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ITacnopT (oH/Ja OIeHOUHBIX CPe/iCTB
HarpasjieHve 1oArotoBku: 36.03.02. 3ooTexHus
npodusb MoAroToBKY «I eHeTHKa, ceNeKIusi U OMOTeXHOIOTHS JKUBOTHBIX»
OYHOM 1 3a04HOM (OpPM 00yUeHUs

HucuunivHa: Xumus

Tabwuia 1
Moayab AUCHUITHHBL dopmupyemMbie Ouenounbie | KoimuecTBo
KOMIeTeHIUU WU UX MaTepHaabl U
4yacTH CpeAcTBa
Mopayab 1. Heoprannueckas XumMus
Beegenue B ipegmet xumuu. | OIIK-4 Criocoben obocHo- | U/13 11
OcHOBHbIe 3aKOHBI U IIOHATHS | BaTh M peaan3oBaTh B mpo- | 3aiura JIP 1
eccHoHaNBHON aesiTeNbHO- | LeCTMPOBaHKe 32
CrtpoeHue aToMa U XuMuye- CTH COBDEMEHHbIE TEXHOJIO- nas3 11
CKasl CBSI3b CobecenoBaHue 7
TMM C  MCIOJIb30BaHUEM 3aupra JIP 1
MpHOOpHO- TecTtupoBaHue 48
XuUMMUecKasi TepMOJUHAMUKa | MHCTPyMeHTa/IbHO# 6asbl 1 nas3 11
Y1 KMHETHKa HCII0JIb30BaTh ocHoBHbIe | CobeceoBaHMe 5
ecTecTBeHHbIe, Ouosoruue- | 3amura JIP 2
CKHe 1 mpodecCHoHabHble | LeCTUPOBaHMe 41
PacTBOpE! TIOHSITUSI U MeTOZbI TIpU pe- Y73 11
5 i CobecenoBaHue 6
meHun  obienpodeccro 3aupra JIP 7
HaJ/IbHBIX 3a/lat. TecTupoBaHue 39
OkucmTeNbHO- na3 22
BOCCTaHOBUTEJIbHbIE TIPOLeCChI 3arura JIP 2
TecTupoBaHue 44
Mogpayab 2. Oprannyeckasi XMMHUsi
TeopeTrueckrie OCHOBBI OIIK-4 Criocoben 060cHO- M3 84
OpraHUYecKOr XUMUM. BaTh 1 peann30BaTh B MPO- CobecenoBaHue 22
Yr1eBof0pojbl (DeCCHOHABHOM JesITe/bHO- TectrpoBaHue 44
Kucnopoacoaepxarye CTU COBPEMEHHbIE TEXHOJIO- 13 17
COeTUHEHUS CobecenoBaHue 11
T'MU C WUCII0J/Ib30BaHUEM 3ampra JIP 1
NMprOOpHO- TectrpoBaHue 44
YT/1eBOAbI WHCTPyMeHTa/NbHOW 6a3bl U 13 15
KCIM0JIb30BaTb OCHOBHbIE CobecenioBaHue 11
eCTeCTBeHHbIe, OHOJIOrHYe- TectupoBanue 24
A30TCO/iepXKallje COGNUHEHUA | ckyre i MPOheCCHOHATBHBIE nas 14
TIOHSITUSI U METO/IbI TIPU pe- TecripoBanue 21
['eTeporuk/iMueckue coefvHe- nn3 15
1IeHuH o01erpodeccro-
HUS CobecenoBaHue 11
Ha/bHbIX 3a/ay. TecTHpoBaHHe 5
Mogaynb 3: «OcHoBbI (hr3HUeCKON U KOJVIOUAHOM XUMHUH»
OcHoBsl (hu3nueckoii v koio- | OIIK-4 Criocoben obocHo- | 13 17
WHOW XUMHUU BaTh U peanu3oBath B po- | CobecenoBaHue 12
(hbeccroHabHOM fesiTesibHO- | 3aruTa JIP 2
CTU COBpeMeHHbIe TexXHOJI0- | TecTtupoBaHue 26

'y C UCII0JIb30BdHHUEM

nIprubOpHO-




WHCTPYMEHTATbHOM 0a3bl U
WCTI0/Tb30BaTh OCHOBHBIE
eCTeCTBeHHbIe, Oroioruye-
CKUe U rpodeccruoHaibHble
TIOHATHS] K METO/IbI TIPH pe-
eHnH oob1errpodeccro-
HaJ/IbHBIX 3a/1ay.

1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJUMBIE /11 OOEHKA
3HAHH, YMEHUM 11 HABBIKOB JIEATE/IbHOCTU B ITPOIIECCE

OCBOEHUSA INCIIUITVINHbBI

Tabnuija 2 — @opMUpyeMble KOMITETeHIN

Koz v HaiMeHOBaHMe KOM- Ko v HaMeHOBaHUe OtleHOYHBIe
TeTeHLUN WH/IMKaTOopa JOCTHKEeHHsI MaTepHasbl U
KOMITEeTeHL[UH cpezcTBa
(4acTH KOMITeTEeHI|UH)
Moaysb 1 «Heoprannueckasi XHMHSI»
I/I,[[-l OIK-4 3HAMb:
- OCHOBHBIE MOHATHS 1 3aKOHbI XUMUH;
- 3aKOHOMEPHOCTH TIPOTeKaHUsI XUMUYeCKUX
OTTK-4 Crioco6en 060cHO- | | P onecco®s .
- 0COOEHHOCTH XUMHUECKOU CBSI3U B
BATb 1 PEATIU30BATE B IIPO- | ha3ijgHpIX XMMUUECKHUX COeMHEHHSX;
(heccroHanbHOM - CBOMCTBA Ba’KHEMIINX K/IaCCOB
JiesITe/IbHOCTH COBPEMEH- | HeOpPraHWYeCKHX, OPraHu4eCKUX CoOeIUHeHUM
HBIE TeXHOJIOTUHU C BO B3aMMOCBA3HM C UX CTPOEHHUEM U
HCTIO/b30BaHMeM ripubop- | PYHKLHAMY;
HO-HHCTPYMEHTAITbHOM Ga- | CBOMCTBA pa3/IMUHbBIX JUCIIEPCHBIX CUCTEM U
pacTBOpPOB OMOIO/UMEPOB, METOAbI aHamu3a | /13
3bI M UCTOJIL30BATE OCHOB- | (. c1apa 11 XUMHUECKHX CBOICTB BELECTB; CobeceoBaHHe
HBIE ECTECTBEHHEIC, - TIpaBUJ/Ia TeXHUKY 0€301acHOCTY W MpaBwia | 3aiquTa JIP
Guonoruueckre 1 paboThI ¢ labopaTopHBIM 000pyZOBaHueM U | TecTrpoBaHUe

ripodeccroHanbHbIE
TIOHSTUSI 1 METO/IbI TIPH
peleHnn
ob1iernpodeccroHanbHBIX
3ajau.

CpefCcTBaMM U3MepeHU;

- TEXHUYECKHe BO3MOXHOCTH COBPEMEHHOT0
naboparopHoro o60pyI0BaHus;

- OCHOBHbBIE eCTeCTBeHHbIe, OMOIOTHUeCKre U
nipodeccroHaIbHbIE TIOHATHS M METO/IbI TIPH
perieHnH o01enpodeCcCrOHaNbHBIX 3a7ay,
COBpEMeHHbIe TEXHOJIOTHHU C UCTI0/Ib30BaHUEM
NIPUOOPHO-UHCTPYMEHTaIbHOU 0a3bl

WA-2 ork-4 YMeTs:

- TIO/Ib30BaThCsl XUMUUECKUMU PeaKTHBaMU,
nabopaTopHbIM 000pyJOBaHUEM U
Cpe/iCTBaMH U3MepeHHUsl TTPY TIPOBeIeHUH
71abopaTOPHBIX MCCIe0BaHU;
-CTaTUCTUYeCKH 0OpabaThIBaTh U
VHTEePIIPeTUPOBaTh UX Pe3y/bTaThl:

- CTI0/Tb30BaTh OCHOBHBIE €CTeCTBEHHbIE,
Bronornueckyre u npoeccroHanbHble
TIOHSITHSL ¥ METO/IbI TIPU pellieHnH




obmienpodeccroHaMbHBIX 3a7au

H-3 onk-4 BnageTs:

- HaBbIKaMH 00OCHOBAHUS U peaii3aljiu B
ripodecCMOHa/IbLHOM JiesiTeTbHOCTH COBpe-
MEHHBIX TEXHOJIOTHH C MCIT0/Ib30BaHUEM TTpU-
OOPHO-MHCTPYMeHTaIbHOM 0a3bl;

- HaBbIKAMHU PabOThI CO CTelUaTM3UpPOBaH-
HbIM 000pYZIOBaHHEM U CPeICTBaMU U3Mepe-
HUS [PU TIPOBeZIeHNH J1abopaTOPHBIX UCCIe-
JIOBaHMIA.

Mogaynb 2. «OprannuecKas XUMHA»

H/-1 orik-4 3HaTh:

- OCHOBHBIE MOHATHS 1 3aKOHBI XUMUH;

- 3aKOHOMEPHOCTHU TIPOTeKaHUsI XUMUYeCKUX
TIPOLIeCCOB;

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

- CBOMCTBA BayKHEMUIIIMX K/IaCCOB HeOpraHuue-
CKHX, OPraHUUeCKUX COeJMHeHUI BO B3aUMO-
CBSI3U C UX CTPOEHUEM U (DYHKIUSIMU;

- CBOMCTBA pa3/IMYHbIX JUCIIEPCHBIX CUCTEM U
pPacTBOPOB OMOTIOIMMEPOB, METO/IbI aHA/IK3a
COCTaBa U XUMHUUECKUX CBOMCTB BeIIleCTB;

- TIpaBUJIa TeEXHUKU 0e30TaCHOCTU U MpaBUiIa
paboThI ¢ 1abopaTOpHBIM 000PYZOBaHUEM U
CpeAiCTBAMU U3MePEeHUH;

- TEXHUYECKHe BO3MOXHOCTH COBPEMEHHOT'O
nabopaToOpHOTO 000PYIOBaHMS;

- OCHOBHbBIE eCTeCTBeHHbIe, OMOIOTHYeCKre U
nipodecCroHaIbHbBIE TIOHITUS U METO/IbI TIPU
perieHnH o01erpodeccCroHaNbHBIX 3a7iay,
COBpPeMeHHbIe TEXHOJIOTHU C UCII0/Ib30BaHUEM
NIpUOOPHO-MHCTPYMEHTATbHOW 6a3bl

I/I,ZI-Z OIK-4 YMeThb:

- TIO/Tb30BaThCsl XUMUUECKUMU PEaKTHBAMHU,
nabopaTopHBIM 000py/I0BaHUEM U CPe/ICTBa-
MU U3MepeHWs TIPU TPOBe/ieHnH labopaTop-
HBIX MUCCeZIOBaHUN;

-CTaTUCTUYECKH 00pabaThiBaTh U UHTEPITpe-
THUPOBaTh UX Pe3y/IbTAThI:

- UCTI0/Tb30BaTh OCHOBHBIE €CTECTBEHHBIE,
Ouosiornyeckre v rpodeccroHaTbHbIe TIOHS-
TSI 1 METO/IbI TIPU PeLIeHuH o01ernpodeccu-
OHA/TbHBIX 3a7iau

W/1-3 onk-4 Bnagets:

- HaBbIKaMH 00OCHOBAHUS U peau3aljiy B
nipodeCcCHOHABHOM IeATeTbHOCTH COBpe-
MEHHBIX TeXHOJIOTHH C MCIOIb30BaHUEM TIPU-
OOpHO-MHCTPYMeHTabHOM 0a3bl;

- HaBBIKaMU PabOoTHI CO CTelaTu3upOBaH-
HbIM 000pY/IOBaHHEM U CPeZICTBaMU U3Mepe-
HUsI TTPU TIPOBe/IeHNH J1abopaTOPHBIX HCCIe-

na3
CobecenoBaHue
3awwmra JIP
TectupoBanue




[ OBaHMU. \

Mojayb 3. «OCHOBBI (pH3UUeCKON U KO/JIOUAHON XUMHUM»

NJI-1 onk-4 3HaTh: a3

- OCHOBHBIE MOHSTHUS U 3aKOHbI XUMUU; TCn

- 3aKOHOMEPHOCTH TNpoTekaHusi xumudeckux | CobecesoBaHue
TMPOL[eCCOB; 3aumra JIP

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

- CBOMCTBA Ba)KHEMIIIMX K/IaCCOB HeEOpPraHuue-
CKUX, OpraHUueCcKuX COeJUHeHUH BO B3aUMO-
CBSI3U C UX CTPOEHUEM U (DYHKITUSIMU;

- CBOMCTBA Pa3/MUHBIX JUCTIEPCHBIX CUCTEM U
PacTBOPOB OMOTOIMMEPOB, METO/Ibl AHA/TK3a
COCTaBa U XUMUYECKUX CBOMCTB BeIIleCTB;

- TIpaBW/Ia TeXHUKHU 0e30T1aCHOCTH Y TpaBU/Ia
paboThI ¢ 1abopaTopHBIM 000PYZOBaHUEM U
CpefCTBaMM U3MepeHUl;

- TeXHUYeCKHe BO3MOXXHOCTA COBPEMEHHOTO
nabopaTOpHOT0 000PYIOBaHMS;

- OCHOBHBIE eCTeCTBeHHbIe, O0/IOrHYecKre 1
nipodecCHOHa/IbHBIE TIOHITUS U METO/IbI TIPU
peliieHnH o01IenpodeccUOHATBHBIX 3a/]ad,
COBpeMeHHbIe TeEXHOJIOTHH C UCTI0/Ib30BaHHEM
NIPUOOPHO-UHCTPYMEHTaIbHOU 0a3bl

WJI-2 onk-4 YMeTs:

- TI0JTb30BaThCsI XUMUYECKUMH PeaKTUBaAMH,
nabopaTopHLIM 000py/I0BaHUEM U CPe/ICTBa-
MU U3MepeHUs TIpY TIPOBeleH|H 1abopaTop-
HBIX UCC/Ie[IOBaHUM;

-CTaTUCTHUUECKH 00pabaThiBaTh U MHTEPIIpe-
THUPOBaTh UX PE3y/IbTAThI:

- UCTIOIb30BaTh OCHOBHBIE €CTeCTBEHHbIE,
Ouosoruyeckre u podeccroHanbHbIe TIOHS-
THUSI 1 METO/IbI TIPH pelieHuu obirjernpodeccu-
OHa/TbHBIX 3a7iau

I/I,ZI-3 OITK-4 BJ‘I&,II[ETLZ

- HaBbIKaMK 00OCHOBAHMS U peai3aljiu B
nipodhecCUOHATBHOM /1eITe/TbHOCTH COBpe-
MEHHBIX TEXHOJIOTHH C MCII0/Ib30BaHUEM TIpH-
OOpHO-MHCTPYMEeHTa/TbHOMW 0a3bl;

- HaBbIKaMU PabOoTHI CO CTielMau3upOBaH-
HBbIM 000PYZIOBaHUEM U CPEZICTBaMU U3Mepe-
HUS [PU TTPOBe/IeHNH J1ab0paTOPHbBIX UCCIIe-
JIOBaHUU.

O11eHOYHbIe MaTepHa/Ibl U CPeACTBA AJIsl MPOBepPKH C(h)OPMUPOBAHHOCTH
KOMIIeTeHIM




Mopaynsb 1: «Heoprannueckasi XuMusi»
Pa3pen 1. «BBegenue B npeagmer xuMmuH. OCHOBHbIE 3aKOHBI U IOHATHUSA»
Tunossble 3aauM 1o pasjgeny: «Beegenue B npegmer xumuu. OCHOBHBIE 3aKOHBI U
MNOHATHUA»

1. IIpu B3aumozericTBUM 3,24 T TpexBaJeHTHOIO MeTasljla C KUCI0TOU Bbienunock 4,02 1 Bo-
Jopoza (H.y.). Berurciure MossipHble MacChl S5KBUBaJIEHTOB MeTajula, ero OKCH/a U aTOMHYIO0 Maccy
MeTasa.

2. ITpu BoccTaHOB/IeHWH BogopoaoM 10,17 © oKcHza JBYXBaJeHTHOIO MeTajlla 00pa30Baioch
2,25 1 BOZpl, MOJISIDHas Macca 3KBHBajieHTa KoTopou 9,00 r/mMonb. BerunciuTe MossipHble MacChl K-
BHUBAJIEHTOB MeTaJl/la, ero ru/JpoKCy/ia U aTOMHYI0 MacCy MeTaJuia.

3. Ha oxwranue 2,99 T ABYXBa/JIeHTHOTO MeTa/sa notpeboBasock 1,33 11 kKuciaopozga (H.y.).
BbruriciuTe MosisipHbIe MacChl 5KBUBa/IeHTOB MeTaJlla, ero okcuza. Kakoi 3To metann?

4. TIpu BoccTaHoB/eHUU 6,50 T OKCHZIAa TpeXBaJIeHTHOTO MeTasia obpa3oBanock 4,45 r MeTan-
na. BerurcinTe MOMsIpHBIE MacChl 9KBUBAZIeHTOB MeTasl/a, ero okcuza. Kakoit ato metann?

5. Cynbtug Mbibsika cogepxut 39,0% cepsl, MoJisipHasi Macca SKBUBajieHTa KoTopoi 16,0
I/MOJb. BbluKMcCMTe MOJISIPHYIO MacCy SKBUBajeHTa U BaJleHTHOCTb, MBILIbSIKA, COCTaBbTe (POpPMyIy
3TOrO BellecTBa.

6. ITpu peakuyu Mexzay 0,366 r AByxXBa/leHTHOTO MeTa/ljla U KMCJIOTOW BbIZIeIUIOCh 336 M
BoZi0poZa (H.y.). Beruncivre MosisipHbIe MacChl 5KBHMBa/IeHTOB MeTajlla, ero OKCHU/a U OrpefiesiuTe Ka-
KOH 3TO MeTaJll.

7. BojopoaHoe coefjviHeHMe TpexXBaJeHTHOIO 37ieMeHTa coZepxuT 8,9% Bomopoza. Berunciu-
Te MOJISIPHbIEe MacCChl S5KBUBA/IEHTOB 3/1EMEHTa, JaHHOI0 THJPUAA U aTOMHYI0 MacCy 3/IeMeHTa.

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

9. [IByxBaneHTHbIN MeTan Maccoit 0,601 r B3aumozpeicTByet ¢ cepoit maccoi 0,480 r. Berumc-
JIUTe MOJISIPHBbIe MacChl 5KBUBa/IEHTOB MeTaslia, Cyab(drja MeTasia ¥ aTOMHYI0 Maccy MeTasa.

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

11. IIpu okucnenuu 2,81 T AByXBaJeHTHOTO MeTajaa obpa3oBanoch 3,21 T ero okcuza. Bbi-
YUCUTE MOJISIDHYIO Maccy meTaia. Kakor 31o Meta/ut? KakoBa mMosisipHast Macca MeTasia U MOJIsip-
Hasl Macca SKBUBaJIeHTa MeTasia?

TpeboBaHusi K 0opM/IeHHIO OTUeTa M0 JIabopaTopHOii pabore.
Ortueta oopmisieTcsi B 1abopaTOpHO TeTpaiy.

CopepxaHue oTuera:

[MopsiakoBbI HOMep JlabopaTopHOU paboTk, ee Ha3BaHUe.
Llens paboThl.
3ajaHue.
Kpatkoe TeopeTrueckoe BBe/ieHUE K JIaHHOU pabore.
Ha3BaHue omnbITOB.

6. OdopmsieHre pe3yIbTaTOB OIBITOB B COOTBETCTBUHU C MPEABSIB/SIEMBIMHA TPeOOBAaHUSIMH.
3amura abopaTopHOM paboThl OCYIECTB/SIeTCS Ha 3aHSATHH, CJIe/IyIOIIeM TI0C/e ee BbIMOJHeHUs.
[Tpu 3amuTe CTYEHT 0/DKEH MpeICTaBUTh OTYET T10 JlabopaTopHOH paboTe, COCTaB/IeHHBIH TI0 Tpe/i-
JIO)KeHHOM BblIIlIe cxeMe, TIOSICHUTh BCe TIpUBe/ieHHbIe pacyeThl U BbIBO/IbI, BHITIOJIHUTH CBOW BapHaHT
3aJlaHus 110 TeMe JlabopaTopHOU paboThI (PEIUTh 3aZjauy UM COCTAaBUTb YPaBHEHUS] XUMUUECKUX pe-
aKLU).

kW=

TecToBbIe 3ajaHuA /1A TeKYIero KOHTPOJ/IsA 3HAaHHUH 110 pasjeny: «BBefeHne B npegMeT XHMHH.
OCHOBHBIE 3aKOHBI U IOHATHA»



Bbi6epume o0uH npasus/ibHbIll omeem:

Ba)kHeililue TeopHH, COCTaB/IAIOIIHE 0CHOBY XUMHUH, ITO

+ aTOMHO MOJIeKy/IsipHas Teopysi KBAHTOBasi TeOPHsI CTPOEHUSI aTOMOB U MOJIEKY/1, 3aKOH COXPaHEeHUsI
Macchl ¥ 9HEPTUU, TIePUOANUeCKUN 3aKOH;

OKUC/IUTe/TbHO- BOCCTAHOBUTEJIbHASL TEOPUS], TEOPUS U/lea/IbHbIX a30B, TEOPUsI CTPOEHUST KOMIIEKC-
HBIX COeUHEeHU;

Teopusi KUCJIOT U ocHOBaHuM bpeHcTrea JIoypu, Teopusi BaeHTHBIX CBsi3elt ['aiiTyiepa u JIoHAOHa;
TeopHsi XUMUUeCKUX CBsi3eld, TeOpUsi reTepOoreHHbIX MTPOL[eCCOoB, 31IeKTPOHHAas TeOpUs;

Mebuaied XHMHYeCKH Hele/TMMOM YacTHIeH BellecTBa SAB/IAeTCS:
MOJIeKYJIa;

HOH;

+aToM;

XUMHUYECKUH 3/IeMEeHT;

Ko/1MuecTBo BeuiecTsa — 310:

+TIOPLMSA BEIL|eCTBA, U3MEePeHHasl B MOJISIX;
YHCJI0 CTPYKTYPHBIX YaCTHll, paBHoe 6-10%3
Macca BelecTBa;

HaBeCKa BellleCTBa;

M30TONBI XMMHUYECKOI'0 3/1eMeHTa OT/INYaTCs APYT OT Apyra:
4110 UMCTy HEUTPOHOB;

TI0 YHCJTy 3/1eKTPOHOB;

T10 YKCJTy TIPOTOHOB,;

TI0 TI0JIO)KEHUIO B NePUOIUUYeCKOM CUCTeMe;

Kakas cTpoka 13 nepeuync/ieHHbIX BelIeCTB BK/IFOUYaeT TOIBKO MPOCThIe BelecTBa?
KHUCJIOPOZ, BO3AYX, BOJIOPO/, ¥KeJie30;

docdop, Bojopoj, MUpHUT, cepa;

JlepeBo, TIeCOK, MeT;

+>Kese30, cepa, 030H, a/iMas;

N3 nepeunc/ieHHbIX SAB/IEHUN 0TMeTbTe XMMHUUYeCKHUe:
t+ropeHue CIINYKU;

+CKHCcaHUe MOJIOKa;

+prKaB/ieHUe XKejesa;

IpaB/IeHUe MeTasla,

Kakoii 3aK0H /laeT 0CHOBY /I/Ifl COCTaB/IeHHsI XUMUYECKHX pPeaKuu?
3aKOH TOCTOSTHCTBA COCTaBa BeIlleCTBa;

3aKOH 5KBUBAJ/IEHTOB;

+3aKOH COXpaHeHUsI MacChl Bell[eCTBa;

3akoH ABOrajipo;

Urto Ha3bIBaeTcs MOCTOSIHHOM ABoraapo?

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

+uncio vactuiy 6,02-10%3, cogepxkaiuxcs B 1 Mojib 1060r0 BelecTBa;
1 Mot BelecTBa, cogepsarruii 6,02-10 22 aToMoB;

coziep>kanue 6,02-10 22 aromoB B 12 I. yriepoga;

Kem YCTAaHOBJ/IEH 3aKoH MMOCTOSIHCTBA COCTaBa BEH.IECTBa?



M. B. JIOMOHOCOBBIM;
K. JanbToHOM;

+XK. IIpycrom;

A. ABorazpo;

MHorune XuMH4YeCKHe 3/IEMEHThI 00pa3yl0T HeCKO/IBKO MPOCTHIX BeleCTB, 00/1aa0IuX pas-
JIMYHBIMHU cBoMcTBaMu. Kak Ha3bIBalOT 3TO siB/IEHHE?

M0JIUMOP(PU3MOM;

TOMOJIOTHEH;

MHOT'OMEPHOCTBIO;

+anioTponue;

XuMHYeCcKHe CoeJHHEeHHs MePeMeHHOr0 COCTaBa Ha3bIBAKOT:
CJIO)KHBIMU BeIIleCTBAMU;

JATbTOHU/AMU;

KOMIL/IEKCHBIMH Bel|eCTBaMU;

+0epTo/aaMu;

XumMuueckye coefHUHEHUs MTOCTOSTHHOI'0 COCTaBa Ha3bIBAKOT:
OepTonMaamu;

BelljeCTBaMU;

+1a/bTOHUIAMU;

KOPITYCKY/IUJaMu;

Onpegenure Maccy () KHC/IOPOJa, 00beM KOTOPOro (H.y.) cocrasisier 44,81
6,4;

+64;

22.4;

2,2;

Onpejenure KOJIMYECTBO MOJIb X/I0Pa, 00beM KOTOPOTro NPH H.y. ocTaBjser 11,2 i
+0,5;
11,2;
22.4;
10,5;

Macca obpa3ua kapOooHara Kanbsnus paBHa 10 r. Onpesesiure KOJIM4eCTBO MOJIb 3TOH COTH
100;

+0,1;

0,01;

10;

Kakyro maccy (r) umeet 1,55 <1023 mos1eky1 Bogbl
+4,63;

46,3;

0,46;

46;

Kakoe K0/1MueCcTBO BelecTBa (M0JIb) COCTAB/IAIT 6,02-10%° MosekyJ1
10;

+100;

0,1;



1000;

MoJisspHas Macca KaKHX U3 MPUBe/JeHHbIX HIDKE BeIl[eCTB 0iHHAKOBa
CaCOs3 u NaBr;

+H3PO4 1 HaSOy;

CuS u AuCls;

NaBr u CuS;

Kakue 13 nepeunc/ieHHbIX HH)Ke ra30B jierue Bo3gyxa
+a30T U aMMUaK;

a3oT U KUCJIOPOJ;

amMMuaK 1 ¢Top;

KH1ciopo/ 1 ¢hrTop;

Kakoii 00bem 3anuMarot npu H.y. 100 Mosib /1106010 rasa
22,4 m;

+22.4 nv3;

22,4 M5;

2,24 m3;

B kKakom o00béMe (J1) aproHa (H.y.) COAep>KUTCH CTOJIBKO JKe aTOMOB, CKO/IbKO B 11,2 ;1 Bogopoja
+5,6;
11,2;
22,4;
224;

Kakoii 43 MeTa/1yIoB MOXKeT MMeTh MOJIAPHYI0 MacCy SKBHBaJ/IeHTa, paBHYI0 32 r/Mo/ib
+Cu;

Fe;

Na;

Ca;

MoisipHbIe Macchl IJKBUBA/IEHTOB KaKMX BelleCTB PAaBHbI HX OTHOCUTE/TLHBIM MOJIEKY/IAPHBIM
Maccam

+HCI 1 HCIOg;

CaClo u NaHCO3;

+HCI u NaHCO3;

HClO4 u CaCly;

KakoB ¢akTop 3xBUBa/ieHTHOCTH 0PTO(¢ochopHOI KMC/IOTHI B PeaKI[um:
H3PO4 + 3KOH = K3P04 + 3H20
1
1/2
+1/3
1/5

Onpepenure 3HaUeHHS MOJIAPHBIX MAacC YJKBHBa/IeHTOB (I/MoJib) cieyomux Bemects: NaCl u
NaHSO3

+58,5u 104

104 u 58,5

58,5u 10,4

585wu 1,04



Haiiure Maccy BemjecTBa HUTpaTa aMMOHHS ( T'), KOTOPasi MOXKeT ObITH MOJIyYeHa MPH B3anuMo-
AeiicTBUH 224 1 aMMHaKa € a30THOW KHCJI0TOM MPU HOPMA/IbHBIX YC/I0BHAX.

8

+800

80

0,8

B peakijuio ¢ BoJjopoAoM BCTynu/io 7,1 r ra3oodpa3Horo xjiopa. PaccunTaiiTe KOJIMUeCTBO Belle-
cTBa (M0JIb) MPOAYKTA pPeaKiiu.

0,1

0,3

+0,2

0,4

CepHyI0 KHC/IOTY MO/Iy4alT IpH B3anMogeiictBuu okcuja cepbl (VI) ¢ Bojoii. CKo/IbKO rpam-
MOB OKCH/Ia Cepbl HE00X0AMMO B3ATH /i moayueHus: 196 r Hx SO4?

1,6

+160

16

0,16

130 r gUHKA NMpopearupoBasio ¢ KHCA0poAoM. CKOJIBKO rPaMMOB OKCH/[a IJHHKA 00pa30Basioch?
1,62
+162
16,2
1620

Kakoii 00sem (/1) AnoKcuja cepsbl (H. y.) oopasyercs npu oxurannu 20 1 H>S? Peakuus npote-
KaeT B COOTBETCTBHHU C YyPaBHEHHEM

2H; S + 30 = 280; + 2H0.

0,02

2

0,2

+20

Kakas Macca BojpI () MoXeT ObITH MOJTy4YeHa NP B3aUMO/IeiiCTBUH C KHC/I0PO/ioM 224 J1 BOJO-
popaa?

0,18

18

1,8

+180

Haiiute Maccy ruApoKCcH/ia KaibuA (T), KOTOPBIN 0BT MO/Ty4eH NP B3aUMO/IeHCTBUH C BOJOM
658,8 r HeraiieHoM HU3BeCTH, cojepxaieit 85 % CaO.

74

800

+740

1000

Bbi0epuTe HeCKO/IBKO MPAaBHW/IBHBIX 0TBETOB.

Yucsio ABOrajjpo paBHo:

+6,02¢10% monp!

+ yncay aTomMoB B 12 r yryiepoja



YKMCTy MOJIeKy/1 B 1 MMoJie jiro60ro BelllecTBa
YKMCTy MOJIEKY/ B 1 J1 m060ro rasa, HaXoILerocst P HOPMAaJTbHBIX YC/IOBUSIX

Bomnpocsl s cobecegoBaHus o pasjeny 2 «CTpoeHHe aToMa M XUMHYECKasi CBA3b»
1. CoBpeMeHHbIe Mpe/CTaB/IeHrst 0 CTPOeHHUH aToMOB. M3oTomnbl. CTpoeHwue.
3JIEKTPOHHBIX 000/I0U€K aTOMOB. J/IeKTPOHHAs! KOH(UTypalysi aToma.
2. 3aKOHOMEPHOCTHU U3MeHEeHUs] XUMUUYECKHX CBOMCTB 3JIEMEHTOB U UX COeJJUHEHUM B 3aBUCHMOCTU OT
nonoxeHus B [leproguyeckoit cucTeMe 3/1eMEHTOB.
3. XuMuyecKasi CBsi3b: KoBajieHTHasi (TIO/isipHasi U HeroJisipHasi), MOHHas, MeTasiimueckasi. CriocoObl
00pa30BaHus KOBAaJIeHTHOU CBSI3U. DJIEKTPOOTPHIIATETbHOCTb.
4. Tumbl TMOpUAM3ALMKM aTOMHBIX opOuTaseii. 'eoMeTpusi MOJIEKYII.
5. CrereHb OKHC/IEHUS Y BaJIECHTHOCTb XMMHAUYECKUX 3JIeMEHTOB.
6. BogopoaHas CBSI3b.
7. MexXmoJieKy/IsipHble B3auMO/]eHCTBUSI.

TumnoBble ynpa)kHeHus o pa3jeny 2 «CTpoeHue aToMa M XUMHUYeCKas CBA3b»
1. HamuiuTe 3/71eKTpOHHBIE (hOPMY/IbI aTOMOB 3/IEMEHTOB C TIOPSIAKOBBIMU HOMepaMu 16 u 29, yuu-
ThIBas, UYTO Y II0C/e[Hero Ha YeTBePTOM 3HepPreTUUeCKOM ypOBHe O[WH 3JIeKTPOH. K KakoMy 3/ek-
TPOHHOMY CEMEMNCTBY OTHOCUTCS KaXK/IbIF U3 3TUX 3/IEMEHTOB?
2. Harmimwmre 31eKTpOHHBIE (POPMYJIBI M YKKUTE YHUC/IO0 CBOOOAHBIX d-opOuTasei Al aTOMOB CKaH-
[Visl ¥ IUDKOHUSL.
3. Hanummre 31eKTpoHHBIe ()OPMYJ/Tbl aTOMOB M MOHOB aTFOMUHUS U KaJTbLIMSL.
4. HanuiuTe 3/1eKTPOHHBIE ()OPMY/Ibl aTOMOB 37IEMEHTOB C TOPSIKOBBIMU HOMepaMu 35 U 42, yuu-
ThIBas1, YTO y IOC/IeZJHEr0 Ha IIITOM SHepreTHyeCKOM YPOBHe OZIUH 3JIEKTPOH.
5. HanuimTe 3/1eKTpoHHBIe (hOPMYyJibl aTOMOB Maprasiia u cejieHa. K Kakomy 3/1eKTpPOHHOMY ceMeii-
CTBY OTHOCHUTCS K&X/IbIF U3 3TUX 3/IeMEHTOB?
6. Harmimute 3meKTpoHHBIe (HOPMYJ/IBbI U YKa)KUTe UHC/I0 CBOOOAHBIX d-opOuTaseit /1si aTOMOB TUTaHA
Y HUOOWSI.
7. HanuimTe 3/1eKTpoHHbIE (DOPMY/ibl aTOMOB KPEeMHHsI U »Kejie3a. Pacmipefieniite BajieHTHBIE 3J1€K-
TPOHBI 110 OPOUTAJISIM /IJIs1 3TMX aTOMOB B HEBO30Y>K/JeHHOM COCTOSTHUH.
8. YKaxkuTe BCe 3HAUEHUS TJIaBHOT'O, OPOUTATBHOTO M MAarHUTHOTO KBAaHTOBBIX UKCEJT /ISl 3JIEKTPOHOB
aTOMOB OepuJITUsS U KUCIOPO/a.
9. YKa)knTe BCe 3HAUeHUS I7IaBHOTO W OPOUTANIbHOTO KBAHTOBBIX UMCEJT [JII BHEIIHUX 3JIEKTPOHOB B
aTomax 3/1eMeHTOB C IOPsALKOBbIMUA HOMepamu 27 u 32.
10. HanuiuimTe 371eKTpOHHBIe (pOPMYJIbl aTOMOB MarHusi U xJjiopa. Pacrpe/ienivite BajieHTHbIE 3/1€KTPO-
HBI TI0 OpOUTa/ISIM aTOMOB XJIOpa B BBICILIEM SHEPreTUUeCKOM COCTOSIHUY.
11. Hanummmre 3/1eKTpOHHbIe (DOPMYJIbI M YKa)KUTE UMCJIO BaJIeHTHBIX 3JIeKTPOHOB /1J1si aTOMOB HUKeJIs
u bpoma.

TecToBble 3aiaHNs /1A TeKYyIero KOHTPO/isi 3HAaHUM 10 pa3jeny: «CTpoeHune aToma U
XHMHUYeCKas CBSI3b»
YTo AB/IsieTCsl 0CHOBAHUEM //Is COBPeMeHHON KBaTU(PUKALMUA XUMHUYECKHX 3/1IeMeHTOB?
BaJIEHTHOCTh
CTpOEeHHe aToma
aTOMHasi Macca
+4KC/I0 TIPOTOHOB B si/Ipe aToMa

Yro onpejenseT (pu3nUeCcKHil CMBIC/I NOPAAKOBOr0 HOMepa XMMHYeCKOro 3j1eMeHTa?
T10JIO’KeHHe JIeMeHTa B [IepUOJU4YeCKOU CUCTeMe

+4KC/I0 IPOTOHOB B si/ipe aToMa

YMCJIO SHEPreTUYeCKUX YpPOBHEMN

YKC/I0 HEUTPOHOB B aTOMe



Uro onpeesisier puU3nUeCKHd CMBIC/I HOMepa Mepuojia B MepUOJUYeCcKOoH cucreme?
CXoHble (PM3UKO-XUMHUUECKHe CBOMCTBA 37IeMEHTOB JAHHOT0 TIeproia

MeTa/UTnueCcKye CBOWCTBA C/IeBa HAIllpaBo 0C/1abeBaroT

+4KCJI0 37IEKTPOHHBIX YPOBHE B aTOMaxX pPaBHO HOMepy Nepuoja

CBOMCTBA 3/IeMEHTOB TIePUOANUECKU TTOBTOPSIFOTCS

Yem 00yC/1I0B/IeHbI META/UTHUECKHE CBOMCTBAa XUMHUYECKHUX 3/IEMEHTOB C TOUKH 3PeHUs] XUMHH ?
+CrMoCcoOHOCTBIO aTOMa OTJ]aBaTh J€KTPOHBI

CIIOCOOHOCTBIO pearupoBaTh C HeMeTaJlaMU

Be/IMUMHOM 3/1eEKTPOOTPULIATE/ILHOCTU

CTpOeHUeM KPUCTa/VIMUeCKOU pelieTKU

Kakue cBO#iCTBa yCH/TMBAKTCA Y XMMHUYECKHX 3/IEMEHTOB IJIaBHBIX MOATPYIII C yBe/THUEeHHEM
aTOMHOIr0 HOMepa?

+MeTa/l/yInuecKre CBOMCTBA

HeMeTa/JIM4ecKue CBOIMCTBA

XUMHYECKast aKkTUBHOCTD

pacTBOPUMOCTH B BOjie

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

3JIEKTPOTIPOBOJHOCTh

+OKHUC/TUTE/TbHBIE CBOMCTBA

OTHOCHUTEJIbHAS TVIOTHOCTh

Kakue XxuMmHuuyeCcK#e 3JIeMeHThI paCHOJIO)KEHbI B l'IOpH/:[Ke B03paCTaHI/Iﬂ HUX dTOMHBIX pa/:[I/IYCOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

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

yBeJMueHUeM Urcsia HeUTPOHOB B siipe

yMeHbllIeHHeM pajinyca aTOMOB

yBeJIMUeHNeM UKca 37IeKTPOHOB Ha BHEIITHEM SHePreTHYecKOM YPOBHE

+yBe/IMueHreM paiiyca aToOMOB

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

+24

26

56

Yemy paBHO 4yHC/10 cBOOOAHBIX 3d opOuTasieii B aToMe [UHKA?
5

+0

1

2



B no6ouHbIX MOArpynnax nepuosHYecKor CHCTeMbI BOCCTAaHOBHUTE/IbHAA CIOCOOHOCTH aTOMOB
XHMHUYECKHX 3/IeMeHTOB pacTeT C :

+yBe/IMyeHueM paJiiyca aTOMOB

YMeHBIIIeHWeM pasuyca aTOMOB

yBeJ/IMYeHreM UKc/ia 3/IeKTPOHOB Ha BHEIIIHEM SHepreTUuecKoM ypOoBHe

yBe/IMYeHneM 3apsija sapa

YeMy paBHO MaccoBOe YHC/I0 aToMa?
YKC/Ty IPOTOHOB B aTOMe

YKCJTY 3/1eKTPOHOB B aTOMe

YHCy HEUTPOHOB B aTOMe

+4KC/Ty HYK/IOHOB B aTOMe

UeMy paBHO YHC/I0 HEUTPOHOB B aToMe 15 P?
31

16

+15

46

Kakoe KBaHTOBOE YK (/10 XapaKTepU3yeT HallpaB/ieHHe 3/IEKTPOHHOr0 00/1aka B MPOCTPAHCTBE?
n

1

+ml

ms

Kakue 3HaueHHUs1 NIPUHAMAaET MarHUTHOE KBAaHTOBOE YHCJ/IO /I/isi opouTasieii d-moaypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4HC/I0 opOuTasei Ha f-nmogypoBHe?
1

3

5

+7

ATOMBI, KAKOr'0 /1eMeHTa MMEKT 3/IeKTPOHHYI0 KOH(UIypPaLMI0 BHEIIHero cios: 4s4p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAIOTCS aTOMBI H30TONOB O/JHOI'0 3/IEMeHTa?
YKC/IOM TIPOTOHOB

+YKCIOM HEHTPOHOB

YKCJIOM 3JIEKTPOHOB

3apsiioM sipa

YeMy paBHO MacCcoBOe YHC/I0 a30Ta 7N, KOTOPBIH CO/epP>XUT 8 HEMTPOHOB?
14
+15



16

17

Kakmue 3HaueHHsi NPMHUMAaeT 0pOUTa/IbHOE KBAHTOBOE YHC/IO /I BTOPOI'0 SHEpreTH4eckoro
ypPOBHA?

0, 1,2

-2,-1,0,1,2

+0,1

1

Kak 00603Hauaercsi mogypoBeHb, Aj1s1 Kotoporon =4 ul=0?
4f

4d

4p

+4s

ATOMBI, KAKOIr'0 3/IEeMeHTa HMEIOT 3/IeKTPOHHYI0 KOH(UIypaMIio BHEIIHero c/iod:...3s23p*?
6C

1451

+16S

24Cr

TpoHHas Gopmysia atoma 1s22s*2p63s23p3. Onpegenure 31eMeHT U BO3MOXKHBIE CTEeleHH OKHCJIe-
HUA

+3, +5. As

+4,+6. S

++3, +5.P

+3, +6.P

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

+ 20

50

19

Jl/ia aToMa C 3/IeKTPOHHO# (pOPMYJI0k BHELIHHX 3/IeKTPOHOB yKaxkuTe 4 s23d'%4p? unciio Hecna-
PEeHHBIX Y/1eKTPOHOB B OCHOBHOM COCTOSIHUHM aToMa

5

6

+2

4

YKaxuTe 3/1eKTPOHHYI0 (hopmyJ1y aroma ¢ropa.
1522522p®

1522s22p?

+1522s22p°

1522s22p®3s?

JIns psAj YacTUL| yKaXKUTe, A1 KOTOPBIX 3/IeKTPOHHbIE (POPMYJIbI 0AMHAKOBBL.
Cl-, F, Br

Li*, Na*, K*

+Mg?*, F-, Na*

N,O,F



YKakuTe M0J/IHYI0 3/IEKTPOHHYIO (hopMy/ly aToma 23 V B OCHOBHOM COCTOSIHMM, PaciioJiaras op-
OuTa/ M (3HepreTUyYecKue MoAypoBHH) B COOTBETCTBHH C yBe/IMYeHHeM 3Heprun. Onpeje/iure
Habop yeTbIpex KBAHTOBBIX YHCEJI /I/IfA M0C/IeJHEro 3/IeKTPOHA JAaHHOI0 3/IeMeHTa.
15?2s22p®3s23p®3d#4s?; n =4;1 = 0; ml = 0; ms = %

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

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

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

YKakuTe M0J/IHYI0 3/IEKTPOHHYI0 (opMyJly aToma 30Zn B 0CHOBHOM COCTOSIHMH, paciio/iaras op-
OuTa/ M (3HepreTHyYecKue MoAypoBHH) B COOTBETCTBHH C yBe/IMYeHHEeM PacCTOSTHUSA OT sifipa.
Onpegenure HaGop YeThbIpex KBAHTOBBIX YHCE/I /I/IfA I0C/IeJHEro 3/IeKTPOHA JAHHOI'0 /IeMeHTa
1522s22p®3s23p3d74s?; n = 3;1 =2; ml =-1; ms =%

+1522s22p83s23p®4s23d'%; n = 3;1 =2; ml = 2; ms = %

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

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

YkaxuTe Mo/THYI0 3/IeKTPOHHYI0 hopmysry aTroMa 15P B Bo30yxjeHHOM cocTosinuu (P*), u moHa
P3*,

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

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

P* 1 s22s22p®3s23p3; P3* 1 s22522pf3s23p?

P* 1 s225%2p®3s23p3; P3* 1 s22522p°3s93p?

YKaxkuTe M0J/IHYI0 3/IEKTPOHHYI0 (JopMyJly aTOMa B OCHOBHOM COCTOSIHMH, pacriojiaras opoura-
/i (3HepreTUYeCcKHe MoAyPOBHH) B COOTBETCTBUM C YBe/IMYEHHUEM PACCTOAHHUSA OT A/PA, €C/IH
MOC/Ie/fHEMY 3/IeKTPOHY JAHHOI'0 3/IeMEHTa COOTBETCTBYIOT CJ/Ieylol{e KBAHTOBbIe YKC/Ia: N =
3;1=2; ml = -1; ms = —%. Kakoii 5T0 3/1eMeHT?

1522s22p®3s23pb3d24s? ; 22Ti;

1522s22p®3s23p®3do4s? ; 29Cu;

+15%25%2p°®3s?3p®4s23d? ; 22Ti;

1522522pf3s23pb4s23d° ; 29Cu.

