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INacnopT (oH/a OLIeHOUHBIX CPe/iCTB

Tabnma 1
Mojayab AUCHUIITAHBI ®opmupyemMsble Onenounslie | KosnuectBo
KOMITIeTeHI{MH WIH UX MaTepHasbl U
4acTu CcpeacTBa
Mopayib 1. Heopranuueckass Xumus
Bgenenue B npegmet xumun. | OIIK-1  Criocoben  pe- | U113 11
OCHOBHBI€ 3aKOHbI U TIOHSITUS | [yrare sagaun mpodeccro- | 3amura JIP 1
HaJbHOM  JestTenbHOCTH | L€CTMPOBAHKE 32
CTpoeHuie aToMa ¥ XUMUJe- nas 11
Ha OCHOBe }CII0J/Ib30Ba-
CKas CBA3b CobecenoBanue 7
HUS TeOpeTUUeCKUX U
3amura JIP 1
TPaKTUYeCKUX OCHOB | TecTppoBaHue 48
XuMHJecKas TepMoJuHaMuKa | €CTECTBEHHBIX W TEeXHU- | J]]13 11
1 KUHETHKa YeCKHX Hayk, a Takxke Ma- | CobecegoBaHue 5
TeMaTHUUecKoro anmnapara | auura JIP 2
TecTrupoBaHue 41
PacTtBope! nas3 11
CobeceoBaHue 6
3augura JIP 2
TectupoBaHue 39
OKUCUTENTBHO- a3 22
BOCCTaHOBUTEJIbHBIE TTPOLIeCChI 3amura JIP 2
TectupoBaHue 44
Mogayasb 2. OpraHuveckass Xumms
TeopeTruecKye OCHOBBI OIIK-1 CriocoGen pe- na3 84
OpraHUYeCcKou XUMUM. LaTh 3a7aui Tpodeccro- CobecenmoBaHue 22
YrneBogopo/bl o TectrpoBaHue 44
Ha/IbHOU  [1eATeJIbHOCTU
Kucnopogcogepxaime nn3 17
COeIUHEeHNUsI Ha OCHOBe MCIIONIB30BA- |  CobecemoBaHue 11
HUSA TEOpeTUUeCKux U 3awura JIP 1
TTPAKTHUYECKUX OCHOB | 1 €CTMpOBaHue 44
YrneBogpl na3 15
eCTeCTBeHHbIX U TeXHU-
CobecenioBaHue 11
YeCKMX HaykK, a TakKe Ma- TecTupoBaHHe 24
A3soTcozeprkalye coefrHeHys | TEMaTUYeCKOro amnrapara na3 14
TecTtupoBaHue 21
['eTeporukiMueckue coejrHe- na3 15
HUS CobecenoBanHue 11
TectupoBaHue 25
Mopayb 3: «OcHOBBI (hM3HMUECKOH M KO/UIOUJHOW XMMHH»
OcHoBel (usnueckoii u konno- | OIK-1 Crocoben  pe- | 113 17
WIHOW XUMUWU aTh 3aaud podeccuo- CobecenioBaHue 12
o 3arura JIP 2
Ha/JIbHOW  [1eaTe/IbHOCTU
TectupoBaHue 26

Ha OCHOBE€ MHCIIOJ/Ib30Bad-

HUS  TEOPETUYECKUX U




MPpaKTUYE€CKUX OCHOB
eCTeCTBeHHbIX MW TeXHH-
UeCKHX HAYK, d TaKXXe Ma-

TEMdTHUYEeCKOrI'0 alriapaTa

1 OOEHOYHbIE MATEPUAJIbI, HEOBXO/MUMBIE /I/If1 OOEHKHN
3HAHUN, YMEHUI 11 HABBIKOB JEATE/TBHOCTHU B IIPOIIECCE

OCBOEHUA JUCIHUITJINHBI

Tabnurja 2 — @opMupyeMble KOMITETeHIN

Kop v HariMeHOBaHKe KOM- Koz v HaMeHOBaHUe OrieHOuUHBIe
TeTeHIUN VH/IMKaTOopa [JOCTHKEHHUsI Marepuassl U
KOMIIeTeHLIUU cpeAcTBa
(4acTH KOMITeTEeHI|UH)
OIIK-1 Cnocoben pe- Mopaynsb 1 «Heopranuyeckasi XMMHsI»
1aTh 3ajaud mpodeccy- | SHAMb:
o - OCHOBHbI€ MOHSITUS U 3aKOHbI XUMUH;

OHAa/IbHOW [1esiTe/IbHOCTU
- 3aKOHOMEPHOCTH MPOTeKAHUST XUMUYeCKHX

Ha OCHOBE HCIIO/B30BA- | poyeccos;

HUS TEOpPeTUUYeCKHUX MU | - 0COOEHHOCTH XMMUYeCKOW CBSI3U B

IPaKTHUECKHX OCHOB | Pa3/MUHBIX XMMUYECKHX COe/MHEeHHAX;
- CBOMCTBA Ba’KHEMIIINX K/1aCCOB

eCTeCTBeHHbIX U TeXHU- .
HeopraHMuecKuX, OpraHuuecKux CoeJMHeHuH!

HeCKMX HAyK, a TaKXe | pg p3auMoCBA3M C UX CTPOEHHEM U

MaTeMaTUueCKoro arma- | GyHKLUsAMY;

para - CBOMCTBA pa3/MUHBIX JUCTIEPCHBIX CUCTEM U
pPacTBOPOB OMOITOTMMEPOB, MeTO/IbI aHamm3a | M/13
COCTaBa ¥ XUMHUUECKHX CBOMICTB BellleCTB; CobecesioBaHue
- TIpaBUJIa TEXHUKW 0e30TacHOCTY U npaBwia | 3amquta JIP
paboThI c labopaTopHbIM 000pyJ0BaHeM U | TecTHpoBaHue

CpeZiCTBaMH U3MepeHHUH;

- TEXHUYeCKHe BO3MOXHOCTH COBPEMEHHOT0
nabopaTopHOTO 000pPYyAOBaHMS;

- OCHOBHbBIE eCTeCTBeHHbIe, OMOIOTHYeCKHe U
nipodhecCrOHa/TbHBIE TIOHITUS U METO/IbI TIPU
pelieHuH 001IenpodecCOHaTbHBIX 3a/1au,
COBpPeMEeHHbIe TEXHOJIOTHU C UCII0/Ib30BaHUEM
NIPUOOPHO-MHCTPYMEHTAIbHOM 0a3bI

YMetn:

- TIO/Tb30BaThCsl XUMUUYECKUMU PEaKTHBAMU,
nabopaTopHBIM 000py/I0BaHUEM U
Cpe/iCTBaMH U3MePEeHUs TTPY TIPOBEIEHUH
nabopaTOPHBIX UCC/Ie[OBAHU;
-CTaTUCTUUeCKU 00pabaThiBaTh U
WHTEPINpPeTHUPOBATh UX Pe3y/IbTaThl:

- MCTIO/Ib30BaTh OCHOBHLIE eCTeCTBEHHbIE,
Oronornyeckre u mpodeccroHanbHbIe
TIOHSTHUSI U METOZbI TP pellieHUH




ob1ienpodeccuoHaTBHBIX 3aau

Bagets:

- HaBbIKaMH 00OCHOBAHUS U peaii3aljiu B
ripodecCOHa/IbHOM JiesiTeTbHOCTU COBpe-
MEHHBIX TEXHOJIOTHH C MCIT0/Ib30BaHUEM TIpH-
OOpHO-MHCTPYMeHTaIbHOU 0a3bl;

- HaBbIKAMHU PabOThI CO CTelUaTM3UpPOBaH-
HbIM 000pY/ZIOBaHHEM U CPeICTBaMU U3Mepe-
HUS [PU TIPOBeZIeHNH J1abopaTOPHBIX UCCIIe-
JIOBaHMIA.

Mogayib 2. «OprannuecKas XUMHA»

3Harsb:

- OCHOBHBIE TMOHATHS U 3aKOHBI XUMUH;

- 3aKOHOMEPHOCTH TIPOTeKaHUsI XUMUYeCKUX
TIPOLIECCOB;

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

- CBOMCTBA BayKHEUIIIMX K/IaCCOB HeOpraHuue-
CKUX, OPraHUUeCKUX COeJUHEHUH BO B3aMO-
CBSI3U C UX CTPOEHUEM U (DYHKIUSIMU;

- CBOMCTBA Pa3/IMUHBIX JUCTIEPCHBIX CUCTEM M
pPacTBOPOB OMOTIOIMMEPOB, METO/IbI aHA/IK3a
COCTaBa U XUMHUUECKHX CBOMCTB BeIIleCTB,;

- TIpaBUJIa TeXHUKU 0e30T1acCHOCTU U MpaBUiIa
paboThI ¢ 1abopaTOpHBIM 000PY/I0BAHUEM U
CpeAiCTBAMU U3MePEeHUH;

- TEXHUUYECKHE BO3MOXXHOCTH COBPEMEHHOTO
nabopaTopHOTO 000pPYAOBaHMS;

- OCHOBHBIE eCTeCTBEHHbIE, OM0/IOTHUECKHE U
nipodecCrOHaTbHBIE TIOHITUS U METO/IbI TIPU
pelieHny o61IenpodecCHoOHaTBHBIX 33/]ad,
COBpPeMEeHHbIe TeXHOJIOTHU C UCII0/Ib30BaHUEM
NIPUOOPHO-UHCTPYMEHTAIbHOM 0a3bl

YMetn:

- T10JTb30BAaThCsI XUMUUECKUMH PeaKTHBAMH,
nabopaTopHBIM 0060py/I0BaHUEM U CPe/ICTBa-
MU U3MepeHUs TIpY TIPOBeIeHUH 1abopaTop-
HBIX MCC/e[J0OBaHUM;

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

- UCTIO/Ib30BAaTh OCHOBHBIE €CTECTBEHHBIE,
Ouosiornyeckre v poheccroHaIbHbIe TIOHS-
THSI 1 METO/IbI TIPH pellieHru obirenpodeccu-
OHA/TbHBIX 3a7iau

Bapets:

- HaBbIKaMH 00OCHOBAHUS U peau3aljuy B
npodeCcCOHABHOM eATeTbHOCTH COBpe-
MEHHBIX TEXHOJIOTHH C MCIT0/Ib30BaHUEM TIpH-
OOpHO-MHCTPYMeHTa/IbHOU 0a3bl;

- HaBbIKAMHU PabOThI CO CTelUaTM3UPOBaH-
HbIM 000pY/IOBaHHEM U CPeZICTBaMU U3Mepe-
HUsI TIPU TIPOBe/IeHNH J1abopaTOPHBIX HUCCIe-

na3
CobecenoBaHue
3awwmra JIP
TectupoBanue




JIOBaHUU.

Mojayb 3. «OCHOBBI (pH3HMUeCKON U KOJJIOUAHON XUMHUM»

3Harb:

- OCHOBHbIE TOHSTHS U 3aKOHBI XUMUH;

- 3aKOHOMEPHOCTH MPOTEeKAHUST XUMUYeCKUX
TIPOLIECCOB;

- 0C0OEHHOCTH XMMHUYeCKOW CBSI3U B Pa3/My-
HBIX XUMHUUECKHX COeJMHEHMSIX;

- CBOMCTBA Ba)XKHENIIIMX K/IaCCOB HeOpraHuye-
CKMX, OPraHUUeCKUX COeJJMHEHHUI BO B3aUMO-
CBSI3U C UX CTPOEeHUeM U (QyHKLIWSIMH;

- CBOMCTBA Pa3/IMYHbIX JUCIIEPCHBIX CUCTEM U
PacTBOPOB OMOMOIMMEPOB, METO/IbI AHA/IK3a
COCTaBa U XUMHUECKUX CBOMCTB BEIIIeCTB;

- TIpaBW/Ia TeXHUKHU 0€30T1aCHOCTH Y MpaBU/Ia
paboThI ¢ labopaTopHBIM 000PY/OBaHUEM U
CpefCTBaMM U3MepeHU;

- TEXHUUYECKHe BO3MOYKHOCTH COBPEMEHHOTO
nabopaTOpHOT0 000pPYI0BaHMS;

- OCHOBHbIE eCTeCTBEHHbIe, OMOIOTHUECKHe U
nipodeccroHaIbHbIE TIOHSITHS M METO/IbI TIPH
pereHun o61erpodeccroHanbHBIX 3azay,
COBpeMeHHbIe TeXHOJIOTHH C UCTI0/Ib30BaHHEM
NIPUOOPHO-UHCTPYMEHTaIbHOU 0a3bl

YMerts:

- TI0/Tb30BaThCsl XUMUUECKUMH PEAKTHBAMHU,
nabopaTOpHBIM 000py/I0BaHUEM U CPe/ICTBa-
MU U3MepeHWs TIPH MPOBeIeH|H 1abopaTop-
HBIX UCC/Ie[JOBAaHUIA;

-CTaTUCTUYeCKU 0OpabaThiBaTh ¥ UHTEPIIpe-
THUPOBATh UX Pe3y/IbTaThl:

- UCTI0/Tb30BaTh OCHOBHbIE €CTECTBEHHBIE,
Ouosoruyeckre u mpodeccroHabHbIE TIOHS-
THUSI 1 METO/IbI TIPU PelieHuH ob1ernpodeccu-
OHaJIbHBIX 3a71a4

Bnapets:

- HaBbIKaMU 00OCHOBaHUSI ¥ peainu3aluy B
npodeCcCOHaTbHOM JIeATeTbHOCTH COBpe-
MEHHBIX TEXHOJIOTHH C UCIO/Ib30BaHUEM TPU-
OOpHO-MHCTPYMEeHTa/IbHOM 0a3bl;

- HaBbIKaMU PabOoTHI CO CTielMaTu3upOBaH-
HBIM 000pY/IOBaHKEM U CPe/ICTBAMHU U3Mepe-
HUSI TIPY TIPOBE/IEHUM JTab0PaTOPHBIX UCCTIe-
JIOBaHUU.

nas

TCn
CobecegoBaHue
3aiura JIP




O1jeHoOYHbIe MaTepHaJIbl M CPeACTBa AJIsl MPOBepPKH c()OpMHPOBAHHOCTH
KOMIIeTeHIMi
Mogpayas 1: «Heoprannueckass XUuMHUsI»
Pa3pen 1. «BBegenue B npeagmeT xuMuH. OCHOBHbIE 3aKOHBI U IOHATHUSA»

Tunossble 3a/jaun no pasfeny: «Beesenue B npeagMer xXuMu. OCHOBHBbIE 3aKOHBI U
MOHATHUA»

1. IIpu B3aumozericTBUM 3,24 T TpexBaJeHTHOIO MeTasljla C KUCI0TOU Bbiennnock 4,02 1 Bo-
Jopoza (H.y.). Berurciute MossipHble MacChl S5KBUBaJIEHTOB MeTajula, ero OKCH/a U aTOMHYI0 Maccy
MeTaJuia.

2. ITpu BoccTaHOB/IeHUH BogopoaoM 10,17 © oKcHza JBYXBaJIEHTHOrO MeTasia 00pa3oBaioch
2,25 T BOZpI, MOJISIDHas Macca 5KBHBajeHTa KoTopou 9,00 r/mMonb. BeruncanTe MossipHble Macchbl K-
BUBAJIEHTOB MeTaslla, ero rujpoKCcr/ia U aTOMHYIO0 MacCy MeTaJlia.

3. Ha okuranmwe 2,99 r aByXBa/leHTHOTO MeTaljia notpeboBanock 1,33 11 kuciopoza (H.y.).
Bbruniciute MosipHble MacChl 5KBUBA/IEHTOB MeTaJlia, ero okcuza. Kakou sto metann?

4. Tlpu BocctaHoBieHuu 6,50 T OKCHla TPeXBAJIeHTHOTO MeTasia o0pa3oBanochk 4,45 r MeTall-
J1a. Belunciivte MoJIsIpHBIE MacChl 5KBUBa/IeHTOB MeTaslla, ero okcuza. Kakout ato meramun?

5. Cynbbu mbllbsika cogepxuT 39,0% cepbl, Mo/IsipHasi Macca KBUBajeHTa KoTopoit 16,0
r/Monb. BbluncinTe MOJISIPHYIO MaccCy SKBMBajieHTa U BaJIeHTHOCTb, MBILIbSIKA, COCTaBbTe (hOPMYJTY
3TOr0 BelecTBa.

6. Ilpu peakuuu mexnay 0,366 r AByXBaJIeHTHOTO MeTajla U KUCJIOTOW BBIEMUIOCh 336 M
BoZiopo/ia (H.y.). Beiunc/ivte MosisipHble MacChl 5KBHBa/IeHTOB MeTajljla, ero OKCH/ia U OrpeziesiuTe Ka-
KOM 5TO MeTaJll.

7. BogopoiHOe coelMHeHWe TPeXBaJIeHTHOIO 37ieMeHTa coziepKuT 8,9% Bogopoaa. Berumciu-
Te MOJISIDHbIE MacChl 5KBHMBaJIEHTOB 3/IeMEHTa, JaHHOr0 THJPH/ia M aTOMHYIO0 MaccCy 3/eMeHTa.

8. st pactBopenust 16,86 T MeTasia motpeboBanock 14,7 r cepHOM KUCIOTHL. Bbruncivte Mo-
JISIDHBIE MacChl S5KBMBa/IeHTOB MeTasljla U ero OKCUZa.

9. AByxBaneHTHbIN MeTann maccoi 0,601 r B3aumoelictByet ¢ cepoii maccoi 0,480 r. Beiuuc-
JIUTe MOJIIpPHbIE MacChl 5KBUBaJIEHTOB MeTaslla, Cy/ib(r/a MeTasia ¥ aTOMHY0 Maccy MeTasa.

10. B okcupe TpexsaseHTHOro Metas/uia Maccou 5,10 r copepxurcs 2,40 r kucaopoga. Beranc-
JIUTe MOJIIPHbIE MacChl 5KBUBAJIEHTOB MeTajlla, ero OKCH/ia U aTOMHYI0 MacCy MeTasia.

11. Ilpu okucnenun 2,81 T AByXBa/eHTHOrO MeTasjia oOpa3oBanock 3,21 T ero okcuzaa. Boi-
YUC/IUTe MOJISIPHYI0 Maccy MeTana. Kakoii 5To Mmeta/un? KakoBa mMosisipHas Macca MeTasia U MoJisip-
Has Macca 5KBHBaJ/IeHTa MeTasiia?

TpeboBaHus K odopM/IeHHI0 OTUeTa MO JlabopaTopHoii pabore.

Otyeta opopmiisieTcs B 1abOpaTOPHOM TeTpajH.
CopepikaHue oTyeTa:

[NopsiakoBbIiA HOMep J1labopaTOpHOI paboTEI, ee Ha3BaHUe.
Lenb paboTHI.
3azanue.
KpaTtkoe TeopeTrueckoe BBeJileHUe K JaHHOU pabore.
Ha3saHue OMbITOB.

6. OdopmiieHre pe3y/bTaTOB ONBITOB B COOTBETCTBUY C NPeZbsBsIEMbIMU TPeOOBaHUSMHU.
3amuTa 1a60paTOpHOI pabOTHI OCYILECTB/SIETCS HA 3aHSATWUH, C/AeJYIOIIeM TI0C/ie ee BbIOTHEeHHsI.
I1pu 3amuTe CTY[EeHT J0/DKeH Npe/iCTaBUTh OTYeT T0 j1abopaTopHOM paboTe, cocTaB/IeHHbIH 110 Tpeji-
JIO)KEHHOM BbIllIe CXeMe, MOSICHUTh BCe MpUBeJieHHbIe PacyeThbl U BbIBO/IbI, BHITIOJTHUTh CBOM BapUaHT

GThwhe



3a/laHus 110 TeMe JlabopaTopHOM paboThI (PEeInTh 3a/jauy WK COCTaBUTh YPaBHEHUS] XUMUUEeCKUX pe-
aKLui).

TecToBble 3a/JaHUA /1A TeKyIlero KOHTPOJIsi 3HaHMII 10 pa3jeny: «BBefeHNe B IpegMeT XHMHH.
OcHoBHbIe 3aKOHbI U TIOHATHUS»

Ba)kHeiilne Teopuu, COCTaB/IAIOINE 0CHOBY XUMHUH, ITO

+ aTOMHO MOJIeKyJ/IsipHasi TeOpysi KBAaHTOBasi TeOPHsI CTPOEHUSI aTOMOB U MOJIEKY/JI, 3aKOH COXpaHEeHUsI

Macchl ¥ SHEPTUU, TIePUOANUECKUN 3aKOH;

OKHUC/IUTe/TbHO- BOCCTAHOBUTEJIbHASL TEOPUS], TEOPUS U/ea/IbHbIX Fa30B, TEOPHsI CTPOEHUST KOMIL/IeKC-

HBIX COeMHEeHHUN;

Teopusi KUCJIOT U ocHOBaHuM bpeHcTtena Jloypu, Teopusi BaeHTHBIX CBsi3eli ["aitTyiepa u JIOHJ0Ha;

Teopusi XUMUUeCKUX CBsi3eld, TeOpUsi reTeporeHHbIX TIPOL[eCCOoB, 31IeKTPOHHAas TeopuUs;

Menbuamen XHMHYeCKH Hele/ITMMOM YacTHIeH BellleCcTBa AB/ISAeTCH:
MOJIEKY/Ia;

HOH;

+aToM;

XUMHUYECKUH 3JIeMEeHT;

KonuyecTBo BemecTBa — 370:

+TI0pLYsI BelllecTBa, U3MepeHHasi B MOJISIX;
YKC/I0 CTPYKTYPHBIX YacTHL, paBHoe 6-10%3
Macca BellleCTBa;

HaBeCKa Bell|eCTBa;

M30T0NBI XMMHYECKOI'0 3/IeMEeHTa 0T/IMYAKTCA APYT OT Apyra:
+110 YUC/Ty HEMTPOHOB;

T10 YUC/IY 3/IeKTPOHOB;

T10 YMCJTy TIPOTOHOB;

TI0 TTOJIOKEHUIO B IepUOJUYEeCKON CUCTEME;

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

docdop, Bojopoj, MUpHUT, cepa;

JlepeBo, TIeCOK, MeT;

+)Kese30, cepa, 030H, ajiMas;

N3 nepevyuc/ieHHbIX AIBJICHHM 0TMEThTEe XUMHYECKHEe:
+ropeHue CIIMUKH;

+CKHUCaHWe MOJIOKa;

+p>KaBJIEHHE >Keje3a;

IMpaBJ/IeHHWE MeTaJl/ia;

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

3aKOH 5KBUBAJ/IEHTOB;

+3aKOH COXpaHeHUs MacChl Bell[eCTBa;

3akoH ABOrajpo;

Uro Ha3bIBaeTcs MOCTOAHHOU ABora/ipo?
1 Mosib BelecTBa, cogepsairuii 6,02-10 2moneky;
+uncio vactuiy 6,02-1023, cogepxkaiuxcs B 1 Mojib 1060r0 BelecTsa;



1 Mok BelriecTBa, cogepsamuii 6,02-10 22 aroMoB;
cogepkanue 6,02-10 23 aromoB B 12 1. yriepopa;

Kem ycTaHOB/IeH 3aKOH II0CTOAAHCTBA COCTaBa BellecrBa?
M. B. JIOMOHOCOBBIM;

K. JanbToHOM;

+XK. IIpyctom;

A. ABorazpo;

MHorune XuMH4YeCKHe 3/IEMEHThI 00Pa3yl0T HECKO/IBKO MPOCTHIX BeIeCTB, 00/1afal0IuX pas-
JIMYHBIMHU cBoMcTBaMu. Kak Ha3bIBalOT 3TO siB/IeHHE?

M0JIUMOP(PU3MOM;

COMOJIOTHEH;

MHOT'OMEPHOCTBIO;

+a1oTponuen;

XuMHYecKHe CoeJHHeHHs MePeMeHHOr0 COCTaBa Ha3bIBAOT:
CJIO)KHBIMU BeIIleCTBAMU;

JATbTOHU/IAMU;

KOMIUIEKCHBIMH BeIlleCTBaMU;

+0epTo/MaaMu;

XuMuueckKye coeJHUHEeHU MOCTOAHHOI'0 COCTaBa HA3bIBAIOT:
OepTonMaamuy;

BelljeCTBaMU;

+1a/1bTOHUAMU;

KOPILyCKYy/IUlaMy;

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

+64,

22.4;

2,2;

OmnpepeuTe KOJIMYECTBO MOJIb XJI0Pa, 00beM KOTOpOro mpH H.y. ocrasser 11,2 1
+0,5;
11,2;
22,4;
10,5;

Macca obpa3ua kapooHara Kaibius paBHa 10 r. Onpesesure KoJIM4eCTBO MOJIb 3TOH COTH
100;

+0,1;

0,01;

10;

Kakyto maccy (r) umeet 1,55 -10%3 mosieky Bogbl
+4,63;

46,3;

0,46;

46;



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

+100;

0,1;

1000;

MoJisspHas Macca KaKHX M3 MPUBe/JeHHbIX HIDKE BeIl[eCTB OiMHAK0OBa
CaCO3 u NaBr;

+H3PO4 1 HaSOy;

CuS u AuCls;

NaBr u CuS;

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

a30T U KUCJIOPOJ;

amMMuaxK 1 ¢Top;

KUciopo/ 1 ¢Top;

Kakoii 00bem 3anuMarot npu H.y. 100 Mosib s1r060ro rasa
22,4 n;

+22.4 nv3;

22,4 M5;

2,24 m3;

B kKakom o00béMe (J1) aproHa (H.y.) COAEP)KMTCH CTO/IBKO JKe aTOMOB, CKOJIbKO B 11,2 1 Bogopoja
+5,6;
11,2;
22,4;
224;

Kakoii U3 MeTa/I/IoB MO)KeT MMeTh MOJIAPHYI0 MacCy SKBHBaJ/IeHTa, paBHYI0 32 r/Mo/ib
+Cu;

Fe;

Na;

Ca;

MoisipHbIe MacChl JKBUBA/IEHTOB KaKHX BelleCTB PAaBHbI HX OTHOCUTE/IbHBIM MOJIEKY/ISIPHBIM
Maccam

+HCI 1 HCIOg;

CaCl> u NaHCOg3;

+HCI u NaHCO3;

HClO4 u CaCly;

KakoB ¢akTop 3xBUBa/IeHTHOCTH 0PTO(0ochopHOI KMC/IOTHI B PeaKIjum:
H3PO4 + 3KOH = K3P04 + 3H20
1
1/2
+1/3
1/5

Onpepaenure 3HaUeHUSA MOJIAPHBIX MAacC YKBHBa/IeHTOB (r/MoJib) cieyromux BemectB: NaCl u
NaHSO3



+58,5 1 104

104 u 58,5

58,51 10,4

585wu 1,04

Haiigute Maccy BemjecTBa HUTpaTa aMMOHHUS ( T'), KOTOPasi MOXKeT ObITh MOJIyYeHa NP B3anuMo-
JAeUCTBUU 224 /1 aMMHAaKa C a30THOH KUC/I0TOM NMPU HOPMAJ/IbHBIX YC/IOBUAX.

8

+800

80

0,8

B peakiuio ¢ BoJjopooM BCTynu/io 7,1 r ra3oo0pa3Horo xjiopa. PaccunTaiiTe KOJIMUeCTBO Belle-
cTBa (M0JIb) MPOAYKTA pPeaKiiu.

0,1

0,3

+0,2

0,4

CepHyI0 KHC/IOTY IO/Iy4alT NpH B3anMojeiictBuu okcuja cepbl (VI) ¢ Bojoii. CKo/IbKO rpam-
MOB OKCH/Ia Cepbl HE00X0AMMO B3ATH /i moayuenusi 196 r Hx SO4?

1,6

+160

16

0,16

130 r gUHKAa NMpopearupoBasio ¢ KHCA0poAoM. CKo/IbKO rPaMMOB 0KCH/ia [IHHKA 00pa3oBaioch?
1,62
+162
16,2
1620

Kakoii 00sem (/1) AnoKcuja cepsbl (H. y.) oopasyercs npu oxuranuu 20 1 H>S? Peakius npote-
KaeT B COOTBETCTBHH C YPaBHEHHEM

2H; S + 30 = 2S0; + 2H0.

0,02

2

0,2

+20

Kakas Macca BojpI () MoXeT ObITh MO/Ty4YeHa NP B3aUMO/IeiiCTBUH C KMC/I0PO/ioM 224 J1 BOJO-
poaa?

0,18

18

1,8

+180

HaiiuTe Maccy ruApoKcH/a Ka/ibuA (T), KOTOPBIN 0L MO/TyYeH NMPHU B3aUMO/IeHCTBHH C BO/J0M
658,8 r HeraiieHoM U3BecTH, cojepxauieid 85 % CaO.

74

800

+740

1000



Bonpocs! s codecegoBanus mo pasjeny 2 «CTpoeHHe aTOMa M XMMHYECKAs CBA3b»
1. CoBpemMeHHbIe Npe/iCTaB/IeHUs O CTPOeHHUU aToMOB. M30Tonbl. CTpoeHwue.
3/IeKTPOHHBIX 000/I0UeK aTOMOB. J/IeKTPOHHAsi KOH(MUTypaLlysi aToMa.
2. 3aKOHOMEPHOCTH U3MEHEHHUs] XUMUUECKUX CBOWCTB 3/IEMEHTOB U UX COeUHEHUH B 3aBUCHMOCTH OT
nosiokeHus B [leproguueckoii cucteMe 31eMeHTOB.
3. XuMuueckasi CBsi3b: KOBajieHTHasi (TIOJIsIpHasi ¥ HeroJisipHasi), UOHHas, MeTayiiueckasi. CriocoObl
o0pa3oBaHus KOBaJIeHTHOM CBSI3U. DJIEKTPOOTPULIATETbHOCTb.
4. Turbl ruOpUIU3aIM aTOMHBIX OpOuTasieid. 'eoMeTpust MOJIEKY/I.
5. CTerneHb OKUC/IEHUS U BaJIEBHTHOCTb XUMUUECKHX 3/IEMEHTOB.
6. BomopogHast CBfI3b.
7. Me>XmMoJieKyJ/IsIpHble B3auMO/1eliCTBUSI.

Tumnosele ynpaxHeHus 1o pasaeny 2 «CTpoeHne aToMa U XUMHUYeCKasi CBA3b»
1. HanuiuuTe 371eKTpoHHBIe (JOPMYJIbl aTOMOB 3/IEMEHTOB C TOPSAKOBBIMA HOMepamu 16 u 29, yuu-
ThbIBasi, YTO y IOC/IeHETO Ha YeTBePTOM SHepPreTUYeCKOM YpPOBHe OJWH 3/1eKTPOH. K KakoMy 3iek-
TPOHHOMY CE€MENCTBY OTHOCUTCS KaXX/bIM U3 3THUX 3/IEMEHTOB?
2. Hanmimmre 3neKTpoHHBIE (POPMYJIBI M YKaXKWTE YUCI0 CBOOOAHBIX d-opbuTasneii A/ii aTOMOB CKaH-
[Visl Y LIUPKOHUSL.
3. Hanummre 571eKTpoHHBIe (hOPMYJ/Ibl aTOMOB ¥ MOHOB aTFOMUHUS U KaJIbLUSL.
4. HanuiuTe 3/1eKTPOHHBIE (POPMYJIbI aTOMOB 3/71EMEHTOB C MOPSJKOBBIMKA HOMepaMu 35 U 42, yuu-
ThIBAs, YTO y [TOC/IeJHEr0 Ha [1TOM SHepreTUUeCKOM YPOBHe OJIUH J1IeKTPOH.
5. Hanummre snekTpoHHble OpMy/bl aTOMOB Maprasija U cejieHa. K KakoMy 371eKTPOHHOMY ceMeii-
CTBY OTHOCHTCS K&XK/Jbli U3 3TUX 3/1eMEHTOB?
6. Hanmimre sneKTpoHHbIe (POPMYJIbI M YKa)KHUTe UnC/Io CBOOOAHBIX d-opOuTasieit /151 aTOMOB TUTaHa
¥ HA0OwMs1.
7. Hanvimmre 3/1eKTpoHHBIE (DOPMYJ/IbI aTOMOB KpPeMHHsI U >kese3a. Pacrnipefienvte BajJleHTHBIE 3J1€K-
TPOHBI 110 OPOUTAJISIM /IJIs1 STX aTOMOB B HEBO30Y)K/JEHHOM COCTOSIHUH.
8. YKaxuTe Bce 3HaUeHUsI IJIaBHOT'O, OPOUTATBHOTO U MarHUTHOTO KBAaHTOBBIX UKCe i/l 3JIEKTPOHOB
aTOMOB OepuIis M KUCIOPO/a.
9. YKaxuTe BCe 3HaYEHUS IJIaBHOTO W OPOUTA/IbHOTO KBAaHTOBBIX UMCEsT /ISl BHEIIIHUX 3JIEKTPOHOB B
aToMax 3/1IeMeHTOB C MOPALKOBbIMUA HOMepamu 27 u 32.
10. HanuiuwmTe 371eKTpOHHBIE (DOPMYJIbI aTOMOB MarHusi U xjiopa. Pacripefieniite BajleHTHbIE 3/1€KTPO-
HBI TI0 OPOHUTASM aTOMOB X/I0pPa B BBICILIEM SHEPTeTUUECKOM COCTOSTHUM.
11. Hanmumwure 371eKTpOHHbBIE (DOPMYJIbl M YKaXKUTe YMCJIO BaJIEHTHBIX JIEKTPOHOB /11 aTOMOB HUKEJIs
1 6poma.

