOPUYHBIN Y TPETUUHBIN CIIUPT
TOMOJIOTU

+ByXaTOMHbIN Y TPeXaTOMHBIM CIIUPT

Ha3oBuTe npocTeMiiMii TPeTUYHbINA CIIUPT:
+nponanTpuon — 1,2,3
rporaHon -1
2-MeTUJINIPOIIaHoJI-2
2,3,4-TpUMeTH/ITIeHTaHoJI- 1

Kakoii cnupT He criocofeH K BHYTPUMOJ/IEKY/IIPHOM Jeru/jjparanuu?
+MeTaHOJI
3TaHOJI
2-MeTUJINIPOIIaHoJI-2
Oytanosi-1

Kakoe 13 npuBe/ieHHBIX COeJJUHEHHH ABJ/IAETCA CUJIBHBIM SII0M /I/Ifl Ye/10BeKa U )KUBOTHBIX?
I'miuepun
+MeTHU/IOBBIM CIIUPT
beH3unoBelii criupt
OTUJIOBBIM CIIUPT

IIpu KMC/IOTHOM THApPO/IM3e dTH/IaeTaTa 00pa3ynTcs
3TaHOJI U MypaBbUHAasA KUC/I0Ta

+ 3TAaHOJI U YKCYCHast KUCJ/I0Ta

MeTaHOJ/I U MypaBbUHAas KUC/I0Ta

METaHOJI ¥ YKCYyCHas KMCJIOTa

IIpu HOpMa/IBHBIX YC/I0BUSIX (heHOJT IpeCcTaB/IsAeT CO00i:
ras
YKUIKOCTh
+TBepZioe BeleCTBO

ITpoayKT B3aumojeiicTBUA (peHO/Ia C HATPUEM Ha3bIBAeTCH:
+deHoAT HATPUS
OeH30aT HaTpUs
(heHunnat HaTpus
aJIKOTOJIAT HaTpUst

IIpoaykTamMu B3auMo/ieliCTBHs KAKHUX BelleCTB SIB/ISI0TCS KUPBI ?
'muiyprHa ¥ HU3MIMX KapOOHOBBIX KMCIOT
['nuiepriHa ¥ HeOpraHMYeCKuX KUCIOT
+I'1LlepyHa U BBICILIMX KUCIOT

Kakoe 13 BelliecTB BbINajaeT U3 001Iero CrucKa?
TpHOJeaT TJIULepUHa
+TPUHUTPAT IIULEPUHA
TPUCTeopar rJMLeprHa
TPpUIaIbMUTAT TJIMLepPHUHA

CoepHeHHe KAaKOHM CTPYKTYPbl MO)KHO OTHECTH K BocKam?



CH3COOC;6H33

+C15 H31COOC16H33
Ci5 H31COOC;H5
CH;=CH - COOC3 H7

IIponecc npeBpailjeHUs XXHUAKUX )KUPOB B TBepAble:
+TUpUpOBaHUe
TUZIPOJIU3
rujiparauus
rajloreHupoBaHue

Mbs1ia 3T0:
+COJTU BBICIIIUX KUPHBIX KUCJIOT
CJI0’KHBIe 93Ul KAPOOHOBBIX KUC/IOT
CMecCh )KMPOB Y apOMaTHYeCKUX 100aBOK
cMech T/IULepyUHa, KpacuTeJiei.

BemecTBa, 006pa3yoiuecs Npy rupo/id3e CI0KHbBIX 3(pupoB:
KapOOHOBBIe KMC/IOThI
BO/Ia U CITUPThI
+CIUPTHI ¥ KAPOOHOBBIE KUCIOThI
CTUPTHI U aJTbIE€TH/IbI

CnMpT 0CTaTOK, KOTOPOro BXO/UT B COCTAaB )KUPOB:
+rULepyUH

3TaHOJ

3TUJIEHTJIUKOJTb

MeTaHOJI

I'uaponM30M >XMPOB MOXXKHO MOJTYYHUTh KUC/TIOTHI:
YKCYCHYIO
OeH301HYIO

111aBeIeBy1o
+CTeapuHOBYIO

CHuHTeTHUYeCKHe MOIOIIIHe CPeACTBa:

3arpsi3HSIOT OKPY’KaloLyIo Ccpesy

COXPAHSIOT MOIOIIYIO CITOCOOHOCTH B JKECTKOH BO/Jie
HMMEIOT BBICOKYIO MOIOIIYIO CTTIOCOOHOCTh B IIIMPOKOM MHTEPBasie TeMrepaTyp +BCe OTBeThI
BEpPHBI.

BewmecrBo, crpykrypa koroporo CH3;—C=CH—CH—CH=0, Ha3bIiBaeTcs

CHs
2-MeTHUJI-5-0KCOIeHTeH-2
2-MeTU/INeHTeH-2-alb-5
5-MeTHU/TreKceH-4-ab
+4-MeTu/IreHTeH-3-a/b

I'omosiorom GyTaHans ABAsAETCSA



+TIpoTaHab
OyTaHOH
OyraHosi-1
OyTaH

IIpu HarpeBaHUH aneTa/IbJAern/ia Co CBeXXeoCaXAéHHBIM ruipokcuaom meau(Il) Hadrogaercs
+TI0sIB/IEHHE JKETOr0, a 3aTeM KPaCHOTO OcajiKa
TipeBpailieHre roayooro ocazka rugpokcua meau(Il) B uépHbIii
pacTBopeHHe ocazika u obpa3oBaHue rosyboro pactsopa
pacTBOpeHHe 0cajKa U 06pa3oBaHKe BaCUIbLKOBO-CHETr0 pacTBOpa

O0Opa3oBaHue «CepedPSHOro 3epKajia» B Peakijui ¢ aMMHAYHbIM PacTBOPOM OKCH/A cepedpa
AOKa3bIBaeT, UYTO B MOJIEKY/Ie BelieCTBA COAePIKUTCS

KapOOKCU/TbHAs TPyIIa

[IBOMHAas CBsi3b Mexxay aromamu C u O

+KapOOHU/bHAS TPYIITIAa Ha KOHLIE MOJIEKY/TbI

aToM yryiepoia B Sp?-ruOpUHOM COCTOSHUM

Ilpu oKnc/IeHNH NpomnaHasis oopa3yercs
TIpoIaH
rponaHoJi-1
+IIporiaHoBas KMC/I0Ta
I1ponaHoJI-2

C nomompb10 aMMHAYHOT0 PAacTBOPa OKCH/A cepedpa MOXKHO Pa3/IMUUTh PacTBOPBI
MeTaHoJ/1a U 3TaHoJj1a
+3TaHo/a U 3TaHass
aleTasnbJeruja v opmanberua
TJIMLIepYHA U STUJIEHTJTUKOJIS

C ruapokcupom meau(Il) pearnpyror o6a BemecTBa
+TJIMLIEpUH U TIPOIlaHa/lb
aleTasbJeruz U 3TaHos
3TaHOJI U (heHO
(dheHo U popManbaerUs

ITlpu BoccTaHOB/IeHNH OyTaHa/IA MOTYYaeTCst
+0yTaHos-1
OyTaHoBast KMUC/I0Ta
OyTaHos1-2
JOYTHUNIOBBIN 3hUp

B njenu npeepamenuii CH3;—CH>—OH - X - CH3—COOH BemnjecTBoM X sIB/IsIETCS
CH=CH
CH>=CH:>
CH3—CHCl
+CH3—CH=0

dopMaJib/ieruj He HCI0/Ib3yeTCs /ISt
Je3rHbeKInu
TIOTyY€eHHUsI TJIaCTMacC
+yao0peHust OUBbI



MPOTPAaB/IMBAHUS CEMSTH

Karanutuyeckum jeru/jpupoBaHieM Kakoro CiipTa MO)KHO NOJIyYHUTh ajab/jeruj?
Byranosn — 2
+2—-MeTWIIponaHoI - 1
2—MeTUINPOoNaHo — 2
3- MeTunbyTaHo-2

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

CnupT, OKHC/IeHHEeM KOTOPOro MOKHO MOJIyUYUTh KeTOH C (popmyioi

CHs3- C-C—-CHs ” Ha3bIBaeTCs
|
CH30
2-metunbyraHo-1
2-MeTUn0yTaHoI-2
TIeHTaHOJI-2
+3-MeTun0yTaHo-2

Ha3Banue kuciotsi ¢ popmynoit CH3-CH-CH>- COOH:
+3-MeTtunbyraHoBast |
2-MeTH/I0yTaHOBast CH3
3-meTunbyTeHoBast
3,3-AUMeTU/IIIPOIIaHOBas

HasBanmue kucaorsl ¢ popmynorn HOOC — CHz — CH2 - COOH:
3TaHJWOBast
TIporaH/uoBast
+0yTaHguoBas
BEPHOT0 OTBeTa HeT

Uro Ha3bIBaeTcs 3TepuuKanues ?
peakLiysi THPOJIM3a CJI0KHOTO 3(upa
B3aUMO/IeiCTBYe CITUPTOB ZIPYT C JpyroM e obpa3oBaHreM MPOCTOro 3¢upa
+B3aMMO/IeICTBHE KHCJIOT CO CITMPTaMU ¢ 00pa3oBaHKeM CI0KHOTO 3¢dupa
MPaBWILHOIO OTBETa HET

Onpepenure BemiecTBo X B C/IeAyloleii cxeMe MpeBpalieHni:
MeTaHo/1 — X - YKCyCHas KMC/I0Ta

STUA(OopMHUAT

3TaHab

+MeTaHasb

Metunarerar

B xope peakijuu 3TepuuKauu KapOooHOBbIe KHC/I0ThI PearupyoT
C MeTa/l/IaMH
C OCHOBaHUSIMU



+CO cnupTaMu
C KUC/IOTaMU

YKaxure popmyiy 2,3-JUMeTH/IT€KCAHOBOM KUC/IOThI:
CHs- CH»- CH-CH - CH>- COOH

|
CHs CH3

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

| |
CH; CHs

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

|
CHs3

Kak 0T/IMYUTh YKCYCHYIO KHC/IOTY OT H30MEPHOI0 el C/I0)KHOro 3¢upa?
+TIOHIOXaTb;
n00aBUTH BOAY;
no6asuth pactBop NaOH;
C TIOMOIIIBI0 KMCIOTHOTO WH/MKATOPA.

Ha3zoBuTte Kuciory, ¢popmyna Koropoit CHsz- CHCl- CHCl- COOH
2-xnopOyTaHoBast
+2,3-auxnopbyraHoBast
1,1-puxsopnporiaHoBas
2, 3-IUXJI0PIIPOIaHOBast

Knaccudunupyiite cnupt

CH3 - CH - CH: — CH3

|
OH

+11pe/ie/IbHbIM, BTOPUUHBIA OJHOATOMHBIN
nipeie/ibHbIM, BTOPUYHBIM, JBYXaTOMHBbIN
Henpe/ie/bHbIM, MePBUYHbIM, 0JHOATOMHbBIMN
Henpe/ie/bHbIM, IepBUYHBIM, IBYXaTOMHbBIN

@DyHKIMOHA/IbHAsI TPYNIIAa CIUPTOB Ha3bIBAETCS:
+TUIPOKCUTbHAS

KapOOKCU/TbHast

KapOOHW/IbHAsT

asbieruaHast

Bemecteo CH3; - CH - CH;OH Ha3bIBaeTcA:
|
CH;
Oyranon — 1
1300yTaHo
+2 — MeTuariponason — 1



2,2 — IMMeTU/I3TaHOoJI

BemecTBy € Ha3BaHHeM 3 — MeTH/IOYTaHOJI — 2 COOTBETCTBYeT CTPYKTypHasi ¢opmyia:
OH
|

CH; -C-CH, - CHs3
|
OH
CH3; - CH - CH, - CHs
|
CH3
+ CH3 - CH - CH - CH3
|
OH CHs
CHs — (CHz)2. -CHOH

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

CHz CH3
IIpu B3aMMO/eliCTBMM C KaKUM coeiMHeHreM (peHo.1 AaéT 0cajioK Ges1oro 1Bera
+Br»
FeCls
NaOH
Na

Bobi0epuTe oAMH NPaBWIbHBIN 0TBET. ALM/ITVIMLEPO/IbI OTHOCATCA K TPyIIie:
riavrepodochoaunuioB

+HeNTpaIbHBIX JIUTH/OB

TJIMKOTUTIU/IOB

BOCKOB

BobiOepuTe oauH mpaBWIbHBIM oTBeT. Haspanue BemecTtBa ¢ ¢opmynaoii CH3-CH>-O-
(CH2)3-CH3

NIPONUIOYTUIOBBIN 3hUp

MPOTIOKCUOYTaHO

W30IPONU/IOBbIN 3(UP MaC/ISTHOW KUCTOThI

+3TUNOYTUNIOBBIN 3hUp

Bobi0epuTe ouH npaBWIbHbIA 0TBeT. CoenHeHHs OyTaHo/I-1 U 2-MeTH/INPONAHOI-2 AB-
JIAKOTCA:

rOMOJIOTaMH

+ CTPYKTYPHBIMH U30MepaMu

reoMeTpUYeCKrMHU U30MepaMu

O/IHUM U TeM JKe Bell[eCTBOM
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22.
23.
24.
25.

26.
27.
28.
29.

30.

Bbi0epuTe 0WH MPaBWIbHBIN O0TBeT. JTAa peaKijus sIB/ISIeTCS KayeCTBeHHbIMH /i/IA 00Ha-
PY)KeHUs a/IbJAeru/ioB:

+peaklus «CepeOpsIHOro 3epKaa»

B3aMIMO/IeMCTBHe C OpOMHOM BOZIOM

B3aMMO/IeHICTBHE C TUAPOKCHU/IOM HATPHSI

B3aMMO/IECTBHE CO I1]e/I0UbI0

Bbi0epuTe ojUH NMPaBU/IbHBIN OTBeT. Peakiusi «cepeOpPsHOro 3epkajia» XapakTepHa /I
O00HapY)KeHHUsI:

MaJibTO3bl

+anbJeruioB

TUJPOKCH/Ia HATPUSI

(heHosna

Bomnipocsl /151 cobeceioBaHus MO pasjaeny 8 «Yr/ieBobI»

[TocTponTh BOCCTaHABNIMBAOLMK AUcaxapyj U3 [BYX o, D- rirokonvpaHos.
Hanwmimre dopmysnsl no @uiepy u Xeyopcy: a, L- rasakTodypaHo3sl.
[TocTpouTh HEBOCCTaHABIMBAKILIMI AWcaxapyuj U3 ABYX o, D- IJIFOKONMpaHo3.
Hanwmimte dopmysnsl o @uiiepy u Xeyopcy: o, D- raiakronvpaHo3bl.
[TocTpouTh BOCCTaHABIMBAIOIIWH Jucaxapyuj U3 [BYX 3, D- rmokonupaHos.
Hanwmimre dopmynsl no @uiepy u Xeyopcy: a, L- MaHHOGYpaHO3BI.
[TocTponTh HEBOCCTAHABIMBAIOLIMI AKcaxapyu U3 ABYX [3, D- riarokonupaHos.
Hanummure dhopmyiisl o ®uitiepy u Xeyopcy: o, D- ppyKTOnmMpaHO3bI.
[TocTpouTh BOCCTaHAB/IMBAIOLIMK AUcaxapy/ U3 [BYyX o, D- MaHHOMMpPaHO3.
Hanummure dhopmyiisl o ®uitiepy u Xeyopcy: o, D- ppykTodypaHO3bI.
[TocTponuTh HEBOCCTAHAB/IMBAOLMY AXCaxXapy/ U3 [BYX «, D- MaHHONMPaHO3.
Hanummre ¢popmysnel no @uiuepy u Xeyopcy: o, D- MaHHONIMpaHO3b1
[TocTpouTh BOCCTaHABIMBAIOLMK Arcaxapuj U3 [ByX [3, D- MaHHOMMpPaHO3.
Hanummure dhopmyiisl o ®uitiepy u Xeyopcy: 3, D- ppykTornupaHo3bl
[TocTpouTh HEBOCCTaHABIMBAKIINK AWcaxapyu/ U3 AByX [, D- MaHHONMpaHO3.
Hanmimre dopmyssl no @uiepy u Xeyopcy: 3, D- kcunonupaHo3bl
[TocTpouTs BOCCTaHAB/IMBAKOLMY AUCAaXapy/ U3 [BYX «, D- rajakronvupaHos.
Hanwmimre dopmysnbl no @uiiepy u Xeyopcy: 3, L- annonupaHo3sl
[TocTpouTh HeBOCCTaHAB/IUBAKIINM AUcaxapyuj U3 AByX [, D- ranakronupaHos.
Hanwmite dopmynsl o @uiiepy u Xeyopcy: 3, L- kcunonupaHo3bl
[TocTpouTh BOCCTaHABIMBAOLLIWHI AUcaxapu/ U3 o, D- rarokonupaHossl U 3, D- riatokodypa-

HO3.
Hammimure dhopmynel mo @uiniepy u Xeyopcy: 3, L- copbornmpaHo3bl
[TocTpouTh HEBOCCTAHAB/IMBAIOLMH AWcaxapy/ U3 [ByX o , D- MaHHOQYypaHO3.
Hanwmimre dopmynsl no @uinepy u Xeyopcy: 3, L- nukcodypaHo3bl.
[TocTpouTh BOCCTaHABNMBAIOLLMY AUCaxapy/ U3 o, D- ajuyionupaHosbl U

B, D- rmrokodypaHos.
Hanummmre dhopmyiiel o ®uiiiepy u Xeyopcy: 3, L- copboriipaHo3bl
[TocTpouTh HEBOCCTaHABIMBAKILIMI Acaxapyu/ U3 ABYyX o , D- ranakrodypaHos.
Hanuivre dopmyssl o @umiepy u Xeyopcy: a, L- MaHHOGYpaHO3BbI.
[TocTponTh BOCCTaHAB/IMBAKOIMY AXCAaXapy/ U3 o, D- rIIOKONMpaHo3sl U

B, D- rmokodypaHo3.
Harmmmre ¢hopmysniel mo @umepy 1 Xeyopcy: o, L- apabrHomupaHo3bI
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17.
18.