YKaKuTe Mo/IHYH 371eKTPOHHYI0 (JOPMYJTy aTOMa 16S BO BCeX BO3MOXKHBIX BO30YK/€HHBIX CO-
crossHMAX (S*).

1522522pf3s23p*; 1522s22pf3s23p33d!

1522522p®3s23p*; 1522522p®3s!3p33d?

+1s522s22p%3s23p33d'; 1s22s22pf3s!3p33d?

1522522pf3s!3p33d?; 1s22s22p®3s23p63d24s?

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

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

oF — TONMBKO OKMCAUTEND ; F~— TO/IBKO BOCCTAaHOBHUTE/Ib

9F— — TONMBKO OKHUCIUTe/b ; F~ — 11 OKMC/IMTe b Y BOCCTAaHOBUTE/Ih

Pacnosioxxure ciiefyromye opouTanu ( FJHepreTHyecKue Mo/ [ypoBHH) B MOPsiAKe BO3pacTaHus
3Hepruu: 3p, 3s, 3d, 4s, 4p. Vicno/ib30BaHNe KaKoro npaBu/ia Mo3BoJiseT N0/ TBePAUTH AAHHYIO
C/1efi0BaTe/bHOCTD?

3s<3p<3d<4s<4p; 1- e npaBuao KieukoBcKOro

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



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

Pacnosioxxure cepyronye opouranu ( JHepreTnyecKue Mo jypoBH1) B NOPsiiKe BO3pacTaHUs
JHeprum: 4s, 4p, 4d, 5s, 5p. Vicrio/ib30BaHHe KaKoro npaBu/ia Mo3BoJisieT MOATBEPAUTh AaHHYI0

Moc/Ie/l0BaTe/IbHOCTD?

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

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

YKa)KI/ITe, B KdKHUX U3 HPHBEAEHHBIX HHXKe MOJIeKyf[ KpaTHOCTb CBA3U paBHa ABYyM:
+0O»

N>

Clz

+CyH>

YKaxunTe, B KAKMX U3 MPUBE/J€HHBIX HIKEe MOJIEKYJ/I KPaTHOCTh CBSI3M PaBHA TPeM
02

+N>

Ch

H>

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

HBr

HI

+HF

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

+H> SO4

Clz

H>

YKaxurte MO0J/I€KYJ/Ibl, B KOTOPbBIX HUM€ETCHA CBA3b, 06pa3013a1-maﬂ 10 JOHOPHO-dKLEIITOPHOMY Me-

XaHU3My:
02

N2

Cl
+NH4+

YKaxuTe CoeJUHEHHUs, B KOTOPbIX HMEIOTCH Sp3- rubpu/HbIe opouTaIm :
+H>O

+NH3

HCl

coO

Ykaxure coeauHeHud , MOJIEKyflbI KOTOPBIX HMEeT ﬂHHEﬁHoe CTpOEHHe H
+COy

H>O

NHz



CCly

YKaxuTe coe[UHEHHS , B KOTOPHIX ()opMa MOJ/IeKy/l TPUrOHa/IbHas IMPaMu/a:
CO2

NO2

+NHj3

BEF3

YKakuTe CoeJUHEHHS , B KOTOPbIX 0POHTa/IM eHTPA/JILHOr0 aT0Ma HaXxOAATCA B Sp>- rubpuu-
3aLuu :

+CH4

BF3

CcoO

CO..

Ykaxure BelleCcTBa, KOTOpPbIE 06pa3OBaHbl 3a CYeT KOBa/ICHTHOM HerlOJ'[ﬂpHOﬁ CBA3U:
SO>

+02

P20s

+Cl

YKaXuTe BellleCTBa , KOTOpPbIe 00pa30BaHbI 3a CYET HOHHOW CBSI3H:
+KCl

NO2

P205

+Nal

Ykaxure CO€JHHEHHSA, B KOTOPbIX KOBA/ICHTHAA CBA3b 06pa3OBaHa TOJIBKO I10 OGMEHHOMY Me-
XaHU3MY:

+H3PO4

NH4Cl

[BF4]-

+ H>SO3

Kakmue okcuipl 0yyT HMeTh 00J1ee MO/IAPHYIO CBA3b: OKCHABI MeTa/I0B I rpynmnbl riiaBHoM
NMOArPYNNbI WX OKCHABI MeTa/u1oB I rpynnbl ryiaBHo# noArpynnei? B BeIOpaHHO# noArpymme
YKa)XuTe 3JIEMeHT, OKCH/] KOTOPOro HMeeT HauboJiee MOIAPHYI CBA3b.

oKcuZibl MeTasnoB | rpynnel rnaBHoM noAgrpynmnsl, LioO

+0KCcH/bl MeTa/I0B | rpynmnel ryiaBHOM noArpynmnsl, FroO

okcuzbl Metasnos 11 rpynmnel rnaBHoM noArpymisl, BeO

OoKcH/bl MeTa/sioB 11 rpynmel ryiaBHOM noArpymisl, RaO

YkaxuTe coeiHHEHHS, MEXAY MOJIEKY/IaMH KOTOPBIX BO3MO)KHA BOIOPO/JHAsA CBSI3b:
+NHs3

+HF

+H>0

02

BbiOepuTe oiMH IPaBH/IbHBIN 0TBET. Y 3/1IeMeHTOB OHOM MOATPYIbI:

O/TMHAKOBOE UHMCJIO 3IEKTPOHHBIX C/I0EB

+ OZIMHAKOBOE YKCJIO 3JIEKTPOHOB BO BHEIITHEM CJIO€

OJTMHAKOBOE 0011[ee UKMC/I0 3/IEKTPOHOB



OJIMHAKOBO€ KO/TMYeCTBO HEﬁTPOHOB

YkakuTe HeBepHoOe 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; — MBIIIbSIK

KHUC/IOPOZ, — @30T — YI/IepPOoj,

+ KpeMHUM — xJ10p — hocdop

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

P20s

CaO

+AlOs3

+7Zn0

BbIﬁEpI/ITE OMH npaBnanmﬁ OTBeT. Y CTaHOBHUTE COOTBETCTBHE MEXAy XUMHYE€CKHM JJie-
MEHTOM U KO0/IM4eCTBOM MPOTOHOB B si/ipe 4aTOMA.

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

5.12

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

Bobi0epuTe 0JUH MpaBWIBLHBIA OTBeT. [[/Isi XMMHYECKOro 3/ieMeHTa C MOPA/JKOBBIM HOMe-
poMm 15 BbIOepuTe NpaBU/IbLHBIE YTBEP)KAEHHs], XapaKTepHu3yIjie ero CBoOUCTBa:

+ obl1lee KOJIMUECTBO 3/1IEKTPOHOB B aToMe 15

3/1eMeHT TTI000YHOM MOATPYIIITbI

MeTasul

+3/1eMeHT TJIaBHOM MOATPYMIbI

Boi0epuTe ouH IpaBWIbHBIN 0TBeT. KHc/1asa conb uMmeet dhopmyy:

AlIPOq4

AlOH)3(POA4)2

+Al(H2PO4)3

(Al(OH)2)3PO4

Bbi0epuTe 0/JUH IPAaBWIbHBIN 0TBeT. XUMHUYECKas CBA3b ABIAETCA Haubosiee MO/ISIPHOU B
CoeJUHEeHHUH:




H>S
+H>0
NHz
CH4

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

P>0s5

CaO

+Al,03

+7Zn0O

BOHPOCBI A COGCC@AOB&HI/IH o pasaenay 3 «XumuueckKas TEPMOJUHAMHUKA U KHHETHUKA»

1. Yto rM3yuaeT Xxmuyeckasi TepMOJMHaMUKA?

2. CKOpOCTH TIpOTeKaHHUsl XMMHUUeCKHX TMpeBpallleHni 1 MeXaHW3Mbl 3TUX TpeBpalljeHuH.

3. DHepreTHUeCKHe XapaKTePUCTUKU (PU3NUECKUX U XUMHUECKUX MPOLIECCOB U CIIOCOOHOCTb XUMUYe-
CKUX CHUCTEM BBITIO/IHSTE IT0JIe3HYI0 paborTy.

4. YcnoBusi CMellleHUs XMMUYeCKOro paBHOBECHUS.

5. Bnusinve KatanyM3aTOpOB HAa CKOPOCTh XUMUUECKHX TTPOLIECCOB.

Tunossble 3aauM 1o pasaeny 3 «XuMuUecKass TEPMOJMHAMHUKA U KUHETHKa».

1. KoHcranTa ckopocty peakuuu A + 2B o 3C paBHa 0,8. HauanbHble KOHLIEHTpaLMy Be-
mectB A u B paBnbel cootBeTcTBeHHO 2,0 M 1 3,0 M. Bpluncivre CKOpPOCTh peakLd B Haya/bHbIN
MOMEHT M KOT/la KOHLIeHTpalus BelllecTBa B ctana paBHou 0,6 M.

2. KoHcTaHTa ckopocTtu peakuuu 2 A + B « 2C paBHa 0,6. HauajnbHble KOHLIEHTpaLMy Be-
mjectB A u B paBHbl cooTBeTcTBeHHO 0,4 M 1 0,5 M. Bbrunciivre CKOpPOCTh peakLMU B HayalbHbIN
MOMEHT U B MOMEHT, KOI'/la KOHLIeHTpaLus Belectsa A yMeHbuuTcs Ha 0,2 M.

3. Uepe3 10 muHyT nocsie Havasa peakiyuu 3 A + B « 2 C koHueHTpayuu BelectB A, B u C
coctaBuiM cootBeTcTBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa CKOpOCTH peakiuu paBHa 0,5. Bbrumc-
JIUTe CKOPOCTb peakliuM B Haua/IbHbIi MOMEHT U uepe3 10 MUHYT TOC/Ie Hauasia peakiyu.

4. KoHCTaHTa CKOPOCTH peakluu pa3ioxeHus: okcuja asora (I) Ha a30T ¥ KUC/I0po/, paBHA 5 X
10 * . Micxoanas KoHreHTparus okerza asora (I) pasua 4,0 M. Belunciure HayaabHYI CKOPOCTh pe-
aKLIM1 U ee CKOPOCTb, Korja pasoxxutcs 40% okcuza aszora (1).

5. B romorenHoii cucteme A + 2 B « C paBHOBecHbIe KOHLIeHTpaLyu BellectB A, B u C pas-
HbI cootBeTcTBeHHO 0,05 M, 0,10 M u 0,20 M. BblurciiiTe KOHCTaHTY paBHOBeCHs U UCXO/HbIe KOH-
LleHTpaLuu BeljecTB A u B.

6. KoHcTaHTa paBHOBecus IpY CHHTe3e aMMMaka U3 a3ora U BoAopozaa, pasHa 0,1. PaBHoBec-
Hble KOHLIeHTpal[i¥d BOJOpOZa W aMMMaka paBHbl cooTBeTcTBeHHO 0,6 M u 0,2 M. Brruuciure
HauajbHYH ¥ PABHOBECHYH) KOHLIEHTpALMH1 a30Ta.

7. Konnentpaiuu okcuza cepbl (IV) u Kuciopoja /10 peakiiuv ObUTH COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. Tlpu paBHOBecuyn KoHLeHTpauys okcrzga cepsl (IV) crana pasaon 0,01 M. Berunc-
JIUTe paBHOBeCHbIe KOHLIEHTpAaLU1 KUCI0poAa, okcuza cepbl (VI) U KoHcTaHTy paBHOBecusi: SO2 +0»
- SO3

8. PaBHOBecue mpoliecca pasznoxeHusi okcuzaa aszota (IV) Ha okcup asora (II) u kuciopog
YCTaHOBUJIOCh MIPU KOHL[eHTpaLusax okcuza asora (IV), okcuza asorta (II) u kucmopoga, paBHbBIX COOT-
BercTBeHHO 0,08 M, 0,02 M u 0,01 M. BblUMC/IUTE KOHCTAHTY PaBHOBECUSI U Haua/IbHble KOHL|€HTpa-
LIUA UCXOHBIX BELIECTB.

9. KoHcTaHTa paBHOBecUsi ToMoreHHou cucteMbl AB « A + B paBHa 0,06. PaBHOBecHasi KOH-
ueHTpauus BemectBa A paBHa 0,03 M. HaliTi HauanbHyH0 KOHLIeHTpaLio BeljectBa AB. Kakas gosis
3TOrO BeljecTBa pPas3/ioKuUlachk K MOMEHTY YCTaHOBJIeHHsI paBHOBeCHS?



10. PaBHOBecue B cucteme A + B « 2 AB ycTaHOBWIOCH NPU KOHLIEHTPALUSX BellecTB A, B u
AB, paBHbIX coorBercTBeHHO, 0,04 M, 0,02 M u 0,06 M. Bblunc/iure KOHCTaHTY paBHOBeCUS U
HayvaJ/lbHble KOHLIeHTpaLMy UCXOJHBIX BellleCTB.

11. B romorenHou cucteme A + B « 2C paBHOBecCHbIe KOHL[eHTpaluu BellectB A, B u C pas-
Hbl cooTBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. Bblurc/inuTe KOHCTAaHTY pPaBHOBECHUSI U HayajbHbIe
KOHL[eHTpaLuH BeljecTB A v B.

TecToBbIe 3aiaHNs /I/I TEKYI[ero KOHTPOJIsl 3HAHUHU 1o pazjeny 3 «XumMHuecKas

TepMOJMHAMHUKA U KUHETHUKAa».

CTaHAQpPTHBIM COCTOSIHMEM BelleCTBa AB/ISAETCH :

pacTBOpeHHOe BellleCTBO C KoHLeHTpauuye 1 mosib/a ripu 0°C u 1 atMm.
yucroe BelecTso Ipy 0°C u 1 atm

pacTBOPeHHOe BellleCTBO C KOHIleHTpalyel 1 mosib/ Kr 1ipu 25°C u 1 atm
+uucroe BellecTso Ipu 25°C u 1 atm

Pa3HocTh CyMM 3HTa/IbIIUK 00pa30BaHUsA NMPOAYKTOB PeaKliMi U CYMM 3HTA/IbINK 00pa3oBaHus
HCXO/HBIX BelIeCTB C YUeTOM CTeXHOMeTPUUeCKHX K03((ULeHTOB B yPaBHEHHH XUMHYECKOH
peakiyy NpU p = const, Ha3bIBAETCH:

BHYTpPEHHel SHeprueil CucTeMbl

SHTa/bIMeN pa3/io)KeHus BelllecTBa

+TerIoBbIM 3(PheKToM XUMMHUUeCKON peakLuu

M3MeHeHUeM SHTa/IbITUN XUMAYeCKOU peaki[uu

CucreMa Ha3bIBaeTCsi FOMOTeHHOM, eC/Iu:

BCe Bell|eCTBa HAXOATCS B O/IMHAKOBOM arperaTHOM COCTOSIHUU;

BCe Bell[eCTBAa HAaXO/ATCS B Pa3/IMUHBIX arperaTHbIX COCTOSTHUSIX;

OHAa COCTOMUT U3 YaCTHL]| Pa3/IMUHbIX BellleCTB, Pa3/IMYHOrO arperaTHOro COCTOSIHUSI, paBHOMEPHO
pacripe/ie/ieHHbIX OTHOCUTEILHO IPYT JpYTa;

+0Ha OIHOPO/IHA BO BCEX CBOMX TOYKaX M0 XUMHUYECKOMY COCTaBYy U CBOMCTBAM U He COJI€P)KUT
rpaHULIbI pasziesna

JHTa/IbIUA XapaKTepUu3yeT:

BHYTPEHHIOIO SHEPTHIO BelleCTBa

+Teruioco/iep;kaHue BelllecTBa

CTpeMJ/ieHHe Bell[eCTBa BCTYIMUTh B XMMUUECKYHO PeaKLUio

TeTIoTy 06pa30BaHUs BeIIeCTBa, B3SITYIO C TIPOTHUBOIO/IOKHBIM 3HAKOM

OHTabNHA 00pa30BaHuUs BelleCcTBa XapaKTepu3yeT:

TEryIOTy 00pa3oBaHus 1T CJIOXKHOTO BeIjeCTBa M3 MPOCTHIX BEI[eCTB;

+TeryioTy obpa3oBaHusi 1MOJIb CJIO)KHOTO BeIl[eCTBa M3 MPOCTHIX BeIleCTB;

TEeMJIOTy CropaHus 1T BellecTBa;

TerioBoM 3 ekt obpa3oBaHusi 1MOJIb CJIO)KHOT'O BeIl[eCTBa U3 MPOCTHIX BEIeCTB, B3AThIN C POTHUBO-
T10JI0’KHBIM 3HAaKOM.

JIns XUMHUUYeCKUX peaKiyii, MPOTeKaKIUX NMPH CTaH/JapPTHBIX YC/I0BUSIX, BEPHO C/IeAyloLee:
9H/IOTEPMUUECKHE PeaKLMK He MOTYT MPOTeKAaTh CAMOIPOM3BOJILHO;

9H/J0TePMHUECKHEe PeaKIuy MOTYT MPOTeKaThb MPH MOBIIIEHHbIX TeMIepaTypax, eC/id U3MeHeHue H-
TPOIUU TIPU ITOM OY/IET MOJI0KUTETbHBIM;

9H/IOTEPMUUECKHE PeaKIIMA MOTYT IMPOTEKAaTh MPH MOBBIIIIEHHBIX TEMITePAaTypaX, eC/Td U3MeHeHHe H-
Ta/IbIIAY TIPH 3TOM OyZIeT OTpUIIaTe/bHBIM;

+3H/J0TEPMUYECKHEe PeaKIIMA MOT'YT MPOTEKAaTh TPH JIFOOBIX TeMIiepaTypax, eCc/id U3MeHeHre SHePTUU
I'nb6ca rpu 3TOM OyzIeT OTpHUIaTe/IbHBIM.



He npou3Bojs BbIUNC/IeHHH, YKa)KUTe, /I KAKUX U3 Mepevyruc/JIeHHbIX HIDKe MPOoIecCOB U3MeHe-
HHe YHTPOIHUH MOJIOKUTE/TbHO:

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

4HCI1(r)+02(r)=2Cl12(r)+2H0O (1)

MgO(k ) + Hz () = Mg(k ) + Ha0 (k)

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

JI/isi KakuX MpoLeccoB M3MeHeHne 3Heprun I'nd66ca Oyaer orpunarensHo npu 260 K 1 HopMmasib-
HOM aTMoc¢epHOM JJaB/IeHUH

TastHUS JIbJA

TI/IaBJIeHUs JKese3a

+KpUCTa/UTU3al[K BOJIbI

KWUITeHUS BOJIbI

Ecnu pnsa nanHon peakuuu AG < 0, To ee mporekaHue :

HabJ1ro/1aeTCs TPy IFOOBIX YCIOBUSIX

He Hab/M01aeTcst TIPU TIOOBIX YCIOBUSX

+B0O3MO>KHO, HO TIPAKTUUECKH M3-3a MaJIod CKOPOCTH MOXKET He HalJIr0[aThCs
BO3MOJKHO TIPY Ha/IMUUK HEOOXOJUMOT0 peareHTa

TepmoauHaMuyecKasi (PyHKLHs, KOTOpas XapaKTepu3yeT Mepy YIopsA/04eHHOCTH CHCTeMbI WIH
Mepy Oecriopsiika, Ha3bIBaeTCA:

+3HTpONMen

SHTabINen

cBOOO/IHOM 3Heprueit

sHepruen ['n66ca

Yemy paBHa Teriota oopasoBanusa N>O(r) B Tepmoxumuueckoi peakuu C(rpadwur ) + 2N O(r
) = CO2(r )+ 2Nx(1);

A H (peaknusi) = — 557,5 k/hx; A H(CO2) = - 393,5 k/I>x/MoJ1b.

—164 x/J)x/mMonb

—82 k/[)x/mMoJ/ib

++82 k[Ix/Mosb

+164 kIx/mMonb

UYemy paBeH TensioBoH 3¢ deKT peakuuu

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

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

+810 kIx

+405 x/x

—405 kIx

Ilpu cropanuu 1 mosb rpagura (C) Beigensiercs 393,5 k/Ix Teniorel. CrieoBaTe/bHO:
+AH CropaHust (C) = —393,5 K,Z[)K

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

A H cropams (C) = 393,5 k/Ix

H CropaHust (C) = —393,5 K,Z[)K

3aBUCUMOCTD CKOpoCTH XMMHUYECKOH PeaKuH 0T KOHL€HTPAL[UH pearupyrIiux BeIecTB yCTa-
HaBJ/IMBdeT:



+3aKOH /IeHCTBYIOIIMX MAaccC [ijisi TOMOT€HHBIX peaKIui
ripaBuio BauT- ['odda

3aKOH pa30aryieHust OcTBanbaa

ypaBHeHHe ['n66ca

H3MeHeHNe KOHI[eHTPALUH PearipyoiiuX BellecTB B e[UHUIY BpeMeHH B eJJUHHIIE 00beMa WU
YH(CJI0 3/IeMeHTapPHbIX aKTOB B3aUMO/IEHCTBHS B eAHHULY BpeMeHH B eiMHULIe 00'beMa Ha3bIBa-
ercs:

TIOPS/IKOM peakLiuu

+CKOPOCTBIO peaKLiMU

MeXaHU3MOM peakLuU

SHepruen peakLuu

KoHcTaHTa CKOPOCTH XUMHYeCKO! peaKijui U3MeHHTCs, eC/Id B CUCTeMe:

+HU3MEeHUThb TeMIlepaTypy

BBECTH KaTaam3aTop

BBECTH MHIMOUTOP

V3MEHUTh KOHLIEHTPAL[M1 pearvpyroliux BellecTB

CKOpOCTh KaKUX XMMHYeCKHX peaKiiuil yBeJIMUUBaeTCsA C POCTOM TeMIlepaTyphbl:
JHOOBIX

HUKaKUX

9K30TepPMUUYECKUX

+3HA0TepMUUYECKUX

YBesinueHHe CKOPOCTH XUMUUYECKOW PeaKIi MPH MOBBIIIEHHH TeMIePaTypPbl 00bICHIETCS:
yMeHbIlIeHWeM YMc/ia CTOJTKHOBEHUM MeXX/ly MOJIeKy/laMu

yBeJIMueHueM MOTeHI[MaIbHOM SHePrUur MOJIeKYT

+yBeMYeHreM UKC/ia aKTUBHBIX MOJIEKY/T

yMeHbllIeHHeM SHepruM akTUBaLuU

JelicTBHe KaTa/M3aTopa 00bsICHSETCA TeM, UTO:

+B MPUCYTCTBUU KaTaly3aTopa peakiys uJeT ApyruM IyTeM — yepe3 SHepreTuuecku bosee 0CTyTI-
Hble CTaJjuH;

KaTa/i3aTop CHWKaeT SHePryio aKTUBALUH;

KaTanu3aTop cMeljaeT XMMHUYeCKOe paBHOBeCHe peakLuu

B CTOPOHY 00pa30BaHUsI PO/ YKTOB;

B IIPUCYTCTBUM KaTau3aTopa yBeMUMBAeTC sl UAC/I0 CTOIKHOBEHU MOJIEKY/I.

Ecnu paB/ieHne B peakKI[MOHHOM CHCTeMe MOHU3HUTD B 2 pa3a, ckopocThb peaknuu 2NO + Oz —
2NO2:

YMEHBIIUTCSA B 2 pa3a

YBeJIMUUTCA B 4 pasa

+yMeHbIIUTCA B 8 pa3s

YBeJIMUUTCA B 2 pasa

MaremaTHyeCKHMM BbIpa)keHHeM 3aKO0Ha /IeMCTBYIOIIMX MacC
s peakyyu COz(r ) + 4Hz(r ) = CHy( 1) + 2H> O(r ) sABAsieTcs:
v = k C(CO2)-4C(H>)

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

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

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



CKOpOCTh XUMHYeCKO} peaKIMu SIB/IsIeTCS BbICOKOM, eC/IM:
SHEeprys akTUBALMU BbICOKast

SHeprusi akTuBaluu paBHa 0

+3Heprusi akTUBALIUM HU3Kasi

SHeprusi akTUBaLUK CpefHsst

IIpu yBentnueHuH TemmnepaTypbl Ha40°C cKopocTh peaknuy Bo3poc/a B 81 pas, TemnepaTypHbIi
K03(¢(pUIHEeHT CKOPOCTH peaKI[UuH paBeH:

2

4

+3

5

Ha cko/1bKo rpaycoB cjiejyeT MOBBICUTH TeMIlepaTypy ra3000pa3Hoil CMecH /ijisl yBe/IHYeHHs
CKOpOCTH peaknuu B 16 pa3 TemneparypHbii Ko3¢duijueHT paBeH 2:

20°C

30°C

+40°C

50°C

Ckopoctb npamoi peakiuu Hx(r ) + Ix(r ) = 2HI ( r ) npu noBbIlIeHUH AaB/IeHHs B 5 pa3 B03-
pacrer:

B 5 pa3

+B 25 pas

B 10 pa3

B 125 pa3

Ecnu paBsieHue cucreMbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTb XUMHUYeCcKo# peakiuu 2Al (xp ) +
3Clx( r) = 2AICI3( Kp ) u3MeHHUTCH:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pasa

Ckopoctb npamoi peakiuu CO»(r ) + C(rpadur ) = 2CO(r ) npu noBbILIEHUH AaB/IeHHs B 4
pa3a Bo3pacrer:

B 4 pa3a

B 8 pa3

+B 16 pa3

B 32 pasa

MaremaTuyeCKMM BbIpa)keHHeM 3aKO0Ha /JeMCTBYHINUMX Macc s peakuuu C (rpadwur ) + 2N2 O
(r)=CO2(r) + 2Nz( r ) ABaAseTcH :

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

v=k C(C) - C (N20)%

+uv =k C (N20)?;

v =k C(CO») -C (N2)%

Eciu npu noBbIleHUH Temneparypbl Ha 30° CKOpoCTh peakijuM yBe/IMuMIachk B 27 pas, TeMiie-
paTypHbIil Ko3(¢GuneHT CKOPOCTH peakiuy paBeH:

8

2



4
+3

Ecmu TemnepaTypHbii K03¢GQuieHT CKOPOCTH peakIijid paBeH 2, a TeMrepaTypa Bo3poc/ia Ha
20°, TO BO CK0J/IBKO pa3 CKOPOCTh pPeaKijii Bo3pacTeT?

+4

8

16

32

Ec1u 06beM 3aKpbITOH CHCTEMBI, B KOTOPOH YCTaHOBH/IOCh XMMHUeCcKoe paBHoBecue 2S0: (r) +
02 (r) - 2S0O3 (r ), yYMEHbUINTD:

TO CKOPOCTH TIPSIMOM 1 0OpaTHOM peaki[|ii OCTaHyTCSl paBHBIMU;

+CKOpOCTh TPSIMOU Peakiivy CTaHeT 0oJibIlle CKOPOCTH 00paTHOM peakIiu;

CKOPOCTb TIPSIMOM pPeakLiy CTaHeT MeHbIlle CKOPOCTH 00paTHOM peakiuu;

paBHOBeCHe He CMeCTUTCS

K cMelieHHI0 XMMHY€CKOT'0 PaBHOBeCHsI PeaKIu1

4HCI (r) + O2( 1) « 2 Cl2( 1) + 2 H20 (r) B/IEBO B 3aKpPbITOI CHCTeMe NMpPUBeJeT :
nobaBrieHre KUCI0POZa

+n06aBeHne xXa0pa

BBeJleHMe KaTair3aropa

TIOHIKeHHe [JaBJIeHust

Ilpu yBe/iMueHHH /JaB/IeHUs] paBHOBecHe peaKiiu

CO(r)+HO(r) « COzx(r)+Hx(r); AH® =41 xk/Ix :

CMeCTUTCS BJIEBO

CMEeCTHUTCS BITPaBO

+He CMeCTUTCsI

CKOPOCTb TIPSIMOM peakLivy cTaHeT 0oJibIllle CKOPOCTH 00paTHOM peakiuu

KoHcTaHTa paBHOBeCHsI peaKkiu
CO2(r )+ CaO(kp) ~ CaCOs3(kp):
Kp =[CO2 ] [Ca0O]/ [CaCO3]

Kp =[C0O2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHOBecue peakyuu

27ZnS (xp ) +302(r) - 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMecTuTCA B/IEBO:
TIpU yBeJIMUEeHUM KOHL|eHTpaLuK KUC/Iopo/ia

+/10MOTHUTeTbHOM BBeJileHnH ZnO

+TIOBBILLIEHUU TeMIIepaTyphbl

TIOBBILLIEHUU [JaBJIeHUS

KoHcTaHTa XHUMHYeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOIIIEHWe MOJISIPHBIX KOHIIEHTPAI[WH MPOJYKTOB PEAKIMK U UCXOJHBIX BEIIIeCTB B COCTOSTHUN
XUMUYECKOT0 PaBHOBECHSI;

BO CKOJIBKO Pa3 MOJIsIpHbIe KOHLIEHTPALIMU NCXOJHBIX BeIleCTB O0JIbIIe KOHI[eHTPAL[|id TIPOJYKTOB pe-
aKI[uy;

COOTHOIIIeHHe CKOPOCTel MPsIMOM 1 00paTHOM peakIvi;

COOTHOIIIEHWe SHEePTUi aKTHUBALMY TIPSIMO ¥ 00paTHOM peakiyii



B BhIpa)keHHEe KOHCTAaHThI PABHOBECHS PeaKIuH He BXO/JAT KOHIIEHTPAIHH¥ B3aUMO/[efiCTBYI0-
LUX:

ra3000pa3HbIX BeIIeCTB

KUZKHUX BEIeCTB

+ TBEp/IbIX BEI[eCTB

PaCTBOPEHHBIX BEIIIECTB

KoHcTanTa paBHoBecus peakiuu 2CO(r ) + Oz(r) = 2C0O2(r ):
+ Kp = [CO,]% [COJ? [O]

Kp =[CO2] /[CO]

Kp = 1/[CO2]

Kp = [COJ/ [CO2]

PaBHOBecue peakiyuu

CO2(r) + CaO(xp ) = CaCO3( Kp ), AH< 0, cMecTUTCSH B/IeBO:
TIPU MOBBILLIEHWH JJaB/IeHUS

MOBbIIeHUH KOHLeHTpaluu CO»

IonomHUTe/IbHOM BBeeHNH CaCO3

+TI0BBILIIEHUH TeMIePaTyphbl

B Kakoii P€aKIu1 yBe/INUEHHUE 0o0beMa CHCTeMbI He BbI30BET
CMellleHUA PaBHOBECHUA:

2S05(1)+0a(r) « 2S05(T)

N2 Os(r) « 2NOo(r)

+Ha (1) +Cly(r) « 2HCI(T)

No(r)+3Ho(r) « 2NH3(T1)

B Kakoii peakjiu yBe/IMYeHHe 00beMa CHCTeMbl BbI30BET CMellleHHe PaBHOBeCHs B CTOPOHY HC-
XO/JHBIX BellleCTB:

2SO (1) +302(r) « 2S03(T1)

+N204(1) & 2NO2(T)

Ha(r)+Cl(r) « 2HCI(T)

Ha(r)+Ix(r) « 2HI(r)

PaBHoBecue peaknuu CO>(r) + C(rpagur ) ~ 2CO(r ) npu NOBbIIIEHUH JaB/IeHUS:
He CMeCTUTCS
CMECTUTCS B CTOPOHY KOHEYHBIX NTPOJYKTOB
+CMeCTUTCS B CTOPOHY MCXO/IHBIX BellleCTB
VI3MEHUTCS TMHEWHO
Bomnpocs! s codeceoBanus 1o paspeny «PacrBopsi»
1. ToHsATHE pacTBOpa. DJyeKTpPOIUTHYecKasi Teopusi oOpa3oBaHUsi pacTBOpOB. CriocoObl BhIpaXkeHHst
KOHL|eHTpaLMy pacTBOPOB.
2. [luccouyariysi 371eKTPOJMTOB B BOAHBIX pacTBopax. Ciabble U cuibHbIe 31eKTpoanThl. KoHcTaHTa U
CTereHb 3/1eKTPO/IMTUUeCKON AUCCOLIMALUN.
3. Cpezia BOJHBIX PaCTBOPOB: KWCJIasi, HeHTpasbHasi, 1enouHas. Pacuer pH cunbHBIX U C/1abbIX 3J1eK-
TPOJIUTOB.
4. Peakiiuu noHHOTO 0O6MeHa. ['uzposn3 coseid.
5. OCHOBHBIE NTOI0KeHUs] KOOPAWHALMOHHON TEOPUH.
6. OCHOBHBIE TUIbI U HOMEHKJIaTypa KOMIIEKCHBIX COe/JUHEeHUH.
7. Ilpuposa X¥MHUYeCKOW CBSI3W B KOMIUIEKCHBIX COeJUHeHMsX. [lucconpanus KOMITIEKCHBIX COefiU-
HEeHWH B pacTBOpax.



Tunossle 3aaun 110 paspaeny «PacTrBopbi»

1. BeluncinTe MOMSUIBHYIO U SKBUBaJIeHTHYIO KOHLIeHTpaLu 12% -ro pactBopa cy/nbdara am-
MOHWUS# (TI7I0THOCTB pactBopa 1,069 r/min).

2. Bplunc/ivTe 5KBUBAJIEHTHYIO KOHLIEHTPALMI0 U MOJISIDHYIO [OJ/II0 Cy/jb(ara aqtoMUHUS B
20% - HOM pacTBOpe IJIOTHOCTBIO 1,226 r/mit.

3. DKBUBaJ/IeHTHas: KOHIeHTpal[usi KapOoHaTa HaTpHsi B pacTBope IIoTHOCThIO 1,040 paBHa
0,80 H. Bbrunc/iMte MacCOBYIO /IO/TIO0 U MOJISIDHYIO JIOJTFO KapOOHaTa HaTPHs B paCTBODE.

4. MonsipHasi KOHL|eHTpaLys TMAPOKCUA HaTpys B pacTBOpe MI0THOCThIO 1,180 paBHa 4,85 M.
BbruncinTe MaccoByro OO THAPOKCHA HATPUSL U MOJISVIBHOCTB pacTBoOpa.

5. KakoBa macca xyiopy/ia Kanblys, Heobxogumasi s mpurotorienust 250 mn 2H pactBopa?
Bblunciire MOJISIZIBHOCTB pacTBOpa, eciiv ero IjaoTHoCTs 1,050 r/mit.

6. KakoBa Macca KapboHaTa HaTpust, HeobxoauMast st ripurotosserus 200 ma 0,7 M pactBo-
pa? BerurcinTe MOJISIPHYIO ZI0JIFO COJIU B TOM PacTBOpe, eC/u ero rmioTHOCTh 1,070 r/mit.

7. Ckosibko M1 96% - ro pacTBOpa CepHOM KMCIOTHI IVIOTHOCTbIO 1,84 r/M/ HY)KHO B3STb JJIsI
nipurotossienus 0,5 1 0,2 H pactBopa. Beruncivte MO/ISIBHOCTE KCXOHOIO pacTBOpA.

8. Ckosnbko mi 6,35 H pactBopa cynbdaTa aMmMmoHuUs (TUIOTHOCTHE pacTBopa 1,200 r/mit) HY»KHO
B3ATh [/ rpuroros/eHus 200 ms 10% -ro pacreopa miotHocTe0 1,057 r/mMa? Belunciute 3KBHBa-
JIEHTHYI0 KOHLIEHTPAL[1}0 KOHEYHOI'0 pacTBOpa.

9. BeruniciiuTe MOSIPHYIO KOHLIEHTPALIMIO ¥ MOJISIPHYIO [10/It0 HUTpaTa Kanus B 20% - HoM pac-
TBOpe IVIOTHOCTHIO 1,056 r/mi.

10. Kakoit o6bem Bo/bl Hy>kHO f00aButh K 300 M 2,8 H pacTBopa cepHOM KUC/IOTBI TJIOTHO-
cteto 1,085 r/mn ajis nonydyenus 9% -ro pacteopa? Beunc/ivTe MoJISIZIBHOCTb KUCXOAHOTO pacTBoOpa.

11. BbluMc/vMTe 3KBHUBA/IEHTHYIO KOHLIEHTPALIMI0 U MaCCOBYIO [JOJIFO HUTpara Maruus B 16% -
HOM pacTBOpe IVIOTHOCThIO 1,127 r/miL.
TecToBbIe 3afiaHNs /I/I TEKYILero KOHTPOJ/isl 3HAHUH 10 pa3jeny «PacTBopbi»:

CooTHecuTe Croco0bl BHIPAKEHH KOHIEHTPAI[UH U eJUHUIbI H3MEPEeHUs1 KOHLEHTP al[yid

1. MonsipHast 4. % (25%)

2. MOJIsiZIbHast 3. Mosb 3KB/11 (25%)

3. 5KBUBaJIeHTHasI 2. Mosib/Kr(25%)

4. npoleHTHasi 1. mosib/n1 (25%)
/M1

IIponeHTHasA KOHL|EHTPALMs — 3TO:
Macca BeljecTsa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIS
MOJIb BelllecTsa B 1 iuTpe pacTsopa
+Macca BewectBa B 100 r pactBopa

MoisipHas KOHL|eHTpaLys — 3T0:
Macca BeljecTsa B 1 M1 pacTBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIS
+ MOJIb BelllecTsa B 1 iuTpe pacTBopa
Macca Bejectsa B 100 r pacTtBopa

CK0/IbKO rPaMMOB PaCcTBOPEHHOI0 BelllecTBa Cojep>XuTcsa B 50 r pacTBopa ¢ MaccoBo# AoJiei
(B-Ba) = 10%?

10r

20r

+5r



40r

CK0/IbKO MOJ/Iel PaCTBOPEHHOI'0 BellleCTBa COAePKUTCsA B 1 /1 AeiMMOJIAPHOro pacTBopa?
0,2Mo0/1b

1mosb

+ 0,1M01b

0,01momnb

Kakue u3 c/1eyoIux 3/71eKTPO/IMTOB MPH JUCCOManu o0pa3ywiux noabl H 1 OH™ ogHo-
BpeMeHHO?

Ca(OH)2

KOH

H3PO4

+AI(OH)3

Kakue 3JIEKTPOJ/IMTHI ABJIAKTCAHA CUILHBIMH?
+HCI

+KOH

H>S

H3POyq4

CKo0J/IbKO HOHOB 00pa3yeTcs npu Auccorpanuu MmoJsiekyasl (NH4)2S04?
2

6

+3

4

Kakue 9JIEKTPO/IUTbI B HOHHOM YPABHEHHH Cﬂenylomel‘fl P€aKIUuM 3dlIMCBIBAKTCA B BU/I€¢ HOHOB:
CaCOs3

+HI

+Cal>

CO2

Kakue BemjecTBa 00pa3yoT NpH JUCCOLMALMU HOHBI Mn?*?
KMnOg4

+MnClI>

NaxMnQOg4

MnO>

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

+HCI

Ca(CIO)2

HCIO

Kakue u3 c/1eyoIux 3/71eKTPO/JIUTOB SIB/ISIIOTCSA C1a0bIMH?
H>SOq4

NaCl

AI(NO3)3

+H3;PO4

Kakwue BelleCTBa B MOHHOM YPABHEHHUH CJIEﬂyl-OIHEﬁ P€aKIUH 3alIHCbIBAKOTCA B BU/1€ MOJIEKYJI:



+H>)S

Pb(NO3)2

+PbS

HNO3

Yemy paBHO HOHHOE npou3BeaeHue Bogsl (t = 25°C)?
10-12

10-10

+10-14

109

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

12

+5

9

Kakue u3 c/ieayroiux coJieil He NoABeprarwTcs rufpoausy?
PbNO3

+KNO3

AL (SO4)3

Pb,CO3

PacTBOpBI, KaKHUX 3/IeKTPO/IMTOB XapaKTepu3yrwTca 3HayeHusamu pH > 7?
+Na2CO3

+CaS

AI(NO3)3

BaCl

IIpu kakux 3HaueHusnx pH ¢enondTanenH okpammBaeTcs B MaJMHOBBIN [{BeT?
+12

4

7

+14

Kakyro okpacky npuodperaer JIJakMyC B HeHTpPa/IbHOH cpepe?
Ma/TMHOBYFO

CUHIOHO

KPacCHYH0

+(duroneToBy10

PacTBOpHI, KaKUX CoJIeil XapaKTepu3yTcs 3HaueHusamu pH < 7?
NaBr

+Cd(NO3)2

+FeCI3

+CuS0Oq4

Ipu B3auMO/eliCTBHH, KAKHX /IBYX BeIlleCTB, IPOMCXOUT PeaKkius HelTpaau3anuu?
NaCI+AgNOs3

BaCl+H>0

+NaOH+HNO3

BaCl>+H>S04



19 ma 11 %-ro pacteopa KOH ( p = 1,01 r/cm?) ecmermau

¢ 200 ma Bogbl. PaccunTaiiTe MOJISIDHYIO 0TI IIO/Ty4€HHOT'0 pacTBopa.
0,0029;

+0,0031;

0,0034;

0,0028 .

Ha neiiTpanusanuio 50 cM3 pacTBopa KMC/I0TBI H3pacxogoBano 25 cm? 0,5 H pacTBopa 1Ie/104H.
YeMy paBHa MoJIsIipHasi KOHLIeHTPaLHs 3KBUBaj/ieHTa (HOPMa/IbHOCTb) KMC/I0ThI?

+0,25 MOJIb 3KB/1

0,5 MoJIb 3KB/1

2,5 MOJIb 3KB/JT

1 Monb 3KB/n

Kakoii 00em 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) Tpebyercsi st npuroroB/ienus 31 0,1
M pactBopa KOH?

10,5 mn

+21,85 mn

30,4 mn

42,25 mn

Bbruncaure MmosisipHyr0 KoHeHTpanui 20 %-ro pacrsopa
xyiopuja Kaabnusa (p = 1,178 r/ ecm3)

4,24 mn

+2,12 Mo/b/ 1

1,06 mn

4,24 mn

5 mi1 30 %-ro pacrtBopa NaOH ( p = 1,1 r/ cm3) cmemianu ¢ 1 1 Bojbl. KakoBa MosisspHasi KOH-
eHTpanus Mo/ Iy4eHHOTr0 pacTBopa?

0,035 Monw/n

+0,041 mosb/n

0,050 monw/ n

0,045 monw/ n

Kakoii 00em 20 %-ro pacrBopa KOH ( p = 1,238 r/ cm3) Tpebyercs isi npuroToBieHus 2 i 0,2
M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

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

+9 %;

10 %;

8 %.

3r H>SO4 pacTtBopeno B 50 mi Bojbl. UeMy paBHaA MoJ/IIpHasA KOHLleHTpalMs 3)KBUBa/IeHTa /laH-
HOr'0 PacTBOpPa, eC/IM ero IJIOTHOCTH cocTasser 1,01 r/ cm3?

2,34 MOJb 3KB/N

+1,17 MoOJb 3KB/J



0,55 MoJb 3KB/N
1,03 Momb 3KB/1

Onpegenure Mmaccy 3 %-ro pacTBopa nepokcujia BoJopo/ia ec/ii OH Mo/Ty4YeH Py pa30aB/ieHHuH
50r 30%- ro pacrBopa.

100r

+500 r

5000 r

300r

Kakoii 00bem 10 %- ro pacrsopa Na OH ( p =1,2 r/ cm®) Tpebyerca aas npurorosiaenus 27 0,1
M pactBopa?

100 mn

90,5 mn

+66,7 Mn

125,4 mn

CKO0/IbKO rPaMMOB XJIOPUCTOr0 Ka/iusi HaJo pactBoputh B 90 r 8%-ro pacrBopa 3Toi coJy,
YTO00BI MOTy4YeHHBbIH pacTBop crai 10%- m?

+2r

8r

10T

1r

60 r 5 %-ro pacrBopa cy/iab(ara Megu Bbinapuau Ao 50r. Onpepennre MaccoBYIO J0J110 COJIU B
M0JIy4eHHOM pacTBope.

7 %

8 %

12 %

+6 %

Paccuutaiite pH 0,02 M pacrBopa CH3COOH

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

Bpruncaure crenenn gucconuanuu 1 pH 0,001 M pacrsopa HCN.
o =1, pH = 3,0;

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

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

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

Kakwue 13 JaHHBIX PeaKUil MPOTeKaKT B PacTBoOpe HeoOpaTumMo?
+K, SO3 + HCI =

+Nax CO3 + H2 SO4 =

K2 S04 + NaCl =

+KCN + HNO3 =

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



pH = 3,75
pH = 3.

Kakue 13 JaHHBIX peakijuii MPOTeKalT B pacTBope HeobpaTumo?
+Ba(NO 3)2+ H2 SO4 =

Ba(NO 3)2+ NaCl =

+AI(NO 3)3 + KOH =

KOH + HCIO4 =

Paccunraute pH 1 pOH 0,0001 M pacrBopa H>CO3, yuuTsiBasi T0/JIBKO IepPBYI0 CTyIIeHb AMC-
COL{ALMH .