TecToBbIe 3a/JaHus /1A TeKyIero KOHTPOoJ/isi 3HaHMi Mo pasjeny: «CTpoeHue aroMa 1
XHMHUYeCKas CBA3b»
YTo AB/IAETCA 0CHOBAaHHEM /i/Ifl COBPeMeHHOH KBa/Tu(puKaIuu XMMHYeCKHX 3/1eMeHTOB?
Ba/IeHTHOCTh
CTpOeHHe aToMa
aTOMHas Macca
+41C/I0 MPOTOHOB B si/ipe aToMa

Yro onpejenser (pU3UUECKHI CMBIC/I OPAAKOBOr0 HOMepa XMUMHUYeCKOro 3j1emMeHTa?
TI0/I0KeHHe 3/IeMeHTa B [IepUOAUUeCcKOr cUcTeMe

+YKCJI0 ITPOTOHOB B s/ipe aToma

YKC/I0 SHepreTUUeCcKuX ypoBHeH

YMCJIO HEUTPOHOB B aTOMe



Yro onpejenser pU3NUECKHI CMBIC/I HOMepa Mepuojia B MepruouuecKoi cucreme?
CXO/iHbIe (hU3UKO-XUMHUECKHE CBOMCTBA 3/IEMEHTOB JJaHHOTO TIepro/ia

MeTa/uInyecKre CBOMCTBA C/ieBa HalpaBo 0c/labeBaroT

+YHCI0 3/IeKTPOHHBIX YPOBHEH B aTOMax paBHO HOMEPY MepHoza

CBOMCTBA 3/IeMEHTOB MePUOINYECKU TTOBTOPSIOTCS

Yem 00yC/10B/IeHbI MeTA/UTHUECKHE CBOMCTBAa XUMUUYECKHX 3/IEMEHTOB C TOUKH 3PeHUs] XUMHH ?
+CIoCcoOHOCTBIO aTOMa OTJABATh 37IeKTPOHbI

CIIOCOOHOCTBIO pearupoBaTh C HeMeTasylaMU

BeJTMUUHOMN 3/IeKTPOOTPULIATeTbHOCTH

CTPOeHHeM KPHCTa/l/TMUeCKOr perieTKu

Kakue cBOHCTBa yCH/IMBAIOTCA Y XMMHUYECKHX 3/IEMEHTOB IJIaBHBIX MOJTPYNII C yBe/THYeHHEeM
aTOMHOr0 HOMepa?

+MeTa/I/INYeCcKre CBOMCTBA

HeMeTa//IMUecKre CBONCTBa

XUMHUYeCKasi aKTUBHOCTD

PacTBOPUMOCTH B BOJie

Kakue cBoHCTBa yCH/IMBAIOTCSA Y XMMHUYECKHX YIEMEHTOB B Mpe/ie/iax Mepuoja cJieBa Hanmpapo?
MeTa/l/InueCcKui 6/1ecKk

3JIEKTPOIPOBOJHOCTh

+O0KUAC/IUTe/IbHEIE CBOMCTBA

OTHOCHUTE/IbHAS IIJIOTHOCTh

KaKne XUMHUUYeCKHe 3JieMeéHTbI paCl'IOJIO)KEHbI B HOPH}IKE B03paCTaHl/lﬂ HUX dTOMHBIX pa,quycos
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rj1aBHbBIX NOArpyNIiax NepHOAHYECKOH CHCTEMbI BOCCTAHOBUTE/IbHAsI CIIOCOOHOCTH aTOMOB
XMMHMYEeCKHX 3/IeMeHTOB pacTeT C:

yBeJMUeHUEeM Urc/ia HeUTPOHOB B sifipe

yMeHblIeHHeM pajinyca aTOMOB

yBeJIMUEHUEM UKMCia 37IeEKTPOHOB Ha BHELLIHEM SHEepPreTUYecKOM ypPOBHe

+yBe/IMUeHreM pajuyca aToMOB

Yucno 1ekTponos B uone Fe?* cocrasnsier:
23

+24

26

56

Yemy paBHO 410 cBOOOAHBIX 3d opOuTasnei B aToMe MHKA?
5

+0

1

2

B no604YHBIX OArpyNIax NepuoANYecKoil CHCTEMbI BOCCTAHOBUTE/IbHAsA CMIOCOOHOCTH aTOMOB
XMMHMYEeCKHX 3/IeMEeHTOB pacTeT C :



+yBe/IMUeHHeM pajjuyca aToMOB

yMeHbIlIeHHeM pajinyca aTOMOB

yBeJIMYeHHeM UMC/Ia 37IeKTPOHOB Ha BHeIIIHeM SHepreTHYecKOoM YPOBHe
yBe/InyeHueM 3apsifia sapa

YeMy paBHO MaccoBOe YHC/I0 aToMa?
YKCJTY TIPOTOHOB B aTOMe

YKCJTY 3/1eKTPOHOB B aTOMe

YHCTy HEUTPOHOB B aTOMe

+4KC/Ty HYK/IOHOB B aTOMe

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

16

+15

46

Kakoe KBaHTOBO€ YK (/10 XapaKTepU3yeT HallpaB/ieHHe 3/IEKTPOHHOr0 00/1aKa B MPOCTPaHCTBe?
n

1

+ml

ms

Kakue 3HaueHHUs1 MPUHUMAaET MarHUTHOEe KBAHTOBOE YKCJ/I0 /i opouTasieii d-moaypoBHs?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO 4YHC/I0 opOuTasiei Ha f-nmogypoBHe?
1

3

5

+7

ATOMBI, KAKOr'0 /1eMEeHTa HMEI0T 3/IEKTPOHHYI0 KOH(UIypaIMI0 BHEIIHero cios: 4s4p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAIOTCA aTOMBI H30TOMOB O/JHOT'0 3/IEMeHTa?
YKCJIOM TIPOTOHOB

+4YKC/IOM HEHTPOHOB

YKCJIOM 3JIEKTPOHOB

3apsJioM sipa

Yemy paBHO MacCcOBOe YUC/I0 a30Ta 7N, KOTOPbIH CO/Iep>KUT 8 HeHTPOHOB?
14

+15

16

17



Kakue 3HaueHusi NPMHUMaeT opOUTa/IbHOE KBAHTOBOE YHC/IO A/Is1 BTOPOI'0 SHEPreTHYecKoro
ypPOBHA?

0, 1,2

-2,-1,0,1,2

+0,1

1

Kak 00603Hauaercsi mnogypoBeHb, Ajs1 Kotoporon =4 ul=0?
4f

4d

4p

+4s

ATOMBI, KAKOI'0 3/IeMeHTa HMEIOT YIeKTPOHHYI0 KOH(QUIYPaIjMI0 BHELIHero cJiod:...3s23p*?
6C

1451

+16S

24Cr

TpoHHas ¢opmysia atoma 1s22s*2p63s23p3. Onpegenure 3/1eMeHT U BO3MOXKHBIE CTENeHH OKHCJIe-
HUA

+3, +5. As

+4, +6. S

++3, +5.P

+3, +6.P

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

+ 20

50

19

Jl/ia aToMa C 3/1IeKTPOHHOM (pOpMYJI0H BHELIHHUX 3/IeKTPOHOB yKaxuTe 4 s23d'%4p? unciio Hecna-
PEHHBIX 3/IEKTPOHOB B 0CHOBHOM COCTOSIHMM aToMa

5

6

+2

4

YKaxuTe 3/1eKTPOHHYI0 (hopmyJty aToma ¢ropa.
1522522p®

1522s22p?

+1522s22p°

1522s522p®3s?

ﬂﬂﬂ pﬂ}:[ YdCTHI} YKa)KlrITE, I KOTOPLIX BHEKTPOHHIJIE d)OpMYJ'HJI O0/JMHAKOBBI.
Cl,F, Br

Li*, Na*, K*

+Mg?*, F-, Na*

N, O, F



YKaKuTe M0J/IHYI0 3/IEKTPOHHYI0 opMyJy aToma 23 V B 0CHOBHOM COCTOSIHMH, PaciioJiarasi op-
OuTa/u (3HepreTUYecKue MoAypoBHH) B COOTBETCTBHH C yBe/IMUeHHeM 3Heprun. Onpeje/iure
Habop yeTbIpex KBAHTOBBIX YHCEJI /I/Is MOC/IeJHEero 3/IeKTPOHA JAHHOI0 /1eMeHTa.
1522522pf3s23p63d*4s>; n = 4;1 = 0; ml = 0; ms = -

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

1s22s22pf3s?3p83d*4s’; n=3;1 =2; ml=1; ms = %

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

YKa)kuTe M0/IHYI0 3/IEKTPOHHYI0 opMyJly aToMa 30Zn B 0CHOBHOM COCTOSIHMM, paciio/iaras op-
OuTa/u (3HepreTUYecKue MoAypPOBHH) B COOTBETCTBHH C yBe/IMUeHHEeM PaCcCTOSHUA OT Afpa.
OnpepenuTe HaGOp YeThbIpeX KBAHTOBBIX YHCE/I /Il MOC/IeJHEero 3/IeKTPOHA JAHHOI0 3/1eMeHTa
1s225?2p%3s23p©3d74s%; n = 3;1 =2; ml =-1; ms =%
+15%25%2p®3s23p®4s23d'%; n 1 =2;ml=2; ms=-%
1s225?2p%3s23p©3d74s?; n = =2;ml=2; ms="%

2

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

YKaxuTe NMO/THYIO 3/IEKTPOHHYI0 ¢hopMysy aToMa 15sP B Bo30yxaeHHoM cocTosinuM (P*), u moHa
P3*,

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

P* 1 s22s22p®3s'3p33d!; P3* 1 s22522p63s°3pP.

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

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

YKaKuTe M0J/IHYI0 3/IEKTPOHHYI0 (hopMyJly aToMa B OCHOBHOM COCTOSIHMH, pacioJiaras opoura-
/K (3HepreTUYecKue MoAypoBHH) B COOTBETCTBUH C YBe/IMYEHHEM PAaCCTOSAHUSA OT A/pa, eC/Iu
MOC/IefHEMY 3/IeKTPOHY JAHHOI'0 3/IEMEHTa COOTBETCTBYIOT C/Ie/ylol{e KBAHTOBbIE YKC/Ia: N =
3;1=2; ml = -1; ms = —%. Kakoii 310 3/1eMeHT?

1522s22p®3s23pb3d24s? ; 22Ti;

1522s22p®3s23p®3do4s? ; 29Cu;

+15%25%2p°®3s23p®4s23d? ; 22Ti;

1s22522pf3s23pb4s23d® ; 29Cu.

YKaxuTe MOJIHYIO 3/IEKTPOHHYI0 (JopMyJly aToMa 16S BO BCEX BO3MOXKHBIX BO30YK/EHHBIX CO-
crosHUAX (S¥*).

1522522pf3s23p*; 1522522pf3s23p33d!

1522s22p®3s23p*; 1s%2s?2p®3s!3p33d?

+1522s22p53s23p33d!; 1s22s22pf3s!3p33d?

1522s22pf3s!3p33d?; 1s22s%2p°®3s23p©3d24s?

OKHC/IMTE/IEM WIH BOCCTAHOBHTEIeM MOTYT ObITh atoM oF u moH F~.
+9F — To/1BKO OKHMCIUTeNb ;F~ —He oKuc/vTe b , He BOCCTaHOBUTEJIb

oF — 1 oKHMC/mMTeNns M BOCCTaHOBUTeIb; F~ — TO/IBKO BOCCTaHOBUTE/Ib

oF — TonbKO OKMCuTesNb ; F~— TOJIBKO BOCCTaHOBUTEIb

oF—— TonbKO OKUCIUTENB ; F~ — 1 OKUCIUTeNb M BOCCTaHOBUTETb

Pacnosioxxure ciieyonfue opourTaau ( FJHepreTuyecKue moJypoBHH) B MOPsiAKEe BO3pPacTaHUs
Heprum: 3p, 3s, 3d, 4s, 4p. Vicrio/ib30BaHHe KaKoOro npaBu/ia Mo3BoJisieT NoATBepUTh JaHHYI0
C/1e/I0BaTe/TbHOCTD?

35<3p<3d<4s<4p; 1- e npaBuio KjeukoBCKOro

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

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



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

Pacnonioxxute ciepywonue opouTanu ( 3HepreTuUecKue MoJypoBHH) B MOPSAAKE BO3PACTaHUS
Hepruu: 4s, 4p, 4d, 5s, 5p. Ucno/ib30BaHHe KaKOro MpaBu/ia MO3BoJIseT MOATBEPAUTD JJaHHYIO

0C/1e/I0BaTe/TbHOCTD?

4s< 4p<4d<5s<5p; 1- e npaBuno KieukoBckoro

4s <4 p<5s<4d<5p; 1- e npaBwio0 KjeukoBCKOro
45<4p<4d<5s<5p; 1- e u 2-e npaBuna KieukoBckoro
+4s <4 p<5s<4d<5p; 1- e u 2-e npaBuia KneukoBckoro

YKa)KHTe, B KdKHX H3 IIPUBEJEHHBIX HH)KE€ M0J/IEKYJ/I KPATHOCTb CBA3U PdBHA JBYyM:
+0

N2

Clz

+CoH>

YKaxuTe, B KAKUX U3 NMPHBeieHHbIX HIDKe MOJ/IeKY/I KPaTHOCTh CBAA3U paBHa TpeM
O))

+N2

Cly

H>

Ykaxxure Mo/IeKyJ1y, B KOTOPOH CTeleHb HOHHOCTH Hau00,/1bIIas
HCI

HBr

HI

+HF

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

+Hy SOq4

Clh

H>

YkaKute M0J/IeKy/Ibl, B KOTOPbIX HIMeeTCs CBSI3b, 00pa30BaHHAasI M0 JOHOPHO-AKI[eIITOPHOMY Me-

XdHU3MY:
O2

N>

Cl,
+NH4+

Ykaxure COeJUHEHHUSA, B KOTOPbIX HMEHTCHA Sps- Fﬂﬁpﬂﬂﬂble OpﬁﬂTaﬂl/l .
+H>0O

+NH3

HCl

CcO

Ykaxure COeUHEHHUA , MOJIEKYJ/IbI KOTOPbIX UMEKOT ﬂﬂHEﬁHOQ CTpo€HHE :
+CO2

H>O

NH3

CCly



Ykaxure CoeJUHEHUA , B KOTOPBIX (l)OPMa MO0JI€KYJ/I TDPUTOHA/IbHAA MAPaMHU/iad:
CO2

NO>

+NH3

BFs3

Ykaxure CoeJUHEHUA , B KOTOPbBIX 0p6HTaJIPI LHEHTPA/JIbBHOI'0 aTOMd HAXO0AATCHA B Spa- Fﬂ6pl/lﬂl/l-
3aIMH :

+CH4

BF;

CoO

COa.

YKaxuTe BellecTBa, KOToOpbie 00pa3oBaHbl 3a CYET KOBA/ICHTHOM HeIo/IAPHOM CBA3M:
SO»

+02

P20s

+Cl

YKa)KuTe BelleCcTBa , KOTOpPbIe 00pa30BaHbI 3a CYET HOHHOW CBA3MU:
+KCl

NO2

P205

+Nal

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

+H3PO4

NH4Cl

[BF4]-

+ H>SO3

Kakmue okcujipl 0yyT MMeTh 0oJiee MO/ISAAPHYIO CBAI3b: OKCHABI MeTa/I/IoB I rpynnbI riiaBHou
NO/IrPYIIIbI WM OKCUABI MeTasI1oB II rpynmel riiaBHo# noArpynmnsi? B BoIOpanHoi nmojgrpymnme
YKa)KUTe 3/IEMEHT, OKCH/] KOTOPOro UMeeT Haubo,iee MoJIAPHYH CBA3b.

OKCH/Ibl MeTasl/1I0B | rpynrsl ryiaBHOW noArpynmnel, Li>O

+oKcuzbl MeTasnoB | rpynmnel rnaBHoW noArpynmsl, FroO

OKcH/bl MeTa/y1oB 11 rpymnmel ryiaBHOM noArpymnmnsl, BeO

okcuzbl MetasnoB 11 rpynmel rnaBHoM noArpymsl, RaO

Ykaxure COeUHEHHUA, MEIKAY MOJIEKY/IAMH KOTOPbIX BO3MO>XHd BO/IOPOJHAA CBA3b:
+NH;
+HF
+H>0O
02
Bomnpockl Aisi codecejoBaHus o pasaeny 3 « XMMHUeCKasi TePMOAMHAMHMKA U KHHETHKa»

1. Yro usyyaet xumuueckass TepMOJMHaAMUKa?

2. CKOpOCTH NpOTeKaHUsl XMMUUeCKUX NpeBpallieHu ¥ MeXaHU3Mbl 3TUX IIpeBpallleHUi.

3. DHepreTruecKre XapaKTePUCTUKKA (PU3NYeCKUX U XMMUYECKUX TTPOLIeCCOB U CITIOCOOHOCTh XMMUYe-
CKMX CHCTeM BBINIOHSATh 10JIe3HYI0 paboTy.



4. YcioBusl CMeLeHUsl XUMUYeCKOT0 PaBHOBECHSI.
5. BiusiHMe KaTtann3aTopoB Ha CKOPOCTb XUMUYECKUX MPOL[eCCOB.

Tumnossble 3aauM 10 pasgeny 3 «XumMHuecKas TEPMOAMHAMUKA M KMHETUKa».

1. KoHcranTta ckopoctu peakiyu A + 2B « 3C paBHa 0,8. HauanbHble KOHLIEHTpaLMX Be-
mectB A u B paBHbl cootBeTcTBeHHO 2,0 M 1 3,0 M. Bbrunc/ivre CKOpPOCTh peakUd B Haya/bHbIN
MOMEHT M KOT/la KOHLIeHTpallys BelllecTBa B cTtana paBHoti 0,6 M.

2. KoHcraHTa ckopocTtu peakuuu 2 A + B « 2C paBHa 0,6. HauajnbHble KOHLIEHTpaLUX Be-
miectB A u B paBHbl cootBeTcTBeHHO 0,4 M u 0,5 M. BhlunciuTe CKOPOCTh peakiid B Hada/lbHbIN
MOMEHT U B MOMEHT, KOI'la KOHLIeHTpaLus BelectBa A yMeHbuuTcs Ha 0,2 M.

3. Uepe3 10 MuHyT nocsie Havasia peakiquu 3 A + B « 2 C koHueHTpanuu BelectB A, B u C
cocraBuiM coorBeTcTtBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa cKopocTy peakuuu pasHa 0,5. Bbrumc-
JIUTE CKOPOCTb PeaklMM B Haua/lbHbIi MOMEHT U uepe3 10 MUHYT MOC/Ie Hayasa peakLuy.

4. KoHCTaHTa CKOPOCTH peakKLIMM pa3/ioyKeHus okcuza a3oTa (I) Ha a30T ¥ KMCI0po/ paBHa 5 X
10 # . Vicxoanas KoHueHTpanusa okeuga asora (I) pasua 4,0 M. Belunc/iuTe HauaabHYH CKOPOCTh pe-
aKLMM U ee CKOPOCTb, Korja pa3noxurcs 40% okcuga aszora (I).

5. B romorenHoit cucteme A + 2 B « C paBHOBecCHbIe KOHIIeHTpaluu BeltiectB A, B u C pas-
Hbl cootBeTcTBeHHO 0,05 M, 0,10 M u 0,20 M. Bblurc/iiTe KOHCTaHTy paBHOBECHS U UCXOJHbIE KOH-
LleHTpaLuu Bemjects A u B.

6. KoHcTaHTa paBHOBeCHs TMpU CMHTe3e aMMMUaKa U3 a3oTa U BOAOpoza, paBHa 0,1. PaBHoBec-
Hble KOHL[eHTpAallMM BOJOpPO/la M aMMuaka paBHbI cooTBeTCTBeHHO 0,6 M u 0,2 M. Bbrumciaure
Hauva/IbHYI0 ¥ PaBHOBECHYIO KOHL[eHTpALUM a30Ta.

7. KonrenTparuu okcuza cepsl (IV) ¥ Kucaopoja 10 peakiuu ObUTH COOTBETCTBEHHO PaBHBI
0,03 M u 0,015 M. IIpu paBHOBecuu KOHLeHTpaLus okcrga cepsl (IV) crana paBuoii 0,01 M. Beiunc-
JIUTe paBHOBeCHbIe KOHIIEHTpalu KUCI0poAa, okcuza cepbl (VI) 1 KoHcTaHTy paBHOBecusi: SO2 +0»
- SO3

8. PaBHOBecue mpotiecca pasnoxkeHusi okcuzaa asora (IV) Ha okcup asora (II) u kuciopop
YCTaHOBUJ/IOCh TIPU KOHL|eHTpalusx okcuja a3orta (IV), okcuza azorta (II) u kuciopoga, paBHBIX COOT-
BerctBeHHO 0,08 M, 0,02 M u 0,01 M. Bblunc/nTh KOHCTaHTy paBHOBeCHUs U Hava/lbHble KOHL|€HTpa-
LMY UCXO/IHbIX BeILleCTB.

9. KoHcTaHTa paBHOBecusi romoreHHou cucteMbl AB ~ A + B paBHa 0,06. PaBHOBecHasi KOH-
LeHTpauys BeljectBa A pasHa 0,03 M. Hality HauanbHYy10 KOHLIeHTpauuto BellectBa AB. Kakasa fons
3TOrO BelecTBa pPas3/oKuUlach K MOMEHTY YCTaHOBJIEHHs pAaBHOBECHS ?

10. PaBHOBecue B cucteme A + B « 2 AB yCTaHOBW/IOCH IIPU KOHLIEHTPaLUAX BelllecTs A, B u
AB, paBHbix cootBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. BbluncinTte KOHCTaHTy paBHOBECHUS! U
Hava/ibHble KOHLIEHTPaLM1 UCXO/HbIX BeIlleCTB.

11. B romoreHHou cucteme A + B « 2C paBHOBeCHbIe KOHL|eHTpaLuu BelectB A, B u C pas-
Hbl cooTBeTcTBeHHO 0,12 M, 0,12 M u 0,06 M. BplurciuTe KOHCTaHTY PaBHOBECHSI M HayasbHbIe
KOHL[eHTpaLuu BelljecTB A u B.

TecToBble 3a/JaHUA AJIA TeKyIero KOHTPOJIs 3HaHMi 1o pasjeny 3 «XumMuyecKas
TepMOJUHAMHMKA U KMHETHKa».

CraHapTHBIM COCTOSIHMEM Bell|eCTBa AB/ISAETCH :

pacTBOPeHHOe BellleCTBO C KOHLeHTparmen 1 mons/n nipu 0°C 1 1 atM.
yucroe Beljectso Ipu 0°C u 1 atm

pPacTBOPEHHOE BeleCTBO € KOHLeHTpaluer 1 Moss/ Kr ripu 25°C u 1 at™
+uucroe BelecTso pu 25°C u 1 atm

Pa3HocTh CyMM 3HTa/IbIIUH 00pa30BaHUsA MPOAYKTOB PeakLMi U CYMM 3HTa/IbINN 00pa3oBaHus
HCXOHBIX BellleCTB C YUeTOM CTeXHoMeTpUueckux K03¢(puIijieHTOB B ypaBHEHHH XUMHYeCKOU
PeaKIuy npu p = const, Ha3bIBAETCSA:



BHYTpeHHel 3Hepruel CUCTeMbI

SHTa/bIMEN pa3/io)kKeHus BelllecTBa
+Ter/IoBbIM 3(PheKToM XUMHUUeCKON peakLuu
M3MeHeHUeM SHTa/bITNN XUMHAUYeCKOU peaki[uu

CucTeMa Ha3bIBAeTCsA TOMOTeHHOM, eC/Ih:

BCe Bell[eCTBAa HAXO/SATCS B OAMHAKOBOM arperaTHOM COCTOSTHUM;

BCe BeI[eCTBa HaXO/SATCS B Pa3/IMUHBIX arperaTHbIX COCTOSTHUSIX;

OHa COCTOUWT U3 YaCTHUL] PAa3/IMUHBIX BEL[eCTB, PA3/IMYHOTO arperaTHOro COCTOSIHMSI, PABHOMEPHO
pacripe/ie/ieHHbIX OTHOCUTE/IBHO JIPYT JpYTa;

+0Ha 0JJHOPOZHA BO BCE€X CBOMX TOYKAX IO XUMHUUYECKOMY COCTaBY M CBOMCTBAM U He COJIEPIKUT
TpaHUIIbI pa3/esa

OHTa/ILNUA XapaKTepu3yer:

BHYTPEHHIOI0 SHEPTHIO BelleCTBa

+Teruioco/ep;kaHue BelllecTBa

CTpeMJ/ieHHe Bell[eCTBa BCTYNUTh B XMMUUECKYIO PeaKLUio

TeTIoTy 00pa30BaHusl BellleCTBa, B3STYIO C TIPOTUBOIMOIOHBIM 3HAKOM

OHTaNBENNA 00pa30BaHusl BeleCTBA XapaKTepU3yeT:

TEryIoTy 06pa3oBaHusi 1T CJIOXKHOTO Bell[eCTBa U3 MPOCTHIX BELeCTB;

+TersioTy obpa3oBaHusi 1MOJIb CJIO)KHOT'O BellleCTBa U3 MPOCTHIX BeleCTB;

TerJIOTy CropaHusi 1T BellecTBa;

TeryioBoi 3¢ ekt obpa3zoBaHust 1MOJTb CJIOXKHOTO BEIL[eCTBA U3 MPOCTHIX BEIeCTB, B3AThIN C TPOTHUBO-
T10/I0)KHBIM 3HaKOM.

Jiisi XMMHUYeCKHMX peaKkliiii, MPOTeKaloIUX NP CTaHAAPTHBIX YC/I0BUSIX, BEPHO C/IeAyloliee:
5H/I0TEPMHYECKYe peakLiMi He MOT'YT NPOTeKaTb CaMOIIPOU3BOJIbHO;

SH/I0TEPMUYECKHe PeakLiMi MOTyT MPOTeKaTh MPH MOBbIIIEHHbIX TeMIlepaTypax, eC/ii U3MeHeHue H-
TPOMUU NIPU 3TOM Oy/IeT MOJI0KUTE/TbHBIM;

SH/I0TEPMUYECKHe PeaKLiMi MOTyT MPOTeKaTh MPH MOBbIIIEHHbIX TeMIlepaTypax, eC/ii U3MeHeHue H-
TasIbIIUU TIPU 3TOM OyzleT OTpHUljaTe/IbHBIM;

+3H/I0TePMUYECKHe PeaKIIMi MOTYT MIPOTeKAaTh TPH JIF0OBIX TeMriepaTypax, ecyid i3MeHeHre SHePTUr
'n66ca nipu 3TOM Oy/1€T OTpULAaTeTbHBIM.

He npou3Bojs BbIYUC/IEHUH, YKOKHUTe, /151 KAKHX U3 MepeurcIeHHbIX HH)Xe MPOoLecCcoB U3MeHe-
HHe SHTPOIHH M0J/I0)KUTE/IbHO:

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

4AHC1(r)+02(r)=2Cl2(r)+2H0 (1)

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

+NH4 NO3(k)=N20O (r)+2H20 (r)

JInsA KakKuXx mporeccoB n3MeHeHue 3Hepruu I'no66ca 0yaer orpunarensHo npu 260 K u Hopmasib-
HOM aTMOC(epHOM AaB/IeHUH

TastHUs Jb/iA

T/IaBJIeHUs] JKere3a

+KpUCTa//IU3aLiU BO/IbI

KUTIEHUS BOZIbI

Ecnu pnsa panHoi peakuu AG < 0, To ee mpoTeKaHue :
HabTr0/1aeTcst TPy TOOBIX YCIOBHUSX
He Hab/rojaeTcst MpH Ji0ObIX YCIOBUSX



+BO3MOJKHO, HO TIPAKTUYECKU U3-3a MaJsioi CKOPOCTH MOXXET He Ha6J'I}O,Z[aTLCH
BO3MO>XHO IIpHU HA/TMUHHU HEO6XO£[I/IMOFO peareHTa

TepMoguHaMuuecKasi PyHKI{Hs, KOTOPasi XapaKTepu3yeT Mepy yHOpPsJ04YeHHOCTH CHCTeMbI HIH
Mepy Oecniopsiika, Ha3bIBAeTCs:

+3HTpONMen

SHTa/bIUeN

cBOOOZHOI Hepruei

sHepruent ['n66ca

Yemy paBHa Temiora oopa3zoBanus N>O(r) B TepMoxumuueckon peakiuu C(rpadur ) + 2N2 O(r
) = CO2(r )+ 2N2(r);

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

—164 x/])x/Monb

—82 k/[)x/mMoJ1b

++82 kx/Monb

+164 kIx/Monb

UYemy paBeH TensioBo 3¢ dexT peaknuu

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

A H (CO2) =-1393,5 k/[)x / Mmoib; A H°(MgO) = - 601,8 x/I>x / Mo/Ib.
+-810,1 k/Ix

+810 kIx

+405 kIx

—405 k/x

IIpu cropanuu 1 moss rpadura (C) Beigensercs 393,5 k/x Tennotobl. CiieoBaTe/nbHO:
+AH CropaHust (C) = —393,5 K,[[)K

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

AH CropaHust (C) = 393,5 K,Z[)K

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

3aBHCMMOCTb CKOPOCTH XUMHUUYECKOH pPeaKI[iH 0T KOHI[eHTPaliH pearupyoiux BellecTB ycTa-
HaB/INBAeT:

+3aKO0H JeUCTBYIOLIMX MacC [/ TOMOTeHHbIX PeakLUn

nipaBu/io Bant- 'odda

3aKOH pa30apyieHuss OcTBanbga

ypaBHeHue ['nb6ca

MN3meHeHNe KOHIIEHTPALIMU PearupywoIiiX BellecTB B eJJUHULy BpEMeHHU B eJHHUIIE 00beMa W/
YH(JI0 3/IeMeHTapPHbBIX aKTOB B3aUMO/IEHCTBYS B eJMHUIy BpeMeHH B eiMHULIe 00'beMa Ha3bIBa-
eTcA:

MOPSIAKOM peakLiy

+CKOpPOCTBIO peakKLiu

MeXaHMU3MOM peaKLI1

SHepruen peakiuu

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

+U3MEeHUThb TeMIlepaTypy

BBEeCTH Karaau3arop

BBECTU UHTUOUTOD

W3MEHUTh KOHLIeHTpaLMX pearvpyrolnX BelecTs



CKOpOCTh KaKUX XUMHYEeCKHX pPeaKijuil yBeJIMUUBaeTCsl C POCTOM TeMIlepaTyphbl:
JTFOOBIX

HUKaKUX

9K30TEepMUUYECKUX

+3HA0TEepMUUYECKUX

YBesimueHHe CKOPOCTH XUMUUYECKO# pPeaKI MPH MOBBbILIEHUH TeMIepaTypbl 00bACHACTCA:
YMeHbLLIeHHeM YMC/ia CTOJTKHOBEHUM MeXX/y MOJIeKy/laMu

yBeIWUeHUEeM MOTeHLMaIbHOM SHePTUr MOJIEKY T

+yBe/TMYeHreM UKC/ia aKTUBHBIX MOJIEKY/T

yMeHbIlIeHHeM SHepruM akTUBaLuU

JelicTBHe KaTa/iu3aTopa 00'bsICHAETCA TeM, UTO:

+B MPUCYTCTBUY KaTa/IM3aToOPa PeakLysi UAeT JPYTUM IyTeM — uepe3 SHepreTHuecku Oosiee JOCTYTI-
Hble CTaJuu;

KaTannM3aTop CHUKaeT SHepryio akTUBaLUH;

KaTajy3arop CMellaeT XMMHUYeCKOe paBHOBeCHe peakLiiu

B CTOPOHY 00pa30BaHusi MPOJYKTOB,;

B IIPMCYTCTBUM KaTaanu3aTropa yBeJIUYMBaeTCsl UMC/IO0 CTOJIKHOBEHUN MOJIEKYL.

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

YMEeHbIIUTCA B 2 pasa

YBeJIMUUTCA B 4 pasa

+yMeHbLIUTCSA B 8 pa3

YBeJIMUUTCA B 2 pasa

MaremMaTH4YeCKHUM BbIPa)KeHHEM 3aKO0Ha /IefCTBYIOIINX MacC
assi peakuu CO2(r ) + 4Hy(r ) = CH4( 1) + 2H2 O(r ) sABisieTcs:
v = k C(CO2)-4C(H>)

v = k C(CH.4)-C( H,0)?