19.
20.

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

32.

Tunossle ynpaxHeHUs 10 pa3jeny 8 «Yriesoani»

C noMol1[bI0 KaKOW peakLiiy MOXKHO OT/IMYUTh (PPYKTO3Y OT I/IFOKO3bI? Ha3zoBUTe peareHThl U YKaXKu-
Te BUAUMBIN pe3y/bTaT peakiuu.
Hanummre cxemy nonyuyeHus INMKO3U/a ¥ HA30BUTe NMPOAYKT peakiiy. Kak Ha3biBaeTcsl HecaxapHast
4acThb IIMKO3UAA?
[TpuBenuTe CXeMbl peakLyii oydeHus: cCopouTa .
Haruivrte cTpykTypHyto dhopmyny o- D-mMaHHOGDYpaHO3bI.
[TpuBennTe CXeMbl peakLiMi OKUC/IeHNs D-T/I0K03bl aMMHaUYHbIM

pacTBOpoM okcHjia cepebpa. KakoBo rpakTrueckoe 3HaueHHe STUX PeakLyii?
Hanmwmimre cTpykTypHyto popmyiny o- D-kcrunodypaHossl. OTMeTbTe B Held acUMMeTpruUecKue yrie-
PO/ZIHbIE aTOMBI.
[TpuBeguTe CXeMy peakLyy OKuc/IeHust D-ritoko3b1 OpoMHOIM Bojoi. HazoBuTe rostydeHHOe Coeau-
HeHUe.
Kak MO>kHO TpeJiCTaBUTh Mepexo/ OTKPbITOW (hOpMbl MOHOCaxapH/ia B LIMK/INYECKYHO.
[TpuBenuTe cxeMy peakLUU MOJyUyeHus TJIFOKOHOBOU KMC/IOThI. YKa)KUTe yC/IOBUSI.

Hanuimre cTpyKTYpHYIO QOPMYyJ1y I/IFOKOTIMPAHO3U/I0T/IFOKO3bI C O-1,6-T/TMKO3UAHOM CBS3bIO.
ByzeT v jaHHBIN AUcaxapyj, OKUCISITbCS aMMUAYHBIM PacTBOPOM cepebpa?

[TpuBesnTe CXeMbl peakLUi MOJyuyeHUs1 KCUUTA.

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

[TpuBeauTe CXeMy peaKLUy To/yueHus TJIt0K030-6-hocdara.
Ha ocHOBaHMM KaKuX peakLiid MOKHO [J0Ka3aTh HaJWuKe MSITU TUAPOKCUIBHBIX TPYIIN B MOJIEKY/1e
r1I0K03bI? KeM 3To BriepBbie ObUIO JOKA3aHO?
[TpuBeauTe CXeMy peakLUy aluIMpoBaHus 3-D-TF0KONMMpPaHo3bl YKCYCHBIM aHTHAPUAOM. B Kakux
YC/IOBUSIX OHHU CITOCOOHBI T'M/[POJTU30BATHCS?
Hanuiure cTpykTypHyto ¢popmyny o- D-kcunodypaHossl. OTMeTbTe B Heli acCUMMeTpUUecKue yrie-
pPOJHbIE aTOMBI.
[IpuBeuTe CTPYKTYPY I/IFOKOHATA Ka/lbLUS. YKaKUTE ero IpUMeHeHre B MeJULMHe.
Hanummre cTpyKTypHbIe (popMyIibl Tpex TayToMepHbIX (opM D-mMaHHO3bI (OTKPBITYIO U [iBe TTH-
PaHO3HBIX) U HA30BUTE UX.
[TpuBeauTe cxeMy peakuy 06pa3oBaHUs MPOCTOro 3¢upa U3 o-D-MaHHONMMPaHO3bI.
Hanuiure cTpykTypHyto dopmyny - D-rirokonupaHo3sl. OTMeTbTe B Heli acCUMeTpruyecKue yrie-
POJiHbIE aTOMBI.

[IpuBeuTe Cxembl peakLIMi B3aUMO/|eMCTBUS o-D-r/IFOKONMpaHo3bl C MeTaHOJI0M (B MPUCYT-
ctBun HCl). Ha3oBuTe nosyueHHble PO YKTHIL.
Hanuimre cTpyKTypHbIe (pOPMYJibl ABYX TayTOMePHBIX (hOPM Tra/lakTypPOHOBOM KHUCIOThI (OTKPLITOM 1
LUK/IMUeCKOM).

[TpuBeauTe cxeMy peakLUy r'MIpo/u3a 3Tui--D-rajokTonvpaHo3na, yKakure yCI0BUS,
Ha30BUTE MPOAYKThI peakLvu.
[TpuBeauTe CTpOEHUe caxapo3bl, OXapakTepusyiTte eé MoHocaxapuHbIi coctaB (NB! [ucaxapup
obpasyetcs 3a cueT 1,2 TIMKO3UAHOM CBsi3u). OOBsSCHUTE BOCCTaHAB/IMBAIOIIIe CBOMCTBA.

Hanuiumre cxemy nonyuyeHust 03a30Ha ()pyKTO3bI.

Hanummre cTpykTypHyto ¢popmyiny o- D-ppykTodypaHo3bl.

Hanuiumre cxemy nonyuyeHus 3- D-nponuikcusionydpaHo3u/ia (B MpUCyTCTBUM CyXOTr0 XJI0pU-
CTOTO BOZIOPO/1A).
Kakue Buzib1 6poskeHnst Bam n3BecTHbI?
Hanuimmre cxemy KMCIOTHOTO THMZPOJIM3a MeHTaal|eTU/IT/IFOKOIMPaHO3bl.
Yro 0603HauaroT cuMBOJbI D- 1 L-, a TakKe 3HaKM «+» U «-» Tiepe/l Ha3BaHWeM MOHOCaxapu/a?
Hanmimte cxemy nonyuyenus 3- D-u3ornponuiranakTonupaHo3u/a (B IPUCYTCTBUM CyXOro XJIOpH-
CTOT0 BOZOPOJA).
Kakoii ruipokcun Ha3bIBaeTCsi TosyaljeTalbHbIM? Kakoe ellje Ha3BaHUe OH UMeeT?



33. Harnuimre cxemy ru/ipoJii3a B MPUCYTCTBUU pa30aB/IeHHOW COISTHOM KMC/IOThI TeTpaMeTH - o- D-
MeTU/IT/IFOKO3ua. Ha3oBuTe noyueHHOe coeiIMHeHue.

34. CKONbKO CTepeor30MepbIX abJ0MeHT03 MOXKeT Cyll[eCTBOBaTh, €C/U yuecTb hopmyny N=2"?

35. Harnuivte cxemy peakuyu D-T/THFOKO3bI C CHHU/IBHOM KHUC/IOTOM C TTOC/IeYIOLUUM TUAPOIU30M.
Ha3zoBuTe NpoAyKThI peakLvu.

36. Kakue hopMbl caxapoB Ha3bIBAlOTCA O- U -7

TecToBbIe 3aJlaHUA /Il TeKYIl[ero KOHTPOJIs 3HAaHUH 1o pa3jeny 8 «YrieBoabi»
TeMme:

B MoJteKyJie caxapo3bl 0CTaTOK IJIFOKO3bI CBA3aH C 0CTaTKOM:
TJTFOKO3BI
+(pyKTO3bI
rasaKkTo3bI
MaJTbTO3bI

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

le/l 06pa30BaHI/II/l ].[I/IKJ'[I/I‘IECKOﬁ (l)OprI [JINKO03bI IPDUHUMAET y4aCTHe TUAPDOKCU/IbHAA IPyIl-
I1a MPH yrjiepoagHOM aroMe:

C3

C4

+C>

CG

DpyKTO3a ABIACTCA:
anberuoCrupToOM
+KeTOHOCITMPTOM
OKCHKHC/I0TOU
MHOI'0aTOMHBIM CITUPTOM

Ilpu HarpeBaHUM PacTBOpa IVIHKO3bI € rupokcuiom meau (I1):
o0pa3yeTcst IpKO-CUHUM PacTBOP
BbI/Ie/ISIeTCS Ta3
+BbINaZIaeT KPaCHO-0YpbIi 0caloK
Ha CTeHKaX MpOOUPKYU 0Opa3yeTcsi cepeOpUCThIN HasleT

ITpoAyKT KaTaIMTHYEeCKOr0 rHAPUPOBAHNA I/TIOKO3bI:
KCHJTUT
+copbut
TJTIFOK03a
JVHAMUT

Ha3BaHmue nporecca, NpoTeKaroIiero no ypaBHeHHIO:
CsH1206 —» 2 C2H50H + 2CO»
+OporkeHME
¢hoTocuHTE3
JeKapOOKCUTMPOBaHNe



TJIMKOJIN3
UKo ru/IpOKCH/IBHBIX TPy B UK/IWYEeCKoH ¢opMe I/IH0KO03bI PaBHO:
3
+4
5
6
Kakue 13 npuBeieHHbIX TEPMHHOB OTHOCATCA K (DpyKTO3€:
1. Anpgerugocniupt 2. Ketocriupt 3. IlenTo3a 4. I'ekcos3a 5. MoHocaxapug, 6. Iucaxapuf,
1,3,5
+2,4,6
2,3,5
2,4,5

IIpu HarpeBaHUM IJIIOK03bI C aMMHAYHBIM PacTBOPOM OKCHJa cepedpa
obpa3yeTcst IpKO-CUHHUH 0CaZioK

BbIJIE/ISIETCS Ta3

BbIMa/laeT KpaCHO-OyphIii 0CafiloK

+Ha CTeHKaX ITpOOMPKHU 0Opa3yeTcsi cepeOpUCThIN HasleT

Cop0OuT nosiyyarr:

B3aMMOJIeHiCTBUEM IJIFOKO3bI C aHTH/IPU/IOM YKCYCHOM KHCIOTBI
OKHC/IEHUEM TJTFOKO3bI

+TUAPUPOBAHUEM TJTFOKO3bI

OpO’KeHHEeM TJIIOKO3bI

Bce anbporekco3nl uMeroT oANHaKoOBY10 (hopmysry CeH1206. UeM 0HHU OT/IMUAIOTCSA 110 CTPOEHHIO
MOJIEKYJIbI:
YMCJIOM THJPOKCU/IBHBIX TPYIII
+B3alMHBIM PacIi0/IO)KeHWeM 3aMeCTUTelel TIPU aCCUMeTpPUYeCcKUX aToMax yriaepoja
CTPOEHHEM YIJIEPOJHOIO CKeJleTa
pacrooKeHueM ajibJeruHON TPYIbI B LIUKIIe.

IIpu moMoIM KaKoro peakTHBa MO)KHO OT/IMYUTH PacTBOp (popmasnb/ieruja oT pacTreopa rik-
KO03bI?

aMMMauYHbIM pPaCTBOPOM OKCH7Ia cepebpa

+ruapokcugoM meau (11)

pacTpopoM TUAPOKCHA HaTPUsI

BEpPHOT'0 OTBEeTa HeT

JlaH I{UKJI IpeBpalleHni:

X
CO; —(CsHROY
\ X /
YKaxuTe Ha3BaHUe BelecTrBa X:
+TJII0KO03a
caxaposa
L1e/I/IF0/103a

yr/iepog

CKo0J/IBKO dCCHUMETPHUUYECKHUX ATOMOB yIJ/i€epojd B M0OJIEKYJ/I€ IVIIOKO3bI:
2



w

4
+5

ITo oTHOLIEHMIO IPYT K JIPYTY O- U B-I/110K03a AABJISIIOTCA:
roMoJIoTaMu

CTPYKTYPHBIMU M30MepamMu

reoMeTprUYeCcKUMU U30MepaMU

+OMTUYEeCKHMHU U30MepaMu

Jl/isi mpeBpaleHus I/II0K03bI B COPOMT B KaueCTBe PeakTHBA HUCII0/Ib3YIOT:
BOIY
+BOZIOPOZ,
XJIOPOBO/IOPO/]
aMMMauHbIF pacTBOpP OKcH/a cepebpa

Kakwue cBoiicTBa PpyKTO3BI MOTBEPK/JAET MOSIB/IEHHE APKO CUHEro I[BeTa B pacTBope (PpyKTo-
3bI ¢ ruApPoKkcuAoM meau (I1)?

Anbpervinoie

KeTtonHsble

+CnupToBble

KucnorHeie

O uyeM roBOpPHT MOJIOXKUTE/IbHAs PeaKiusa IJIIK03bl C aMMHAYHBIM PacTBOPOM HUTpaTa ceped-
pa?

O HaMMUWY LUKINUeCKOU (POPMBI T/TFOKO3bI

+0 MpUCYTCTBUM a/IbJIeTUAHOU TPYIIIIbI

O Ha/TMYUU HeCKOIBbKUX TMIPOKCU/IbHBIX TPYIII

O NpuCyTCTBUM KETOHHOM TPYTIIIbI

B pe3sysibTaTe rujpo/iM3a caxapo3bl o/J1y4arnT
TJIFOKO3Y;
(pykro3y;
+T/II0K03Yy U PPYKTO3Y;
TJIFOKO3Y U TanakTo3sy.

I'1rox03a Ipy OKHUC/IeHHH NPeBpaLaeTcs B
STUJIOBBIN CITHPT;
+T/IFOKOHOBYI0 KMCJIOTY;
MOJIOUHYIO KUCJ/IOTY,
I11eCTUAaTOMHBIH CITUPT — COPOUT.

IIpupoAHBIM N0/ IMMEPOM SIBJISIETCA
TI0JINSTHUJIEH;
KaripoH;
caxaposa;
+Kpaxma’l.