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

pH =4, pOH = 10;

pH =10, pOH =4;

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

Bbi0epuTe HeCKO/IBKO MPaBH/IBHBIX OTBETOB.
IIpu cMemieHUM ABYX KOJIJIOUJHBIX PACTBOPOB C Pa3HOMMEHHO 3apsDKeHHbIMHM YacTUI[aMHU

Ha0/r01aerco:

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

+BbINaIeHNe 0CajiKa

Bbi0epuTe HeCKO/IBKO MPAaBUWIBHBIX 0TBETOB. ['M/Ip0/IH3y 10 aHHOHY MO/ABEPralTCs BelecTBa:
K2SO4

AlCl3

+NazPOg4

+K>CO3

Bobi0epuTe oJyiH MpaBWILHBIA OTBeT. MaccoBas /10/11 PaCTBOPEHHOI0 BeIleCTBa MOXXET
ObITH BHIPA)KEHA B:

rpammax

MOJISIX

+I0/9X e JVHULIbI

KKaJl

Bobi0epuTe ofMH NpaBWIbHBINA 0TBeT. OTHOIIEHHE PAaCTBOPEHHOTr0 BellecTBa K Macce pac-
TBOPa MOJKET ObITh BHIPA)KEHO B:

rpamMmmax

MOJTSIX

+TIpOLIeHTax

KKaJl

TunoBbie 3d/id4M 110 pa3jeiay: «OKHMC/INTE/TBbHO-BOCCTAaHOBUTE/IbHbIE nponeccon

CocTaBbTe ypaBHeHHe OKMC/IMTeTbHO-BOCCTAHOBUTeIbHOM peakLy, UAyllel Mo ciefyrowieil cxeme.
PaccraBbTe K03 GULIMEHTH] B ypaBHEHNUU PeaKLUu.

,[[f[ﬂ K&)K,L[Oﬁ peaklM YKd>XHUTe, KdKOe BELIeCTBO ABJ/SAETCA OKUC/IUTE/IEM, KdKOe - BOCCTAHOBUTE-
JieM; Kakoe BelljeCTBO OKHCJ/IAeTCA, KaKOe - BOCCTaHdBJ/IMBAETCHI.

1. KMnOg4+ H3PO3+ H2SO4 — MnSOa+ H3PO4+ K2SO4 + H2O

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

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

4 KMnOg4+ NaSO3 + KOH - K>MnO4 + NaxSO4 + H,O



5.AsH3 + HNOs — H3AsO4+ NO; + HoO

6.Cd + KMnO4 + HoSO4 — CdSO4 + MnSOs + KSO4 + H,O
7.Cr03 + KC103 + KOH - KoCrO4 + KC1 + HXO

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

[ns cnefyroux 3ajaHul  COCTaBbTe CXeMy, HalUILKTe YpaBHEHUsI 37eKTPOAHBIX TPOLIeCCOB
v BbrurcsuTe 3/1C ranbBaHUUECKOT0 37IeMeHTa, COCTOSIIEro U3 IByX MeTaslIoB, onyujeHHbIX B 0,1 M

PaCTBOP HUTPATOB 3THUX METAJIJIOB, €C/IM METaJlJIbl:

12. Cepebpo u Mefp.
13. Meab 1 MarHuid.
14. Xpom u me[ib.

15. Hukenb U LJVHK.
16. Cepebpo 1 Xpom.
17. MarHui u xene30.
18. OnoBo u cepebpo.
19. CeuHell 1 KOOAJIbT.
20. On0oBO U LIMHK.

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

TecToBble 3aiaHKs /ISl TEKYII[ero KOHTPOJIsi 3HaHUH 1o pasjeny « OKUCInTe/IbHO-

BOCCTAHOBHUTE/IbHbIE PE€aKIIUN»:

CooTHecHUTe CTereHH OKHC/IeHUs MdprdaHiid B COeJUHEHUAX

A. Mn 1. +6 (25%)
B. MnO 2.0 (25%)
B. KMnOj 3. +2(25%)
T. K; MnO, 4. +7(25%)
5.2
CooTHeCcHUTe CTeINeHH OKUC/IeHUSA CE€pPbI B COeUHEHUAX
1.S 2. +4 (25%)
2.50, 1.0 (25%)
3. H> SO3 4. - 2 (25%)
4. Al,S3 3. +4 (25%)
+3

CooTHecHuTe CTereHH OKHC/IeHUs XpoMa B COeJUHEHUAX

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

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

+3

YKaxure BelleCTBad, KOTOPbI€ MOI'YT MIPOABJ/IATH TO/IbKO OKHC/IUTE/IbHbIE CBOMCTBA:

+KClOg4
H>S

PbO»
+KoCr 207




Ykaxure BelecTB, KOTOpble MOFyT HPOHBJIHTI) TOJIBKO BOCCTAHOBHUTE/IBHbIE CBOﬁCTBa:
+Fe

+H,S

HNO;

K>Cr 207

YKaXuTe HOMepa BelecTB, 00/1aJalIyX OKHC/IMTeILHO-BOCCTaHOBUTE/ILHOM ABOHCTBEHHO-
CTBHO:

PbO>

+HNO>

Al Sz

+S

YKaxuTe peakijuy, Npyu NPoTeKaHUHM KOTOPHIX a30T MPOSABJIsieT OKUCIUTe/TbHbIe CBOHCTBA:
NH; + 302 =6H20 + N»

+As; O3 + 2HNO3 + H2 O = 2H3 AsO 4+ 2NO

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

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

Kakue U3 npuBe/leHHbIX HH)Ke PeaKIiii AB/ISIOTCA OKUC/IUTE/THHO - BOCCTAHOBUTE/TbHBIMH :
+H > + Brp = 2HBr

+Zn + SnCl, = ZnCl; + Sn

H > S04 + Ba(OH), = BaSOs4 + 2H>0

NH3 + HCI = NH4Cl

B Kakux peakusix KMC/IOPOJ BHINO/THSET PO/Ib BOCCTAHOBUTE/ISA?
+H 202 + HIO3=1 + H O + Oy

+AgNO3t—- Ag+ NO 2+ O

Mg + O2 = MgO

Ag + HoS + O = H2O + AgoS

Kakue 13 0KMC/IUTE/TbHO - BOCCTAHOBHUTE/IbHBIX peaKul/lﬁ ABJ/IAKOTCA pedaKIIUAMHU BHYTPHUMO/1€-
KYJ/IAPHOI'0 OKHUC/IEHUSA - BOCCTAHOBJICHUS?

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

+KClO3 - KCIl+ O;

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

H > + Br, = 2HBr.

Kakue u3 peaKunﬁ ABJ/IAKTCA pedaKIiUAMHA MEXXMOJIEKY/IAPHOTO0 OKHC/ICHUS-BOCCTAHOBJ/ICHUSA?
(NH4)2Cr2 O7 — Nz + Cr203 + H20

KClO3 - KCI + O2

+Ag + HpS + O = H2O + AgoS

+H> + Bro = 2HBr

Kakue u3 peaKunﬁ ABJ/IAKTCA peaKIuaAMHA }:[I/ICHPOHOPI_[I/IOHI/IPOBHHI/IH?
+4H3PO3 = 3 + H3PO4 + PH3

+3I + 6KOH = KIO3 + 5KI + 3H>0

Mg + O2 = MgO

Ag + H>S + O = HxO + AgS



Kakoii u3 MeTa/1I/I0oB BBINOJIHAET POJIb KaTo/ia B raJlbBAHMYECKHX /IeMEeHTaxX, 00pa30BaHHBIX
3/IEKTPO/laMM:

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

Mg | Mg™|| Cr*|Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii u3 MeTa/I/I0OB BBINOJIHAET PO/Ib aHO/IA B Ta/IbBAHUYECKHX Y/IEMEHTaX, 00pa30BaHHbBIX
3/IeKTPO/jJaMH

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

Mg | Mg"™|| Cr*|Cr

Snu Mg

Snu Cr

Niu Cr

+Ni u Mg

N3 yeTbipex MeTa/lioB — Ag, Cu, Al, Mg BbiGepuTe napy, Koropasi o6ecieduT Han0o ibIee 3Ha-
yenue JJIC .

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

OnpepeuTe 3HaYeHHe cTa”AapTHO J/IC ralbBaHMUECKOro 3/IEMEeHTa, HCII0/Ib3ys TOK00Opa-
3yI0LIYI0 Peaki{I0, KOTopas nporekaer npu ero padore: 2A1° + 3Ni*? .. 2AlI*3 + 3Ni’.

~1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

KOHIeHTPaIMOHHbIH 3/IEMEHT COCTOMT M3 IBYX cepeOpaHbIX 371eKTpooB ¢ C Ag' = 10! mon/n
y oaHoro 3;1ekTpoaa u C Ag* = 1074 mosn/n y apyroro. Paccuuraiite 3/IC 3/1emeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'anbBaHUYECKHH 3/1eMeHT COCTOUT U3 cepedpsIHOro 3/1eKTPO/ia, MorpyxeHHoro B 1 M pacrBop
AgNO3, u cTaHAAPTHOrO BOJOPOAHOrO 3/1eKTpojAa. PaccunTaiite 3/IC 3/1eMeHTa.

+0,8 B

8,0B

-0,8 B

0,08 B

Omnpepaemure 3/1C ralbBaHUYECKOro 3/IeMeHTa, COCTOALLEro

W3 MarHUeBOM M )KeJle3HOM IJIaCTHHOK, MOrPy)KeHHbIX B 1 M pacTBOpbI HUTPATOB 3THX
MeTaJ/l/IoB .

+1,92 B

0,19 B

-1,92B



19,2 B

Onpeaenure 3/|C B raibBaHHYECKOM 3J/ieMeHTe , 00Pa30BaHHOM II0 CXeéMe
Sn |[Sn*?] = 0,001 M || [Pb*?] =1M | Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoii U3 mNepeurc/jieHHbIX HIDKE META//IOB He MOXeT ObITh MO/Iy4YeH 31eKTPOo/IM30M
PacTBOpPOB €ro Coiu?

+Li

Sn

Ag

Bi

B Kako#l moc/eJ0BaTe/IbHOCTH Ha Karoje OyAyT BOCCTAHAB/IMBAaTbCAd KaTHOHBI MeTaJl-
q0B : Cu*?; Zn*?; Ag*; Cr*® M3 uMx 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 06beM x/iopa (V) BBIAEIUTCA NPH 3JIEKTPO/IM3e pacilaBa X/JI0pH/a a/IOMHHUS TPH
nponyckannu 96500 Kn snekrpuuecrBa

(ny.)?

11,2

+5,6

22,4

56

Kakoe kosmuectBo 3/ekTpuuectBa ( Ki) Heo0xoauMo mponmycTUTh Yepe3 paciijiaB THAPOK-
cua HarTpusA, YyTo0bl HAa aHOJAe BBIAJIWIOCH 5,6 1 Kucaopoaa (H.y.)?

1000

96,500

+96500

965

Kakasa macca (r) a/loMHMHHSI BBIfAE/IUTCA NMPH 3J1€KTPOJIH3e

pacniaBa X/I0pyja a/JlOMHHHSA, eC/IM 4epe3 3/1eKTPOJIUT MPONyCKaTh
96500 K 3sekTpuyecrBa?

27

3

+9

18

IIpu »3/1eKTpo/iM3e BOAHBIX PACTBOPOB KaKHUX CojieM Ha rpaduToBOM aHOJe BbI/Je/IsIeTCs
KUC/I0POA?

+NaNQOs ; CuSOy4 ; CaCOg;

CuCly; CuS; NiBry;

CuCl; ; CuS; NaNOs;

CuS; NiBr; ; CaCOs.



MeTta/uibl Kakoro psja MOryT ObITh MOJIyd4eHbI 3/IEKTPO/IM30M paciyIaBOB MX COJIed H
He MOryT OBITh MOJIyYeHbI 3/IEKTPO/IM30M PACTBOPOB 3THX COJIeH?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpu 371eKTposin3e BoAbI B TeueHHe 1 yaca ObLI0 mosryueHo 56 1 Bogopoaa ( H.y.). Onpepe-
JIuTe CWIy TOKa (A), mpoiejiiero yepes 3/ieKTpo/m3ep .

1,34

+134

26,8

268

IIpu B3aMMO/JeHCTBUM KaKHMX KHCIOT C [UHKOM BBIJe/IAeTCA BOJOPOJ :
HNO; (k)

HNOs(p)

+HCI

+H2 SO4(p)

Kakue MeTa/uibl MIPpH B3aUMOJEHCTBHM C COJITHOW M pPa30aB/IeHHOW CEPHOW KHC/IOTOM
He BBITEeCHSKT M3 HHUX BOJOPOJA:

+Cu

+Ag

Mg

Ba

Kakue U3 MeTa/l/IOB BBITECHAKT U3 IIje/I0Ueil BOJOPOA ?
+Al;
Mg;
Cu;
+Zn

C KakuM Hu3 BelecTB OyJeT pearupoBaTb Me[b?
NaOH

+AgCl

H>O

HCI

C KakuMHU H3 BellecTB 0OyJeT B3auMMO/|eliCTBOBATh a/IIOMUHUNA:
+Na OH

KNO3

+HCI

+H2S04(p )

C KakuMH M3 BeIeCTB HHKEeIb Oy/JeT pearupoBaTh IMPH 00bIYHBIX YCIOBHSAX :
H,O

O))

+Ha SO4(p)

+CuSO4



Kakoii 13 MeTa/u10B NacCMBUPYeTCsl MPHU KOHTAKTe C BO3AYXOM?
Cu

K

Au

+Al

Kakoii 3 Meta/u1oB naccuBupyercsi npu KoHTtakre ¢ H»> SO4( k) Ha xosope ?
Cu

Au

K

+Al

Ha3oBuTe NpOAYKT BOCCTAHOB/IEHHSI CEPHONM KOHIeHTPHUPOBAHHOW KHMCJIOTHI TPH B3au-
MO/JICHICTBHH €e C aKTHBHBIMM MeTa/UIaMH

+H>S

SO»

S

H>O

Ha3oBure MNPOAYKT BOCCTAHOBJ/IEHUA CepHOﬁ KOHHEHTPHPOBaHHOﬁ KHC/I0TbI TIPpH B3aH-
MOHEﬁCTBI/II/I ee¢ C MAJIOAKTUBHBIMHU MeTd/IV/IdaMH

H,S

SO

S

+S0»

Kakoii 3 MeTa/U10B MOJKXeT BBINO/IHATH POJIb AHOAHOTO TOKPBITHS AJIsI Keje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppo3uH — XHMHUYeCKasi WIH 3/IeKTPOXMMHYeCKass — peajiM3yercsi NpH KOH-
TaKTe :

1) nMHKa ¢ pa30aB/IeHHOW CepPHON KMC/IOTOM ; 2) a/IIOMHHMSA C Pa30aB/IeHHOH Aa30THON KHC-
JIOTOM ?

1 — xuMHueckas ; 2 — xXuMHU4Jeckas ;

+1 — s/1eKTpoXUMHYecKasi; 2 — 37IeKTPOXUMUUEeCKast;

1 — xumuyeckas ; 2 — 3/IeKTPOXUMHYECKas;

1 — sanekTpoxuMHUeckasi; 2 — XUMA4YecKasi .

YKaxuTe psii MeTa/lJIOB, KOTOPbIe MOT'YT BBINIO/IHATH POJIb
NMPOTEKTOPOB MO OTHOIIIEHHUI0 K CBUHII0BOMY H3/[e/IUI0, KOTOpoe
JKCIJIyaTHPYeTCs B 3JIEKTPOJIUTE, COAep KalleM KHCJI0POJ :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt

Al; Ti; Ag

Kakasa u3 cxeM KOPPO3HOHHOIO rajlbBAHMYeCcKOro jjeMeHTa 3amucaHa mnpaBwibHO? Ka-
KOl M3 MeTa/UI0oB OyAeT pa3pylIaThCA B pe3y/bTaTe KOPPO3HH :
1) () Ti| H" | Mg (+);



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

1, paspyiaercas Mg

2, paspyuuaercs Ti

+2, paspyuaercs Mg

Kakas 3 cxeM KOpPpPO3HOHHOr0 ra/ibBAHHYECKOr0 3/IeMeHTa 3amucaHa mnpaBuiabHo? Ka-
KOW M3 MeTa/UIOB He Oy/JeT pa3pymaTbcs B pe3y/bTaTe KOPPO3WH :

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

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

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Meabs nokpbeiTa 0/10BoM. BbiOepure cxeMy KOPpPO3HOHHOIO ra/lbBaHHYeCKOIr0 3/I€EMEHTa,
BO3HHMKAIOLIEro NMpU HApyIIeHUM LeJI0CTHOCTH MOKPHITUA B YCIOBHAX BJIAXHOUM arMocdepsbl

+(=)Sn | H20; O3 | Cu(+);
(-)Cu | H" | Sn(+);

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

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

Bbi0epuTe 0JiH NMPaBWILHBIH 0TBeT. TO/IBKO OTPHUIIATe/IbHYI0 CTeNeHb OKHC/IeHUSI B CO-
eIMHEeHUSIX MOXKET MPOSB/IATH 3/IeMeHT:

opom

KUCIOpPO[]

XJ10p

+Top

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

+ IUCTU/IMPOBaHHAas BOJA

HaTpUu

caxaposa

+ Ka/Mil XJI0PUCTBIN

ron

Bbi0epuTe o/juH NpaBWIbLHBIA 0TBeT. Kuciopos Heo0xouM //isi {bIXaHUS )KUBOTHBIM OP-
raHusMaM B KauecTBe:

+ OKMC/IHTeNA

BOCCTaHOBUTeJISI

KdK OKHC/INTeJIsA, TdK 1 BOCCTAHOBUTEJISA
He TIPOABJISAET B 00MeHHBIX nponeccax HA OKHUC/IUMTE/IbHBIX, HU BOCCTAHOBUTE/IbHBIX CBOICTB



Tabmuua 3 — KpuTtepun orjeHKM chOPMHUPOBAHHOCTH KOMITeTeHLUH

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

Kputepuu orjeHMBaHus C)OPMHUPOBAHHOCTU KOMMETEHIMH (UaCTH KOMITeTeHLIUN)

Ha 0a30BOM ypOBHe

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE «y/[OB/IETBOPUTE/ILHO»
50-64% oT MakCUMaJILHOIO Dasia

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

COOTBETCTBYET OL|€HKE «OT/IHU-
HO»

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

3HaTh:

NJI-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, OM0J/IOTU-
yeckue U rpodeccuo-
HaJIbHbIe TIOHSATHS U Me-
TOZBI TIPU PereHun 00-
1ienpodeccuoHaNbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITO0JIb30-
BaHUeM MMPUOOPHO-
WHCTpYMeHTaTbHOU 6a3bl

CTyzieHT yCBOM/I OCHOBHOE CO/iepKaHue MOJYJIsI
HEOPraHWYeCKOW XMMHHU, HO UMeeT MpoOeJibl B
YCBOEHUM MaTepuasa, He MpersiTCTBYIOLIHe
JlanbHelIeMy 00yJeHHto:

-B JIOTUYE€CKOM PaCCY>KZEHUHU HET CYIIeCTBeHHBIX
OLIMOO0K, HO JIOMYITleHa Cyll[eCTBeHHas! OITHOKa B
MaTeMaTU4eCKUX pacueTax Mpy peleHnn

3az1ay;

-nabopaTopHast paboTa BbIIO/IHEHA TTPaBU/IBHO HE
MeHee ueM HarloJIOBUHY WJIH [IOMyIIieHa
CyILleCcTBeHHasl OIIMOKa B X0OZie IKCIIePUMEHTa, B
00BsICHeHUH, B 0opMIeHUH PaboThl, B
Co0JTFO/IeHNY TIPABUJT TEXHUKH 0€30T1acCHOCTH TIpH|
pabore c BelrjecTBaMu 1 060py/[0BaHKEM,
KOTOpasi UCTIPaBJISIETCS TI0 TPeOOBAHUIO YUUTEIS;
- MaTepuas U3/araeT HeCUCTeEMaTU3UPOBAHHO,
(parmMeHTapHO, He BCer/a MoC/ieIoBaTebHO;
-I0Ka3bIBaeT HEJIOCTATOUHYI0 C(HOPMUPOBAHH
OT/Ie/IbHBIX 3HAHWUH W YMeHWH; BBIBOJBI U 000011]
aprymMeHTUpYeT c1abo, A0MyCKaeT B HUX OMIUOKU
- IOMYCTU/ OLIMOKY ¥ HETOYHOCTH B HCITOJ/Ib30B
Hay4YHOW TePMMHOJIOTUH, OMpeje/ieHusl TTOHATHUY
He/[0CTaTOYHO YETKHE;

- He MCII0/Ib30Ba/l B KAUeCTBe [I0Ka3aTe/IbCTBa

BBIBO/IbI U 0000111eHs U3 Hab/MoieHuH, hakToB,

CTyZeHT TNOKa3blBaeT 3HaHUsSI BCEro
M3yUYeHHOI'0 NPOrpaMMHOI0 MaTepu-
ana. /laéT MoOHBIA M TNpaBUIbHBIN
OTBeT Ha OCHOBE U3y4YeHHBIX TeOPU;
He3HauuTe/bHbIe OMMOKU U He/I0ué-
Tbl TP BOCIPOW3BEJeHUA H3y4eH-
HOrO0 Marepuana, orpejieseHusl To-
HSTUW Jan HemoJjHble, HeOosbline
HETOYHOCTA TIPU  UCII0/Ib30BaHUU
Hay4yHbIX TEPMUHOB WM B BBIBOJaX
U 00001IeHusX W3 HabOMoJeHuH u
OTBbITOB; Marepyas u3jaraeT B OIpe-
Jle7IleHHOM JIOTMYeCKOW I10c/ie[j0Ba-
TEeJIbHOCTH, TP 3TOM JIOIyCKaeT Ofi-
HY HerpyOyto ommbKy umm He bosiee
[IByX HeZJ0UeTOB U MOJKeT MX UCIpa-
BUTh CAMOCTOSITE/TEHO TpU TpeOoBa-
HUM WK TIpU HeOOJBIION TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBIN MaTepuam; TOATBepKJaeT
OTBET KOHKDeTHBIMM TpUMEepaMHu;
MpaBUIbHO OTBevyaeT Ha JOIOJHU-
TeJIbHbIe BOTIPOCHI TIperio/iaBaTelis.

B siorvueckom paccyxpeHud U pe-

HI€eHMHW HET CYIIeCTBEHHBIX OLHI/I6OK,

CTyJeHT ToKa3bIBaeT riybokoe u
MOJIHOe 3HaHWe U TOHWMaHue
BCero 006bEMa MpOrpaMMHOI0 Ma-
Tepyana; T[I0JIHOe TIOHUMaHHe
CYII[HOCTH paccMaTprBaeMbIX
TIOHATUM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopul, B3aUMOCBSI3el;
naboparopHasti paboTa BBITIOJHE-
Ha TIO/THOCTBI0O W TIPaBWILHO,
C/leflaHbl TIpaBWIbHBIE HaOmHOzIe-
HUS Y BBIBOJBI;

9KCTIEDUMEHT  OCYIIIeCTBIeH TI0
MaHy C Yy4YeTOM TeXHWKU 6e3-
OMACHOCTH W TIpaBWJI PabOTBI C
BellleCTBaMH U 000py/I0BaHUEM;




OIIBITOB WJIK OOITyCTHUJ/T OILLIMOKU IMpU KX HU3JI0KEeHK

HO 3ajlaya pellleHa HeparjMoHabHbIM
criocoboM WM JIOMyIieHo He 6oiieg)
JTBYX HECYII[eCTBEHHBIX OIIUOOK.

YmMmetn:

NJI-2 YmeeT UCMo/ib30-
BaTh OCHOBHbBIE ecTe-
CTBEeHHLIe, Ou1oIornye-
CKHe ¥ MpogecCHoHaslb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1au

OTBeuaeT HemoJ/IHO Ha BOMPOCHI NIperio/iaBaTeist
(ymyckast 1 OCHOBHOE), U/IM BOCIIPOU3BOJUT
cofiepsKaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
NOHUMaeT OT/ie/IbHbIe I0/I0)KeHUS], UMeloLIie
Ba)KHOE 3HaueHHe B 3TOM TeKCTe.

OO6Hapy>X1BaeT HeI0CTaTOUHOEe TIOHUMaHue
OT/ieJ/IbHBIX [10JI0’KeHUM ITPYU BOCIIPOW3Be|eHUU
TeKCTa yueOHUKa (3aruceii, MepBOUCTOYHUKOB) ]
OTBeYaeT HelOJIHO Ha BOMNPOCHI IperojaBaresis
MyCKasi OJJHY-[jBe TPyOble OINOKK BHICTABJISETCS
JleHTy, KOTOpBI/ He COBCEM TBepZio BjajieeT MaTe
JIOM, TP OTBeTax JOIyCKaeT MasoCyIleCcTBex
MOTPELIHOCTH, WCKa)KeHUs1 JIOTMUecKoW I0C/e]
TebHOCTH,

HETOYHYIO apryMeHTaL|0 TeOpeTUUeCKuX
T10JIO’KeHUH, UCTIbIThIBAET 3aTpyHEeHUS IPU
pellleHny JOCTaTOYHO C/I0KHBIX 3a/au.
VcnpiThiBaeT 3aTpyHeHHsi B NPHMEHEHUU 3H4
HEoOXOJMMBIX [i/Isl PelIeHus 3a[au pa3IyHbIX T
npyi 00BSICHEHWU KOHKPETHBIX SIBIEHUH Ha OC
TeOpUH U

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

MPaKTUYeCKOro NpUMeHeHH sl TeOpUi

CTy#eHT yMeeT CaMOCTOSTE/IbHO
BBIJIE/ISITh  TJIaBHbIE TIOJIOXKEHHS B
W3y4yeHHOM Marepuajie; Ha OCHOBa-
HUM (HaKTOB U MPUMEPOB 0000111aTh,
JefnaTh  BbIBO/IbI,  yCTaHAB/IMBaTh
BHYTPHITpeIMETHbIE CBsI3U. IIpuMe-
HSITh TOJIyYeHHbIe 3HAaHWS Ha Tpak-
THKE B BUJOWU3MEHEHHOW CHUTYaI|UH,
cob/rolaTh ~ OCHOBHBIE  TIpaBUJIA
Ky/IbTYPbl YCTHOW peud U COIpo-
BOXKZIatoIl[ell TTHCbMeHHOM, HCIO/b-
30BaTh HayuHble TePMUHBI; jlabopa-
TOpHast paboTa BBINOJHEHa TIpa-
BU/IBHO,  C/leJlaHbl  TIPABUJIbHBIE
HaO/MIO/IeHUsT U BBIBOJBI, HO TIpU
3TOM JKCIIEDUMEHT TIPOBEJIEH He
TMOJTHOCTBIO WM JIOTYIIE€HbI HeCyIije-
CTBEeHHbIe OIIMOKY B paboTe C Bellle-
CTBaMHU ¥ 000DPYy/IOBaHHUEM.

CTyneHT ymeeT COCTaBUTb IOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe W3y4YeHHOr0 Marepuaa;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITE/IbHO ~ TOATBepPKAaTh
OTBeT KOHKPETHbIMU MpPUMepaMH,
(hakTamMH; CaMOCTOSITe/TbHO U ap-
T'YMEHTHPOBAHO Je/aTb aHasus,
000011[eHusI, BBIBOJBLI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TMPUOOpeTeHHbIX 3Ha-
HUM) U BHYTpPUIIp€JMeTHbIe CBS-
34, TBOPYECKU MPUMEHSThb I0J1y-
YyeHHble 3HaHUsI B HE3HAKOMOMU
CUTYyaLUH. [TocnenoBarensHO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/1arath y4eOHbIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/IeloBaTeNbHOCTA C
WCMO/b30BaHKEeM TIPUHSATOU Tep-
MHHOJIOTHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/TUPOBaTh TOUHOE
orpejie/leHMe W UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOpUIi; TIPU OTBeTe He MOBTOPSThH
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb Marepuan JIMTepaTypHbIM
sI3bIKOM; TIPaBUJIbHO M 00CTOSI-




TeJbHO OTBeuaTh Ha [IOTIOJHU-
TeJIbHbIe BOMPOCH yuuTessi. Ca-
MOCTOSITe/TbHO U paljMOHa/IbHO
WCTO/b30BaTh HarJsigHble T0COo-
Ousi, CrIpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [IOTIOJIHUTE/BHYIO JIU-
Teparypy, MepPBOUCTOUHUKY;
MIPUMEHSITh CHUCTEMY  YCJIOBHBIX
0003HauUeHWH TIPY BEIEHUU 3allui-
celi, COMPOBOXKAIOIIUX OTBET;
WCMOb30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 Hab/rofieHuN U
OTIbITOB;

Bnagets:

HJ/1-3 BnageeT HaBbIKaMU
000CHOBaHUS U peajin3a-
1[MU B ipodheccruoHab-
HOU [J1eATeIbHOCTH CO-
BPEMEHHbBIX TeXHOJIOTHUH
C UCII0/Tb30BaHUEM TIPH-
6opHO-
WHCTPYMeHTabHOU 6a3bl

CTyneHT BaZieeT HeOOXOAWUMBIMM HaBBIKAMH
paboTel c TIpuboOpaMu, uepTe)kaMH, CXeMaMH U
rpadMKamMH, COMYTCTBYIOLUUMH OTBETY; 3allMCH,
COTMPOBOXK/AOII[E OTBET, COOTBETCTBYIOT Tpe-
OGoBaHUSM.

CryzmeHT He 00/a/jaeT /10CTaTOUHbBIM|
HaBBIKOM pabOThI CO CITPABOYHOM JTH-
TepaTypoy, yueOHUKOM, MepBOMCTOYA
HUKaMU (TIPaBUJIbHO OpPUEHTUPYeTCs,
HO paboTaeT Me/i/IeHHO).

BnaseeT HaBbIKaMu pelleHUs] XUMU-A
YecKMX 3ajZlau 10 3a/JaHHOMY aJro-
pUTMY

CryzeHT BiafieeT  KyJbTypou
MBIIJIEHNS];  CITOCOOHOCTBIO K
0000111eHNI0, aHaMM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTAaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)XKEHUs, B
JIOTUUECKOM PpacCyXX/IeHuu U pe-
IIIeHWH HeT OIMMOOK, 3ajaua pe-
IIeHa palMOHa/IBHBIM CIOCOO0M;
TpOsIB/IEHbl HAaBbIKM OpraHM3aliu-
OHHO-TPY/JIOBbIX YMeHUM (mof-
JIEP)KUBAIOTCS YMCTOTa pabouero
MecTa U TOpSIJ0OK Ha CToJie, KO-
HOMHO UCIT0/Ib3YIOTCSI PEaKTHBBI).




Mopayab 2: «Oprannueckas XUMHA»
Pa3pgen 6 «TeopeTHuecKue 0CHOBbI OPraHMUYeCKOM XMMHH. YT/IeBOAOPOAbI (AKaHbI, ajl-
KeHbl, a/IKa/iieHbl, a/IKWHbI, apeHbI)»

Bomnpocsl s codecefoBaHusi 1o pasjaeny 6 «Teopernueckue 0CHOBBI OpraHUYECKOH XH-
MHUH. YT/1eBOAOPo/ibl (A/IKaHbl, a/IKeHbI, a/IKa/JUeHbl, a/IKUHbI, apeHbl)»

1. Teopusi XMMHUYeCKOTO CTPOeHHsI OpraHuueckux coefuHeHuii A.M. Bytiepoga.

2. CTpoeHure aToMa yriepoza.

3.HomeHKnaTypa opraHu4ecKux CoeJuHeHU.

4. VI3omepusi OpraHu4eCcKrx COeJMHEeHUM.

5. Knaccudukaijysi opraHiueckrx coeIMHeHWH TI0 YT/IepOIHOMY CKeJIeTy U 10 (PYHKLIMSIM.

6. XriMHueckas CBs3b B OpraHUYeCKUX COeZIUHeHUsIX.

7. Knaccudukaiiysi opraHuuecKux peakiivi.

8. OrpeienieHue ajkaHOB, aJIKEHOB, aJIKUHOB, apEHOB.

9. N'omonoruueckuit psif.

10. HomeHKaTypa 4 BU/jbl U30MepUH, XapaKTepHble /1 [pee/IbHbIX U Hellpe/le/IbHbIX yIjle-
BO/IOPO/IOB.

11. CriocoObI moTyueHwsl.

12. ®usnyeckue CBOMCTBA.

13. Xumunueckue cBorcTBa. KauecTBeHHbIe peakliiy Ha JBOWHYIO U TDOUHYIO CBSI3b.

14. 1aTh Ha3BaHUe 0 CUCTEMaTUUeCKOMN U paljiOHaTbHOW HOMEHK/IaType.

15. HaricaTb popMyJibl 10 Ha3BaHUIO

16. Kakue yrineBoZiopofibl pearupyroT C METH/IOBBIM CITUPTOB: OyTeH-2 um OyThH-2?

17. Kakuie U3 yrieBo/j0pofiOB pearupyroT C aMuoM Hatpusi: OyreH-1 wim OyTtuH-1?

18. Kakoii u3 yryieBolopo/ioB Oy/1eT pearupoBaTh C aMMHAYHbIM PACTBOPOM HUTpaTa cepebpa:
Oyren-1 nmm 6yTuH-1?

19.HanucaTh peakuyu MoJiyueHusi TOMOJIOTOB alleTu/ieHa (3TUaleTU/IeH U JUMeTH/IaleTU/IeH)
U3 alleTU/IeHa uepe3 CTa/iuio 00pa30BaHUs alleTUIeHU/IOB.

20. Kakuie cniupThl 00pa3yroTCs MPH JeruApaTaldy ClpTa 2-MeTH/ITIPOTIaHoI U 3-
MeTUn0yTaHoN-2?

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

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

TunoBbie ynpa)kHeHus1 o pasjgeny 6 «Teopernueckne 0CHOBbI OPraHUYeCKON XUMHH.
YrieBopopoasb! (ANKaHbl, a/IKeHbl, a/1IKaJUeHbl, aIKUHbI, apeHbI)»

Hanuiure cTpyKTypHbIe (OpMY/ibl CIeyIOIIMX YI/IEBOAOPO/IOB U JlaliTe Ha3BaHUe 10 pPaliOHa/IbHOM
HOMeHKJ/1aType: 2,3,3 — TPUMEeTH/ITIEHTaH

Hanuimre cTpyKTypHbIe OPMYJIbl U /laliTe Ha3BaHKe TI0 CHUCTeMaTUUeCKOW HOMeHK/IaType: MeTU/I-
3TU/IM30MNPONUIMETaH

3. Hanuiuure cTpyKTypHbIe (hOpMY/ibl C/IeAYIOLIMX YI/IeBOAOPO/OB U JjaiiTe Ha3BaHUe M0 paliOHa/lb-
HOM HOMeHK/aType: 2,2,4 — TpUMeTUN-3-3TUIreKCaH

4. Hanumure CTpyKTypHbIe (pOPMY/IbI U 1aliTe Ha3BaHUe TI0 CUCTeMaTUUeCKOl HOMEHK/IaType: Me-
TWIJAU30MPONUIMETaH

Hanuiure cTpyKTypHbIe (pOPMY/Ibl C/IeyIOIIMX YI/IeBOAOPO/IOB U JlaliTe Ha3BaHUe 0 palliOHa/IbHOM
HOMeHK/IaType: 2,3-AuMeTU/-3-U30NPONUIreKcaH

Hanuiure cTpykTypHbIe (OpMY/ibl U laliTe Ha3BaHWe TI0 CUCTeMaTUUeCKON HOMeHK/IaType: AUITHUU-
30MpOINUAIMeTaH



7. Hanummre CcTpyKTypHbIe (hOpMy/Ibl C/IeAYIOIIMX YIJIeBOLOPO/OB U laiiTe Ha3BaHKe I10 palliOHaIbHON
HOMeHK/Iatype: 2,4-11UMeTU/1-3-U30IPOIU/IIIeHTaH
8. HanmmuTe cTpyKTypHbIe (JOPMYJIBI U laliTe Ha3BaHKe 10 CUCTeMaTUYeCcKol HOMeHK/aType: MeTHU/IU-
30MPUIUAIN300yTHIMEeTaH
9. HanwmumwuTe CTpyKTypHbIe (POPMYJIBI CIe[yIOLMX YI/IeBOLOPO/OB U JjaliTe Ha3BaHKe 0 PaLMOHATbHOU
HOMeEHKJIaType: 2-MeTu/1-4-3TU/-3-TIPONU/IrenTas
10. Harvmmre cTpyKTypHble (OpMYJIbI U JjaliTe Ha3BaHHe 110 CUCTeMaTUUeCKO HOMeHK/1aType: JUTpeT-
OyTuimMeTaH
11. Harvmmre CTpyKTypHble (hOpMY/Ibl C/IeVIOIIMX YI/IeBOOPO/OB U laiiTe Ha3BaHUe I10 paliiOHa/IbHON
HOMeHK/IaType: 3-MeTU/I-3-3TU/ITeKCaH
12. Harummre CTpyKTypHble (JOpMYJIbI U [jaliTe Ha3BaHKe 110 CUCTeMaTUUeCKol HOMeHK/IaType: MeTH/I-
IUBTOpPOyTHU/IMETaH
13. Hanummre CcTpyKTypHble (OpMYJIbl C/IelVIOIMX YI1eBOLOPO/OB U laiiTe Ha3BaHUe I10 palliOHaIbHON
HOMEeHKJ/IaType: 2,5-1UMeTU/I0KTaH
14. Hanvimre CTpYKTypHble (GOpPMYJIbI U JjaiiTe Ha3BaHKe 110 CUCTeMaTUUecKol HOMeHK/aType: TPUMeTH-
JISTUWIMeTaH
15. Hanummre cTpyKTypHble (OpMYJIbl C/IelVIOIMX YI/IeBOAOPOAOB U JlaiiTe Ha3BaHUe I10 pallOHaIbHOU
HOMEeHKJ/IaType:2-XJI0p-2- MeTU/I- 3- 3TU/I-OKTaH
16. Harummre cTpyKTypHble GOpMYJIbI U JjaliTe Ha3BaHHe 110 CUCTeMaTUUeCKol HOMeHK/IaType: MeTU/IN-
30MpONUIBTOPOYTH/IMETaH
17 . HanuimTe CTpyKTYpHBbIe (hOpMyJibl C/IeAYIOLIMX YIJIEBOLOPO/OB U JlaliTe Ha3BaHUe I10 paljuOHa/lb-
HOU HOMeHK/aType: 2,4,4,-TpUMeTU/INeHTaH
18.HamnuimTe cTpyKTypHbIe OpMYJIbl U aliTe Ha3BaHUe T10 CUCTeMaThye CKOM HOMEHK/IaType:
VS TUU30IIPOITAIMeTaH
19. HanumuuTe CTpyKTypHbIe (POPMYJIbI CIe[[yOLMX YIIeBOJOPO/IOB U JjaliTe Ha3BaHKe MO PaL{MOHATbHOM
HOMeHKJ/IaType: 2,3-4UMeTU/I-4-3TU/I-TIeHTaH
20. HanuiuuTe CTpyKTYpHbIe (hOpPMYJIbI U /laliTe Ha3BaHUe 110 CUCTeMaTUYeCKOM  HOMEeHKJ/IaType:
JUTPeTOyTUIJUMeTU/IMeTaH
21. HanuiuTe CTpyKTYpHBIe (hOpMyJibl C/IeAYIOLIUX YI/IeBOJOPO/OB U laliTe Ha3BaHKe M0 paLjiOHab-
HOM HOMeHK/aType: 2,3,5 —TpUMeTH/TeNnTaH
22. HanuimTe CTPYKTYpHBIe (hOpMYyJIbl U laiiTe Ha3BaHUe 10 CUCTeMAaTUYeCKO  HOMEeHKJ/IaType:
AVSTUIU30NIPUNIUIIMeTaH
23. Hanuimmre cTpykTypHbIe (pOpMy/ibl CIeyIOIIMX YI/IeBOAOPO/OB U [jaiiTe Ha3BaHUe I10 paLjyo-
Ha/TbHOM HOMEHK/aType: 2,2,3 - TpUMeTUI0yTaH
24. HanuiuuTe CTPYKTYpHbIe (POPMYJIBI U laliTe Ha3BaHKe 110 CUCTeMaTUyecKoll  HOMeHK/IaType:
JVMeTUJISTUIMEeTaH
25.Hanuimure CTpyKTypHble (POPMYJIbI CIeIyIOLIMX YIIeBOAOPO/OB U [jaiiTe Ha3BaHUe I10 pallOHa/Ib-
HOM HOMeHK/aType: 2,2,4,-TpUMeTu/1, 3-3TUIreKcaH
26. HanmiuuTe CTpyKTYpHbIe (pOPMYJIbI U laliTe Ha3BaHKe 110 CUCTeMaTH4yeCKOi HOMeHK/IaType: TpUuMe-
TUJIMeTaH
27. Hanuimre cTpyKTypHBIe (hOpMyJibl C/IeAYIOLIMX YI/IeBOJOPO/OB U /laliTe Ha3BaHue 10 paljuo-
Ha/IbHOW HOMeHK/aType: 2,2,3,3-TeTpaMeTU/INeHTaH
28. HanmiuuTe CTPyKTYpHbIe (POPMYJIBbI U /laliTe Ha3BaHUe 110 CUCTEMAaTUYeCKOl  HOMEHK/IaType:
JUTPeTOyTUIIUMeTU/IMeTaH
29. HanmiuuTe CTPyKTYpHbIE (POPMYJIbI CIeAYIOLIMX YI/1eBOJOPO/OB U AaliTe Ha3BaHUe 10 paLjuo-
Ha/JbHOM HOMEHK/IaType: 2,4-1uMeTHl, 3-U30IpONUIreKCaHTaH
30. HanmiuuTe CTPyKTYpHbIE (POPMYJIBI U /laliTe Ha3BaHUe 110 CUCTEMAaTUYeCKOll ~ HOMeHKJ/IaType:
MeTU/IUU30IIPOITU/IMeTaH.
1. Ha3zoBuTe no MexlyHapOJHOM HOMEHK/IaType
H3C-CH=CH-CH=CH>
2. Hanwmiute cxemy B3aumMojiericTBus 1,3-0yTajiieHa C 0OIHOM MOJIEKY/10M OpoMa.



3. Hanumre ¢popMyny HECHMMETPUUHOTO JUSTUISTUIEHA U HA30BUTE €ro M0 MeXXAyHapoJHOW HO-
MeHK/1aType.
4. HanuimmTe cxemy B3aUMO/eMCTBUS MPOIMUJIeHa C CePHOM KUCIO0TOW U Ha30BUTE MPOAYKT PeakL1u.
31 . Ha3oBuTe 1o parjuoHanbHOM HOMEHK/IaType
HC=C- ClH —CH3
CH3
32. Hanmiute cxemy nosiyuenust 1,3-0yTazipieHa U3 3TUI0BOrO criupra (1o Metozy Jlebemesa).
33. Ha3oBuTe 110 MeXXZyHapOAHOW HOMeHK/IaType
(H3C);—C=CH-CH = C - (CHa)2

34. Kakoe u3 AByX ykKa3zaHHbIX coegrHeHui H3C — CH = C H- CHz u
H3C — CH2 — CH> — CH3 okuc/sieTcsi paCTBOpOM TMepMaHraHara Kanusi? Ha3oBure ero 1o MexxayHa-
POJIHOUM HOMEHK/IaType 1 MIpUBeHUTe CXeMY peakLvu.
35. Ha3zoBure 1o panjuoHanbHOM HOMEHK/IaType

HC=C - ClH — CH2-CH3

CHs

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

H3C-CH-CH =C-CH3

CH3

38. HanmimTe cxeMy IpUCOeJUHEHUsI XJIOPUCTOTO BOAOPO/ia K TipornuyieHy. OObsCHUTe Ha 3TOM TIpU-
Mepe npaBui0 MapKOBHUKOBA C MO3UL[UU 3/IEKTPOHHOM TEOPHU.

39. Ha3zoBuTe 1o MexxZlyHapOJHOW HOMEHKJ/IaType

H:C-C=C-CHs
CH3 CHz
CHs3
40. Hanviyre cxemy I0/1ydeHUs TIPOIUJIeHA U3 TIPOMU/IOBOTO CIIUPTA. YKaKUTe MeXaHU3M peakLjiu.