+u =k C(CO»)-C(H2)*

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

CKOPOCTB XHMHUYECKOH P€aKluM ABJ/IAE€TCA BLICOKOﬁ, ec/im:
SHepruvsa akKTHUBallKX BbICOKAA

SHepruvs akTUBallW PaBHA 0

+5Heprusl akTUBALIMM HU3Kasl

SHepruvsa akTuBallU CpeAHAA

Ilpu yBenuuenuu Temmneparypsl Ha40°C cKopocTh peakniiiu Bo3pocia B 81 pas, TeMnepaTypHbIU
K03(¢(PHIHEeHT CKOPOCTH peaKI[UH paBeH:

2

4

+3

5

Ha ck0/1bK0 rpajycoB c/iefiyeT MOBBICUTH TEMIIEPATyPy ra3000pa3Hoi CMecH /i YBeTHUeHHUs
CKOpocTH peakiiuu B 16 pa3 TemnepaTypHblil Ko3(dunueHT 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-
pacrert:

B 5 pa3

+B 25 pas

B 10 pa3

B 125 pa3

Eciu jaB/ieHHe CUCTeMBbl YBeJIMUUTCA B 2 pa3a, TO CKOPOCTb XMMHYecKou peakium 2Al (kp ) +
3Clz( r) = 2AICI3( Kp ) U13BMeHHUTCA:

B 2 pa3a

+B 8 pa3

B 16 pa3

B 32 paza

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

B 4 pasa

B 8 pa3

+B 16 pa3

B 32 pasa

MaremMaTH4YeCKHM BbIPa)KeHHEM 3aKO0Ha JelcTBYOIMX Macc Ay peakyuu C (rpadur ) + 2N2 O
(r)=CO2(r) + 2N2(r ) ABnsgeTCA :

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

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

+v =k C (N20)?%;

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

Eciu npu noBeilneHuy TemMmneparypbl Ha 30° CKOpoCTh peakijuu yBe/iMuu/iach B 27 pas, TeMmiie-
paTypHbIi K03¢uieHT CKOPOCTH pPeaKIju paBeH:

8

2

4

+3

Ecniu TemnepaTypHbid K03 (HuieHT CKOPOCTH peaKkIid paBeH 2, a TeMrepaTrypa Bo3poc/ia Ha
20°, TO BO CKOJIBKO pa3 CKOPOCTh peakljiyu Bo3pacTer?

+4

8

16

32

Ec/i 00beM 3aKpbITOM CHCTeMBbI, B KOTOPO#l YCTaHOBH/IOCh XUMHUUYecKoe paBHoBecue 2S0: (r) +
02 (r) ~ 2S0O3 (r ), yYMEeHbIIUTD:

TO CKOPOCTH TIPSIMOM 1 00paTHOM peakij|ii OCTaHyTCsl paBHBIMU;

+CKOPOCTB TIPSIMOM peakLiy cTaHeT 0oJblle CKOPOCTH 00paTHOM peakLu;

CKOPOCTb TPSIMOM peaklivy CTaHeT MeHbllle CKOPOCTH 00paTHOM peakiiyy;

paBHOBecHe He CMeCTUTCS

K CMEIEHUI0 XUMHUUYECKOro paBHOBeCHUA PpeaKIIUA



4HCI (r) + O2( 1) « 2 Cl2( 1) + 2 H20 (T) B/1I€eBO B 3aKpbITOi CHCTeMe NMpUBeJeT :
nobaByieHre KUCI0PoZa

+n06aBeHne xj10pa

BBe/leHHe KaTaju3aTopa

TIOHVKeHHe JJaBJIeHust

Ilpu yBe/IlMUeHHUH AaB/IeHHs PaBHOBeCHEe peaKI{ui

CO(r)+HO(r) o« COx(r)+Hx(r); AH®° =41 k/Ix :

CMECTUTCS BJIEBO

CMEeCTUTCS BITPaBO

+He CMeCTUTCA

CKOPOCTb TIPSIMOM peakIUy CTaHeT 00JIbIlle CKOPOCTH 00paTHOH peakIjuu

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

Kp =[C0O2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHoOBecHe peakiyu

2ZnS (xp ) +302(r) - 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cMecTuTCA B/IEBO:
TIpU YBeJIMUEeHWH KOHLIeHTpaLMy KUC/I0pOoa

+[I0TIO/THUTe/IbHOM BBeZleHuu ZnO

+TI0BBIIIIEHUU TeMIlepaTypbl

TOBBILLIEHUH [laB/IeHUS

KoHcTaHTa XUMHYeCKOro paBHOBeCHs MOKa3bIBaeT:

+COOTHOILIEHHe MOJISIPHBIX KOHLIEHTPaL[1ii MPOJAYKTOB peakLjui ¥ UCXOJHbIX BeleCTB B COCTOSIHUN
XMMHYECKOr0 PaBHOBECHSI;

BO CKOJIBKO Pa3 MOJISIpHbIe KOHLIEHTPALIMU NCXOJHBIX BellleCTB O0JIbIile KOHI|eHTPAL[|ii IPOJYKTOB pe-
aKL1Y;

COOTHOIIIEHHe CKOPOCTel TPsSIMO U 0OpaTHOM peakiuii;

COOTHOILIEHMe SHepruii akTUBALIUY TIPSIMOU 1 0OpaTHOM peakLyit

B BhIpa)keHHe KOHCTAaHThI PAaBHOBECHSI PeaKI{HH He BXO/AT KOHLIEHTPaI[UH B3auMO/IeiiCTBYIO-
LUX:

ra3000pa3HbIX BellleCcTB

JKUJKUX BeIeCTB

+ TBep/bIX BEIL[eCTB

PacTBOPEHHBIX BEILEeCTB

KoHcTanTa paBHoBecus peakyuu 2CO(r ) + Oz(r) = 2C02(r):
+ Kp = [CO.]% [COT? [O2]

Kp =[CO2] / [CO]

Kp = 1/[CO2]

Kp = [COJ/ [CO2]

PaBHoOBecHe peaknuu

CO2(r) + CaO(xp ) = CaCO3( Kp ), AH< 0, cMecTUTCS B/IeBO:
TIPU TOBBIIIEHUY IaB/IeHUS

TMOBbILLIeHUH KOHLIeHTpauu CO»



Joro/HuTe/IbHOM BBeleHMH CaCO3
+TIOBBIIIIEHUM TeMIePaTyphbl

B kakou pPeaKIu1 yBe/INUEeHUE 00beMa CHCTeMBI He BbI30BeT
CMeIl€HHUA PaBHOBECHUA:

2S02(r)+0O2(r) « 2S0O3(1)

N2 O4(r) « 2NO2(T1)

+H2(r)+Ch(r) « 2HCI(1)

No(r)+3Ho(r) « 2NH3(T1)

B Kakoii peakijuu yBe/IHYeHHe 00beMa CHCTEMBI BbI30BeT CMell|eHHe PAaBHOBECHS B CTOPOHY
HCXO0JHBIX BelllecTB:

2SO »(r) +302(r) « 2S03(1)

+N204(T) & 2NO2(T)

Ho(r)+Cly(r) o 2HCI(T)

Ha(r)+Ix(r) « 2HI(r)

PaBHoBecue peakuu COz(r) + C(rpagput ) ~ 2CO(r ) npu NOBBILIEHUH /JaB/IeHUS:
He CMeCTUTCS
CMECTUTCS B CTOPOHY KOHEYHBIX NTPOJYKTOB
+CMeCTUTCS B CTOPOHY MCXO/JHBIX BeIeCTB
M3MEeHUTCS TMHEMHO
Bonipocsl /1s1 codecegoBanusi o pasaeny «PacTBopbi»
1. TlonsiTve pactBopa. DJIEKTPOIUTHYECKasi Teopusi 0Opa3oBaHMst pacTBOPOB. CriocOObI BhIpaXKeHUsI
KOHLIEHTpaL1 pacTBOPOB.
2. lnccouyaliysi 371eKTPOJIMTOB B BOAHBIX pacTBopax. Cyabble ¥ CUbHbIE 3/1eKTPO/IUThI. KoHCTaHTa 1
CTereHb 3/1eKTPO/IMTUYECKOU JUCCOLAALIUN.
3. CpeJia BOJHBIX PAaCTBOPOB: KHCJ/asl, HEMTpasbHasi, 1jesiouHast. Pacuet pH CUIBbHBIX U /1abbIX 3/1€K-
TPOJIMTOB.
4. Peak1jui MOHHOTO 0OMeHa. ['uzpo/u3 coel.
5. OcHOBHBIE MOJI0)KeHUST KOOPAUHALIMOHHOW TEOPUH.
6. OCHOBHBIE TUIBI U HOMEHK/IaTypa KOMILJIEKCHBIX COeZJMHEHUM.
7. Ilpuposa XMMHUYeCKOU CBSI3W B KOMIUIEKCHBIX COeJUHeHMsX. [lucconpanus KOMITIEKCHBIX COefU-
HEHUI B pacTBOpax.

Tunossle 3aaun 110 paspaeny «PacTrBopb»

1. BelurcnuTe MOJSIIBHYIO U 9KBUBa/IeHTHYIO KOHLIeHTpaluu 12% -ro pactBopa cy/bdara am-
MOHWUS ( TVIOTHOCTH pactBopa 1,069 r/mn).

2. Bbluncivre 5KBHBAZeHTHYIO KOHLIEHTPALMI0 U MOJIIPHYIO [IO/IF0 CyJ/ib(aTa aJtOMUHUS B
20% - HOM pacTBOpe IJI0THOCTBIO 1,226 r/mit.

3. OkBUBasieHTHasi KOHIeHTparus KapOoHaTa HaTpus B pacTBope IIoTHOCTRIO 1,040 paBHa
0,80 H. BbrurcivTe MacCoBYIO 00 U MOJISIPHYIO JI0/TF0 KapOoHaTa HaTpusi B pacTBODE.

4. MonspHas KOHLIeHTpaLys IMApPOKCH/1a HaTpUs B pacTBOpe IJIOTHOCTHIO 1,180 paBHa 4,85 M.
Bbluncmmre MaccoByro OO THAPOKCH/IA HATPUS U MOJISJIBHOCTb PacTBOpa.

5. KakoBa macca x/opy/ja KanbLysi, Heobxoaumasi fjisi mpurotosienus: 250 mi 2H pactBopa?
Bbluncimre MOJISIZIBHOCTL pacTBOpa, eciiv ero IjaoTHoCTh 1,050 r/mit.

6. KakoBa mMacca kapboHaTa HaTpus, Heooxomumasi Asist ipurorossiedus 200 ma 0,7 M pactBo-
pa? Berurc/ivte MOJIIPHYIO [I0JIF0 COJIM B 3TOM PacTBOPE, eC/M ero ioTHOCTh 1,070 r/mit.

7. CkosbKO M1 96% - ro pacTBOpa CepHOM KUC/IOTHI IJIOTHOCTBIO 1,84 I/M/1 HY)KHO B3ATb 11
nipurotos/enus 0,5 1 0,2 H pactBopa. BeruncinuTe MO/SIBHOCTh UCXOLHOI'O pacTBoOpa.



8. Ckosnbko mi 6,35 H pactBopa cynbgaTta aMmMmoHUs (TI0THOCTE pactBopa 1,200 r/mit) Hy»KHO
B3ATh A1 npuroros/eHus 200 My 10% -ro pacteopa miotHocTer0 1,057 r/mMa? Beluncinre 5KBHBa-
JIEHTHYIO KOHLIEHTpaL[1}0 KOHEYHOI'0 pacTBOpa.

9. BeluncuTe MOJIIPHYIO KOHLIEHTPALMI0 U MOJISIPHYIO O/TF0 HUTpaTta Kamvs B 20% - HOM pac-
TBOpE IUIOTHOCTBIO 1,056 r/mi.

10. Kakoit o6bem Bogbpl Hy>kHO f06aButh K 300 M 2,8 H pacTBopa cepHOM KUC/IOTHI TIJIOTHO-
ctbto 1,085 r/mn ajis nonyuyenus 9% -ro pacteopa? Beunc/ivTe MoJSZIBHOCTb KUCXOAHOTO pacTBopa.

11. Bblunc/vTe 3KBHMBAJIEHTHYI0 KOHLIEHTPALIUI0 U MaCCOBYIO [JOJIF0 HUATpara MarHus B 16% -
HOM pacTBOpe IJIOTHOCThIO 1,127 r/mi.
TecToBbIe 3alaHNA [I/IA TeKYIero KOHTPOJIsi 3HAHUU 110 pas3jesny «PacTBopbi»:

CooTHecHuTe CrioCco0bl BHIPA)KEHHs KOHIEHTPAI[UH U eJUHULbI H3MePeHUs1 KOHLEHTP al[yid

1. MosisipHas 4. % (25%)

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

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

4. npoLeHTHasi 1. mosib/n1 (25%)
/M

IIpoueHTHAsA KOHI|eHTPAI[UA — 3TO:
Macca BeljecTBa B 1 M pacTBopa
MOJIb BelllecTBa B 1 KI' paCTBOpPUTEIS
MOJIb BelllecTBa B 1 IMTpe pacTBopa
+Macca BelectBa B 100 r pacTtBopa

MoJisipHasa KOHLeHTpaus — 3T0:
Macca BelljecTBa B 1 Mj1 pacTBopa
MOJIb BelljecTBa B 1 KI' pacTBOpUTeIs
+ MOJIb BelllecTBa B 1 IMTpe pacTBOpa
Macca BewjectBa B 100 r pactBopa

CK0/IbKO r'PaMMOB PAacTBOPEHHOT0 BelleCTBa CoepP)KUTCA B 50 I pacTBOpa ¢ MaccoBo# AoJiei
(B-Ba) = 10%?

10r

20r

+ 51

40r

CK0/IbKO MOJ/IeH PaCTBOPEHHOI0 Bell[eCTBa COAePXUTCA B 1 J1 JeliiMOJIAPHOro pacTBopa?
0,2Mo0/1b

1momnb

+ 0,1Mo0/1b

0,01monn

Kakue u3 ciefyomux 3/1eKTPO/IUTOB NPHU Auccoruanuu oopasyromux nousl H* u OH™ opHo-
BpeMeHHO?

Ca(OH)2

KOH

H3PO4

+AI(OH)3

Kakwue 3/71eKTpO/IMTHI ABJIAAIOTCA CU/IBHBIMHU?



+HCI
+KOH
H>S
H3POq4

CKo0/IbKO HOHOB 00pa3yeTcs mpu Aucconuanuu Mosieky/ibl (NH4)2S04?
2

6

+3

4

Kakue 3/IEKTPOJ/INTbl B UOHHOM YPaBHEHUH Cﬂe}lymmeﬁ PeaKIuH 3alTUCbIBAIOTCHA B BU/I€ HOHOB:
CaCOs3

+HI

+Cal»

CO2

Kakue BemecTBa 06pasyoT NpPHU JUCCONMALMY HOHBI Mn?*?
KMnOq4

+MnClI>

Na>MnOg4

MnO»

Kakmue 3/1eKTpo/IMTBI 00pa3yl0T NpH JUCCOLHALMHU XI0pu/-uoHb1 CI™?
KCIO3

+HCI

Ca(CIO):

HCIO

Kakue 13 cieyoimux 3/1eKTPO/IUTOB SIBJIAKOTCA C/Ia0bIMU?
H>SO4

NaCl

AI(NO3)3

+H3PO4

Kakwue BemiectBa B MOHHOM YypPaBHEHUH CJIe/lyI0IleH peaKI[UM 3aNMCbIBAlOTCA B BU/Ie MOJIEKYI:
+H>S

Pb(NO3)2

+PbS

HNOs3

Yemy paBHO HOHHOE pou3BejeHue Bojpbl (t = 25°C)?

10—12

10-10

+10—14

10°

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

12

+5

9



Kakue U3 c/IeiyIolyx co/ieli He MoABepPrawTca rHAPoIn3y?
PbNO3

+KNOs3

AIx(SO4)3

Pb>CO3

PacTBOpbI, KAKHX 3/IeKTPO/IUTOB XapaKTepu3yrTcsa 3HayeHussmu pH > 7?
+NaCO3

+CaS

AI(NO3)3

BaCl;

IIpu kakux 3HaueHusnx pH ¢enondranenH oKkpammBaercss B MaJIMHOBBIN I|BeT?
+12

4

7

+14

Kakyro okpacky npuodperaer JakMyC B HeUTPa/IbHOM cpepfe?
MaJIMHOBYHO

CUHIOHO

KPacHYy10

+(roeToBy10

PacTBopbl, KakuXx coJ1eil XapakTepu3ylTcs 3HaueHusimu pH < 7?
NaBr

+Cd(NO3)2

+FeCl3

+CuSO4

TIpu B3aMMO/IeiiCTBHH, KaKHX ABYX BellleCTB, MPOUCXOJUT PeaKIusa HeHTpaTu3auu?
NaCI+AgNO3

BaCI+H>0O

+NaOH+HNQO3

BaCl+H>S04

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

¢ 200 ma Bogbl. PaccunTaiiTe MOJISIPHYIO A0/TH0 MO/Iy4eHHOT'0 pacTBopa.
0,0029;

+0,0031;

0,0034;

0,0028 .

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

+0,25 Mo/ KB/

0,5 MoJIb 5KB/N

2,5 Mok 3KB/7

1 MomBb 3KB/N

Kakoii 00wem 50 %- ro pacreopa KOH ( p = 1,538 r/cm3) Tpedyercs ais npuroroBsienus 31 0,1
M pacrBopa KOH?



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

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

4,24 mMn

+2,12 Mo/b/ 11

1,06 mn

4,24 mn

5 M1 30 %-ro pacrBopa NaOH ( p = 1,1 1/ cm3) cmemanu ¢ 1 1 Bojgbl. KakoBa MosisipHasi KOH-
HeHTpalys Mo/JIy4eHHOro pacTBopa?

0,035 Monw/n

+0,041 mosb/n

0,050 monw/ n

0,045 monw/ n

Kakoii 00sem 20 %-ro pacrBopa KOH ( p = 1,238 r/ cm3) Tpedyercs aisi npuroroBienus 2 i 0,2
M pacrBopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

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

+9 %;

10 %;

8 %.

3r H>SO4 pacTtBopeno B 50 M Bojbl. UeMy paBHA MoJ/IipHasA KOHLleHTpalMs 3KBMBaJ/IeHTa /{aH-
HOI0 PacTBOPA, /M ero IIOTHOCTh cocTtasiser 1,01 r/ cm3?

2,34 MoJIb 5KB/N

+1,17 MOJIb 3KB/N

0,55 MoJb 5KB/N

1,03 momb KB/

Omnpepenure Maccy 3 %-ro pacTsopa nepoKcu/ia BO0pPoAa ec/Id OH NMo/IyueH Npy pa3daBieHNN
50r 30%- ro pacrBopa.

100r

+500 r

5000 r

300r

Kakoii 06sem 10 %- ro pacreopa Na OH ( p =1,2 r/ cm3) Tpebyercs asist npuroros/ienus 2 0,1
M pactBopa?

100 mn

90,5 mn

+66,7 M

125,4 mn



CK0/IbKO rPaMMOB XJIOPHCTOr0 Ka/iis HaJo pacTtBoputh B 90 r 8%-ro pacrBopa 310 CoJH,
yT00BI MO/Ty4YeHHbIH pacTBOp cTai 10%- m?

+2r

8r

10r

1r

60 r 5 %-ro pacTBopa cyab(ara Meau Bbinapuiu o 50r. Onpejaenure MacCoBYIO /0JII0 COJTA B
M0JIy4YeHHOM pacTBope.

7 %

8 %

12 %

+6 %

PaccuuTtaiite pH 0,02 M pacrBopa CH3COOH

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

Bpruncaure crenens gucconmanyu U pH 0,001 M pactsopa HCN.
o =1, pH = 3,0;

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

a=0,78-10"2, pH = 6,8;

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

Kakue U3 JaHHBIX peakiuii IPOTEeKAKT B PaCTBOpPe HeoOpaTuMo?
+K, SO3 + HCI =

+Nax CO3 + H2 SO4 =

K2 S04 + NaCl =

+KCN + HNO3z =

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

+pH =11

pH =3,75

pH =3.

Kakue u3 JaHHBIX peaKiiii MPOTEKAT B PaCTBOPe Heo0paTumMo?
+Ba(NO 3)2+ H> SO4 =

Ba(NO 3)2+ NaCl =

+AI(NO 3); + KOH =

KOH + HCIO4 =

Paccunraiite pH u pOH 0,0001 M pacrBopa H>CO3, yuuTsiBasi T0/JIbKO NepPBYI0 CTyleHb AMC-
COLlMALUH .

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

pH =4, pOH = 10;

pH =10, pOH = 4;

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



TunoBble 3agauu 1o pasjeny: «OKHC/IMTe/TbHO-BOCCTAaHOBUTE/IbHBIE MTPOLIeCCh»

CocTraBbTe ypaBHEHHE OKHCIUTETbHO-BOCCTAHOBUTEBHOM peakluu, UAyllel no caefyrolen cxeme.
PaccraBbTe KO3 duleHTbl B ypaBHEHUHN PeaKIvH.
s KakJou peaklUM yKakKUTe, KaKOoe BeLeCTBO SIBJSIETCSI OKUC/IUTE/eM, Kakoe - BOCCTaHOBUTE-
JieM; Kakoe BelLleCTBO OKMC/ISIeTCSI, KaKoe - BOCCTaHaB/IMBAEeTCS.
1.KMnO4+ H3PO3+ H>SO4 —» MnSO4+ H3PO4+ KoSO4 + H20
2.Nap,SOs + KMnO4 + H)O —» NaxSO4 + MnO», + KOH
3.KBr + KBrO3 + H>SO4 — Br + KoSO4 + H)O
4. KMnO4+ NaSOs + KOH - KoMnOg + NapSO4 + H,O
5.AsH3 + HNO3 - H3AsO4+ NO; + H:O
6.Cd + KMnOg4 + H,SO4 —» CdSO4 + MnSO4 + K>SO4 + HXO
7.Crn0s + KC103 + KOH - K>CrO4 + KC1 + H,O
8.MnSOs + PbO, + HNO3 - HMnO4 + Pb(NO3) + PbSO4 + HO
9.FeSO4 + KoCrO7 + HoSO4 — Fex(SO4)3 + Cra(SO4)3 + K2SO4 + H2O
10.KoCrO7 + H3PO3 + HoSO4 — Cr(SO4)3 + H3PO4 + KoSO4 + H)O
11.H3AsOs + KMnO4 + HoSO4 —» H3AsO4 + MnSO4 + K2SO4 + H2O
Hnst cnepyrolyx 3aZlaHUil  COCTaBbTe CXeMYy, HalUIIMTe YpaBHEHHUs 3/1eKTPOIHBIX MPOI[eCCOB
u BbluncuTe 3/]C raibBaHUYECKOro 371eMeHTa, COCTOSIIero U3 AByX MeTaslioB, onylleHHbIx B 0,1 M
pacTBOp HUTPATOB 3TUX META/IOB, €CJIU MeTasllbl:
12. Cepebpo u me[ib.
13. Meab 1 MarHuii.
14. Xpom u mefib.
15. Hukenb 1 [JUHK.
16. Cepebpo u xpom.
17. Maruaui u »kefne3o.
18. OnoBo u cepebpo.
19. CuHerl 1 K0OasbT.
20. OJI0BO ¥ LIUHK.
21. ’Kene30 1 HUKe/Ib.
22. Cepebpo U 0710BO.

TecToBbIe 3d/ldHUA /I TEKYIEro KOHTPoJisd 3HAHHUM 110 pa3jeny «OKUC/IUTe/TBHO-
BOCCTAaHOBHUTE/IbHbIC pPeAKLIUN»:

CooTHecuTe CTereHH OKMC/IeHHA MdprdfHiid B COeJMHEHUAX

A. Mn 1. +6 (25%)

b. MnO 2.0 (25%)

B. KMnOg4 3. +2(25%)

I'. Ko MnOg4 4. +7(25%)
5.-2

CooTHecuTe CTereHU OKMC/IeHHA Cepbl B COeAUHEHUAX

1.S 2. +4 (25%)

2.50; 1.0 (25%)

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

4. Al,Ss 3. +4 (25%)
+3

CooTHecuTe CTereHd OKHC/IeHUs XpoOMa B COeAUHEHUAX



1. Cr 2. + 3(25%)

2. Cr203 1. 0 (25%)

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

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

Ykaxure BelecrBa, KOTOpLIe MOFyT HPOHBJIHTB TOJ/JIBKO OKHC/IUTE/IbHbIE CBOﬁCTBa:
+KClO4

H,S

PbO»

+K>Cr 207

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

+H,S

HNO;

K>Cr 207

YKaXuTe HOMepPA BeIeCTB, 00/1aa0IMX OKUC/TUTE/THHO-BOCCTAHOBUTE/IHHOM JJBOMCTBEHHO-
CTBI0:

PbO>

+HNO>

Al Sz

+S

YKaKuTe peakijyu, MPU MPOTeKaHUHM KOTOPHIX a30T NMPOSIB/IAET OKUC/TUTE/IbHbIE CBOMCTBA:
NH3 + 302 =6H20 + N2

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

Br, + HNO; + H» O = HNO 3 + 2HBr

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

Kakue U3 npuBe/JeHHbIX HI)Ke PeaKIUH AB/IAITCA OKHUC/IUTE/TBHO - BOCCTAHOBUTE/TbHBIMH :
+H > + Brp = 2HBr

+Zn + SnCl, = ZnCl; + Sn

H > SO4 + Ba(OH), = BaSO4 + 2H>0

NH3 + HCI = NH4Cl

B KakuXx peaksax KHC/IOPOA BHIIOTHSIET PO/Ib BOCCTAHOBUTEISA?
+H 07 + HIO3=I,+H, O+ Oy

+AgNO3t—- Ag+ NO 2+ O

Mg + O2 = MgO

Ag + HpS + O2 = H2O + AgoS

Kakue 13 0KMC/IUTE/TbHO - BOCCTAHOBUTE/IBHBIX peaKuHﬁ ABJ/IAIOTCA pedaKIIUAMHU BHYTPHUMOJ1€-
KY/IAPHOI'0 OKHUC/IEHUSA- BOCCTAHOBJICHUA?

+(NH4)2Cr207 — N2 + Cr2 O3 + H20;

+KClO3 - KCIl+ Oy;

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

H > + Br; = 2HBr.

Kakue u3 peaKuuﬁ ABJ/IAKTCA pedKIIUAMHA MEXXMOJ/IEKY/IAPHOT0 OKHC/IeHHA-BOCCTAHOB/IeHUA?
(NH4)2Cr2 O7 — Nz + Cr203 + H20



KClO3 - KCI1 + Oz
+Ag + HpS + O = HoO + AgoS
+H> + Br, = 2HBr

Kakue u3 peaknuii sIBJISIIOTCS PeaKIMAMHM JUCITPONOPI{MOHHUPOBAHUSA?
+4H3PO3 = 3 + H3PO4 + PH3

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

Mg + O2 = MgO

Ag + H>S + O2 = H,O + AgoS

Kakoii u3 MeTa/I/IoB BBINOJIHAET PO/Ib KaTo/ia B raJlbBAHMYECKHX /IEMEeHTaxX, 00pa30BaHHBIX
3/IeKTPO/IaMH

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

Mg | Mg*?|| Cr*|Cr

Sn u Mg

+Sn u Cr

Ni u Cr

Ni u Mg

Kakoii U3 MeTa/I/IoB BHINOJIHAET PO/Ib aHO/IA B Ta/IbBaHUYECKHX /IEMEHTaX, 00pa3oBaHHbBIX
3/IEKTPO/JaMH

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

Mg | Mg™|| Cr”|Cr

Snu Mg

Snu Cr

Niu Cr

+Ni u Mg

N3 yeThipex MeTa/uioB — Ag, Cu, Al, Mg BbiGepuTe napy, KoTopasi 00ecneduT HanGosIbIIee 3Ha-
yenue J/IC .

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

OnpepenuTe 3HaYeHue cranAapTHoi J/IC ralbBaHMUECKOro 3/IEMEeHTa, HCII0/Ib3ys TOK00Opa-
3yI0LIYI0 PeaKki{I0, KOTOpas npoTeKaer npu ero padore: 2A1° + 3Ni*? . 2AI*3 + 3Ni’.

_1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

KOHIeHTPaIMOHHBIH 3/IEeMEeHT COCTOMT U3 IBYX cepeOpaHbIX 371eKTpooB ¢ C Ag' = 107! mosb/n
y oaHoro 3;ekTpoaa u C Ag' = 10~ mosn/n y apyroro. Paccuuraiite 3/IC 3/1emMeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'asibBaHMYeCKHH 3/1eMeHT COCTOUT U3 cepedpPsIHOr0 3/1eKTPo/ia, morpy>keHHoro B 1 M pactBop
AgNO3, u cTaHAapTHOr0 BOAOPOAHOrO 31eKTpoja. Paccuntante J/1C 3/1emeHTa.
+0,8 B



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

Omnpeaemurte J/]C raibBaHU4YeCKOr0 3/71eMeHTa, COCTOALLEero

U3 MAarHMeBOM M >KeJle3HOW IUIAaCTUHOK, MOrpy)XeHHbIXx B 1 M pacTBOpbI HMTPATOB 3THX
MeTaJljioB .

+1,92 B

0,19 B

-1,92B

19,2 B

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

+0,1 B

0,01 B

-0,1 B

1B

Kakoii U3 mNepeurc/jieHHbIX HIKE META//IOB He MOXXeT ObITh MO/Iy4YeH 31eKTPO/IM30M
PacTBOPOB ero CoJin?

+Li

Sn

Ag

Bi

B Kako#l moc/ieJ0BaTe/IbHOCTH Ha Karoje OyAyT BOCCTAHAB/IMBAaTbCA KaTHOHBI MeTaJl-
q0B : Cu*?; Zn*?; Ag*; Cr*® u3 ux cMecd B BOJHOM pacTBOpe ?

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

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

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

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

Kakoii 06beM xsiopa (JI) BBIAEIUTCS NPH 3JIEKTPO/IM3e paciylaBa X/JIOpH/ja aJIOMHHUS NPH
nponyckanuu 96500 Kn snekrpuyecrBa

(ny.)?

11,2

+5,6

22,4

56

Kakoe kosmuectBo 3ekTpuuectBa ( Ki) Heo6xopuMo mponmycTUTh yepe3 pacijiaB TUAPOK-
Ccua HaTpusA, YTo0bI HAa aHoJAe BBIASJIWIOCH 5,6 /1 Kucaopoaa (H.y.)?

1000

96,500

+96500

965

Kakasa macca (r) a/loMHMHHSI BBIfA@JIUTCS NPHU 3/1€KTPO/IH3e

paciiaBa X/I0pHAAQ a/JlIOMHHMSA, €C/Id Yepe3 3/IeKTPOJIUT MPONMYyCKaThb
96500 K 3snekTpuyecrBa?

27



3
+9
18

IIpu »3/1eKTpo/iM3e BOJHBIX PAacTBOPOB KaKHX co/ieM Ha rpa¢uToBOM aHOAe BbIJe/IsieTcs
KHUC/I0POA?

+NaNOs ; CuSQOq4 ; CaCOs;

CuCly; CuS; NiBry;

CuCl; ; CuS; NaNOs;

CuS; NiBr; ; CaCOs3.

MeTta//ibl KakoOro psila MOryT ObITh MOJIy4eHbI 3/IEKTPO/IM30M paciyIaBOB MX COJIed H
He MOrYyT OBITh MOJIy4eHbI 3/IEKTPO/IU30M PACTBOPOB 3THX COJIeH?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpn 31ekTposiu3e BoAbl B TeueHwe 1 yaca ObuI0 mosiydeHo 56 1 Bojgopoaa ( H.y.). Ompe-
JenuTe cuiay Toka (A), mpoumiejmiero uepes 3/J1eKTpo/u3ep .