Jucaxapu/ioM fIB/ISIeTCA:
dbpykTo3a

KJIeTyaTka

Kpaxmari



+caxapo3a

BemecTBo, NoABepraieecsi TUAPOIU3Y, - 3TO
O-TJIFOKO3a
B-rroko3a

(dbpyKTO3a
+caxaposa

®dpyKTo3a 00pa3yercs B pe3y/ibTaTe THAPO/IN3A
KpaxMmasia

LIeJIIFOJIO3BL

+caxapo3bl

JKupel

Kakoe 13 nepeunc/ieHHbIX BellleCTB He MPUHA/IIEKUT K KJI1acCy YrjieBOA0B?
rmoko3a CeH1206
ManbTo3a C 12 H»O11
+MeTtaHans C Hx O
yesmoso3a (Cs H 10 Os)n

MHoOroaToMHbIH CIIUPT COPOMUT 00pa3yeTcs:
B pe3yJibTaTe OKUC/IeHHUS [JTFOKO3bI
B pe3y/ibTate OPOKeHUs T/TFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHUS TJIFOKO3bI
B pe3y/ibTare 3Tepu(pUKaI[iK [JIFOKO3bI

I' nrokoHOBasi KMC/10Ta 00pa3yercs :
TIPY PaCTBOPEHUH TJIFOKO3bI B BOJIE
TNIpY B3aMMO/IeMCTBUM TJIFOKO3bI C BOZOPOAOM
+TIpH B3aMMO/IeliCTBUH T/TFOKO3bI C @ MMUAYHBIM pacTBOpoM okcujia cepebpa(l)
nipy OpOKeHUH TJIFOKO3bI B KUCIOTHOM cpejie

ITpomMexyTOUHBIM NPOJYKTOM I'HAPO/IM3a KpaxMasia siB/IsieTCs MaJbT03a, MoJ/IeKyjia KOTOpoU

COCTOMT U3:
JBYX OCTAaTKOB O - TJIFOKO3BI
JIByX OCTaTKOB [} — TJIFOKO3bl
OCTaTKOB & — TJIFOKO3bI U ()PYKTO3bI
OCTaTKOB O — U [} — I'/TFOKO3bI

Kakoii yriieBoiopo/; MoxkeT 00pa30BbIBaTh JBe HUK/IM4YecKue ¢opmsl (a- u B-).
Kpaxmaii
KJIeTuaTKa
+TJII0K03a
Caxaposa

B kauecTBe TeKCTU/IHHOTO CHIPHA H /IS MPOM3BOACTBA OyMaru MCIo/ib3yerTcs:
Kpaxmari
IJIFOKO3a
+KJIeTyaTKa
caxaposa

K IMPpUPOAHBIM BbBICOKOMOJIEKY/IAPHBIM CO€UHEHUAM OTHOCUTCH:



caxaposa
+Kpaxma’i
KarpoH
TIOJTUCTEPOT

Peakijus «cepeOpsAHOro 3epkajia» XxapakTepHa st
+TJIFOKO3bI
0e/KoB
Kpaxmasa
TJIML[ePUHA

Kpaxmas He UCII0/1b3YI0T:
JJ1sI TIPOU3BO/ICTBA KOHAUTEPCKUX U3/IeHUi
+ 717151 TIPOM3BO/ICTBA KOs1bac
JUIsI TIPOM3BO/ICTBA OymMaru
JUTsI TIPOU3BO/ICTBA STUIOBOTO CITUPTA

IIpu mo/tHOM ru/Ipo/IM3e Kpaxmasia o0pa3syercs:
dbpykTo3a
pubo3a
rajiaktosa
+TJII0K03a

IIpu nmpou3Bo/CTBe 6€3ALIMHOr0 MOPOXa MCMO/Ib3YeTCs MAPOKCU/IHH, MPe/ICTaB/IAIIUHA Co00ii:
HUTPAT L|eJIF0J103bl
TPUHUTPATIJIMLepPHUHA
+ TPUHUTPATLIEJIFOIO3bI
MOHOHUTPOLIEJITF0/I03Y

YKaxure Mo/IeKy/IApHY0 (opMy/ly TPHALeTaTa e/ UIH/I03bI:
(C12 Hi Og)n
(Cg His Og)n
(C10Hi3 Og)n
+(C15 His O12)n

Jl/1g pacnio3HaBaHMs KpaxmaJsia MCI10/1b3yI0T:
UHAUKATOP — JIaKMYC
+pacTBOp uoja
a30THYIO KUCJIOTY
aMMUaYHbIN pacTBOpP HUTpaTa cepebpa

Jis moJsryyeHHs: BUCKO3HOI'0 BOJIOKHA MCIIO/IB3YHOT IPUPOAHBIN M0/ IMMep:
aMUJIOTIeKTHH
aMuI03y
+Kpaxmarn
Lesutronosy

K npupopansiv nosmmmepam HE orHOoCuTCA:
Kpaxmar
aMWIONIeKTHH
L|eJI/IF0J103a
+3M0KCHU/IHAsA CMOJIa



K npupoaHbiM 6HOMo/IMMepaM OTHOCHUTCA:
pe3uHa
TedioH
MaJibTO3a
+Kpaxmarsn

ITpoMe)XXyTOYHBIM NMPOJYKTOM FHAPO/IM3a KpaxMaJa sB/IsAeTCs Ma/IbT03a, M0oJIeKy/1a KOTOPOMH
COCTOMT M3:
JBYX OCTaTKOB O - TJTFOKO3bI
JIBYX OCTaTKOB [3 — [VIFOKO3bI
OCTaTKOB O — I'/TFOKO3bI U (PPYKTO3bI
+0CTaTKOB O — U [} — TJIFOKO3BI

Kakoii 13 MOHOCAaxapH/A0OB CO/IeP)KATCA B KPOBH Ye/I0BeKa:
pubo3a
ne3okcupubosa
+TJII0K03a

dbpykTo3a

MoJieKy1a caxapo3bl COCTOUT H3:
JBYX OCTaTKOB I'JIFOKO3BI
OCTaTKOB TJIFOKO3bl U Ta/IaKTO3bI
+0CTaTKOB IJII0OKO3bI U ()PYKTO3bI
OCTaTKOB PUOO03bI U I'THOKO3BI

YeMm pa3iu4arTcs o- ¥ B-GpopMbl I/IFOKO3bI:
Ha/IMureM I[UK/Ia
pa3MepoM LMK/Ia
+pacro/ioKeHHeM MMPOKCUIBLHOM rpyrmsl rpu Cl
YKC/IOM aTOMOB KHC/IOpO/ia B LIUK/Ie

KauecTBeHHOHU peakijieil Ha I/IIOK03Yy ABJISIETCS PeaKIus C
+Cu(OH)2
FeCls
Br> (BogH)
CuO

Kakoi#i Tun Opo)keHHs1 yrjIeBOAOB CyIIeCTBYeT
Mac/ISTHOKUC/I0e
MOJIOYHOKHUC/I0e
CIUPTOBOE
+BCe OTBeTbI BepHbI

Hai’mnTe CHHOHHUM TEPMHUHY «I1e/1/TIH0J/1I03a»
Caxapo3a
BHCKO3d
+KJjleTyaTKa
MUPOKCHU/TUH

HckmounTe «TUIIHEe» MOHATHE:
pubo3a



+MeTaHO3a
['JIFOKO34a
ra/j1akKTo3ad

JIuHeliHbIe MOJIEKY/IbI LIeJUTI0/I03bI 00 beJUHEHBI B BOJIOKHA 3a CUYET CBA3el
BOJIOPOHBIX
+KOBaJIEHTHBIX MOJISIPHBIX
HMOHHBIX
KOBAJIEHTHBIX HEMOJISIPHBIX

Kakoe u3 BeljecTB sIB/IsieTCS 3/1IeKTPO/IUTOM
[JIFOKO3a
caxapos3a
+TIFOKOHAT KalblUusg
TpHaLeTaT Le/IJTF0/I03b]

Caxapo3a, B OT/IHYMe OT IVIIOKO3bI, He 00/1aJlaeT BOCCTAHOBUTE/IbHBIMU CBoMcTBaMH. [IpruunHa
3TOr0 B TOM, UTO

caxapo3a — Aucaxapuz,

+B OTCYTCTBUHM Y Caxapo3bl ajb/|eTUIHOU FPYMIb

Ha/IMume y caxapo3bl TUAPOKCU/ILHOW TPYIIIbI

VICTUHHas MPUYMHA He yKa3aHa

Kakoii caxap He/ib351 yHOTPeO/ISITh B MULIY?
TPOCTHUKOBBIM
+CBHHILIOBBIM
VIHBEPTHBIN
BUHOTI'DA/IHBIN

Cpeju nepeync/IeHHbIX MOHOCAXapH/I0B YKQ)KHTe KeTOreKCo3y:
TJIFOKO3a
pubo3a

+(dpykTo3a
rajiaktrosa

Kakwue yriiesoabl He nogBepraroTcs ruiposusy:
+MOHOCaxapujbl
Jiicaxapuy/bl
rosicaxapuzpl
BCe M0/IBeprarTcs

Kakas u3 ¢opMm r/110K03bI CO/IeP)KUT a/IbAeruHYI0 Irpynimy?
LUK/IMUecKasi a-popma
uyK/nyeckas (-dopma
+nuHeliHas (opma
BCe OTBeTHI BePHbI

I'nroxo03y MHa4Ye HA3bLIBAKOT:
+BUHOTPa/IHbIN Ccaxap
(pyKTOBBII caxap
VIHBEPTHBIN caxap
TPOCTHUKOBBIM caxap



Noogokown

© ®

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

Hau6o/1ee pa3BeTB/IeHHbIE MO/ITUMEPHBIE [IeNH HMEeT:
amuosa
aMUJIOTIeKTHH
+1]e/Ir0/103a
rajakTosa
Bobi0epuTe ofuH BapuaHT oTBeTa. KpaxmMasl OT/IMUMTH OT L€/UTIJI03bI MOXKHO 3THM XHMH-
YeCKUM MyTeM:
peakuus ¢ Cu(OH)2
+ peakuus c 12
peakius 3TeprudUKaln
TH/IPOJIA3 C TIOCTIeIYIONeH peakiirell «cepeOpsiHOro 3epKaia»

BbiOepuTe oMH BapHaHT oTBeTa. BridepuTe psii C MPAaBWIBHBIM COYETAHUEM: YIJIEBO]| —
Ha3BaHue — popmysia

reHTo3a - 1akTo3a - CsH100s

anbjorekcosa - ppykrosa - CeHi1206

KeTorekco3sa - pubosa — C12H2,011

+ mucaxapupn — caxapo3a — C12H22011

Bomnpockl A/isi codecejoBaHusA M0 pasaeny 9 «A30TcoepKaiiye CoOegHHeHUs»

OO6bsicHUTe OoJlee IIe/IOUHYI0 PeaKL[|i0 BOJHBIX PACTBOPOB aMHUHOB 110 CPAaBHEHMUIO C peakLiuei
aMMHaKa.

UYTo Takoe aMUHOIIIACTbI?

OO6mBsicHUTe Ha TTpUMepe arjeTaMi/ia Cyiabble KUC/IOTHBIE M OCHOBHBIE CBOWMCTBA aMHU/IOB.

[TpuBeauTe MeXaHU3M peakLi roMaHOBCKOI'O pacliielyieHus1 Ha TIpUMepe ToJTyyeHrs MeTh/IaMUHa.
[Touemy anudaTrueckre aMUHBI — O0JIee CUTbHBIE OCHOBAaHUS, UeM aMMHaK?

[MepeuriciiTe criocoObl MOMyYeHHsI aMUHOKUCIIOT (6e3 cxeM peakijuii).

Kakoe coeuiHeHre 00pa3yeTcs B pe3y/bTaTe B3aMMOAEHCTBHS THIOBOTO Hpa XJI0PYro/IbHOU
KUCJIOTBI C aMMUAKOM?

[Tepeuncivte NPpUUYUHBI K30MEPUHA AMUHOKUCIIOT.

Urto Takoe KOMILIeKCOHBI. [IprBeauTe nprumep.

YeM 00BSICHUTH OCHOBHBIE CBOMCTBA OpHUTHHA? Kak ellle Ha3bIBaeTCsI 3Ta aMUHOKUC/IOTA?

Uro Takoe Metamepus? [IpuBesure nipumep.

[Mepeuriciiute CriocoObl MOMYYeHUsT aMU/0B (B3aUMO/IeMCTBHEM KaKUX BeIeCTB TIOTy9al0TCsl aMUIbI?).
OOBsICHUTE Ha/IMUKeE I1[eJIOUYHON peaKLiu BOJHBIX PACTBOPOB AMUHOB.

Yro Takoe amuauHbI? [IpruBeauTe o61Iyr0 GopMmysny aMUZMHOB

MoueBrHa IMPOKO MUCTO/IB3YeTCsI B CeJIbCKOM XO3STCTBE KakK yAoOpeHUe, Kak MOJKOPMKa /ISl TIOJ Y-
racTPUYHBIX KUBOTHBIX. OOBSICHUTE, TI0UeMY MOYEBHHY He/lb3s1 XPaHUTh Ha OTKPLITOM Bo3ayxe. OT-
BeT MO/JTBEPJAXTE C TOMOLLbI0 XUMUYECKUX PeakLUi.

AmMuj cynb(paHUIOBOM KHUC/IOTHI (CTPENTOLUA) SIBASIETCS POJOHAUaTIbHUKOM Cy/ib(aHUIaMUAHbIX
TIPOTUBOMUKDPOOHBIX TpernapaToB. Haruimre peakijyuu rosiyueHus Cy/ibhaHuIaMi/ia U3 aHUIMHa.
buypeToBasi peakiysi UCIOJB3yeTCST B OMONOTMYECKONW XWMWHU ZJisi KOJIMYECTBEHHOTO OTIpe/le/leHHUst
benkoB B OuosIOTMUeCKUX XUAKOCTSIX. OOBSICHHWTE Ha3BaHWe 3TOM peakluu. Hamuinmure peakiuro
obpa3oBaHus 6uypera.

Buramun PP (Bs, HMKOTMHaMuK[) TipeAyrnpexkzaer 3aboseBaHue Tesuiarpy. HaruimmTe peakiiyio
MOTyYeHUs HUKOTUHAMK/IA U3 HUKOTMHOBOM KHC/IOTHI U U3 ee XJIOPaHTUApu/a.

Yro Takoe mUrHUH? Kak ero o6Hapy>XUThb C MOMOIIIBIO TTPOM3BO/IHBIX aHW/IMHA? Kakoe rpon3BoHOe
Heo0X0UMO B3SITh?

HanmuimTe peakijvio B3auMOJeMCTBUsI aHW/IMHA ¢ 6poMom. UeM 0OBsICHSIeTCS JIeTKOCTh TIPOTeKaHUs
3TOW peakLuu?



TecToBbIe 3aJaHKsA /1A TEKYIero KOHTPOJIsSI 3HAHUH 10 pas3jeny 9 «A3oTcoepiKaiue
coeJUHeHHUA»

JlaHa nernoyka npespaijeHHun

CH;3-CH;-COOH - X - CH3-CH3-CH-COOH.
|
NH:
Ykaxute GpopMy/1y IpPOMEXYTOUHOro 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 OJTyYeHHs A-aMHHONPOIMMOHOBOH KHC/IOTHI U3 MPOMHOHO-
BOU?

XJIOp U MeTHUJIaMUH,

XJIOPOBOZOPOJ, ¥ aMMUaK,

+XJI0p ¥ aMMHUaK,

TULPOKCHUJ HAaTPUA U XJIOPUJ, aMMOHUS.

OCHOBHBIE CBOHCTBA AMHHOKHCJ/IOT 00yC/I0B/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
yIJIeBOJJOPO/IHOTO PajIuKara,
+aMHWHOTPYIITIbI,
KapOOKCH/TbHOM TPYIIITBI.

B cu/IbHOILIE/TOUHOM Cpejjé aMUHOKHC/IOTa MPeACTaB/IsAeT CO00ii:
+aHMNOH,
KaTHOH,
OUTIOSIPHBIN HOH,
HEWUTpabHYI MOJIEKY/TY.

AMHHOKHC/IOThI, KOTOpPbIe He MOTYT CHHTe3HPOBaThCA B OPraHu3Me uejioBeKa, a MOCTYMalT C
MUIIed, Ha3bIBAIOTCS:

O-aMHUHOKHC/IOTaMH,

THIeBbIMH,

+He3aMeHHUMBbIMH,

reTepoLUK/INUeCKUMHU.

CKO0/IbKO M30MepPHBIX JUMENTHI0B MOXKHO MO/IyYUTh U3 AIBYX aMMHOKHMC/IOT — IJIMLUHA U a/la-
MHHaA?

+/ABa,

TpH,



yeTbIpe,
SITh.

IToacacTuTe/lb acmapTaM NpeAcTaB/seT co00i MeTHU/I0BbIN 3¢up aunentuja u B 200 pa3 cia-
e caxapa. OH umeet popmyy:
HOOC-CH>;-CH-CO-NH-CH-COOCH;3
| |
NH; CH:-CsHs

OcTaToK Kakoil aMHHOKHCJIOThI, HAPS/y C acCllaparuHOBOM KHC/IOTOM, BXOJAUT B COCTaB acmap-
Tama?

JIeNLIVH,

+heHnnanaHuH,

BaJTUH,

TJIALYH.

Kakwue u3 BeljecTs UMelOT I0/IMMEPHYI0 IIPUPOAY?
aMUHOKHCJIOTHI,
+0enKy,
JKUPBI,
BOCKH.

Benky, BHINO/THAKIIHE KAaTATUTHYECKYH (yHKI[HIO, HA3bIBAKTCA:
rOPMOHAaMH,
+depmeHTamu,
BUTaMUHAaMH,
TIPOTeUHAMH.

AMMHOKHUC/IOTHI, HE00X0AMMBIe /I MOCTPOeHHUsI 0e/IKOB, MONMaAAT B OPraHU3M YejI0BeKa:
+C nuLLex,
C BO3ZyXOM,
C BOJIOH,
OT MaTepyUHCKOr0 OpraHu3Ma.