41. Ha3oBuTe No paljuoHa/TIbHOM HOMEHKJ/IaType

HsC - CllH - CH =CH>

CHs
42. YKa)kuTe MeXaHH3M peakLiy MMpUCcoerHeHnst OpoMa K 3TusieHy. Kak Ha3bIBarOTCs peakijuu Mpu-
COoeIMHeHUs TaKOoro TUIa?
43. HanuiuuyTe CTPYKTYPHYHO (GOPMY/Ty CUMMETPUYHOIO JUU30NPONUISTHIEHA.
44. Harivre cxemy OKWUCJ/IeHHs [TPOMNU/IeHa paCTBOPOM MapraHLj0OBOKUC/IOr0 Kaaus B MATKUX yCJI0-
BUsIX (peakuus Barnepa).
45. Ha3oBuTe 10 paljoHaJIbHOW HOMEHK/aType
H>C =CH-CH = CH2

46. Hammiiiite cxeMy B3auMo/leHcTBUsI 1-0yTeHa ¢ BOJ[OM.
47. Hanmivre cxeMy nosiMMepu3aLiu 3trijieHa. KakoBo IIPOMBILLIZIEHHOe 3HaUeHHe [JaHHOW peaKLuu?
48. HanuiyTe cxeMy B3aMMO/I€MCTBUS JMBUHIIIA C OJHOM MOJIEKY/I0i1 GpOMHCTOro BOAOpO/a.
49. Ha3zoBwuTe 110 paljiOHaIbHOU HOMEHK/IaType

H,C =C-CyHs

C>Hs



50. HanmimuTe cxeMy roJsiyueHUst MeTUatieTraeHa u3 1,1-aubpommpornaHa.
51. HanumuTe cTpyKTypHYHO hopmyny 3-MeTunOyTuHa-1.
52. YKaKuTe MexXaHM3M peakLU [10/IyueHusl 3TUIeHa U3 COOTBETCTBYHOLLEr0 rajloreHONpPOU3BOJHOTO
B [IPUCYTCTBUY CIIMPTOBOr'0 pacTBOPaA LLjeJI0UH.
53. Ha3oBuTe 110 MeXX/1yHapoIHON HOMeHKJ/IaType
CH3;-CH = TZ - CHs
i
CHs3
54. YKa)KuTe KaueCTBeHHbIe PeaKl[My Ha ABOMHYIO CBsA3b. HamuimTe cxeMbl peakiyu.
29. Ha3zoBuTe 10 MeXXAyHapOJAHOW HOMEHK/IaType
H3C-CH2;-CH = (|3—CH2—CH2—CH3
H3C-CH- CHs3
55. HanuimTe cxemMy OKMC/IeHHUsS CHMMETPUYHOTO JUMEeTU/ITHUIeHa XPOMOBOM CMeChI0 (3HepruyHoe
OKHCJIeHHe)
56. Ha3zoBuTe coefiuHeHMs1 TI0 CUCTEMAaTUUeCKOW U pallMOHA/IbHOM HOMEHK/IaTypaM:
A) CH3-C =C- CH- CH3
|
CHs
b) CH3 - CH- C = C- CH- CH3
| |
CHz CHs3
57. Kakue yrieBojopo/ibl MOXKHO MOJIYUYUTh MPHU J€MCTBUU CIIUPTOBOrO pacTBOpa 11jeJI0UYM Ha:
A) (CHz)2— CH — CHBr — CH» Br
b) 3-metun, 1,2-auxnopbyraH
58. Ha3oBure 1o panjuoHanbHOM HOMEHK/IaType
HC=C- ClH — CH2 - CH3
CHs
59. HanuiuTe CTpYyKTYPHYIO opMyny mpem-0yTuUalieTHIeHa U Ha30BUTE ero 1Mo MeX/[yHapOAHOH
HOMEHKJIaType.
60. Haruiiiute cxemy obpa3oBaHus alleTU/IeHUIa MeJIU.
61. [IpoBesute peakuyro Kyueposa c:
A) nponuH
b) 6ytunH-2
62. [laiiTe Ha3BaHMs MO CUCTEMAaTHUYECKOW 1 paLlMOHAIbHOM HOMEeHKJ/IaType:
A)H3C—(|3H—CH2—C =CH
CoHs
b) H.C = CH - CH = CH
63. Vcxops v3 alleTrsieHa MmoTyunTb OyTHH-2.
64. Kakue yrineBo/iopo/ibl pearupyroT C CHHWIbHOW KUC/IOTOU?
A) 3-metunbyren-1 b) 3- memunOyTHH-1
65. HanuimTe cTpyKTypHbIe (OpMYJIbI C/IEAYIOLIMX COeMHEeHUM:
A) 3,3,4,4,-TeTpaMeTU/ITIEHTHH- 1
b) meTunsTunaleTuieH
B) 3-metunbytun-1
I') CsHs
66. Kakue yriieBoZ0pO/IbI MOYYaTCs TIPH [IeMCTBUH CIIMPTOBOTO pPacTBOpa Iiesioun Ha 3-x/1opOyTaH.
67. Kakue yrieBos0opo/ibl pearupyroT C aMU/IOM HaTpUsL:



TIPOMNKH; AUMeTH/IalleTU/IeH?
68. HaruimTe 1 Ha30BUTE 0 CHCTEMAaTHUECKOH HOMEHK/IaType U30Mepbl 3-MeTUn0yTHH- 1.
69. HarmmiimmuTe peakijiy CTYTIeHUYAaTOro TUAPUPOBaHUS 2,5-auMeTiireKcuH-3. HazoBute obpasyroniue
YT/J1€BOIOPOABI IO CUCTEMAaTUYeCKOU HOMEeHK/IaType.
70. Hannummre xuMuuecKye peaki{iy Npy MOMOIM KOTOPbIX MOYKHO OT/IMUMTh MPOMNUJIALIeTUIeH OT
MeTHW/I-3TU/I-alleTU/IeHa.
71. [TonyunTe BCEMH U3BECTHBIMU CITOCOOOMU:
a) 3TUI0eH30T;
0) Tosyom;
B) M30TIPOITMIOEH307T;
') OPTO-KCUJIOT;
1) mapa-KCUIo:
72. OOBSICHUTE MEXaHW3M M ITPOBEIUTE HUTPOBAHUE COeIMHEHUMN:
a) xyiopbeH30/a;
0) mporunbeH3ona;
B) HUTPOOEH3011a;
r) OeH3anbAeruaa:
73. B Kako¥i 1ocsiejoBaTe/IbHOCTH CJie[[yeT ITPOBECTH PeaKLMH, YTOObI TIOyUrTh, UCXO/s U3 OeH3071a:
a) M-HUTPOXJIOPOEH30JT;
6) o-HuTpOX/I0pOEH30T;
B) M- HUTPOXJIOPOEH30JT;
r) n-cy/ib(hobpoMOeH301T;
) o- cynbgobpombeH3oit:
74. B peakiuto ®pugens-Kpadrca BBeuTe:
a) STWI0EH30/T U XJIOPUCTBIN 3T,
0) To/Tyos1 U GPOMUCTBIN U30TTPOTIUJ;
B) 6€H30J1 ¥ 3TUJIOBBIN CTIUPT;
I') BTOPUYHBINA OPOMOYTHII ¥ U30MPOTNUIOEH307T;
75. V13 GeH30/1a MO/TyYUTh 1apa-TOMyoICyIbPOKUCIIOTY.
76. 13 GeH30/1a MoTyunTh OpTO-KCuio (1,2- numetnnbeH30:)
77. V13 6eH30/1a IOYyIUTh KyMOJI (M30TTPOTTH/IOEH30T)
78. 113 6eH30/1a OY4YUTh Mapa-TMponuIn300yTUI0eH3011.
79. V13 GeH30/1a MOTyYnTh MeTa-AU3THI0EeH30I1.
80. 13 Gen3osa moayuuTh napa-GropOeH301HYI0 KUC/IOTY.
81. /3 6eH30/1a MOAyUYUTHh MeTa-AUHUTPOTOMYOJI.
82. 13 6eH3071a MO/IyYUTh OPTO-AUXI0POEH30MHYI0 KUC/IOTY.
83. 13 bensona nomyuuts 2,4,6,-TpUMeTHIOPOMOEH30/1.
84. 13 6eH3071a MO/IyYUTb MeTa-AU3TUI0EHOICYIb(OKUCIIOTY.

TpeGoBaHusi K 0(hopM/IeHHIO 0TYeTa 10 JlabopaTopHoii padoTe Mo MoAy/II0 2
«Oprannyeckass XMMHUs»

OrtyeTa odopmiisieTcs B 1abOpPaTOPHOU TeTpaiH.
CopepskaHue oTUeTa:
TIOPSIZIKOBBIN HOMep JlabopaTOpHOU paboThI, ee Ha3BaHUE;
11eJ1b pPabOThI;
3a/1aHue;
KpaTKoe TeopeTHyeckoe BBe/leHHe K JaHHOM pabore;
Ha3BaHUeE OITBITOB;
o opMIeHHe pe3y/IbTaTOB OIBITOB B COOTBETCTBUHU C ITPeAbSIBIIsIEMbIMUA TPeOOBaHUSMU.
3aumra sabopaTopHOii paboThl OCYIL[eCTB/ISETCS Ha 3aHATHH, CAe[yIOLeM I0c/e ee BbINOJHEHMUs.
ITpu 3aiuTe CTYZEHT [OJDKeH MpeJCTaBUTh OTUeT Io 1abopaTopHOM paboTe, COCTaB/IEHHBIH I10 Tpe-



JIO)KeHHOM BbIllIe CXeMe, TMOSICHUTb BCe MpUBe/leHHbIe pacueThl U BbIBO/bI, BBHITIOJTHUTh CBOW BapUaHT
3aJlaHus 110 TeMe JlabopaTOpHOU PabOoThI (PEIUTh 3a7jauy UM COCTABUTb YPaBHEHUS XUMUUECKUX pe-
aKiui).

TecToBbIe 3afjlaHuA /|1 TeKyI[ero KOHTPOJIsi 3HaHUH No pa3jeny 6: «TeopeTnueckue oc-
HOBBI OPraHMYecKoi XUMHUH. YT/IeBOAoPo/ibl (A/IKaHbl, a/IKeHbl, a/IKaJueHbl, a/IKUHbI, apeHbI)»

BanieHTHOCTB yrJjiepojia B MporaHe paBHa:
+4

W N oo

SiB/ieHUe CyIIeCTBOBAaHHMS HECKO/JBKHUX BellecTB O/JUHAKOBOr0 COCTaBa, C OAHON M TOH
)Ke MOJIeKY/IIPHOM Maccoy, HO C Ppa3HbIM CTPOEHHEM MOJIeKYJ — 3TO:

aM(bOTepHOCTh

TrOMOJIOTUSI

+u3zomepus

aJIJIOTPOIINS

BemecrBa 0yTaH U U300yTaH SABJISIIOTCSA :
+u3omepaMu
QHTUIIOJAMU
/VIOTPOITHBIMU BHUI0U3MEHEHUAMU
romoJioraMu

Kakue U3 npuBeJeHHbIX HIDKe BellleCTB siB/isieTcs n3oMmepoM coeguHenusi CHz—( CHz)s —CH3?
+CH3 —CH(CH3)— C(CH3)2, —CH3
CH3 —C(CH3)2 —CH3
CH3 —-CH(CH3s)—- CH(CH3)- CH3
CH3 —C(CH3)s —CH3

YT1o0bl Ha3BaTh Pa3BeTB/IEHHBIH YI/IEBOAOPOA, CHAYa/ia HY)XHO:
+BBIOpATh CaMyH0 JJTMHHYIO 1[eTIOYKY aTOMOB yT/iepoja
yKa3aTb Ha3BaHUs PaJIUKasioB
yKa3aTb MTPUHA/IJIE)KHOCTD K K/1aCcCy Bell[eCTB
yKa3aTb pPacrioyio’keHre paJjuKanoB

Bemecrea CH3; -CHz un CH3 —-CH,; —CH3 saBasioTca :
r“30MepaMu
+romMoJioraMmmu
a/JIOTPOIHBIMU BUIOM3MEHEHUsIMU
pajvKaaamu

ATOMBI yrjiepojia B a/IKaHaX HaXOJATCA B COCTOSIHUM:
S p- TUOpUAU3ALIN
pp- rubpuan3anum
+sp3- ruOpUAU3aLN
B HETHUOPUJHOM COCTOSTHUU

IIpuMep peakiuu 3aMeleHHA :



+C2Hg + Clz2 - ...
CHs4+[O]+ HO ...
CHs +HCl —...
C2H4 +H20 - ...

Bup u30MepuH, XapaKTepHbIH /A OyTeHa -2 M HeCBOWCTBEHHBIU OyTeHy -1:
W30MepHs YIJIepOJHOro CKejera
OnTHUYecKas
treomeTpuyeckKas
TOJIO)KEHHUsI JBOMHOU CBSI3U

IlenTen-1 u rekceH-1 aBasgTCA
OJJHUM U TeM Ke BeleCTBOM
CTPYKTYPHBIMU H30MepaMu
reoMeTpuYeCKMMU U30MepamMu

+ roMoJioramu

B mosteKyie 2,2-auMeTHA0yTaHa THII THOPHM3AMHE aTOMHBIX OpOUTasel aToMOB yriaepoja
+TOJILKO Sp>
TO/IKO Sp?
sp® u sp?
sp3, sp? u sp

dyHknuoHaabHy rpynny -HC=0 copepxaT MoJ1eKyJIbl
CI0)KHBIX 3(PUpPOB
CIIMPTOB
+anpJerusioB
KapOOHOBBIX KMCJIOT

Hawuoosee paCHPOCTpaHEHHLIﬁ BH]] XMMHUUYECKOH CBA3HU MEXAYy aTOMaMU yrJjiepojia B OpraHunyde-
CKHX BelecTrBax

HMOHHas

KOBaJ/IEHTHAs1 HEIOJIApHas

+KOBaJIeHTHasl I10JIsIpHas

MeTa/1linyeckKas

Teopusi XMUMHUYECKOI'0 CTPOeHHs OPraHUUYeCKHUX COeJUHeHUH Mpe/|/I0’KeHa:
M.B. JIOMOHOCOBBIM;
O.N. MenpeneeBbiM;
+ A.M. BytepoBeim;
N.41. bepuenuycom.

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

I'omMosiorHYeCKHM PSIOM Ha3bIBAETCS:
COBOKYITHOCTB BeIlleCTB, CO/ieprKalliiX O/IMHAKOBOE UKCJ/I0 aTOMOB YTJ/IePO/a;
PsI/T BEIIeCTB, UMEIOIIUX OJIMHAKOBBINA COCTAB, HO PAa3/IMUHOE XMMUUECKOe CTPOEHHUE;



+psag BelecTB. CXOAHBIX 10 XMMUYECKOMY CTPOEHHIO U CBOMCTBaM, COCTaB KOTOPBIX OT/IMYaeTCs Ha
OZIHY WM HeCKoubKo rpymn CHoz-;
COBOKYITHOCTB Bell|eCTB, COCTaB KOTOPbIX OT/INYaeTCs Ha OZIHY WX HeCKOJIbKO rpyrn CHo-;

YKakuTte nponecc, NIpu KOTOPOM M3 HeOpraHM4eCcKHX BelleCTB M0/1Iy4alTCad OpraHudeckye:
I'openue gpeBecuHsl
ITuieBapenue
[Jpixanue
+doTocuHTe3

B Ha3BaHUM KaKoOro BelecTBa ecTb Cy(hdUKC -uH
+HC=CH
CH,=CH-CH=CH>»
CHz-C=N
CH3-CH=CH-CH3

Kakoii B/ H30MepHH Ha3bIBaeTCsA MPOCTPAHCTBEHHOM?
YrnepopHoro ckenera
ITonoykeHust KpaTHOM CBSI3U
MesxknaccoBas
+111C- ¥ TpaHC- U30Mepus

B MoJ1eKy/1ax KaKuX BelecTB 00s13aTe/IbHO MPUCYTCTBYeT LIUKJI?
+apeHbl
aJIKeHbI
AJIKWHBI
KapOOHOBBIE KMC/IOThI

CKOJ/IBKO YI/1eBO/I0P0/i0B H306paxxeHo opmyramu?

Hz
H,C C
H,C C C——CH,
H, H, CH, CH,
H,C—CH,
CH,
H.C C CH C—CH
3 H, 2 H, 3
+oguH
JBa
TpHU
YyeThbIpe.

Of6mas ¢opmysa ajTKaHOB:
Cn Hon
Cn H2n—2
+ Cn Hon+2
Cn Ha



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

O6masa dopmMy/sia aJTKHHOB:
Cn H2n
+Cn Hono
Cn H2n+2
Cn Ha

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

B 3TeHe aTOMBI YyrJjiepofia HAXOJATCA B THOPHAHOM COCTOSTHHM:
Sp
s2p?
+sp?
sp?

CBsA3M MeXXAy aToMaMHM yrjiepoja B 3TeHe:
+04Ha O- CBSI3b U OJIHA Ti- CBA3b
[iBe 0 - CBAI3U
[iBe Tt - CBSA3U
TPU T - CBA3U
Peaknua CH:; = CH - CH3 + HC1 -~ CH3 - CH(CI) — CH3
NpoTeKaeT COIJIaCHO IpaBHIIY:
byrtneposa
+MapKOBHUKOBa
MeHngesneeBa
3uHMHA

BemectBo, popmyna Koroporo Ce He, 0OTHOCHTCH K KJ1accy :
a/TIKaHOB
AJTKUHOB
a/TIKeHOB
+apeHoB

OcHoOBHbIe HallpaBJ/IeHUs MPOMBIILIEHHOH nepepadoTKH MPUPOJHOro rasa:
+TOT/IMBO, UCTOYHUK SHEPTUU
rosiyyeHue apauHOB
ToJTyueHHe TIOJTMMEPOB
ToJTyyeHre pacTBOpUTeseit



Kakoii XuMHYeCcKUi MeTo/] HCIO/Ib3YHT /ISl IEPBUYHOM nepepadoTku HedTH
CKUTaHUe
pasioykeHue
+(pakiMoHHas reperoHka
KpPeKUHT

M cTouHNKOM, KaKHMX yI/1€BOJ0PO/I0B SIB/ISIETCA KAMEeHHOYro/IbHasA cMoJ1a?
TnpeJie/IbHbIX
+apomMaTH4YeCKuX
Herpe/ie/bHbIX
L{uK/onapauHOB

ITouemy mepepadoTKa yr/isi HOCUT Ha3BaHHE CYXOH MeperoHKu
+MpoBoOAUTCs Ge3 JoCTyTa Bo3zyxa
6e3 JocTyma Bojpbl

OCYLLIAKT IPOJYKTHI
MIepPeroHsI0T CyXUM [1apoM

I'/1aBHBIM KOMIIOHEHTOM MPUPOAHOTO ra3a siB/isieTCs
9TaH
OyTaH
0eH3071
+MeTaH

IIpu TepMHUYECKOM KpEKHMHIe M3 MOJIEKY/T a/IKaH 00pa3ylTCs MOJIEKY/IbI
asKaHOoB
aZIKaHa U ajkKvHa
+ajKaHa U ajIKeHa
a/IKeHOB
Yucno rpynn CHz-, oT/iMYar0IMX 110 COCTAaBY 3TaH M NPOIIAH PaBHO:
+ogHOMY
ABYM,
TpéMm,
4YeTbIpEM.

H.C

3 3

H
TH, L
2 2 C

H
Ha3zBanmue yr/ieBogopoja c popmyJioii: 3

4-MeTU/IIIeHTaH,

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

ITponecc, ypaBHeHHe KOTOPOro Mpe/CTaB/IeHO HIDKe, Ha3bIBAeTCSA:
JeTUZIPUPOBaHKEM,
pUdOPMUHTOM,
KPEKUHTOM,
+TUPUPOBaHUEM.



— kat., t,
HC—C—CCH; + H2 N HC CH

IO
IO

KakoBo MHHHMAaJ/IbHOE YK (/I0 aTOMOB YI/Iepojia B apeHax?
4
5
+6
7

3amectutesu 1 pojia OpHEHTHPYIOT peakKIMU 1eKTPO(UILHOI0 3aMellleHHsI B I0J10-
JKeHHe LUKJIa:

2,6

3,5

2,5

+2,4,6

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

0CTaeTCsl MPeXXHUM

+yiBauBaeTCs

yBeJIMUMBAETCS Ha OUH

yMeHbIIaeTcsi BABOE

OCHOBHBIM NPOJYKTOM /lerdpaTaiuy CupTa, umMeromero ¢popmysty
CH3

I
CH3-CH- C-CH»-CH; aBagercs:

|

CH; OH
+2,3-aMMeTu/IreHTeH-2
2-3Tun-3-MeTUI0yTeH- 2
3,4-nTuMeTunIeHTeH-2
2,3-AvMeTuneHTeH- 1

IIpu TpuMepH3aIUM aljeTHIeHa 00pa3yercs
L[MK/IOr€KCaH;
[FeKCUH;
TeKCeH;
+6eH30

JIBe ABOMHBIE CBSI3U COiEPIKATCA B MOJIEKYJIe
Kayuyka
+OyTazmieHa
L[UK/IOTpOIaHa
aLieThIeHa

HaiiguTe ypaBHeHHs, KOTOPbIe 0TPAXXAKT MPOIECC KPEeKHHra
+ CgHis — CsHio + C4Hs
nCyHs - (-CH2-CHa- )
CH4 + 202 —» CO02 +2H0
CsHis — 8C + 9H>



Kak 0T/IMUMTh al[eTH/IeH 0T MeTaHa
+ 110 criocoO6HOCTH 0bOecIiBeUMBaTL OPOMHYIO BOY
ropetsb OeCI[BETHBIM T/IaMEHEM
00pa30BbIBaThH B3PHIBOOIIACHBIE CMECH C BO31YXOM
pasjiaraTbCsi Py HarpeBaHUU

Camblil pacnipocTpaHéHHbIH B IPUPO/ie YI/IeBOAOPO/]
OyTaH
Ma3syT
+MeTaH
alleTUseH

B npoMbIIUIEHHOCTH apOMaTHYeCKHe YI/IeBO/I0POAbI MO/Ty4aloT U3...
+HedTH;
IIPUPOJHOTO Ta3a;
OCTaTKOB FOPHBIX I1OPO/;
Topda.

ApoMartunueckue yrjieBoi0poAbl rOPAT KONTAILUM IIJIaMeHeM OTOMY, YTO...
B HUX MaJjla MacCoBasi 0/1s1 BOJOPO/a;
+0OHU coziepKaT O0JIbIIIoe KOJTMUeCTBO YIIepoAa;
OHU TOKCUYHBI;
B HUX HeT aTOMOB KHC/I0pPO/a.

Kakoii Henpe/je/IbHBIN YI/IEBOJOPOJ MOXKHO MOJIyYUTH U3 1,2-An6pomoOyTana
CHBr-CHBr-CH:-CHj3 B peakujy o0 CIMPTOBBIM PacTBOPOM I'H/IPOKCH/iAa Kausa?
+CH>,=CH-CH>—-CHjz;
CH =C-CHzs;
CH>= CH-CH=CHpy;
CH=C-CH>-CHs;

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

aJIbJIeTU/IbI U KETOHBI

heHOMBI

MHOT'OaTOMHBIE CTIUPTBI

+TIpefie/TbHbIE OZJHOATOMHBIE CITUPThI

BbiOepuTe ofuH NMpaBWIbHBIN oTBeT. HanOo/i1ee yCTOMUHMBBIMH SB/ISIOTCA UK/IHYECKHE
OpraHuYecKHe COeJJUHEeHHsI:

TPexXu/IeHHbIe

YeThIpexu/IeHHbIe

+ MATH- U [IeCTHU/IEHHbIE

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

Bbi0epuTe ofuH npaBWIbHbIN 0TBeT. IIpy Hamuuun GyHKIIMOHAIBHOM rPyNIibl, KPaTHBIX
CBsA3eil M 3aMeCcTUTe el Hayasi0o HyMepaljuM ey onpe/e/isaeTcs Mo/I0KeHneM:

+ (OyHKLIMOHA/ILHOM TPYTITIBI

TPOWHOM CBSI3U



JIBOMHOM CBS3U
3aMeCTUTeIen

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 o juH MpaBWIbHBIA 0TBeT. K Kakoi M3 mepeunc/IeHHbIX peaKiuil MPUMeHHMO
npaBui0 MapKoBHHMKOBaA:

BOCCTaHOBJ/IeHMeE [1POIIeHa

OKHUCJIeHHWe 3TU/IeHa

+ ruppatainys nponuieHa

rajioreHMpoBaHue OyTeHa

Boi0epuTe ofuH mpaBWIbHBIA 0TBeT. Cxeme mpeBpamenuiit A>b—B Moxer cooTBer-
CTBOBAaTh P/ BeleCTB:

KapOOHOBasi KUCJIOTa, CITUPT, a/lberus]

+ aJIKVH, ajKeH, ajKaH

aZlKeH, apeH, aJika/iieH

CIIUPT, (peHOJI, KeTOH

BbiOepuTe oMH NPAaBUWILHBIA 0TBET. YKa)XUTe HEBEPHOE YTBEP)K/AeHHE B OTHOIIIEHUH OII-
THYEeCKOU U30MepHu:

SIBJISIETCS] PA3HOBU/THOCTBIO MPOCTPAHCTBEHHOW M30MeprH

TIPOSIB/ISIETCS] B COEITMHEHMSIX, CO/IePIKalliX aCHMMeTPUUeCKHI aToM yryiepoza

+ 00yc/ioB/IeHa pa3/IMUHOM TI0C/Ie/J0BaTeIbHOCTBIO COeJUHEeHHsI aTOMOB yTJ/Iepo/ia B LieNu
o0yc/oB/IeHa pa3/InYHbIM MTPOCTPAHCTBEHHBIM PACIIO/IOKEHUEM 3aMecTUTesiell y aciMMeTprye-
CKOT'0 aToMa yrJiepojia

BbiOepuTe oUH NMpaBWIbHBIN OTBeT. [[/isi mpeJeNbHbBIX YI/IeBOAOPO/0B XapaKTepHbI pe-
aKIMu:

TIpUCOeIMHEeHUsT

+3aMelreHust

BOCCTaHOBJ/IEHUSI

rujipaTaluu

Bbi0epuTe oguH npaBuIbHBIN 0TBeT. IlyTeM rujjpaTanuy ajTKeHoOB MO/Ty4aroT:
abJeru/ibl U KeTOHbI

(heHoIBI

MHOT'0aTOMHbIe CITUPThI

+ rpefiesibHbIE OJHOATOMHBIE CITAPTHI

Bbi0epuTe oAMH NpaBWIbLHBIN 0TBeT. B peakijuio mosmmMepu3anuu He BCTYNAOT:
U30IpeH

3TUIeH

+ 5TaH

MIPOIUJIEH




Pa3pen 7 «Kucnopopcopepxamme coefuHeHus (CvpTsl, PeHOIbI, TPOCThIe 3GUPbI. AbJeru/bl U
KeToHbl. KapboHoBbIe KucioThl. CroxkHbie 3¢upsl, JKupbl. Mbia.)»

Bomnpocsl s codecegoBaHus 1o pasaeny 7 «Kuciopo/jcoep)xaigyue coeJUHEHHs
1. HamucaTh CTpyKTypHBIe (hOpMYJIbI M30MEPHBIX CITUPTOB C 061mei dhopmysior CsHi2O. Ha3oBUTE UX
Y YKa)KUTe TlepBUUHbIe, BTOPUYHbIE U TPETUUHBIE CITUPTHI.
2. Hanmmmmre dhopMysy CIUpTa U OKHUCIHTE ero: 2-MeTunbyTaHon-2; 3-metunbyraHos-1; 6yraHomn-2.
3. Hanmcarp peakiuu gervjparaliu cvpTa (MeXMOJIEKY/IsSHYI0 U BHYTPUMOJIEKY/SPHYHO): Tporna-
HOJI-2;
4. IMonyyuTh COMPT U3 ajKeHa U BBECTU ero B PeaklUi0 C MATUXJIOPUCTBIM (Gopdopom (crupt 3-
MeTH/I0yTaHOo-2;
5. [TonyunTs CIIUPT U3 raJ0reHONpOU3BOLHOIO 2-XJ10p 2-MEeTU/IIIPOIIaH M B3aUMOZelCTBUEM CO 11ie/I0-
YbIO.
6. HaricaTh cxeMy B3auMo/ielicTBUS n-OpoMdeHo1a ¢ YKCYCHBIM aHTHIPUIOM
7. Harmucatb cxeMy CHHTe3a pe30pIivHa U3 6eH30/1ANCYTb(HOKUCIIOT.
8. HanucaTh cxemMy OKWC/IeHHsI THAPOXHUHOHA.
9. Hancarthb peakLjyro 1porasiosaa ¢ 3 MoJieKyJlaMu YKCYCHOIO aHI'MpUuza.
10.  Hamummure peakijyio MpeBpalieHus: XjaopbeH3on — dheHon — TpubpomdeHosn
11.  Cnepyroliye KUCIOTHI MOYUYXTh U3 COOTBETCTBYOIIMX I'a/IOT€HOTPOU3BOAHBIX Npe/ie/TbHbIX
yTJIeEBOJIOPOZIOB uepe3 CTa/iiio 00pa30BaHUs HUTPUIA (TPUMETHTYKCYCHast KUCI0Ta, MEeTU/ITIPOITH-
JIYKCYCHasi KUC/IOTa).

12. Kakue K1uc/i0Tbl MOXKHO MOJTYYUTh MPU OKUCIEHUH 2-MeTU/IIPOIiaHaslb.

13. Hanwmimre peakuyy rugposusa 1,1,1-rpubpombyTaHa, Ha30BUTe T0/TydeHHbIe COeJUHeHUs U
BBe/IMTe B PeaKLUIO C U30TPOIHUIOBBIM CIIUPTOM (3TeprdUKaLUN).

14. Hamvivre ypaBHeHHe peakijuy MPOMMOHOBOM KHUCIOTHI C XJIOPOM, THIPOKCH/IOM HaTpHs,
HAa30BUTe 0JIyYeHHbIe COeJUHEeHNS.

15. HarnucaTb popmyJibl cieiyrOIMX KACIOT: TIPONeHoBasi KUC/I0Ta, 2-MeTU/IporaHoBasi, n-

beHunenMKapOOHOBast KMC/IOTA.

Tunossble ynpaxHeHus no paspeny 7 «Kuciopojgcoaepxaigye coeguHeHH»

1. Hamummre cxeMy KUCJIOTHOTO TH/PO/IM3a MPOMUWIOBOrO 3(pMpa MypaBbHHOW KHUCIOTHI (TTpOnuUa(op-
muaTa). Ha3oBuTe NpoAyKThI peakLjyu.

2. HamuiuTe CTpYKTYPHYIO (hOPMYITY XKUIKOTO Xupa. YKaxute. OT uero 3aBUCUT KOHCUCTEHLIUS
JKAPOB.

3. Uro Ha3bIBaeTCs peakUyen rujporeHusatu? Hanummre cxeMy rujporeHu3alyiy TpyoJieaTa riuLe-
puHa. HazoBuTe NpoAyKT peakijuu.

4. Hanmmmure cxeMy LeJI0YHOrO I'M/IPOJIM3a 0JleonalbMUTOCTeaprHa. HasoBuTe rnomy4yeHHble IPOAYKTHI.

Hanuimre cxeMy rvipo/ii3a TpUIaJibMUATHHA C TIOC/IeAYIOIIUM IeCTBUEeM HaTpus THApPOKapOoHaTa.

Kakyro KOHCHUCTeHLIUIO UMeeT [10/1ydarolieecs: MblIo?

6. HamuiuuTe CTpyKTYpHYO (hOPMYIy TBEPJOTO Mbla. YKa)KUTe, OT Uero 3aBUCUT KOHCUCTEHLIUS

JKHAPOB.

Hamumimire cxeMy nosiyueHust iaibMUToAMcTeaprHa. Kakol 1o KoHCHCTeHLU Oy1eT Kup?

8. Kak MO)XHO NOJIyuYuTh HATPUEBYIO COJIb CTeaPUHOBOM KUCIOTHI (MbLI0) U3 >xupa? Hanummre cxemy
TIOJTyYeHUSI.

9. HanumuTe cxemMy KMCJIOTHOTO I'MZIpO/M3a 3TUIOBOTO 3(hripa MOHOX/IOPYKCYCHOM KUC/IOTHI.

10. Harummre cxemy noay4eHus: IPOMUAIOBOrO 3(hMpa YKCYCHOM KUC/IOTHI U3 aHTU/pUa KUCIOTHI.

11. BeiBegute opmyssl usomepHbix cnuptoB CeHyOH (8 n3omepoB). YKakuTe nepBUUHble, BTOPUYHBIE,
TPeTUUHbIM cnupThl. Ha3oBuTe uX: a) M0 3aMeCTHTe/IbHON HOMEHK/aType; 6) 1o paliMoHalIbHOM HO-
MeHKJIaType.

o

~



12. HanmiuTe yripolijeHHbIe CTPYKTYPHbIe (POPMYJIbI CITUPTOB: a) MEeTU/I-3TU/I-U30TIPOII-KapOuHoa; 6)
IU-BTOP-OyTU/I-KapOWHO/IA; B) METU/I-JUU30IIPOIUI-KapOruHOIa; T) MPONUI-U300yTUI-KapOUHOMa; 1)
W30TPOITUI-U300yTHI-KapOrHOJIa; €) BTOP-OyTH/I-TpeT-u300yTHI-KapOuHoa. Ha3oBuTe 10 3aMecTH-
Te/IbHOM HOMEeHK/IaType.

13.Hanummre yrnpoijeHHble CTPYKTYpPHbIe (hOPMYJbl U HA30BUTE MO paljMOHAIbHOW HOMEHK/aType: a) 2-
MeTUI-3-TeKcaHom; 0) 3-meTun-2-meHTaHos; B) 3-3TWUA-3-TeKcaHosm; T)  2,2,3,4-TeTpameTui-3-
neHTaHosn; 1) 2,2,3,4,4-ieHTaMeTu/1-3-reKCaHo/.

14. HanummTe ypaBHeHMs! peakLUW MOJyuyeHHs U TUAPOJM3a: a) HaTPUEeBOrO ajaKOrojsita 2-MeTu-1-
rporiaHosia; 6) OyTuiaTa HaTpHsi; B) U30IPOITM/aTa Kaaus; ') MeThaaTa Maraus. HazoBure obpasyro-
LI1ecs CoeJMHeHNs.

15. HanuimmTe cxemy peakiui, IPOTeKarol[UX TIPU JeHCTBUH KOHLIEHTPUPOBAHHOM COJITHOM KUC/IOTHI (B
TIPUCYTCTBUU XJIOPW/IA 1IMHKA): a) Ha W3OIMpPOIWIOBBIA CIUpPT; 0) Ha OYTWU/IOBBIM COMPT; B) Ha 2-
TIeHTaHOJI; T) Ha AUMEeTH/I-TIPOTNTUIKapOrHos1. Ha3oBuTe MosyueHHbIe COeUHEHMS.

16. Hanmimre ypaBHeHUs! peakLWii: a) MPOMKUIOBOrO CITUPTA C MeHTaxXI0puAoM ¢docdopa; 6) STUI0BOro
cnupTa ¢ TpuxsopuaoM ¢ocdopa; B) 3-MeTusn-1-6yraHosa ¢ Tpubpoamugom docdopa; T) AUMeTHI-
stunkapbuHona c PCls; 1) mporm3sonponuikapbuHona ¢ PBrs.

17. Hammimte (opMysibl ClefyrOIIUX JBYXaTOMHBIX CIIUPTOB: a) MeTaHauos; 0) 1,2-3TaHauon (3Tu-
JIEHTJIMKOJIb); B) 1,1-3Tanguosn; r) 1,3-nponadguos; 4) 1,1-nponadguon; e) 2,2-nponaHauo; Xx) 2,3-
mametun-2,3-6yrananon; 3) 1,5-medrananon. Kakve w3 HUX HEyCTOMUMBBI U B CBOOOJHOM BHjle He
cymiectByrOT? UTO C HUMU TIPOMCXOJUT B MOMEHT 00pa3oBaHusA? Hamuinure cxeMbl IpeBpalljeHHH.

18. Kak MO>XHO MOJIyUUThb [JIMKOJIUA U3 YIJIEBOJOPO/OB:

a) CH,=CH-CH>—CHsz  6) CH3—CH=CH—CH3B) CH3—CH-CH=CH; CH3
Hanuimure cxembl peakuyid. Ha3oBUTe IIMKOJIM U UCXO/IHBIE YT/IEBOOPO/BbI.

19. BoiBepute hopMysibl BCex MPOCThIX 3¢UPOB U M3oMepHBIX UM criuptoB C4H100O. HaszoBute coenvHe-
HUSL.

20. Hanmwmimre ¢opMynbl: a) AUMNPONUIOBOr0 3¢upa; 6) 3TUAOYyTUIOBOrO 3dhUpa; B) 3TUI-TPET-
n300yTUsIOBOTO 3dUpa; r) AU-BTOp-OyTHIOBOr0 3¢upa. Kakve M3 HUX HA3bIBAIOTCS CMelIaHHBIMH
nipocTeiMu 3¢bupamMu? HazoBure Bce 3pUpHI 110 3aMeCTUTETLHOM HOMEHK/IaType.

21. Harmummre dhopMysbl: a) STUWIBUHUIOBOTO 3¢hupa; 6) METHIBUHUIOBOTO 3(UPa; B) TIPOMU/IA/ITUIOBO-
ro s¢wupa.

22. BeiBeaute (HopMysibl BCeX BO3MOXKHBIX: a) METHJIOBBIX 3(HUPOB TJIMIlepHHa; 0) 3THUIOBBIX 3(DUPOB
STUNeHIIMKons. Ha3zoBuTe coeprHeHus.

23. Kakue coejuHeHUsI MOY4YarOTCs TIPY B3aUMOJEMCTBUM: a) TIPOIKJIaTa HaTPHsl C XJIOPUCTBIM MPOIUIIOM;
0) sTMaTa HaTpUs C 2-OpPOMIpPOIIaHOM; B) HOAMCTOro M300yTH/IAa C METWU/IaTOM HaTpus. Hamummre
yPaBHEHUsI peakLui.

24. BeiBeaute Gopmy/ibl BCeX M30MePHBIX anberuoB U KeToHOB: a) C4HgO; 6) CsHioO. Ha3oBure Bce
CoeJJMHeHUsI TI0 3aMeCTUTe/IbHOM HOMEeHK/IaType, KpOMe TOro, ajbJeru/ibl Mo palloHaNbHOM, a KeTo-
HBI 110 Pa/IUKaIbHO-()YHKIIMOHA/ILHOM HOMEHK/IaTypaM. YKa)KUTe Mac/IsiHbIN U U30Mac/IsHbIM, Ba/lepy-
aHOBBIM U U30Ba/IePUAHOBBIN abJeru/bl.

25. Hanummre $HopMmysibl ¥ Ha30BUTE T10 3aMeCTUTE/IbHOM HOMEHK/IAType: a) AUMEeTH/I-3TH/-YKCYCHbIN
anbaeruzi; 0) MeTHUI-TIPOTIM/I-YKCYCHBIM anblleTU/]; B) METH/I-U30MPOITUI-YKCYCHBIN albAeru; r) 2-
MeTH/I-Ba/iepUaHOBBIN alberus,.

26. Hanummre dbopMysibl CieylOIIUX aabJeruZioB U Ha30BUTe UX IO paljMOHaJbHOW HOMEHK/aType: a)
rekcatas; 0) 2-MeTu/I-reKcaHasm; B) 2,3-AUMeTH/I-TTIeHTaHast; T) 3,3-Au-MeTUa-0yTaHar.

27. HanuiuTe (popmyribl C/ieyrOIIMX KeTOHOB U Ha30BUTe WX T0 paZuKaabHO-(GYHKIIMOHATLHOW HOMEH-
K/aType: a) 4-rernrtaHoH; 6) 2,4-A1UMeTH/1-3-TIeHTaHOH; B) 2-MeTHU/I-3-TeKCaHOH.

28. 13 KakuX ajb/IeTU/I0B WK KeTOHOB TP BOCCTAHOB/IEHUW MOTYT OBITh TIOJTyYeHbI CIIUPTHI: a) METUJTH-
3omponuakapbuHos; 6) 1-6yraHost; B) AMATUAKApOUHOI; T) W300yTHIKapOuHo/. Hamummre ypaBHe-
HUS peaki[uii BOCCTaHOB/eHWs. Ha30BuTe ajibieru/ibl U KeTOHBI.

29. Kakue coeiHeHUs TIOJYYalOTCs TIPU JIEMCTBUM: a) STUJIOBOTO CMMPTa Ha TIPOMMOHOBLIN anbzerus; 6)
METHJIOBOTO CITUPTA Ha YKCYCHBIN anbaerns? HaszoBuTe oOpa3yroiuecs coeiliHeHNsI.



30. Hanmivre ypaBHeHHsI BO3SMOJKHBIX peakLMi anbJ0/AbHOW U KPOTOHOBOM KOH/ZIEHCALMH, NTpOTeKatollye
B CMeCHU JIBYX aJb/IeTU/OB: a) YKCYCHOTO U TIPOMMOHOBOT0; 0) YKCYCHOTO M MaCJ/ISIHOTO; B) YKCYCHOTO
Y TPUMETUIYKCYCHOI0; T') MaC/IsIHOTO ¥ M30Mac/isiHOro. Ha3zoBuTe rosiyueHHbIe COeUHEHUS.

31. HanuimTe cxeMbl peaklyi, PU KOTOPBIX MyTeM OKHC/IeHUs] COOTBETCTBYIOIIMX CITUPTOB IMOIyYaroT-
Csi: @) M3OMPOIUIYKCYCHBIM anbaerus; 60) MeTUn-BTOpP-OyTUI-KeToH; B) 2-MeTunbOyTaHan. Hazoeure
WCXO/THbIE CTTUPTHI.

32. Hamumure ypaBHeHUsI peakKL[Uil TOyueHHUsl ajibJeryZioB U KeTOHOB, KOTOpble 00pa3yroTcs, ecsid
MOJBepraTh /eTUAPUPOBAHUIO CITUPTHI: ) W3OMPOIUIOBBIN; 0) BTOp-OyTHIKapouHos; B) 3-MeTwsI-1-
OyTaHom; T) 3-MeTHI-2-0yTaHos1. Ha3oBuTe 00Opa3yroluecs: CoeIMHEeHUsI

33. Hamummrte ¢opMmysibl KHCIOT: a) 2-MeTH/I-TeKCaHOBOH; 0) 5-MeTWU/I-reKCaHOBOW; B) 2,3-AUMETH/I-
TeHTaHOBOM; T) 3,3- AUMeTHU/I-NIeHTaHOBOW. Ha30BUTe 3T KMC/IOTHI 10 paljMOHa/IbHOM HOMEeHK/IaType.

34. Harmmmure (opMyribl ciefyrommx KapOOHOBBIX KUC/IOT U HA30BUTE MX T10 3aMeCTHUTe/TbHOM HOMeHK/Ia-
Type: a) [AUMEeTWI-3TUI-yKCycHas; 0) «, [, y-TpUMeTH/-BajiepUaHOBas; B) MeTU/I-U30IPOTIHII-
YKCYCHasi; T') B-MeTU/I-0-3TH/I-Mac/IsTHast; ) METH/I-O TPeT-U300yTU/I-YKCYCHasl.

35. BeiBepute dhopmysbl Bcex W30MepHBIX KapOoHOBbIX KUCIOT CsHioO2. Ha3zoBuTe ux 1o 3amMecTuTe/b-
HOM Y paljioHa/bHOM HOMeHK/IaTypaM. KakoBo o0l1jee TpuBUaibHOE Ha3BaHUE 3TUX KMC/IOT?

36. HanmiuuTe ypaBHeHUsI peakLUid TIOJYYeHUsT: a) YKCYCHOKUC/IOTO Kaust; 0) TIPOTTMOHOBOKHCIIOTO
aMMOHUSI; B) OapueBoi comu 2,3-AUMeTH/TIeHTaHOBOU KHUC/IOTBI; T) CTeApUHOBOKHC/IOTO HATPUST; /1)
Ma7bMUTUHOBOKHUCJIOTO KasbLUsi

37.Kakue momyuaroTcsi KapOOHOBbIE KHCJIOTBI, €C/TH OKUC/IUTb CIIMPTHI: a)TpeT-u300yTuikapouHos; 6) 1-
OyTaHos1; B) 1300yTH/IOBBIN; T) BTOp-OyTUnKap6uHo1. HanuimTe cxembl peakiuii. Ha3oBuTe KUCIOTHI
Y TIPOMEXKYTOYHOOOPa3yoLecs: COeJUHEHUS.

38. Hanuiuvrte ypaBHeHHsl peakLuii MeXAy C/ie[JyHIUMU COeUHEHUsIMU: a) MPOMUOHOBAsi KWCIOTa U
TIPOTIU/IOBBIN CITUPT; 0) Mac/IsTHast KMC/IOTa ¥ U30TIPOITHIOBBIN CITUPT; B) 3-MeTH/I0yTaHOBasi KUC/IOTA U
METUJIOBBIM CITUPT; T) YKCYCHas KWUCIOTa U METWIITUIKApOWHOJ; 1) W30Mac/sHas KWAcaoTa u 1-
OyraHon. Ha3oBute obpa3syrougecs coenquHenusi. Kak Ha3biBaroTcs 3TH peakiuu? KakoBa ocoOeH-
HOCTb UX MPOTeKaHUs? KakuM myTeM MO>KHO YBEJTMUUTD BbIXOZ, MPOYKTOB TaKUX PeaKLvii?

39. Hanuiuvrte ypaBHeHUsl peakLuil 3Tepu(UKaLy, IpA KOTOPBIX MOJyYaroTCs: a) YKCYCHONPOIUIOBBIN
3¢up; 6) YKCYCHOM30MPOMU/IOBLIH 3(Up; B) MypaBbMHOOYTHIIOBBIN 3(Up; T) MaC/ASTHOITUIOBBIH 3¢(up;
1) TIPOTTMOHOBOAMUJ/IOBBIN 3(pUP; €) STUINPONMOHAT; XK) MeTUaleTar; 3) sTuadopmuar. HazoBure rc-
XO/IHble COeUHEeHUs. YKaKuTe yC/IOoBUsSl peaklyi. Kak MHaue MO)KHO Ha3BaTh MoJiyuyaeMble COe/Iv-
HeHUs1?