1,34

+134

26,8

268

IIpy B3aMMOJEHCTBHM KaKHX KHCIOT C IMHKOM BBIJIe/IA€TCA BOJOPOJ :
HNO; (k)

HNOs(p)

+HCI

+H2 SO4(p)

Kakue MeTa/uibl MpPH B3aUMOJEHCTBHM C COJIIHONW M pa30aB/IeHHOW CEPHOW KHC/IOTOM
He BBITECHSAKT W3 HHUX BOJOPOA:

+Cu

+Ag

Mg

Ba

Kakue U3 MeTas/l/IOB BBITECHSOT M3 IIe/i0ueid BOAOPOA ?
+Al;
Mg;
Cu;
+7Zn

C KakuM Hu3 BelecTB Oy/eT pearupoBaTb MeJb?
NaOH

+AgCl

H>O

HCI

C KakuMHU H3 BellleCTB Oy/JeT B3auMo/IeliCTBOBAaTh a/IIOMUHHA:
+Na OH



KNO>
+HCl
+H> SO4(p)

C Kak¥MMH M3 BeIeCTB HHMKe/lb OyAeT pearMpoBarb NPH 00bIYHBIX YC/I0BHAX :
H>O

O2

+H2 SO4(p)

+CuS0Oq4

Kakoii U3 MeTa//IoOB NacCCMBUPYETCS NMPH KOHTAKTe C BO3AYXOM?
Cu

K

Au

+Al

Kakoii 3 MerannoB naccuBupyercsa npu KoHtakTe ¢ H> SO4( K ) Ha xonofe ?
Cu

Au

K

+Al

Ha3oBuTe npogyKT BOCCTAHOB/IEHHSI CEPHON KOHIeHTPUPOBAHHOM KHMCJIOTHI TPH B3au-
MO/JICHICTBMH €e C aKTHBHBIMHM MeTa/UIaMH

+H>)S

SO»

S

H>0

Ha3oBure MNPOAYKT BOCCTAHOBJ/IEHUSA CepHOﬁ KOHHEHTPI/IPOBHHHOﬁ KHUC/I0TbI TIPpH B3aH-
MOAEﬁCTBI/H/I ee¢ C MAJIOAKTUBHBIMHU MeTd/IV/IAMHA

H,S

SO

S

+S0»

Kakoii 3 MeTa/UIoB MOJKeT BBINO/HATH PO/Ib AHOJAHOTO TOKPBITHA /IS Keje3a?
Cu

Ag

Pb

+Mg

Kakoii TMII KOppo3uH — XHMHUYeCKasi WIH 3/IEKTPOXUMHYECKass — peajyiM3yercs NpPH KOH-
TaKTe :

1) yuHKa ¢ pa30aB/IeHHON CePHO¥ KUC/IOTOH ; 2) a/IIOMUHHUSA ¢ Pa30aB/IeHHON a30THOW KHC-
JIOTOM ?

1 — xumHueckas ; 2 — XuMHU4ueckas ;

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

1 — xumuryeckas ; 2 — 3/IeKTPOXUMHUYECKas;

1 — aeKTpoXxuMHUeckasi; 2 — XuMuueckas .

YKaxure PAA META/V/I0OB, KOTOPbI€¢ MOrYT BbINIO/IHATH POJib



NPOTEKTOPOB MO OTHOIIEHUI0 K CBHHLIOBOMY H3/le/IHI0, KOTOpoe
JKCIUTyaTUPYeTCs B 3/IEKTPO/INTe, CO/ep)KaleM KHC/IO0POJ :
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt
Al; Ti; Ag

Kakas M3 cxeM KOpPpPO3MOHHOI'0 rajilbBaHM4YeCKOro 3j/IeMeHTa 3alMcaHa IpaBuwiIbHO? Ka-
KOl M3 MeTa/U1I0B OyAeT pa3pyliarhbCs B pe3y/bTaTe KOPPO3HUH :

1) (5) Ti | H' | Mg (+);

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

1, paspymaercsa Ti

1, paspyiaercs Mg

2, paspyuaercs Ti

+2, paspyuaercsa Mg

Kakasi U3 cxeM KOPPO3HMOHHOI0 ra/lbBAaHUYECKOr0 3jJeMeHTa 3amnvcaHa npaBuwibHO? Ka-
KOl W3 MeTa/UIOB He OyAeT pa3pymiaTrbCs B pe3y/bTare KOPPO3WH :

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

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

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Meab mokpbiTa 0/10BoM. BbiGepuTe cxeMy KOPpPO3HOHHOIrO ra/IbBAaHHYECKOTr0 3/1eMeHTa,
BO3HHMKAIOLIEro NMpU HApyIIeHUU IeJIOCTHOCTH MOKPHITUA B YUIOBHAX BJIaXKHON aTrmMocdepsbl

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

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

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



Tabmuia 3 — KpuTtepun orjeHKH chOPMHUPOBAHHOCTH KOMITeTeHLUH

Koa u HaMeHOBaHMe
WHJUKAaTOpa AOCTKEeHUs
KOMITeTeHI UM (YacTu
KOMIETEeHL1N)

Kputepuu orjeHuBaHus CQOPMHUPOBAHHOCTU KOMMETEeHIMH (UaCTH KOMITeTeHLIUN)

Ha 6a30BOM YpPOBHE

Ha IMOBLIINIEHHOM YPOBHE

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

COOTBETCTBYET OLIEHKe «XOPOLLO»
65-85% 0T MakCUMa/IbHOIO Dasia

COOTBETCTBYET OL|eHKE «OT/IHU-
HO»

86-100% oT MakCUMAa/JILHOTO Oasl-
na

3HaTh:

NJI-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, O10J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHUS U Me-
TOZBI TIPU pelleHun 00-
1iernpodeccoHaNIbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITO0J/Ib30-
BaHUEeM MPUOOPHO-
WHCTPYMeHTa/IbHOW 6a3bl

CTyzieHT yCBOW/I OCHOBHOE COZIepyKaHue MOAYJIs
HEOpraHWuYeCcKOl XMMHHY, HO UMeeT TIPo0eJb B
YCBOEHHH MaTtepuasa, He MpersTCTBYIOLHe
JAIbHEHIIIEMY 00yUeHHIO:

-B JIOTUUECKOM PaCCY>KIEeHUU HeT CyIeCTBeHHbBIX
o1MbOoK, HO IoTMyIIleHa CyljecTBeHHast OIOKa B
MaTeMaTHUeCKHUX pacueTax Ipy pelieHrH

3a71ay;

-nabopaTopHasi paboTa BbITIOJHEHA MPABUTLHO He
MeHee ueM HarloJIOBUHY WX [JOMyILeHa
CyILeCTBeHHasi OlIMOKa B X0/ie IKCIIEPUMEHTa, B
00bsicHeHHH, B 0hOpM/IeHUH paboThI, B

COOJTIO/IeHNH TTPABU/ TEXHUKH 6€30MacHOCTH TIpH
paboTe C BelecTBaMu U 000PYZOBaHKUEM,

KOTOpast UCTIPABJISIeTCS TI0 TPeOOBAHUIO YUMTeJIS;

- MaTepuas U3jaraeT HeCUCTEMaTH3MPOBAHHO,
(parmMeHTapHO, He BCer/ia Moc/ie/j0BaTe/IbHO;
-TIOKa3bIBaeT HEJOCTAaTOUHYI C(OPMHPOBAHHOCTD
JleJTbHBIX 3HaHWK M YMEHWH; BBIBOZABI U 0000IIIeHUs
MEHTUPYeT ¢/1a00, IOMyCKaeT B HUX OITHOKH.

- [JOTYCTW OIIMOKA W HETOUHOCTH B WCIIO/Ib30B
Hay4HOW TEePMHUHOJIOTUH, OTpejes/ieHUs TOHATHH Ja
JOCTaTOYHO UETKHE;

- He HMCMO0JIb30Ba/I B KAUeCTBe [J0Ka3aTeIbCTBa
BBIBO/IbI ¥ 000011IeHUsT M3 HAaO/TF0/IeHnH, (aKTOoB,
OTIBITOB W/IM JIOTYCTH/T OLIMOKU TIPU UX U3/IOKEHUH;

CTyzileHT TIOKa3bIBaeT 3HAHUS BCEro
M3y4YeHHOTO TIPOrPaMMHOTO MaTepHaJa.
[aéT moyiHBIA U TIpaBWIbHBIA OTBeT Ha
OCHOBe M3YUeHHBIX TEOpHWH; He3Hauu-
TeJ/IbHbIe OIMOKYA U HeZOUETHI TIPU BOC-
TIPOM3Be/IeHNH H3yUYeHHOTO MaTepHara,
oripefiesieHUsl TIOHATHI Jlall HeIOJHbIe,
HeDOoJbIIIe HETOYHOCTH TIPH HCTI0JTB30-
BaHWM HayYHBIX TEDMUHOB W/ B BBIBO-
Jax ¥ o00OIeHUsX 13 HaOMIOAeHuN u
OTBITOB; MaTepuasl u3/araeT B OIpefe-
JIEHHOM JIOTMYeCKOW TIoC/Ie/[0BaTe/TbHO-
CTH, TIPU 3TOM JIONyCKaeT OZIHy Herpy-
Oyto oImmoOKy uu He Oosee IByX HeJO-
YeTOB M MOXKET WX HMCIPaBUTh CaMOCTO-
ATebHO TIPU TpeOOBaHUM WM TIPU He-
Oo/bILION TIOMOLIM TIperiofiaBatesisi; B
OCHOBHOM YCBOWJ y4yeOHBI Martepuar;
TIOATBEPXKJAeT OTBeT KOHKPETHBIMHU
TpUMepaMH; TpaBW/IBHO OTBeYaeT Ha
JIOTIOTHUTE/TbHBIE BOTIPOCHI TIperiofjaBa-
TeJIs.

B noruueckom pacCyx[eHuM U pellie-
HUM HeT CYIeCTBeHHbIX OIMMOOK, HO 3a-
Jlaua pelleHa HepalMoHalbHBIM CITOCO
0oM WM JlomyieHo He Oojee IBYX He-

CYILIeCTBEHHBIX OLIHOOK.

CTyzeHT TOKa3blBaeT TIJIyOOKoe W
M0JTHOe 3HaHWe U MOHWMaHWe BCEeTo
00BbEMa TMPOTPAMMHOTO MaTepHara;
M0JIHOe TIOHMMaHWe CYyLIHOCTH pac-
CMaTpuBaeMbIX TTOHITUM, SBJIeHUN U
3aKOHOMepHOCTel, Teopui, B3auMO-
cBs3eli; jabopaTopHas paboTa Bbl-
MOJIHEHA TIOMTHOCTBI0 U TIPaBHJIBHO,
C/le/laHbl TIPaBWJIbHbIE HaOJTIOZeHUsT
Y BBIBOJIBI;

IKCTIepUMEeHT OCYILeCTB/IeH 1O Tjia-
HY C YU4€TOM TeXHWKH 0e30TMacHOCTH
Y TIpaBUa paboThl C BeIleCTBAMH M
obopyZoBaHKEM;




YmMmeTh:

NJI-2 Ywmeet ucrosib30-
BaTh OCHOBHbIE ecTe-
CTBeHHbIe, Orosoruye-
CKUe U rpodeccroHalb-
HbI€ TIOHSITUSI U METO/IbI
TIPH pelieHu obIenpo-
deccroHanbHBIX 3aziau

OTBeuaeT HeMoJIHO Ha BOIIPOCHI Npero/aBaresist
(ymyckasi ¥ OCHOBHOE), U1 BOCIIPOM3BOJUT
cofiep)kaHue TeKcTa yueOHMKa, HO HeZJ0OCTaTOYHO
TIOHMMaeT OTZe/bHbIe TOJI0KEeHUs], UMeloL1e

Ba)KHOE 3Ha4YeHHe B 3TOM TeKCTe.

O6Hapy’KrBaeT HelOCTaTOYHOe TTOHUMaHVe
OT/ieJTbHBIX TIOJIO’KEeHHUM TIPY BOCTIPOU3BejeHUH
TeKcTa yueOHMKa (3aricei, TepBOMCTOYHUKOB) WTH
OTBeyaeT HeIOJIHO Ha BOIPOCHI IperojiaBaTe/isi, JOmy
O/iHy-/iBe TpyOble OIMOKM BLICTAaB/ISIETCS CTYZEHTY,
PbIii He COBCeM TBepJO BJiafieeT MaTeprasioM, TPy OT]
JI0TlyCKaeT MajoCyllleCTBeHHble MOrPelIHOCTH, UCKaK
JIOTUYeCKOi [10c/1e/j0BaTe/IbHOCTH,

HETOYHYH) apryMeHTaL{I0 TeOpeTHYeCcKrX
TI0JIOYKEHWH, UCTILITBIBAET 3aTPYJHEHHs IPU

pelLleHrH JOCTaTOUYHO CJIOXKHBIX 3a/au.

VcnbiThiBaeT 3aTpy/JHeHus] B IPUMEHEHUY 3HaHU, }
XOAUMBIX [/Is PelleHusi 3aJau pas3iMuyHbIX THIIOB,
00BSICHEHNY KOHKPETHBIX SIBJIEHUI Ha OCHOBE TeOpUit
3aKOHOB, U/ B NIOJTBEP’KJ,eHUM KOHKPeTHbBIX ITpUMep,
MPaKTUYeCKOTo TIPUMeHeHHs] TeOpUi

CTyZieHT yMeeT CaMOCTOSITeJTbHO Bbifie-
JIATh TJIaBHbIE TI0JI0XKEHUS B M3yUeHHOM
Marepuasje; Ha OCHOBaHWM (aKTOB U
npuMepoB 000011jaTh, /ies1aTh BBIBO/BI,
yCTaHaB/IMBaTh BHYTPHIIPeJMeTHbIe
cBsi3U. [IpyMeHATh MoJIyyeHHble 3HaHUS
Ha TIPAaKTHUKe B BH/JOM3MEeHEHHOW CUTYya-
1M, COOMIOZATh OCHOBHBIE TIPAaBWIIA
KYJIbTYPbl YCTHOM peud M COTIPOBOXK[A-
[ole  MUCbMeHHOM,  HCII0J/Ib30BaTh
HayuHble TEePMHUHBI; jabopaTopHasi pa-
60Ta BbITOJIHEHA IIPABUJIBHO, CJle/IaHbI
NpaBWIbHbIe HAOMIOZEHUs] U BBIBOJBI,
HO TIPY 3TOM 3KCTIEPUMEHT MPOBe/IeH He
TIOJTHOCTBI0 WM JIOTYIIEeHbl Hecyle-
CTBeHHbIe OIMOKU B paboTe C Belje-
CTBaMH ¥ 060py/J0BaHUEM.

CTyJeHT yMeeT COCTaBUTh MO/HBINA U
MpaBWIbHBIM OTBET HAa OCHOBE H3Y-
YeHHOTO  MaTepuana;  BbIJeJSTh
[JIaBHBbIE  TI0JIOXKEHHWS, CaMOCTOs-
TebHO TIOJTBEP)KAATh OTBET KOH-
KPeTHbIMHA TIpUMepaMH, ¢aKTamuy;
CaMOCTOSITE/IbBHO W apryMeHTHpPOBa-
HO ZlesiaTh aHaiu3, 0000IeHNs], BbI-
BOZIbl. Y CTaHaB/IUBaTh MeXIpeaMeT-
Hble (Ha OCHOBe paHee MpuobpeTeH-
HBbIX 3HAaHWW) U BHYTPUIIPeJMETHEIE
CBsI3Y, TBOPYECKU MPUMEHSITH TOMY-
YyeHHbIE 3HAHUS B HE3HAKOMOW CUTY-
amuu.  IlocsepoBarenbHO,  YETKO,
CBSI3HO, 000CHOBAHHO U Oe301nbou-
HO w3narath yueOHBIA MaTepHar;
JlaBaTb OTBeT B JIOTMUeCKOW moce-
[lOBAaTeIbHOCTH C UCIOJ/Ib30BaHEM
TIPUHSATON TEePMUHOJIOTUY; JieflaTh
COOCTBEHHBIE BBLIBO/IBI; (POPMYJIHPO-
BaThb TOUHOE OTpejesieHrne W UCTOJI-
KOBaHHE€ OCHOBHBIX TTOHSATHM, 3aKO-
HOB, TEOpHii; TPU OTBeTe He TIOBTO-
PATb [JOC/IOBHO TEKCT yueOHHKa; W3-
jlaratb ~MaTepuaj  JIUTepaTyPHBIM
SI3BIKOM; TIDABUJILHO W 00CTOSITETbHO
OTBeuaThb Ha [IOTIOJTHUTE/bHbIE BO-
npockl yuntens. CaMOCTOSITENTEHO |
palMoHabHO UCTIOh30BaTh HArJIsI-
HbIe 1TOCO0OMs, CTIpaBOYHbIE MaTepHa-
JIbl, YUeOHUK, JOTIOIHUTE/LHYIO JIU-
Teparypy, MePBOUCTOUHUKH; TIpUMe-
HSITh CUCTEMY YC/IOBHBIX 0003Haue-
HUU TIpYM BeJIEHUM 3aITMCel, COIpo-




BOJK/IAIOII[UX OTBET; MCII0/Ib30BaHUE
[UISi  [[OKa3aTe/lbCTBA BBIBOJOB W3
Ha0/II0/IeHUI U OMBITOB;

Bnagers:

NJI-3 Bnageet HaBbIKaMU
000CHOBaHUS U pean3a-
11U B rpocdeccroHab-
HOM J1esiTeIbHOCTH CO-
BpPeMEeHHBIX TeXHOJIOTHH
C UCIIOTb30BaHUEM TpH-
OopHO-
WHCTPYMEHTa/IbHOM 6a3bl

CrygeHT BnajieeT HeOOXOUMBIMM HaBbIKaMu pabo-
TBI C TIPUOOPaMH, YepTeXXaMH, CXeMaMH U rpaduka-
MH, COMYTCTBYIOIUMHU OTBETY; 3alliCH, COTIPOBOXK-
JTAfoIIIMe OTBET, COOTBETCTBYIOT TPEOOBAHKSIM.

CrygenTr He o007ajjaeT /A0CTaTOYHBIM
HaBBIKOM pPabOTBI CO CIPAaBOYHOMW JIUTe-
paTypoi, yueOHMKOM, TepBOMCTOYHHKAA
MU (TIpaBWILHO OPUEHTHPYETCS, HO pa-
0oTaeT Me[jIeHHO).

BrazeeT HaBbIKAMM pelIeHUs XUMUYe-
CKHUX 3a7Iay 110 3aJaHHOMY aJIrOPUTMY

CryzeHT BafieeT Ky/JbTypOW MBIIII-
JIEHHsI; CroCOOHOCTBIO K 000011e-
HUIO,  aHa/M3y,  KPUTUYECKOMY
OCMBIC/IEHHIO, CUCTeMaTU3al[|uH, I10-
CTaHOBKeE lie/ied 1 BbIOOpY IMyTel uX
IOCTYKEHHUS, B JIOTUUECKOM PACCYK-
JeHUH W PellleHWH HeT OLIMOOK, 3a-
Jlaua pellieHa parjOHaIbHBIM CTOCO-
O0M; TpOsIBIIeHbI HABBIKKM OpraHM3a-
LIMOHHO-TPY/JIOBBIX ~ yMeHUM  (rof-
JIeP)KUBAIOTCS  YMCTOTAa pabouero
MecTa | TMOps/IOK Ha CTOJie, SKOHOM-
HO HCII0J/Ib3YIOTCSI PEaKTHBBI).




Mopayab 2 : «OpranvuecKkas XUMHA»
Pa3gen 6 «TeopeTnuecKue 0CHOBbI OPraHUYeCKOM XMMHHU. YT/IeBOAOPOAbI (A/KaHbI, ajl-
KeHbl, a/IKa/iieHbl, a/IKWHbI, apeHbI)»

Bomnpocsl s cobecegoBaHus 1o pasjgeny 6 «Teopernueckue 0CHOBBI OpraHUYeCKOH XH-
MHUH. YT/1eBOA0PO/ibl (A/IKaHbl, a/IKeHbI, a/IKa/JUeHbl, a/IKUHbI, apeHbI)»

1. Teopusi XMMHUYECKOTO CTPOeHHsI OpraHruueckux coefirHeHuit A.M. ByTiepoga.

2. CTpoeHue aToMa yriaepoza.

3.HomeHknaTtypa opraHu4ecKux CoeJUHeHU.

4. VI3omepusi OpraHu4eCcKrx COeJMHEeHUM.

5. Knaccudukaiysi opraHiuecKrx CoeIMHeHUH 110 YT/IePOAHOMY CKeJIeTy U M0 (PYHKLIUSM.

6. XrMUyeckas CBsI3b B OPraHUueCKUX COeZIMHeHUsIX.

7. Knaccudukaiiysi opraHuuecKux peakiivi.

8. OrpejernieHue ajkaHOB, aJIKEHOB, aJIKUHOB, apEeHOB.

9. N'omonoruueckKuit psif.

10. HomeHkaTypa 1 BU/bl U30MepUH, XapaKTepHble [J1s Ipeie/IbHbIX Y Hellpe/ie/IbHbIX yIvle-
BO/IOPO/IOB.

11. CriocoObI oy yeHwus..

12. ®usnyeckue CBOMCTBA.

13. XvmMunueckue cBorcTBa. KauecTBeHHbIe peakliiy Ha JBOWHYIO U TDOMHYIO CBA3b.

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

15. HanicaTb popMyJibl 110 Ha3BaHUIO

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

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

18. Kakoii u3 yriieBoiopo/ioB Oy1eT pearupoBaTh C aMMHUAaYHbIM PaCTBOPOM HUTpaTa cepebpa:
OyteH-1 v 6yTuH-1?

19.HamnucaTh peakuyu MoJiyueHusi TOMOJIOTOB alleTu/ieHa (3TUlaleTHIeH U IUMeTH/alleTU/IeH)
U3 alleTU/IeHa uepe3 CTa/iuio 00pa30BaHUs alleTUIeHU/IOB.

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

21. IIposectu okucienue 2,4-1uMeTUIIIeHTeH-2.

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

TunoBbie ynpa)kHeHus 1o pasjeny 6 «Teopernueckiie 0CHOBbI OPraHUYeCKON XUMHH.
YrneBoaopoasbl (ANKaHbl, a/IKeHbl, a/IKafileHbl, a/IKHHbI, apeHbI)»

Hanuimre cTpyKTypHbIe (hOpMyJibl C/IeAYIOLIUX YI/IeBOJOPO/OB U laliTe Ha3BaHKe 10 paljiOHa/IbHOU
HOMeHKJ/1aType: 2,3,3 — TPUMEeTH/ITIeHTaH

HanwimTte cTpyKTypHble (hOpMyJibl U /laliTe Ha3BaHUe 110 CUCTeMaTUUYeCKOl HOMEeHK/IaType: MeTH/I-
3TUIM30IPONUIMeTaH

3. Hanummre cTpyKTypHble GOpMy/ibl C/leIVIOIIMX YIJIeBOJOPO/JOB U /laliTe Ha3BaHKe M0 paljuOHalb-
HOU HOMEHK/aTtype: 2,2,4 — TpUMeTU/-3-3TUITreKCaH

4. Hanuimre CTPyKTypHbIe (hOpMyJIbl M [laiiTe Ha3BaHUe 10 CUCTeMaTUUYeCKOM HOMeHK/IaType: Me-
TU/IMMA30IPOIA/IMETaH

Hanumimre cTpyKTypHbIe (OpMyJibl C/IeAYIOLIUX YI/IeBOOPO/JOB U /laliTe Ha3BaHUe 110 paljuOHa/IbHON
HOMeHK/IaType: 2,3-AuMeTU/-3-U30NPONUIreKcaH

Hanwmimte cTpyKTypHble (hopMyJibl U laiiTe Ha3BaHUe 110 CUCTeMaTHYeCKOi HOMEeHK/IaType: JU3TUIN-
30IIpONU/IMeTaH



7. Hamummre cTpyKTypHbIe (JOPMYJIbI CIeIyIOIIUX YTIeBOJOPO/IOB U JlaliTe Ha3BaHuUe M0 pPallOHaIbHON
HOMeHKJ/IaType: 2,4-1iuMeTH/1-3-U30IPONUITNeHTaH
8. HanwmiuuTe cTpyKTypHBbIe (POPMYJIbI U [jaiiTe Ha3BaHUE 110 CUCTeMaTUYeCKO HOMEeHK/IaType: MeTH/IU-
30MPUITAINM300y TUIMEeTaH
9. HanwuiuuTe CTpyKTYpHbIe (hOPMYJIbI C/IeAYIOLMX YT/IeEBOJ0PO/OB U [aiiTe Ha3BaHUe T10 paljioHaIbHOM
HOMEeHKJ/IaType: 2-MeTHJI-4-3TU/I-3-TIPONu/renTaH
10. Hanuimure cTpyKTypHbIe (pOPMYJIbl U laliTe Ha3BaHKe 10 CUCTeMaTUUeCKO HOMEeHKJ/IaType: IUTpeT-
OyTrIIMeTaH
11. Hanuiumre cTpyKTypHbIe (hOpMYJibl C/IefYIOIIMX YI/IEBOAOPO/OB U [jaiiTe Ha3BaHUe I10 pal{OHaTbHOU
HOMEHKJ/IaType: 3-MeTU/I-3-3TU/IreKCaH
12. Hanuiumre CTpyKTypHbIe (DOPMYJIbI U laliTe Ha3BaHKe 10 CUCTeMaTUUeCKOl HOMeHK/IaType: MeTU/-
IVBTOPOYTHUIMETaH
13. Hanuiure cTpyKTypHbIe (hOpMYy/ibl C/IefYIOIIMX YI/IEBOAOPO/OB U [jaiiTe Ha3BaHUe I10 pal{OHaTbHOU
HOMeHKJ/IaType: 2,5-IUMeTUI0KTaH
14. Hanuiure CTpyKTypHbIe ()OPMYJIbl U aliTe Ha3BaHWeE TI0 CHUCTeMaTUUeCKOl HOMeHK/IaType: TPUMeTH-
JISTUWIMeTaH
15. Hanuiumre cTpyKTypHbIe (hopMy/ibl C/IeYIOIIMX YI/IEBOAOPO/OB U JjaiiTe Ha3BaHUe I10 paliOHaTbHOU
HOMeHKJIaType:2-X/10p-2- MeTU/1- 3- 3STU/I-OKTaH
16. Hanuiure cTpyKTypHbIe (JOpPMYJIbl U IaliTe Ha3BaHWe TI0 CHUCTeMaTUUeCKO HOMeHK/aType: MeTU/u-
30MpONUIBTOPOYTH/IMETaH
17.Hanummre CTPyKTypHbIe JOPMYJIbI CIeIyIOIIUX YTeBOJOPO/IOB U /laliTe Ha3BaHUe 10 PaLOHa/b-
HOM HOMeHK/aType: 2,4,4,-TpUMeTH/IeHTaH
18.HamnuimTe cTpyKTypHble (JOPMYJIBbI U [iaiiTe Ha3BaHUe T10 CHUCTeMaTUue CKOMl HOMeHKJ/IaType:
VS TUU30IIPOITAIMeTaH
19. HanuiuuTe CTpyKTYpHbIe (hOpPMYJIbl C/IeAYIOLMX YI/IeBOAOPO/OB U [jaiiTe Ha3BaHUe IO paljuoHaTbHOU
HOMeHKJ/IaType: 2,3-IUMeTU/1-4-3TU/I-IIeHTaH
20. HanuimTe CTpyKTypHble GOpMYJIbI U [jaiiTe Ha3BaHUe 10 CUCTeMaTUYeCKold  HOMeHKJIaType:
JUTPeTOyTUIIUMeTU/IMeTaH
21. HanuiuTe CTpyKTypHbIe (OpMYJibl C/IeAYIOLIMX YT/IeBOJOPO/OB U AaiiTe Ha3BaHKe T0 paljuoHa/b-
HOM HOMeHK/aType: 2,3,5 —TpUMeTH/TeNnTaH
22. HanuiuTe CTPYKTypHble GOpMYJIbI U [jaiiTe Ha3BaHUe M0 CUCTeMaTUUeCKOld  HOMeHKJIaType:
AVSTUIU30NPUNIUIIMeTaH
23. Hanuimwre cTpykTypHble popMyJibl CIeyIOIIUX YIeBOJOPO/IOB U /laliTe Ha3BaHUe 10 paLuo-
Ha/IbHOW HOMeHK/IaType: 2,2,3 - TpuMeTHu0yTaH
24. HanuiuTe CTPYKTYpHbIe (OPMYJIbI U [jaiiTe Ha3BaHUe 10 CUCTeMaTUYeCKOl  HOMeHKJ/aType:
JAMeTUJ/ISTUIMeTaH
25.HanuiirTe CTPyKTypHbIe (hOpMYyJIbl C/IeAYIOLIMX YI/IeBOAOPO/OB U JjaiiTe Ha3BaHUe M0 palOHa/lb-
HOM HOMeHK/aType: 2,2,4,-TpUMeTuJ1, 3-3TUIreKcaH
26. HanuimuTe CTpyKTYpHbIe (OpPMYJIbI U [laiiTe Ha3BaHUe 10 CUCTeMaTUyeCKol  HOMeHKJIaType:
TpUMeTH/IMeTaH
27. Hanuivre cTpyKTypHbIe (hOpMy/ibl C/IeAYIOLIMX YT/IeBOAOPO/OB U [jaiiTe Ha3BaHUe IO paljuo-
Ha/bHOW HOMeHK/aType: 2,2,3,3-TeTpaMeTU/INeHTaH
28. HanuiuTe CTPYKTYpHbIe OpPMYJIbI U [laiiTe Ha3BaHUe 10 CUCTeMaTUyeCcKol  HOMeHKJIaType:
JUTPeTOyTUIIUMeTU/IMeTaH
29. HanuiiuTe CTPYKTYpHbIe OpMYJIbI CIeAYIOLIUX YT/IeBOJOPOOB U [aiiTe Ha3BaHUe TI0 paljuo-
Ha/JbHOM HOMEeHK/aType: 2,4-1uMeTH1, 3-U30IpONUIreKCaHTaH
30. HanuimTe CTpyKTypHbIe GOPMYJIbI U [laiiTe Ha3BaHUe 10 CUCTeMaTUyeCcKol  HOMeHKJ/IaType:
MeTH/IZIMM30IIPOITU/IMeTaH.
1. HasoBuTe o Mex[yHapOJHOM HOMEHK/aType
H3C-CH=CH-CH = CH
2. Hanwmiute cxemy B3anmMojielicTBus 1,3-0yTauieHa ¢ OIHOM MOJIEKY /10 OpoMma.



3. Hanuwre ¢opMyny HeCUMMETPUUHOTO IUSTH/ISTUIEHA U HA30BUTE €ro M0 MeXXAyHapogHOW HO-
MeHKJ/IaType.
4. HanuimmTe cxemy B3aUMO/eMCTBUS MPOMUIeHa C CePHOM KUCIO0TOU U Ha30BUTE MPOAYKT peakLiu.
31 . Ha3oBuTe M0 paliiOHaIbHOM HOMEHK/IaType
HC=C- ClH —CH3
CHs
32. Hanmiute cxemy rosiyuenust 1,3-0yTagueHa u3 aTUIoBoro criupra (o metozay Jlebemesa).
33. Ha3zoBuTe 110 MeXXAyHapOAHOW HOMEeHK/IaType
(H3C); - C=CH-CH = C - (CHa)2
34. Kakoe u3 AByX yKa3zaHHbIX coegrHeHnit H3C — CH = C H- CH3 u
H3C — CH2 — CH> — CH3 okucasieTcsi paCTBOpPOM TNepMaHraHara Kaausi? HazoBure ero rno MexzayHa-
POJIHOUM HOMEHK/IaType U NIpUBeJIUTe CXeMy peakLIUH.
35. Ha3oBuTe 10 paljuoHaJIbHOM HOMEHK/IaType
HC=C-CH-CH;-CH3

CHs
36. YKaKuTe MeXaHU3M TNpucoeArHeHus bpoma K 1,3-0yTaaueny.
37. Ha3zoBurte 1o MeXZyHapoJHOW HOMEHK/IaType
H3C-CH-CH=C-CHs

CHs

38. HarnuimTe cxemy NMpUCOeUHEHHS XJIOPUCTOTO BOZIOPO/a K mpornuieHy. OObsCHUTe Ha 3TOM TpH-
Mepe NpaBWIo MapKOBHMKOBA C MO3ULIMU 371eKTPOHHOW TEOPHUH.

39. HazoBure 1o MeXAyHapoJHOW HOMeHK/IaType

H:C-C=C -CHs
CH3 CH>
CHs
40. Hanmiumre cxeMy IO/Ty4eHHUs MPOIW/IeHa U3 MPOITUIOBOrO CIIUPTa. YKaKUTe MeXaHW3M peaKLUU.