CnmpasieBHiHOe COCTOSTHYE TO/TATIENITH/{HO LielH sIB/ISeTCs CTPYKTYPOoH Oestka:
MepBUYHOM,
+BTOPUUYHOM,
TPETUUHOM,
YeTBEPTUYHOU.

JeHarypaijueil Ha3bIBaeTCs:
CBsi3bIBaHUe OeKaMu MOJIeKYJT BOJbI,
+YaCTUYHOE W/ TT0JTHOE pa3pylieHre MPOCTPAHCTBEHHOW CTPYKTYPhI Oe/TKOB MPY COXPaHeHUH T1ep-
BUYHOM CTPYKTYPHI,
pacIieriyieHye TTO/TUTIeNTHHOM LIeTH TIof, ielicTBreM (epMEHTOB,
notepsi 0eIKOBOI MOJIEKYJ/ION 3/1eKTPUYeCKOro 3apsi/ia Py onpe/ieleHHOM KHC/IOTHOCTU Cpefibl.

I'uapo/iu3 6e/IKOB HCIO/IB3YIOT:
+ 717151 TIOTyYeHUs] aMUHOKHCJIOT,
JI71s1 TIOJyUeHUsI CTYHeH,
JJIs CHVDKEHHSI paCTBOPUMOCTH Oe/KOB B BO/I€,
JJIsl KaueCTBEHHOT0 0OHapy KeHus1 OeJTKOB.



Ilpu ropeHun 0e/IKOB OIIYIIAeTCsl 3amax:
TYXJIbIX SIULI,
“FXKEeHOr0 pora,
amMMuaka.
rOpesion pe3uHsbI.

JI/151 IpoBejeHUsI KCAHTONMPOTeHHOBOM peaKIui MoTpefdyeTcs peareHT:
H>S04
Cu(OH)>
+HNOs3
FeCl3

BbenkaMu Ha3bIBAlOTCA:

TIPUPOJHbBIE MOJIMMEPbI, MOJIEKYJ/IbI KOTOPBIX ITOCTPOEHBI M3 OCTAaTKOB MOHOCAXapH/IOB;

+TIPUPOHBIE TIOJIUMEPbI, MOJIEKYJIbl KOTOPBIX [IOCTPOEHbI U3 OCTAaTKOB (-aMHUHOKUCIIOT;

TIPUPO/IHBIE BEI[eCTBA. MPeICTaB/ISION[He CO00M CI0KHBIe Y(UPHI TJIUI[EPUHA U BBICIITMX KapOOHOBBIX
KUCIOT;

TIPUPOHBIE TT0JIUMEPBI, MOJIEKYJ/Ibl KOTOPBIX MPE/CTaBIISIOT COO0M T0C/IeJ0BaTeIbHOCTh HYK/IeOTH-
M0B;

Kakwue u3 ¢pyHKIMIT CBOMCTBEHHBI Oe/TKaMm?
KaTa/JMTHYecKas,
TPaHCIIOPTHas,
3alUTHas,
+BCe CBOWCTBEHHBI.

MaccoBasi {0/151 KAKOTr0 3/IeMeHTa B 0e/IKax Hau0o0,/1bIas?
tyriepoja,
BOJIOpPO/Ia,
KHC/IOpO/a,
asora.

B nosimMepHO# 1jenu 0e/IKOB Coce/JHHE 0CTaTKH aMHHOKHC/IOT CBSI3aHBI IPYT C [PYrOM CBSI3bIO:
BO/IOPO/IHOM,
aMUTHOM,
+MenTUHOM,
AUCYb(MUIHOM.

BuTKHU cniMpa/ii BTOPUYHOW CTPYKTYPHI 0e/IKa CKpeI/IeHbI I/IaBHbIM 00pa30oM 3a CcYeT CBfA3ei:
VIOHOBBIX,
KOBaJIeHTHBIX,
+BO/JOPOJHBIX,
JUCYTb(OUIHOMN.

K penarypanuu 0e/1Ka MO>XeT IPUBECTH:
nobaBrieHre CU/TBHBIX 3/IEKTPOJIUTOB,
HarpeBaHue,
¢u3BO37€licTBYE,
+BCe OTBeThbI BepHbI

benku aBaswTca OJHMM H3 Ba)KHEHIIMX KOMIIOHEHTOB IHUIIU. B OCHOBE YCKOPEHUSA 0e/IKa B XKe-
JIYJOUYHO-KHIIIE€YHOM TPAKTeE JIEXKUT pedKIUudA:



OKUCJIeHUS],

+TUAPOIIN3a,
3TepudUKaLs,

JeruipaTalyu.

H3roros/ienue 0e3e 0CHOBAHO Ha CIIOCOOHOCTH 0€/IKOB K:
TH/IPOJTA3Y,
TM/paTariyy,
+TIeHo00pa30BaHuIo,
JleHaTypar|u.

JI7isi IpoBeieHUs1 OMyPeTOBOM peaKI[UH MOTPedyeTcsl peareHT:
HNO3
(CH3COOQ),Pb,
H>S0Oq4
+CuSOas.

YkaxuTe Ha3BaHHe 0e/1Ka, BBINO/IHAKINEr0 (pepMeHTaTUBHYH (PYHKIUIO:
+ypeasa,
reMor/jIo0uH,
rHTep(epoH,
KEepOTHH

IIpu oOpa3oBaHNy MePBUYHON CTPYKTYPHI 0e/IKa Ba)KHEHIIIMM BHAOM CBSI3H SIBJISIETCH:
+IenTyIHas,
aucynbbuaHas,
BOZIOpPO/THas,
HMOHHas.

Ilpu aeHaTypanuu 0eska He pa3pymaercd CTPyKTypa:
+TiepBUYHas,
TPeTUYHas,
YyeTBepTUYHas,
BCe pa3pyLIaloTCs.

Kakoii ru/ipoin3 0e/1KoB NpoTeKaeT ¢ 00/1b1Ieil CKOPOCTHI0?
+(epMeHTaTHBHbIM,
KUCJIOTHBIN
11eJI0YHOU
HeUTpa/bHbIN

JIA KauecTBEHHOT0 00HAPYy)KeHHUs 0e/IKa B MPUPOAHOM 00'beKTe MOXKHO HUCII0/Ib30BaTh PeakK-
LHIO:

«CepedpsHOTO 3epKaa»,

Barnepa.

+0uypeToByIO,

mo0yI0 13 repeurcieHHbIX

Hanumne cepbl B 0e/1Kax 00HAPY)KHBAETCS C MIOMOIIBIO PeareHTa:
HNOs3
Cu(OH)2
FeCI3



+(CH3CO0),Pb

YTo Ha3bIBAeTCA U303/IEKTPUUECKON TOUKOH 0e/TKOB?

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

BeJIMUMHA IEKTPUUECKOr0 3apsiia 6e/IKOBOI MOJIEKYJIbI B PACTBOPE C 33/JaHHBIM 3HaueHueM pH;
+3HayeHue pH pacTBopa, Py KOTOPOM MoJieKyJsia Oesika He UMeeT 37IeKTPUUYeCKOTO 3apsifia;
3HaueHue pH pacTBopa, Mpy KOTOPOM MPOUCXOIUT JeHaTyparys Oeska.

MoueBUHY NO/Iy4alOT B3aUMOJ el CTBUEM:
+aMMHakKa U yrJjIeKUcjoro rasa,
aMMHMaKa, YIJIEKHCJIOro ra3a v BOJbI,
aMMuaKa U YKCYCHOW KUCJIOTHI,
BOCCTAHOBJIEHHEM HUTPOMeTaHa.

AMuU/BI pearupyroT € a30TUCTOM KMC/I0TOH KaK
TiepBUYHbIe aMUHBI,
BTOPWUYHbIE aMUHBI,
TpeTHUYHbIe aMUHBI,
+4yeTBePTUYHbIM aMMOHHEBbIN NOH

MoueBuHa, pearupys ¢ a30THOI KHC/IOTOH, 00pa3yer:
+COJIb,
asoT, BOJy U YIJIEKUC/IbIN ras,
OCHOBaHMe,
ouyper.

C Kako# rpynmnoi Mo4eBHHBI OyJeT pearupoBaTh (GopMasib/Jeruy:
¢ KapboHMIIOM,
C aMMHOT'PYMIIOH,
OyzeT pa3naraTb MOYeBHHY,
+He OyJieT pearpoBark.

Yto Takoe OuyperoBasi peakius?
+peakius CriyiaB/ieHUs MOYEBUHBI;
peakiusi 00pa30BaHUsT KOMIUIEKCHOM Me/IHOW COTU C OUypeToMm;
peakiusi aMUHOKUC/IOT C OKCU/IOM Me/IH;
peakiusi 00pa3oBaHusI OUTIOISIPHOTO MOHA AMUHOKHCJIOT.

Cpeau nepeurc/IeHHBIX COeJUHEHHH BbI0epHuTe H30Mep JHITH/IaMUHA:
2-aMUHOTIPOTIaH;
+2-aMUHO-2-MeTHU/IIPOIIaH;
LUMETUI3TUIaMUH;
2-MeTUJIaHWJIVH.

Kako¥i aMuH no/iy4aercsi Ipy MO/JTHOM BOCCTAHOBJ/ICHHH 2-HUTPOOyTaHa:
OyTuIaMuH;
emop-byTriaMuH;
[OUITUIaMUH;
+1300yTHUIaMUH?

W3 Kakoro BelecTrBa B /iBe CTd/JMM MOXKHO ITOJIYUYUTh dHU/IUH:
C6H5OH;



CsHsCHzg;
+CgHs;
CsHsN(CH3)2

Tema 10 I'eTeponuk/inyecKue coeJUHEHHS
KoHTpo/ipyeMbie KOMITeTeHIIUM (UM UX YacCTH):
- criocobeH 0O0CHOBATh U pean30BaTh B IPO(eCcCHOHATBHOU /IeSITeTbHOCTH COBPeMeHHbIe TeX-
HOJIOTMU C WCII0/Ib30BaHUeM TPUOOPHO-MHCTPYMEHTaIbHON 0a3bl M MCIOIb30BaTh OCHOBHbBIE
ecTeCTBeHHbIe, OHM0/IOTHUeCKre U TIPOQeCCHOHAbHbIE TIOHATUS U MEeTO/IbI TIPH pellieHuu 00i111e-
ripodeccruoHanbHbIX 3agau (OI1K-4).

TecToBbIe 3afilaHUA /I TEKYILero KOHTPOJIsi 3HaHu# mo paspeny 10 «["eTeponukiandeckue
COoeJMHeHUs»

2—M30NPONU/I—5—MeTH/IL[UK/IOTeKCaHO,I TI0 CTPOEHHIO YI/IEBOJ0PO/JHOr0 CKe/IeTa SIB/IAETCS CO-
eJMHEeHHUEM:

+KapOOILUK/THUEeCKHUM;

reTePOIUKTNUECKUM;

Herpe/e/TbHbIM;

apoOMaTHYeCKHUM;

TpeTHuYHBIM 0JHOBA/ICHTHBIM YIJ/IEBOOPOJHBIM PAaJHKA/IOM SB/IAETCH:
HEOreKCHJT;
OeH3uMIEH;
aJuTHT;
+TpeT.-TeHTU;

BuijuHa/ibHBIM ABYXBa/IeHTHBIM YI/IeBOAOPO/JHbIM Pa/[UKA/IOM AIBJ/IAETCA:
henn;
M—TOJIUT;
+0—(eHusnen;
—(peHuseH.

ITo 3aMecTUTEe/THLHON HOMEHKJ/IAType coeJuHeHHe (heHUIITHUIKEeTOH Ha3bIBAeTCA:
METHJIOBBIM 3(hup OeH30HHOM KMC/IOTHI;
(heHU/IFTUTKETOH;
+1 — dbeHnponaHoH-1;
MeTH/10eH30arT;

ITo 3aMecTHTe/ILHOM HOMEHK/IaType coe/ijuHeHue cyabdaHu/I0Bas KMC/I0Ta Ha3bIBAeTCA:
n — aMUHO(MeHUICYIbPOHOBasE KUCJI0Ta;
Cynb(aHUIoBasi KUC/I0Ta;
4 — aMMHOLIMK/IOT€KCaHCY/Tb(h)OHOBAs1 KMCJIOTa;
+n — aMrHO6eH30/1Cy/b(hOHOBAsT KUCI/IOTa;

ITo ¢pyHKIMOHA/IBLHBIM IPyNIaM aHecTe3uH (3TH/I0BbIN 3UpP N-aMUHOOEeH30MHOM KHC/I0THI) AB-
JISIeTCA:

amu/i ¥ IpocToi 3¢up;

+CI0XHBIN 3UP U aMUH;

KeTOH U MpoCTou 3¢up;

KapOOHOBast KMCJIOTA, TIPOCTOM (WD U aMUH;



ITo pyHKMOHANBHBIM rpynnaM ¢eHuncamuuuiaaT ((heHu10BbIH 3UP 0-TH/IPOKCHOEH30HOMN
KHCJIOThI) SIBJISIETCSH:

KapOOHOBas KUC/IOTa;

KeTOH, MpoCToi 3¢up, deHon;

KETOH;

+ceHoJ1, CJI0XKHBIN 3Pup.

CTpyKTypa 2-MeTH/I-3-0KCONEHTaH/JUOBO KHC/IOThI COAEPKUT 001ee UuC/I0 (PyHKIIMOHATbHBIX
rpynm:

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 YDOBHE

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

CTyzIleHT yCBOW/I OCHOBHOE COJiep>KaHhe MOZYJIst
HEOpraHW4YeCKOW XMMHU, HO UMeeT MPo0eJib B
YCBOEHUM MaTepuasa, He MpernsTCTBYOIIHe
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
CyIlleCTBEeHHast OIIMOKa B XOie 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/eI0BaTebHO;
-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 YeTKHE;

- 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 M3yUeHHBIX TeOPH;
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 TIociefioBa-
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; TIOATBEPXK/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 TioKa3bIBaeT riybokoe 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/leflaHbl TIpaBWIbHBIE Habmroe-
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/IeTbHbIX TI0JI0KeHUM TIPU BOCTIPOM3BeIeHHUH
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 MasoCyIlecTBex
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/IuIHbIX 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-
HUY (HaKTOB U TIPUMEPOB 0000I1[aTh,
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/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 MarepHuaa;
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 BHYTPUIIPEJMETHbIE CBS-
31, TBOPYECKU TPUMEHSTh TOJYy-
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-
MHHOJIOTMH; 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 yuutesns. Ca-
MOCTOSITeJTbHO Y 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 BBLIBOJIOB U3 HaO/IOZIeHUH 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,
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 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 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 Moay 10 3 «OCHOBBI (pM3UYECKON U KOJIJIOMAHOW XHMHH»

1. CopmynupyiiTe miepBbIii 3aKOH TePMOJUHAMUKH. [laiiTe orpeesieHrst TIOHSITUN «TerioTa», «pabo-
Ta», «BHYTPEHHSISI SHEPTHsI CUCTEMBI», «3HTa/bIHsI». PacCMOTpHTE TIPUIO)KEeHHe TTIePBOro 3aKOHa Tep-
MO/JIMHaMUKH K pa3/MYHbIM TePMOMHAMUUECKUM I1poLieccaMm.

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 00pa30BaHMs W CTaH/AaPTHBIX 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. [Ipoananu3upyiiTe ypaBHeHHe W30TEPMbl XUMUUECKOM peakliu, MOKaKHUTe ero rMpakTuyeckoe Mpu-
MeHeHMe. 3anuilrTe ypaBHeHHe [i/1s1 KOHKPeTHOU peakLvy.

6. M306pa3uTe quarpaMMy COCTOSIHUSI HEOTPaHUUEHHO CMELIUBArOIIUXCS )KUAKOCTeH, UMEIOIINX MaK-
CMMYM WM MHMHMMYM Ha KPUBOW Temreparyp KureHus. Ha3oBuTe JMHUM U MOJIS, UMEIOLMecs 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/EKTPOJIUTOB. OCHOBHBIE MOJIOXKEHUS 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 dUIIMEeHT /i1 paCTBOPOB (J1a0bIX /IEKTPOJIUTOB

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. DnexkTpuyeckKast AUCCOLMALIMS HEBOJHBIX pacTBOPOB. OCOOGEHHOCTH 3/1eKTPOIIPOBOJUMOCTH B 3THX
pacTBopax.

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

12. CBobosiHasi TOBEPXHOCTHAs SHEPrUsi U MIOBEPXHOCTHOe HaTspkeHHe. DakTopbl, BIUSIOLME Ha TI0-
BEPXHOCTHOe HaTspKeHre. MeTo/ibl M3MepeHUs IOBePXHOCTHOTO HaTsDKeHUS.