40. Harvivre ypaBHeHMs peakLii, MPOTEKarLIUX MPU B3aMMOZENUCTBUU: a) YKCYCHOM KUCIOThI ¢ PClg;
6) mporroHoBO# Kuc/oThl ¢ PBrg; B) MacisHOM KuciaoThl ¢ PCls;r) 3-MeTun0yTaHOBOW KUCIOTHI C
PBrs. Ha3oBute obpa3syroriyecs: Mpou3BoO/HbIEe KUCIOT. UTO Ha3bIBaeTCs KUCJIOTHBIM OCTaTKOM (arfu-
JIom)?

TecToBbIe 3ajaHu /I TEKYIero KOHTPOJIA 3HAHMI 110 pasgeny 7 «Kuciopogcogepxamue
coeJHHEeHUus»
YKaxuTe BellleCTBO, BbINajiaiolee 13 001ero psayja:
CH3;- CH,- OH
+ HO- CH;- CH;- OH
CHs OH
CH;- CH,- CH;- OH

O6mas (popMy/1a rOMOIOTHYECKOT0 PAZia MPe/ie/IbHBIX 0JHOaTOMHbIX CTIHPTOB:
+C, Hopn-1 OH

Cn Honv1 OH

Cn Honz OH

Cn H2n OH



Yucio nzomepHbIX ciupToB cocTaBa C4H 100 (0e3 onTHYeCKHUX H30MePOB) PAaBHO:
ABYM

Tpem

4YeTbIpeM

+IATHU

TpuBHa/ibHOe HA3BaHMe 3TaHoJIa:
aJIKOTOJb
+BUHHBIN CITUPT
MIUTHEBOU CITUPT
STU/IOBBIN CITUPT

/11 a/IKaHO/I0B He XapaKmepHbl peakiuu:
IpUcoeaHeHUs
3aMelleHus
+pa3/ioKeHus
OKHUCJ/IEHUA

JlaHa nenoyka npeBpalleHu:
CHz— CH>— CH;—- OH + HBr - X;+ NaOH (crimpT) t - X2+ H20 (H") - X3
BerjectBo X3 Ha3bIBaeTcs:

rponaHoJi-1

TMPOIaHo-2

+TIpornaHab

2-6pommporiaH

C nomMoIib0 KAaKoro peareHTa MoXKHO pPa3/IMuUTh ITAHO/I M ITH/IEHIJIMKO,Ib?
OpOMHO¥ BOZIOM
MeTa/l/IMUeCKUM HaTpUeM
+Cu(On)>
NaOH

MeTaHo0/1 IPH HOPMAaJ/IBHBIX YC/IOBUAX MPeACTaBJ/IsIeT CO00M:
ras
+>XKUJKOCTh
TBep0e BellecTBO

Ha3sBanue cniupta c ¢popmysoii: CHz — CH - CH - CH3
||
CH; OH
2-MeTu/1 IponaHosI-3
+3 —meTun 6yraHon-2
2-metus OyTaHoJI-2
2-MeTu1 OyTaHOH

JlaHa 1enoyka npeBpaijeHuii: CoupT — anbjerufi —» Kap0oHoBas KHMC/I0Ta
VcXo/iHBIN COIMPT SIB/ISI€TCS:

+TepBUYHBIM

BTOPUYHBIM

TPeTUYHBIM

ITU/IeHT/IUKO/Ib U [JIMIE€PUH NpPeACTaB/IAKT co0oii:



U30Mepbl

BTOPDUYHBIA U TPETUYHBIN CIIUPT
rOMOJIOTH

+1ByXaTOMHBIN U TPeXaTOMHBIN CIIUPT

Ha3oBuTe npocreiinyii TpeTUYHBIN CIIUPT:
+nponantpuon — 1,2,3
rpomnasoi -1
2-MeTUITPONaHo-2
2,3,4-TpuMeTu/IeHTaHoJI-1

Kakoii cipT He croco6eH K BHYTPUMOJIEKY/ISIPHOM jerupaTamuun?
+MeTaHOoJ1
3TaHOJI
2-MEeTUTIPOTIaHOI-2
OytaHos-1

Kakoe 13 npuBe/leHHbIX COeJJUHEHHH AB/IAETCA CU/IBLHBIM SI/IOM /I/Ifl Ye/I0BeKa U )KUBOTHBIX?
I'nmuuepun
+MeTHOBbIM CIIUPT
BeH3u1MoBkINM CITUPT
OTU/OBBIN CITUPT

IIpu KHC/IOTHOM THApPOJ/IM3e 3TH/IaleTaTa 00pa3ylTcs
3TaHOJI U MypaBbHHasl KMUCIOTa

+ 3TaHOJ U YKCYCHasi KUC/I0Ta

METaHOJI U MypaBbHHasi KUC/IOTa

MeTaHOJT ¥ YKCYCHast KUC/IOTa

IIpu HOpMa/ILHBIX YC/I0BUSAX (heHOJT Ipe/CTaB/IsAeT CO00¥:
ras
JKUJKOCTh
+TBepzoe BeljecTBo

IIpoaykT B3aumMopeicTBus ¢eHo/Ia C HATPHEM Ha3bIBAeTCs:
+(eHoNAT HAaTpUA
OeH30aT HaTpUs
(heHunar HaTpus
AJIKOTOJIAT HATPHSI

IIpoayKTaMu B3auMO/ieiiCTBUA KAKUX BellleCTB SAB/IAITCSH KUPHI ?
['UiypyHa M HA3LIMX KapOOHOBBIX KUC/IOT
['nuiiepyHa U HeOpraHWYeCcKUx KUCIOT
+['MLeprHa ¥ BBICILIUX KUCIOT

Kakoe 13 BellleCcTB BbINajaeT U3 0011ero cnucka?
TpUOJIeaT IIMIepUHa
+TPUHUTPAT TJIML[epHUHa
TPUCTEOPaT TJIUIepHUHA
TPUIIATIbMUATAT TJIML[epPHUHA

CoepiHeHHe KAaKOH CTPYKTYPbI MO)KHO OTHECTH K BOCKam?



CH3COOC16Hz3

+C15 H31COOC16H33
Ci5 H3:COOC;Hs
CH;=CH - COOCs Hy

ITpouecc npeBpaleHus XUAKHX JXUPOB B TBep/ble:
+ruapupoBaHue
TUJpOJIU3
ryjparanus
rajioreH¥poBaHue

MsLia 3T0:
+COJ/TM BBICILIMX YKUPHBIX KUCJIOT
CJIO>KHBIE 3(HUPBbI KAPOOHOBBIX KUC/IOT
CMeCh )KUPOB U apOMaTHYeCKHX 00aBOK
CMecCh IJIULeprHa, KpacUuTeiew.

BemecTBa, 06pa3ywimuecs npy ruipoJin3e CJI0)KHBIX 3(pUpoB:
KapOOHOBBIE KMC/IOThI
BO/Ia ¥ CITUPTHI
+CMUPTHI U KAPOOHOBBIE KUC/IOTHI
CIIMPTBI U a/Tb/IeTU/IbI

CnupT 0CTaTOK, KOTOPOro BXOAUT B COCTaB )KUPOB:
+rIMLepyuH

3TaHOJI

3TUJICHIJIUKOJIb

MeTaHOoJ

T'UAp0/IM30M )KHPOB MOXKHO MOJIyYHUTh KUC/IOTHI:
YKCYCHYO
OeH30liHYIO

I]aBeJIEBYIO
+CTeapyuHOBYIO

CHuHTeTHUeCKHe MOIOLIIHe CPeACTBa:

3arpsi3HSIOT OKPY’KaroLIYIO Cpefly

COXPAHSIOT MOIOIIYIO CITOCOOHOCTh B JKECTKOM BoJie
MMEIOT BBICOKYIO MOOIIYIO CITOCOOHOCTH B IIMPOKOM MHTEpPBasie TeMIiepaTyp +BCe OTBEThI
BepHBI.

BemecrBo, crpykrypa koroporo CH3—C=CH—CH>—CH=0, Ha3bIiBaeTcs

CH;3;
2-MeTUJI-5-0KCOIeHTeH-2
2-MeTU/IIeHTeH-2-ab-5
5-MeTunrekceH-4-aab
+4-MeTu/IeHTeH-3-a/lb

I'omosiorom 6yTaHaJIH ABJ/IAETCHA



+TpomnaHab
OyTaHOH
oyTaHon-1
OyTaH

Ilpu HarpeBaHNM anjeTa/IbAEru/a Co CB&XeoCaXAéHHbIM ruipokcuom meau(1l) Habrogaercs
+T1051BJIEHNe JKE/ITOr0, a 3aTeM KpaCHOI'0 0ca/ika
ripeBpaiteHue royboro ocagka ruzipokcusaa meau(1l) B uépHbrii
pacTBopeHHe 0cafika 1 obpa3oBaHUe rosyboro pactsopa
pacTBOpeHHe ocajKa 1 ob6pa3oBaHMe BaCH/ILKOBO-CHHEr0 pacTBOpa

Oo0Opa3oBaHue «cepedpPSHOro 3epKajia» B peakijHi C aMMHaYHbBIM PacTBOPOM OKCH/a cepedpa
AOKa3bIBAEeT, UYTO B MOJIEKY/Ie BellieCTBA COAEPIKUTCS

KapOOKCu/IbHas rpymmna

[BOMHas cBsi3b Mexxly aromamu C u O

+KapOOHU/IbHAS TPYIITa Ha KOHIIE MOJIEKY/IbI

aToM yryiepojia B Sp?-THOPUIHOM COCTOSIHUM

IIpu oKHC/IeHNHU PoNIaHa/Isi 00pa3yercst
MporiaH
rporaHos-1
+I1poraHoBas KUC/I0Ta
TMPOIaHo-2

C nomoIbH0 aMMHAYHOT0 PaCTBOPa OKCHAA cepedpa MO)XKHO Pa3/IMYUTh PACTBOPbI
MeTaHOJ/ia U 3TaHoJIa
+3TaHOJIa U TaHa/IA
aletanbzerujaa u opmanbjaeruja
[JIMLepUHA Y STUJIEHIJIUKOJIS

C ruppokcugom meau(Il) pearupyror o6a BemecrBa
+TJIMLePUH U TIPOTaHa/lb
arieTasbeTuj U STaHOJI
3TaHOJI U (heHO
(dheHon ¥ hopMasberus

ITpu BoccTaHOB/IEHUH OyTaHa/IsA MOTY4aeTcs
+0yTaHoJ-1
OyTaHOBasi KMC/IOTa
OyTaHo/-2
MUOYTUNIOBBIN 3hUp

B nenu npeBpaieduii  CH3—CH>—OH - X - CH3—COOH BeijectBoM X sIB/ISIeTCA
CH=CH
CH>=CH>
CH3—CHClI
+CH3;—CH=0

dopmasibJeruj] He UCIO0/Ib3yeTcs sl
Je3uHG ek
TI0/Ty4eHusl T/IacCTMacC
+yn06peHus TOUBEI



MpOTpdB/IMBaHHUA CEMAH

KaTtanuTuyecKuMm jieru/jpupoBaHieM KaKoro CiipTa MO)KHO NOJIyYUTh ajabjeruj?
byranosn — 2
+2—MeTWIIpornaHo - 1
2—MeTu/IIIPOIIaHo N — 2
3- MeTW10yTaHOI-2

Kakoe 13 BelecTB BCTyNaeT B Peaklii0 «CepedpsHoro 3epKasia»?
+MeTaHab
MeTaHOJI
MPOTIAHOH
3TaHOJI

CnupT, OKHC/IeHHeM KOTOPOro MOXKHO MOJIyUYUTh KeTOoH ¢ (hopmysion

CHs- C-C—-CHs ” Ha3bIBaeTCs
|
CH30
2-metunbyTtaHos-1
2-MeTUnbyTaHoI-2
TeHTaHoI-2
+3-MeTunbyTaHoI-2

Ha3Banue kuciotsl ¢ popmynoit CH3z-CH-CH>- COOH:
+3-MeTunbyTaHoBast |
2-meTunbyTaHoBast CH3
3-MeTH/IOyTeHOBast
3,3-IUMEeTUTIPOTIaHOBas

Ha3Banue kuciorsi ¢ ¢popmynoit HOOC - CH; — CH; - COOH:
3TaHAMOBast
TpOTIaH/IuoBast
+0yTaHuoBast
BEPHOTO OTBETa HeT

Yro Ha3bIBaeTcs 3TepupuKanmen ?
peakiusi FM/[poJin3a CJI0KHOr0 3¢urpa
B3aMMOJeHCTBHE CITUPTOB APYT C IPYTOM e 0O6pa30BaHKeM MPOCTOro ¢upa
+B3alMO/Ie}CTBUE KHUC/IOT CO CITMPTaMU ¢ 00pa3oBaHKeM CI0’KHOT0 3¢dupa
MIPaBW/ILHOTO OTBETa HeT

Onpepaenure BemiecTBo X B CJieAyIoIIeil cxeme MpeBpalieHHi:
MeTaHo/J — X — YKCyCHasi KHC/IOTa

sTuidopmMuar

3TaHaJTb

+MeTaHaslb

MeTunarierat

B xope peakiuu 3TepupuKanii KapooHOBbIe KHCI0THI pearupyrT
C MeTajulaMu
C OCHOBaHUSIMU



+Co cripTamMu
C KHMC/IOTaMK

Ykaxure popmysty 2,3-AUMETH/ITeKCAHOBOM KHUC/IOTHI:
CHs3- CH2 - CH-CH - CH>- COOH

|
CHs CH3

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

| |
CHs CHjs

CH> - CH»-CH»- CH-COOH

|
CHs

Kak oT/IMYUTH YKCYCHYIO KHC/IOTY OT H30MEPHOT0 i C/I0)KHOTo 3¢upa?
+IIOHIOXAaTh;
n00aBUTE BOAY;
nobasuthk pactBop NaOH;
C MOMOIIbIO KUCJIOTHOTO MHAMUKATOPA.

HazoBure kucory, ¢popmysa koropou CH3- CHCI- CHCI-COOH
2-xyopbytaHoBast
+2,3-nuxnopOyTaHoBast
1,1-guxsiopriporianoBas
2, 3-AuX/0pIiporiaHoBast

Knaccudunupyire cnupt

CH3 - CH - CH: - CH3

|
OH

+Tpe/ieNibHbIN, BTOPUYHBIN OZJHOATOMHBbIN
rpe/ie/ibHbI, BTOPUYHBIM, IBYXaTOMHbBIN
Herpe/e/bHbIM, IePBUYHBIN, OZJHOATOMHbIN
Herpe/e/bHbIN, TePBUYHbIN, IBYyXaTOMHBIN

dyHKIMOHA/TbHAS IPYNIIa CIHPTOB Ha3bIBAETCS:
+TUAPOKCUTbHAS

KapOOKCH/TbHas

KapOOHU/TbHAs

ab/leruiHast

Bemectreo CH3 - CH - CHOH Ha3bIBaeTCcA:
I
CH;
OyraHom — 1
1300yTaHOs
+2 — MeTuanponaHon — 1



2,2 — IMMeTUI3TaHOoJI

BemiecTBy ¢ Ha3BaHHeM 3 — MeTH/I0YTaHOJ/I — 2 COOTBETCTBYeT CTPyKTypHasi ¢opmya:
OH
|
CH3 - C—-CH2 — CH3
|
OH
CH3 - CH - CH; — CH3
|
CH3
+ CH3 - CH - CH - CHs
|
OH CHz3
CHs3 — (CH2). -CH2.OH

HN3omepom BemjectBa CH3 — (CH2)3 —- CH2OH siBisieTcs:
CHs — (CHz)3 — CH2 — OH
CH3 - CH,; - CH; — CH,OH
+ CH3z — CH; — CH - CH ,OH
|
CH3
CHz - CH - CH — CH.OH

| |
CHs CHs

IIpu B3aUMOeMCTBUM C KAKHM coefjiHeHHeM (eHos1 JaéT ocaioK 0e/1oro nBera
+Br»
FeC13
NaOH
Na

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

+HeNTpaIbHBIX JIUTH/OB

TJIMKOTUTIU/IOB

BOCKOB

BbiOepuTe opuH mpaBuibHbIN oTBer. Ha3sBanme BemecTtBa ¢ ¢opmysoit CH3-CH,-O-
(CH2)3-CH3

MPONTH/IOYTH/IOBBIH 3(Up

TIPOTIOKCHUOYTaHOT

W30TPOIH/IOBbIN 3(PUP MaC/ISHON KUC/IOThI

+3TUNOYTUNOBBIN 3hUp

Bbi0epuTe ofuH npaBWIbHbIN oTBeT. CoefuHeHusi OyTaHo/1-1 U 2-MeTH/INPONAHO-2 SIB-
JIAIFOTCA:

roMoJIoraMu

+ CTPYKTYPHBIMU M30MepaMu

reoMeTpUYECKUMU M30MepaMu

OJJHUM U TeM >Ke BellleCTBOM



HPEPLONURWON =

22.
23.
24.
25.

26.
27.
28.
29.

30.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Bbi0epuTe ofMH NMPaBWIbHBIN O0TBeT. JTa peaKijus sIB/IseTCs KayeCTBeHHbIMHU //IAA 00Ha-
PYXXeHHS a/IbJeru/i0B:

+peakius «cepeOpsiHOro 3epKajia»

B3aMMO/IeficTBHe C OPOMHOM BO/IOM

B3aUMO/eMCTBUE C TUIPOKCU/IOM HaTpusi

B3aMMO/IEMCTBYE CO 111e/I0UbI0

Bbi0epuTe oUH NMpaBW/IbHBIN OTBeT. Peakijusi «cepe0pPsAHOro 3epKajia» XapakKTepHa /I
0o0HapYy)XKeHHU:

Ma/ibTO3bI

+anbaeruioB

TUIPOKCU/IA HATPUS

(dheHona

HO3.

Bonipocsl /is1 cobecegoBaHusi o pasaeny 8 «Yr/ieBobI»

[TocTpouTh BOCCTaHABMMBAIOLIMM Arcaxapyuj U3 [IBYX o, D- ryrokonupaHos.
Hanure dopmysnsl no ®uiiepy u Xeyopcy: a, L- ranakTodypaHo3bl.
[TocTpouTh HEBOCCTaHABIMBAIOIIWI AWcaxapyu/ U3 ABYX o, D- TJIFOKOMMpaHo3.
Hanuwre dopmysisl o ®@uiiepy u Xeyopcy: o, D- ranakTonupaHo3sbl.
[TocTpouTh BOCCTaHABIMBAIOLIMM Aricaxapyuj U3 [BYX [3, D- ryitokonupaHos.
Hanuwre dopmysnel o ®uiiepy u Xeyopcy: o, L- MaHHOGypaHO3bI.
[TocTpouTh HeBOCCTaHAB/IMBAIOIIMM AWcaxapyu/ U3 ABYX 3, D- riarokonupaHos.
Hanure dopmysisl o ®uiiepy u Xeyopcy: o, D- ppyKTonupaHo3bI.
[TocTpouTh BOCCTaHAB/IMBAIOLIUN Arcaxapy/ U3 [BYX o, D- MaHHOMMPAHO3.
Hanuwre dopmysisl o ®uiiepy u Xeyopcy: o, D- ppykTopypaHo3b.
[TocTpouTh HEBOCCTaHABIMBAIOIIWI AWcaxapyu/ U3 ABYX o, D- MaHHOMMpPaHO3.
Hanumre dhopmysisl o ®uiiepy u Xeyopcy: o, D- MaHHONTMPaHO3bI
[TocTpouTh BOCCTaHABIMBAIOLIMY Aricaxapyu/ U3 [IByX [3, D- MaHHOMMPAHO3.
Hanuiwre dhopmysiel o ®uiepy u Xeyopcy: 3, D- ppykTonupaHo3bl
[TocTpouTh HEBOCCTaHAB/IMBAIOIIWM AWcaxapyu/ U3 AByX 3, D- MaHHOMMpaHO3.
Hanuwre dhopmysiel o ®uiiepy u Xeyopcy: 3, D- KcunonupaHo3bl
[TocTpouTh BOCCTaHAB/IMBAIOLIUNA AXcaxapy/i U3 [BYX «, D- rajakTornyupaHos.
Hanumre dopmysisl no ®uiiepy u Xeyopcy: 3, L- anionupaHo3bl
[TocTpouTh HEBOCCTaHAB/IMBAIOIIWM Acaxapyu/ U3 AByX 3, D- ranakronupaHos.
Hanwimre dopmynsl no @uiepy u Xeyopcy: 3, L- kcunonupaHo3bl
[TocTpouTh BOCCTaHAB/IMBAIOIIUN AUcaxapus U3 o, D- riarokomnupaHossl U 3, D- ritokodypa-

Hanummumre dhopmyiisl o ®uiiiepy u Xeyopcy: 3, L- copboriipaHo3bl
[TocTpouTh HEBOCCTAHAB/IMBAIOLUH Acaxapy/ U3 [ByX o , D- MaHHOdYpaHO3.
Hanummmre dhopmysisl o ®uiiepy u Xeyopcy: B, L- nukcodypaHo3b.
[TocTpouTh BOCCTaHABIMBAKOLMM AUCaxapuz U3 o, D- annonupaHossl u

B, D- rmokodypaHo3.

Harummre ¢hopmysniel mo @umepy u Xeyopcy: 3, L- copbonmpaHo3s

[TocTpouTh HEBOCCTAHABIMBAOLIMI Aricaxapyuj U3 ABYX o , D- ranakrodypaHos.
Hanwmimre dopmynsl no @uiepy u Xeyopcy: o, L- MaHHOGYpaHO3BbI.
[TocTpouTh BOCCTaHABIMBAIOIIMI Jucaxapuj U3 o, D- I/IF0KONMpaHo3b! U

B, D- rmokodypaHo3.

Hanummure dhopmyiiel o ®uiiepy u Xeyopcy: o, L- apabuHONMMpaHO3bI
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10.
11.
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14.
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16.

17.
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32.

TunoBble ynpaxHeHus1 1o pasjeny 8 «YrieBoabi»

C moMo1IbI0 KaKOM peakLiii MOXKHO OT/JIMUKTh (PPYKTO3Y OT I/IFOKO3bI? Ha30BUTe peareHThbl U yKaXKU-
Te BUJUMBIN pe3y/bTaT peakLuu.
Harvivre cxemy rosyuyeHus IIIMKO3M/ja U Ha30BUTe TIPOAYKT peaklvy. Kak Ha3biBaeTCs HecaxapHas
YacThb TJIMKO3UAA?
[TpuBeauTe CXeMbI peakLyii TIoy4eHus: CopouTa .
Hamwmimrte cTpykTypHYyto popmyiny o- D-mMaHHOGypaHO3bI.
[TpuBeauTe cxeMbl peakLUii OKMCIeHHs D-T/0K03bl aMMHUAUHbIM

pacTBOpoM okcujia cepebpa. KakoBo mpakThueckoe 3HaueHUe STHX PeakI[ui?
Hanumure cTpykTypHyto ¢popmyiny o- D-kcunodypaHossl. OTMeTbTe B Heli aCUMMeTpUYeCcKue yrie-
POJHbIe aTOMBI.
[TpuBeauTe CXeMy peakLy OKUCIeHUs D-Tr0K03b1 OpoMHOM Boi0M. Ha3oBuTe momyueHHOe coeiu-
HeHue.
Kak M0)kKHO npe/icTaBUTh Mepexo/] OTKPBITON (OpMbl MOHOCaxapy/a B LIMK/IUUECKYIO.
[TpuBennTe cxeMy peakLy MOJy4YeHus TJIFOKOHOBOU KMC/IOTBI. YKa)KUTe yC/IOBUS.

Hanuimre cTpyKTypHYI0 OpMy/y FIHOKOMMPAHO3WU/OTIIOKO3bI C O-1,6-TTMKO3U/IHOM CBSI3bIO.
Byner nv fgaHHBIN Aricaxapyf, OKUC/ISITHCSI aMMUAaYHbIM PacTBOpPOM cepebpa?

[TpuBeauTe CXeMbl peakLMii TTO/yueHus1 KCUUTA.

Kak pearupyet o- D-pykronupaHo3a ¢ u36bITKOM XJIOPUCTOTO arjeThsa?

[TpuBenvTe cxeMy peakLMy MOJ/yueHusi TJIt0K030-6-hocdara.
Ha ocHOBaHMM KaKuX peakLMi MOKHO [J0Ka3aTh HaJMuue MSITU FTUAPOKCUIBHBIX ITPYIII B MOJIEKYJ/1e
1/1r0K03b1? KeM 3To BIiepBbIe ObIIO ZI0Ka3aHO?
[TpuBeaUTe CXeMy peaklMy aliuIMpoBaHus 3-D-rioKonyMpaHo3bl YKCYCHBIM aHTHAPUAOM. B Kakux
YCJIOBUSIX OHU CITOCOOHBI TH/IPO/TM30BaThCS?
Hanummre cTpykTypHyto ¢popmyiny o- D-kcunogpypanosel. OTMETbTe B Heli aCUMMeTpUYecKue yrie-
POJiHbIE aTOMBI.
[TpuBesvTe CTPYKTYpY I/IFOKOHATA Ka/bLMs. YKaXKUTe ero NpUMeHeHre B MeJIULIVHe.
Hanuiure cTpykTypHbIe (hOpMyIibl Tpex TayToMepHbIX ¢GopM D-MaHHO3bI (OTKPBITYIO U [iBe TTH-
PaHO3HbIX) ¥ HA30BUTE HX.
[TpuBeauTe cxeMy peakly 0Opa30BaHUs TPOCTOrO 3¢drpa U3 o-D-MaHHOTTMPaHO3bI.
Hanwmimre cTpykTypHyto Gopmyiny - D-riarokonvpaHosbl. OTMeTbTe B Hell acCuMeTpuuecKye yriie-
POJIHbIE aTOMBI.

[TpuBesvTe CXeMbl peakLiii B3aUMO/|eMCTBUS a-D-TtoKonrpaHo3bl C MeTaHOJIOM (B MPUCYT-
ctBun HCl). Ha3oBuTe nosiyueHHbIe MPOYKTHI.
Hanuimmre cTpyKTypHBbIe (pOpPMY/ibl ABYX TayTOMEPHBIX (POPM IrajlakKTypPOHOBOM KHUC/IOThI (OTKPBITOM 1
LIUK/TUYECKOM).

[TpuBeauTe CXeMy peakLMy THAPOJIM3a 3TUM-B-D-ramokronpaHosnsa, yKaKuTe yCI0BUS,
HAa30BUTE MPOJYKThI PeaKLUH.
[IpuBesvTe CTpOEHUE Caxapo3bl, OXapakTepusyiTe eé MoHocaxapuHbIi coctas (NB! [Tucaxapup
obpa3yetcs 3a cueT 1,2 TIUKO3UAHOU CBs3u). OOBSCHUTE BOCCTAHAB/IMBAIOIIME CBOWCTRBA.

Hanuimmre cxemy nonyuyeHust o3a3oHa ()pyKTO3bI.

HanwmimTte cTpykTypHYyt0 opmyny o- D-ppykTodypaHo3BbI.

Hammimre cxemy nonyuyenust 3- D-npornuikcuionyupado3ua (B MpUCYTCTBUM CYXOT0 XJIOpH-
CTOT0 BOZOPOJA).
Kakue Buzibl OpoxkeHusi Bam r3BecTHBI?
Hanuivre cxemy KMCJIOTHOTO THAPOJIN3a MeHTaale TU/IT/TFOKOMUPAHO3bI.
Yro o603HauaroT cuMBOJIbI D- 1 L-, a TakKe 3HaKU «+» U «-» Tiepei Ha3BaHHWeM MOHOcaxapu/a?
Hanwmimre cxemy nonyuyenus - D-n3onponuiranakTonupaHo3uza (B MpUCYTCTBUM CyXOro XJIOpH-
CTOTO BOZIOPOJA).
Kakol ruzipokcus HasbiBaeTcs rosyaretaqbHeIM? Kakoe elrje Ha3BaHMe OH UMeeT?



33. HanuimTe cxemy ru/ipo/iv3a B MPUCYTCTBUU pa30aB/ieHHOW COMSTHOM KUCIOThI TeTpaMeTu - o- D-
MeTW/IT/IF0K03ua. Ha3oBuTe nomyueHHOe coeiMHeHUe.

34. CKOMBbKO CTepeor30MephIX anbA0INeHT03 MOKeT CYI[eCTBOBaThb, eC/Iu yuecTb (hopmyny N=2"?

35. HanuuuTe cxemy peakijuu D-T/IHOK03bI C CHHUIBHOM KUCIOTOM C MOC/IeAYIOIIUM THPOJIH30M.
Ha3zoBuTe NpOyKTHI peakiiH.

36. Kakue hopMbl caxapoB Ha3bIBalOTCS - U -?

TecToBble 3afiaHNsA /I TEKYILero KOHTPO/Isi 3HAHUU 110 pasjesny 8 «YraeBoasi»
Teme:

B MoJ1ekysie caxapo3bl 0CTaTOK IVIIOKO3bI CBSI3aH C 0CTaTKOM:
TJIFOKO3bI
+(pyKTO3bI
rajsakTo3bl
MaJibTO3bl

Ykaxure popmy/1y Kpaxmasna:
(CeH1205)n
+CeH1206
(CeH1205)n
(CeH1206)n

le/l 06pa3onamm HHKJII/I'—ICCKOﬁ (l)OprI [VIOKO3bI IDUHUMAET y4aCTHE TUAPDOKCU/IbHAA I'PyII-
Ild IIPpH yIjiepojHOM dTOMe:

C3

C4

+C>

C6

DpyKTO3a ABIAETCA:
anberuloCIMpTOM
+KeTOHOCIIMPTOM
OKCHUKHUCIOTON
MHOI'0aTOMHBIM CIIUPTOM

IIpu HarpeBaHUM pacTBOPA IVIIOKO03bI ¢ ruApokcuaom meau (II):
oOpa3yetcst IpKO-CUHUI PacTBOP
BBIZIE/ISIETCS Ta3
+BBITIaZIaeT KPaCHO-0YPhIi 0Ca/loK
Ha CTeHKax MpoOHpKH 0bpa3yeTcsi cepeOPUCTEHII HaeT

TIpoAyKT KaTa/IMTHUYECKOT0 TMIPUPOBAHUS [VIIOKO3bI:
KCHJTUT
+copour
[JIFOKO3a
JMUHAMUT

Ha3zBaHue npoiecca, NpoTeKaiero no ypaBHeHHIO:
CsH1206 —» 2 C2H50H + 2CO»
+Opo>keHUe
¢doTocuHTe3
JieKapOOKCUTMPOBaHKe



[JIMKOJIU3
Unc/10 ru/IpOKCH/IBHBIX TPYIN B HUK/IHYeCKoH ¢opmMe I/IF0K03bI PaBHO:

3

+4

5

6

Kakue 13 npuBeiecHHbIX TEPMHHOB OTHOCATCA K (PpyKTO3e:

1. Anpperugocriupt 2. Kertocriupt 3. I[lentosa 4. I'ekcosa 5. MoHocaxapuz, 6. ucaxapuf,
1,3,5

+2,4,6

2,3,5

2,45

IIpu HarpeBaHUH IJIIOK03bI C aMMHAYHBIM PAaCTBOPOM OKCH/Ia cepedpa
obpa3syeTcst ApKO-CUHUM 0CafIoK

BBIJIEJISIETCS T'a3

BBINaZlaeT KPaCHO-0YPbIit 0Ca/ioK

+Ha CTeHKaX IpOOMPKHU 00pa3yeTcsi cepeOpUCThIN Ha/leT

CopOuT No/iy4yarT:

B3aMMO/IeHCTBHEM T/TFOKO3bI C aHTHUAPHU/IOM YKCYCHON KHUC/IOTHI
OKHCJIEHHEM TJTFOKO3bI

+TUPUPOBAHKEM TJIFOKO3BI

OpOyKeHUEeM TJTFOKO3bI

Bce anbporekco3nsl uMerT 0JMHAKOBYH Gopmyay CeH1206. UeM 0HU O0T/IUYAIOTCSA 110 CTPOEHUIO
MOJIeKY/IbI:
YMCJIOM TUAPOKCUJIBHBIX TPYIII
+B3alMHBIM PaCIo/Io)KeHWeM 3aMeCcTUTelel TIPU aCCUMeTPUUYeCKUX aToMax yriaepoja
CTPOEHHUEM YIJIEPDOJHOTO CKeJleTa
PacroJio)KeHUeM abJleruJHOU IPYIIbI B LIUKIIE.

Ilpu noMoIM KaKoro peaKkTHBa MO)KHO OT/IMUUTH PacTBOp (hopMabjeryja oT pacrsopa -
KO03bI?

aMMHauHBIM PacTBOPOM OKCH/ja cepebpa

+rugpokcuziom meau (11)

pacTpopoM I'M/IpOKCH/a HaTpus

BEPHOI'0 OTBETA HeT

JlaH UK/ IpeBpalieHnu:

X
CO —(CeHOY
\ X /
YkaxuTe Ha3BaHHe BelecTBa X:
+TIH0KO03a
caxaposa
LleJI/TF0JI03a

yrepoy

CKo0/IBKO dCCUMETPUUYECKHUX 4aTOMOB yIJjiepojiad B M0JI€eKYyJ/I€ I'NIIOKO03bI:
2



w

4
+5

ITo OTHOLIEHMIO IPYT K JIPYTY O- U B-I/II0K03a AAB/ISIIOTCA:
romMoJioraMu

CTPYKTYPHBIMU H30MepaMU

reoMeTpuueCcKUMHU U30MepaMu

+OINTUYEeCKMMU U30MepaMu

JI7isi npeBpaleHusi T/IIK03bI B COPOMT B KaueCcTBe PeaKTHBA MCIIO/Ib3YIOT:
BOAY
+BOJOPOL,
XJIOPOBOZOPO[,
aMMHaYHbIN pacTBOp OKCHa cepebpa

Kakwue cBoiicTBa pyKTO3bI NOTBEPK/jaeT MOsIB/IeHHEe APKO CHHero I{BeTa B pacTBope (ppyKTo-
3bI € rHAPOKcuAoM meau (II)?

AnpnerviHele

KeToHHBIE

+CnupToBbIe

KucnotHabie

O uyeM roBOpHT MOJIOXKUTE/TbHAs PeaKiuA IJIIK03bl C aMMHAYHbIM PAacTBOPOM HUTpaTa ceped-
pa?

O HaMMUMU LUKINUeCKOW (POPMBI T/TFOKO3BI

+0 NpUCYTCTBUU a/bJAeTUAHOMN TPYIIIIbI

O Ha/MMUMU HEeCKOJIBKUX TMAPOKCU/IbHBIX TPYIII

O NpuCyTCTBUM KeTOHHOM TPYTIIbI

B pe3yabTaTe rujposinsa caxaposbl 110/1y4alT
FJIOKO3Y;
$pyxro3y;
+T/1I0K03Y U (GPYKTO3Y;
TJIFOKO3Y U raJIakTOo3Yy.

I' /110K 03a NpH OKUC/IEHUH NpeBpaliaeTcs B
5TUIOBBIN CITUPT;
+TJIFOKOHOBYIO KUCJIOTY;
MOJIOUHYIO KHC/IOTY;
I1eCTUAaTOMHBIN CIIUPT — COPOUT.

IIpupoAHBIM N0/IMMEPOM ABJ/IAETCA
TMOJI3TUJIEH;
KarlipoH;
caxaposa;
+KpaxmaJl.

Jiucaxapu/ioM sIB/IA€TCA:
(dbpykKTO3a

K/leTyaTKa

Kpaxmail



+caxapo3a

BeljecTBo, noABepraiieecsi TUAPOIU3Y, - ITO
O-TJTFOKO3a
B-riroko3a

dbpykTo3a
+caxapo3a

dpykTo3a 00pa3yercs B pe3yjbTare rH/pon3a
Kpaxmaja

11eJI/TF0JI03bI

+caxapo3bl

JKupbl

Kakoe 13 nepeurc/IeHHbIX BeI[eCTB He IPUHAIEKHUT K KJIacCy YIIeBOJ0B?
rimtoko3a CeH1206
MasnbTo3a C 12 H2O11
+metanans C Hy O
tie/uosi03a (Cs H 10 Os)n

MHoroaToMHbIH CIIUPT COPOUT oOpa3yeTcs:
B pe3y/ibTaTe OKUCJIEHHS TTFOKO3bI
B pe3y/ibTaTe OPOKEHUSsI TTFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHHUS TTFOKO3bI
B pe3y/ibTaTe 3TepU(PUKAL[UM [JTFOKO3bI

I' 1roKoHOBast KHC/I0Ta 00pa3yercs :
TIPU paCTBOPEHUHM T/IFOKO3bI B BOJe
TIpY B3aUMO/IeHiCTBUH TJIFOKO3bI C BOJOPOJ0OM
+TIpY B3aMMO/IeMCTBUH T/IFOKO3bI C @ MMHAUHbIM pacTBOpoM okcuzia cepe6pa(l)
ripy OpO’KeHHUH TJIFOKO3bI B KUC/IOTHOM Cpefie

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

COCTOMT M3:
JIBYX OCTaTKOB O - TJTFOKO3bI
JIBYX OCTaTKOB [3 — I/TFOKO3bI
OCTAaTKOB (X — TJTFOKO3bI U (PPYKTO3bI
OCTaTKOB & — U [3 — TJIFOKO3bI

Kakoii yriieBoopoj MoxxeT 00pa3oBbIBaTh JBe HUK/IHYecKue popmsbl (a- u B-).
Kpaxmarl
KJ/IeTuaTKa
+TJIF0KO03a
Caxaposa

B KauecTBe TeKCTH/IBHOTO ChIPbS U /I MPOU3BO/ACTBA OyMaru MCIo/Ib3yeTcs:
Kpaxmarl
IJIFOKO3a
+KJIeT4aTKa
caxaposa

K NPHUPOAHBIM BbICOKOMOJ/IEKY/IAPHBIM CO€JHUHEHUAM OTHOCHUTCH:



caxaposa
+Kpaxmant
KaripoH
TOJTUCTEPOJT

Peakuus «cepe0psIHOro 3epKajia» XapaKTepHa JJis
+TJIFOKO3bI
0e/IKoB
Kpaxmasa
rJILepyuHa

Kpaxmas He HCII0/Ib3YHOT:
IS TIPOM3BO/ICTBA KOHZAUTEPCKUX M31e/ i
+71J7151 POU3BO/ICTBA Kosibac
JUIs1 TIPOU3BO/ICTBA Oymaru
JUIs1 TIPOM3BO/ICTBA STUJIOBOTO CITUPTA

ITpu mo/sTHOM rUAPO/IN3e Kpaxmasia oopasyercs:
¢dbpykTo3a
pubo3a
rajakTo3a
+T/IFOKO03a

ITpu npou3BoACTBe 6€3LIMHOI0 MOPOXA UCI0/Ib3YeTCsl MHPOKCH/IVH, PeACTaB/ISIOIUNA CO00¥:
HUTPAT LIe/I/IF0/I03b]
TPUHUTpPATI/INL]epUHA
+ TPUHUTPATLIE/IFOI03b]
MOHOHUTPOL|E/UIIOI03Y

YKaxure MoJ/IeKy/IApHY0 (JopMy/ly TpHAleTaTa e/IH/I03b:
(C12 Hi6 Og)n
(C9 His Og)n
(C10Hi3 O6)n
+(C15 His O12)n

Jinisi pacio3HaBaHUs Kpaxmasia MCIO0/Ib3yIOT:
WHJUKATOp — JIAKMYC
+pacTBop uoja
a30THYIO KUCJIOTY
aMMUaYHbIN pacTBOp HUTpaTa cepebpa

JI/is1 mosiyyeHMsi BUCKO3HOI'0 BOJIOKHA MCIIOJIb3YIOT NPUPOAHbIA MO/IUMeEp:
aMUJIONEeKTHUH
aMusI03y
+Kpaxmarn
Lenntonosy

K npupogubim mosmmmepam HE oTHoCcHTCA:
Kpaxmars
aMUJIOTIeKTHH
LIeJI/IF0/103a
+3I0KCH/IHast CMOia



K npupoaHbiM 0HOMO/IMMEpPaM OTHOCHTCA:
pe3uHa
TedsIoH
MaJibTo3a
+Kpaxmaii

ITpoMe)XXyTOYHBIM NPOYKTOM FHAPO/IM3a KpaxMaJia sB/IseTCsS Ma/IbT03a, M0OJIeKy/1a KOTOPOH
COCTOUT M3:
JBYX OCTaTKOB O - TJTFOKO3bI
JIBYX OCTaTKOB [} — IJIFOKO3BI
OCTaTKOB O — TJTFOKO3bI U ()PYKTO3bI
+0CTaTKOB & — U [3 — TTFOKO3bI

Kakoii 13 MOHOCaxapH/AOB COAeP)KaTCsA B KPOBH Ye/IoBeKa:
pubo3a
Je30Kcupubosa
+T/TI0KO3a

¢dbpykTo3a

Mounekyia caxapo3bl COCTOUT H3:
JIByX OCTaTKOB I'JIFOKO3BI
OCTaTKOB IJIFOKO3bI U T'aJIaKTO3bl
+0CTaTKOB I'JIFOKO3bI U ()PYKTO3bI
OCTaTKOB prO03bI U TJIFOKO3bI

UYeMm pa3iu4arTcs o- ¥ B-¢GopMbl I/IHOK03bI:
Ha/IMuueM LUK/Ia
pa3MepoM IHK/Ia
+pacIioIoKeHHeM TUIPOKCUIBLHOM rpymmsl pu Cl
YKCJIOM aTOMOB KHUC/IOPOZA B I[UKJTe

KauecTBeHHO# peakijieii Ha IVIIOK03Yy SIBJISIETCH PeaKIus C
+Cu(OH)2
FeCls
Brz (Bogn)
CuO

Kakoii Tun Opo)keHHs1 yI/IEBOAOB CyIIeCTBYyeT
Mac/ISTHOKUC/I0e
MOJIOYHOKUCJI0
CIIUPTOBOE
+BCe OTBEThbI BepHbI

HajifjuTe CHHOHMM TEPMHHY «I[€/I/TH0JI03a»
caxaposa
BHCKO3a
+K/eTyaTka
MAPOKCU/IVH

HckaounTe «/THITHee» MOHATHE:
pubo3a



+MeTaHo3a
TJIFOKO3a
ra/iakTO34d

JInHeMHBbIe M0JIeKY/IbI Le/I/THJI03bI 00'beJMHEHBI B BOJIOKHA 3a CUeT CBA3el
BO/JJOPOAHBIX
+KOBaJIEHTHBIX MOJISIPHBIX
MOHHBIX
KOBaJIEHTHBIX HEMOJISIPHBIX

Kakoe u3 BeljecTB sIB/Is1eTCo 3/1eKTPO/IUTOM
[JIFOKO03a
caxaposa
+TJIIOKOHAT Ka/IbLUs
TpuaLeTaT Lie/IIF0J/I03b]

Caxapo3a, B OT/IHYMe OT IVIIOKO3bI, He 00/1aJlaeT BOCCTAaHOBUTE/IbHBIMU cBoMcTBaMu. IIpnunHa
3TOr0 B TOM, UTO

caxapo3sa — Aucaxapu/

+B OTCYTCTBUM Y Caxapo3bl ajib/[eTUJHOU IPYTITIbI

Ha/Jluue y caxapo3bl TMJPOKCU/IbHOU FPYMIIb

HCTUHHAas PUYMHA He yKa3aHa

Kakoii caxap He/1b3sl yHOTpeO/IATh B MULLy?
TPOCTHUKOBBIN
+CBUHLIOBBIN
WHBEPTHBIN
BHUHOTPa/IHbIN

Cpeau nepeyrc/IeHHbIX MOHOCAXapPH/I0B YKAKHTE KeTOreKCo3y:
IJIFOK03a
pubo3a

+dpykTo3a
rajaakTosa

Kakue yriesoans: He noaBeprarTcs rujipoimsy:
+MOHOCaxapu/bl
Jucaxapuzbl
TroJicaxapy/bl
BCe [10/IBeprarTcs

Kakas u3 ¢opm ry1r0K03bI CO/IepXXUT a/IbAeru/JHYI0 Ipymnimy?
LMK/Inyeckas a-hopma
L[UK/IM4eckas [3-dopma
+nuHeliHas opma
BCE OTBETHI BEepHbI

I'moko3y nHaue Ha3bIBAIOT:
+BUHOTPA/IHbIN Caxap
(pyKTOBBIM caxap
VIHBEPTHBIY caxap
TPOCTHUKOBBIN caxap



Nogkrwd

©

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

Hawu6os1ee pa3BeTB/IeHHbIE NT0/TMMePHBIe I[elId HMeeT:
amuso3a
aMUJIONEeKTUH
+1jeJI/II0J103a
rajakTosa
BbiGepuTe ouH BapuaHT oTBera. Kpaxmasi OT/IMUMTH OT 1e//TI0/103bI MOXKHO 3THM XHMHU-
YyeCcKHM IyTeM:
peakuus ¢ Cu(OH)2
+ peakuus ¢ 12
peakLys STepupUKaLn
TUJIPOJIN3 C TIOC/IeAYIOIel peakiiyeli «cepeOpsIHOTO 3epKasia»

Bbi0epuTe ogH BapuaHT oTBeTa. BridepuTe psj ¢ MPaBWIBHBIM COYETAaHUEM: YIJIEBOJ| —
Ha3BaHHe — (hopMy.ia

TeHTo3a - j1akTo3a - CsH100s

anbjorekcosa - ¢pykrosa - CeH1206

KeTorekcosa - pu6o3a — C12H22011

+ nucaxapug, — caxapo3a — C12H22011

Bomnpocsl Asis codecejoBaHusA Mo pasfaeny 9 «A30Tco/epKalye CoegHHeHUs»

O6mbsicHUTe GosTee 11[eIOUHY0 PeaKIMI0 BOAHBIX PACTBOPOB aMHHOB T10 CPaBHEHMIO C peakLuen
aMMuaka.