41. Ha3oBuTe 10 paljOHa/IbHOW HOMEHK/IaType

HsC - (|3H - CH =CH>

CHs
42. YKa)kuTe MeXaHH3M peakLiy MpUCcoerHeHNs OpoMa K 3TrsieHy. Kak Ha3bIBarOTCS peakLyu 1pu-
CoeIMHeHUs TaKOro TUIa?
43. HanuiuuTe CTPYKTYpHYIO (hOpMY/Ty CUMMETPUYHOT'O IMH30MPOIUISTHIEHA.
44. Haryivre cxemy OKWUCJ/IeHHUs ITPONMJIeHa paCTBOPOM MapraHLj0OBOKHC/IOTO Kajiusl B MATKUX YCIJI0-
BUsIX (peakuys Barnepa).
45. Ha3oBuTe 10 paljiOHa/IbHOW HOMEHK/IaType
H>C = CH - CH = CH>

46. Harmiiiite cxeMy B3auMo/leHcTBUsI 1-0yTeHa ¢ BOJ[OM.
47. Hanmiyre cxeMy nosiMMepu3aLiu 3tijieHa. KakoBo IpOMBILLIZIEHHOe 3HaueHHe [JaHHOM peaKkLuu?
48. HanuivTe cxeMy B3aUMOZeNCTBUS JTUBUHIIIA C OJHOW MOJIeKYJIoi GpOMHCTOr0 BO/IOpO/ia.
49. Ha3oBuTe Mo paljuoHa/JIbHOM HOMEHK/IaType

H,C =C-CyHs

CoHs



50. HanmiuTe cxeMy rosiyueHUst MeTualieTiaeHa u3 1,1-aubpommpornaHa.
51. HanumuiTe cTpyKTYpHYIO hopmysy 3-MeTunOyTuHa-1.
52. YKaKuTe MeXaHU3M peakLVU [10/IyUYeHHsl 3TU/IeHa U3 COOTBETCTBYHOILEr0 rajloreHOIpOU3BOHOTO
B [NPUCYTCTBUY CIIMPTOBOIO PacTBOpa LeI04H.
53. Ha3oBuTe 110 MeXX/1yHapoIHON HOMeHKJ/IaType
CH3;-CH = TZ - CHs
i
CHs3
54. YKa)KuTe KaueCTBeHHbIe PeaKl[My Ha JBOMHYIO CBsA3b. HamuimTe cxeMbl peakiyu.
29. Ha3zoBuTe 10 MeXXAyHapOJAHOW HOMEHK/IaType
H3C-CH>-CH = (|:—CH2—CH2—CH3
H3C-CH- CHs
55. HamuimTe cxemy OKMCIeHUS] CAMMETPUUHOTO JMMEeTU/ITU/IeHa XPOMOBOM CMeChI0 (3HeprhuyHoe
OKHCJIeHHe)
56. Ha3zoBuTe coefiuHeHMs TI0 CUCTEMAaTUUeCKOU U paljiOHa/IbHOW HOMEeHK/IaTypaMm:
A) CH3-C =C- CH- CH3
|
CHs
b) CH3 - CH- C = C- CH- CH3
| |
CHz CH3
57. Kakue yrieBoZiopo/ibl MO>XKHO MOJIYUUTh MPH AelCTBUM CITMPTOBOTO pacTBOpA I1le/I0uu Ha:
A) (CHz),— CH — CHBr — CH» Br
B) 3-metun, 1,2-auxnopOytaH
58. Ha3zoBuTe 10 paliMoHaIbHOM HOMEHK/IaType
HC=C- ClH — CH2 - CH3
CHs
59. HanuiumTe CTPYKTYpHYIO (hopMyy mpem-0yTraljeTiieHa U Ha30BUTE ero 10 MeXyHapOJHON
HOMEHKJIaType.
60. HanmiuTe cxeMy oO6pa3oBaHus alleTHIEHUIA Me/IH.
61. ITposesute peakuuro Kyueposa c:
A) nponuH
b) 6yTtun-2
62. [laiiTe Ha3BaHMs MO CUCTEMAaTHYECKOW U paLlMOHATIbHOM HOMEHKJ/IaType:
A)H3C—(|3H—CH2—C =CH
CoHs
b) H.C = CH - CH = CH
63. Vcxops u3 alleTrsieHa oTyuynTb OyTuH-2.
64. Kakue yrineBof0po/ibl pearupyroT C CUHWUIbHOW KMC/IOTOM?
A) 3-metunbyren-1 b) 3- memunOyTHH-1
65. HanuimTe cTpyKTypHbIe (OPMYJIbI C/IeAYIOLIUX COeMHEHHUM:
A) 3,3,4,4,-TeTpaMeTU/ITIEHTHH- 1
b) meTunstunaleTuieH
B) 3-metunbytun-1
I') CsHs
66. Kakue yriieBojopo/ibl TOyYaTcs TP IeHCTBUH CITMPTOBOIO PacTBOpa 1Lje/Ioun Ha 3-x/1opOyTaH.
67. Kakue yrneBosopo/ibl pearupyroT C aMUIOM HaTpUsL:



TIPOIKH; AUMeTH/IalleTUIeH?
68. HaruimTe 1 Ha30BUTE 10 CUCTEMAaTHUECKON HOMEHK/IaType n30Mepbl 3-MeTUn0yTHH-1.
69. HarmmiimmTe peakijiy CTyIIeHYaTOro THAPUPOBaHUS 2,5-aumeTnirekcud-3. HazoBute obpasyroriye
YIJIEBOOPOABI IO CUCTEMAaTUYeCKOU HOMEeHK/IaType.
70. Hanummre xumMuueckye peakijuu Npy MOMOIIA KOTOPBIX MOYKHO OT/IMUMTh MPOMUJIALIeTU/IeH OT
MeTHU/I-3TU/I-alleTU/IeHa.
71. [TonyunTe BCeMH U3BECTHBIMU CITOCOOOMU:
a) 3TUI0eH307T;
0) Tosyom;
B) M30TPOITMIOEH307T;
') OPTO-KCUJIO;
1) mapa-KCUIom:
72. O6BsicHUTe MeXaHU3M U TIPOBe/IMTe HUTPOBaHUe COeUHEHH:
a) xyiopbeH30a;
0) mporunbeH3ona;
B) HUTPOOEH3011a;
r) OeH3anbAeruia:
73. B Kako¥ 1ocsiejoBaTe/lbHOCTH CJie[[yeT IMPOBECTH peaKLMH, YTOObI TIOTyUnTh, UCXOAS U3 OeH3071a:
a) M-HUTPOXJIOPOEH30JT;
6) o-HuTpOX/I0pOEH30T;
B) M- HUTPOXJIOpPOEH30JT;
r) n-cy/bho6poMOeH30T;
) o- cynbdobpombeH3oit:
74. B peakuuto ®pugens-Kpadrca BBeguTe:
a) 3TUI0EH30/1 U XJIOPUCTBIM 3THIT;
6) Tomyosn v GPOMMCTBIN U30TPOITHUIT;
B) 6€H30J1 ¥ 3TUJIOBBIN CTIUPT;
T') BTOPUYHBINA OPOMOYTHIT 1 U30MPONUIOEH307T;
75. 13 GeH30/1a MO/TyYUTh T1apa-TOMyOCyTb(OKHACIIOTY.
76. 13 GeH30/1a MOTyuuTh OpTO-KCUio (1,2- numetnnbeH30:)
77. V13 6eH30/1a IOYYUTh KyMOJT (M30TTPOTTHI/IOEH30T)
78. V13 6eH30/1a TIOYyYUTh TIapa-TpoIuan300yTHIOEH30.
79. V13 GeH30/1a MOTyuUTh MeTa-AU3THI0eH3071.
80. 13 GeH3osa moayunTh rapa-hTopbeH30MHYI0 KUC/IOTY.
81. 13 6eH30/1a MOMy4IHTh MeTa-JUHUTPOTOTYOJI.
82. 113 GeH30/1a TIOYYUTh OPTO-AUXI0POEH30MHYI0 KUCIIOTY.
83. 13 6en3osia ronyuuTs 2,4,6,-TpUMeTHIOPOMOEH30JI.
84. 13 6eH30/1a MOJIyUUTh MeTa-AU3TUI0EHOICYIb(OKUCIIOTY.

TpeGoBaHus K 0(hopM/IeHHIO 0TYeTa 10 J1abopaTopHoii padoTe Mo MoAy/II0 2
«Oprannyeckass XMMHUs»

OtyeTa opopmiisieTcs B 1abOpPaTOPHOU TeTpaH.
CopepskaHue oTyeTa:
TIOPSIZIKOBBIN HOMep JlabopaTOpHOU paboThI, ee Ha3BaHUE;
11eJ1b PabOThI;
3a/1aHue;
KpaTKoe TeopeTHyeckoe BBe/leHHe K JaHHOM pabore;
Ha3BaHUeE OIIBITOB;
o opM/IeHHe pe3y/bTaToB OMBITOB B COOTBETCTBUHM C IPe/bsIBIIsIEeMbIMUA TPeOOBaHUSMU.
3aumra sabopaTopHOi paboThl OCYILECTB/IsSETCS Ha 3aHATHH, CAe[YHOLieM I0C/e ee BbITOJTHEeHMs.
ITpu 3aiuTe CTYZAEHT JOJDKeH MpeJCTaBUTh OTUeT Io 1abopaTopHOM paboTe, COCTaB/IEHHBIH I10 Tpe-



JIOYKEeHHOM BbIllIe CXeMe, TMOSICHUTb BCe TIPUBe/leHHbIe PacueThl U BbIBO/IbI, BLIMOJHUTE CBOM BapUaHT
3aJlaHUs 110 TeMe JlabopaTOpHOU PabOoThI (PEIUTh 3alauy WM COCTAaBUTb YPaBHEHUSI XUMUUECKUX pe-
aKLui).

TecToBbIe 3aiaHuA /I TeKYLIero KOHTPOJisi 3HaHUM 1o pa3jeny 6: «TeopeTuueckue oc-
HOBBbI OPraHHYeCcKoi XMMHUH. YT/IeBOAOPo/ibl (A/IKaHbl, a/IKeHbl, a/IKaJieHbl, A/IKUHbI, apeHbI)»

BajieHTHOCTE yrjiepoja B IporaHe paBHa:
+4

W N o

sIB/ieHHe CYIeCTBOBAHMA HECKO/JBKHX BelleCcTB OJAHMHAKOBOI'0 COCTaBa, C OAHOW H TOH
)Ke MOJIeKY/ISIPHOM Maccoii, HO C Pa3HbIM CTPOeHHeM MOJIeKYJI — 3TO:

am(OTepHOCTh

TOMOJIOTUSI

+HU30Mepus

aJIJIOTPOIIUS

BemecTBa 0yTaH u u300yTaH AB/IAIOTCS :
+HU30MepaMH
aHTUTIOZAMHU
a/IJIOTPOITHBIMU BU/IOU3MEHEHUSIMU
roMOJIOTaMH

Kakue u3 npuBeJeHHbIX HIJKe BelleCTB sAAB/sieTcs u3oMmepoMm coeguHenusi CHz—( CH2)s —CH3?
+CH3 —CH(CH3)- C(CH3)2 —CH3
CH3 —C(CH3)2 —CH3
CH3 —CH(CH3)- CH(CH3)- CH3
CH3 —C(CH3)s —CH3

Yr1o0bI Ha3BaTh pa3BeTB/ICHHBIH YI/IeBOAOPOA, CHAYa/ia HY)XHO:
+BbIOpaTh CaMyl0 [JIMHHYIO LIe[IOUKy aTOMOB yTJiepoja
yKa3aTh Ha3BaHUs PaZMKasaoB
yKa3aTbh MPUHA/JIeXKHOCTD K KJ/IaCCy BeIecTB
yKa3aThb pacrioyioykeHre paJjrKaaoB

BemecrBa CH3; —-CH3 n CH3 —CH; —CH3 saBasiroTcs :
“30Mepamu
+romoJioraMu
a/UIOTPOIHBIMUA BUJOM3MEHEHHUSIMU
pasuKaaaMu

AToMBI yriepoja B a/IKaHaX HaXOAATCA B COCTOSAHHUM:
S p- TMOpUAU3aU
pp- ruOpuIU3aIum
+sp3- rubpuAU3aLn
B HETUOPU/IHOM COCTOSTHUHU



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

C2Hs4 + HO - ...

Buj wu3omMepuM, XapakTepHbIH A/ OyTeHa -2 U HeCBOWCTBeHHbIN OyTeHy -1:
130Mepus yI/IepOAHOro CKeseTa
orTUYecKast
+TreoMeTprUyecKas
TIOJIO>KEHHUSI [TBOMHOM CBSI3U

IlenTeHn-1 u rekcen-1 aBasgwTCA
OJHMM U TeM ’Xe Bel|eCTBOM
CTPYKTYPHBIMU H30MepaMu
reoMeTpruYeCKMMHU U30MepaMu

+ roOMOJIOraMU

B mouteKkyiie 2,2-auMeTn/I0yTaHa THII THOPHAM3AMH aTOMHBIX OpGUTa/ell aTOMOB yrjepoja
+TOJIBKO Sp>
TOJ/ILKO Sp°
sp® u sp?
sp, sp? 1 sp

®OyukyoHanbHy0 rpynny -HC=0 copepxaT M0J/1eKyJIbl
CJIOXKHBIX 3()POB
CIIUPTOB
+anbJeruioB
KapOOHOBBIX KUC/IOT

Hawu6os1ee pacripocTpaHeHHbIH BH/] XUMHYECKOH CBS3M MeXX/ly aTOMaMH YI/iepojia B OpraHuye-
CKHX BeljecTBax

HMOHHasg

KOBaJIeHTHas1 HeTloJIIpHas

+KoBa/IeHTHasl MoJIsIpHast

MeTajlTnuecKas

Teopus XUMHYECKOr0 CTPOEHHUsI OPraHUYeCKUX COeANHEeHUH Npe//I0)KeHa:
M.B. JIOMOHOCOBBIM;
H.1. MeHpeneeBbiM;
+ A.M. By1epoBeim;
N.A. bepuenuycom.

BanenTHOCTh aToMa yriepoja B 3tTuieHe CH>,=CH: paBHa
JIBYM
Tpem
+yeTbIpeM
MATU

I"'omosioruyecKkuM psiioM Ha3bIBAeTCsA:
COBOKYITHOCTD BEI[eCTB, CO/IePXKallX OJUHAKOBOE UMCJIO0 aTOMOB YT/IEPOa;
psi/i BellleCTB, UMEIOIIUX OJMHAKOBBINA COCTaB, HO Pa3/IMUYHOE XUMUUECKOe CTPOEHUE;



+psg BelecTB. CXOAHBIX 10 XMMUYECKOMY CTPOEHHIO U CBOMCTBaM, COCTaB KOTOPBIX OT/IMYaeTCs Ha
OJIHY WU/U HeCKoubKo rpymn CHo-;
COBOKYITHOCTb Bell[eCTB, COCTaB KOTOPbIX OT/INYAeTCs Ha OZIHY WM HeCKO/IbKO rpynn CHo-;

YKaKuTe npoLecc, NIpu KOTOPOM M3 HeOpraHu4eCKHX BelleCTB M0/1y4alTCsl OpraHudeckye:
I'openue gpeBecuHsl
ITuieBapenue
Hpixanue
+doTocuHTe3

B Ha3BaHUM KaKoro BelecTBa ecTb Cyp¢uKc -uH
+HC=CH
CH,=CH-CH=CH
CHz-C=N
CH3-CH=CH-CH3

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

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

CKOJIBKO YI/IeB0/I0P0/i0B H3o00paxxeHo ¢popmyiamu?

2
H,C———C
H.C C G CH
8 H2 H2 3 CH3 CHS
H,C—CH,
CH,
H.C C CH C—=~CH
+oguH
JBa
TpHU
YyeThIpe.

Ob6masn ¢opmysa alTKaHOB:
Cn Hon
Cn H2n—2
+ Cn Hon+2
Cn Ha



Oﬁll[aﬂ q)OpMYIIa d/IKEeHOB:
+ Cn Hon
Cn H2n-2
Cn Hon+2
Cn Hn

O6masn dopmy/sia aJTKHHOB:
Cn H2n
+Cn Hono
Cn H2n+2
Cn Hy

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

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

CBsA3M MeXXy aToMaMH yrjiepoja B 3TeHe:
+04Ha O- CBSI3b U OJIHA Ti- CBA3b
[iBe 0 - CBSI3U
[iBe Tt - CBSA3U
TPU T - CBA3U
Peaknua CH; = CH - CH3 + HCl -~ CH3 - CH(CI]) - CH3
NpoTeKaeT COrJIaCHO IpPaBUILY:
Bytneposa
+MapKOBHUKOBa
MeHngesneeBa
3uHMHA

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

OcHoBHbBIe HaNpaB/IeHUsI MPOMBILIEHHOW MepepadoTKH MPUPO/HOIO ra3a:
+TOIJTUBO, UCTOUHUK SHEPTUU
roJjiyueHue apauHOB
ToJiyueHre ToJIMMepOB
TroJTyueHre pacTBOpUTeseil



Kakoi XuMHuecKUid MeTo/ HCIO/IL3YHOT /I/Isi IEPBUYHOM nepepadoTku HedTH
CKUTaHHe
pasiokeHue
+(pakiMoHHas reperoHKa
KPeKUHT

M cTouHNKOM, KaKHMX yI/1€B0/J0PO/0B SIB/IAETCA KaMeHHOYro/JIbHasA cMoJ1a?
TnpeJie/IbHbIX
+apomMaTH4YeCKUX
Herpe/ie/IbHbIX
L{uK/IonapauHOB

ITouemy mepepaboTKa yr/isi HOCUT Ha3BaHHE CyXO0# MeperoHKH
+MpoBOAUTCs Ge3 JoCTyra Bo3zyxa
0e3 oCTyTIa BO/bI
OCYIIAIOT TIPOAYKTHI
MIePEeroHsII0T CyXUM T1apoM

I'/1aBHBIM KOMIIOHEHTOM MPUPOJAHOTO ra3a siB/IsieTCs
9TaH
OyTaH
6eH3071
+MeTaH

Ilpu TepMHYECKOM KpeKHHIre U3 MOJIeKYJI a/IKaH 00pa3yrTcs MOJIEKYJIbI
a/IKaHOoB
aZIKaHa U ajJKvHa
+ajikaHa U aJIKeHa
a/IKeHOB
Yucno rpynn CHz-, oT/iMYar0IMX 110 COCTAaBY 3TaH M MPOIAH PaBHO:
+oHOMY
[BYM,
TpéM,
YeTBIPEM.

H
H,C—C—G—C—CH,
H, H, ]

2 CH
Ha3sBaHnue yryieBoiopoja c ¢opmyJioii: 3

4-MeTU/IIIeHTaH,

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

IIponecc, ypaBHeHHe KOTOPOro NMpe/CTaB/IeHO HIDKe, Ha3bIBAeTCH:
JleTU/IpUpOBaHKeM,
pPUGOPMUHIOM,
KPEKUHIOM,
+THUJpUPOBaHUEM.



_ Kat.,
HC—C—C—CHy+ H2 28 e CH

Iro
Io

KakoBo MHHHMAaJ/IGHOE YH(/I0 aTOMOB YI/Iepo/ia B apeHax?
4
5
+6
7

3amectutenu 1 poja opHEeHTHPYIOT peaKI[UH 3/1eKTPO(QHILHOI0 3aMellleHHusi B I0J10-
JKeHHUe UK/Ia:

2,6

3,5

2,5

+2,4,6

B npoaykTe peakuuu Bropua unc/i10 aToMoB yrJjiepoja 1o CpaBHeHHI0 C HCXOAHBIM raJjore-
Ha/IKaHOM:

0CTaeTCsl IPeXXHUM

+y/iBauBaeTCs

yBeJIMUMBAETCs Ha OVH

YMeHbLIaeTcsl BIBOe

OCHOBHBIM NPOAYKTOM /IeTH/IpaTaliy CIIMPTa, uMeroero gopmy.ty
CH;3;

I
CH3-CH- C-CH»-CH; aBaserca:

|

CH; OH
+2,3-auMeTusIreHTeH-2
2-3Tun-3-MeTHI0y TeH- 2
3,4-n1uMeTunIeHTeH-2
2,3-1vMeTuneHTes- 1

IIpu TpuMepH3aI[uK aljeTH/IeHa 00pa3yeTcs
L[MK/IOreKCaH;
FeKCHUH;
[eKCeH;
+6eH30

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

HaiiguTe ypaBHeHHsI, KOTOpPbIe 0TPAXAKT MPOIECC KPEeKHHra
+ CgHis — CsHio + C4Hs
nCoHs — (-CH2-CHz- )n
CH4 + 202 —» CO02 +2H20
CsHis —» 8C + 9H>



Kak 0T/IMUMTH al[eTH/IeH 0T MeTaHa
+ 110 crioco6HOCTH 0becIiBeUMBaTh OPOMHYIO BOZY
ropetsb OeCI[BETHBIM T/IaMEHEM
00pa3oBbIBATh B3PLIBOOIIACHBIE CMECH C BO3YXOM
pasjiaraTbCsi Py HarpeBaHUU

Camblil pacnipoCcTpaHéHHbIH B MPUPO/ie YI/IeBOAOPO/]
OyTaH
MasyT
+MeTaH
atieTUseH

B npoMbIIIJIEHHOCTH apOMaTHUYeCKHe YI/1eBO/0POAbI I0/Ty4aloT U3...
+HedTH;
IIPUPOJHOTO Ta3a;
OCTaTKOB OPHBIX [1OPO/;
Topda.

ApomaTnuecKue yrieBoAopo/bl roOpAT KONTAIMM NIJlaMeHeM [10TOMY, UTO...
B HUX MaJjla MaccoBas /10/11 BOZ0pPO/a;
+0OHU coziepKaT 00JIbIIIoe KOJTMUEeCTBO YIIepoAa;
OHM TOKCHUYHBI;
B HUX HeT aTOMOB KHCJ/I0pO/ia.
Kakoii Henpe/ie/IbHBIN YI/IEBOJOPO/ MOXKHO MOJIyYUTh U3 1,2-1u6pomMoOyTaHa
CHBr-CHBr-CH>-CH3 B peakujuu €O CHMPTOBBIM PaCTBOPOM r'HAPOKCH/A Kaaus?
+CH>=CH-CH,—-CHj3;
CH =C-CHzs;
CH>= CH-CH=CHpy;
CH=C—-CH>-CHzg;

Pa3pen 7 «Kucnopopcojepxampue coefuHeHus (CivpThl, PeHOosIbl, TPOCThIe 3GUpPbl. AberU/bl U
KeToHbl. KapboHoBBIe KucioThl. CroxkHbIe 3¢upsl, ZKupbl. Mblia.)»

Bomnpocsl s cobecegoBanusi o pasgeny 7 «Kucyiopo/coepxaiue coeJuHeHUs
1. HamucaTh cTpyKTypHbIe (hOpMYyJibl U30MePHBIX CITUPTOB C 0611eit dopmynoit CsHi120. Ha3oBUTe UX
Y YK&KUTe NepBUYHble, BTOPUYHbIE U TPETUYHbIE CITUDPTHI.
2. Hanummre ¢opmyiy CiipTa ¥ OKUCTUTE ero: 2-MeTui0yTaHo-2; 3-MeTui0yTaHos-1; OyraHos-2.
3. Hanmcatp peakiuu jervjparaniy cvpTa (MeXMOJIEKY/IsHYyI0 U BHYTPUMOJIEKY/ISIPHYIO): Mpora-
HOJI-2;
4. ITonyuuTh COMPT U3 ajKeHa U BBECTU €ro B PeakLUi0 C MATUXJIOPUCTBIM (opdopoM (crupt 3-
MeTUI0yTaHO-2;
5. [TonyunTs CIIMPT U3 raj0reHONpPOU3BOJHOIO 2-XJI0p 2-MeTU/IIIPOIIaH M B3aUMOZeHCTBUEM CO 11esI0-
Ybl0.
6. HarcaTh cxemy B3anMo/ieiicTBus n-OpoMdeHoa ¢ yKCYyCHBIM aHTH/IPUIOM
7. Harucatb cxeMy CHMHTe3a pe30opLiHa U3 6eH30/11CyIb(OKUCIIOT.
8. Hanncatb cxeMy OKUC/I€HUS THAPOXUHOHA.
9. HanucaTh peakijyio MMporasuiosa ¢ 3 MoJieKyJiaMi YKCyCHOTO aHTU/IpU/a.
10.  HamummmTe peakijyto rpeBparieHus: xiopbeH3om - heHon — TpudpomMdeHon
11.  Cnepyrouye KUCIOTBI [IOTYYUTh U3 COOTBETCTBYIOLIMX ra/0r€HOIIPOX3BO/JHbIX TIPe/ie/IbHbIX
yTJIeEBOJIOPOZIOB uepe3 CTa/iiio 00pa30BaHUs HUTPWUIA (TPUMETHIYKCYCHasi KUCI0Ta, MeTU/ITIPOITH-
JIyKCyCHasl KUC/I0Ta).



12.  Kakue KHAC/I0Tbl MOXKHO ITOTyYUTh TIPU OKUC/IEHUH 2-MeTU/IIPOIiaHaJlb.

13. Hanmmure peakiun rugposmsa 1,1,1-rpubpoMbyTaHa, Ha30BUTe MOTyUeHHbIE COeAUHEHUS U
BBe/IUTe B PeaKI|io C W30IPOMNWIOBLIM CITUPTOM (3TepUHKALIUN).

14.  Hamumwre ypaBHeHHe peakLIMM ITPONMOHOBOM KHC/IOTBI C XJIOPOM, THAPOKCH/IOM HaTpu,
Ha30BUTeE I10/IyUYeHHbIe COe/JMHEeHNS.

15. HarmucaTb popmyJibl ClieAyIOIIMX KUCIOT: TIPOTreHoBasi KUC/IOTa, 2-MeTU/ITIPOoIiaHoBasi, N-
(hennneHAMKapbOHOBasi KUCJIOTA.

Tunossle ynpaxHeHus 1o pasjeny 7 «Kuciopoacoaepxkaigye coeguHeHU»

1. Hamummre cxemMy KMC/JIOTHOTO THAPOJIM3a MPOMUWIOBOr0 3(prpa MypaBbUHOW KUCIOTHI (TIponuagop-
MuaTa). Ha3oBuTE NpOAYKThI peakLyu.

2. HanwmiuTe CTPyKTYPHYIO OPMYITY >KUAKOTO XUpa. YKaxuTte. OT 4ero 3aBUCUT KOHCUCTEHLUS
JKHDOB.

3. Uro HasbIBaeTcd peakiyen rujporeHn3anuu? Hamuimmre cxemy ruporeHusalii TpyoJieaTa rnLe-

puHa. Ha3oBuTe pOAYKT peakiuu.

Hanummre cxeMy 1e/104HOr0 rMApPO/IM3a 0JleonaJbMUTOCTeapuHa. Ha3oBrTe nonyyeHHbIe IPOAYKTHI.

5. HanwmiuTe cxeMy ruziposiv3a TPUITATbMUTHHA C TIOC/TIeAYIOUIUM JeCTBHeM HaTpus THpoKapOoHara.
Kakyro KOHCHCTeHLUI0 UMeeT I10J1yvaroleecs: MblIo?

6. HamuiuTe CTpyKTYpHYIO (hOpMYy/y TBEDPOrO Mblia. YKa)KUTe, OT Uero 3aBUCUT KOHCUCTEHLIUSI

JKUDOB.

Hamwmimite cxeMy mosryueHUst aibMuToAucTeaprHa. Kakoii o KoHcucTeHLMU OyieT >Kup?

8. Kak MO)XHO MOJIyuuTh HATPUEBYIO COJTb CTEAPUHOBOM KUC/IOTHI (MbLI0) U3 >xupa? Hanumurre cxemy
TOJTyYeHusl.

9. HanmiuuTe cxeMy KMCJIOTHOT'O TMIPOJIM3a 3TUIOBOTrO 3(¥pa MOHOX/IOPYKCYCHOW KUC/IOTHI.

10. Hanuiumre cxeMy mo/iyueHUsi IPOMUIOBOTO 3(rpa YKCYCHOW KUC/IOThI U3 aHTHUPU/Aa KUCTOTHI.

11. BeiBegute hopmyibl n3omepHbix ciupToB CeHyOH (8 n3omepoB). YKakvTe nepBUUHble, BTOPUYHBIE,
TPEeTUYHBIM CrTUPThL. Ha30BUTe HX: a) M0 3aMeCTUTe/TbHOW HOMEeHK/IaType; 6) 1Mo parjioHaIbHOU HO-
MeHKJ/1aType.

12. HanmimTe ymipoliijeHHbIe CTPYKTYPHBIE JOPMYJIbI CITUPTOB: a) MEeTHU/I-3TH/I-U30TIPOIH/I-KapOrHoIa; 6)
JIM-BTOP-0yTU/I-KapOWHO/IA; B) METU/I-JUU30IPOIUI-KapOruHoIa; T) MPONUI-U300yTHI-KapOUHOMa; 1)
M30TpONM/I-n300yTHI-KapOuHOIa; e) BTOp-OyTUa-TpeT-n300yTHi-KapobuHona. HasoBuTe mo 3amecTu-
Te/IbHOM HOMeHK/1aType.

13.Hanuiumre ynpoliljeHHble CTPYKTYPHbIe (JOPMYJIbl M Ha30BUTe 110 PaL{MOHaIbHOM HOMEHK/aType: a) 2-
MeTuI-3-rTeKcaHom; 0) 3-meTun-2-meHTaHos; B) 3-3TWA-3-TekcaHosm; T)  2,2,3,4-TeTpameTui-3-
TeHTaHom; 1) 2,2,3,4,4-neHTameTH/I-3-TeKCaHOoI.

14. Hanumure ypaBHeHMs peakLMi MOJy4YeHUs W TMAPOJM3A: a) HaTPUEBOIrO ajKorossAra 2-meTwus-1-
riporiaHosia; 6) OyTuiaTta HaTpWs; B) U30MPOMNK/IaTa Kaus; T) MeTraaTta Maraus. Ha3oBure obpa3syro-
11ecs CoeJHeHusI.

15. HanmimTte cxeMy peakLyii, MPOTeKAarOLMX MPU [JeMCTBUM KOHLIEHTPUPOBaHHOMW COJITHOM KUC/IOTHI (B
MIPUCYTCTBUM XJIOPH/la LMHKA): a) Ha M30MpPONWIOBBIKA crupT; 6) Ha OyTWUIOBBIM CUPT; B) Ha 2-
TIeHTAHOJT; T) Ha AMMEeTHI-TIponuIKapouHoi. Ha3zoBuTe moyyeHHbIe COeAMHEHUS.

16. Harummmre ypaBHEHUS peaklyii: a) IPOMTMIOBOTO CIHPTA C MeHTax/opuzoM docdopa; 6) 3TUIOBOTO
cnupTa ¢ TpuxsopuaoM ¢ocdopa; B) 3-MeTus-1-0yTaHosna ¢ Tpubpoamugom (ocdopa; T) AUMeTHI-
stunKapbuHona ¢ PCls; 1) npornumu3ornponuikapbrHosa ¢ PBrs.

17. Hanmimte (opMysibl ClefyrOIIUX BYXaTOMHBIX CIUPTOB: a) MeTaHauos; 0) 1,2-3TaHauon (3Tu-
JIeHTJIUKOJIb); B) 1,1-3Tanguosn; r) 1,3-nponadguo; ) 1,1-npornadguon; e) 2,2-nponaHauo; X) 2,3-
mametun-2,3-6ytanauont; 3) 1,5-medranavon. Kakve w3 HUX HEYCTOMUWBBI U B CBOOO/IHOM BHjle He
CyliecTBytOT? UTO C HUMU TIPOMCXOIUT B MOMEHT 00pa3oBaHus? Hamuimre cxembl TipeBpalijeHUi.

18. Kak MO)XHO TIO/TyYUTb IJIMKOJIA U3 YIJIeBOJOPO/OB:

a) CH,=CH-CH>—CH3 6) CH3—CH=CH—CH3zB) CH3—CH-CH=CH; CH3

s

~



Hanummre cxembl peakuyid. Ha3oBuTe rIMKOJM U UCXOJHBIE YTJIEBOJOPOBbI.

19. BeiBepuTe (hopMysibl BCex MPOCThIX 3UPOB U M30MepHBIX UM criuptoB C4H100O. HaszoBute coesnvHe-
HUSL.

20. Hanwumre ¢opmynbl: a) gunporwioBoro 3¢upa; 0) 3tunbyrtunoBoro 3¢wpa; B) STUI-TPeT-
n300yTUI0BOTO 3¢Upa; T') AU-BTOP-OyTHIOBOro 3¢dupa. Kakue W3 HUX Ha3bIBAHOTCS CMeIIaHHBIMU
npocTbiMU 3¢upamu? Ha3oBuTe Bce 3(pUpHI IO 3aMeCTUTEe/IbHOM HOMEHKJ/IaType.

21. Hanmmvte opMyrbl: a) STUWIBUHUIOBOTO 3¢upa; 6) MeTHIBUHWIOBOTO 3(Hpa; B) MPOITH/IA/ITAIOBO-
ro s¢upa.

22. BeiBepute GhopMyJibl BCeX BO3MOXKHBIX: a) METHJIOBBIX 3(HPOB TJIMI[epUHA; 0) 3TUIOBBIX 3(hHPOB
3TWIeHrIMKons. Ha3oBuTe coejuHeHusI.

23. Kakue coejuHeHUsI MOIY4YarOTCs MIPY B3aUMO/EMCTBUM: a) TIPOMNK/IaTa HaTPusl C XJIOPUCTBIM MPOMUIIOM;
0) sTwsaTa HaTpus C 2-OpOMMpOIIaHOM; B) HOAMCTOro M300yTH/Ia C MeTWUIaTOM HaTpws. Hamurmre
ypaBHEeHUsI peaKLivi.

24. BoiBegute opMysibl BCeX W30MEPHBIX ajberuzioB U KeToHOB: a) C4HgO; 6) CsH10O. Ha3oBuTe Bce
CoeJJMHEHUsI TI0 3aMeCTUTe/IbHOM HOMEHK/IaType, KpOMe TOro, aibJeru/ibl Mo paloHaNbHOM, a KeTo-
HBI 110 paiMKaabHO-(YHKLIMOHAIBHON HOMEHK/IaTypaM. YKaKUTe Mac/IsiHbIA M U30Mac/IsiHbIN, Barepu-
aQHOBBIM U U30Ba/IePUAHOBBIN anbeTrU/ibl.