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

14. Paccmotpute TipsiMble M 0oOpaTHbIe 3/eKTPOKWHETUYeCKUe siBleHUsi, UX MpuurHbL. [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 rpaduuecku 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. OnuimMTe nony4yeHWe KOJIJIOWJHBIX CUCTEM MeTOZJOM KOHJeHcaluM (¢pu3nueckas, XMMHUYeCKasi).
[IpuBesuTe IpUMepBL.

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



19. Kakue coefrHeHUs U 110 KaKOMy MpU3HaKy 0THOCATCS K BMC? PaccMoTpuTe MeTO/bl 0/IyUYeHUst
BMC (ripuBezaute ripumepsl). [Ipumenenrie BMC B dhapmariuu, MeguiiHe, OM0J/IOTHH.

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 KUAKOCTEH B XKUIAKOCTAX. 3aKoH Payss. I'paduueckast 3aBUCMMOCTD 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 3JIeKTPOJIUTOB.

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 BeqnuuMHy HabyxaHwus. [IpuBeguTe MTUOTPOIIHBIE 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 arperaTvMBHasi U CceJUMeHTallMOHHAsl yCTOMUMBOCTh, KaKasi CBSI3b MEXIY
HuMU? [IprBesrTe MpYMepbl CUCTEM CeZJMMEHTallMOHHO-YCTOMYMBBIX U HEyCTONUYMBBIX.

28. ®usnueckas Teopusi yCTOMUMBOCTU U KOAryasiLiuu 3o/ei anektponutamu (JJIDO).

29. OnummTe BAMSHYE Pa3lWYHBIX ()aKTOPOB Ha BeMMUMHY HabOyxanusi. [IpyuBesnTe MTUOTPOIMHLIE 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.

TunoBblie 3aauu M0 MOAY/I0 3 «OCHOBBI PU3NUECKOH M KOIJIOUAHON 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/ISPHYIO MacCy T/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 KureHus Bogpl, eciv B 100 r Bozbl pacTBOPUTE 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, consiHoli 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 , cogepsarirero 2,8 r BewectBa 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 cepsl B 40 r GeH30/1a TeMriepaTypa KureHus GeH30/1a noBbIckIack 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 NPOTeKaHWsI [PU CTaHJapTHBIX YCIOBUSIX 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|s SBTEKTHUeCKOi cMmecu (60% mnapaduna — 40% metuscreapara) 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%-noro pactsopa rimokosel CeHi1206 mipu 25°C. [laBieHue mapa Bogbl
npH JaHHOM Temreparype 3167,73 H/m?.

14. JKuzpkoe opraHmyeckoe BeLeCTBO, NPAKTUYECKH HepaCTBOPUMOE B BO/i€, MEPEeroHs/I0Ch C BOJASHBIM
MapoM I10/i HOPMa/IbHBIM aTMOC(hepHbIM AasieHreM nipu 98,4°C. CogeprkaHue OpraHM4ecKoi KHUKO-
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. Kaxyliijascs cTenedb JUCCOLMALMK B pacTBope paBHa 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 30it0 0,4 M 0,5%-HOro pacTBopa >KenathHa (yzesb-
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
MPOM3BOAMTCS TMOZCYET YacTuil, cocTassieT 4x 1071 cm®. B 3TOM 00BEME, B CpeiHeM, HaXOAUTC 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. Onpesie/IMTh BO3MOKHOCTD ee MPOTeKaHUs IPU CTaHJapTHBIX YCI0BUSIX U NIPU 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 coZlepkaHue KaMm(popsbl U Bogbl B AuctuiisTe. Kamdopa, MonsipHast 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-
CKOMNMHU. Yjle/ibHasi 3/eKTPONPOBOAMMOCTL pacTBopa Cyibgara Gapus npu 18°C pasna 2,623x 10
CMxM!, YenbHast 3/IEKTPOTIPOBOMMOCTD BOJIbI, ONIPe/ie/IeHHast B Tex ke ycioBusx 4,0x 104 CMmxm
1. Beruncimre pactBoprMocTh BaSO4 (KOHI[EHTPALMIO B HACKIII[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 KOAryJisALUM J/s1 C/IeAyHOIUX 37eKTpoauToB (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 BomopoaHbIx HOHOB 10782 r-yon/n. Onpegenure HarpaB/eHHe 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 CePHUCTOrO MBIIIbSKA MOTPeO0BaIoCh 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 pacteoper B 100 M Bogpl ripu 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
cocraBysio 100 cekyHj, 06beM KUAKOCTH, TPOTEKAOLIel Mo Karmuasapy — 10 cm?, JJivHa 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/I1 TEKYIero KOHTPOJIsl 3HAHUU 0 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 IIe/IOYHOM cpeje:
[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 BopI;
+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 besika
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 pacTrsopa 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/IsiliHi0 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 KOHLIEHTpAaLYsI BelljecTBa
o0beMHasi KOHLIEHTpAIWsI 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 ) = 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 /IaB/ieHHe CTaHZAapTa 00/ibIlie KCKOMOTO

OCHOBHBIM Ka4eCTBEHHbIM 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
KOary/Isifiysi YaCTHIL] AUCTiepCHOM ¢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, COCOOHBIX K MOHU3ALIUN
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 BellecTBO, IOBEPXHOCTHOE HAaTS)KeHHUe KOTOPOro MeHblle, 4yeM y BOAbI,
NpeuMyLIeCTBeHHO HAaX0UTCA ...

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

KomnougHas yactuina (rpany’ia), 00pa3yomascs CorjiacCHO ypaBHEHHIO PeaKI[UH
K>Si03 + H>SOq4 (I/I36) = H,Si03 + K2SO4, uMeeT 3apsn:

HYJ/1eBOU

BBICOKWW OTPULATEIbHBIN

+ 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. ..
+3/1eKTPOOCMOCOM,;
371eKTPOJIU3UCOM;
Anboysueii;
3/1eKTPOJMCCOLMaLeH.

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-KUHETHUeCKUE;
+OMTUYEeCKHE,;
XUMUYeCKHe.

IlepBuuHYI0 CTPYKTYpY 0e/1Ka (OPMHUPYIOT ...
+TenTUAHbIE CBSI3H,
BO/IOPO/IHBIE CBSI3H,
IUcCyb(hUIHbIe CBA3U,
C10)KHO3(HPHBIE CBSI3U.



Tabsmija 5 — Kpurepun orjeHKH c(hOpMHUPOBAHHOCTHA KOMITETEHITHIA

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

KpuTepuu olleHrBaHus COOPMUPOBAHHOCTH KOMITETEeHI[UH (UaCTH KOMITeTEeHI[1H)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YDOBHE

COOTBETCTBYET OL|€HKE «y/IOBJIETBOPUTETBHO»
50-64% oT MakcumasbHOro Oasia

COOTBETCTBYET OI|eHKe «XOPOIII0»
65-85% oT MakCUMaJIbHOTO Oasia

COOTBETCTBYeT OL|eHKe «OT/INU-
HO»

86-100% oT MakCUMAa/ILHOI0 Oas-
Ja

3HaTh:

NJI-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, OM0J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHUS U Me-
TO/IbI TIPY PeIIIeHHH 00-
ienpodeccuoHaNbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITOJ/Tb30-
BaHWeM NMPUOOPHO-
WHCTPYMEHTA/IbHOM 6a3bl

CTyzieHT yCBOW/I OCHOBHOE COJiep>KaHue MOZYJIst
HeopraHWYeCcKOW XMMUH, HO UMeeT MPo0esibl B
YCBOEHUM MaTepuasa, He MpersiTCTBYOLIHe
JanbHeHieMy o0y4eHuto:

-B JIOTUYECKOM PaCCY>KIeHUH HeT CyIleCTBeHHBIX
oboK, HO JIoMyIljeHa Cyll[eCTBeHHas! OrbKa B
MaTeMaTUYeCKUX pacueTax Mpy pelieHn:

3aziau;

-nabopaTopHasi paboTa BBIMOTHEHA MTPaBU/ILHO He
MeHee ueM HarloJIOBUHY WJIH JIOMyIleHa
CyllecTBeHHasl OIIMOKa B X0/ie SKCIIepUMeHTa, B
00bsicHeHHH, B 0(hopMIIeHUH paboThl, B
co0TFOZIeHNH TIPABUJT TEXHUKKU 0€3011acHOCTH TIpH
paboTe ¢ BelllecTBaMU ¥ 000pyZOBaHUEM,
KOTOpast UCTIPaB/ISIeTCs TI0 TPeOOBAaHUIO YUUTEJIS;
- MaTepuas u3jaraeT HeCUCTeMaTU3UPOBAaHHO,
(hparMeHTapHO, He BCer/la T0C/Ie/J0BaTebHO;
-MOKa3bIBaeT HEJOCTaTOYHYH CPOPMHUPOBAHH
OTJeJIbHBIX 3HAaHWUM ¥ YMEHWH; BBIBOZABI U 000011
aprymMeHTUpYeT €/1abo, ZIOMyCKaeT B HUX OLIUOKH
- JIOTIYCTH/T OIIUOKW Y HETOUHOCTH B UCIIOJTH30B
HayYHOW TEePMHUHOJIOTHH, OTIpe/ie/IeHHsl TIOHSITHH
HE/I0CTaTOUHO YeTKHE;

- He UCII0JIb30BaJl B KauecTBe /J0Ka3aTe/bCTBa

BBLIBO/IbI M 0000111eHNs 13 Hab/roZieHnH, (PaKToB,

CTyJeHT TnoKa3biBaeT 3HaHHUSI BCEro
M3y4eHHOI'0 IIPOrpaMMHOI0 MaTepu-
ana. [laéT MOnMHBIA W TpaBUIbHbBIN
OTBeT Ha OCHOBE M3y4YeHHBIX TeOpUH;
He3HauMTe/IbHbIe OIIMOKUA U He/Ioué-
Tbl TP BOCIPOU3BEJEHUN H3y4yeH-
HOTO MaTepuarna, Orpejie/eHus IIo-
HATUN Jlan HemosHble, HeOomblive
HETOYHOCTA TIPU  UCII0JIb30BaHUU
Hay4YHbIX TEPMUHOB WM B BbIBOJAX
1 00001[eHUsIX U3 HAOMIOZeHWA U
OTBITOB; MaTepuas U3jaraeT B Ompe-
JleJIeHHOW JIOTUYeCKOW Toc/e/0Ba-
TeJIbHOCTH, TIPU 3TOM [IOTyCKaeT Ofi-
HYy HerpyOyro ommoOKy uiu He Gosiee
JIBYX HeZI0UeTOB U MOXKeT UX HCIpa-
BUTb CaMOCTOSITeJIbHO TIPX TpeboBa-
HUM WA TIpU HeOOJIbIION TMOMOILHU
Tipero/iaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBIM MaTepuas; TOATBeP)KAAeT
OTBET KOHKDPETHbIMU IIpUMepaMy;
NpaBUIbHO OTBeYaeT Ha JIOTIOJHU-
TeJIbHbIe BOMPOCHI Npero/jaBaTeris.

B norrueckom paccyk[eHuUHU U pe-|

MeHWN HeT CYIeCTBeHHBIX OH_II/I6OK,

CTygeHT ToKa3biBaeT ri1ybokoe
MOJIHOe 3HaHWe U T[IOHUMaHUe
BCero 006bEMa MpOrpaMMHOIO Ma-
Tepuasa; T[OJHOe T[OHUMaHUe
CYII[HOCTH paccMaTprBaeMbIX
TIOHATHM, SIBJIEHUM W 3aKOHOMep-
HOCTel, Teopul, B3aUMOCBSsI3el;
naboparopHasti paboTa BBITIOJIHE-
Ha TIO/THOCTBIO W TIPaBWIBHO,
c/leflaHbl TIpaBWIbHBIE HabmOze-
HUS Y BBIBOJBI;

9KCIIePUMEHT OCYILIeCTB/IeH T10
MJIaHy C YYeToM TeXHWKU Oe3-
OTacHOCTU U TIpaBUA paboThl C
BellleCTBaMH U 000py/J0BaHUEM;




OIBbITOB WJIN OOITYCTUJ/I OILIIMOKHU MMPpH UX HU3JI02KEHK

HO 3aJaua pellleHa HeparvOHaIbHbIM
criocoboM WM JOTyleHo He Ooutee
JIBYX HECYIL[eCTBEHHbBIX OIINOOK.

YmMmerh:

H/I-2 Ymeet UCmonb30-
BaTh OCHOBHbIE ecTe-
CTBEeHHbIe, OUoJ/Ioruye-
CKue U rpodeccroHab-
HbI€ TIOHSITUSI U METO/IbI
TIPH pelieHur obIrenpo-
(deccruoHanbHBIX 3aau

OTBeuaeT HEMOHO Ha BOMPOCHI MperoziaBaTeis
(ymyckasi U OCHOBHOE), W/T1 BOCIIPOU3BOJUT
cofiep>kaHue TeKCTa yueOHMKa, HO HeZIOCTaTOYHO
TIOHUMaeT OT/le/IbHbIe TI0/I0KEeHUSs], UMelollIre
Ba)KHOE 3HaueHHe B 3TOM TeKCTe.

OG6Hapy>KrBaeT HeJJOCTaTOUHOe TTOHUMaHHe
OT/le/TbHBIX TTOJI0XKEeHU TIPU BOCIIPOM3BeIeHUN
TeKCTa yueOHUKa (3amuceli, MepBOMCTOYHHUKOB) Uj
OTBeyaeT HENOJIHO Ha BOMPOCHI MperojaBarers
MycKast OZIHY-/IBe rpyOble OIIMOKY BLICTAB/ISIETCS
JIeHTy, KOTOpbI/ He COBCeM TBep/i0 B/ajieeT MarTe
JIOM, TIpY OTBeTax [OIyCKaeT MasoCyIlleCTBet
TIOTPEeIIHOCTH, WCKa)KeHUsI JIOTMYecKod IIoce]]
TeTbHOCTH,

HETOUHYIO apTyMeHTAILUI0 TeOPeTUUeCKUX
T10JIOXKeHUM, UCTIBIThIBAET 3aTPyJHEHUS PY
pelLleHNH 0CTaTOUHO CJIOXKHBIX 3a/1ay.
WcnbiThiBaeT 3aTpy/HeHUsI B TPUMEHEHUM 3H4
HeoOXOJUMBIX /IJIsl PellleHus 3a[jau Pa3/IMUHbIX TH
Npy OObSCHEHWM KOHKDETHBIX SIBJIEHWM Ha OC
TeopuH 1

3aKOHOB, WM B TIO/ITBEP)K/|€HUM KOHKPETHBIX TIP|
poB

TPaKTUYeCKOro NpUMeHeHUsl Teopui

CTy#eHT yMeeT CaMOCTOSITe/TbHO
BBIJE/ISITh IJIaBHbIe TIOJIOXKEHUST B
M3yueHHOM Marepuasie; Ha OCHOBa-
HUU (aKTOB W TIPUMEpPOB 0000IIaTh,
JieflaTb  BBIBOJbI,  YCTaHAB/IMBAaTb
BHYTpUIIpe/IMeTHbIe CBsi3U. [lpume-
HSTb TOJTyUeHHbIe 3HaHWs Ha TIpak-
THKEe B BHJOM3MEHEHHOM CUTYyaL[uH,
coOrolaTh  OCHOBHBIE  TIpaBWJIA
KyJbTYPbl YCTHOW pe€ud U COIMpO-
BOXKJAIOL[ell MUCbMEeHHOM, WCII0/b-
30BaTh Hay4Hble TepMHHBI; yabopa-
TOpHasi paboTa BBINOJIHEHA TIpa-
BWIBHO,  CJle/laHbl  TIPaBUJIbHBIE
HaO/MOJieHNsT YW BBIBOABI, HO TIpU
5TOM SKCIIeDUMEHT TIPOBe/ieH He
TIOJTHOCTBIO WM [OMYILEHbI Hecyle-
CTBEHHbIE OIMOKYU B paboTe C Belle-
CTBaMH U 000PY/ZIOBaHUEM.