UTo0 Takoe aMUHOIIACTHI?

OOBsICHUTE Ha TIPUMepe arleTaMuza cyiabble KUC/IOTHBIE U OCHOBHBIE CBOMCTBA aMH/IOB.

[TpuBeavTe MeXaHW3M peakly Toh)MaHOBCKOTO paclllerjieHus1 Ha TpuMepe TMoJlyueHus: MeTU/1aM1Ha.
[Touemy anudaTryecKue aMUHBI — O0siee CUIbHBIE OCHOBAHMSI, YUeM aMMHaK?

[TepeuniciuTe CriocoObI OYYeHHsI aMUHOKHUCIIOT (6e3 cxeM peakijuii).

Kakoe coesjuHeHre 00pa3yeTcsi B pe3y/ibTaTe B3aUMOAENCTBHSI STUIOBOTO (upa XJI0Pyro/bHOU
KHUCJIOTBI C aMMHAaKOM?

[Tepeuncivte IpUUUHBI U30MEPUHA aMUHOKUCIIOT.

UTo Takoe KOMIUIeKCOHBI. [IpuBeauTe npumep.

YeM 00bSCHUTL OCHOBHbIE CBOMCTBA OpHUTHHA? Kak ellle Ha3bIBaeTCs 3Ta aMUHOKUC/IOTA?

Urto Takoe Metamepus? [IpuBeauTe rpumep.

[Mepeuriciute criocoObl MOMyUYeHUs: aMU/I0B (B3aUMO/ieMCTBHeM KaKHX BeleCTB TMOTy4aloTCsl aMU/ibI?).
OOBsiICHUTe Ha/TMUKe 1[eJIOUHON Peakluy BOJHBIX PaCTBOPOB AMHUHOB.

Yro Takoe amuiuHbI? [IprBeauTe o61Iyt0 GopMysny aMUZMHOB

MoueBHHa IIUPOKO UCTIONB3YETCS B CEJTbCKOM XO35HUCTBe KakK yJoOpeHue, Kak MOJKOPMKA [I/Ist TIOJH-
racTPUYHBIX XXUBOTHBIX. OOBSICHUTE, TTI0UeMy MOYEBUHY HeJlb3sl XPaHUTb Ha OTKPBLITOM Bo3ayxe. OT-
BeT MOATBEPAUTE C MOMOILBI0 XMMUUYECKUX PeaKL1u.

AmMuj cynb(paHWIOBOU KHUC/IOTHI (CTPENTOLUZ) SIBASETCS POJOHAYaIbHUKOM CyJ/b(aHUIaMUIHbIX
TIPOTUBOMUKPOOHBIX TIpernaparoB. HamwmimiTe peakiiyy momydeHus CysibhaHuIaMuzia U3 aHUIUHA.
buypeToBasi peakiiysi UCIOJb3yeTCsl B OMONOrMYecKold XUMHHU JJisi KOJIMYeCTBEHHOTO OrIlpejie/leHUs
0enkoB B OMO/IOTMUECKUX XUAKOCTSX. OOBSICHUTE Ha3BaHWE 3TOW peaki[ui. Hamuimmre peakijuro
obpa3oBaHus buypera.

Butamun PP (Bs, HukoTMHamMuz) mipeAymnpexkzaeT 3abosieBaHue Tmesarpy. Hanwimmre peakijuio
TM0JlyuyeHus HUKOTUHaMK/la U3 HUKOTUHOBOM KUC/IOTBl M U3 ee XJI0PaHruJpy/a.

Yro Takoe nmUrHUH? Kak ero oOHapy>XUThb C TTOMOIIBIO TTPOM3BO/IHBIX aHUIMHA? Kakoe Mpou3BofHOe
HeoOX0/IMO B3SITh?

HarnumuTe peakuyio B3auMOAeNHCTBYsI aHWIMHA ¢ OpomoM. UeM OOBSICHSETCS JIErKOCTh TPOTEKaHUs
3TOU peakiuu?



TecToBbIe 3aiaHuA /I/IA TEKYLIero KOHTPOJIs 3HaHUM 10 pa3feny 9 «A3oTcoaepiKainyue
coeJMHeHUs»

JlaHa nenoyka npeBpalleHu

CH3-CH;-COOH - X - CH3-CH3-CH-COOH.
|
NH;
YKaxute (hopMy/iy MPOMeXyTOUHOro X
CH>Cl-CH>,—-COOH
+CH3-CHCI-COOH
CH3-CH-COOH

|
OH
CH,=CH-COOH

AMMHOKHC/IOTHI POSB/IAIOT CBOMCTBA:
TO/IbKO KHUC/IOTHBIE,
TOJIbKO OCHOBHBIE,
+amdoTepHbIe.

Kakmue peareHTbI IOTPeOYIOTCA AJIsA MOTYUYeHUs] (-aMUHOMPOIMHOHOBOM KHC/IOTHI U3 MPONUOHO-
BOM?

XJIOp U METHU/IaMUH,

XJIOPOBOZOpPO/J, 1 aMMHUaAK,

+XJIOp 1 aMMUaK,

TUJIPOKCU/T HAaTPHs U XJIOpH/T aMMOHMUS.

OcCHOBHbIE CBOHCTBA aMHHOKHCJ/IOT 00yC/I0B/IeHbI MPUCYTCTBHEM B MOJIEKYJIe:
yI/1IeBOJ,0PO/IHOTO pafivKara,
+aMUHOI'PYIIIIHI,
KapOOKCU/IbHOM TPYTITIBL.

B cunbHoOIE10UHOM cpefie aMHHOKHC/I0TA Npe/ACTaB/IsAeT co0oi:
+aHHOH,
KaTHOH,
OWIIO/ISIPHBIN HOH,
HEeUTpaIbHYI MOJIEKYITY.

AMMHOKHCJ/IOTBI, KOTOPbIe HE MOL'YT CUHTe3UPOBaThCA B OPraHu3Me 4ye/i0BeKa, a MOCTYNaKT C
NHINeH, Ha3bIBAKTCA:

0(-aMHUHOKHWC/I0TaMHU,

MUIEeBbIMU,

+He3aMeHUMBIMU,

reTepoLUK/INYeCKUMHU.

CKO0J/IbKO M30MepPHBIX JUIENTH/I0B MO)KHO MO/IyYUTh U3 IByX aMMHOKHMC/IOT — [JIMLUHA H a/a-
MMHa?

+ABa,

TpH,



4eThIpe,
IIATh.

IToac/iacTUTe/Ib acapTaM Npe/CcTaB/asAeT co00i MeTH/I0BbIN 3¢up Aunentuaa u B 200 pa3 cia-
me caxapa. OH umeet opmy.y:
HOOC-CH>;-CH-CO-NH-CH-COOCH3
| |
NH; CH>-CeH5

OcCTaToK Kakoil aMMHOKHUC/IOThI, HApAAY C acCllapariHoBOM KHC/I0TOM, BXO/JMT B COCTaB acmap-
Tama?

JIeHLIVH,

+(heHunanaHuH,

BaJIvH,

[JIALIVH.

Kakwue 13 Bel[eCTB HMEKT MO/ IUMEPHYI0 IIPHPOAY?
aMHUHOKUCJIOTBI,
+0esKy,
JKUPBI,
BOCKH.

Be/ikd, BBINO/THAIOIIME KaTA/IATHYECKYI0 (YHKI[UI0, HA3bIBAIOTCS:
rOpPMOHAaMH,
+¢epmeHTaMy,
BUTaMHHaMH,
TIPOTEMHAMH.

AMMHOKHUC/IOTHI, HE00X0AMMBbIe JI/Isl OCTPOeHHUs 0e/IKOB, MONMafAal0T B OPraHU3M UeioBeKa:
+C nuiewu,
C BO3ZYyXOM,
C BO/JIOH,
OT MaTepUHCKOT0 OpraHu3Ma.

CnupasieBHiHOe COCTOSTHYE MOJTUTIENTH/{HOM Liely SIB/ISAeTCsA CTPYKTYPOoH OesKa:
TepBUYHOM,
+BTOPHUYHOM,
TPETUYHOU,
YeTBEPTUYHOM.

JleHaTypainuel Ha3bIBaeTCs:
CBsi3bIBaHMe OenKaMu MOJIEKY/T BO/IbI,
+4acTUUHOe WY TI0JTHOe pa3pyllieHue MPOCTPaHCTBEeHHOM CTPYKTYPhl Oe/TKOB IMPU COXPaHeHUH Tep-
BUUHOU CTPYKTYPBI,
paciiiernyieHe MoMIenTHAHON ey Mo/, AeicTBrueM (hepMeHTOB,
riorepsi 0eIKOBOW MOJIEKYJ/IOH 37IeKTPUYeCKOT0 3apsiJja TPy OTpeZie/ieHHON KUCIOTHOCTH CPeJibl.

T'uapo/in3 0e/IKOB UCIO/Ib3YIOT:
+J17151 TIOJTyYe€HHsT aMUHOKHCIIOT,
JJ1s1 TIOJTyUeHusI CTyJHeH,
IJIs1 CHYDKEHUsI PaCTBOPUMOCTH OeJTKOB B BOJE,
IS KaUeCTBEHHOTO 0OHapYKeHUsT OeTKOB.



Ilpu ropeHun 6e/IKOB OIIYIIIAeTCsA 3amax:
TYXJIbIX SIULI,
+XOKeHoro pora,
aMMHaka.
ropesiol pe3uHsbl.

JI/i1 IpoBeieHHsl KCAaHTONPOTEeMHOBOM peaKIiy IoTpedyeTcs peareHt:
H>SO4
Cu(OH):
+HNO3
FeCl3

BbenkamMu Ha3bIBAKOTCA:

TIPUPOJHBIE TTOJIUMEPbI, MOJIEKYJIbl KOTOPBIX MOCTPOEHbI U3 OCTaTKOB MOHOCAXapU/0B;

+TIPUPOHBIE MI0JIMMEPbl, MOJIEKYJIbl KOTOPBIX IOCTPOEHbI U3 OCTaTKOB (-aMUHOKUCJIOT;

TIPUPO/IHBIE BEIECTBA. MPEICTaB/ISIONHe COO0M C/I0)KHBIe 3(DHPBI TIMLIEPUHA U BBICITUX KapOOHOBBIX
KHCJIOT;

TIPUPO/IHBIE TTOTUMEPBI, MOJIEKY/Tbl KOTOPBIX TIPEZCTaB/ISIOT COO0M MoC/eJ0BaTeTbHOCTh HYK/I€OTH-
H0B;

Kakue u3 ¢pyHKIui CBOMCTBeHHbI Oe1kam?
KaTajuTuyeckas,
TPaHCIOPTHaS,
3alUTHas,
+BCe CBOWCTBEHHBI.

MaccoBasi 0/151 KAKOT0 3/IeMeHTa B 0e/IKkax Haubo/IbInasa?
+yriepoga,
BO/ZIOpPO/Ia,
KHUC/IOPO/ia,
asora.

B mo/iuMepHoii Lenu 0e/IKOB CoCe/JHHe 0CTaTKH aMUHOKHC/IOT CBA3AHBI APYT C APYrOM CBA3BIO:
BOZIOPOZHOM,
aMU/THOU,
+TIeNTHU/IHOM,
JUCYNb(UIHON.

BuTKH cnipa/id BTOPUYHON CTPYKTYPHI 0e/IKa CKpeI/IeHbI I/IaBHBIM 00pa3oM 3a cyeT CBf3ei:
VIOHOBBIX,
KOBaJIeHTHBbIX,
+BOJOPOJHBIX,
JUCYNb(UIHON.

K peHarypanuu 0e/ika MOXKeT IPUBECTH:
nobaBieHre CUJTBbHBIX 3/IEKTPOJIUTOB,
HarpeBaHue,

(dbusBo3€liCTBYE,
+BCe OTBEThI BEPHbI

benku aBasoTcs OHUM U3 BaKHEHINMX KOMIIOHEHTOB IUILIHA. B OCHOBE YCKOPDE€HUSA 0e/sKa B XKe-
JIYAOUHO-KHUIIIE€YHOM TPAKTeE JICXKUT peaKIus:



OKHCJIeHHUS,

+TUIPO/I3a,
sTepuduKaLys,

Jerupararuu.

H3roros/ienue 0e3e 0CHOBAHO Ha CIIOCOOHOCTH 0€/IKOB K:
TU/IPOJIN3Y,
rH/paTaLiu,
+T1eH000pa30BaHHIo,
JleHaTypaljyu.

Jlns npoBeieHNsi OUyPeTOBO# PeaKIUu MOTPedyeTCs peareHT:
HNO3
(CH3COOQO),Pb,
H>S0q4
+CuSOs.

YKaxuTe Ha3BaHHe 0e/1Ka, BBINO/THAIOINET0 (pepMeHTaTUBHYH (PYHKIUIO:
+ypea3a,
reMory00uH,
vHTepdhepoH,
KepOTUH

ITIpu o6pa3oBaHUM MEPBUYHON CTPYKTYPHI 0e/1Ka BaXKHEHIIIMM BH/IOM CBSI3M SIBJISIETCH:
trenTtuHasg,
JucynbhuHas,
BOZIOPOJHas,
VIOHHas.

Ilpu aeHaTypanuu 0e/ka He pa3pyliaeTcs CTPyKTypa:
+11epBUYHad,
TpeTuuHag,
4yeTBepPTHUYHAS],
BCe paspyllaroTcs.

Kakoii ru/ipoin3 6e1K0B npoTeKaet ¢ 00/1b1Ieil CKOPOCThI0?
+(hepMeHTaTHBHbIM,
KUC/IOTHBIN
1[e/TOUHOU
HeWTpabHbIA

JIN1s1 KaueCTBEHHOr0 00HapyXKeHHs 0e/IKa B MPUPOJAHOM 00beKTe MO)XXHO HCI0/1b30BaTh pPeak-
[HIO:

«CcepebpsiHOTO 3epKajia»,

Baruepa.

+0uypeToBYyIO,

OO0 U3 TepPeurc/IeHHbIX

Hanuuue cepbl B 6e/1Kax 00HapY)XHMBaeTCA C MOMOIIBI0 peareHTa:
HNOs3
Cu(OH):
FeCI3



+(CH3COO),Pb

Uto Ha3bIBAeTCs U303/IEKTPHUYECKON TOUKOH 0e/TKOB?

3HaueHHe TI0TeHIMaja, P KOTOPOM NPOMCXOJUT aHOAHOEe OKUC/IeHHe Oerka;

BeJIMYMHA 3JIEKTPUUECKOro 3apsijja 6eIKOBOM MOJIEKY/Tbl B PaCTBOPE C 3aZlaHHbIM 3HaueHreM pH;
+3HaueHue pH pacTBopa, MPH KOTOPOM MoJieKysia Oesika He UMeeT 3IeKTPUYeCKOro 3apsifa;
3HaueHue pH pacTBopa, Mpy KOTOPOM TPOMCXOJUT JeHaTyparus Oeska.

MoueBHHY M0/y4al0T B3aUMO/|eICTBUEM:
+aMMuaKa 1 yIrJIeKMCJIoro rasa,
aMMuaka, yrJIeKMC/Ioro ras3a u Bo/ibl,
aMMHaKa U YKCyCHOW KUCJIOTHI,
BOCCTAHOB/IEHEM HUTPOMeTaHa.

AMUJBI pearupyroT € a30THCTOH KHCI0TOM KakK
TepBUYHbIE AMUHBI,
BTOPUUHbIE aMUHBI,
TpPeTUUHbIe aMUHbI,
+yeTBePTUYHbII aMMOHHEBbIN NOH

MoueBHuHa, pearupysi ¢ a30THOM KHCJ/IOTOM, o0pa3yer:
+COJb,
a3oT, BOJy U YTJIEKUCIIBIN Ta3,
OCHOBaHHUe,
buyper.

C Kako# rpynmnoi MoueBUHBI Oy/ieT pearupoBaTh ()OpMa/IbJerua;
C KapOoHUIOM,
C aMUHOT'PYMIIOH,
OyzeT pa3naraTb MOUEBHHY,
+He OyZieT pearupoBark.

Yto Takoe OumyperoBasi peakuus?
+peakIysl CTiyIaB/IeHNsI MOUEeBUHBI;
peakiysi 00pa30BaHUs KOMIIEKCHOW MeIHOU COJIH C OUypeTom;
peakiysi aMUHOKHUCJIOT C OKCHZIOM Me/IH;
peakiyst 00pa30oBaHus OUIOISIPHOTO MOHA aMUHOKHCIOT.

Cpeau nepeurc/IeHHBIX COeJUHEHUH BbI0epuTe H30Mep JHITH/IAMHHA:
2-aMHHOIIPOIIaH;
+2-aMHHO-2-MeTU/IIPOIIaH;
NVIMeTUJISTUIIaMUH;
2-MeTUJIaHUJIVH.

Kakoi#i aMuH nosiygaercsi Ipy IOJTHOM BOCCTAaHOBJ/IEHHH 2-HUTPoOyTaHa:
OyTUIaMuUH;
8mop-0yTH/IaMUH;
AUSTUIAMUH;
+U300yTUIAMUH?

N3 kKakoro BeleCcTBad B iB€ CTd/JUM MOXKHO ITOJIYUYUTb dHUW/IHH:
CsHs0OH;



CsH5CH3;
+CesHs;
CsHsN(CH3)2

Tema 10 I'eTeponuk/IuyecKue coeJUHEHHs
KoHTpo/iMpyeMbie KOMIIeTeHLIUM (UM UX YaCTH):
- criocobeH 000CHOBATh U peann30BaTh B MPOheCcCHOHANbHON 1esATeTbHOCTH COBPEMEHHBIEe TeX-
HOJIOTUM C WCII0/Ib30BaHUEM MPUOOPHO-UHCTPYMEHTA/TbHOW 0a3bl M MCII0/Ib30BaTh OCHOBHBIE
ecTeCcTBeHHbIe, OMOIOrHUecKre U MpodeccroHaIbHbIe TTOHSATUS U METO/IbI TIPU PellleHrH 0011je-
ripoeccroHanbHbIX 3a7au (OITK-4).

TecToBble 3aiaHuA [I/IA TEKyLIero KOHTPOJisi 3HaHu# no paspeny 10 «['eTeponukindeckue
coeJUHeHUs»

2—M30NPONUI-5—MeTH/IIUK/IOTeKCaHOJI II0 CTPOEHHIO YI/IEBOJOPO/JHOT0 CKe/IeTa SIB/ISAeTCS CO-
e/JUHEeHHeM:

+KapOOoLUK/INYeCKUM;

reTepOLUK/TUYECKIM;

HeTpe/ie/TbHbIM;

apOMaTHUEeCKUM;

TpeTuuHbIM 0/JHOBA/ICHTHBIM YIJ/IEBOJOPO/JHBIM PaANKa/IOM ABJIAETCH:
HEeOreKCUI,
OeH3WIH/IEH;
aJ/lInJI;
+TpeT.-IIeHTUu/,

BuniHaIbHBIM [IByXBa/IeHTHBIM YI/IeBOJOPO/JHBIM PaJUKa/iOM SIBJISIETCH:
(henun;
M—TOJTUJT;
+0—(eHusnen;
n—(eHueH.

ITo 3amecTUTe/IHLHON HOMEHKJ/IAaType coeJuHeHHe (heHU/IITUIKEeTOH Ha3bIBAeTCs:
METHUJ/IOBBIM 3(hup 6eH30HHOM KMC/IOTHI;
(heHUITUKETOH;
+1 — ¢eHMNNIpONaHOK-1;
MeTH/I0eH304aT;

ITo 3amMecTUTe/IbHON HOMEHK/IaType coejMHeHHe Cy/Ib(haHu/10Basi KUC/I0Ta Ha3bIBAaeTCA:
n — aMuHO(deHUICyTb(HOHOBAsT KUCJIOTa;
cyb(haHuIoBast KUC/IOTa;
4 — aMMHOLIMK/IOT€KCaHCy/Tb()OHOBasi KUC/IOTa;
+n — aMUHOOeH30/1CyTb(hOHOBAsT KUCIIOTa;

ITo ¢pyHKIMOHA/IBHBIM IPyNIIaM aHeCcTe3WH (3TH/I0BbIN 3(UP N-aMUHOOEH30MHOM KHC/I0THI) AB-
JIsieTcs:

amHJ| ¥ TIpocTol 3¢up;

+CNoKHbIN 3¢Hp U aMUH;

KeTOH Y MPOCTON 3¢up;

KapOoHOBasi KMC/I0Ta, IPOCTOM 3(Up U aMUH;



ITo pyHKIMOHANBHBIM rpynnaM ¢eHuIcauuiIar ((heHU10BbIi 3(pup 0-rupoKcubdeH30HHON
KHMCJIOTBI) IB/ISI€TCA:

KapOOHOBast KUC/IOTa;

KeTOH, TIpocToi 3¢up, GeHo;

KeTOH;

+deHoJ1, C/I0XKHBIN 3(PUp.

CTpyKTypa 2-MeTH/I-3-0KCONeHTaH/JHOBOM KHUC/IOTHI COJIEP)KUT 001ee unc/10 GyHKIMOHATBHBIX
rpymnm:

1;

2;

+3;

4;



Tabmuia 4 — Kputepun orjeHKM chOPMHUPOBAHHOCTH KOMITeTeHLUN

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

Kputepuu orjeHMBaHus C)OPMHUPOBAHHOCTU KOMMETEHIMH (UaCTH KOMITeTeHLIUN)

Ha 0a30BOM ypOBHe

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE «y/[OB/IETBOPUTE/ILHO»
50-64% oT MakCUMaJILHOIO Dasia

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

COOTBETCTBYET OL|€HKE «OT/IHU-
HO»

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

3HaTh:

NJI-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, OM0J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHS U Me-
TOZBI TIPU PereHun 00-
1ienpodeccuoHaNbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITO0JIb30-
BaHUeM MMPUOOPHO-
WHCTpYMeHTaTbHOU 6a3bl

CTyzieHT yCBOMJI OCHOBHOE COJiep>KaHhe MOZYJIst
HEOPraHWYeCKOW XMMHHU, HO UMeeT MpoOeJibl B
YCBOEHUM MaTepuasa, He MpersiTCTBYIOLIHe
JlanbHelIeMy 00yJeHHto:

-B JIOTUYE€CKOM PaCCY>KZEHUHU HET CYIIeCTBeHHBIX
OLIMOO0K, HO JIOMYITleHa Cyll[eCTBeHHas! OITHOKa B
MaTeMaTU4eCKUX pacueTax Mpy peleHnn

3az1ay;

-nabopaTopHast paboTa BbIIO/IHEHA TTPaBU/IBHO HE
MeHee ueM HarloJIOBUHY WJIH [IOMyIIieHa
CyILleCTBeHHasl OIIMOKa B XOZle IKCIIePUMEeHTa, B
00BsICHeHUH, B 0opMIeHUH PaboThl, B
Co0JTFO/IeHNY TIPABUJT TEXHUKH 0€30T1acCHOCTH TIpH|
pabore c BelrjecTBaMu 1 060py/[0BaHKEM,
KOTOpasi UCTIPaBJISIETCS TI0 TPeOOBAHUIO YUUTEIS;
- MaTepuas U3/araeT HeCUCTeEMaTU3UPOBAHHO,
(parmMeHTapHO, He BCer/a MoC/e/I0BaTebHO;
-I0Ka3bIBaeT HEJIOCTATOUHYI0 C(HOPMUPOBAHH
OT/Ie/IbHBIX 3HAHWUH W YMeHWH; BBIBOJBI U 000011]
aprymMeHTUpYeT c1abo, A0MyCKaeT B HUX OMIUOKU
- IOMYCTU/ OLIMOKY ¥ HETOYHOCTH B HCITOJ/Ib30B
Hay4YHOW TePMMHOJIOTUH, OMpeje/ieHusl TTOHATHUY
He/[0CTaTOYHO YETKHE;

- He MCII0/Ib30Ba/l B KAUeCTBe [I0Ka3aTe/IbCTBa

BBIBO/IbI U 0000111eHs U3 Hab/MoieHuH, hakToB,

CTyZeHT TNOKa3blBaeT 3HaHUsSI BCEro
M3yUYeHHOI'0 NPOrpaMMHOI0 MaTepu-
ana. /laéT MoOHBIA M TNpaBUIbHBIN
OTBeT Ha OCHOBE U3y4YeHHBIX TeOPU;
He3HauuTe/bHbIe OMMOKU U He/I0ué-
Tbl TP BOCIPOW3BEJeHUA H3y4eH-
HOrO0 Marepuana, orpejieseHusl To-
HSTUW Jan HemoJjHble, HeOosbline
HETOYHOCTA TIPU  UCII0/Ib30BaHUU
Hay4yHbIX TEPMUHOB WM B BBIBOJaX
U 00001IeHusX W3 HabOMoJeHuH u
OTBbITOB; MaTrepyas u3jaraeT B OIpe-
Jle7IleHHOM JIOTMYeCKOW I10c/ie[j0Ba-
TEeJIbHOCTH, TP 3TOM JIOIyCKaeT Ofi-
HY HerpyOyto ommbKy umm He bosiee
[IByX HeZJ0UeTOB U MOJKeT MX UCIpa-
BUTh CAMOCTOSITE/TEHO TpU TpeOoBa-
HUM WK TIpU HeOOJBIION TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBIN MaTepuam; TOATBepKJaeT
OTBET KOHKDeTHBIMM TpUMEepaMHu;
MpaBUIbHO OTBevyaeT Ha JOIOJHU-
TeJIbHbIe BOTIPOCHI TIperio/iaBaTelis.

B siorvueckom paccyxpeHud U pe-

HI€eHMHW HET CYIIeCTBEHHBIX OLHI/I6OK,

CTyJeHT ToKa3bIBaeT riybokoe u
MOJIHOe 3HaHWe U TOHWMaHue
BCero 006bEMa MpOrpaMMHOI0 Ma-
Tepyana; T[I0JIHOe TIOHUMaHHe
CYII[HOCTH paccMaTprBaeMbIX
TIOHATUM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopul, B3aUMOCBSI3el;
naboparopHasti paboTa BBITIOJHE-
Ha TIO/THOCTBI0O W TIPaBWILHO,
C/leflaHbl TIpaBWIbHBIE HabmrO/Ie-
HUS Y BBIBOJBI;

9KCTIEDUMEHT  OCYIIIeCTBIeH TI0
MaHy C Yy4YeTOM TeXHWKU 6e3-
OMACHOCTH W TIpaBWJI PabOTBI C
BellleCTBaMH U 000py/I0BaHUEM;




OIIBITOB WJIK OOITyCTHUJ/T OILLIMOKU IMpU KX HU3JI0KEeHK

HO 3ajlaya pellleHa HeparjMoHabHbIM
criocoboM WM JIOMyIieHo He 6oiieg)
JTBYX HECYII[eCTBEHHBIX OIIUOOK.

YmMmetn:

NJI-2 YmeeT UCMo/ib30-
BaTh OCHOBHbBIE ecTe-
CTBEeHHLIe, Ou1oIornye-
CKHe ¥ MpogecCHoHaslb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1au

OTBeuaeT HemoJ/IHO Ha BOMPOCHI NIperio/iaBaTeist
(ymyckast 1 OCHOBHOE), U/IM BOCIIPOU3BOJUT
cofiepsKaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
NOHUMaeT OT/ie/IbHbIe I0/I0)KeHUS], UMeloLIie
Ba)XKHOE 3HaueHHe B 3TOM TeKCTe.

OO6Hapy>X1BaeT HeI0CTaTOUHOEe TIOHUMaHue
OT/ieJ/IbHBIX [10JI0’KeHUM ITPYU BOCIIPOW3Be|eHUU
TeKCTa yueOHUKa (3aruceii, MepBOUCTOYHUKOB) ]
OTBeYaeT HelOJIHO Ha BOMNPOCHI IperojaBaresis
MyCKasi OJJHY-[jBe TPyOble OINOKK BHICTABJISETCS
JleHTy, KOTOpBI/ He COBCEM TBepZio BjajieeT MaTe
JIOM, TpYM OTBeTax JOIMyCKaeT MasoCylleCcTBex
MOTPELIHOCTH, WCKa)KeHUs1 JIOTMUecKoW I0C/e]
TebHOCTH,

HETOYHYIO apryMeHTaL|0 TeOpeTUUeCKuX
T10JIO’KeHUH, UCTIBIThIBAET 3aTPyJHEeHUS IPU
pellleHny JOCTaTOYHO C/I0KHBIX 3a/au.
VcnpiThiBaeT 3aTpyHeHHsi B NPHMEHEHUU 3H4
HEoOXOJMMBIX [i/Isl PelIeHus 3a[au pa3IyHbIX T
npyi 00BSICHEHWU KOHKPETHBIX SIBIEHUH Ha OC
TeOpUH U

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

MPaKTUYeCKOro NpUMeHeHH sl TeOpUi

CTy#eHT yMeeT CaMOCTOSTE/IbHO
BBIJIE/ISITh  TJIaBHbIE TIOJIOXKEHHS B
W3y4yeHHOM Marepuajie; Ha OCHOBa-
HUM (HaKTOB U MPUMEPOB 0000111aTh,
JefnaTh  BbIBO/IbI,  yCTaHAB/IMBaTh
BHYTPHITpeIMETHbIE CBsI3U. IIpuMe-
HSITh TOJIyYeHHbIe 3HAaHWS Ha Tpak-
THKE B BUJOWU3MEHEHHOW CHUTYaI|UH,
cob/rolaTh ~ OCHOBHBIE  TIpaBUJIA
Ky/IbTYPbl YCTHOW peud U COIpo-
BOXKZIatoIl[ell TTHCbMeHHOM, HCIO/b-
30BaTh HayuHble TePMUHBI; jlabopa-
TOpHass paboTa BBINOJHEHa TIpa-
BU/IBHO,  C/leJlaHbl  TIPABUJIbHBIE
HaO/MIO/IeHUsT U BBIBOJBI, HO TIpU
3TOM JKCIIEDUMEHT TIPOBEJIEH He
TMOJTHOCTBIO WM JIOTYIIE€HbI HeCyIije-
CTBEeHHbIe OIIMOKY B paboTe C Bellle-
CTBaMHU ¥ 000DPYy/IOBaHHUEM.

CTyneHT ymeeT COCTaBUTb IOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe W3y4YeHHOr0 Marepuaa;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITE/IbHO ~ TOATBepPKAaTh
OTBeT KOHKPETHbIMU MpPUMepaMH,
(hakTamMH; CaMOCTOSITe/TbHO U ap-
T'YMEHTHPOBAHO Je/aTb aHasus,
000011[eHusI, BBIBOJBLI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TMPUOOpeTeHHbIX 3Ha-
HUM) U BHYTpPUIIpeJMeTHbIe CBS-
34, TBOPYECKU MPUMEHSThb I0J1y-
YyeHHble 3HaHUsI B HE3HAKOMOMU
CUTYyaLUH. [TocnenoBarensHO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/1arath y4eOHbIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/IeloBaTeNbHOCTA C
WCMO/b30BaHKEeM TIPUHSATOU Tep-
MHHOJIOTHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/TUPOBaTh TOUHOE
orpejie/leHMe W UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOpUIi; TIPU OTBeTe He MOBTOPSThH
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb Marepuan JIMTepaTypHbIM
sI3bIKOM; TIPaBUJIbHO M 00CTOSI-




TeJbHO OTBeuaTh Ha [IOTIOJHU-
TeJIbHbIe BOMPOCH yuuTessi. Ca-
MOCTOSITe/TbHO U paljMOHa/IbHO
WCTO/b30BaTh HarJsigHble T0COo-
Ousi, CrIpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [IOTIOJIHUTE/BHYIO JIU-
Teparypy, MepPBOUCTOUHUKY;
MIPUMEHSITh CHUCTEMY  YCJIOBHBIX
0003HauUeHWH TIPY BEIEHUU 3allui-
celi, COMPOBOXKAIOIIUX OTBET;
WCMOb30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 Hab/rofieHu U
OTIbITOB;

Bnagets:

HJ/1-3 BnageeT HaBbIKaMU
000CHOBaHUS U peajin3a-
1[MU B ipodheccruoHab-
HOU [J1eATeIbHOCTH CO-
BPEMEHHbBIX TeXHOJIOTHUH
C UCII0/Tb30BaHUEM TIPH-
6opHO-
WHCTPYMeHTabHOU 6a3bl

CTyneHT BaZieeT HeOOXOAWUMBIMM HaBBIKAMH
paboTel c TIpuboOpaMu, uepTe)kaMH, CXeMaMH U
rpadMKamMH, COMYTCTBYIOLUUMH OTBETY; 3allMCH,
COTMPOBOXK/AOII[E OTBET, COOTBETCTBYIOT Tpe-
OGoBaHUSM.

CryzmeHT He 00/a/jaeT /10CTaTOUHbBIM|
HaBBIKOM pabOThI CO CITPABOYHOM JTH-
TepaTypoy, yueOHUKOM, MepBOMCTOYA
HUKaMU (TIPaBUJIbHO OpPUEHTUPYeTCs,
HO paboTaeT Me/i/IeHHO).

BnaseeT HaBbIKaMu pelleHUs] XUMU-A
YecKMX 3ajZlau 10 3a/JaHHOMY aJro-
pUTMY

CryzeHT BiafieeT  KyJbTypou
MBIIJIEHNS];  CITOCOOHOCTBIO K
0000111eHNI0, aHaMM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTAaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)XKEHUs, B
JIOTUUECKOM PpacCyXX/IeHuu U pe-
IIIeHWH HeT OIMMOOK, 3ajaua pe-
IIeHa palMOHa/IBHBIM CIOCOO0M;
TpOsIB/IEHbl HAaBbIKM OpraHM3aliu-
OHHO-TPY/JIOBbIX YMeHUM (mof-
JIEP)KUBAIOTCS YMCTOTa pabouero
MecTa U TOpSIJ0OK Ha CToJie, KO-
HOMHO UCIT0/Ib3YIOTCSI PEaKTHBBI).




Mopayab 3. «OcHOBBI (PH3HUeCKON U KO/UIOUTHOU XUMHUM»

Bonpocs! s codbecegoBanus mo Moy 3 «OCHOBBI (PU3MUECKOH U KOJUIOUJHOH XUMHUM»

1. Cchopmynupyiite TiepBbIid 3aKOH TePMOJUHAMUKH. [laiiTe orpezie/ieHUs TIOHSITUN «TeIyioTa», «pabo-
Ta», «BHYTPEHHSISI SHEPTUsl CUCTEMBI», «3HTalbIUsI». PaCCMOTpUTe TIPUIOKEHHe TTepBOro 3aKOHa Tep-
MOJIMHAMUKHU K Pa3/IMUHbIM TEPMOAUHAMAUECKUM MPOL[eCCaM.

2. ChopMynupyiiTe 3aK0H [IeHCTBYIOIMX Macc. 3aruIlInTe BbIpa)keHHe KOHCTaHThl XMMUUeCKOT0 paB-
HOBECHs /11 KOHKPETHBIX peaki[iii pa3HbIMU criocobamu. [Tokaxxurte cBs3b Mexxay Kp u Kc. TlpuBeu-
Te pyUMepbl peakuit 17151 KOTopbix Kp = K¢, Kp > K¢, Kp < Kc .

3. PactBopbl. Teopuu pacTtBopoB, posb yueHus [.J1.MenzeneeBa. CriocoObl BbIpaKeHHsI KOHLIEHTpa-
MM pacTBOpoB. Kak NpUroTOBUTH OJHOMOJISIPDHBINM PAacTBOP XJIOPUCTOTO KajbLius, AeLMMOISPHBIA
pacTBop 60OpHOI KHUCIOTHI?

4. [aiiTe TIOHSATUS O CTAHZAPTHBIX TEIJIOTax 00pa30BaHMs U CTaHJAPTHBIX TETJIOTaX CrOpaHUs Belle-
ctBa. Uto coboii TipeiCcTaB/ISIOT CTaHAApPTHBIE TeTuI0Thl 0bpa3oBanusi H>O, CO,, CaCO2? Kak paccun-
TaTh TEIJIOTY CrOPAHUSI OPraHUYeCKOTro BeI[ecTBa, pacrosaras JaHHBIMH I10 TerioTaM 0Opa30BaHMS
pa3/IMUHbIX Bel[eCTB?

5. [IpoananusupyliTe ypaBHeHHe U30TePMbl XUMHUYECKOW peakLMy, TOKaXUTe ero MpakThUyeckoe Mpu-
MeHeHMe. 3anuiliKTe ypaBHeHUe [i7isi KOHKPeTHOU peakLvu.

6. 300pasuTe auiarpaMMy COCTOSIHHSI HEOTPAHUUEHHO CMEIIHMBAIOIUXCS XKUAKOCTeH, MMEeIOIIUX MaK-
CMMYM WM MHMHHMMYM Ha KPUBOW TemrepaTryp KureHusi. Ha3oBuTe JMHUM W MOJsl, UMeIOLMecs: Ha
muarpamme. [ladite opMyaMpoBKy BToporo 3akoHa KoHoBasoBa. UTo Ha3bIBaeTCsi a3e0TPOITHOM CMe-
cpro? TToueMy a3e0Tporl He MOXKeT OBbITh pa3/ieieH 0OBIYHBIMU METOZAMH TIePeTOHKH?

7. Pa3nmyuus B CBOMCTBaxX pacTBOPOB 3JIEKTPOJIMTOB M HE3/IEKTPOJIUTOB. OCHOBHBIE MOIOXKEHUS TEO-
PUM 3JIEKTPOJIMTUUECKOW Aucconanuu bpeHcresna. Kakue OnbITHBIE [JaHHBIE TTOATBEP)KJAl0T TEOPUI0
3/1IEKTPOJIMTUYECKOW JUCCOLaLumn?

8.CusbHbIe U c1abble 371eKTpo/UThl. KOHCTaHTa 1 CTerneHb JUCCOIMALINY, CBSI3b MeXXIy HUMH. V30TO-
HUYeCKUH KO3(hOUIUEHT /11 paCTBOPOB C/1a0bIX 3/IEKTPOIUTOB

9. KoHcTaHTa Auccoruanuu caboro 37eKTpojMTa M ee CBSI3b C 3/eKTPONPOBOAUMOCTBIO. Kakumu
OTIBITHBIMM JJAHHBIMHM HEOOXOIMMO PACIioyiarath Jijist Orpe/ie/ieHrsl KOHCTaHThI JUCCOLAAINN?

10. DnekTpuyecKast AUCCOIMALIMS HEBOJHBIX pacTBOPOB. OCOOEHHOCTH 3/IEKTPOIIPOBOJUMOCTH B ITHUX
pacTBopax.

11. KakoBbl 0COOEHHOCTH TeTepOreHHbIX peaklyi? V3 KakKux CTafiuii MOXKeT COCTOSITh reTeporeHHast
peakLus? PacCMOTpUTe Ha KOHKPETHBIX IIpUMepax.

12. CBobosiHasi TOBEPXHOCTHAs SHEPTHs 1 MIOBEPXHOCTHOe HaTspkeHHe. DakTopbl, BAUSIOLIHE Ha TI0-
BEPXHOCTHOeE HaTspKeHre. MeTo/ibl U3MepeHysi I0BePXHOCTHOI'O HaTsKEeHMUS.

13. Onuiuvre nosy4yeHue KOJUIOMAHBIX CUCTEM MeTOJaMU [ucrieprupoBaHus. [IpuseauTte rpumepsl.
PaccmoTpuTe yCTpOMCTBO 11apOBOM M KOJIOUJTHOU MeTbHUL].

14. PaccmoTpuTe TpsiMble M OOpaTHbIe 37eKTPOKMHEeTHUeCKHe siBjieHWsl, MX NpuunHbl. [IpuBeaute
MIpUMephI PAaKTUYECKOTr0 UCI0/Ib30BaHKUs 3TUX SIBJIEHUH B (papMaliuu U MeJULIHe.

15. Onummre ocobenHoctn Habyxanus BMC. Uto Takoe cTerneHb HabyxaHWs, TeIioTa HabyxaHWUS,
JiaBjieHre HabyxaHusi?

16. Axcopbuusi Ha rpaHHIle KUAKOCTb-ra3. YpaBHeHHe ['nb06ca, ero aHanu3. Kak rpaduuecku OyzayT
pacriosiaraTbCsl OTHOCUTEJIBHO JPYr Apyra U30TepMbl ITIOBEPXHOCTHOI'O HaTSUKeHWsI U M30TepMbl afi-
copO1MY paCcTBOPOB O/JMHAKOBOM KOHI[eHTPAIUY TIepeurCIeHHBIX HIKe KUC/IOT: MAaC/sIHOM, YKCYCHOW,
BaJIePUaHOBOM, IMMPOMTMOHOBOM?

17. Onummre mnosiyuyeHWe KOJ/UIOMJHBIX CUCTeM MeTOJOM KOHJeHcauuu (dusnyeckas, XMMUUecKas).
[IpuBe yiTe TIpUMEDBI.

18. DneKkTpoKMHeTHUYeCKUI NoTeHIMan. PaKTopel, BAUSIOIIME Ha er0 BeJIMUYMHY U 3HaK.



19. Kakue coefriHeHUs U 110 KaKOMy MpU3HaKy OTHOCATCS K BMC? PaccMoTpuTe MeTO/bl MO/IyUYeHUst
BMC (npuBezute nipumepsl). [Ipumenenre BMC B dapmariun, MeguiyiHe, OMOJIOTHH.

20. TenioBoli 3¢ PeKT XUMUUECKOM peaki[uu, MeTO/ibl ero onpejeneHus. s Kakux peakiuii AU =
AH, AU< AH, AU > AH? IlpusBeaute nprmMepsl.

21. 3aBUCUMOCTb KOHCTaHThl paBHOBeCHsI OT TemrmepaTryphl. [lokakuTe Kak C MOMOIIbIO YpaBHEHU
M30X0PbI ¥ N300aphl peakiyu nmoATBep>kaaetcs npuHiu Jle-IllaTesnne.

22. VijeasibHbIe paCTBOPHI KUAKOCTeN B XKUIAKOCTSAX. 3aKoH Payrs. I'padmueckast 3aBUCMMOCTD 0011ie-
ro Y napLyasnbHbIX aB/leHUuH 0T cocTaBa cMecd. OTK/IOHeHUs OT 3aKOHa Payiisl, IpUuuHbIL.

23. TlpoBoanuku 1-ro u 2-ro popa. [IpuBeauTte rpumephl. [laiiTe 06bsiCHeHHe MeXaHH3Ma MepeHoca
3JIEKTPUYECKOro TOKa B PaCTBOPAax 3JIEKTPOJIUTOB.

24. PaccMoTpHTe MOMy4YeHUe KO/UIOMAHBIX CUCTEM MEeTOJOM MeNTH3auud ((PU3MKO-XUMUUeCKUM JMC-
neprupoBaHueM). [IpuBeuTe npumepsl.

25. MexaHu3Mbl BOSHUKHOBEHMUS 3JIEKTPUUECKOr0 3apsi/ia KOJUIOUAHBIX YaCTHL].

26. OnummTe BAMSHYE Pa3WYHBIX ()aKTOPOB Ha BeMUMHY HabOyxaHusi. [IpyBesnTe MTUOTPOIMHBIE Psi-
Ikl MOHOB. Kakoe TipakTHyecKoe NpUMeHeHHe MMeeT TpoljecCc HabyxaHusi B (apMal[uu, MeauljuHe,
Ouonorum?

27. [louemy ycTaHaB/IMBaeTCs CeZJUMEHTAl[MOHHOe PaBHOBECHE B KOJIJIOUJHBIX CUCTEMax, 4YeM OHO Xa-
pakTepusyetTcsi? UTO Takoe arperaTtvMBHasi U CeJMMeHTAalLlMOHHAs yCTOMYMBOCTb, KaKasl CBSI3b MEXIY
HuMmu? [IprBeuTe NpUMepbI CUCTeM CeIMMEeHTalMOHHO-YCTOMUMBLIX U HEYCTOWNUMBBIX.

28. ®usnueckas Teopusi yCTOWUMBOCTU Y KOAryssLuu 3o0/1eu 3nekrponuramu (JJIDO).

29. OnuiuTe BAMSIHYAE Pa3/IMUHBIX (DaKTOPOB Ha BeqWuMHYy Habyxanwus. [IpuBeguTe MTUOTPOIIHBIE Psi-
Ibl MOHOB. Kakoe TpakTHueckoe NMpUMeHeHHe UMeeT Tipolecc HaOyxaHusi B ¢apMaliH, MeJuLIVHe,
Ouosiorumn?