25. Hanumure ¢opmy/bl U Ha30BUTE MO 3aMeCTUTeTbHOM HOMEHK/IaType: a) AUMEeTHJI-3TU/I-YKCYCHBIN
anbaeruzi; 6) MeTUI-TIPOTIU/I-YKCYCHBIM anb/ery/]; B) MeTHJ/I-U30MPOIUI-YKCYCHBIN anbAerus; r) 2-
MeTW/I-BaJiepUaHOBBIN anberus.

26. Hanumwmre dopMysibl crefylOMUX aabJeruJoB U Ha30BUTe UX IO paljMOHaJbHOW HOMEHK/aType: a)
rekcaHam; 0) 2-MeTH/I-TeKcaHasl; B) 2,3-IUMeTU/I-TIeHTaHat; r) 3,3-Au-MeTUa-0yTaHall.

27. HanuiuuTe popmy/ibl C/ieAyIOLIMX KETOHOB U Ha30BUTE MX M0 paZuKanbHO-(YHKI[MOHATLHOW HOMEH-
KJiaType: a) 4-renTaHoH; 0) 2,4-1uMeTu-3-TIeHTaHOH; B) 2-MeTH/I-3-TeKCaHOH.

28. 3 KakuX ajb/ieTH/I0B UK KeTOHOB TIPA BOCCTAHOB/IEHUU MOTYT OBITh TIOJTyUeHbI CTIUPTHI: a) METU/TH-
3onponuikapouHos; 6) 1-0yTtaHom; B) AUATHWIKapOMHOI; T) M300yTHIKapouHo. Hamuiure ypaBHe-
HUS peakivii BocCTaHOB/eHUsl. Ha3oBuTe anbAeruibl U KeTOHBI.

29. Kakue coefJuHeHUsI TIOJTyYarOTCsI TIPU AeWCTBUM: a) STUIOBOTO CITUPTA HA MPOIMUOHOBLIN anbjerus; 0)
METUJIOBOTO CITMPTAa Ha YKCYCHBIN anbzerus? Ha3zoBure obOpasyromiyecs: CoeIMHEHUS.

30. Harnuimre ypaBHeHUsI BO3MOXKHBIX PeakLMi a/b/[0JIbHOM M KDOTOHOBOW KOH/IeHCAl|H, MpOoTeKaroliye
B CMeCH JIBYX a/IbJIETHIOB: a) YKCYCHOT'O U MPOMMOHOBOr0; 6) YKCYCHOTO W MAC/ISIHOTO; B) YKCYCHOTO
Y TPUMETUTYKCYCHOT0; T') Mac/ITHOTO ¥ U3o0Mac/isiHoro. Ha3oBuTe nomydyeHHbIe COeMHEHUsI.

31. HanuimTe cxembl peakLiUii, TIPU KOTOPBIX MyTeM OKUC/IeHUSI COOTBETCTBYIOLUX CIHMPTOB TOJyYaroT-
Csi: @) W3OMPONUIYKCYCHBIN anbierusi; 0) MeTUI-BTOp-OyTH/I-KeToH; B) 2-MeTuiOyTaHan. Ha3zoBurte
WCXO/JHbIe CITUPTHI.

32. HamumuWre ypaBHeHUsI peaKL[Mil TOy4yeHUusi aibJeruioB U KeTOHOB, KOTOpble 00pa3yroTcs, ecid
Mo/IBepraTh /ETHIPUPOBAHUIO CITUPTHI: a) W30MPOMWIOBLIM; 0) BTOp-OyTH/IKapbuHO; B) 3-MeTwI-1-
OyTaHo; ) 3-MeTun-2-6ytaHo . HazoBute obpasytoliuecs: coeiHeHUsT

33. Hamummrte ¢opMmysibl KHCIOT: a) 2-MeTH/I-TeKCaHOBOH; 0) 5-MeTWUs-reKCaHOBOW; B) 2,3-AUMETHII-
TIeHTaHOBOMW; T) 3,3- JUMeTU/I-TIeHTaHOBOW. Ha30BHTe 3TH KMCJIOTHI 10 pallMOHaIbHON HOMEHK/IaType.

34. Hanummte popMysibl C/ieIyIOIIMX KapOOHOBBIX KMC/IOT U HA30BUTE WX T10 3aMeCTUTe/TbHOW HOMEeHK/Ia-
Type: a) [AUMeTWI-3TUI-yKCyCHas; 0) «, [, y-TpUMeTH/-BajiepUaHOBasi; B) MeETWU/I-U30IPOMUII-
YKCYCHasi; T) J-MeTH/I-Q-3TH/I-MaC/IsiHasT; 1) MEeTU/I-X TPeT-U300yTH/I-YKCYCHasl.

35. BoiBepute dopmysbl BceX M30MepHbIX KapOoHOBbIX KUCIOT CsHioO2. Ha3zoBuTe ux 1o 3amecTuTe/b-
HOMU Y paljoHabHOW HOMeHK/aTypaM. KakoBo o01ijee TpuBHaibHOE Ha3BaHUE ITUX KUC/IOT?

36. HanmiuimTe ypaBHeHUsI peakLivii TIOJy4YeHHsi: @) YKCYCHOKUC/IOTO Kaust; 6) TIPOMMOHOBOKHCI/IOTO
aMMOHWUSI; B) OapueBoli comu 2,3-TUMeTUTIIEHTaHOBOW KUC/IOThI; T) CTEAPUHOBOKUC/IOTO HATPHS; [T)
MaJIbMUTUHOBOKUC/IOTO Ka/lbLIWs

37.Kakue momyuaroTcsi KapOOHOBbIe KHC/IOTBI, €C/TH OKAC/IUTb CIIMPTHI: a)TpeT-n300yTunkapbunos; 6) 1-
OyTaHos1; B) 1300yTU/IOBBIN; T) BTOp-OyTUaKapouHoa. HanuiimTe cxembl peakijuii. Ha3oBUTe KUCIOTHI
Y TIPOMEKYTOUHOOOPa3yoLecs: COeJUHEeHUs.



38. Hanumvre ypaBHeHHsl peakLUid MeXAy C/Ie[yHLMMH COeJUHEHUSMU: a) MPOMUOHOBAs KWCIOTa U
TIPOTUJIOBBIN CITUPT; 0) Mac/IsTHast KMC/IOTa ¥ M30TIPOITH/IOBLINA CTIUPT; B) 3-MeTH/IOyTaHOBAsI KUC/IOTA U
METUJIOBBIM CITUPT; T) YKCyCHas KHUCIOTa U METWIITUIKapOWHOJ; 1) WM30MacisHas KWAcaota u 1-
Oytanon. Ha3oBuTe obpasyrouguecs coenuHenusi. Kak Ha3biBaroTcs 3TH peaknuu? KakoBa ocobeH-
HOCTb WX MpoTeKaHus? KakuMm myTeM MOKHO YBeTUUWTh BbIXOJ, NTPOJYKTOB TaKUX pPeakLvii?

39. HanwmiiiMte ypaBHeHUsI peakiuii 3TepuduKalyiy, Ipyd KOTOPBIX TMOJIyYal0TCs: a) YKCYCHOIPOIUIOBBIN
3¢up; 6) YKCYCHOM30MNPONHUIOBLINM 3(hUp; B) MypaBbUHOOYTHIOBBIM 3(hUp; T) MaCISTHOSTHIOBBIM 3(up;
1) IPONTMOHOBOAMUJIOBBIN 3(Up; €) STUITNPOIMOHAT; XK) MeTualeTar; 3) sTwidopmuar. HazoBure uc-
XOJJHble COeJUHEHMs. YKaKuTe yC/IOoBUSl peaklyid. Kak MHaue MO)KHO Ha3BaTh MOJydyaeMble COe/-
HeHus?

40. Haruiyite ypaBHeHUs peakijuii, MPOTeKarluX MPU B3aUMOZEMCTBUU: a) YKCYCHOU KUCIOThI ¢ PCls;
0) mpornuoHOBOl KHUCIO0ThI C PBre; B) MacisiHoW KUCIOThI ¢ PCls;r) 3-MeTH/I0yTaHOBOM KUC/IOTHI C
PBrs. Hazoeute ob6pa3yroluecs Mpou3BOAHbIE KUCIOT. UTO Ha3bIBaeTCSI KUCIOTHBIM OCTaTKOM (alfu-
Jiom)?

TecToBble 3a/aHMA /ISl TeKYI[ero KOHTPOJIs 3HaHUH 1o pasjeny 7 «Kuciopoacoaepikaiue

coeJuHeHus»
YKaXuTe BellleCTBO, BbINajialoiiee U3 001iero psaja:
CH3- CH>- OH
+ HO- CH;- CH;- OH
CHs OH

CH3;- CHx- CH2- OH

Oo6ias ¢opMysia roMo/I0rHUECKOT0 PA/iA NMPeAe/TbHbIX 0JHOATOMHBIX CIIMPTOB:
+Cn HZn—l OH

Cn Hon+1 OH

Cn Honz OH

Cn Hon OH

Yucsio nzomepHbIx ciupToB coctaBa CsH 100 (0e3 onTHuecKnx H3oMepoB) paBHO:
IIBYM

TpeM

YyeTbIpeM

+1IATU

TpuBHaibHOE HA3BaHMe ITAHO/IA:
aJIKOroJ1b
+BUHHBIW CITUPT
MUTHEBOU CITUPT
STUJIOBBIW CITUPT

Jl/11 a/IKaHO/I0B He XapdKimepHbl peaKiuu:
IIpHUCOoeUHeHUs
3aMelleHus
+pa3ioKeHus
OKHUC/IEHUA

JlaHa nernoyka npespaijeHHm:
CHz— CH>— CH;- OH + HBr - X;+ NaOH (crmpT) t - X+ H20 (H") - X3
BemectBo X3 Ha3biBaeTcs:

rpormnaHoJ-1



MpornaHoJ-2
+TponaHasb
2-6pomrporiad

C nomMoIbI0 KaKoro peareHTa Mo>KHO pPa3/IMYMTh ITAHO/I M ITH/IEHI/IMKOJIb?
OpOMHO BO/IOM
MeTa/l/TMUeCKUM HaTpUeM
+Cu(OH)2
NaOH

MeTaHo0/1 NPpU HOPMA/IBHBIX YC/IOBHAX MPeCTaB/IsIeT CO00¥:
ras
+XKUAKOCTh
TBEp/i0€ BelleCTBO

Ha3panue cniupTta ¢ ¢popmysoii: CHz — CH - CH - CH3
||
CH; OH
2-MeTUJI MIPOTIaHoJI-3
+3 —meTun 6yTaHon-2
2-meTus OyTaHo/-2
2-MeTus1 OyTaHOH

JlaHa nenoyka npeBpamenuii: CIUPT — ajibJiernj — Kap0oHOBas KHC/I0Ta
VcXoHBIM COIMPT SIB/ISITCS:

+I1epBUYHBIM

BTOPUYHBIM

TPeTUYHbIM

OTH/IEHI/IUKOJIb U TJIULEPUH MPe/CTaB/ISAI0T CO00M:
130Mephl
BTOPWUYHbBIMA U TDETUYHBIN CITUPT
rOMOJIOTH
+/1ByXaTOMHBIM U TPEXaTOMHbIN CIIUPT

Ha3zoBuTe npocreiinuii TpeTUYHbIN CIIUPT:
+nponantpuon — 1,2,3
1poraHo -1
2-MeTU/IIPONaHoII-2
2,3,4-TpUMeTH/ITIeHTaHoJI- 1

Kakoii ciupT He criocofeH K BHYTPUMOJIEKY/ISIDHOM Jjerujparanuu?
+MeTaHOoJ1
3TaHOJI
2-MeTU/IIPONaHoI-2
byTaHos-1

Kakoe 13 npuBe/jleHHBIX COeJJUHEHHH SIB/ISIeTCA CUIBHBIM SII0M /I/Isl Ye/I0BeKa M JKMBOTHBIX?
I'mauepun
+MeTU/0BbINM CIUPT
beH3unoBei crivpt
OTUJIOBBIM COIUPT



Ilpu KHC/I0THOM T'HAPO/IM3e TH/IaNeTaTa 00pa3ynTcs
3TaHOJ/ ¥ MypaBbHHasi KUC/I0Ta

+ 3TaHOJM U yKCyCHasl KUC/I0Ta

MeTaHOJI ¥ MypaBbHMHasi KUC/I0Ta

MeTaHOJI ¥ YKCYCHasi KUC/IoTa

Ilpu HOpMaJIBHBIX YC/I0BUAX (DEHOJI IPEACTAB/ISAET CO00M:
ras
JKUJIKOCTb
+TBepJoe BelecTBO

IIpoayKT B3auMojeicTBUA (DeHOo/Ia C HaTPHeM Ha3bIBaeTCs:
+¢eHonIT HaTpuUs
OeH30aT HaTpUs
(heHunaT HaTpus
AJIKOTOJIAT HATPHsI

IIpogyKkTaMy B3auMoO/ieliCTBHS KAKUX BellleCTB SIB/ISIIOTCS KUPBHI ?
['MIMpUHA U HU3LIMX KapOOHOBBIX KMC/IOT
['nyiieprHa ¥ HEOPraHUYeCKUX KUC/IOT
+['MLieprHa ¥ BBICIIUX KUCIOT

Kakoe 13 BelllecTB BbINajiaeT U3 001ero CrucKa?
TpHOJIeaT T/IMLePHHA
+TPUHUTPAT TJIULIEPUHA
TPHUCTeOopar IJIUI[epUHA
TPUIMA/ILMUTAT TJIULIEpHUHA

CoeHeHMe KaKOH CTPYKTYPbI MOXKHO OTHECTH K BOCKaM?
CH3COOC;6H33
+Ci15 H31COOC6H33
Ci5 H31COOC;H5
CH;=CH - COOC3 H7

IIpouecc npeBpalleHus XUAKHX )XUPOB B TBep/ble:
+ruapupoBaHue
TUZPOJIU3
ryujparanus
rajioreHpoBaHue

Mbiia 3T10:
+COJ/IM BBICILIMX KUPHBIX KUCJIOT
CI0KHbIe IPUPLI KADOOHOBLIX KUC/IOT
CMecCh )XMPOB U apOMAaTHYeCKUX 100aBOK
CcMech I/IULeprHa, KpacUuTeien.

BemecTBa, 00pa3youuecs Mpu ru{po/in3e CJIOKHbBIX IPUPOB:
KapOOHOBbIE KUCTIOTBI
BO/Ia ¥ CTIUPThI
+CMUPTHI U KAPOOHOBBIE KUC/IOTHI
CMUPTHI U aJTbIETU/IbI



CnupT 0CTaTOK, KOTOPOro0 BXOAUT B COCTaB JKUPOB:
+rMLepuH

3TaHOJI

3TU/IEHIIUKOJIb

MeTaHOJI

T'UAp0/IH30M )KHPOB MOXXHO MOJIyYHUTh KHC/IOTBI:
YKCYCHYO
OeH301iHYI0
I1]aBEeJIEBYIO
+CTeaprHOBYIO

CHHTeTHUYeCKHE MOIOIIIHe CPeACTBA:
3arpsi3HSIOT OKPYJKAIOIIYIO Cpefy

COXPAaHSIIOT MOOILYIO CTIOCOOHOCTH B )KeCTKOM BOJie
MMEIOT BBICOKYIO MOIOIIYIO CTIOCOOHOCTH B IIMPOKOM HHTEPBaJie TeMIiepaTyp

BEpHBI.

BemecrBo, cTpykTypa KoToporo CH3—C=CH—CH;—CH=0, Ha3bIBaeTcs

CH;
2-MeTUJI-5-0KCOIeHTeH-2
2-MeTHU/IIeHTeH-2-alb-5
5-MeTu/IreKceH-4-anb
+4-MeTU/TIeHTeH-3-a/Ib

I'omosiorom OyTaHasisi AB/IAETCA
+1IporaHanb
OyTaHOH
OyTanos-1
OyTaH

+BCe OTBeTkI

TIpu HarpeBaHUH alleTA/ILAETH/IA CO CBEXEOCAK/IEHHBIM rupokcuom meau(Il) Hadogaercs

+TI0sIBJIeHHE >KENITOTO, a 3aTeM KPaCHOTO 0Ca/iKa

nipeBpalljeHHe Tonyboro ocagka rugpokcusia meau(1l) B uépHbiit
pacTBopeHHe ocazika 1 obpa3oBaHue romyboro pactsopa
pacTBopeHHe 0caZika 1 oOpa3oBaHKe BaCHU/IbKOBO-CHETO pacTBOpa

Oo0Opa3oBaHue «cepedpPsAHOro 3epKajia» B peakijui C aMMHAYHbIM PacTBOPOM OKCH/A cepedpa

AOKa3bIBAE€T, UTO B MOJIEKY/I€ BellleCTBaA COAECPIKUTCA

KapOOKCU/TbHAas TPYIIa

[IBOMHas CBs3b Mexxay aromamu C u O
+KapOoHU/IbHAs IPYTITIa Ha KOHILIe MOJIEKYJTbI
aToM yryiepojia B Sp>-TUOPUIHOM COCTOSIHUM

Ilpu oKuc/1IeHNH NponaHasis oopa3yercs
npornaH
rpomnaHoJi-1
+TponaHoBas KUC/I0Ta



MpornaHoJ-2

C nomoibH0 aMMHAYHOT0 PacCTBOPa OKCHAA cepedpa MO)KHO Pa3/IMYUTh PAaCTBOPbI
MeTaHOJ/1a U 3TaHoJ1a
+3TaHOJIa U 3TaHaJIAd
aleTasibgeruja u popmasberua
[JIULIepHHA U STHUJIEHIJIUKOJIA

C ruapoxkcugom meau(Il) pearupyror 06a BelecTBa
+T/IML[ePUH Y TIpOTaHasib
arietasnbJeruj U TaHOoJ
3TaHO U (peHoN
(dheHon ¥ hopManberus

IIpu BoccTaHOB/IeHHH OyTaHA/IA MO/Ty4YaeTcs
+0yTaHon-1
OyTaHOBasi KUC/IOTa
OyTaHos1-2
IOy TUIOBBIN 3hUp

B njenu npeepamenuii. CH3—CH>—OH - X - CH3—COOH BenjecrBoM X fB/IsIETCS
CH=CH
CH,=CH>
CH3—CHCl
+CH3—CH=0

dopmanb/eruj He UCIOJIb3YeTCA AJIA
Je3rHpeKu
TOJTyUeHHUsI T/IaCTMacC
+ynobpeHus TOUBEI
TIPOTPAaB/IMBAHKS CEMSTH

KaTtanuTuyeckuM Aeru/jpupoBaHieM KaKoro CiipTa MO)KHO MO/JIYYHUThb alb/Jeruj?
byranon — 2
+2—MeTurpornaHon - 1
2—MeTW/IIIPOoIIaHo N — 2
3- MeTun0yTaHOI-2

Kakoe H3 Bell[eCTB BCTyNaeT B PeaKIHI0 «Cepe0psiHOro 3epKasia»?
+MeTaHab
MeTaHO
TIPOTIaHOH
3TaHO

CnupT, OKHC/IeHHeM KOTOPOr0 MOXKHO MO/IyYHTh KeTOH ¢ (hpopMy 10it

CH3- C-C—-CHs Ha3bIBaeTcs
||
CH30
2-MeTtunbytaHon-1
2-MeTH/I0yTaHOI-2
TIeHTaHOJI-2



+3-MeTUM0yTaHOM-2

HasBanmue kuciotsl ¢ popmynorn CH3z-CH-CH2- COOH:
+3-MeTunbyTaHoBas |
2-MeTun0yTaHOBas CH3
3-MeTH/I0yTeHOBast
3,3-AMMeTUINPOITaHOBast

HasBanmue kucotsl ¢ popmynort HOOC — CH2 — CH2 - COOH:
3TaHAMOBast
TIPOTIaHJUOBast
+0yTaHanoBas
BEPHOTO OTBeTa HeT

Yro Ha3bIBaeTca 3TepuduKamnuet ?
peakLysi TUPOJIK3a CJI0KHOTO 3¢upa
B3aMMO/I€HCTBYE CIIUPTOB IPYT C APYroM e oOpa3oBaHKeM MPOCTOTO 3drpa
+B3anMO/IefICTBHE KHUCJIOT CO CITMPTaMU ¢ 00pa30BaHKEeM CI0XKHOTO 3¢dupa
TIPaBUIBHOTO OTBETA HET

OmnpegenuTe BeljecTBO X B C/IeyHOILeH cxeMe NMpeBpalieHuit:
MeTaHo/J — X — YKCyCHas KHC/I0Ta

TUAGOpMUAT

3TaHa/b

+MeTaHa/lIb

Metunanerar

B xope peakijuu 3TepupUKALUA KapO0OHOBbIE KHC/I0ThHI PearupynT
C MeTa/ulaMHu
C OCHOBAHUAMHU
+Co criupTamu
C KUC/IOTaMU

Ykaxure popmyiy 2,3-JUMeTU/ITeKCAHOBOU KUC/IOThI:
CH3- CH - CH-CH - CH»- COOH

|
CH3 CHs

+CH3z - CH»- CH»-CH - CH-COOH
| |
CHs CH3
CH3- CH - CH>-CH - COOH

| |
CHs CHs

CHz - CH»-CH;- CH - COOH

|
CHs

Kak oT/IMYHTHh YKCYCHYI0 KHC/IOTY OT H30MEPHOTI0 eii C/10)KHOro 3¢upa?
+II0HIOXATh;
n00aBUThL BOAY;



nobaButhk pactBop NaOH;
C TIOMOLLbIO KUCJIOTHOT'O UHZUKATOPA.

Ha3zoBuTte kuciory, ¢popmyna Koropoit CHz- CHCl- CHCl- COOH
2-xy10pOyTaHoBast
+2,3-auxnopOyTaHoBast
1,1-guxsopriporiaHoBas
2, 3-AVXJI0pIIPOIIaHOBast

Knaccudunupyiite cniupt
CH3z - CH - CH: — CH3
|
OH

+TIpe/ieNibHbIN, BTOPUYHBIN OJHOATOMHbIN
nipeie/ibHbIN, BTOPUUHBIN, 1By XaTOMHBII
Herpe/e/bHbIN, TePBUYHbBIN, OAHOATOMHBIM
Herpe/ie/bHbIM, TePBUYHBIM, [BYyXaTOMHbIN

DyHKI[MOHA/IbHAsA IPYyIIa CIHPTOB Ha3bIBAETCH:
+TUIPOKCUITbHAS
KapOOKCU/TbHAst
KapOOHU/IbHAasK
asbieruaHas

Bemiecteo CH3; - CH - CH;OH Ha3bIBaeTCA:
I
CH;
OyTtaHos — 1
1300yTaHo
+2 — MeTunporason — 1
2,2 — IMMEeTUI3TaHOJI

BemecTBy ¢ Ha3BaHHeM 3 — MeTH/IOYTaHOJI — 2 COOTBETCTBYeT CTPYKTypHasi hopmy.ia:
OH
|

CH;-C-CH,;-CH3;
|
OH
CH; - CH - CH, - CH3
|
CH3
+ CH3 - CH - CH - CH3
|
OH CHs
CH3s — (CH»), —-CH,OH

N3omepom BemjectBa CH3 — (CHz); — CHOH sBasiercs:
CHs — (CHz)3 — CH2 — OH
CH3 — CH, — CH; — CH2OH
+ CH3z — CH; — CH — CH ;OH

|
CH3;
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22.
23.
24.
25.

26.
27.
28.
29.

30.

1.

CH3 — CH - CH - CH.0H
| |

CHs CH3
TIpu B3auMO/[eliCTBHH C KaKUM coefuHeHHeM (eHos1 JaéT ocaiok 0e/1oro iBeTa
+Br»
FeCl3
NaOH
Na

HO3.

Bonpocs! 15 cobeceioBaHusA 10 pasjeny 8 «YrieBoabD

[TocTpouTh BOCCTaHABMIMBAIOLIMM Arcaxapy/ U3 [BYX o, D- ryirokonupaHos.
Hanumre dopmynbl no @uiiepy u Xeyopcy: a, L- ranakTodypaHo3bl.
[TocTpouTh HEBOCCTaHABIMBAIOIIWI AWcaxapyj U3 ABYX o, D- TiroKonupaHos.
Hanuire dopmynbl o @uiiepy 1 Xeyopcy: o, D- ranakTonupaHo3sbl.
[TocTpouTh BOCCTaHABIMBAIOLIMM Arcaxapuj U3 [ByX [3, D- ryrokonupaHos.
Hanuwre dopmynsl o ®uiiepy u Xeyopcy: a, L- MaHHOGYypaHO3bI.
[TocTpouTh HeBOCCTaHABIMBAIOIIMM AWcaxapyu/ U3 ABYX 3, D- ritokonupaHos.
Hanumwre dopmynsl no ®uiiepy u Xeyopcy: o, D- ppyKkTonupaHo3bI.
[TocTpouTh BOCCTaHABIMBAIOLIUN Arcaxapyu/ U3 [ByX o, D- MaHHOMMPAHO3.
Hanuure dopmynsl o ®uiiepy u Xeyopcy: o, D- ppykTodypaHo3bI.
[TocTpouTh HEBOCCTaHABIMBAIOIIWI AWcaxapyuj U3 ABYX o, D- MaHHOMMpaHO3.
Hanumure dopmynbl no ®uiiepy u Xeyopcy: o, D- MaHHONIMPaHO3bI
[TocTpouTh BOCCTaHABIMBAIOLIMM Arcaxapyus U3 /ByX [3, D- MaHHOMMPaHO3.
Hanumre dhopmynbl o @uiiepy u Xeyopcy: 3, D- ¢ppykTonurpaHo3sbl
[TocTpouTh HEBOCCTaHAB/IMBAIOIIMM AWcaxapyu/ U3 ABYX 3, D- MaHHOMMpaHO3.
Hanumre dopmynbl o ®uiiepy u Xeyopcy: 3, D- KcunonupaHo3sl
[TocTpouTh BOCCTaHAB/IMBAIOIIUM Arcaxapy/ U3 [BYX «, D- rajakTornupaHos.
Hanumre dopmynbl o ®@uiiepy u Xeyopcy: 3, L- anionupaHo3bl
[TocTpouTh HeBOCCTaHAB/IMBAIOIIWM AWcaxapyu/ U3 ABYX 3, D- ramakronupaHos.
Hanwmimre dopmysiel no @uiepy 1 Xeyopcy: f3, L- kcunonupaHo3bl
[TocTpouTh BOCCTaHAB/IMBAIOIIUN Arcaxapuj U3 o, D- riarokonupaHossl U 3, D- ritokodypa-

Hanwmimute dhopmyiiel o @uitiepy u Xeyopcy: f3, L- copbornmpaHo3bl
[TocTpouTh HEBOCCTAHAB/IMBAIOLUH AWcaxapuj U3 [ByX o , D- MaHHO]YypaHO3.
Hanummure dhopmysnbl o ®uitiepy u Xeyopcy: 3, L- nmukcodypaHo3bl.
[TocTpouTh BOCCTaHABIMBAKOLIMM AUCaxapuz U3 o, D- annonupanossl u

B, D- rmokodypaHo3.

Harummre ¢hopmyset o ®uepy u Xeyopcy: B, L- copbonmpaHo3s

[TocTpouTh HEBOCCTaHABIMBAIOLMN Aricaxapyu/ U3 ABYX o , D- ranakrodypaHos.
Hanwmimre dopmysisl no @uiepy u Xeyopcy: o, L- MaHHO(ypaHO3bI.
[TocTpouTh BOCCTaHAB/IMBAIOIIUN AXcaxapyj U3 o, D- rHOKOMMpaHo3bl U

B, D- rmrokodypaHos.

Harmiite dopmysiel mo @uiiepy 1 Xeyopcy: o, L- apabuHompaHo3bl

Tunossle ynpaxHeHud 10 pa3jeny 8 «Yriesoanl»

C noMol1[bI0 KaKOW peakLiy MOXKHO OT/IMYUTh (PYKTO3Y OT I/IFOKO3bI? Ha3oBUTE peareHThl U yKaXKu-
Te BUJMMBbIM pe3y/bTaT peakLiiu.
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Harmivre cxemy ronyuyeHus I/IMKO3M/a M Ha30BUTe NIPOAYKT peakliu. Kak Ha3biBaeTCs HecaxapHast
YacThb TJIMKO3UA?
[TpuBeauTe CXeMbl peakLyii MoyueHus: CopouTa .
Hamwimte cTpykTypHYyto popmyny a- D-mMaHHOGypaHO3bI.
[TpuBenuTe cXxeMbl peakLUii OKMCIeHHs D-T/t0K03bl aMMHAUHbIM

pacTBOpoM okcujia cepebpa. KakoBo mpakTHueckoe 3HaueHUe STHX PeakI[ui?
Hanumure cTpykTypHyto ¢popmyny a- D-kcunodypaHo3sl. OTMETbTe B Heli aCUMMeTpUYeCcKue yrie-
POJHbIe aTOMBI.
[TpuBeauTe CXeMy peakLy OKUCaeHUs D-rroKo3bl 6poMHOM Booi. Ha3oBuTe mosyueHHOe coefiv-
HEeHUe.
Kak Mo)kKHO nipe/icTaBUTh Mepexo/, OTKPBITOM (JOpMbl MOHOCaXapuza B LIMK/INYECKYO.
[TpuBennTe cxeMy peakL{ MOJIyYeHHs IJIFOKOHOBOU KMC/IOTBI. YKaXKUTe yC/IOBUSL.

Hanuimmre cTpyKTypHYt0 OpMyJly FIFOKOMMPAHO3WU/OTTIOKO3bI C O-1,6-TTUKO3U/IHOM CBSI3bIO.
Byner nv fAaHHBIN Aricaxapuf OKUCISITHCS aMMUAaYHbIM PacTBOpPOM cepebpa?

[TpuBenuTe cxeMbl peakLMii TTO/yueHus: KCUIUTA.

Kak pearupyert o- D-ppykromnupaHo3a ¢ u30bITKOM XJIOPHUCTOTO arjeThsa?

[TpuBenvTe cxeMy peakLMy I0J/yueHus T/I0K030-6-hocdaTa.
Ha ocHOBaHMM KaKuX peakLMid MOXKHO [J0OKa3aTb HaJluue MSTU FTUAPOKCUWIBHBIX FPYIN B MOJIEKYJIe
1/1I0K03bI? KeM 3To BIiepBbie ObIIO ZI0Ka3aHO?
[TpuBeauTe CXeMy peakLvy aliuMpoBaHus -D-riroKonyvpaHo3bl YKCYCHBIM aHTHAPUAOM. B Kakux
YCJIOBUSIX OHU CITOCOOHBI T'H/IPO/TM30BaThCS?
Hanmwmimre cTpykTypHYyt0 Gpopmyiny a- D-kcrunodypaHo3bl. OTMeTbTe B Held acUMMeTpruUecKue yrie-
pPOJZIHbIE aTOMBI.
[TpuBesvTe CTPYKTYpY I/TIFOKOHATA Ka/lbLMs. YKaXKUTe ero NpUMeHeHre B MeJIULIHe.
Hanuiure cTpyKTypHble (pOopMyJibl Tpex TayToMepHbIX ¢opM D-MaHHO3bI (OTKPBITYIO U /1B TH-
PaHO3HbIX) ¥ HA30BUTE UX.
[TpuBeauTe cxemMy peakiiy 0Opa30BaHMsI TPOCTOTO 3drpa U3 o-D-MaHHOTTMPaHO3bI.
Hanumimre cTpykTypHYyt0 Gopmyiny - D-ritokonuvpaHo3bl. OTMeTbTe B Hell acCUMeTpuuecKye yriie-
PO/ZIHbIE aTOMBI.

[TpuBesvTe CXeMbl peakLii B3aUMOZeNCTBUS a-D-TtoKonrpaHo3bl C MeTaHOJIOM (B MPUCYT-
ctBun HCl). Ha3oBuTe nosiyueHHbIe MPOJYKTHI.
Hanuimmre cTpykTypHble (pOopMy/ibl ABYX TayTOMEPHBIX ()OPM IrajlakTypOHOBOM KHUCIOThI (OTKPBITOM U
LIUK/TUYECKOMN).

[TpuBeauTe CXeMy peakLMy TUAPOJM3a 3TUM-B-D-rasokronpaHosrza, yKaKuTe yC/I0BUs,
HAa30BUTE NPOJYKThI PeaKLUHu.
[TpuBesvTe CTpOEHUE Caxapo3bl, OXapakTepu3yinTe eé MoHocaxapuHbli coctaB (NB! Iucaxapup,
obpa3yeTcs 3a cueT 1,2 TIUKO3UAHOU CBs3u). OOBSCHUTE BOCCTaHAB/IMBAIOIIE CBOWCTBA.

Hanuimmre cxemy nosyueHusi 03a30Ha (DPyKTO3bI.

HanumimTe cTpyKTypHYyt0 popmyny a- D-¢ppykTodypaHO3bI.