CTyzieHT yMeeT COCTaBUTh IIOJI-
HbIW Y MpaBWIbHBIN OTBET Ha OC-
HOBE M3y4YeHHOTO MarepHuasa;
BBIJIEJISITh [JIaBHBIE TI0JIOXKEHUS],
CaMOCTOSITE/TLHO ~ TIOATBEPXK/ATh
OTBET KOHKPETHBIMHU TPUMEPaMH,
(hakTaMu; CaMOCTOSITE/ILHO U ap-
TYMEHTUPOBAHO [eJlaTh aHaJIu3,
0000111eHUsI, BBIBOZABI. Y CTaHaB-
JIMBaTh MEXMpeJMeTHbIe (Ha OC-
HOBe paHee TPUOOpeTeHHbIX 3Ha-
HUM) U BHYTPUIPEJMETHbIE CBf-
31, TBOPYECKU TPUMEHSTh TOJy-
YeHHble 3HAaHWA B HE3HAKOMOM
CHUTYaLUH. [TocneoBaTesbHO,
y6TKO, CBSI3HO, OOOCHOBAHHO U
6e30mMO0OYHO M3/IaraTh yueOHBbIH
Marepuas; JaBaTh OTBET B JIOTH-
YeCKOW T0C/Ie[JOBaTe/IbHOCTH C
HCI0/Ib30BAaHUEM TPUHATON Tep-
MHHOJIOTMHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/IMPOBATh TOUHOE
oripefie/ieHHe W UCTOJIKOBAaHUE
OCHOBHBIX TIOHSITUH, 3aKOHOB,
TEOpUH; MPU OTBETE He MOBTOPSIThH
JIOCJIOBHO TEeKCT yueOHHWKa; W3/a-
raTb Marepuag JIMTepaTypHbIM
S3bIKOM; TIPaBWJIBHO M 00cCTOSI-




TeJIbHO OTBeuaTb Ha [IOTIOJIHU-
Te/lbHbIe BOMPOCHl yuutessi. Ca-
MOCTOSITeJTbHO Y  paljlOHa/IbHO
WCI0/Ib30BaTh Har/sifiHble T0CO-
Ousi, CrpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [OTIO/IHUTE/TbHYIO JIU-
Teparypy, MepPBOMCTOYHUKY;
TPUMEHSITh CUCTEMY YCIOBHBIX
0003HaueHWI TIPU Be/IEHUU 3aliui-
cel, COMpPOBOXZAIOIIUX OTBET;
WCTIONb30BaHKe [jisl Jl0Ka3aTeslb-
CTBa BBLIBOJIOB U3 HaO/IOfIEHUH U
OTIbITOB;

Baapaers:

N/1-3 Bnageet HaBbIKaMHU
000CHOBaHUsI U peanu3a-
11U B MpodeccroHab-
HOM J1esiTeIbHOCTH CO-
BpeMeHHbIX TeXHOJIOTHI
C UCI0JIb30BaHUEeM TIpu-
OopHO-
WHCTPYMEHTa/IbHOU 6a3bl

CTyzneHT BiafieeT HeoOXOAWMBbIMU HaBbIKAMU
paboThl ¢ ripubopamu, uepTexamu, CXeMaMu U
rpaduKaMu, COMYTCTBYIOI[UMU OTBETY; 3arliCH,
COTIPOBOXK/IAIOII[IE OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CryneHT He 00/afilaeT [OCTaTOUYHBIM|
HaBBIKOM pabOThI CO CTIIPAaBOYHOM U
TepaTypol, yueOHMKOM, IePBOMCTOYA
HUKaMH (TIpaBU/IbHO OPUEHTUPYETCH,
HO paboTaeT Me/IJIeHHO).

BnaseeT HaBbIKaMM peILIEHUS XUMH-
YeCKMX 3aJau TI0 3a/[aHHOMY ajro-
PUTMY

CrTygeHT BafieeT  KyJbTypou
MBIIIJIEHUs;  CTIOCOOHOCTBIO K
000011IeH1I0, aHa/In3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CHUCTeMaTH-
3al[UM, TIOCTAHOBKE I[eJiell U BbI-
Oopy myTelli WX JOCTWXKEHUS, B
JIOTUUECKOM PacCyXX/IeHUW U pe-
[IIeHWW HeT OIIMOOK, 3ajjaua pe-
IIIeHa palfioOHabHBIM CTII0CO00M;
TMIPOSIB/IEHbI HAaBBIKK OpraHW3allv-
OHHO-TPY/JIOBbIX YMeHUM (Tmof-
JeP>KUBAIOTCS YMCTOTa pabouero
MecTa W TIOpSIZIOK Ha CToJie, KO-
HOMHO HCIT0/Tb3YIOTCSI PEaKTHBBI).




3 OINPEJEJIEHUE PE3YJ/IbTATA ITIPOMEXYTOYHOM ATTECTAIIUU
dopma MPOMeXXyTOUHOM aTTeCcTaliy 110 JUCLIMIUIMHE: 3a4eT/3K3aMeH

O EHOYHBIE MATEPUAJIbI 1 CPEJCTBA /151 IIPOBEPKI
C®OPMUPOBAHHOCTH KOMITETEHITAM

Ko 1 HauMeHOBaHHEe KOMIIeTeHI[HH

OIIK -4 — CrniocobeH 060CHOBATh 1 peam30BaTh B MPOGeCcCHOHaMbHOM AesaTeTbHOCTHA COBpe-
MeHHbIe TeXHOJIOTHH C UCTI0/Ib30BaHHEM ITPUOOPHO-UHCTPYMEHTAIbHOM 6a3bl ¥ UCITO/Ib30BaTh
OCHOBHBIE eCTeCTBeHHbIe, Oro/iornyeckre v npoheccruoHabHbIe TIOHSATUS U MeTO/IbI TIPU pellie-
HuM 001menpodeccoHaIbHBIX 3a/au.

3ajaHuA 3aKPbITOr0 TUIA:
Y craHoBuUTe COOTBETCTBHE MeXXAy XUMHUECKUM 3/IEMEHTOM U KOJIMYeCTBOM IIPOTOHOB B

siipe aToMa.

5. xJop 1.8
6. yriepoz 2.17
7. drop 3.6
8. Kkucnopoz 4.9

5.12

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

YcTraHoBUTe COOTBeTCTBHE MeXAy ()OpMYyJIOH yI/IeBo/J0pPOAa U ero Ha3BaHHeM.

1. CoHy 1. alfeTusieH

2. C3Hg 2. IpOrieH

3. C3Hs 3. oaTUIeH

4. CoHo 4. nponaH
5. bytaH

IIpaBuibHBIN oTBeT: 1-3, 2-4, 3-2, 4-1
3ajjaHusA OTKPHITOr0 THIMA:

Bbi0epuTe oAMH BapHaHT NPaBH/ILHOIO OTBETA:
Y 53/1eMeHTOB OIHOM MOATPYIIIIbI:

1. oiHAaKOBOE YMCJIO 3/IEKTPOHHBIX CJIOEB

2. OJMHAKOBOEe YKCJ/IO 3JIEKTPOHOB BO BHEIIIHEM CJIOe
3. oiviHaKoBOe 00l1{ee YNC/I0 371eKTPOHOB

4. 0JMHAaKOBOE KOJIMUeCTBO HEUTPOHOB
IlpaBU/IbHBIN OTBeT: 2

YKaxurte HeBepHOe yTBepK/eHue:

1. y MeTas/10B BO BHeIlIHeM C/10€ MaJo 3/IeKTPOHOB

2. MeTa/ulbl UMEIOT HU3KUe 3HaueHUs 371eKTPOOTPULIAaTe/IbHOCTH

3. MeTasTbl B CBOOOJHOM COCTOSIHUM MOTYT SIBJISITHCSI OKUC/TUTE/ISIMU

4. aTOMbI MeTa/IJIOB B COeIMHEHUSIX ITPOSIBJISIIOT TOJIKO T10JIOKUTeJIbHbIe CTeIIeHW OKWUC/IeHUs
IIpaBuU/IbHBIN OTBeET: 3




Bbi0epuTe ofiH BapMaHT NPaBU/ILHOIO OTBeTA:
HemeTaninueckue CBOMCTBA 3/71eMeHTOB YBe/IMUUBAIOTCA B PAAY:
1. pocdop — cepa — xsi0p

2. 6pOM — yTJIepo/] — MBIIIBSIK

3. KMCJIOPOJ, — a30T — yIJ1epoJ,

4. KpeMHUI — x710p — pochop

IlpaBubHBIN OTBeT: 4

BbiGepuTe ouH nNpaBWIbHbIA 0TBeT. CoeAHeHNs OyTaHo/I-1 U 2-MeTW/INPONAHOI-2 AB-
JIAKOTCA:

1.romosioramu

2.CTPYKTYPHBIMU U30MepaMU

3.reoMeTpUYeCKUMHU U30Mepamu

4.0JHUM U TeM ’Xe Bell|eCTBOM

IlpaBu/IbHBIN OTBET: 2

BbiOepuTe oUH NMpaBU/IbHBIN OTBeT. Peakijus «cepe0pPsHOro 3epKajia» XapakKTepHa /A
oOHapyKeHHus:

1.MasbTO3BI

2.a/beTHI0B

3.T’UIPOKCUA HATPUS

4.dpeHosna

IIpaBU/IBHBIN OTBET: 2

OkoHuYaTe/TbHbIe Pe3yJbTaThl 00ydeHust ((hOPMHUPOBaHUS KOMITETEHIIUIA) OTpeesIsTFOTCS
1ocpeZiCTBOM nepeBo/ia 6ainoB, HaOpaHHBIX CTYAEHTOM B TIPOLIeCCe OCBOEHUS! JUCLUIIMHBL, B
OLIeHKM:

— 6a30BbIl YPOBEHb COPMHUPOBAHHOCTH KOMITETEHLIMA CUUTAETCS AOCTUTHYTBIM, €C/Id

pe3y/abTaT 00yueHUs] COOTBETCTBYET OIIEHKe «y/IOB/I€TBOPUTEbHO» (50-64 peMTHHIOBBIX Oail-
JIOB);

— TOBBIIIEHHbIN ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHLIMM CUMUTAETCSl JOCTUTHYTHIM,
ec/ii pe3ysibTaT 00yueHUs] COOTBETCTBYET OLleHKaM «XOpoIo» (65-85 peHTHHroBbIX 0a/uioB) U
«0T/IMYHO» (86-100 pelTHHTOBBIX OasIoB).

4 TIOPAZIOK ITPOBEJJEHUA ITPOMEXYTOUYHOUN ATTECTAIIAN

dopma NpOMeKyTOYHOM aTTecTalyy M0 JUCLIUIIMHE: 3aUeT/ 3K3aMeH.

@oH/, OLEHOYHBbIX CPeJCTB /il TPOBeJieHHsl TOBTOPHOM IPOMEXYTOUHOW aTTecTalyuu
(hopmupyeTcst U3 uncsIa OLIeHOYHbIX CPeZCTB M0 TeMaM, KOTOpble He OCBOEHBI CTYZIeHTOM.

ITpumeuaHue: [lomosHUTebHbIE KOHTPOJIbHbIE MCIMBITAHUS MPOBOJAATCS [Ji CTY/€HTOB,
HabpaBiux MeHee 50 6a/I0B (B cOOTBeTCTBUU C «[lomo)keHrHeM 0 MOZY/IbHO-PeHTUHIOBOM CH-

cTeme»).



10.

11.

DoH/| OL}eHOUHBIX CPe/JCTB
AJIS1 KOHTPOJ/IbHBIX MCNIBITAHUM
JJIS1 CTY/JeHTOB Hafnpas/ieHus noArorosku 36.03.02 3oorexuus,
npo¢u/ib NOAroTOBKM «TeXHO/I0rus Mpou3BOACTBA NMPOAYKTOB )XMBOTHOBO/CTBA (10 OT-
paciaM)» 3a0uHOi (hopMbI 00yueHHs (3aUeT, SK3aMeH)

[To okoHUaHWMY TIepBOI Y4eOHOM ceccru MpesyCMOTPeH 3adeT. 3aueT TPOBOAUTCS [/1sl TIPOBEPKU
BBITTOJIHEHUST CTYA€HTOM JIabopaTOpPHBIX paboT U ycBOeHUs yueOHOro Marepuara MpakTHUeCKUX U ce-
MUHApPCKUX 3aHATUU C YYEeTOM UTOrOB TeKYILlero TeCTUPOBaHUSA 10 TeMaM. 3aueT yCTaHaB/IMBAEeTCs 110
nepBoy yacty npegMmeta «Heopranuueckast XumMusi».

[Tpome)XXyTOUHBIH KOHTPOJIb 110 AUCLMITIMHE OCYIIeCTBIISIeTCS B KOHLIe BTOPOI yueOHOM ceccruu
B BH/Ie 9K3aMeHa I10 BOIIpocaM, 0XBaThIBAIOLIUM BCe pa3/iesibl U3y4aeMOou JUCLUIIMHBI U TI03BOJISIIO-
II[UM OLIEHWUTh TeopeTUuecKre 3HaHUs CTY/IeHTOB, a TaKKe yMeHHs TPUMEHSITh UX [Jis pelleHUus Xu-
MUYeCKHUX 3a7ad.

B sK3aMeHal[MOHHBIN OWIeT BKIFOUAIOTCS [[Ba TeOpeTHueckux Borpoca (1- mo obimeit u Heopra-
HUYEeCKOW XUMHH, 2- 110 OPraHn4yeCcKol XMMUU) U TUIOBast 3a/java.

IIpuMepHBIN NepeyeHb BOMPOCOB K 3a4eTy

MecTo X¥MHHY B CUCTEMe eCTeCTBeHHbIX HayK. KpaTkuii uCTOpuYeCcKuii OuepK pa3BUTHS XMMHUHU.
Martepusi U BrKeHue. XuMuueckasi (popma JABvKeHHs1 MaTepur. OCHOBHbIE XUMUUECKHe TOHSATUS:
aToM, MOJIeKyJ/la, XMMHAUYEeCKUI 371eMeHT, TIPOCTOe U CJI0XKHOe BellleCTBO, CUCTeMa, (pa3a.

ATOMBI ¥ MOJIEKY/IBI, UX pa3Mepbl, aOCOMIOTHbIE U OTHOCHUTE/IbHbIE MacChl. Mo/b — eMHHULA
KOJINUeCTBa BeljecTBa. MosisipHasi Macca. CBsi3b MEXXAy MacCOM, KOJTMYeCTBOM BellleCcTBa U 00beMOM.
[ToHsiTHE SKBUBa/IeHTa, SKBUBAJIEHTHON MaCChl, 9KBUBaJIeHTHOTO 00beMa. 3aKOH SKBHUBAJIeHTOB.

OcCHOBHBI€ T0JIOKeHUSI aTOMHO-MOJIEKY/ISIDPHOTO yUeHUsl. 3aKOH COXPaHeHUs1 MacChl U SHEPrUM.
3aKoH MocTosiHCTBA cocTaBa [IpycTa. 3aKOH KpaTHBIX OTHOLIeHWH [lanbToHa.

['a30Bble 3aKOHBL. YpaBHeHME COCTOSIHUSI WZeanbHOro rasa (ypaBHeHWe MeHpeneeBa-
KnaneiipoHa). 3akoH 06beMHBIX OTHOILIEHHH, 3aKOH ABOra/[po. MoJisipHbIid 00bemM. OTHOCHTe/TbHAS TI/IOT-
HOCTb ra3000pa3HbIX BelrecTB. HopMasibHbIe ¥ CTaHjapTHBIE YCIOBUSI.

Howmenknatypable npaBuia MFOTTAK Ha3BaHusi HeopraHWyeckux BelllecTB. Kiaccudukaiiys
HeopraHuueckux BellecTB. OKCU/IbI, TUAPOKCU/IbI, KUC/IOThI, OCHOBaHUs, Co/i. BaxHeIne XxumMuue-
CKHe CBOMCTBA MeTa/l/ioB, HEMeTasyIOB, OKCU/I0B, OCHOBAHUM, KUCJIOT U aM()OTEPHBIX TUAPOKCU/IOB.

Crpoenune atoma. Mopenu CTpoeHHsi aToma, CO3/laHHble Ha OCHOBe 3aKOHOB KJlaCM4eCKOMu
MexaHUKu. Teopus atoma Bozgopoza 1o bopy. KsaHToBo-MexaHUuecKkast MOZe/lb CTPOeHUs aToMa.

KBaHTOBbIE uncsia (T/1aBHOE, OpOUTa/IbHOE, MarHUTHOE, CITMHOBOE). OCHOBHBIE TIPaBHJ/IA 3arioJiHe-
HUS 97IEKTPOHHBIX 000/I0UeK aTOMOB.

[Teprognueckuii 3aKOH U Tepuouyeckasl CUCTeMa xumudeckux 3iemeHToB [I.M. MeHzeneeBa.
@OpMy/IMPOBKU EepUOAUUYECKOr0 3akoHa: coBpemeHHas u [I.11. MenpeneeBa. dopMbl U CTPYKTypa
TepuoINUeCKOr CUCTeMbl 371eMeHTOB. PU3NUecKUid CMBIC/ TepUOAUUEeCKOr0 3aKOHa, MOPSAKOBOIO
HOMepa 3jIeMeHTa, HoMepa nepuro/ia, HoMepa rpyMmbl.