30. CpaBHUTe CBOICTBa resieil U cTyAHeil. PaccMoTpuTe B/IMsIHME pa3/MUHbIX (AKTOPOB Ha IMpoLiecc
3aCTyJHeBaHUs.

Tunosblie 3ajauu 1o MoAY/I0 3 «OcHOBBI PU3NUECKOH M KOIJIOUAHON XUMHUI»

PaccuuraTh TeMIiepaTypy 3aMep3aHus pacTtBopa, ecyid B 200 r BOABI COLepPKUTCS 54 T T/IHOKO3BbI.
Omeem: -2,2°.
[Ipu pactBopeHnuu 2,76 r ravneprHa B 200 M1 BOZBI TeMIiepaTypa 3aMep3aHusi oHu3usack Ha 0,279°.
Onpefenutb MOJIEKY/ISIPHYIO MaccCy IJIMLepUHA.
Omeem: 92.
CKOJ/IbKO MOJIeld Hea/IeKTPOJTUTa JI0/KeH CofiepKaTh 1 IMTp pacTBopa, YToObI ero 0CMOTHYeCcKoe
nassnenye ripu 25°C 610 paBHO 2,47 KIla?
Omeem: 0,001 monb.
Ha ckosibko rpaZiycoB MOBBICUTCS TeMIlepaTtypa KurneHus Bogpl, ecyivd B 100 r Bozibl pacTBOPUTh 9 T
rroKo3bl (CsH1206)?
Omeem: Ha 0,26°.
BeruncmTe ocMoTrueckoe faBiaeHre 1 M pacTBopa cepHOM KMC/IOTHI pY TemriepaTtype 25°C.
Omeem: 7429 klla unu 73 amm
Onpegennuth ocMOTHYecKoe AaBieHre 1 M pactBopa ¢pykTo3sl M 1 M pacTBOpa COJISIHOU KUC/IOTHI.
Omeem: ¢ppykmosbl — 24 amm, consiHol Kucaombl — 48 amm.
K 100 mn 0,5 M BogHoro pactBopa caxapo3sbl (C12H22011) fo6asneno 300 M Bogpsl. UeMy paBHO
OCMOTHUECKOe JaBjieHue IT0JIy4YeHHOro pactsopa npu 25°C?
Omeem:309,5 kIla uau 3,05 amm.
ITpu 25°C ocMoTHUeCcKoe aBjieHue pacTBopa , cogepsartero 2,8 r Bewecrsa Ha 200 my1 pacTBopa,
pasHO 0,7 kIla. YeMy paBHa MoJjieKy/IIpHas Macca paCTBOPeHHOI'0 BeljecTsa?
Omeem:50 000.

ITpu kakoii Temneparype O6yzeT kureTb 50% pacTBOp caxapo3bI?



Omeem: 101,5°C

10.TIpu pacteopennu 3,24 r cepsl B 40 T 6eH30/1a TeMriepaTypa KureHHs GeH3o1a oBbicuiack Ha 0,81°.
W3 CKOJIbKMX aTOMOB COCTOUT MOJIEKYJIa Cepbl B paCTBOpe, eC/Ti SMOYIMOCKOITYecKast TOCTOSTHHAs
oensosna K,=2,57?
Omeem: 8 amomos

11. BeluMCIUTD TeIIOBOW 3¢ ¢eKT peakLjuM MpU CTaHAapTHBIX YC/IOBUSIX. Peakiiys rpoTeKkaeT B 3aKphbl-
TOU cucteme. OnpesieIMTh BO3MOKHOCTD ee MPOTeKaHHsI MPU CTaHJapTHBIX YC/IOBHUSIX U TIPU TeMIlepa-
Type 1000 K: Fe304(T) + H2(r) < 3FeO(T) + H20(1)

12. TlocTpoiiTe AuarpaMmy IUIABKOCTH CUCTeMbl MeTusicteapar (T.mwi 45°C) — mapaduu (T.mi. 34°C).
Temmneparypa I/1aBJeHus 3BTeKTUYeCKoil cmecH (60% mapaguHa — 40% metuscreapata) 26°C. Yka-
JKUTE BO3MOJKHBIE COCTaBbI CYIIO3UTOpHeB. CBeUM 0/DKHBI TIaBUThCS 1pu 35-36°C U He pa3msr-
yaThCs npu Temneparype Hike 32°C (JIMHUM TUKBULYCA U300pa3UTe MPSMBIMU).

13. Briuncmmre gapiaedue napa 20%-Horo pactsopa rimoko3sl CeHi206 npu 25°C. [laBieHuve mapa BOfbl
TpH JIaHHO# Temrepartype 3167,73 H/m?.

14. )KvgKoe opraHryeckoe BeleCTBO, ITPAKTUYECKH HEpacTBOPHMMOE B BOJle, TIEPErOHs/IOCh C BOASHBIM
1apoM 10/, HOpMa/IbHEIM aTMocdepHeiM AasieHueM rpu 98,4°C. CojeprkaHue OpraHiuecko XKUIKo-
CTU B KOHZeHcaTe 23,1 Bec. %. OrnpezennTe MOJISIPHYIO MacCy BellleCTBa U JjaBJeHHe ero rnapos Npy
yKa3aHHOM TeMIiepaType, eC/iM JaBjieHHe HAaChILLeHHOro Tapa BOJbI B 3THUX yCJOBUSIX paBHO 958,65
H/™m?,

15. YgenpHas s1eKTpruueckas rnpoBoaumoctb 10%-unoro pactsopa CaCly npu 18°C pasna 41,4 cmxml.
[TnotHocte pactBopa 1080 Krxwm3. IToABMXKHOCTL MOHOB: A 12ca’"=50,4x10* u A =66,3x10*
M x M2 X MOJTb™. BBIUMC/IHTE KaXKYIIyIOCs CTerneHb auccormanuu Cacly B pacTsope.

16. Bplukc/IuTe MOTEHIMAA MeAHOI0O 3/IeKTpoJa B pacTsope, cogepxamieM 1,6 r CuSO4 B 200 cm® pac-
tBopa npu 25°C. Kaxy1rjascs crerneHsb JUCCOLMALMY B pacTBOpe paBHa 40%.

Hanummre gopmymny Ko/ougHOM MULIe/UIbI TUAPO30/1s TUAPOKCH/IA aTlFOMUHUS, TI0JyYeHHOTO TH/IPOJIU-
30M Ccy/bdaTa aJFOMUHUSL.

17. Ons 3amwumtsl 10 Mu1 30711 CEPHUCTOU CYpbMBI OT Koary/isiLyu nog, fericteueM 1 M1 10%-Horo pacTBo-
pa xjiopujia HaTpusi otpeboBasock 106aBuTh K 30/1t0 0,4 M 0,5%-HOro pactBopa kesiaTuHa (y/emb-
HBIW Bec >KeslaTMHA puMmuTe Ha 1). Onpefenure, yeMy paBHO CEPHUCTOCYPbMSIHUCTOE UM C/I0?

18. Onpegpenute cpeguuii pasmep uactui] 0,01% ruzgpo3oss 30/10Ta, ecid 06beM pacTBopa, B KOTOPOM
TIPOM3BOUTCS TOZICUET YacThl], cocTasnseT 4x1071° cm3. B 3TOM 00beMe, B cpefiHeM, HaXOAUTCA 4
yacTupl. [I10THOCTL MeTanIMyeckoro 3os0ta 19,5 r/cm3,

19. BerunciuTe TernioBor 3¢ @(eKkT peaklyy NpU CTaHAAPTHBIX yCI0BUAX. Peakiys rporekaeT B 3aKpbl-
ToM cructeMe. OnpeJeIMTh BO3MOKHOCTE ee TPOTeKaHUs MPY CTaHJapPTHBIX YC/IOBUSAX U MPU TeMIlepa-
Typbl 1000K.

C(1) + H2O(r) < CO(r) + Ho(r)

20. Onpefie/TUTh YKCIIO CTereHel CBOOOAbI /IS C/IeyOIUX PABHOBECHBIX CUCTEM:

a) 2Ag)0 < 4Ag+ O

6) CaCO3 < CaO + CO>

21. a) Ompezenmre ocMoTHueckoe sasieHue 10%-Horo pacrsopa riwiepuda npu 15°C. TInoTHOCTB
pactBopa pasHa 1,023 r/cm>,

6) Cmech Kam(Opbl U BO/IbI KUITUT TIPH HOpMabHOM atMocheproMm gasienun nipu 99°C. Onpegesnvite
MIPOLIEHTHOE Co/lep>KaHre KaM(opbl U Bobl B fuctuisTe. Kamdopa, mossipHas Macca 152,2, mpakTu-
UecKd HepacTBopuma B Bojie. [laBsienre rapos Bopl ipu 99°C pasHo 97740,9 H/m?.

22. Cynbdat 6apusi B BUjle CyCIIeH3UM B BOJIe MCIT0JTb3yeTCsl KaK KOHTPaCTHOe BellleCTBO /IJIsi PeHTI eéHO-
CKOITMHU. Y/ie/ibHast 5/IeKTPOIPOBOAUMOCTL pacTBopa Cy/bdara Gapusi mpu 18°C paena 2,623x 10
CMmxwml. YaenbHast 3/1eKTPONIPOBOUMOCTD BO/IbI, OTpeie/ieHHast B TeX ke yciaoBusx 4,0x 104 Cmx m
1. Belunc/mTe pacTBOpMOCTh BaSO4 (KOHLIEHTPAL[MIO B HACBIILEHHOM PacTBOpe).

23. Berurcimrte npu 298K 3/]C KOHLIEHTPALMOHHOTO 3/IEMeHTa:

Pt | Fe3', Fe?" || Fe?*, Fe3" | Pt
C (Fe*") = 0,1 momb x gm2 C (Fe*) = 0,4 monb x gm3



C (Fe*") = 0,5 mojb x oM C (Fe?*) = 0,04 Mo x ;M

24. 3omb cynbhaTa MBIIIbsAKA TIOyUeH MPU B3aUMOZEHCTBUM M30bITKAa CepoBOJOPOAA C XJIOPUOM MbI-
mbsika (IIT). Hanuiite dopmyny Ko/iTouAHONM MULIE b

25. V3BecTHBI MOPOTU KOATY/SILIUU JJis CeyIOIIUX 371eKTPoauToB (MMosnb/n). KNOsz — 50, MgCly —
0,717, NazPO4 — 43, NaSO4 — 49, MgS04 — 0,81, AlICl3 — 0,099. KakoB 3apsiji yacTHL] 3071517

26. W3oanekTpuueckasi Touka anbOymuHa Habmogaercs ipu pH = 4,8. Benok nomettieH B 6ydepHyto
CMeCh C KOHIL[eHTpaleil BomopoaHbIx HOHOB 107>82 r-won/n. Onpezenure Harpap/ieHHe [BKEHUS
yacTtul] 6esika rpu ss1eKTpodopese.

27. 3071b 30710Ta MOJIyYeH MpU B3aUMO/eNCTBUM aypaTa Kaaus ¢ Gpopmanbierngom. Hanuivre hopmyny
KOJIJIOU/IHOM MULIe/ITBI.

28. Urobbl BbI3BaTh Koaryasiuio 10 M THAPO30/s CEPHUCTOrO MBILIbsKA TTOTPeO0BaoCch B KaXKA0OM
oTjenbHOM ciydae ripuwinth: 0,25 mi 2 H pactBopa NaCl, 13 mn 0,01 M pacteopa CaCly u 2,73 mn
0,001 M pactBopa AlCls. Kakoii 3apsi uMerOT 4acTuLibl 3071517 YeMy paBeH MOPOT KOaryJsiLyuy Kaxzao-
ro 371eKTpoiTa?

29. 1 r 6enka pacteoper B 100 My Bogpl ripu 25°C. UemMy paBHO 0CMOTHUYECKOE JIaBJIeHKe pacTBOpa, eCiid
MoJisipHasi Macca benka paBHa 100007

30. TIpu BHCKO3UMeTPUUECKOM OITpe/ie/ieHHd MOJIeKy/IsspHOM Maccbl BMC BpeMmsi McTeueHHs pacTBopa
coctaBnsio 100 cekyHz, 06beM KUAKOCTH, MPOTeKarollel 1Mo Kanmuasapy — 10 cM?, ajvMHa Kanuiisipa
pasHa 0,2 M. JKugkocts ¢ BaskocTbio 103 Hxc/M? mporekaeT Ioj, AeicTBMeM COOCTBEHHOIO Beca,
npyueM BbICOTa CToj16a XugkocTy pasHa 0,27 M, a IIOTHOCTL ee — 103 kr/cm® Kakoii paguyc umeer
Karuuisip?

TecToBbIe 3alaHNs /I/IA TEKYIEro KOHTPOJIsI 3HAHUM 10 Moy 110 3: «OCHOBBI (PU3UUECKON U
KOJ/IJIOMTHOM XHMHH»

Kak B/MsieT Ha cTeneHb AMCCOLHALIMH pa3daBieHue?
+yBe/IMY1BaeTCs,
YMEHBIIAeTCS;
YBE/INUNBAETCA ¥ YMEHBIIIAeTCs OJHOBPEMEHHO
He B/IUSET.

KoH1jeHTpanus HOHOB BOJ0PO/ia B 1LIe/IOUHOH Ccpejie:
[H*]>107;

[H]>10"'%

+[H*]<107;

[H*]=107.

UTo 3Ha4YUT pPacTBOP IJIIOKO3bI C MaccoBoM foseu 0,15?
B 100r pactBopa 151 riroko3sl ¥ 100r Boabl;
B 90r pactBopa 15r r/t0K03bI ¥ 90T BOABI;
B 100r pactBop 0,15r riroko3sl ¥ 99,85 Bogpl;
+B 100r pactBopa 85r BoAbI ¥ 15T I/IFOKO3BI.

HMcTuHHBIA PacTBOP OT/IMYAETCA OT KOJIJIOU/JHOTO:
KOHLIeHTpaLyen
TIJIOTHOCTBIO
+pasMepaMy 4aCTHUL] paCTBOPEHHOI'O BelllecTBa
C1oco0OM TIPUTOTOBJIEHUS



OT uero 3aBHCHUT 0CMOTHYECKOE /JaB/ieHHe 0e/IKOBBIX PaCTBOPOB?
OT MOJIEKY/IIPHOM Macchl Oesika
oT 3apsija benka
+0T UKC/Ia PACTBOPEHHBIX MOJIEKYJT
OT Macchl pacTBopa

Kakoii U3 npejcTaB/eHHBIX PacTBOPOB OyAeT 00/1a/jaTh 0y(depHbIMH CBOMCTBAMH:
PacTBOP TJIFOKO3bI
pacTBOP XJIOpH/ia HATPUS
+ pacTBOp YKCYCHOM KHUC/IOTHI + arjeraTa HaTpust
pacTBOp (pocopHOI KUCIOThI

Yemy pasen pH 0,001 M pacrBopa HCI:
1
+3
4
6

Kak 3apsikeHa KO/UIOMAHAA YyacTHLiA — MULe//1a?
TOJIO)KUTETEHO
OTpULaTe/TbHO
+3/IeKTPOHEUTPAIbHO
He UMeeT 3apsiza

Jlns 307151 HoAHM/A cepedpa Mo/TyueHHOr0 B3aMMO/IeHCTBHEM U30bITKAa HUTPaTa cepedpa U HOAH/A
KaJTusl, KOary/isil{ii0 MOT'YyT BbI3BaTh:
+aHUOHBI 3/IEKTPOJINTA
KaTHOHBI 37IEKTPOJIUTA
HeUTpasibHbIe MOJIEKY/TbI
CMeCh KaTUOHOB U aHOHOB

PacTBopuMocThI0 BelljecTBa Ha3bIBaeTCH. ..
aKTHMBHOCTh pacTBOpa
+Tpezie/ibHast KOHIIEHTPAL[Us BEIeCTBa, CIIOCOOHAast paCTBOPSAThLCS
nmrobast KOHLIEHTPAL[Us Bell[eCTBa
oOBemMHasi KOHIIeHTpaIUs BelljeCcTBa

O“peﬂe.ﬂﬂTe, B KaKoH P€aKIM1 SHTPOIIUA YBEC/IHUHUBAECTCHA:
+CO2 x) CO2 (r);
2NO @) + 02 (1 = 2 NO2 m;
2HS 1 + 3020 =2 S0z () + 2 H2Ory;
2Ho )+ 02 =2 H2O ().

M30TOHNUYECKHE PAaCTBOPHI — 3TO PACTBOPHI ...
+y KOTOPBIX O/JMHAKOBOE OCMOTHUECKOe /laB/IeHhe CO CTaHjapTOM.
y KOTOPBIX pa3Hasi KOHLIeHTPaLYsl CO CTaHJapTOM.
y KOTOPBIX O/IMHAKOBasi KOHL|EHTPALMsl CO CTaHZApTOM.
y KOTOPBIX OCMOTHYeCKOe JlaB/ieHue CTaHzapTa 00Jibllie HCKOMOTo

OCHOBHBIM KaueCTBeHHbIM MPHU3HAKOM KOJIJIOW/JHO-JUCIIEPCHBIX CUCTEM fBJ/ISAeTCA. ..
+TeTeporeHHOCTb
JUCTIePCHOCTh



maddysus
CBETOIPOITyCKaHue

B ueM npuuKHHa OPOYHOBCKOIO /JB)KEHHUA YaCTHUI] JUCTIEPCHON (ha3bl
coyJapeHue YacTUL] JUCIIepCHOM ¢a3bl
celMMeHTal[1sI
KOaryJisiLiyisi YaCTHUL] JUCIIepCHOM ¢a3bl
+ KMHeTHUYecKoe ZielCTBUe MOJIeKY/ JUCTIePCHOHHOM Cpe/ibl Ha YaCTHUL[bl JUCTIEPCHOM (a3bl

K KakomMy THIy AMCIIEPCHBIX CUCTEM O0THOCATCA 3MYJ/IbCUM
+ XK/K
T/K
X/T
I'/T

ITouemy 0e/IKH OTHOCATCA K MO/IH3JIEKTPOIATAM
rupodoOHOCTE MAaKPOMOJIEKYIT
+ Ha/jMyMe TPYII, CIOCOOHBIX K MOHU3AL[UH
CrocoOHOCTH K HabyXaHHIO
B CBSI3M C JleHaTypaLyei

B ocHOBe MoTeHIIMOMETPUYECKOr0 MeTO0/la aHA/IU3a JIeKUT YyPaBHEHHe. ..
®dapages
I'n66ca
+Hepcra
JlambepTta-Byrepa-bepa

B Bo/jHOM pacTBOpeE BeleCTBO, MOBEPXHOCTHOE HATSHKEHHE KOTOPOr0 MEHbIIIe, YeM y BO/bI,
NMpPeuMyIIeCTBeHHO HaX0AUTCA ...

y CTEHOK cocy/ia

Ha JIHe cocyza

+ B MIOBEPXHOCTHOM CJI0€

BO BCceM 00beMe pacTBopa

Kakoe 13 npuBe/JeHHbIX BeIeCTB SIB/IAETCS JUCIEPCHOM CHCTEMOM. ..
pacTBop caxapa
+ MOJIOKO
BOZIa
pacTBOp CIMpTa

KostouHas yactuina (rpanysia), 00pa3yomascs CorJiaCHO ypPaBHEHHIO PeaKI[UH
K2Si03 + HoSO4 (136) = H2Si03 + K2SO4, umeer ___ 3apsj;:

HYJIEBOU

BBICOKHI OTpULIaTe/IbHbIN

+ T10JI0KUTEe/TbHBIN

YaCTUYHO OTpULIaTe/IbHbIN

Kakoii 3apsig uMeeT 0e/10K B H303/IEKTPUUECKOI TOUKe?
TMOJI0)KUTEeTbHBIN
OTpULIATE/IbHBIN
+ 3JIeKTPUYECKU HeUTpasleH
obpa3syeTt OUMOJISIPHBIN HOH



ITepemenieHue ANCIIEPCHOHHOMN CPebl OTHOCUTE/THHO HEMOABIKHOM ANCIIepCHOM ()a3bl K 3/1eKTPOAY,
MO/ /e CTBHEM BHeIlHeH PAa3HOCTH MOTEHIMA/I0B Ha3bIBAeTCH. ..
+3/1eKTPOOCMOCOM;
3/IEKTPOJIM3UCOM,;
mddy3uei;
3/1eKTPO/MCCoLralrel.

I'ereporenHas cucrema, B KOTOPOH AMCIIEPCHOHHAA CpPeja M fucnepcHas ¢a3a AB/IAITCA KUAKOCThIO,
Ha3bIBaeTcH ...
asp030Jib;
CYCITeH3HsI,
THUJIp030/Ib;
+3MYy/IbCHUS.

B ocHoBe MeTo/a Hede/IOMETPUM JI€XKAT ... CBOHCTBA.
3JIEKTPOKUHETUUeCKHe,;
MOJIeKYJ/IIPHO-KUHeTHUUeCKue,;
+OoIrnTUu4YeckKue;
XUMUUYeCKHue.

INepBUYHYI0 CTPYKTYpY 0e/1ka (POpMHUPYIOT ...
+IenTUAHbIe CBA3U,
BOJOpPO/iHEBIE CBS3Y,
IucynbhuHbIe CBS3U,
CJI0)KHO3(VPHbIE CBSI3U.



Tabmuna 5 — Kpurepuu onieHKH chOpMHUPOBAHHOCTH KOMITETEHLIUN

Koa u HaMmeHOBaHMe
WHJUKAaTOpa JAOCTH>KEeHUs
KOMIIeTeHI UM (YacTu
KOMIIETEeHL1N)

Kputepuu olieHMBaHus1 COOPMUPOBAHHOCTYU KOMIIETEHIMM (UaCTH KOMITeTEHLIUN)

Ha 0a30BOM ypOBHe

Ha TTOBBIINIEHHOM YDOBHE

COOTBETCTBYET OLIEHKE «y/I0OBJIETBOPUTE/ILHO»
50-64% oT MakCUMaJILHOTO basia

COOTBETCTBYET OLIeHKEe «XOPOLLO»
65-85% 0T MakKCUMAaJILHOI'O Dasuia

COOTBETCTBYET OL|€HKE «OT/IHU-
HO»

86-100% oT MakKCUMAa/JILHOTO Oasi-
ya

3HaTh:

HN/I-1 3HaeT OCHOBHEBIE
eCTeCcTBeHHbIe, OM0/IorH-
yecKue U rpodeccro-
HaJIbHbIE TIOHATHUS U Me-
TO/IbI TP PeIlieHrH 00-
iernpodeccuoHanbHbIX
3aJjau, COBpeMeHHbIe
TEXHOJIOTHH C WCITO/Ib30-
BaHWeM NMPUOOPHO-
WHCTpYMeHTabHOU 6a3bl

CTyZieHT yCBOW/I OCHOBHOE CO/iepyKaHhe MOJYJIs
HEOpraHU4ecKoW XUMHHU, HO UMeeT MPo0eJbl B
YCBOEHWU MaTepHaJia, He TIPeNsITCTBYOIIe
nanbHerIemMy o0yueHHo:

-B JIOTUUYECKOM PAaCCY>KJIeHUU HeT CYI|eCTBeHHBIX|
oIMOOK, HO JIOMyIIeHa CyIieCTBeHHas OIrOKa B
MaTeMaTHUeCKUX pacueTax Ipy pelleHnu

3amay;

-nabopaTopHasi paboTa BBIMOTHEHA MTPaBU/ILHO He
MeHee YeM HarloJI0BUHY WX AOMyIleHa
CylecTBeHHast OlIMOKa B X0/ie IKCIIePUMEHTa, B
00bsicHeHUH, B 0(hOpM/IeHHH pabOoThbI, B
CO0JTFOIeHUH TIPAaBUJ1 TEXHUKH 0€301acHOCTH TpH
pabore c BelrlecTBaMu 1 0060py/[0BaHKEM,
KOTOpasi UCTIPaBJISIeTCsI TI0 TPeOOBaHUIO YUUTEIS;
- MaTepuas u3jaraeT HeCUCTeMaTU3UPOBAHHO,
(parmMeHTapHO, He BCer/a MOoC/Ie0BaTeIbHO;
-TI0Ka3biBaeT HeJO0CTaTOYHYI COpMUPOBaHH
OTZeNIbHBIX 3HAHUW U YMEHUI; BLIBOZABI U 000011y
apryMmeHTHUpYeT c1abo, J0MyCcKaeT B HUX OIIMOKH
- ZIOMYCTU/T OLIMOKK U HETOYHOCTH B HCIIOJIb30B
Hay4YHOW TePMHHOJIOTUH, OMpejie/ieHusl TTOHSATHUM
HeJJOCTaTOYHO UETKHUE;

- He UCIT0JIb30BaJ B KaUeCTBe /[0Ka3aTe/bCTBa

BBIBO/IbI U 0060011]eHUs1 U3 Hab/roleHuH, aKkToB,

CTyaeHT TiOKa3bIBaeT 3HaHUSI BCEro
M3Y4eHHOT0 MPOrpaMMHOIO MaTepu-
ana. [1aéT MOJIHBIA W TMpaBWIbHbBIN
OTBeT Ha OCHOBe M3yUeHHbIX TeOopui;
He3HauWTe/IbHbIe OIIMOKK U HeJoué-
Thl TIPU BOCIIPOU3BEJEHUM H3yUeH-
HOrO Marepuana, Orpejie/ieHUsl TI0-
HSATUM [lan HeroJiHble, HebOJIbIIMe
HETOYHOCTA TPU  HCII0/Ib30BaHUHU
HayYHbIX TEDMHHOB WU B BBbIBOJAX
1 00001eHUsX U3 HaOMoJeHuH U
OTIBITOB; MaTepua U3jaraeT B Orpe-
JleIleHHOW JIOTUYeCcKOW TMoc/e/ioBa-
TeIbHOCTH, TIPU 3TOM JIOTyCKAeT Ofi-
HY HerpyOyto ommbKy numu He bosee
JIBYX HEZOUEeTOB U MOXKET MUX HCIpa-
BUTb CAMOCTOSITeJTLHO TIpU TpeboBa-
HUM WA TIpU HeOOJIBIION TMOMOIIN
TiperiofiapaTe/is; B OCHOBHOM YCBOWJI
yueOHbIM MaTepuasl; TIOATBEPXKJaeT
OTBET KOHKDETHBIMHM ITIpUMEpaMH;
TIPaBU/IbHO OTBEYAeT Ha JIOTIOTHU-
Te/TbHBIE BOTIPOCHI TIPeTio/iaBaTe/is.

B sioruueckom paccyxzaeHuu U pe-

IeHHWK HeT CYLIeCTBEHHBIX OI_LII/I6OK,

CrygeHT 1oKa3biBaeT riybokoe u
MoJIHOe 3HaHWe U TIOHUMaHUe
BCero o0bEMa IpOrpaMMHOr0O Ma-
Tepuasa;, T[O/HOe T[IOHUMaHUe
CYIIIHOCTH paccMaTpHUBaeMbIX
TOHSTHM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopul, B3aMMOCBSI3el;
nabopatopHasi paboTa BBITIOIHE-
Ha TIO/THOCTBIO W TIPaBWIBHO,
C/leflaHbl TIpaBWIbHBIE HaOmMIOze-
HUS ¥ BBIBO/IBI;

9KCTIEDUMEHT  OCYIIIeCTBIeH TI0
MaHy C YyYeTOM TeXHWKU 6e3-
OMACHOCTH W TIpaBW/I PabOThI C
BellleCTBaMH U 000py/J0BaHUEM;




OIIBITOB W/IK AOITyCTH/T OLIKMOKHU ITPpU UX M3JI0’KEHK

HO 3a/laya pellieHa HeparjvOHabHBIM
criocoboM WM IOMyIieHo He 0OoJiee)
JIBYX HECYII[eCTBEHHBIX OIIMOOK.

Ymern:

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

OTBeuaeT HEMOJTHO Ha BOIMPOCHI MperoiaBarersi
(ynmyckast ¥ OCHOBHOE), U/I1 BOCIIPOU3BOJUT
coJiep>kaHre TeKcTa yueOHUKA, HO HeZIOCTaTOUHO
TIOHUMaeT OT/ie/IbHble TI0/I0JKEeHUS], UMelolLre
Ba)KHOe 3HaueHue B 3TOM TeKCTe.

OO6Hapy>X1BaeT He[0CTaTOUHOE IOHUMaHKe
OT/lefIbHbIX M0I0XKeHU TTPU BOCIIPOM3BeleHUN
TeKCTa yueOHUKa (3amucei, MepBOMCTOYHUKOB) W]
OTBeuaeT HErOJHO Ha BOIPOCHI Iperno/aBaTesis
MycKast OZIHY-/IBe IrpyOble OIMOKH BbICTAB/ISIETCS
JIeHTY, KOTOPBI He COBCEM TBEp/O BiaZieeT MaTe
JIOM, TIpY OTBeTax JOIyCKaeT MajOCYyIleCTBe}
TOTPEIIHOCTH, UCKa)KeHUsl JIOTUUeCKOW Moc/e]
TeJIbHOCTH,

HETOUHYI0 apr'yMeHTal[|I0 TeOpeTUUeCKUX
TI0JI0)KEHWH, UCTTBIThIBAET 3aTPYAHEHUs TIpU
peLleHUH J0CTaTOUYHO CI0XKHBIX 3a/au.
WcnbiThiBaeT 3aTpyJHeHUs B MPUMEHEHWM 3HA
HeoOXOAMMBIX /IJIs1 PeIIeHUs 3a/lay pa3/IMuHbIX TH
1py OOBSICHEHUM KOHKPETHBIX SIBJIEHMM Ha OC
TeOpUuu U

3aKOHOB, WJ/IM B MOJTBEPXXJAEeHUU KOHKPETHBIX 1P|
poB

NpaKTUUeCKOro NMpUMeHeHHUsI TeOpUit

CTysileHT yMeeT CaMOCTOSITE/TbHO
BBIJIE/ISITH  TJIaBHbIE TIOJIOXKEHUS] B
W3y4yeHHOM MaTepuajie; Ha OCHOBa-
HUM (HaKTOB U NpuMepoB 000011aTh,
JieflaTb  BbIBOJbI,  YCTAHAB/IMBATb
BHYTpUIIpe/IMETHbIe CBsi3U. I[lpume-
HATb TOJIyUYeHHbIE 3HAHWS Ha Tpak-
THKEe B BUJOWU3MEHEHHOW CUTYaL[UH,
co0/f0lIaTh ~ OCHOBHBIE  TIpaBUJIA
KyJbTYPbl YCTHOW peud U COIMpO-
BOXKZAIOIIeN TTMChbMEHHOM, HCIOJIb-
30BaTh Hay4Hble TEPMHHBI; jlabopa-
TopHass paboTa BBINOJHEHa TIpa-
BWIBHO,  C/leJlaHbl  TIPaBUJIbHbIE
HaO/MIOJIeHNsT W BBIBOZBI, HO TIpU
3TOM JKCIIEPUMEHT TIPOBeZieH He
TIO/THOCTBIO WK JIOMYILEHbI Hecylre-
CTBeHHbIe OIMOKK B paboTe C Bellle-
CTBaMH ¥ 000pPYy/IOBaHUEM.

CTyzeHT ymeeT COCTaBUThb IOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe W3y4YeHHOrO0 Marepuana;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITE/IbHO ~ TOATBepPKAaTh
OTBeT KOHKPETHLIMU MpUMepaMH,
(hakTamMH; CaMOCTOSITe/TbHO U ap-
T'YMEHTHPOBAHO Je/aTh aHasus,
000011[eHusI, BBIBOJBLI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TMPUOOpeTeHHbIX 3Ha-
HUM) U BHYTpPUIIDEJIMETHbIE CBfI-
34, TBOPYECKU MPUMEHAThb I0J1y-
YyeHHble 3HaHUs B HE3HAKOMOMU
CUTYaLUH. ITocnenoBarensHoO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/1arath y4eOHbIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/IeloBaTebHOCTA C
WCTO/b30BaHKEeM TIPUHSATOU Tep-
MHHOJIOTHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/TUPOBaTh TOUHOE
orpejie/ieHMe W UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOPUIi; TIPU OTBeTe He MOBTOPSTh
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb Marepuan JIMTepaTypHbIM
sI3bIKOM; TIPaBUJIBHO M 00CTOSI-




TeJbHO OTBeuaTh Ha [IOTIOJHU-
TeJIbHble BOMpOChl yuutess. Ca-
MOCTOSITe/IbHO U paljMOHa/IbHO
WCTOb30BaTh HarJsigHble T0COo-
Ousi, CrIpaBOUYHBIE MaTepHaJIbl,
yueOHUK, [IOTIOJIHUTE/NBHYIO JIU-
Teparypy, MepPBOUCTOUHUKY;
MIPUMEHSITh  CHUCTEMY YCJIOBHBIX
0003HauUeHHH TIPU BEIEHUM 3allui-
cell, COMPOBOXKAIOIIUX OTBET;
WCMOb30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 Hab/rofieHUN U
OTIBITOB;

Baaaern:

HJ/1-3 BnageeT HaBbIKaMU
000CHOBaHUS U peajir3a-
LMY B podecCcroHab-
HOU [J1eATeIbHOCTH CO-
BpeMeHHbIX TeXHOJIOTHI
C UCTI0/Ib30BaHUEM TIpU-
6opHO-
WHCTPYMeHTaIbHOU 6a3bl

CTyneHT BiazieeT HeOOXOAMMBIMU HaBBIKAMHU
paboTel ¢ TIpubOpaMHU, YepTe)KaMH, CXeMaMH U
rpaduKamMH, COIyTCTBYIOIUMU OTBETY; 3allMCH,
COTIPOBOXK/IAOII[E OTBET, COOTBETCTBYIOT Tpe-
OOBaHMSIM.

CryzneHT He 00/aJjaeT [OCTaTOUHBIM|
HaBBIKOM pabOThI CO CTIPAaBOYHOM JTH-
TepaTypol, yueOHUKOM, MepBOMCTOYA
HUKaMU (TIpaBUIBHO OpPUEHTUPYeTCs,
HO paboTaeT Me//IeHHO).

Bnageer HaBbIKaMuy pellieHUSI XUMU-
YeCKUX 3aZlauy MO 3aJaHHOMY aJiro-
pUTMY

CTyzeHT BiafieeT  KyJIbTypou
MBIIJIEHNs];  CITOCOOHOCTBIO K
0000111eHNI0, aHaMM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)XKEHUs, B
JIOTUUECKOM PpacCyX/IeHuu U pe-
IIIeHWH HeT OIMMOOK, 3ajaua pe-
IIIeHa palMOHa/BHBIM CIOCOO0M;
TpOsIB/IEHbl HAaBbIKM OpraHM3aliu-
OHHO-TPY/JIOBbIX yMeHUM (Tmof-
JIeP)KUBAIOTCS YMCTOTAa pabouero
MecTa U TOpSIJ0OK Ha CToJie, KO-
HOMHO UCIT0/Ib3YIOTCSI PeaKTHBBI).




3 OMNPEJEJ/JIEHUE PE3YJ/IbTATA ITIPOMEXXYTOUYHOM ATTECTAIIUA
dopma MpoMeKyTOYHOM aTTecTal[uy Mo AUCLIUILIMHE: 3aueT/3K3aMeH

OIIEHOYHBbIE MATEPUAJIBI 1 CPEJCTBA /IS IIPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHIIUM

KO}I U HAUMEHOBaAHHEe KOMIIeTeHIIUN

OIIK -4 — Cnioco6eH 060CHOBaTh U peanu30BaTh B MPoheCcCHOHa/TLHOU AeATeTbHOCTH COBpe-
MeHHbIe TeXHOJIOTHH C UCTI0/Ib30BaHHeM MPUOOPHO-UHCTPYMEHTaIbHOM 0a3bl ¥ UCIT0/Ib30BaTh
OCHOBHBIE €CTeCTBEHHbIE, OH0/IOTHYeCKre U TTPoheCcCUOHATbHBIE TTOHATHUS U METO/IbI TIPU pellie-
HUM 0011iernpodeccoHaNbHBIX 3a/1ay.

3aaHus 3aKpbITOr0 THIA:
YcraHoBUTe COOTBETCTBHE MeX/y XUMUYECKHUM 3/IeMEeHTOM U KO/IMUeCTBOM MPOTOHOB B

siipe aToMa.

5. xJop 1.8
6. yrziepof 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 (hopMYyJIOH yI/IeBo/0pPO/Aa U ero Ha3BaHHeM.

1. C2Hy 1. anetunen

2. C3Hg 2. IpOrieH

3. C3Hs 3. oaTUIeH

4. CoHo 4. nponaH
5. bytaH

IIpaBuibHBIN oTBeT: 1-3, 2-4, 3-2, 4-1
3ajjaHusl OTKPBITOTO THIIA:

Bbi0epuTe oAMH BapHaHT NPaBH/ILHOIO OTBETA:
Y 371eMeHTOB O/[HOM TIOATPYTITIbL:

1. ojMHaKOBOE UMCJIO 3/IEKTPOHHBIX CJIOEB

2. 0/IMHAKOBOE YKCJIO 3/IEKTPOHOB BO BHEILIHEM CJI0€e
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. MeTaJl/Ibl UMEIOT HU3KHe 3HaueHUsl 3/IeKTPOOTPULIaTe/IbHOCTH

3. MeTaJuIbl B CBOOO/IHOM COCTOSIHUY MOTYT SIBJISIThCSI OKUC/TATE/ISIMU

4. aTOMBI MeTa/l/IOB B COeJUHEHUSIX MPOSBIISAIOT TOJILKO IT0JIOKUTE/IbHbIE CTelIeHU OKUC/IeHUS
IlpaBu/IbHBIN OTBeT: 3




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

2. 6pOM — yTJIepo/] — MBIIIBSIK

3. KHUCJIOPOJ, — a30T — yI/1epoJ,

4. KkpeMHUI — x110p — pochop

IIpaBUWIbHBINA O0TBeET: 4

Bbi0epuTe ouH npaBWIbHbIN oTBeT. CoefuHeHUsi OyTaHo/I-1 M 2-MeTHW/INPONAaHOJ-2 SIB-
JISTFOTCAL:

1.romosioramMmu

2.CTPYKTYPHBIMU U30MepaMu

3.reoMeTpUUeCKUMHU U30MepaMu

4.0IHUM U TeM >Ke BellleCTBOM

IIpaBWIBbHBIA OTBET: 2

Bobi0epuTe oUH NMPaBWIbHBIN OTBeT. Peakiusi «cepeOpPsHOro 3epkajia» XapakTepHa /A
O00HapY)KeHHUsI:

1.mMasbTO3B1

2.a/IbJIeTU/I0B

3.rUAPOKCUIAa HAaTPUS

4.dpeHona

IIpaBU/IBHBIN OTBET: 2

OxkoHuaTe/IbHbBIE pe3y/bTaThl 00yueHus ((HhOpMUPOBaHUS KOMIIETEHI[HI) OTPeesistoTCS
rocpeZiCTBOM TiepeBo/ia 6anioB, HAOpaHHBIX CTY/IEHTOM B MPOLIeCCe OCBOEHHs AUCIUIIMHEI, B
OLIeHKMU:

— 6a30BBIl ypOBeHb CHOPMHUPOBAHHOCTH KOMITETEHI[UM CUMTAETCS JJOCTUTHYTBHIM, €C/TH

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

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

4 TIOPSI/IOK ITPOBEJEHUA ITPOMEXYTOUYHOM ATTECTAIIUA

dopma NpOMeKyTOYHOM aTTecTalyy 10 JUCLIUIIMHE: 3aUeT/ 3K3aMEH.

@®oH/, OLEHOYHBbIX CPeJCTB i TPOBeZieHHs] TOBTODHOM IIPOMEXYTOUHOW aTTecTaluu
(hopmupyeTcst U3 uncsIa OLIeHOYHbIX CPeZCTB M0 TeMaM, KOTOpble He OCBOEHBI CTYZIeHTOM.

ITpumeuaHue: [lomosHUTeNbHbIE KOHTPOJIbHbIE MCIBITAHUS TPOBOJASATCS [/l CTY[€HTOB,
HabpaBiux MeHee 50 6a/I0B (B cOOTBeTCTBUU C «[lomo)keHrHeM 0 MOZY/IbHO-PeHTUHIOBOM CH-

cTeme»).



10.

11.

@DoH/ OLIeHOUHBIX CPe/ICTB
AJIsl KOHTPOJIbHBIX UCIIBITAHUM
JJIS CTY/IeHTOB Hamnpas/ieHUus noAroroBku 36.03.02 3oorexuus,
npoduib NoAroToBKM «TexHo/I0rusi MPOU3BO/ICTBA NMPOJAYKTOB >XHBOTHOBO/ICTBA (110 OT-
pac/siM)» 3a04HOi (popMBbI 00yueHHs (3aUeT, 3K3aMeH)

ITo okoHUaHWHM TIepBOI YueOHOM ceccru TpeAyCMOTPEeH 3aueT. 3aueT IMPOBOAUTCS /ISl IPOBEPKU
BBITIO/THEHUS CTYZIEHTOM J1ab0paTOpPHBIX PabOT U yCBOeHUs yueOHOro Marepuasa MpakKTHUYeCKUX U Ce-
MHHAPCKUX 3aHSATHHN C yU4eTOM UTOTOB TeKYIIero TeCTUPOBAHMS 110 TeMaM. 3aueT yCTaHaB/IMBAeTCs 110
repBoii yactu rpeaMmeta «HeopraHudeckasi XUMUsI».

ITpomesKyTOUHBIM KOHTPOJIb TI0 JUCLUIIMHE OCYIIeCTB/sIeTCsl B KOHIle BTOPOM yueOHOMN ceccuu
B BHU/Ie IK3aMeHa 110 BOIIpOCcaM, OXBaThIBAIOII[MM BCe pa3/ie/ibl U3yyaeMol JUCLUIIIMHLI U T103BOJISIHO-
UM OLIeHWTh TeopeTHUeCKHe 3HaHUsS CTYAEHTOB, a TAK)Ke YMeHUsS] MPUMEHSITb UX [Jis PelleHus Xu-
MUYeCKHUX 3ajad.

B 3K3aMeHalOHHBIN OH/IeT BK/IIOUAOTCS [Ba TeOPeTUUeCKHX Borpoca (1- mmo obireit 1 Heopra-
HUYECKOW XUMUH, 2- 110 OPraHuuyecKoil XMMUK) U TUTIOBast 3a/jaya.

IIpumepHBIM NepeyeHb BOMPOCOB K 3a4eTy

MecTo XMMHM B CHCTeMe eCTeCTBEeHHbIX HayK. KpaTKuil HCTOPUUeCKU OuepK pa3BUTHSL XUMUHU.
Marepus u JBrKeHre. XuMudeckasi opMa ABUKeHUs] Matepud. OCHOBHble XUMUUeCKHe TTOHSTUS:
aToOM, MOJIeKyJ/la, XMMHAUEeCKUU 371eMeHT, IIPOCTOe U CJIOKHOE BellleCTBO, CUCTeMa, (pasa.

ATOMBI U MOJIEKY/IbI, UX pa3Mepbl, aOCOMIOTHBIE U OTHOCUTe/IbHbIE MacChl. MoJib — eJUHUIIA
KOJIMUecTBa BeljecTBa. MossipHasi Macca. CBsi3b MEXKy MacCOM, KOJTMYeCTBOM BelllecTBa U 00beMOM.
[MoHsITHe SKBUBAJIEHTA, SKBUBAJIEHTHOW MAaCChl, 5KBUBAJIEHTHOTO 00beMa. 3aKOH SKBUBAJIEHTOB.

OCHOBHBIe TTOJIOKEeHUSI aTOMHO-MOJIEKY/ISIPHOTO Y4YeHHsl. 3aKOH COXPaHeHHUsI MacChbl U SHepPruu.
3aKoH NocTosiHCTBA cocTasa IIpycTa. 3aKoH KpaTHbIX OTHOLIeHUH [lanbToHa.

[a30Bble 3aKOHBL. YpaBHeHHE COCTOSIHUSI HZealbHOro ras3a (ypaBHeHWe MeH/eneeBa-
KnanetipoHa). 3akoH 00beMHBIX OTHOILIEHHH, 3aKOH ABOra/[po. MoJisipHbIi 00beM. OTHOCUTe/TbHAS TIIOT-
HOCTb ra3000pa3HbIX BelllecTB. HopmasbHbIe 1 CTaH/japTHBIE YCIIOBHS.

Howmenknatypuble npaBuna MFIOITAK Ha3BaHus HeopraHnyeckux BellecTB. Kiaccudukarnys
HeOpraHny4ecKux BelecTB. OKCUAbI, TMAPOKCU/BI, KUC/IOTBI, OCHOBaHUS, COMM. BaxxHelnne xuMmuye-
CKHe CBOMCTBA MeTaJl/IoB, HEMeTaslyIOB, OKCU/I0B, OCHOBAHUM, KUCJIOT U aM(DOTePHBIX THAPOKCU/IOB.

Crpoenune aroma. Mopenu CTpoeHHsi atoma, CO3ZlaHHble Ha OCHOBe 3aKOHOB KJ/IaCM4eCKOU
MexaHUKU. Teopus atoMma Bogopoza 1o bopy. KsaHToBo-MexaHuyeckass MOJe/lb CTPOeHUs aToMa.