Hanmiite cxemy rnosiyueHus - D-mpornukcuionyupaHo3uia (B MpUCYTCTBUU CYXOTO XJIOPU-
CTOT0 BOZAOPO/A).
Kakue Buzibl OpoxkeHusi Bam v3BecTHBI?
Hanuinvre cxemy KMC/IOTHOTO TUAPO/IN3a MEHTAal|e TU/IT/TFOKOMUPAHO3bI.
Yrto o603Hauar0T CUMBOJBI D- 1 L-, a Tak)Ke 3HaKU «+» U «-» TIepe]] Ha3BaHHeM MOHOCaxXxapuaa?
Hanumumre cxemy nonyueHusi 3- D-u3onponuiranakTonupaHo3rza (B IPUCYTCTBUM CYXOr0 XJIOpU-
CTOTO BOZOPO/iA).
Kakoi1 ruipokcun Ha3bpIBaeTcs moJyaleTanbHbIM? Kakoe elje Ha3BaHUe OH UMeeT?
Hamumimite cxeMy ru/iposivsa B IPUCYTCTBUM pa30aB/IeHHOM COJISIHOM KUC/IOThI TeTpaMeTusn- o- D-
MeTWIIII0Ko3ua. Ha3oBrTe nostyueHHOe coeliHeHue.
CKOJIbKO CTepeor30MepbIX ajibJ0NeHT03 MOXKET CyIleCTBOBaTh, €C/IU yuecTb popmysty N=2"?
Hanummre cxemy peakiiy D-Ty1r0K03bI ¢ CHHWJIBHOW KMCJIOTOM C ITOC/IeLYIOIIAM T'HIPOJIA30M.
Ha3oBute npoayKThl peakLiyu.



36. Kakue ¢hopmbl caxapoB Ha3bIBatOTCS o- U 3-?

TecToBbIe 3ailaHUA /I TEKYLIero KOHTPOJIsl 3HAaHUH 1o pa3jeny 8 «YrieBoabi»
TeMe:

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

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

le/l 06pa30BaHI/II/l ].[I/IKJ'[I/I‘IECKOﬁ (l)()prI [JINKO03bI IPDUHUMAET YUaCTHe THAPOKCU/IbHAA IPyIi-
I1a MPH yIjIepoaJHOM aToMe:

C3

C4

+C>

CG

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

IIpu HarpeBaHUM PacTBOpa IVIHKO3bI € rupokcuiom meau (11):
obpa3syeTcst IpKO-CUHUI PacTBOP
BbI/Ie/ISIeTCS Ta3
+BBITIa/laeT KPacHO-0ypbIii 0caZioK
Ha CTeHKaX MpoOUpKYU obpa3syeTcsi cepeOpPUCThIN HaleT

TTpoAYKT KaTa/IMTHYeCKOr0 IM/PUPOBAHHUS [JIIOKO3bI:
KCUJTUT
+copbut
TJIFOK03a
JVHAMUT

HasBaHue npoiiecca, POTeKAaoIIero Mo ypasHeHHUIo:
CsH1206 — 2 C2H50H + 2CO»

+OporkeHMe

¢hoTocuHTE3

JeKapOOKCUTMPOBaHNe

TJTUKOJTN3
Yuc/10 ruAipOKCHIBHBIX TPYIH B IUK/IHYECKOH (hopMe I/II0K03BI PaBHO:
3
+4

5)
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Kakue u3 npuBeieHHbIX TEPMHHOB OTHOCATCA K (DpyKTO3e:

1. Anpgerugocriupt 2. Kertocriupt 3. Ilento3a 4. I'ekcosa 5. MoHocaxapug, 6. [lucaxapuf
1,3,5

+2,4,6

2,3,5

2,4,5

IIpu HarpeBaHUM IJIIOK03bI C aMMHAYHBIM PAacTBOPOM OKCH/a cepedpa
obpa3yeTcst IpKO-CUHHUI 0CaZioK

BBIJIE/ISIETCS Ta3

BBITIa/IaeT KPacHO-OyPhIi 0Ca/j0K

+Ha CTeHKaX ITPOOUpPKH 0bpa3yeTcsi cepeOpPUCThI HaleT

Cop0OuT nostyyaror:

B3aMMOJIeHiCTBUEM IJIFOKO3bI C aHTH/IPU/IOM YKCYCHOMN KHCIOTBI
OKHCJIEHUEM TJTFOKO3bI

+TUAPUPOBAHUEM TJTFOKO3bI

OpO’KeHHEeM TJTIOKO3bI

Bce anbporekco3nl uMeroT oAHaKoBY10 (hopmysry CeH1206. UeM 0HU OT/IMUAIOTCS 110 CTPOEHUIO
MOJIEKYJIbI:
YUCJIOM TUJPOKCUIBHBIX TPYIII
+B3alMHBIM PacIl0/IO)KeHWeM 3aMeCTUTelel TIPU aCCUMeTpUYeCcKUX aTroMax yrijaeposa
CTPOEHHEM YIJIePOSHOIO CKeJleTa
pacrooKeHueM ajibJeruHON IPyNibl B LIUKIIE.

IIpu moMoIIM KAaKOro peakTHBa MO)KHO OT/IMUUTH pacTBop dopmanbjaeruja oT pacrBopa riko-
KO03bI?

aMMMAuYHbIM pPaCTBOPOM OKCH7Ia cepebpa

+ruapokcugoM meau (11)

pacTpopoM TUAPOKCHA HaTPUsI

BEpPHOIr'0 OTBEeTa HeT

JlaH OUMKJI IpeBpallieHUuM:

X
CO» /V(CGHM
\ X /

YxaKuTe Ha3BaHUe BelecTrBa X:
+TJII0KO03a
caxaposa
L1eJ/1/IF0/103a

yTrepoj,

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

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



roMoJIoraMu

CTPYKTYPHBIMH U30MepamMH
reoMeTpUYeCKUMH U30MepaMu
+ONTUYECKVMY U30MepaMy

Jl/isi mpeBpaleHusi I/II0K03bI B COPOMT B KaueCTBe PeakTHBA HCI0/Ib3YIOT:
BOJLY
+BOZIOPOZ,
XJIOPOBO/IOPO/I
aMMMauHbIN pacTBOpP OKcH/ia cepebpa

Kakwue cBoiicTBa PpyKTO3BI NOATBEPIK/IaeT MOSIB/IEHHE APKO CHHEro I[BeTa B pacTBope (h)pyKTo-
3bI ¢ rUAPoKcuAoM meau (I1)?

AnbperviHbie

KeTtonHble

+CnupToBble

KucnortHeie

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

O Ha/MMUMUY LUKINUeCKOU (POPMBI T/TFOKO3BI

+O NpUCYTCTBUM aJTbAEeTHUAHON TPYTIIIbI

O Ha/IMYUK HeCKOIbKUX TMIPOKCU/BbHBIX TPYIIT

O npuCyTCTBUU KETOHHOM TPYyTIIIbI

B pe3sysibTaTe ruipo/iM3a caxapo3bl o/J1y4alnT
TJIFOKO3Y;
¢pykTO3y;
+T/1I0K03Y U (QPYKTO3Y;
IJIFOKO3Y U TanakTo3y.

I'1roko03a npy 0KHMC/IeHNH NpeBpaiiaeTcs B
STU/IOBBIW CITHPT;
+TJIFOKOHOBYIO KUCJIOTY;
MOJIOYHYO KUC/IOTY;
I1eCTUAaTOMHBIN CITUPT — COPOUT.

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

Jucaxapu/ioM AB/ISETCA:
dbpykTo3a

KJleTyaTka

Kpaxmas

+caxaposa

BelecTBo, noiBepramwimeecs TUAPOIU3y, - 3T0
O-TJTFOKO3a
B-riroko3a



(dbpykTO3a
+caxaposa

®dpyKTo3a 00pa3yercs B pe3y/ibTaTe TUAPO/IN3a
Kpaxma’sia

LIe/IIFOJIO3BL

+caxapo3bl

JKupel

Kakoe 13 nepeurcJieHHbIX BellIeCTB He MPHHA/JIEXHUT K K/1acCy yrjIeBo0B?
rmoko3a CeH1206
MasibTo3a C 12 H22O11
+metananbs C Hp O
yesmoso3a (Cs H 10 Os)n

MHoOroaToMHbIH CIIUPT COPOUT 00pa3yeTcs:
B pe3yJ/IbTaTe OKUC/IEHHUS TJIFOKO3bI
B pe3yJibTaTe 6GpOKeHUs T/TFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHHS TJIFOKO3bI
B pe3y/ibTaTe 3Tepu(UKaI|y TIFOKO3bI

I' 1r0KoHOBasi KUC/I0Ta o0pa3yercH :
TIPY PaCTBOPEHUH TJIFOKO3bI B BOJIE
TIpU B3aUMO/IefiCTBUH TJIFOKO3bI C BOJOPOJOM
+TIpY B3aUMO/IeHCTBHH T/TFOKO3bI C @ MMHAUHBIM pacTBOpoM okcua cepedpa(l)
nipy OpoKeHUH TJIFOKO3bI B KUCIOTHOM cpejie

IIpoMe)XyTOUYHBIM HPOJYKTOM I'HAPO/IM3a KpaxMaJia siB/IsIeTCSl MaibT03a, MOJIeKy/ia KOTOPOi
COCTOMT H3:
JIBYX OCTAaTKOB O - T/TFOKO3bI
JIBYX OCTaTKOB [3 — TJIFOKO3bI
OCTaTKOB (X — TJIFOKO3bI U ()PYKTO3bI
OCTaTKOB O — U [3 — T/TFOKO3bI

Kakoii yriieBofopos MokeT 00pa3oBbIBaTh /iBe HUK/INUYecKune opmsel (a- u B-).
Kpaxmas
KJ/leTuaTKa
+T/TI0K03a
Caxaposa

B KayecTBe TeKCTH/ILHOTO CHIPHA U /IS MPOM3BOACTBA OyMaru HCIo/Ib3yeTCs:
Kpaxma’s
IJIFOKO3a
+KJIeTyaTKa
caxaposa

K npupoaHbIM BBICOKOMOJIEKY/IAPHBIM COeJHHEeHUSIM OTHOCUTCSI:
caxaposa
+Kpaxmart
KaripoH
TOJTUCTEPOT



Peaknus «cepeO0pAHOro 3epKajia» XapaKTepHa JJisi
+TJIFOKO3bI
0e/KoB
Kpaxmasa
TJIML[epUHA

Kpaxmasn He UCII0/1b3YIOT:
JUIsI TIPOU3BO/ICTBA KOHAUTEPCKUX W3/1e/THH
+ 717151 TIPOM3BO/ICTBA KOs10ac
JUIs1 TIPOM3BO/ICTBA OyMaru
JJTsI TIPOU3BO/ICTBA STHJIOBOTO CITHPTA

IIpu mo/tHOM ru/ipo/IM3e Kpaxmasia oopa3yercs:
dbpykTo3a
pubo3a
rajiaktosa
+T/II0K03a

Ilpu npou3BojCcTBe 0€3LIMHOI0 OPOXA UCII0/IH3YeTCs] MUPOKCH/INH, MPeCTaB/IAOIIUNA C000¥:
HUTPAT L{eJ/I/IF0JIO3bI
TPUHUTPATI/IMLeprHa
+ TPUHUTPATLIEJI/IFOJIO3b]
MOHOHUTPOLIE/I/TF0JI03Y

YKaKure Mo/IeKy/IApHy0 (JopMy/ly TpHaLeTaTa e/ UIH/I03bI:
(C12 His Og)n
(Co H16 Og)n
(C10Hi3 Og)n
+(C15 His O12)n

Ji/1s1 pacno3HaBaHMsA KpaxMaJla HCII0/Ib3YyIOT:
UHJIUKATOP — JIaKMYC
+pacTBOp uoja
a30THYIO KUCJIOTY
aMMHauHbIi pacTBOP HUTpaTa cepebpa

Ji1s moJ1yueHHs1 BUCKO3HOI'0 BOJIOKHA MCI0/Ib3YIOT NPUPOHBIN NO/IUMep:
aMUJIOTIeKTHH
aMuI03y
+Kpaxmai
Lesutronosy

K npupopansiv nonmmmepam HE orHOoCuTCA:
Kpaxmail
aMMWIONIeKTHH
L|eJI/IF0/103a
+3M0KCU/IHAsA CMOJIa

K npupoaHbIM 0MomoIMMepaM OTHOCHTCSI:
pe3nHa
Ted10H
MasbTo3a



+Kpaxmasn

ITpoMe)XXyTOYHBIM NMPOAYKTOM FHAPO/IM3a KpaxMaJa sB/IsAeTCs Ma/IbT03a, M0oJIeKy/1a KOTOPOH
COCTOMT M3:
JBYX OCTaTKOB O - TJTFOKO3bI
JIBYX OCTaTKOB [3 — [VIFOKO3bI
OCTaTKOB O — IJTFOKO3bI U (PPYKTO3bI
+0CTaTKOB O — U [} — TJIFOKO3BI

Kakoii u3 MOHOCAaXapH/I0B CO/IEP)KATCA B KPOBH Ye/I0BeKa:
pubo3a
ne3okcupubosa
+TJII0K03a

dbpykTo3a

MoJieKy/1a caxapo3bl COCTOMT H3:
JIByX OCTaTKOB I'JIFOKO3bI
OCTaTKOB TJIFOKO3bl U Ta/IaKTO3bI
+0CTaTKOB IJII0KO3bI U (DPYKTO3bI
OCTaTKOB PUOO03bI U I'THOKO3BI

YeM pa3MuarTca o- U B-¢popMbl r/10K03bI:
Ha/IMUMeM LMK/Ia
pa3MepoM LiMK/a
+pacIionioyKeHHeM TH/IPOKCUIBHOM rpyribl ipu Ct
YKC/IOM aTOMOB KMC/IOPO/ia B LIKJIe

KauecTBeHHO# peakijueil Ha IJIIOK03y SB/ISIETCHA PeaKIus C
+Cu(OH)2
FeCl3
Br> (BogH)
CuO

Kakoii Tun Opo>keHHs1 yrjIeBOAOB CyLIeCTBYeT
Mac/ITHOKHUC/I0e
MOJIOUHOKHUCJIOE
CIHUPTOBOE
+BCe OTBeThbl BepHbI

Haﬁ]:[l/lTe CHHOHHUM TEPpMHUHY «I1e/1I/TIH0J/I03a»
CaxXapo3a
BHCKO3d
+KjieTyaTKa
MUPOKCHU/TUH

HckmounTe «TUIIHEe» OHATHE:
pubo3a
+MeTaHo3a
IJIFOK03a
raziakTosa

JInHelHbIe MOJIE€KYJ/IbI [I€/I/THJ/I03bI 06"I)E,ZU/IHEHBI B BOJIOKHA 3a CUeT CBf3eH



BO/IOPOZHBIX

+KOBaJIEHTHBIX TIOJIIPHBIX

HWOHHBIX

KOBaJIEHTHBIX HETIOJIIPHBIX

Kakoe u3 BeljecTB siB/IsieTCs 3/IEKTPO/IUTOM
[JIFOKO3a
caxaposa
+IJIFOKOHAT Kalblug
TpHaLeTaT Le/IJTF0/I103b]

Caxapo3a, B OT/IHYMe OT IJIIOKO3bI, He 00/1alaeT BOCCTAHOBUTE/IbHBIMHU CBoMcTBaMu. [IpuunHa
TOr0 B TOM, 4YTO

caxapo3a — iucaxapu/

+B OTCYTCTBUM y Caxapo3bl a/ibJAEeruIHOU TPYIIIbI

Ha/MuMe y caxapo3bl TUAPOKCUIBHOMN TPYIIITbI

WCTUHHAs MPUYMHA He yKa3aHa

Kakoii caxap He/ib351 yHoTpeO/IAiTh B MUIy?
TPOCTHUKOBBIM
+CBHHILIOBBIM
VIHBEPTHBIN
BUHOT'Pa/IHbIN

Cpeau nepeuric/iIeHHBIX MOHOCAaXapH/OB YKa)KUTe KeTorekco3sy:
IJIF0KO03a
pubo3a
+@dpykTo3a
rajiaktosa

Kakwue yriieBoabl He nogBeprarTcsa rujpoiusy:
+MOHOCaxapujbl
Jicaxapuy/ibl
ro/Icaxapuibl
BCe M0/IBeprarTcs

Kakas u3 ¢opm r/110K03bI CO/IePXKUT a/TbAerHHyI0 rpynmy?
LMK/IMUecKas a-popma
uyKnyeckas -dpopma
+nuHeliHas (opma
BCE OTBETHI BEPHbI

I'roxko03y MHaYe HA3bLIBAKOT:
+BUHOTPa/IHbIN Ccaxap
(bpyKTOBBII caxap
VIHBEPTHBIN caxap
TPOCTHUKOBBIM Caxap

Hawu6osiee pa3BeTB/IeHHbIE TO/TMMEPHBIE I[eITd HMeeT:
amus1osa
aMMWIONIeKTHH
+1]eJI/TH0J103a



ARG

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

I'anakTo3a

Bomnpocsl yis1 codecefoBaHusi M0 paseny 9 «A3oTcojepiKaliye coeJUHEeHUs»

Ob6mbsicHUTe Gosiee 11[e/IOUHYI0 PeaKI|i0 BOAHBIX PACTBOPOB aMUHOB 110 CPaBHEHUIO C peaKljuei
aMMuaka.

UTo Takoe aMHUHOIIIACTbI?

OOBsICHUTe Ha TIPUMepe arleTaMuza cyiabble KUC/IOTHBIE I OCHOBHBIE CBOMCTBA aMH/IOB.

[TpuBeavTe MeXaHM3M peakly To)MaHOBCKOTO pacillerjieHUs1 Ha puMepe MoJlyueHusl MeTU/1aMyHa.
[Touemy anudaTryeckre aMUHBI — O0Osiee CUIbHBIE OCHOBAHMSI, YeM aMMHaK?

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

Kakoe coemuHeHne 06pa3yercsi B pe3y/ibTaTe B3aUMO/€MCTBUS 3TH/IOBOTO 3Upa XJI0pPyro/bHON
KUC/I0ThI C aMMHaKOM?

[TepeuniciiviTe MpUUUHBI U30MEPHUHA AMUHOKUCIIOT.

Uto Takoe KoMIUIeKCOHBI. [IpuBeauTe npumep.

Yem 00BSICHUTH OCHOBHBIE CBOMCTBA OpHUTHHA? Kak ellje Ha3bIBaeTCsl 3Ta aMUHOKHCJ/IOTA?

Uto Takoe metamepusi? [IpuBeauTe npumep.

[Tepeuncaure criocoObl TIOMyUYeHHUs aMU/0B (B3aUMO/eiCTBHEM KaKHMX BeIeCTB MOJTyYat0TCsl aMU/IbI?).
OO6BsicHUTe Ha/TMuKe 1[eJIOUHONM Peakluy BOJHBIX PACTBOPOB aMHHOB.

Yro Takoe amuauHbI? IIpruBeauTe 0611yI0 GOpPMYTy aMUAMHOB

MoueBHHa IIMPOKO UCTIONb3YeTCs B CeJTbCKOM XO35HCTBe Kak yj00peHue, Kak TOJKOPMKA [I/Ist TIOH-
racCTPUUHBIX )KUBOTHBIX. OOBSICHUTE, TIOUEMY MOUYEBHHY He/b3s1 XPAaHUTh Ha OTKPHITOM Bo3ayxe. OT-
BeT MO/ TBEPAXTE C MOMOLLbI0 XUMUYECKUX PeakLUil.

Amup cynbGhaHUIOBOM KUCIOTHI (CTPENTOLUA) SIB/ASETCS POAOHAUaTbHUKOM Cy/b(aHUIaMUJHBIX
TIPOTUBOMUKPOOHBIX TIpernapaToB. Hamuimre peakiyy moy4eHust CyibhaHuiaMuia U3 aHUIMHa.
BuypeTroBasi peakijysi UCTMOIb3yeTCs B OMOJIOTMUYECKOW XWMHUU [IjIsi KOJMYEeCTBEHHOTO OTpe/iesieHust
OenkoB B OuosOorMYecKux XUAKOCTSX. OOBSICHUTE Ha3BaHWE 3TOM peakiuu. Hamuinmre peakijuro
obpa3oBaHus buypera.

Buramun PP (Bs, HUKOTWHamW[) TIpefyTipekaaeT 3abosieBaHue TMesuiarpy. Hamuimmre peakiyio
MOJTyYeHUs HUKOTUHAMU/Ia U3 HUKOTMHOBOW KMC/IOTBI U U3 ee XJIOpPaHTu/[pua.

Yro Takoe murHuH? Kak ero o6Hapy>XWTh C TIOMOILbIO TIPOM3BOJHBIX aHWIMHA? Kakoe mpou3BozHOe
He00X0JUMO B3SITh?

HamwmiimiTe peakiyio B3aUMO/IeMCTBUS aHWIMHA ¢ OpoMOM. UeM OOBSICHSIETCS JIETKOCTh TIPOTEKaHMUS
3TOW peakLuu?

TecToBbIe 3ailaHUA [JJ/IA TeKYLIero KOHTPOJIs 3HaHUM 1o pa3jeny 9 «A3oTcoaepiKainue
coeJUHeHUs»

JlaHa Hemnoyka npeBpaleHui

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

NH:
Ykaxure hopMy/Ty IPOMeKYyTOUHOro X

CH:Cl-CH>—-COOH
+CH3-CHCI-COOH
CH3;-CH-COOH

|
OH



CH>,=CH-COOH

AMMHOKHC/IOTHI MPOSIB/IAIOT CBOMCTBA:
TO/IbKO KHUC/IOTHBIE,
TOJIbKO OCHOBHBIE,
+amQoTepHbIe.

Kakmue peareHTbI IOTPeOYIOTCSA AJISA MO/TyYeHUs (-aMUHOMPOIMHOHOBOM KHC/IOTHI U3 MPONUOHO-
BOM?

XJIOp U METHUJIaMUH,

XJIOPOBOJOPOJ, U aMMUAK,

+XJIOp U aMMUaK,

TUJIPOKCH/T HAaTPHs U X/IOpUJT aMMOHMS.

OcHOBHbIE CBOHCTBA AMHHOKHC/IOT 00y C/I0B/IeHbI MPUCYTCTBHEM B MOJIeKYJIe:
YI1€BO/IOPOJHOI0 PaJyKaa,
+aMUHOI'PYIIIIHI,
KapOOKCH/IbHOM TPYTIIBI.

B cuIbHOLIEIOUHO Cpefie aMHHOKHC/IOTA MPe/CTaB/IsieT Co00ii:
+aHUOH,
KaTHOH,
OUITOSIPHBIN WOH,
HeUTpaIbHYIO0 MOJIEKYJy.

AMMHOKHC/IOTBI, KOTOPbIe HE MOL'YT CUHTe3UPOBaThCA B OpraHv3Me 4ye/0BeKa, a MOCTYNaKT C
nuinei, Ha3bIBaKTCA:

0-aMHUHOKHUCJIOTaMH,

MUIEeBbIMU,

+He3aMeHUMBIMU,

reTepoLUKINYeCKUMHU.

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

+/ABa,

TpH,

YyeThIpe,

MIATh.

IToac/acTuTenb acnapTaM npe/craBiasieT codoit MeTunoBbIi 3¢up aAunentuaa u B 200 pa3s cia-
e caxapa. OH umeet popmyy:
HOOC-CH;-CH-CO-NH-CH-COOCH;3
| |
NH: CH>-CeH5

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

JIEWLIVH,

+deHnnananuH,

BaJIVH,

TJIULVH.

Kakue u3 BelljecTB HMEHT MOJIMMEPHYI0 IPUPOAY?



AMHUHOKHCJIOTBHI,
+0enky,

JKUPBI,
BOCKH.

Be/iku, BHINO/IHAIOIIME KaTA/IMTHYECKYI0 (PYHKI[UI0, HA3bIBAKOTCSI:
rOPMOHAaMH,
+(epmeHTamHy,
BUTaMUHAMH,
MPOTeNHAMH.

AMMHOKHUC/IOTBI, HE00X0AMMBIe /Il MOCTPOeHHUs 0e/IKOB, MONMafAAl0T B OPraHU3M UeloBeKa:
+C miien,
C BO3/IyXOM,
C BOJIOH,
OT MaTepPUHCKOT'0 OpraHu3Ma.

CnupasieBHUiHOe COCTOSTHYE TO/TUTIENITH/{HOM Liely sIB/ISAeTCsl CTPYKTYPOH OesiKa:
TIepBUYHOM,
+BTOPHUYHOW,
TPETUUHOM,
YeTBePTUYHOM.

JleHaTypanueH Ha3bIBaeTCs:
CBsI3bIBaHUe OelKaMU MOJIEKYJT BOJIBI,
+4acTUUHOE WY TI0JIHOe pa3pyllieHue MPOCTPaHCTBEeHHOM CTPYKTYPhl Oe/TKOB MPU COXPaHEeHUH Tep-
BUUYHOM CTPYKTYPBI,
pacliiernieHve MoUMenTUAHON Lieny Mo/, AercTBrueM (hepMeHTOB,
rotepsi 6eIKOBOM MOJIEKYJION 3/IEKTPUUYECKOTO 3apsijia TPH OTpe/ie/IeHHOW KUC/IOTHOCTH CPeJibl.

I'naponn3 6e/1K0B HCIO/IB3YIOT:
+ 717151 TIOJTyYeHUs] aMUHOKHCJIOT,
IJIs1 TIOJTyYeHHsI CTYIHEH,
1Sl CHYDKEHHSI PaCTBOPUMOCTH Oe/KOB B BOJE,
151 KaueCTBEHHOT0 0OHapy»KeHusi OeTKOB.

Ilpu ropeHun 0e/IKOB OIIyI{aeTCsl 3amax:
TYXJ/IBIX SIUL,
+X0KEHOr 0 pora,
aMMuaka.
rOpeJsion pe3vHBI.

Jl/is1 mpoBeieHHs KCAHTONPOTEMHOBOH PeaKkiiu MoTPedyeTcs peareHT:
H>S04
Cu(OH)>
+HNO3
FeClI3

BbenkamMmu Ha3bIBAKOTCA:
TIPUPOJHbBIE MOJIMMEDbI, MOJIEKYJIbI KOTOPBIX IMTOCTPOEHBI M3 OCTAaTKOB MOHOCAaXapHu/0B;
+IIPUPOHBIE TIOJIUMMEPbI, MOJIEKYJIbl KOTOPBIX IIOCTPOEHbI U3 OCTAaTKOB (-AMUHOKUCIIOT;



TIPUPO/IHbIE BellleCTBa. Mpe/ICTaB/Istole cO00M CI0XKHbIe 3(UPHI IIMLepPHHA U BBICIIIMX KapOOHOBBIX
KUCJIOT;

TIPUPO/HBIE TT0JIUMEPBI, MOJIEKY/Tbl KOTOPBIX MPe/CTaBIIsIOT CO00M MOC/Iej0BaTeIbHOCTb HYK/IeOTH-
A0B;

Kakwue u3 ¢pyHKIMit CBOMCTBEHHBI OeIKaM?
KaTa/JuTHUyecKas,
TPaHCIIOPTHas,
3alUTHas,
+BCe CBOMCTBEHHBI.

MaccoBas o/ KaKoro 3/ieMeHTa B 0e/1kax HauOo/ibmas?
+yriepoja,
BOZOpPOAa,
KHCI0pPOJa,
asora.

B mo/iMMepHOii Hienu 0e/IKOB COCe/JHHE 0CTaTKH AMHHOKHC/IOT CBA3AHBI APYT C APYrOM CBA3bBIO:
BO/IOPOZIHOM,
aMUHOM,
+IenTHIHOM,
JUCYTb(UTHOM.

BuTKH cniMpa/ii BTOPUYHOW CTPYKTYPHI 0e/IKa CKpeIUIeHbI IJIaBHBIM 00pa3oM 3a CYeT CBs3eii:
VIOHOBBIX,
KOBaJIeHTHBIX,
+BO/JOPOJHBIX,
JUCYTb(UHOM.

K nenarypanum 6e/1ka MOXKeT IPUBECTH:
nobaBieHre CUIBHBIX 3/IEKTPOJIUTOB,
HarpeBaHue,

(u3Bo3€licTBYE,
+BCe OTBETbI BepHbI

Be/iKu ABNAIOTCA OAHUM U3 BA)KHEHIIIMX KOMIIOHEHTOB IMHUIIK. B 0CHOBE YCKOpeHHs 0e/IKa B XKe-
JIyJJOUHO-KHMILIEYHOM TPaKTe JIe)KUT PeaKLus:

OKHWCJIeHHS],

+TU/IPO/IN3a,

TepuduKaLys,

JleruipaTalyu.

M3rorosienue 0e3e 0CHOBAHO Ha CIIOCOOHOCTH 0€/IKOB K:
TU/IPOJIN3Y,
TU/paTaliu,
+1eHo00pa30BaHMuIo,
JleHaTypaluH.

Jn1s1 mpoBeieHNs1 OMyPeTOBO peaKIuu MOTPedyeTcsl peareHT:
HNOs3
(CH3COOQO),Pb,
H>S04



+CuSOs.

YKaxuTe Ha3BaHHe 0e/1Ka, BHINO/THAIIEro (hepMeHTaTUBHYH (PYHKI[HIO:
+ypeasa,
reMor/jIoouH,
rHTep(epoH,
KEepPOTHH

IIpu oOpa3oBaHN¥ MePBUYHON CTPYKTYPHI 0e/IKa Ba)KHEHIIIUM BH/0M CBSI3H SIBJISIETCH:
+TenTuAHas,
nvcynbuaHasi,
BO/IOPO/IHAS,
VIOHHasI.

Ilpu feHaTypanuu 6eika He pa3pylaeTcs CTPYKTypa:
+TIepBUYHas,
TPeTHUYHasl,
yeTBEPTUYHas,
BCe pa3pyIIaloTCs.

Kakoii ruipo/in3 0e/IKOB MpoTeKaeT ¢ 00/bIIeld CKOPOCTHI0?
+(epMeHTaTUBHbIH,
KUCJIOTHBIN
11eJI0YHOU
HelTpanbHbINA

JInsA KauecTBeHHOT0 00Hapy)KeHHs 0e/IKa B IPUPOAHOM 00'beKTe MOXKHO HUCII0/Ib30BaTh PeaK-
LHIO:

«cepebpsTHOTO 3epKasia»,

Barnepa.

+0uypeToByIO,

Mo0yI0 U3 MepeuncieHHbIX

Hanuuue cepbl B 6e/1Kax 00HapYyXUBaeTCA C MOMOIIbI0 peareHTa:
HNO3
Cu(OH):
FeClI3
+(CH3COO).Pb

Uto Ha3bIBAeTCS U303/IEKTPHUECKON TOUKOH 0e/TKOB?

3HayeHHe MOTeHlasa, P KOTOPOM TIPOMCXOJUT aHOJHOe OKUC/IeHre Oefka;

BeJIMYMHA 3JIeKTPUUECKOro 3apsijja 0eIKOBOM MOJIeKy/ibl B PAaCTBOPE C 3aZlaHHbIM 3HaueHueM pH;
+3HaueHue pH pacTBopa, Py KOTOPOM MoOJIeKy/ia Oeslka He UMeeT 37IeKTPUUeCKOTro 3apsifia;
3HaueHWe pH pacTBopa, Mpyu KOTOPOM TPOUCXOJUT JeHaTyparus benka.

MO'JEBI/IHy Mo/Iiy4arT BBaI/IMOJI[eﬁCTBI/IeM:
+aMMHaKa U yIJIEKMCIIOro rasa,
dMMMdKd, YIJIEKHMCJ/IOTO I'a3a U BOJHbI,
dMMHdKa U YKCYCHOﬁ KHC/I0ThI,
BOCCTAaHOBJ/IEHMEM HHUTPOMETAHA.

AMH/IBI pearupyroT € a30TUCTOM KHCI0TOM KakK



TepBUYHbIE aMUHBI,
BTOPUYHbIE aMUHBI,
TpeTHUYHble aMUHBI,
+4yeTBePTUYHbIM aMMOHHEBbIN NOH

MoueBuHa, pearupys ¢ a30THOH KHC/IOTOH, 00pa3yer:
+COJIb,
a3oT, BOAY Y YTJIeKUCJIbIM ra3,
OCHOBaHUe,
ouyper.

C Kako# rpynmnoi Mo4eBHHBI OyJeT pearupoBaTh GopMasib/Jerua:
¢ KapboHWIIOM,
C aMMHOI'PYMIIOH,
OyzeT pa3naraTb MOYeBHHY,
+He OyJieT pearupoBark.

Yto Takoe OMypeToBasi peakius?
+peakiiys CIyiaB/ieHHsI MOUeBHHbI;
peakiust 00pa30BaHUsI KOMITJIEKCHOM MeZIHOM COJIU C OMypeToM;
peakiiysi aMUHOKHC/IOT C OKCHU/IOM MeJiy;
peakiust 06pa3oBaHusi OUTIOSIPHOTO MOHA AMUHOKHCJIOT.