CB$i3b 2/7IeKTPOHHOT'O CTPOEHHsT aTOMOB-3/IEMEHTOB C UX CBOMCTBaMU. OCOOEHHOCTH 3/1eKTPOH-
HBIX CTPYKTYpP aTOMOB 3/IeMEHTOB TJIaBHBIX W TMOOOUHBIX MOATPYMIL. JJeMeHThl S-, p-, d- u f- ce-
MelCTB, UX MeCTOHAxO’K/jeHHe B MepruoAudeckoi cucteme. Vi3MeHeHUe BeTMUUH PaJuyCOB, SHEPIruil
HWOHHW3alUM, CPOJACTBA K 3JIEKTPOHY U 3/IEKTPOOTPHULATEIbHOCTEN 371eMEHTOB C POCTOM 3apsiZiloB MX
szep.

[TeproAMUHOCTE U3MEHEHHs CBOMCTB 3JIEMEHTOB KaK MPOsIB/IEHHEe MePUOJUYHOCTU U3MEHEeHUs
3/IEKTPOHHBIX KOH(Urypaiyii aToMoB. BropuuHasi ¥ BHYTpeHHsIsI MepuoguuHoCcTh. JddekTrl d- u f-
oKaTusl. 3HaueHre MepruoIyecKoro 3aKOHa B Pa3BUTHH HayKH.

KoBaneHntHast cBsi3b. OCHOBHble XapaKTePUCTUKW KOBa/JIeHTHOW CBSI3U: [JMHA, SHepTrus,
BaJIeHTHBIN YT0J, MOJISIPHOCTb, HATlpaB/JIeHHOCTh, HACKIL[aeMOCTh. DPdEeKTUBHbBIN 3apsi] aToma B
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MOJIEKYJ/Ie U CTelleHb OKHC/IeHUSI.

KBaHTOBO-MexaHWUecKast Mojie/lb 00pa30oBaHUs KOBaJleHTHOW CBSI3W Ha TIpUMepe MOJIeKYJIbl
BOZ0pOJa.

MeTtop BasieHTHBIX cxeM. ['MOpuAM3alvs aTOMHBIX opOuTanei, TUIbI THOPUAMU3ALIMU U TIPO-
CTpPaHCTBEeHHasi CTPYKTypa MoJieKysl. MexaHu3mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U.

Mertop MonekynsspHbIX opbutaneit (MMO). MeToj, nuHeiHONW KOMOWHAI[MM aTOMHBIX OpOHTa-
neii (JIKAO). Ces3biBatroiue v paspeixsitonie MO. o- 1 m- MO. Mexanu3m obpa3oBanust MO fjist
JIByxaToMHbIX MoJiekys [ v I nepuonos.

Metoj, MonekynsipHbIx opbutaneli (MMO). DHepreThyeckde [JuarpaMMbl U 37I€KTPOHHBIE
tdhopMmysbl Mosiekya. OLeHKa 3HEprud MoJIeKY/ISIPHOM CTPYKTYpbI 10 ee 3SHepreTUueckou guarpaMme.
[MTonsiTrie TopsigKa (KpaTHOCTH) CBsA3U. ['OMOsiiepHbIe U TeTeposiZiepHbIe MOJIEKY/ISIPHbIE CTPYKTYPbI, 00-
pa3zoBaHHbIe 371eMenTamu [ v Il nepuonos.

VoHHasi CBsI3b: CTeNeHb MOHHOCTH, MeXaHHU3M 00pa30BaHUs, CBOMCTBA MOHHOW CBsi3u. VoH-
Hble paguychl. [lomsipr3yeMoCTb U TMOSIPU3YIOIiasi ClIOCOOHOCTh MOHOB, UX BAMsSIHHME Ha CBOMCTBA
Bell|eCTBa.

Merta/inyeckasi CBsi3b. MexaHu3M 00pa30BaHUsl, TMOHSATHE «3JIeKTPOHHOTO ras3a». CBOHCTBa
MeTaJ/l/In4eckor cBs3u. CpaBHeHHe KOBaJIleHTHOW, MeTa/I/TMUeCKOW U MOHHOM CBSI3el.

BopoposiHast cBsisb. MexaHu3m obOpa3oBaHus. MeXXMOJIeKy/isipHasi 1 BHYTPUMOJIEKY/IsIpHast
BOZIOPOZiHasA CBA3b. BiMsiHMe BOJOPO/AHAs CBSI3U HA CBOMCTBA BeLeCTB.

HeBanenTtHble cumbl cuerieHusi. [1oHATHe O BaH-[ep-BaalbCOBLIX cuiax. B3aumogeiicTBue
JIUTI0JIb — JIUTIOJb, AUMOb — WUHYLIMPOBAHHBINA JUTIO/b, AUCTIEDCUOHHOE B3aUMO/IeliICTBHE.

[ToHsATHE XWUMHUYECKON TepMoJuHAaMUKU. OCHOBHbIE TepMOJAUHAMUYECKHe (PYHKLIMU COCTOSIHUS
CHCTEMbI: BHYTPEHHSIS1 SHEPTHs, SHTa/bITNSA, SHTPOHUS, CBOOOJHast S3Heprus. TerioBbie 3hGheKThl XUMH-
YyeCKMX TiporieccoB. IToHsATHe CTaHAAapTHOW 3HTaNbIMKU 00pa30BaHMs BellecTB. 3aKOH ['ecca u cief-
CTBUS U3 HETO.

[ToHsATHe cTaHAAPTHON SHTpONUU. VI3MeHeHUe SHTPOMUU CUCTeMbl MpU (Da30BbIX TpeBpa-
ujeHusix. PacueT u3MeHeHUs SHTPONUU B XOJ€e XWMHUYECKHUX MpoueccoB. [loHATHe cTaHJapTHOU
CcBOOOHOM 3Hepruu oOpa3oBaHus BeleCcTB. PacueT u3MeHeHUsI CBOOOJHOW HEPTUU U TIpeficKa3a-
HUe BO3MOXXHOCTU MPOTeKaHUsl peaKliuy MPU CTaHJapTHBIX YCI0BUSX.

O6partrMble ¥ HeOOpaTHUMble XUMHUUECKHe PeaKl[ii, XUMUUeCKoe paBHOBecue. KuHeTnueckoe
yCJIOBHe XMMHUYEeCKOro paBHOBecus. KoHCTaHTa XMMUUeCKOr0 paBHOBeCHsl. 3aKOH [JIeHCTBUsI MacC AJist
00paTUMBIX XMMHUYeCKHUX peakiuid. CriocoObl CMeleHusi XUMHU4eCcKoro paBHoBecust. [Tpunimn Jle I11a-
Teslbe.

[TonsiTve XuUMMYeCKOM KHWHeTHKHM. CKOpPOCTb TOMOT€HHOU W TeTepOreHHOM XUMHUeCKOU
peakiuu. CKOpOCTb UCTUHHAs1 (MTHOBeHHas1) U cpefiHsisi. PakTopbl, BAUSAIOI[ME Ha CKOPOCTb X UMU-
YeCKOU peakLiuu.

3aBUCUMOCTb CKOPOCTHM XWMHWYECKOW peakKL[MM OT KOHLIeHTpal[iM pearvpyrolliyiX BellecTB.
3aKoH [leliCTBUSI Macc, MaTeMaThueckas 3anuch, OpMY/IUPOBKa, ero MpuMeHeHue /1J1si TOMOTeHHOU U
reTeporeHHON CUCTEM.

[ToHsITHe KOHCTaHTbl CKOPOCTH peakiuu, ee (PU3NUeCcKui CMbICI, (aKTOPHI ee OmNpe/esistoLue.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW peaki[uu OT Temreparypsl. [IpaBuno BauT-TI"odda, Temnepatyp-
HbIW K03((QULMEHT peakLy.

3aBUCUMOCTb CKOPOCTHA XMMUUECKON peakliuu OT TIPUPO/bl pearupyrolux BeljecTB. [ToHsTHE
00 aKTUBHBIX MOJIEKYy/laX. DHEePrusi aKTUBAL[UW. JHepreTHUYeCKHe JUarpaMMbl X0/1a PeaKIHi.

Karanu3s. Busibl KaTanm3a: roMOreHHbIN, reTeporeHHbll, MUKporeTeporeHHbI. KaTanu3atopsl 1
WHTUOUTOPBL. MexaHH3M JIeHCTBUS KaTalnu3aToOpOB. BiMsiHMe KaTaju3aTOpPOB Ha BEIMUWHY SHEPIUU
aKTUBAL[1H.

Posb SHTPONMUMHOTO, SHTANBIUNWHOTO (DAKTOPOB M TeMIlepaTyphbl B OLleHKe BO3MOXXHOCTH U
TTOTHOTBI TIPOTEKAHUSI XUMHUUeCKHUX MPOoLlecCoB. YpaBHeHue ['nb6ca.

KpaTkasi xapakTepucTuKa U Kiaaccuukalusi AUcriepcHbIx cucteM. OmpejiesieHUe U KjacCCH-
¢dukaius pactBopoB. Kujkue pacTBoOpbl. PacTBopeHMe Kak (DU3MKO-XMMUUECKUI Tpoljecc. VI3meHeHue
SHTa/IBIIMY U SHTPOMUU TIPY PaCTBOPEHUU BeLLECTB.
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Bupl pacTBOpOB, CriocoObI BHIpa’KEHHST MX COCTaBa: MAcCoBasi M MOJIbHAsi [JOJIM, MOJIsIpHas,
MOJIsiIbHAst U HOpMasibHasi KOHLIeHTpaLusi, TUTP. PaCTBOPUMOCTH BellleCTB (KUIKUX, TBEPAbIX, ra3000-
pasHbix) B BoZle. Koaddurmient pactBopumocTy. [ToHsSITHE HACKIILIEHHOTO U MepechIll{eHHOI0 PaCTBOPOB.
3aBMCUMMOCTb PaCTBOPUMOCTH BeILeCTB B BOJe OT TeMIepaTyphl, JaB/eHus], IPUPOJbl PacTBOPSIEMOTO
Bell|ecTBa.

OneKTpoMTEl M HedeKTPoyThl. CuibHbIe W CJlabble 37eKTPO/IUThI. Teopusi 31eKTpouTHYe-
ckor auccoumanmu C. AppeHuyca. MexaHu3M [IWCCOLMALMK BeLeCTB C Pa3HbIM TUIIOM XWMHUYECKOMN
CBsi3U. PacTBODBI 3/1EKTPOJIUTOB, CTeleHb M KOHCTaHTa JUCCOLMALIMM, UX CBs3b. 3aKOH pa3baBieHust
OcTtBasnbaa.

Huccoumarus Boabl. KoHcTaHTa gucconuaiy BoAbl. BomopoHblil 1okasaTtesib, ero 3HayeHue
Y pacyeT A/l PACTBOPOB CUJIBHBIX U C/1aOBIX KUC/IOT ¥ OCHOBAHHUH.

I'vaposu3 comel M CrocoObl CMeIieHWsl paBHOBeCUsl peakijuii rujposm3a. OOpaTUMbIA U
HeoOpaTUMbIH THIPONH3.

I'uaponus coseit pa3MyHbIX TUTOB. CTeleHb ¥ KOHCTAHTa T'MIpO/U3a.

YcnoBusi obpa3oBaHust UM pacTBOpeHHUsi ocaakoB. [Ipow3sBeseHue pacTBopuMOCTH. HaripaBiieH-
HOCTh 0OMEHHBIX PeaKL[1i B paCTBOpax J1eKTPOJIUTOB.

OKHC/IMTeTbHO-BOCCTaHOBUTE/IbHBIE DeaKlM¥, OCHOBHble OKHCJ/IUTENU U BOCCTAHOBUTEJIH.
Knaccuduvkauusi OKUCIUTETbHO-BOCCTAHOBUTE/IBHBIX PeaKLvi.

OneKTpo/M3 paCTBOPOB M PacIljlaBOB COJIel. 3aKOHBI 71eKTpou3a. [IpumeHeHye 3/1eKTpousa.

[anbBaHMYECKU 371eMEeHT, MpoLiecchl B HeM. OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIN TTOTeHLMa,
O/1C um HampaB/ieHVe TeueHHs OKUC/IUTeTbHO-BOCCTaHOBUTE/BHBIX peakluil. Psj cTaH[apTHBIX 3/1eK-
TPOZAHBIX MOTEHLIUA/IOB.

KomrniekcHsle coepyHenyst. KoopauHaiionHas teopusi A. BepHepa. CTpoeHHe KOMITIEKCHBIX
coefiHeHWI. BHellHsisl 1 BHyTpeHHsis1 cdepa KomrieKcoB. JIuranabl. HoMeHk/1aTypa KOMILIEKCHBIX CO-
eJMHeHNH. 3HaueHre KOMIUIEKCHBIX COeJUHeHWUN.

CriocobbI mosyueHHUs] KOMITIEKCHBIX coefiHeHuH. [loBeseHHe KOMITIEKCHBIX COeJUHEeHUN B
pactBopax. [TlepBuuHas 1 BTopruHas auccormanys. KoHcrtaHTa HeCTOMKOCTH M KOHCTaHTa YCTOMYMBO-
CTU KOMITJIEKCHBIX COe/ITMHEeHUM.

ITopsigok popMupoBaHUsi 3aUeTHOr0 OUsIeTa
3aueTHbIN OWJIET BK/IIOYAET /IBa TEOPETUUECKUX BOIPOCA.

IIpuMep 3aueTHOro OMJ/IETA MO JUCHUIIMHE
1. MecTo X¥IMUH B CUCTEME eCTeCTBeHHbIX HayK. KpaTKuii MCTOpUYECKHUH OYepK pa3sBUTUSI XUMUM.
Marepusi u gBrKeHre. Xumudeckasi hopMma ABrKeHHst MaTepuu. OCHOBHble XMMHUUeCKHe T10-
HATUS: aTOM, MOJIeKYyJ/ia, XUMHUUeCKU 3/1eMeHT, TIPOCTOe U CJI0’KHOe BellecTBO, cucTteMa, (a-
3a.
2. Mertammmueckasi cBsi3b. MexaHu3M 00pa30BaHUsl, TIOHSITHE «3JIEKTPOHHOTO Ta3a». CBoMCTBa
MeTa/lInyeckor cBs3u. CpaBHeHWe KOBaJIeHTHOW, MeTa/l/THYeCKOl ¥ MIOHHOMW CBSI3eil.

IIpuMepHBIi NepeueHb BONPOCOB K 3K3aMeHY

ITpegmet oprannueckor xuMuu. CBsA3b OPraHU4eCKOW XUMHUHU C APYTUMU HayKaMH.

OcobeHHOCTHY CoeIMHEHU yTriepo/ia, X PO/b B KUBOM MPUPO/Ie U MPaKTUKe.

Posnb pycckyx yueHbIX B pa3BUTUM OpraHU4eCKON XUMUU.

Teopusi cTpoeHust opraHnyeckux coefHeHuit A.M. byTiiepoBa u ee 3HaueHue.

VICTOUHMKM OpraHUYeCcKUX COeMHEeHUH, MeTO/Ibl X TiepepaboTKH.

Hedrts. Teopun ee obpa3oBaHusi, MeTOZbI NepepaboTKM M Hcrosnb3oBaHue. KpekMHr — mpotiecc.
ITuponus. Mx 3HaueHue.

Knaccudukanys opraHvyeckux coefuHeHW. BaxHelilve (QyHKLIMOHaNbHble TPYNMbl. Paaukai.
I'omonoruueckue psagel. VIX sHaueHue.
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Tunsl cBsA3ell B OpraHnyecKrx coefuHeHUsX. HAYKTUBHBIN 3¢ deKT U s3dpdekT conpsykenus. [Ipume-
PbI 13 Pa3/IMUHbIX K/1aCCOB COeJUHEHU.

Tunbl peakiuii y pa3/MuHbIX K/IaCCOB COeIMHEHUM.

Buibl rubpuivsaiiiy 3/1eKTPOHHBIX 00/1aK0B (TIpUMepbI U3 Pa3HBIX KJ/IaCCOB.).

Bubl pa3pbiBa KOBasieHTHOM CBsA3U. [ToHsATHe 0 MexaHH3Max peakiuil. [Ipumepsl.

. Teopusi B3aMHOI'0 B/IMSIHUSI aTOMOB B MoJieKysie (A.M. bytnepoB 1 B.B. MakpoBHUKOB). [IprimMepsl.

OOBsICHEHUSI C /IeKTPOHHOW TOUKU 3PEHMUSI.