KBaHTOBbIe uncsia (T71aBHOE, OpOMTa/IbHOE, MarHUTHOE, CITMHOBOE). OCHOBHBIE TIPaBHJ/IA 3arioJHe-
HUSI 37IEKTPOHHBIX 000/I0UeK aTOMOB.

[Teprosyyecknii 3aKOH U NeprojyvecKas CUCTeMa XUMUYeCKUX 3y1eMeHToB [1.V1. MenzeneeBa.
DOopMyIMPOBKY TIEPUOJAUECKOr0 3aKOHa: coBpeMeHHass U .M. MeHgeneeBa. @oOpMbI U CTPYKTypa
MepUOUYEeCKOU CUCTeMbI 37IeMeHTOB. PU3MUYeCKrUi CMBIC/I NTePUOUYEeCKOro 3aKOHa, MOPSLKOBOIO
HOMepa 3JIeMeHTa, HoMepa I1epro/a, HoMepa I'PYIIIIbL.

CBsi3b 3JIEKTPOHHOTO CTPOEHHsI aTOMOB-3/IEMEHTOB C WX CBOWCTBaMH. OCOOEHHOCTH 3/€KTPOH-
HBIX CTPYKTYpP aTOMOB 3/IeMEHTOB TJIaBHbIX W TOOOYHBIX TMOATPYII. JjieMeHTHl s-, p-, d- u f- ce-
MEMCTB, UX MeCTOHaxOKJeHUe B IepuoJUYecKor crucreme. VI3sMeHeHWe BeJIMUUH paZiiyCOB, SHEPruu
VIOHM3aLUM, CPOJICTBA K 3/I€KTPOHY M 371€KTPOOTPULIATENIbHOCTEN 371EMEHTOB C POCTOM 3apsiioB KX
snep.

[TeproMYHOCTL U3MEHEHUs! CBOWCTB 3/1eMEeHTOB KakK IpOsiB/IeHHe ITepUOAUYHOCTH U3MeHeHHs
3/1eKTPOHHBIX KOH(Urypaluii aToMoB. BTopruHasi U BHYTPeHHss1 NepuoJuvHOCTb. JddekTrl d- u f-
oKarys. 3HaueHue Iepuoguueckoro 3aKoOHa B Pa3sBUTUU HayKU.

KoBanentHass cBs3b. OCHOBHBIe XapaKTePUCTUKW KOBAJIEHTHOW CBS3M: [JINHA, SHEprus,
BaJIeHTHBIN yroOJI, MOJISPHOCTb, HallpaBJIeHHOCTb, HAChI[aeMOCTb. D(P(GeKTUBHBIN 3aps/ aroMa B
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MOJIeKYJ/Ie U CTelleHb OKHC/IeHUSI.

KBaHTOBO-MexaHMUecKass MoJie/ib 00pa30BaHUsi KOBaJIeHTHOW CBSI3W Ha TIpUMepe MOJIEKYJIbl
BOZIOPO/ia.

MeTop, BasleHTHBIX cxeM. ['MOpUaM3aysi aTOMHBIX OpOuTasnel, TWUIbl TMOPUAW3alMd U TIPO-
CTpaHCTBeHHasi CTPYKTypa MosieKy/1. MexaHn3Mbl 00pa30BaHus KOBaJIeHTHOU CBSI3U.

Mertop, MonekynsipHeIx opbutanedi (MMO). Metoj, MHeliHONW KOMOWHAI[UM aTOMHBIX OpOWTa-
neit (JIKAO). CesispiBatorye U paspeixistome MO. o- u m- MO. Mexanu3m obpasoBanust MO st
JByxaToMHbIX MosekyJ I u II mepuozoB..

Meton MoneKynsspHbIX opbutaneit (MMO). DHepreTHuecKye AWarpaMMbl U 37€KTPOHHBIE
dhopmysbl Mosiekya. OljeHKa SHepruyd MOJIeKYy/IsIPHOM CTPYKTYpPbI 10 ee HepreTUueckou AuarpaMmme.
[MousiTie TopsiKa (KpaTHOCTH) CBs3U. ['OMosiiepHbIe U TeTeposiZiepHbie MOJIeKY/IsipHbIe CTPYKTYPbI, 00-
pa3oBaHHbIe yyieMeHTamu | u Il neprozos.

VoHHasi cBsI3b: CTeleHb MOHHOCTH, MeXaHW3M 00pa30BaHUs, CBOWCTBA MOHHOUW CBs3U. MoH-
Hble paguychl. [1o/IpU3yeMoCTh U TOSIpU3yIoliasi CoCOOHOCTh MOHOB, WX B/MSHUWE Ha CBOWCTBA
Bell|ecTBa.

Meranueckast CBsisb. MexaHu3M 00pa3oBaHUsl, TOHSATHE «3JIEKTPOHHOTO ra3a». CBOHCTBa
MeTasimMyeckol cBsi3u. CpaBHeHHe KOBaJIeHTHOM, MeTa/l/THueCKOl U MOHHOM CBs3el.

BogopoaHast cBsi3b. MexaHu3Mm o0pa3oBaHusi. Me)KMoJieKy/sipHasi ¥ BHYTPUMOJIEKY/ISIpHAsT
BOZIOpPO/iHas CBsA3b. BiusiHMe BOJOpOAHAas CBsI3W Ha CBOMCTBA BeILeCTB.

HeBaneHTtHble cubl cuervieHus. [loHATHe O BaH-lep-Baa/bCOBBIX CwiaxX. B3auMogeiicTBue
JUTO/b — JAWTIOJb, TUTIONb — WHAYLIMPOBaHHBIN JUII0/Ib, AUCTIEPCUOHHOE B3auMO/leliCTBYUE.

[MonsiTie XUMHUECKOW TepMOAWHAMUKUA. OCHOBHbIE TepMOJUHaMUuUeckre (PYHKLIUK COCTOSTHUS
CHCTeMBI: BHYTPEHHSIS1 SHEePTHsi, SHTa/IbITNs, SHTPOHUS, CBOOO0Hast SHeprusi. TeruioBbie 3 heKThl XUMH-
YeCKuX IporeccoB. [ToHATHe CTaHAAPTHOM SHTAjbIIMK 00pa30BaHMs BellecTB. 3akoH ['ecca u cief-
CTBUSI U3 HETO.

[ToHsiTue craHfapTHOW SHTponNUU. V3MeHeHWe SHTPOINUU CUCTeMbl MpPH (a30BbIX TpeBpa-
LleHUsX. PacueT vM3MeHeHUs] SHTPOMNUM B XOJe XMMHUeCKux TpoieccoB. [ToHATHe cTaH[apTHOM
cB0OO/IHOM 3Hepruu 0Opa3oBaHUs BellecTB. PacueT n3MeHeHHs CBOOOJHOW SHEPTUU U MpefcKa3a-
HUe BO3MO)XHOCTH MPOTEKaHUsI PeakLUU MIPU CTaHZaPTHBIX YCIOBUSIX.

O6paTtvMble ¥ HeoOpaTUMble XMMHUYeCKHe peakliu, XMMUYecKoe paBHOBecue. KuHeTnueckoe
yC/IOBME XMMUUECKOro paBHOBecUsi. KOHCTaHTa XMMHUUeCcKOro paBHOBecHsi. 3aKOH JIeMCTBUSI Mace [ifist
00paTUMBIX XUMHUECKUX peakLuii. CriocoObl cMelleHnst XuMuueckoro paBHoBecust. [Tpunnmn Jle Illa-
TeJbe.

[ToHsiTe XUMHUYECKON KuHeTHKH. CKOpPOCTb TOMOTeHHOW M TeTeporeHHOW XWMUYeCKOou
peakuyu. CKOpPOCTb UCTUHHAs (MTHOBeHHasi) U cpefHsisi. @akTopbl, BAUSIOL[ME HAa CKOPOCTh X UMU-
YecKOM peakLUH.

3aBUCMMOCTb CKOPOCTHM XWMHUYECKOW peakI[Mu OT KOHLIEHTPALMK pearupyroliux BelecTs.
3aKOH JIeliCTBUSI MacC, MaTeMaTHuecKasi 3aruch, OPMYJIUPOBKA, ero pUMeHeHue /st TOMOTeHHOU U
reTeporeHHON CUCTEM.

[ToHsITe KOHCTaHThI CKOPOCTU peakLuu, ee GU3NUECKU CMBIC/I, (DaKTOPHI ee OTpeiesisitoliye.
3aBMCUMOCTb CKOPOCTH XMMHYeCKOW peakljuu oT Temneparypsl. [IpaBuno BanT-I'odda, Temnepatyp-
HbIA KO3(QQULIMEHT peakLvu.

3aBUCHMOCTb CKOPOCTH XMMUYECKOU peakiuu OT MPUPO/bl Pearupyroiiux BelecTB. [ToHsATHE
00 aKTHUBHBIX MoOJIeKy/iaX. DHeprusi akTUBaLMi. JHepreTUUecKye JuarpaMmbl X0/ja peakiivi.

Karanu3. Busibl KaTanim3a: TOMOTeHHbIN, reTeporeHHbI, MUKporeTeporeHHbIil. KataamsaTopsl 1
WMHTUOUTOPBL. MexaHu3M [IefiCTBUsI KaTa/lu3aTopoB. BiisiHWe KaTaiM3aTOPOB Ha BeWUYMHY SHEpruu
aKTHBaL[1U.

Poib SHTPONUIHOTO, SHTANBIUNUHOIO (DAKTOPOB M TeMIlepaTyphbl B OLleHKE BO3MOXXHOCTH U
TMOJTHOTHI MPOTEeKaHWsI XUMHUUeCKHUX TIPOIeccoB. Y paBHeHue ['nb6ca.

KpaTkast xapakTepucTuKa M KiacCU(UKalusl AUCIepcHbIX cucteM. OmpefeneHve W KjacCh-
¢ukarusi pactBopoB. JKujkue pacTBophl. PacTBopeHMe Kak (PM3UKO-XMMUYeCKUH rporiecc. V3MeHeHue
SHTaILIIWK U SHTPOIWU NIPY PACTBOPEHUU BELLIECTB.
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Buzibl pacTBOpOB, CMOCOObI BBIDaXKEHHUS] MX COCTaBa: MaccoBasi M MOJIbHAs [JOJIU, MOJIsIpHas,
MOJISITbHAsE M HOpMaJibHasi KOHIIEHTPAIUs,, TUTP. PaCTBOPUMOCTh BelleCTB (KUKHX, TBEPABIX, ra3000-
pa3Hbix) B Bogie. KoaddurimeHt pactBopumocTy. [ToHATHE HACKILLEHHOTO U TepechIllieHHOr0 PacTBOPOB.
3aBMCMMOCTb PaCTBOPUMOCTH BelLleCTB B BOJe OT TeMIlepaTyphbl, [aB/leHus], IPUPOAbI PaCTBOPSEMOr0
Bell|eCTBa.

OneKTPosTTEL ¥ He3leKTpoyiThl. CHibHbIe W CJ1abble 371eKTPO/TUTHL. Teopust 3/1eKTPouThYe-
ckoil auccouranuu C. AppeHunyca. MexaHu3M [AMCCOLMALIMM BeIeCTB C Pa3HbIM TUIIOM XUMUUYECKOU
cBsi3U. PacTBOpBI 37€KTPOIMTOB, CTeleHb W KOHCTaHTa AWCCOLMALNY, UX CBsI3b. 3aKOH pa3baBiieHust
OctBanbaa.

Huccouuanus Bogpl. KoHcTaHTa guccoupanyy Bogsl. BonopoaHbiv MoKa3aTesib, ero 3HaueHue
Y pacueT [ijisl PACTBOPOB CUJIbHBIX U C/IaObIX KUCIOT U OCHOBaHUIA.

C'uppomm3 coset ¥ CMOCOOBI CMeILleHUs] paBHOBeCHs peakiuii rufposms3a. OOpaTuMbii U
HeoOpaTUMBIH THAPON3.

I'npponus coseit pa3nyHbIX TUIIOB. CTerneHb ¥ KOHCTaHTa MM/IPO/IM3a.

YciioBust 00pa3oBaHUS M pacTBOpeHHsi ocafkoB. IIpon3BezsieHre pacTBOpUMOCTH. HaripaBiieH-
HOCTb OOMEHHBIX PeakIyii B paCTBOPAX JIEKTPOJIUTOB.

OKuCIUTeTbHO-BOCCTAaHOBUTE/IbHBIE peaKL[ii, OCHOBHbIe OKHUC/IUTENU U BOCCTAHOBUTEJIU.
Knaccudukauusi OKMCIUTeTbHO-BOCCTAHOBUTE/IBHBIX PeaKLvi.

ONeKTPO/IM3 pacTBOPOB M PacCIlJIaBOB Cosield. 3aKOHBI 3/1eKTpoJ/in3a. [IpumMeHeHe 3/1eKTpoJiv3a.

["asibBaHWMYECKWI 3/1EMEeHT, TpoLiecchl B HeM. OKUCIUTeTbHO-BOCCTAHOBUTE/IbHBIN TTOTEHLIUA,
3/C u HarpaB/ieHHe TeueHUs] OKHUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklyid. Psj cTaHAApTHBIX 3J1eK-
TPOJHBIX MOTEHLUA/IOB.

Kowmruiekcueie coequnenusi. KoopayvHaupionHasi teopusi A. BepHepa. CTpoeHWe KOMILIEKCHBIX
coefiMHeHW. BHellHsisl 1 BHYTpeHHsis1 cepa KOMIIeKCoB. JIuranabl. HoMeHK/IaTypa KOMITIEKCHBIX CO-
eIMHeHU. 3HaueHre KOMITIEKCHBIX COeIMHEeHUN.

Crioco6bl MoMydyeHHsT KOMIUIEKCHBIX coefiiHeHUH. [ToBe/jleHre KOMIIJIEKCHBIX COeUHEHUMN B
pactBopax. [lepBuuHas U BTopuyHas auccouyanys. KoHcTaHTa HECTOMKOCTH M KOHCTaHTa yCTOMYMBO-
CTH KOMIJIEKCHBIX COe/JMHeHUH.

ITopsajok popMupoBaHuUsI 3a4e€THOI0 OUIeTa
3aueTHbIN OWUJIET BK/IIOYAET /IBa TEOPETUYECKUX BOIIPOCaA.

IIpumep 3aueTHOro 0m/IeTa MO AMCLUILIHHE
1. MecTo X¥MHH B CUCTEME eCTeCTBeHHbIX HayK. KpaTKui MCTOpUUecKrii OuepK pa3sBUTHSI XUMUU.
Marepus u aBrkeHre. XuMudeckasi (popma JBr>keHHs1 Matepyui. OCHOBHble XUMUYECKHe T10-
HAITUS: aTOM, MOJIeKyJsla, XMMUYeCKUI 3/IeMeHT, IIPOCTOe U CI0KHOe BellleCTBO, CUCTeMa, (a-
3a.
2. Mertannmiueckasi cBsi3b. MexaHn3M 00pa30BaHusl, TIOHSITHE «3JIEKTPOHHOTO Ta3a». CBolCTBa
MeTa/l/InyecKou cBsi3u. CpaBHeHVe KOBa/leHTHOM, MeTa/l/INYeCKOW U MIOHHOM CBSI3eH.

IIpumepHbIN NepeyeHb BONPOCOB K 3K3aMeHy

[TpegmeT opraHnruyeckoi XxuMuu. CBsi3b OpPraHMu4eCcKor XUMUHU C APYTUMU HayKaMH.

OcobeHHOCTH COeJMTHEHHI YTJIepo/ia, MX POJib B KMBOU MPUPO/ie U TIPAaKTHKe.

Posb pyccKUX yueHbIX B pa3BUTUM OpPraHUYeCcKON XUMHUH.

Teopus cTpoeHust opraHuyeckux coefrHeHunt A.M. BytyiepoBa u ee 3HaueHue.

M CTOYHMKM OpraHUYeCcKrUx COeZMHeHUM, MeTO/Ibl X TiepepaboTKH.

Hedts. Teopun ee obOpa3oBaHusi, MeTOZABI MepepadOTKM M HCMo/b30BaHMe. KpekwHr — mpotiecc.
[Tuponus. X 3HaueHue.

Knaccudukanus opraHnyeckux coeuHeHui. BaxHelive (yHKLMOHaNbHbIe rpynnbl. Pazaukar.
I"'omosnornueckue psgel. VX 3HaueHue.
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Turbl cBsizeil B opraHu4eckux coefuHeHusx. UHAyKTUBHBIN 3¢ dekT U 3¢ dekT conpspkenusi. [Ipume-
Pbl U3 PA3/IMUHBIX KJIACCOB COeAMHEHU.

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

Buzipl rubpuam3aliiy 3/1eKTPOHHBIX 00/1aKOB (TTPUMEpPBI M3 pa3HbIX K/IaCCOB.).

OOBsicHeHHSI C 37IeKTPOHHOU TOUKH 3DEHUsI.

[TpaBuno MapkoBHUKOBa. IIpaBuno 3atitieBa-BarHepa. CoBpeMeHHOe 00BsSICHEHWE MeXaHHU3MOB 3THX
TIpaBuU/I.

SBnenue v3oMepuy, NpUMephl pas/MUHBIX BUJOB HU3oMmepuu. Ilonatue o mesomepuu. ITocTpoenue
M30MEpOB T10 3a/IaHHOM 0011]elt hopmyiie.

Tayromepusi, metamepust. IIprMepsl U3 pa3nUuHbIX K/IaCCOB COeAUHEHUH (CIUPTHI, (eHObl, 3GUpHI,
KeTOHBbI, YI/IeBO/ibl, aMUHBI).

Llucc-TpaHc u3omepusi. [Ipumepsl n30MepoB 0/1e(hHOB (a/IKEHOB U KHUC/IOT 0JIeMHOBast , hymapoBas).
OJIeKTPOHO-[OHOPHbIE U 37IeKTPOHO-aKLIeNTOPHbIe 3aMeCTUTENN, UX Harpas/siollee BiausHUe. [Ipu-
Mephl.

Curma — 4 MU- KOMILIEKChI, KaK MPOMEXYTOUYHble MPOAYKTHI peakiyu. [IprmMepsl Ha W3 oseprHOB
(a/IKeHOB) ¥ apOMaTUUeCKUX COeJUHEHUM.

[TpUHLIUIIBI, TO/I0)KEHHbIE B OCHOBY CUCTeMaTH4eCKO HOMEHK/IaTyphl. YMeThb HanucaTb CTPYKTYPHbIe
(hopMy/bl 33/laHHBIX COeJMHEHUI U Ha3BaTh UX.

Haxo)xaeHre npefie/ibHbIX YI71eBOAOPOJOB B mpupo/e. V3oMepusi napaguHoB(anikaHOB) Ha TIpUMepax
JAHHBIX 5K3aMeHaTOpPOM.

. [IpeenbHbIe yrieBoJOpPO/bI UX TO/yueHue, paclipocTpaHeHue B prupoje. CBoMCTBa.
22,

CriocoObl mosiyueHUst Herpefie/lbHbIX YI/IeBOJOPOJOB psiia 3TW/eHa, UX CBONCTBA. MHAYKTHUBHBIN
3¢ dekT, ero BIUsIHUE Ha TeUeHHe pPeakKLUil.

AuetuneH. Ero cBolicTBa, mpumeHeHue. Peakiusi Kydepoga.

A1jeTisieHOBBIE YTIEBOJOPO/bI, CTIOCOOBI MO/TyueHHUs] M CBOWMCTBA. Peakiuy ripucoeiuHeHus. 3aMelrie-
HUS, YIIJIOTHEHUS.

[vieHOBbIE yr1€BOAOPO/IbI, PeACTaBUTE/H, 3HaUeHHe B HAPOJHOM X03sicTBe. (DPeKT conpsukeHus: U
ero oObsICHeHHe.

Apomatuueckue yrieBoopogbel. OCoOEHHOCTH W30MEepHUH TOMOJIOTOB W TPOM3BOAHBIX OeH3071a.
[TpaBuio oprieHTaLMK B 6eH30/1bHOM sifipe. COBpeMeHHOe 00BbsICHEHHe 3TOrO TIpaBuIIa.
XapakTepuCTHMKa apOMaTHYeCKHX YIJIeBOJOPOJOB, UX BaKHelluWe cBoucTBa. IlpeacraButenu. Oco-
OeHHOCTH CTPOEeHHsI apOMaTUUYeCKUX YT/IeBOZOPO/IOB.

Crioco6bI 1o/TyueHUs 1 XUMUUECKHe CBOHMCTBA apOMaTUUYeCKUX YT/IeBO[OPO/IOB.

MexaHu3M peaklMy 3aMellleHHs B apoMaTiyeckoM psifly. Curma- v mu- KOMILIEKCHI.
OnexkTpoduabHbIe U HYK/IeohUIbHbIe, 3/IeKTPOHOJOHOPHbBIE U 371eKTPOHOAKLIENTOPHbIE TPYIIbI, UX
OpHEHTHUPYIOLLlee B/IMSIHYE B PeakLUSIX 3aMeLleHHs] Y apOMaTUUeCKUX yrieBo/0pO/0B.

Hadramun. Ctpoenue, 3HaueHre. PramieBas kucinoTa. Hadrons! (anbda v beTra).

Knaccudukarusi, HOMeHK/IaTypa, W30MepUsi TrajoreHOornpor3BoAHbIX. Criocobbl WX TMOMyuyeHus u
CBOMCTBA.

[TonyueHve, mprMeHeHUe, CBOMCTBA MOJMIaJOreHONpou3BoAHbIX. ['aopopmHas peakuus. [lomyue-
Hue ozfodopma 1 xjaopodopma.

OO6r11ast xapakTepycTHKa criupToB. X knaccudukanys. HomeHkaTypa, rpeJcTaBUTes .
Homenknarypa, u3omMepusi, CriocoObl TIOJTyYeHUs, CBOMCTBA OIHOATOMHBIX CITUPTOB. VX MCHOIb30Ba-
HYe B HAPO/IHOM XO035I1CTBe.

[IByxaTOMHBIe CITUPTHI (TJIMKO/IN), UX XMMUUeCKHe CBOUCTBA, IPUMeHeHHe.

I'matiepuH. CTpoeHMe, 0cOOEHHOCTU CBOMCTB. BakHeli11ve MPOX3BO/HbIe TIHL[epUHa.

MHoroaTtomHble CIvpThl (TIEHTUTBI U TeKCUThl). HaxoxpeHne B Npupofe, MosydyeHre, BakKHeUIlre
TIpe/ICTaBUTeH, BaXKHEHILIVe IPOM3BO/HbIE — YTIEBO/bI.

XapakTepuCTHKa Herpe/e/bHbIX a/KOrojierd, CBOMCTBa (MpaBWIo JybTeKoBa — Jpremeiiepa). [lpen-
CTaBUTEJIH.
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[Tpoctbie 3¢upsl. [TonyueHue U oco6eHHOCTH CBOMCTB. OKCOHUEBbIE COJIH.
Cnioco6blI rosryyeHust U cBoiicTBa eHosioB. KapbosoBasi KUC/IOTa, ee CBOMCTBA M ITPUMEHeHHe.
Crioco6bI 11o/1yueHus, CBOWCTBA, U30MepHsi 1 HOMeHK/IaTypa OJHO- , BAYX-, TPEXaTOMHBIX ()eHOJIOB.
XapakKTepuCcTHKa JByXaTOMHBIX (PeHOJIOB, UX CTPOeHHe, U30Mepusi, CBOICTBa, 3HaUeHue.
MHoroatomHble (eHosbl. IX cTpoeHUe, M30MepHsi, CBOWCTBA, MpUMeHeHre. AHTUOKCHU/IaHThI.
Anbreruapl U KeToHbl. VIX cxoHbIe CBOMCTBA U OT/IMuMsl. OCOOEHHOCTH U30MEPHH.
Anbperugpl — criocoObl TIoTyyeHust. Peakiiyy moiMMepu3alivii ¥ KOHeHCal[|y.
HekoTopble CBOWCTBA anbAerujoB: oOpa3oBaHue MoJIyarieTanei, aleraneid, THAPO30HOB U CeMCHUKap-
6a30HOB.
Knaccudukariys yrieBoJoB, HaxoxeHre B TIPUPOIHBIX HCTOUHUKAX.
dusnyeckre U XUMUUECKHe CBOMCTBA MOHOCaxapu/0B, TIPOAYKTbI UX BOCCTAHOB/IEHUS U OKUC/IEHUSI.
XumusMm peakuuii Tpommepa, Tonnenca, @enuHra.
AnbponenTo3sbl. VIX cTpoeHue, TayToMepus, TIpe/iCTaBU/Ien, 3HaUeHHe.

Anpporekcossl. CTpoeHye, HaXOXXJeHUe B IIPUPOJe, CBOMCTBA.
I, L, anbda — ,6eTTa- ©30Mepbl MOHOCAaxXapu10B. PacripoctpaHenue B nprpo/e. CBOMCTBA TJIUKO3U/I-
HOT'0 TUJPOKCHUJIA.
OnTuueckre CBOMCTBa yI/ieBO/a, aCHMMeTPUUeCKU aToM yriepoga. Myroportauus U UHBepcus. Mx
00BSICHEHUSI.
Crepeonsomepus yriaeBozoB. VIx dopmysnbl (Puinepa, Konimm, Xsyopca).
[ucaxapuzpl. XapakTepyucTHKa JrCaxapyzoB, 3aBUCUMOCTb CBOWCTB OT cTpoeHUs. CocTaB Jucaxapu-
JIOB U pacrpoCcTpaHeHue.
[Tonucaxapuppl. CocTaB, 3HaueHue, HaxoxzeHue B npupofe. IIpon3BojHble monucaxapuzoB U UX
TIpUMeHeHHe B TeEXHHKe M HapOZHOM XO03sCTBe.
CriocoObI 1o/1yyeHUst ¥ CBOMCTBA OIHOOCHOBHBIX >KUPHBIX KHACIOT.
CBoiicTBa KUCIOT. Mblla M CUHTeTHYeCKHe MOIOLL[1e BellleCcTBa.
Crioco06bl TI0/yueHusl U XUMHUUYeCcKre CBOMCTBA aHTHUJPUJIOB KUCIOT. [ToMyuuTh aHTUAPUABI KOHKPET-
HBIX KUCJIOT: YKCYCHOM, SSHTapHOM, ()TasieBOM U [JIp.
IByxocHOBHBbIe (iMKapboHOBbIe) KMC/I0Thl. HOMeHK/aTypa, cocTaB, CBOMCTBA, ITPe/iCTaBUTEeH.
J[IByXOCHOBHBIe KMC/IOTbI apOMaTUUeCcKoro psiia. Ix ru3omepus, rosiyueHre, CBOMCTBa.
O6pa3oBaHe TIPOCTBIX W CJIOXKHBIX 3¢UPOB. V30Mepusi MpOCThIX 3UPOB. 3HaueHHe, KJacCUPUKaLs
CIOXHBIX 3(PUPOB.
OTnrume rpynn c/10>XHbIX 3¢rpoB. [ToyueHue U CBOKCTBA )KUPOB U 3CCEHLUM.
CnoxxHble 3¢gupbl. Peakius stepudukanuu U omblieHusi. Kupbl (Tpuriauiepusl). Ix omblieHUe,
rUZporeHu3aLys >XUpoB, MOyYeHre Maprap1Ha.
Oxkcukucnotsl. Knaccudukaiys, ¢hrsnueckre CBOMCTBa, ONTUUECKUE aHUTUIIO/bI, palieMaThl.
OTivums B CBOMCTBaxX anb(a- , 6eTTa- ¥ raMmMa- OKCUKUCIOT. DPr3nueckre U XUMAUYeCKHe CUBONCTBA
OKCHKUCJIOT.
AnyknMyeckue U LUKINUeCKHe OKCUKUCIOTBL VIX XapakTepuCTHKa: aTOMHOCTb, OCHOBHOCTb, Mpe/-
CTaBUTeJIN.
CrepeousomMepusi BUHHBIX KUCJIOT. [Ipou3BOjHbIE BUHHOM KUCJ/IOThI, UX NPUMeHeHNe, CerHeTOBa COJlb,
@eyIMHIOB PeakTUB.
Awmunbl. Knaccudukanusi, 0cobeHHOCTH W30MepuM U CBOMCTBAa. AHWIMH CUHTe3, 3HaueHHe. [Ipous-
BO/IHbIE aHUJIMHA.
XyMUUeCKre CBOWCTBA TE€PBUYHBIX, BTOPMUHBIX W TPETUYHBbIX aMWHOB, WX UeTBEPTHUUHbIE COJIH,
0C00EHHOCTH CTPOEHHUSI.
Crioco0bbI rosiyueHUst aMU/I0B KUCJIOT, 0COO@HHOCTU WX M30MepPUU U CBOMCTB.
[etepormknyeckre coerHenus. OO1Me MTOHSTHS, Pe/ICTaBUTE N, CBOWCTRBA.
[TaTnuneHHble reTepolUKiIbl. [1Mppon 1 ero Npou3BoAHbIE.
['eTepoukiibl. THAOM U ero NpOM3BOJHbIE.
['eTepoLIMKI/IBbI psifia TypHHA, €ero MPOU3BOJHbIE, UX 3HAUEHHe.
['eTepoLIMKIIBI C KOHZIEHCUPOBaHHBIMU siZipaMu. CTpoeHue, CBOMCTBA, 3HaUeHue.
[MupuavH, nupumMuauH. CTpoeHre, CBOWCTBA, 3HaUeHHe TTPOM3BOJHBIX TUX reTepPOLIMKIIOB.
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OU3NKO-XUMHUUeCKHe CBOMCTBA aMUHOKHC/IOT. [IpeicTaBUTEIM MOHOAMUHOMOHOKApOOHOBBIX KHUCIIOT.
[TosyueHure U CBOMCTBA aMUHOKUC/IOT. [IpecTaBUTeM, UX K1acCH(UKALIMSL.
MoHoaMHHOIUKapOOHOBBIE KUCIOTHI. [IpeicTaBUTeNH, OT/INUNTE/TbHbIE CBOMCTBA.
TnaMrHOMOHOKAapOOHOBbIE KUCIOTHI. IIpefcTaBuTe/H, 3HAUEHWE, OT/IMUME B CBOMCTBAxX OT JIPYTMIX
aMHUHOKHCJIOT.

[ukmvueckre aMMHOKHUCIIOTHI. [IpeacraBuTeny, 3HaueHue.

OOpa3oBaHue MeNTUIHBIX CBsi3eld B MosieKyse Oenka (oOpa3oBaTh MENTHALI U3 3a[jaHHBIX aMUHOKHC-
JIOT).

3HaueHue, K/1acCU(UKaLYs POTEMHOB, MPOTEUOB, IpeCTaBUTeH.

CtpoeHue GeKOB: THIbI CBsI3el, CTPYKTYPbl MOJIEKY/I, CBOMCTBA — JleHaTypalju Oe/TKOB U ee 00bsIC-
HeHue.

Hyxkneonporeuzpl. CTpoeHue, 3HaueHue.

HyxkneuHoBsle KucnoTel. COCTaB, OT/IMYMSA, 3HAUEHKE PA3/IMYHbIX HYK/JIEMHOBBIX KUCJIOT.

ITopsigok opMHUpOBaHUsI IK3aMeHAI[HOHHBIX O0H/IeTOB
OK3aMeHal[MOHHBIM OW/TeT BK/IIOYAeT /IBa TEOPeTHUeCKUX BOIPOCa U 3a7auy.

IIpuMep 3K3aMeHalMOHHOT0 oujiera 1mo JMCIUILIMHE « XuMHsl. Opranuueckas M d)I/I3KOJ'[J'l01/II[-
HafaA XUMHUA»

Knaccudukaiys opraHnyeckux coeguHeHWN. BaHelilve QyHKLIMOHaIbHbIe TPYMIbL. Paaukar.
['omosnornueckue psfbl. VX 3HaueHue.
Anbreruapl U KeToHbI. VIX cXoHbIe CBOMCTBA U OT/IMuMsl. OCOOEHHOCTH U30MEPHH.

3agaua

[ononHuTe cxeMy CeAyOLMX MpeBpaleHrH:
3-amMuHO-2-MeTuI0yTaHoBast Kuciora +t° — ? + HBr — ? + NH3 - ?
HasoBuTe KOHeuHble IIPOJYKTHI.



Tabmuia 6 — Kputepun orjeHKM c(hOpMHUPOBAHHOCTU KOMIIETeHIUMA

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

Kputepuu orjeHMBaHus C)OPMHUPOBAHHOCTU KOMMETEHIMH (UaCTH KOMITeTeHLIUN)

Ha 0a30BOM ypOBHe

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE «y/[OB/IETBOPUTE/ILHO»
50-64% oT MakCUMaJILHOIO Dasia

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

COOTBETCTBYET OL|€HKE «OT/IHU-
HO»

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

3HaTh:

NJI-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, OM0J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHS U Me-
TOZBI TIPU PereHun 00-
1ienpodeccuoHaNIbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITO0JIb30-
BaHUeM MMPUOOPHO-
WHCTpYMeHTaTbHOU 6a3bl

CTyzieHT yCBOMJI OCHOBHOE COJiep>KaHhe MOZYJIst
HEOPraHWYeCKOW XMMHHU, HO UMeeT MpoOeJibl B
YCBOEHUM MaTepuasa, He TpeMnsTCTBYIOLIe
JlanbHelIeMy 00yJeHHto:

-B JIOTUYE€CKOM PacCCY>KJeHHUHU HeT CyIIleCTBeHHBIX|
OLIMOO0K, HO JIOMYITleHa Cyll[eCTBeHHas! OITHOKa B
MaTeMaTU4eCKUX pacueTax Mpy peleHnn

3az1ay;

-nabopaTopHast paboTa BbIIO/IHEHA TTPaBU/IBHO HE
MeHee ueM HarloJIOBUHY WJIH [IOMyIIieHa
CyILleCTBeHHasl OLITMOKa B XOZie IKCIIePUMEeHTa, B
00BsicCHeHUH, B 0(hOpM/IeHHH pabOThI, B
Co0JTFO/IeHNY TIPABUJT TEXHUKH 0€30T1acCHOCTH TIpH|
pabore c BelrjecTBaMu 1 060py/[0BaHKEM,
KOTOpasi UCTIPaBJISIETCS TI0 TPeOOBAHUIO YUUTEIS;
- MaTepuas U3/araeT HeCUCTeEMaTU3UPOBAHHO,
(parmMeHTapHO, He BCer/a MoC/ie/IoBaTebHO;
-I0Ka3bIBaeT HEJOCTAaTOUHYI0 C(HOPMHUPOBAHH
OT/Ie/IbHBIX 3HAHWUH W YMeHWH; BBIBOJBI U 000011]
aprymMeHTUpYeT c1abo, A0MyCKaeT B HUX OMIUOKU
- IOMYCTU/ OLIMOKY ¥ HETOYHOCTH B HCITOJ/Ib30B
Hay4YHOW TePMMHOJIOTUH, OMpeje/ieHusl TTOHATHUY
He/[0CTaTOYHO YETKHE;

- He MCII0/Ib30Ba/l B KAUeCTBe [I0Ka3aTe/IbCTBa

BBIBO/IbI U 0000111eHs U3 Hab/MoieHuH, hakToB,

CTyZeHT TNOKa3blBaeT 3HaHUsSI BCEro
M3yUYeHHOI'0 NPOrpaMMHOI0 MaTepu-
ana. /laéT MoOHBIA M TNpaBUIbHBIN
OTBeT Ha OCHOBE U3y4YeHHBIX TeOPU;
He3HauuTe/bHbIe OMMOKU U He/I0ué-
Tbl TP BOCIPOW3BEJeHUU H3y4eH-
HOrO0 Marepuana, orpejieseHusl To-
HSTUW Jan HemoJjHble, HeOosbline
HETOYHOCTA TIPU  UCII0/Ib30BaHUU
Hay4yHbIX TEPMUHOB WM B BBIBOJaX
U 00001IeHusX W3 HabOMoJeHuH u
OTBbITOB; Marepyas u3jaraeT B OIpe-
Jle7IleHHOM JIOTMYeCKOW I10c/ie[j0Ba-
TeJIbHOCTH, TIPU 3TOM [I0IyCKaeT Ofi-
HY HerpyOyto ommbKy umm He bosiee
[IByX HeZJ0UeTOB U MOJKeT MX UCIpa-
BUTh CAMOCTOSITE/TEHO TpU TpeOoBa-
HUM WK TIpU HeOOJBIION TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBIN MaTepuan; TOATBepXK/aeT
OTBET KOHKDeTHBIMM TpUMEepaMHu;
MpaBUIbHO OTBevyaeT Ha JOIOJHU-
TeJIbHbIe BOTIPOCHI TIperio/iaBaTelis.

B siorvueckom paccyxpeHud U pe-

HI€eHMHW HET CYIIeCTBEHHBIX OLLII/I6OK,

CTyJeHT ToKa3bIBaeT riybokoe u
MOJIHOe 3HaHWe U TOHWMaHue
BCero 06bEMa MPOrpaMMHOT0 Ma-
Tepyana; T[I0JIHOe TIOHUMaHHe
CYII[HOCTH paccMaTprBaeMbIX
TIOHATUM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopul, B3aUMOCBSI3el;
naboparopHasti paboTa BBITIOJHE-
Ha TIO/THOCTBI0O W TIPaBWILHO,
C/leflaHbl TIpaBWIbHBIE HaOmOze-
HUS Y BBIBOJBI;

9KCTIEDUMEHT  OCYIIIeCTBIeH TI0
MJaHy C YYeTOM TeXHWKH Oe3-
OMACHOCTH W TIpaBWJI PabOTBI C
BellleCTBaMH U 000py/I0BaHUEM;




OIIBITOB WJIK OOITyCTHUJ/T OILLIMOKU IMpU KX HU3JI0KEeHK

HO 3ajlaya pellleHa HeparjMoHabHbIM
criocoboM WM JIOMyIieHo He 6oiieg)
JTBYX HECYII[eCTBEHHBIX OIIUOOK.

YmMmetn:

NJI-2 YmeeT UCMo/ib30-
BaTh OCHOBHbBIE ecTe-
CTBEeHHLIe, Ou1oIornye-
CKHe ¥ MpogecCHoHaslb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1au

OTBeyaeT HEMOJIHO Ha BOMPOCHI Mpero/iaBarerisi
(yryckasi U OCHOBHOE), W/Id BOCIIPOU3BOJUT
cofiep>KaHue TeKcTa yueOHUKa, HO HeIOCTaTOUHO
TOHMMaeT OT/e/IbHbIe TI0JIOKEeHUsI, UMeroL1e
Ba)KHOe 3HaueHHue B 3TOM TeKCTe.
OO6Hapy>X1BaeT HeI0CTaTOUHOEe TIOHUMaHue
OTJieIbHBIX MOJI0KeHU! TIPU BOCIIPOM3BeleHNH
TeKCTa yueOHUKaA (3amuceli, MepBOMCTOYHUKOB) U]
OTBeuaeT HENOJHO Ha BOMPOCHI TperojaBaTesis
MyCKast OZIHY-/Be IpyOble OIMOKY BbICTAB/ISETCS
JIeHTY, KOTOPbI He COBCEM TBEp/O B/aJieeT MaTe
JIOM, TP OTBeTax JOIyCKaeT MasoCylLeCTBex
MOTPELHOCTH, WCKA)KeHHsl JIOTUYeCKOW TMocre]
TeTbHOCTH,

HETOUHYIO0 apryMeHTaLUI0 TeOPeTUUeCKHUX
T0JI0)KE€HWH, UCTIBIThIBAET 3aTPYAHEHUs TIPU
pellIeHnH JOCTaTOYHO CI0KHBIX 3a/au.
UcnbiThIBaeT 3aTpyJHeHUs B MNPUMEHEHUM 3HA
He0OXO/IMMBIX JIJIs1 PeIIeHUs 3a/lay pa3/IMuHbIX T
NpU OOBSCHEHWM KOHKPETHBIX SIBJIEHMH Ha OC
TeOpUHr U

3aKOHOB, WK B MOATBEPXX/AeHUU KOHKPETHBIX TP
poB

MpaKTUUeCKOro MpUMeHeHUs TeOpHii

CTy#eHT yMeeT CaMOCTOSTE/IbHO
BBIJIE/ISITh  TJIaBHbIE TIOJIOXKEHHS B
W3y4yeHHOM Marepuajie; Ha OCHOBa-
HUM (HaKTOB U MPUMepoB 0000111aTh,
JefnaTh  BbIBO/IbI,  yCTaHAB/IMBaTh
BHYTPHIIpeIMETHBIE CBs3U. IIpume-
HSITh TOJIyYeHHbIe 3HAaHWS Ha Tpak-
THKE B BUJOWU3MEHEHHOW CHUTYaI|UH,
cob/rolaTh ~ OCHOBHBIE  TIpaBUJIA
Ky/IbTYPbl YCTHOW peud U COIpo-
BOXKZIatoIl[ell TTHCbMeHHOM, HCIO/b-
30BaTh HayuHble TePMUHBI; jlabopa-
TOpHast paboTa BBINOJHEHa TIpa-
BU/IBHO,  C/leJlaHbl  TIPABUJIbHBIE
HaO/MIO/IeHUsT U BBIBOJBI, HO TPH
3TOM JKCIIEDUMEHT TIPOBEJIEH He
TMOJTHOCTBIO WM JIOTYIIE€HbI HeCyIije-
CTBEeHHbIe OIIMOKY B paboTe C Bellle-
CTBaMHU ¥ 000DPYy/IOBaHHUEM.

CTyneHT ymeeT COCTaBUTb IOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe M3y4YeHHOrO0 Marepuana;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITE/IbHO ~ TOATBEP)KAaTh
OTBeT KOHKPETHbIMU MpPUMepaMH,
(hakTamMH; CaMOCTOSITe/TbHO U ap-
T'YMEHTHPOBAHO Je/aTb aHasus,
000011[eHusI, BBIBOJBLI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TMPUOOpeTeHHbIX 3Ha-
HUM) U BHYTpPUIIpEJMETHbIe CBfl-
34, TBOPYECKU MPUMEHSThb I0J1y-
YyeHHble 3HaHUsI B HE3HAKOMOMU
CUTYyaLUH. [TocnenoBarensHO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/1arath y4eOHbIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/IeloBaTeNbHOCTA C
WCMO/b30BaHKEeM TIPUHSATOU Tep-
MHHOJIOTHY; JleflaTh COOCTBEHHbIE
BBIBO/IbI; (hOPMY/TUPOBaTh TOUHOE
orpejie/leHMe W UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOpUIi; TIPU OTBeTe He MOBTOPSThH
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb Marepuan JIMTepaTypHbIM
sI3bIKOM; TIPaBUJIbHO M 00CTOSI-




TeJbHO OTBeuaTh Ha [IOTIOJHU-
TeJIbHbIe BOMpOChl yuutess. Ca-
MOCTOSITe/TbHO U paljMOHa/IbHO
WCTO/b30BaTh HarJsigHble T0COo-
Ousi, CrIpaBOUHbIe MaTepHaJIbl,
yueOHUK, [IOTIOJIHUTE/BHYIO JIU-
Teparypy, MepPBOUCTOUHUKY;
MIPUMEHSITh CHUCTEMY  YCJIOBHBIX
0003HauUeHWH TIPY BEIEHUU 3allui-
celi, COMPOBOXKAIOIIUX OTBET;
WCMOb30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 Hab/rofieHUN U
OTIbITOB;

Bnaaaern:

HJ/1-3 BnageeT HaBbIKaMU
000CHOBaHUS U peajn3a-
1[MU B ipodheccruoHab-
HOU [J1eATeIbHOCTH CO-
BPEMEHHbBIX TeXHOJIOTHUH
C UCII0/Tb30BaHUEM TIPH-
6opHO-
WHCTPYMeHTabHOU 6a3bl

CTyneHT BaZieeT HeOOXOAWUMBIMM HaBBIKAMH
paboTel c TIpuboOpaMu, uepTe)kaMH, CXeMaMH U
rpadMKamMH, COMYTCTBYIOLUUMH OTBETY; 3allMCH,
COTMPOBOXK/AOII[E OTBET, COOTBETCTBYIOT Tpe-
OGoBaHUSM.

CryzmeHT He 00/a/jaeT /10CTaTOUHbBIM|
HaBBIKOM pabOThI CO CITPABOYHOM JTH-
TepaTypoy, yueOHUKOM, MepBOMCTOYA
HUKaMU (TIPaBUJIbHO OpPUEHTUPYeTCs,
HO paboTaeT Me/i/IeHHO).

BnaseeT HaBbIKaMu pelleHUs] XUMU-A
YecKMX 3ajZlau 10 3a/JaHHOMY aJro-
pUTMY

CryzeHT BiafieeT  KyJbTypou
MBIIJIEHNS];  CITOCOOHOCTBIO K
0000111eHNI0, aHaMM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTAaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)XKEHUs, B
JIOTUUECKOM PpacCyXX/IeHuu U pe-
IIIeHWH HeT OIMMOOK, 3ajaua pe-
IIeHa palMOHa/IBHBIM CIOCOO0M;
TpOsIB/IEHbI HAaBbIKM OpraHU3aliu-
OHHO-TPY/JIOBbIX YMeHUM (mof-
JIEP)KUBAIOTCS YMCTOTa pabouero
MecTa U TOpSIJ0OK Ha CToJie, KO-
HOMHO UCIT0/Ib3YIOTCSI PEaKTHBBI).
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