[TpaBwio MapkoBHukoBa. [IpaBuio 3atitieBa-BarHepa. CoBpeMeHHOe 00BsICHEHHE MeXaHW3MOB 3THX
TIpaBuI.

fIBneHue W30MepuM, MpPUMeEpbI PA3IUUHBIX BUJOB u3oMepuud. [loHsTe 0 Me3omepuu. [TocTpoeHue
M30MepOB I10 3a/laHHOM 00111el Gopmyrie.

TayTtomepusi, MeTamepus. [IprMepbl U3 pa3/IMUHBIX K/IaCCOB COeiMHeHUHN (CUPTHI, heHObl, 3GUPHI,
KEeTOHbI, yI/IeBO/ibl, aMUHBbI).

Lucc-TpaHc uzomepusi. [Ipumepbl n30MepoB o/ie()HOB (aTKEHOB U KUCJ/IOT 0JIeMHOBast , hymapoBasi).
ONeKTPOHO-[OHOPHbIE U 3/IeKTPOHO-aKLeNTOPHbIe 3aMeCTUTeH, UX Harlpasjstollee BausHue. [1pu-
MephbI.

Curma — ¥ TU- KOMIUIEKChI, KaK MPOMEXYTOUHble TIPOAYKTHI peakiid. [IprMepsl Ha U3 oieprUHOB
(a/IKeHOB) ¥ apOMaTUUeCKUX COeJUHEeHUMN.

[TpUHLIUTIBI, TTO/I0YKeHHbIE B OCHOBY CUCTeMaTH4eCKO HOMEeHK/IaTyphl. Y MeTh HalucaTh CTPYKTYPHbBIe
(hopMysibl 3aJAHHBIX COeIMHEeHUI U Ha3BaTh UX.

HaxosxaeHue npesieflbHbIX YT/I€BOAOPOZOB B NpUpo/e. M3oMepust mapapuHOB(aIKaHOB) Ha MpUMepax
JJAaHHBIX 9K3aMeHaTOPOM.

[IpenenbHBIE YI/I€BOOPO/Ibl MX TIOJyUeHHe, pacripocTpaHeHue B ripupoge. CBoiicTBa.

CriocobbI TIO/TyueHUsl HeTipe/ie/TbHbIX YIJIeBOJOPOJIOB psifia 3TWU/eHa, UX CBOWCTBA. WHIYKTHUBHBIN
s¢deKT, ero BIUsSHUE Ha TeUueHHe pPeaKLivil.

AuetuneH. Ero cBolicTBa, npuMeHeHue. Peakiusi Kyuepoga.

A1ieTuieHOBBIE YT/IEBOJOPOABI, CIIOCOOBI TIOTYyUeHHs U CBOMCTBA. Peakiu ripucoeauHeHus1. 3amelre-
HUSl, YTIJIOTHEHUSI.

[lueHOBbIE yTIeBOAOPO/IbI, PeCTaBUTE/H, 3HaUeHHe B HAPOJHOM X03sicTBe. (DPeKT cornpsukeHus: U
ero oObsicHeHue.

Apomaruueckue yryieBogopoAbl. OCOOEHHOCTH W30MepHH TOMOJIOTOB U TIPOM3BOJHBIX OeH3071a.
[TpaBuno opueHTauu B 6eH30/1bHOM sijpe. CoBpeMeHHOe 00BsICHEHHE 3TOT0 TIPaBUJIa.
XapakTepyucTHKa apoMaTUuecKuX YIJ/ieBOJOpOJIOB, UX BakHellue cBoiictBa. [IpesacraButenu. Oco-
OeHHOCTH CTPOEHHSI apOMaTUUECKUX YTJIeBO/IOPO/IOB.

CriocoObl 1o/iyyeHUst 1 XUMUUeCKre CBOMCTBa apOMaTUUYeCKUX YI/IeBO/[OPO/IOB.

OnekrpodunbHble U HYK/IeO(pUIbHbIE, 37IeKTPOHO/IOHOPHbIE M 3/IeKTPOHOAKLIENITOPHbIE T'PYMIIbI, UX
OpHEHTHUDYIOLIlee B/IUsIHYE B PeakLUsIX 3aMelleHUs1 Y apoMaTUueCKUX yriaeBo[0pPO/I0B.

Hadtamn. Ctpoenue, 3Hauenue. dtanveBas kuciaota. HadbTonsl (anbda u 6etra).

Knaccudukaiusi, HOMeHK/IaTypa, W30MepUsi TrajoreHONpou3BOAHbBIX. CriocoObl WX TO/yueHHUs |
CBOMCTBA.

[TonyueHuve, MprMeHeHHe, CBOMCTBA TOJMTa/IOreHONPOu3BOAHbIX. ["amodopmHas peakius. [lomyue-
Hue HoznodopMa 1 xyiopodopma.

OO6mast xapakTeprCcTHKa CriUpToB. VX Knaccudukarus. HoMeHK1aTypa, peJCcTaBUTe N .
Homenknarypa, u3omepusi, CriocoObl MOy4YeHusi, CBONCTBA OIHOATOMHBIX CITUPTOB. VX McCmonb30Ba-
HYe B HAPO/JIHOM XO0351CTBe.

[IByxaTOMHbIe CITUPTHI (TJIMKOJIN), UX XUMHUUeCKre CBOMCTBa, IpUMeHeHue.

MHoroatomMHble CIUPTHI (TIEHTUTBI U TeKCUThI). HaxokaeHue B MpUpPOZe, TOydyeHre, BakKHeUIIe
Tipe/iCTaBUTe U, BayKHeMIlI1e TTPOM3BO/HbIe — YTJIeBO/bI.

XapaKkTepuCTHKa Herlpe/iesibHbIX a/IKoroJield, CBOMCTBa (MpaBWio DybTeKoBa — Jpremeiiepa). [lpen-
CTaBUTEJIH.
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I[Tpocteie 3¢upsl. [Tonyuenre n ocobeHHOCTH CBOMCTB. OKCOHUEBbIE COJIH.
CriocobbI rostyueHUst U cBorcTBa (peHosioB. KapbosioBasi KMC/IOTa, ee CBOMCTBA U IIpUMeHeHHe.
Crioco0blI 1oTyyeHusi, CBOWCTBA, W30MepHsi 1 HOMEHK/IaTypa OJHO- , BAYX-, TPEXaTOMHBIX ()eHOJIOB.
XapakTeprCTHKa ABYyXaTOMHBIX (DeHOJIOB, UX CTPOEHUe, M30Mepusl, CBOMCTBA, 3HaUeHHe.
MHoroatomHbie (heHosbI. X CTpoeHUe, M30Mepusi, CBOMCTBA, MpUMeHeHre. AHTUOKCU/IaHThI.
Anbneruapl U KeToHbl. VIX cxoHble CBOMCTBA U OoT/IuMsi. OCOOEHHOCTH N30MEpUH.
Anberuapl — criocoObl TI0/TyYeHUs1. Peakiuy 1o/ IMMepHu3arivi ¥ KOHeHCal[|H.
HekoTophble CBOWCTBa anberuioB: oOpa3oBaHue ToJyaleTasiei, areraneid, TUAPO30HOB U CeMCHKap-
0a30HOB.
Knaccudukanys yrineBoJoB, HaxoXKJeHre B IPUPOHBIX NCTOUHUKAX.
dusnueckre U XMMHUUYeCKHe CBOKMCTBAa MOHOCaXapui0B, MPOAYKThI UX BOCCTAHOBJIEHUS] U OKUC/IEHUS.
XumusM peakuuii Tpommepa, TosneHca, @evHra.
AnbponenTossl. X cTpoeHue, TayToMepusi, ripeiCTaBU/iey, 3HaUeHue.

Anbporekcossl. CTpoeHMe, HAX0KJeHUe B IIPUPOJie, CBOMCTBA.
I, L, anmbda — ,6eTTa- ©30Mepbl MOHOCAaxapuioB. PacnipocTpanenue B npupoze. CBOWCTBA TVIMKO3W/I-
HOT'O TU/IPOKCHUJIA.
OnTuueckre CBOMCTBA YI/IeBOJA, aCHMMeTPUUeCKUW aToM yryepoga. Myroporauys U nHBepcus. Mx
00BsICHEeHUSI.
Crepeon3omepus yriaeBooB. Mx dopmysbl (Puiiepa, Ko, Xsyopca).
Hducaxapuzbl. XapakTepyucTHKa JMcCaxapuzoB, 3aBUCUMOCTb CBOUCTB OT cTpoeHUs. CocTaB Aucaxapu-
[l0B 1 paclipoCcTpaHeHue.
[Tomcaxapugpl. CocTaB, 3HaueHWe, HaxoXkJeHWe B rpupoge. [Ipou3BojHbIe MOMMCaXapyuzioB U UX
MpUMeHeHUe B TeXHHWKe U HapOJAHOM XO03s1CTBe.
Crioco6bI 1o/TyueHUst ¥ CBOMCTBA OIHOOCHOBHBIX >KUPHBIX KHAC/IOT.
CBoiicTBa KUCI0T. MblIa U CHHTeTUUeCKUe MOIOILIME BellleCcTBa.
CriocobbI To/TyueHUss 1 XUMHUECKHe CBOMCTBA aHTUAPHIOB KUC/IOT. [10yunTh aHTUAPU/IbI KOHKDET-
HBIX KUCJIOT: YKCYCHOM, SSHTapHOM, (hTa/ieBoO# U Jp.
IIByxocHOBHBIe (1rKapOOHOBBIE) KUC/IOTH. HOMeHK/1aTypa, cocTaB, CBOMCTBA, ITPeICTaBUTETH.
JIByXOCHOBHBIE KMCJIOTBI apOMaTHUecKoro psza. ix nsomepus, rosyueHve, CBOUCTBA.
O6pa3oBaHue TIPOCTHIX U CJIOKHBIX 3(GHUPOB. M30Mepust MPOCTHIX 3GUPOB. 3HaUeHue, KIacCuhuKalus
CJI0KHBIX 3(PUPOB.
OTnrume rpymin c/10>KHbIX 3¢upoB. [TosyueHne ¥ CBONCTBA )KUPOB U 3CCEHIIMIA.
CnoxxHbie 3¢gupbl. Peakuyss sTepuduKaliu U oMblieHusi. JKupbl (Tpuraviepy/nl). X omblieHue,
TUPOreHu3aLys )XUPOB, MOJyYeHre MaprapyHa.
Oxkcukucnotsl. Knaccudukaiiys, ¢prsndeckre CBOMCTBA, ONTUUECKHe aHUTUIIO/bI, pPaljeMaThbl.
OT1/Mumsi B CBOMCTBaX anbga- , 6eTTa- ¥ raMMa- OKCUKUC/IOT. PU3nUecKre U XUMUUECKHe CUBOWCTBA
OKCHUKUCIIOT.
ALMKIMYecKre U LUK/INYeCKHe OKCUKUC/IOThL. VX XapakTepuCTHhKa: aTOMHOCTb, OCHOBHOCTb, TpeJ-
CTaBUTeJIN.
CrepeonsomMepusi BUHHBIX KUCIOT. [IpOM3BOHbBIE BUHHOM KUCJIOThI, UX MPUMEHEeHNe, CerHeTOBa COJlb,
@e/VIMHIOB pPeakTUB.

. Amunbl. Knaccudukarusi, ocoOeHHOCTH M30MepUr W CBOMCTBA. AHWIMH CHHTe3, 3HaueHue. [Ipom3-

BO/THbIE aHW/THA.
XuUMHUeCcKre CBOWCTBA TIEPBUYHBIX, BTOPHUUHBIX M TPETUYHBIX aMHHOB, WX UYETBEPTHYHBIE COJIH,
0COOEeHHOCTH CTPOEeHUSI.

Crioco6blI 1o/TyyeHust aMU/I0B KUC/IOT, 0COOEHHOCTH UX M30MEPUH 1 CBOMCTB.

CeTeporukinueckue coeuHeHus. OO1Me TTOHSATHS, TPeICTaBUTE/A, CBOMCTBA.

[IsTYsIeHHbIe TeTepPOLMKIIbL. [IMppO U ero Mpou3BOHbIE.

[CeTepoluKibl. IHAOM ¥ €ro MPOu3BO/HbIE.

[eTepoLMKIIBI Psifja MTypUHA, €T0 MPOU3BOJHbIe, MX 3HAUEeHHeE.

[eTepoLMKIIbI C KOH/IEHCUPOBAaHHBIMU siipaMu. CTpOeHue, CBOMCTBA, 3HaUeHHe.

[MupuauH, TupuMuArH. CTpoeHre, CBOWCTBA, 3HAYeHHe MTPOU3BOHBIX 3THX reTepPOL[HUKIIOB.
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dU3NKO-XUMHUYeCKHe CBOMCTBA aMUHOKUC/IOT. [IpecTaBUTe M MOHOAMUHOMOHOKAPOOHOBBIX KUCJIOT.
[MTonyyeHre ¥ CBOMCTBa aMUHOKHUCIIOT. [IpeficTaBUTeNH, UX KIaCCU(PUKALIUSL.
MoHoaMUHOIUKapOOHOBBIE KUC/IOTHI. [TpeficTaBuTe/ N, OTIMUUTEIbHbIE CBOMCTBA.
IraMrHOMOHOKapOOHOBbIe KUCIOTHL. [lpeicTaBuTe/y, 3HaueHWe, OTJIMUMe B CBOMCTBAxX OT JIPYTMX
aMUHOKUCJIOT.

LIukmueckre aMUHOKUCIOTHI. [IpeicTaBUTeM, 3HAaUEHHe.

OG6pa3oBaHue MEeNTHAHBIX CBsi3el B MosieKysie Genka (0Opa30BaTh MENTH/ALI U3 3a/JaHHBIX aMUHOKHC-
JIOT).

3HaueHue, KiaccuduUKalys MpOTeMHOB, NMPOTeUI0B, NPeCTaBUTeIH.

CrpoeHuie Ge/KOB: THUIIbI CBsi3el, CTPYKTYPhl MOJIEKYJ/I, CBOMCTBA — JleHaTypalju Oe/KoB U ee 00bsiC-
HeHue.

Hyxkneoriporensl. CTpoeHUe, 3HaUeHHe.

HyxknenHoBble kuciotbl. CocTaB, OTJIMYMS, 3HaUeHUe Pa3/TMUHbIX HYK/IEMHOBBIX KHUC/IOT.

ITopsifok (popMHUpPOBaHUsI IK3aMeHAIHOHHBIX OU/IETOB
OK3aMeHalMOHHbIN OWIeT BK/IFOUAeT [[Ba TEOPeTHUECKUX BOTIPOCa U 3a/iauy.

IIpyiMep 3K3aMeHalMOHHOT 0 onsIerTa mo JUcIUIIMHe «XumMusa. Opranuueckasi M d)I/I3KOJIJIOI/I}1-
Had XUMHUA»

Krnaccudukais opraHdyeckux coequHeHWM. BakHeliilve QyHKIMOHAMbHbIE TPYIIbL. Paaukait.
I'omonoruueckue psbl. X 3HaueHue.
Anbreruapl ¥ KeToHbl. VIX cXoHbIe CBOHCTBA U OT/IMuMsl. OCOOEHHOCTH U30MEPHH.

3agaua

[omnosiHuTe cxemy CaeAYHIIUX TpeBpallleHUi:
3-amMmuHO-2-MeTHIbyTaHoBast Kuciora +t° — ? + HBr — ? + NHz - ?
HazoBuTe KOHeuHble IPOJYKTHI.



Tabmura 6 — Kpurepuu orleHKH 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 CyIT|eCTBEHHBIX|
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/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 M3yUeHHBIX TeOPH;
He3HauWTe/IbHbIe OIIMOKUA M HeJoué-
Thl TIPU BOCTIPOM3BEJE€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 BOTIPOCKHI TIPerio/iaBaTelisl.

B noruueckoM paccy/eHUH U pe-

IMIeHWHW HeT CYIeCTBEeHHBLIX O]_HI/I6OK,

CrygeHT 1oKa3biBaeT riybokoe U
MoJIHOe 3HaHWe U TIOHUMaHUe
BCero o0bEMa MpPOrpaMMHOro 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), 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/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/IeHsT 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-
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 Y paljloHa/lbHO
WCII0/Ib30BaTh HarjsiiHble T0CO-
Ousi, CrIpaBOUHble MaTepHalibl,
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;

Baapaers:

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,
COTIPOBOXKZAIOII[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 HABBIKKA OpraHM3alld-
OHHO-TPYZIOBBIX ~yMeHH (o[-
JeP>KUBAIOTCS YMCTOTa pabouero
MecTa U TOpSZIOK Ha CToJie, KO-
HOMHO MCIT0JTb3YIOTCSI PEaKTHBBI).
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