Cpeau nepeurc/IeHHBIX COeJUHEHHH BbIOepHuTe H30Mep JHITH/IaMHUHA:
2-aMHHOIIPOTIaH;
+2-aMUHO-2-MeTHU/IIPOIIaH;
LUMeTU/I3TUIaMUH;
2-MeTUJIaHWJIVH.

Kakoii aMHH 10/Ty4aeTcsi NpPH MO/JTHOM BOCCTAaHOBJ/IEHHUH 2-HUTPOOyTaHa:
OyTH/IaMUH;
8mop-0yTHIaMuH;
[OUSTUIaMUH;
+U300yTH/IaMUH?

M3 KaKoro BelecTBa B iBe CTaJ{HH MO)KHO MMOTYUYHTH aHU/IHH:
CGHsoH;
CsHsCHs;
+CeHs;
CeHsN(CHs)

Tema 10 I'eTeponuk/InYecKue coeJUHEHHs
KoHTponpyemsble KOMITeTeHLMY (U/IM UX 4aCTH):
- cioco6eH 060CHOBATh U peasin30BaTh B MPodecCcoHaNIbHON [IesiTe/TbBHOCTU COBPEMeHHbIe TeX-
HOJIOTUM C WCIIO/Ib30BaHUEM MPUOOPHO-WHCTPYMEHTa/NbHOW 6a3bl M MCII0/Ib30BaTh OCHOBHBIE
ecTeCTBeHHbIe, OHo/IorMUecKre U NpodeccuoHanbHble TIOHATHSI U MeTO/Ibl TIPK pellieHuu 00i11ie-
npodeccroHanbHbIX 337au (OITK-4).

TecToBble 3ajaHMA [I/IS1 TEKYILer0 KOHTPOJIA 3HaHUH 1o pasjeny 10 «'eTeponukinyeckue
CcoeJUHeHUsA»



2—M30NPONU/I—5—MeTH/II[UK/IOTeKCaHOJI 10 CTPOEHHIO YI/IEBOJOPO/JHOr0 CKe/IeTa SBJ/ISAETCS CO-
eJMHEeHHUEM:

+KapOOILMK/THUEeCKUM;

reTePOIUKTUUECKHUM;

Herpe/e/TbHbIM;

apoOMaTUYeCKHUM;

TpeTUYHBIM 0JHOBA/IEHTHBIM YIJ/IEBOJ0POJHBIM PAJHKA/IOM SB/IAETCH:
HEOreKCHJT;
OeH3uMIEeH;
aJUTHT;
+TpeT.-TeHTUJ;

BuijuHa/ibHBIM ABYXBa/IeHTHBIM YIJ/IeBO/JOPO/HBIM PaJUKA/IOM fABJISAETCH:
dhenu;
M—TOJIUT;
+0—(eHusnen;
n—(eHueH.

ITo 3aMecTUTE/TbHOI HOMEHKJ/IAType coeJuHeHUe (PeHU/IITU/IKETOH Ha3bIBaeTCs:
METHJIOBBIM 3(hup OeH30HHOM KMC/IOTHI;
(heHUTITUTIKETOH;
+1 — dbeHmnponaHoH-1;
MeTH/10eH30arT;

ITo 3amMecTUTe/ILHON HOMEHK/IaType coeJUHeHHe Cy/Ib()aHU/I0Basi KUC/I0TAa Ha3bIBaeTCs:
n — aMUHO(eHUICYTb(OHOBasE KUCJIOTa;
cynb(paHUIoBast KUCIOTa;
4 — aMUHOLIUK/IOTeKCaHCY/Tb(hOHOBAst KUCJIOTa;
+n — aMuHOOeH30/1CyMb()OHOBasI KUC/IOTa;

ITo ¢pyHKIMOHA/IBLHBIM IPyNIIaM aHeCTe3WH (3TH/I0BbIN 3(UpP N-aMHUHOOEH30MHOM KHC/I0THI) AB-
JIfeTCA:

amMmu/i, ¥ IpoCcTo 3¢up;

+CI0XHBIN 3QUP U aMUH;

KeTOH U NPOCTOoU 3¢up;

KapOOHOBast KUC/IOTa, TIPOCTOM 3(UP U aMUH;

ITo ¢pyHKIMOHATBHBIM rpynmnaM ¢eHuIcaTunuiIaT (GpeHn10BbINH 3PUP 0-rUAPOKCHOEH30HHON
KHC/I0ThI) SIBJISIETCS:

KapOOHOBast KUC/IOTa;

KeTOH, TIpoCToM 3¢up, GeHo;

KeTOH;

+deHos1, C/I0XKHBIN 3(PUp.

CprKTypa 2-METI/IJI-3-OKCOHEHTaH,E[I/IOBOﬁ KHC/TO0TbI COAEPKUT oﬁmee quciao d)yHK]_[l/IOHaJ'lebIX
rpymm:

1;

2;

+3;

4;



Tabmumia 4 — Kputepun orjeHKM c(hOPMHUPOBAHHOCTH KOMITeTeHLUH

Koa u HaMeHOBaHMe
WHJUKAaTOpa AOCTKEeHUs
KOMITeTeHI UM (YacTu
KOMIETEeHL1N)

Kputepuu orjeHMBaHus CQOPMHUPOBAHHOCTU KOMMETEHIMH (UaCTH KOMITeTeHLIUN)

Ha 6a30BOM YpPOBHE

Ha IMOBLIINIEHHOM YPOBHE

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

COOTBETCTBYET OLIEHKe «XOPOLLO»
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, O10J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHUS U Me-
TOZBI TIPU pelleHun 00-
1iernpodeccoHaNIbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITO0J/Ib30-
BaHUEeM MPUOOPHO-
WHCTPYMeHTa/IbHOW 6a3bl

CTyZieHT yCBOM/I OCHOBHOE COJiepyKaHue MOYJIs
HeOpraHW4eCcKOW XUMUW, HO UMeeT MpoOesibl B
YCBOEHUH MaTepHasa, He TPersTCTBYIOIHe
JlanbHeHIeMy 00yJeHHUt0:

-B JIOTUYE€CKOM PaCCY>KJeHUU HeT CyIIeCTBeHHBIX|
o1IMOO0K, HO JIOMYyIIieHa CyIIleCTBeHHas! OITHOKa B
MaTeMaTHYeCKUX pacueTax Mpy pelieHnn

3ajau;

-nabopaTopHast paboTa BbIIO/IHEHA TTPaBUIBHO HE
MeHee YeM HarloJIOBUHY WM AOMyIeHa
CyILIeCTBeHHasl OIIIMOKa B XOZie SKCIIepUMeHTa, B
00BsicCHeHUH, B 0opMIeHHH PaboThl, B
CO0JTFO/IeHNY TIPAaBUJT TEXHUKH 0€30T1acCHOCTH TIpH|
pabore c BeirjecTBaMu 1 060py/I0BaHKEM,
KOTOpasi UCTIPaBJISIeTCS TI0 TPeOOBAHUIO YUUTeJIs;
- MaTepHaJsl U3j1araeT HeCUCTeMAaTH3UPOBaHHO,
(parmMeHTapHO, He BCer/a MoC/iel0BaTeNbHO;
-TI0OKa3bIBaeT HEJOCTaTOYHYI C(HOpMHUPOBaHH
OT/Ie/IbHBIX 3HAHWH U YMeHWH; BBIBOJBI U 000011]
apryMeHTUpYeT c1abo, 0MyCcKaeT B HUX OIIUOKH
- IOMYCTU OLIMOKK ¥ HETOYHOCTH B HCITOJ/Ib30B
Hay4YHOW TePMHUHOJIOTUH, OMpeje/ieHusl TTOHATHUY
He/[0CTaTOUHO YeTKHE;

- He HCII0/Tb30BaJl B KAUeCTBe /J0Ka3aTe/IbCTBa

BBIBO/IbI ¥ 0000111eHHs U3 Hab/MoeHuH, (haKToB,

CTyJieHT ToKa3blBaeT 3HaHUsSI BCEro
M3y4YeHHOr0 NPOrpaMMHOI0 MaTepu-
ana. /laéT mo/HBIA M TNpaBUIbHBIN
OTBeT Ha OCHOBE U3yUYeHHBIX TeOpUH;
He3HauuTe/bHbIe OIMOKU U He/I0ué-
Tbl TIPU BOCIPOW3BEJ€HUU H3yUeH-
HOrO0 Marepuana, orpejie/ieHdsl To-
HSATUW Jan HemojHble, HeOosbline
HETOYHOCTU TP  UCII0/Ib30BaHUU
HayyHbIX TEPMHHOB WM B BBIBOJaX
U 00001IeHusX W3 HabOMOAeHuH U
OTBbITOB; Marepuas u3jaraeT B OIpe-
Jle7IleHHOM JIOTMYeCKOW I10C/1e[j0Ba-
TeJIbHOCTH, TP 3TOM JIOIyCKaeT Ofi-
HY HerpyOyto ommbOKy uim He bosiee
[IByX HeJJoUueTOB U MOXKeT MX HCIpa-
BUTh CAMOCTOSITE/TEHO TpU TpeboBa-
HUM WK TIpY HeOOJBIION TOMOIIU
TriperiojiaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBIN MaTepuan; TOATBEpXK/aeT
OTBET KOHKDETHBIMU TIpUMepaMu;
MpaBUIbHO OTBeuyaeT Ha JOIOJHU-
TeJIbHbIe BOTIPOCHI TIperio/iaBaTe/is.

B siorvueckom paccyxpeHud U pe-

HI€eHWHW HET CYIIeCTBEHHBIX OI_LII/I6OK,

CryzeHT 1roka3biBaeT riybokoe u
MOJIHOe 3HaHWe U TOHWMaHue
BCero 006bEMa MpOrpaMMHOIO Ma-
Tepyana; T[I0JIHOe TIOHUMaHHe
CYLIIHOCTU paccMaTpUBaeMbIX
TIOHATHM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopui, B3aUMOCBSI3el;
naboparopHass paboTa BBITIOJHE-
Ha TIO/HOCTBI0O W TIPaBWILHO,
C/leflaHbl TIpaBWIbHBIE HabmOze-
HUS ¥ BBIBO/IBI;

9KCTIEDUMEHT  OCYIIeCTB/IeH —TIO
MaHy C y4eTOM TeXHUKU 06e3-
OMACHOCTH W TIpaBW/I PabOTBI C
BeIlleCTBaMH U 000py/J0BaHUEM;




OIIBITOB WJIK OOITYyCTHJI OLIMOKU IMpU UX U3J/I0KEeHK

HO 3ajlaya pellleHa HeparjMoHaIbHbIM
criocoboM WM JIOMyleHo He 6oiieg)
JIBYX HeCyIl[eCTBEeHHBIX OIITHOOK.

Ymerh:

HJI-2 YmeeT UCMoJsib30-
BaTb OCHOBHbBIE eCTe-
CTBEHHLIe, Ou1oIornye-
CKue U npodeccroHasb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1au

OTBeuaeT HernoJ/IHO Ha BOMPOCHI Iperio/iaBaTesis
(ymyckast 1 OCHOBHOE), UJI1 BOCIIDOU3BOJUT
cofiep)KaHue TeKcTa yueOHMKa, HO HeZJOCTaTOYHO
NOHUMaeT OT/ie/IbHbIe TI0/I0KeHUs], UMeloLIe
Ba)KHOE 3HaueHHe B 3TOM TeKCTe.

OO6Hapy)XKMBaeT HeI0CTaTOUHOe TIOHUMaHUe
OT/leJIbHBIX 10JI0’KeHUU NTPU BOCIIPOW3Be|eHUU
TeKCTa yueOHMKa (3aruceii, mepBOUCTOYHHUKOB) ]
OTBeYaeT HeIOJIHO Ha BOMNPOCHI IperofaBaresis
TyCKasi OJHY-/[Be TPyOble OINOKK BBICTABIISIETCS
JleHTy, KOTOPBI He COBCEM TBepZO BjasleeT MaTe
JIOM, TPy OTBeTax JOIyCKaeT MasoCylleCTBex
MOrPeLIHOCTH, WCKa)KeHUsl JIOTMUecKoW II0C/e]
TebHOCTH,

HETOYHYH0 apryMeHTal[U0 TeOpeTUUeCcKuX
T0JIOKEHUH, UCTIBIThIBAeT 3aTPy/JHEHUS [IPY
pelleHny JO0CTaTOYHO CI0XKHBIX 3aZiad.
VcneiThiBaeT 3aTpy/HeHHsI B NPUMEHEHUU 3H4
HeoOXOZMMBIX [I/Isl PellleHus 3a[au pa3IuyHbIX T
npi 00BSICHEHWU KOHKPETHBIX SIBJIEHWH Ha OC
TeOpHUH U

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

MPaKTUYeCKOro NpUMeHeHH sl TeOpUI

CTymeHT yMeeT CaMOCTOSITeTbHO
BbIIe/IATh TJIaBHbIE TIOJIOXKEHUST B
M3yueHHOM MaTepuaje; Ha OCHOBa-
HUM (HaKTOB M NMpUMepoB 000011aTh,
JlelaTh  BBIBOZIBI,  YCTaHABJ/IMBATh
BHYTPUIIpeIMETHBIE CBs3U. IIpuMe-
HSITh TIOJTy4YeHHbIe 3HAHWS Ha TIpaK-
THKE B BUJOWU3MEHEHHOW CHUTYal[UH,
coO/ro/laTh ~ OCHOBHBbIE  TpaBWJIA
Ky/JbTypbl YCTHOH peud U COMpO-
BOXKZI@toIl[ell TTHCbMeHHOM, HCIO/b-
30BaTh Hay4YHble TEPMMHBI; Jlabopa-
TOpHasi paboTa BBINOJHEHA IIpa-
BU/IBLHO,  C/leJlaHbl  TPAaBUJIbHBIE
HaO/IFOZIeHNsT W BBIBOZBI, HO TIpU
3TOM JKCIIEDUMEHT TIDOBEJIEH He
TIOJTHOCTBIO WU [JIOTTYIIeHbl Hecyllle-
CTBEeHHbIe OIMOKY B paboTe C Bellle-
CTBaMHU ¥ 000PYZOBaHUEM.

CTyJileHT yMeeT COCTaBUTb IOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe M3YUYeHHOr0 Marepuana;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITEJIbHO ~ TO/TBEpPKAaTh
OTBeT KOHKPETHbIMU MpPUMepaMH,
(hakTamMH; CaMOCTOSITeJTbHO U ap-
TYMEHTUPOBAHO Je/aTb aHasus,
000011[eHuUs,, BBIBOJBI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TPUOOpeTeHHbIX 3Ha-
HUM) U BHYTpPUIIpEJIMETHbIE CBSI-
31, TBOPYECKU MPUMEHAThb I10J1y-
YyeHHble 3HaHUsI B He3HAKOMOMU
CUTYaLUH. [TocnenoBarensHO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/Marath yueOHbBIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/IeloBaTeNbHOCTA C
WCTO/Ib30BaHKEM TIPUHSATOU Tep-
MHHOJIOTHY; JleflaTh COOCTBEHHbIE
BBLIBO/IbI; (hOPMY/IUPOBaTh TOYHOE
orpejie/ieHMe W UCTOJIKOBaHUe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOPHIi; TIPU OTBeTe He MOBTOPSITh
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb MaTepuaj JIMTepaTypHbIM
SI3bIKOM; TIPaBUJIBHO M 00CTOSI-




TeJIbHO OTBeYaTb Ha [OTOJIHH-
TeJIbHbIe BOMpOCHl yuuTtess. Ca-
MOCTOSITe/IbHO U paljMOHa/bHO
WCTIONb30BaTh HarJsigHbe T0COo-
Ousi, crpaBOYHbIE MaTepHasbl,
yueOHUK, [OTOJIHUTE/bHYIO JIU-
TepaTypy, TIepBOMCTOYHUKY;
MIPUMEHSITh CHUCTEMY YCJIOBHBIX
0003HaueHMii TPy BeJleHUH 3aru-
cell, COMPOBOXKAIOIIUX OTBET;
WCMO/b30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 HabsrofieHUN U
OTIBITOB;

Bnagets:

H]/1-3 BnageeT HaBbIKaMU
000CHOBaHUS 1 peajin3a-
L[MU B TIpodheCcCruoHab-
HOH JIeATeTbHOCTH CO-
BPEMEHHbBIX TeXHOJIOTHUH
C UCI0JTh30BaHUEM TIPH-
6opHO-
WHCTPYMEeHTa/bHOW 6a3bl

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

CryzeHT He 00/ajjaeT [JOCTaTOUHBIM|
HaBBIKOM PabOThI CO CITPABOYHOM JTH-
TepaTypol, yueOHHUKOM, IepBOMCTOYA
HUKaMU (TIpaBUIBHO OpPUEHTUPYeTCs,)
HO paboTaeT Me/IJIeHHO).

BrafeeT HaBbIKaMu pelleHUs] XUMUA
YecKMX 3aZlau 10 3aJaHHOMY aJjro-
pUTMY

CtymeHT BjafieeT  Ky/abTypou
MBIIJIEHHS];  CITOCOOHOCTBIO K
0000111eH1I0, aHaMM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTAaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)KEHHUs, B
JIOTUUECKOM PpacCyX/leHUu U pe-
IIIeHWH HeT OIMMOOK, 3ajaua pe-
IIeHa PalMOHA/ILHBIM CIOCOO0M;
TPOsIB/IEHbI HAaBbIKM OpraHu3aliu-
OHHO-TPY/IOBbIX yMeHMM (mof-
JIeP)KUBAIOTCS YMCTOTAa pabouero
MecTa U TIOpSIZIOK Ha CToJie, KO-
HOMHO HCIIO0JIb3YIOTCSI PeaKTUBbI).




Mopayab 3. «OcHOBBI Pr3HUeCKON U KO/UIOUJHOW XUMHUM»

Bonpocs! s codbecegoBanus mo Moy 3 «OCHOBBI (PU3HUECKON U KOJUIOMJHOM XUMHUM»

1. CchopmynupyiiTe 1epBblid 3aKOH TePMOJUHAMUKH. [laiiTe omnpezie/ieHuUs TIOHSITUN «TeryioTa», «pabo-
Ta», «BHYTPEHHSIS1 SHEPTUsl CUCTEMBI», «IHTa/bIUs». PacCMOTpUTe TIpUIOKeHUe MepBOro 3aKOHa Tep-
MO/JIMHaMUKHU K pa3/M4HbIM TepMOJVUHAMUYeCKUM I1pOLieccaM.

2. CpopmynvpyiiTe 3aKOH [eMCTBYIOIIMX MacC. 3anuIlKTe BbIpakeHHe KOHCTAHThl XUMUUeCKOro paB-
HOBeCHs /11 KOHKPETHBIX peaki[iii pa3HbIMU criocobamu. [Tokaxxkurte cBs3b Mexxay Kp u Kc. TlpuBeu-
Te pyUMepbl peakui /151 KOTopbIX Kp = K¢, Kp> Kc, Kp < Kc .

3. PactBopsl. Teopuu pacTBopoB, ponb yuenus [.M.MenjeneeBa. Criocobbl BeIpa’kKeHHs KOHLIEHTpa-
LMK pacTBOpOB. Kak NpUroTOBUTH OJHOMOJISIPDHBIM PAacTBOP XJIOPHUCTOTO KajbLius, AeLMMOSPHBIA
pacTBop 60OpHOM KHUCIOTHI?

4. [aiiTe TIOHSATUS O CTAHZAPTHBIX TEIIOTax 00pa30BaHUS M CTaHJAPTHBIX TETVIOTAaX CrOPaHUs Bellje-
ctBa. UTo coboii Tipe/iCTaB/ISIOT CTaHAapTHBIE TeruIoThl 06pa3oBanus H,O, CO,, CaCO2? Kak paccum-
TaTh TEIJIOTY CrOPAHHUSI OPraHUYeCKOTro BeIecTBa, pacrosaras JaHHBIMH T10 TeTioTaM 0Opa30BaHMS
pa3/IMUHbIX BeLeCTB?

5. [Ipoananusvpylite ypaBHeHHe U30TePMbl XMMUYECKOW peakLiiy, TOKaKUTe ero NpakTUuecKoe Ipu-
MeHeHVe. 3alyiInTe ypaBHeHYe /1151 KOHKPETHOM peakLjuy.

6. 300pa3uTe auiarpaMMy COCTOSIHHSI HEOTPAHUUEHHO CMEIIMBAIOIUXCS XKUAKOCTel, MMEeIOIIUX MaK-
CMMyM WM MMHMMYM Ha KpHUBOM TemrepaTyp KureHus. HasoBurTe JMHWM U T0JIs, UMeEOLIMeCs Ha
auarpamme. [ladite opMyTupoBKy BTOporo 3akoHa KoHoBasoBa. UTo Ha3bIBaeTCsi a3e0TPOITHOM CMe-
cpro? TToueMy azeoTport He MOXKeT OBbITh pa3/enieH 0OBIYHBIMU METOZAMU TIePerOHKHU ?

7. Pa3nmyuuus B CBOMCTBaxX pacTBOPOB 3/IEKTPOJIMTOB M HE3JIEKTPOJUTOB. OCHOBHbBIE IOJIO)KEHUS Teo-
PHUM 3/IeKTPOIUTUYECKOU Auccouaiu bpencresa. Kakve onbITHBIE JaHHbIE [TOATBEPXKAAIOT TEOPUIO
3/1IEKTPOJIMTUYECKOW JUCCOLaLum?

8.CunbHble 1 ciabble 371eKTPoMUThl. KOHCTaHTa 1 CTemneHb JUCCOLMALY, CBSI3b MEXKY HUMH. V30TO-
HUUYECKUH KO3(hGUIMEHT /711 paCTBOPOB C/1a0bIX 3/IEKTPOTUTOB

9. KoHcTaHTa Aucconuanuu caboro 37eKTposMTa U ee CBSI3b C 3/eKTPONPOBOAUMOCTBIO. Kakumu
OTIBITHBIMM JJAHHBIMM HEOOXOZMMO Pacrosiarath Jijist Orpe/e/ieHrsi KOHCTaHThI JUCCOLUALn?

10. DnekTpryecKas [UCCOLMAIMS HEBOAHBIX PacTBOPOB. OCOOEHHOCTH 3/1eKTPOIIPOBOJUMOCTH B 3THX
pacTBopax.

11. KakoBbl 0COO€HHOCTY reTeporeHHbIX peakiuii? VI3 Kakux CTajiuil MOXKeT COCTOSTh reTeporeHHast
peakLus? PacCMOTpUTe Ha KOHKPETHBIX IIpUMepax.

12. CBobOo/1Hast TIOBEPXHOCTHAsI SHEPTHUSI U TIOBEPXHOCTHOE HaTshkeHHWe. DaKTOphI, BAUSIOIINE Ha T10-
BEPXHOCTHOe HaTsbKeHre. MeTo/ibl M3MepeHHst [I0BepXHOCTHOI'O HaTsDKeHUs.

13. Onuiuvre nosyyeHue KOJ/UIOMAHBIX CUCTEM MeTOJaMU [JucrieprupoBaHus. [IpuseauTte rpuMepsl.
PaccmoTpuTe yCTpOMCTBO 11apOBOM Y KOJIOUIHOU MeJTbHUL].

14. PaccmoTpuTe mpsiMble M OOpaTHbIe 37€KTPOKMHETHUEeCKHUe sIBJIeHHsl, UX NpuunHbl. [IpuBeauTe
MIpUMephbI PAaKTUYEeCKOTr0 UCI0/Ib30BaHuUs 3TUX SIBJIEHUH B (papMaliuu U MeJULIHE.

15. Onummre ocobenHoctn Habyxanuss BMC. UTo Takoe cTereHb HaOyxaHWs, TeIIoTa HaOyxaHUs,
JlaBjieHue HabyxaHusi?

16. Axcopbuus Ha TpaHUIle )KUAKOCTb-ra3. YpaBHeHHe ['nb0ca, ero aHanu3. Kak rpaduueckn 6yzayTt
pacriosiaraTbCsl OTHOCUTEJIHO JPYT Jpyra U30TepMbl ITOBEPXHOCTHOI'O HaTSUKEHWsS U WU30TepMbl aji-
copOryy pacTBOPOB O/IMHAKOBOW KOHL|EHTPAL[U TIepeurC/IeHHbIX HIDKe KMC/I0T: Mac/IsTHOM, YKCYCHOH,
BajlepvaHOBOM, TTPOMTMOHOBOM?

17. Onummre mnosiyueHHe KOJUIOMJHBIX CUCTeM MeTOJ0M KOHjeHcauuu (¢dusnyeckas, XuMUUecKasi).
[TpuBesuTe IpUMepsl.

18. DneKkTpoKMHeTHYeCKUH NoTeHan. PakTopel, BAUSIOIIME Ha er0 BeJIMYMHY U 3HaK.



19. Kakue coefriHeHUs U 110 KaKOMy NpU3HaKy oTHOCATCS K BMC? PaccMoTpuTe MeTO/IbI ITO/TyY eHUst
BMC (nipuBesnute ipumepsl). [Ipumenenre BMC B dapmariun, MeguLyiHe, OMOJIOTHH.

20. TenioBoli 3¢(PeKT XMMUUEeCKOM peaki[uy, MeTO/Ibl ero onpejeneHus. [is Kakux peakiuid AU =
AH, AU< AH, AU > AH? IlpuBeaute nprmMepsl.

21. 3aBUCUMOCTb KOHCTaHTbl paBHOBeCHsI OT TemrmepaTyphl. [IokakuTe Kak C MOMOIIbI0 ypaBHEHU!
M30X0PbI ¥ M300aphbl peakiyy nmoATBep>kaaetcs npuHu Jle-IllaTesnne.

22. VijeanbHble pacTBOPBI XKUJKOCTeN B XKUAKOCTsAX. 3aKoH Paysisi. I'paduueckasi 3aBUCUMOCTh 00111e-
ro Y napLyanbHbIX JaB/leHUuH 0T cocTaBa cMecd. OTK/IOHeHYs OT 3aKOHa Paysist, TpUuvHbIL.

23. TlpoBoanuku 1-ro u 2-ro popa. [IpuBeauTte rpumepshl. [laiiTe 06bsiCHeHHe MeXaHH3Ma MepeHoca
3JIEKTPUYECKOro TOKa B pPaCTBOPax 3/1eKTPOJIUTOB.

24. PaccMOTpHTe MOMyYeHUe KO/UIOMAHBIX CUCTEM MEeTOJOM MeNTH3alud ((PU3UKO-XUMUUeCKUM JMC-
neprupoBaHueM). [IpyuBeuTe npumepsl.

25. MexaHU3Mbl BOSHUKHOBEHUS 3/IeKTPUYECKOro 3apsi/ia KOJVIOUHBIX YaCTHLI.

26. OnummTe BAMSHYE Pa3WYHBIX ()aKTOPOB Ha BeMunHy HaOyxanusi. [IpuBesuTe TMOTPOMHLIE Psi-
Ikl MOHOB. Kakoe TipakTHYecKoe MpUMeHeHHe MMeeT IpolijecCc HabyxaHusi B (hapMaljuu, MeAul[vHe,
Ouonorumn?

27. [louemy yCTaHaB/IMBaeTCs CeJUMEHTALMOHHOe PaBHOBECHE B KOJJIOUJHBIX CUCTeMax, 4YeM OHO Xa-
pakTepusyetcss? UTo Takoe arperaTMBHasi U CeVMeHTALIMOHHAs yCTOMYMBOCTD, KakKasl CBSI3b MEXIY
HuMu? [IprBeuTe MpUMephI CUCTeM CeIMMEHTalMOHHO-YCTOMUMBBIX U HEYCTONUMBBIX.

28. ®usnueckas Teopusi yCTOMUMBOCTU U KOArysLuU 3o0/1ei anekrponuramu (JJIDO).

29. OnuiuTe BAWSIHYAE Pa3/IMUHBIX (DAaKTOPOB Ha BeqWMuMHYy Habyxanwus. [IpuBeguTe TUOTPOITHBIE DPsi-
Ibl MOHOB. Kakoe TpakTHueckoe NMpUMeHeHHe WMeeT Tpolecc HaOyxaHusi B ¢apMaliu, MeJulivHe,
Ouosiorumn?

30. CpaBHUTe CBOICTBa resieil U cTtygHeil. PaccMoTpuTe B/MsiHME pa3/MuHbIX (PAKTOPOB Ha IMpoLiecc
3aCTy/ HeBaHUs.

Tunosblie 3ajauu 1o MoAy/I0 3 «OcHOBBI (GU3UUECKOH M KOJIJIOUAHON XUMHI»

PaccuuraTh TeMIiepaTypy 3aMep3aHus pacTtBopa, ecyid B 200 T BOABI COLePKUTCS 54 T [/IFOKO3BbI.
Omeem: -2,2°.
ITpu pactBopenuu 2,76 r rimuepusa B 200 My BOZBI TeMIlepaTypa 3amep3aHus oHu3unacs Ha 0,279°.
OnpefenuTb MOJIEKY/ISIPHYIO MaccCy IJIMLepUHA.
Omeem: 92.
CKOJ/IbKO MOJIeld He3/IeKTPOJIUTa JI0/KeH CofiepKaTh 1 IMTp pacTBopa, UYToObI ero 0CMOTHYeCKoe
napsieHue ripu 25°C 6b110 paBHO 2,47 KIla?
Omeem: 0,001 monb.
Ha ckosbKo rpaZiycoB MOBBICUTCS TeMIlepaTtypa KurneHus Bogpl, ecyivd B 100 r Bogbl pacTBOpUTh 9 T
rroKo3bl (CeH1206)?
Omeem: Ha 0,26°.
BeruncimTe ocMoThueckoe faBiaeHre 1 M pacTBopa cepHOM KMC/IOTHI pY TemriepaTtype 25°C.
Omeem: 7429 klla unu 73 amm
Onpegennutb ocMOTHYecKoe AaBieHre 1 M pactBopa ¢pykTo3bl M 1 M pacTBOpa COJISIHOU KUC/IOTHI.
Omeem: ¢ppykmosbl — 24 amm, consiHol Kucaombl — 48 amm.
K 100 mn 0,5 M BogHoro pactBopa caxapo3bl (C12H22011) fo6asneno 300 M Bogpsl. UeMy paBHO
OCMOTHYECKOe [aBjieHue I0JIy4YeHHOro pactsopa npu 25°C?
Omeem:309,5 kIla uau 3,05 amm.
ITpu 25°C ocMoTHUeCKoe aBjieHue pacTBopa , cogepsxarttero 2,8 r Bewectsa Ha 200 m1 pacTBopa,
pasHo 0,7 kIla. YeMy paBHa MoJjIeKyJIsipHast Macca paCTBOPeHHOI0 BelljecTsa?
Omeem:50 000.

ITpu kakoii Temmeparype Oyzet kuretb 50% pacTBOp caxapo3bI?



Omeem: 101,5°C

10.TIpu pacteopennu 3,24 r cepsl B 40 T 6eH30/1a TemMIiepaTypa KureHus 6eH3o;1a nossicuiach Ha 0,81°.
W3 CKOJTbKHX aTOMOB COCTOMT MOJIEKYJIa Cepbl B paCTBOpe, eC/Ti SMOY/IMOCKOMYecKast TOCTOSTHHAs
oensosa K;=2,57?

Omeem: 8 amomos

11. BeIuMC/IUTD TeIIOBOM 3 ¢eKT peakljuu MpU CTaHJAPTHBIX YC/I0BUSX. Peakiiys rpoTeKkaeT B 3aKphbl-
TOU cucteme. OnpesieIMTh BO3MOKHOCTD ee MPOTeKaHHWsI MPU CTaHJapTHBIX YCIOBUSX U TIPU TeMIlepa-
type 1000 K: Fe304(T) + Ha(r) <> 3FeO(T) + H2O(T)

12. TlocTpoiiTe AuarpaMmy IUIaBKOCTH CHMCTeMbl MeTusicTeapar (T.mwi 45°C) — mapaduu (t.mi. 34°C).
Temmneparypa I/1aBJeHus 3BTeKTUUYeCKoil cmecu (60% mapaduna — 40% metuscreapata) 26°C. Yka-
JKUTE BO3MOJKHBIE COCTaBbI CyIIO3UTOpreB. CBeur 0/DKHBI TIaBUThCs 1pu 35-36°C U He pa3msr-
yaThCs npu Temmneparype Hike 32°C (JIMHUM TUKBUAYCA U300pasuTe MPsSMBIMUI).

13. Boruncmre gaenedve napa 20%-Horo pactsopa rimoko3bl CeHi206 npu 25°C. /laBieHuve mapa BOfbl
TIpH JIaHHO# Temrepartype 3167,73 H/m?.

14. )KvgKoe opraHryeckoe BeleCTBO, NTPAKTUYECKH HEpacTBOPHMMOE B BOJle, TIEPErOHSJIOCh C BOASHBIM
IapoM 10/, HOpMa/IbHbEIM arMocdepHbiM gasieHueM ripu 98,4°C. CoeprkaHue OpraHMyecKoi XKUIKO-
CTU B KOHZleHcaTte 23,1 Bec. %. OripezieniTe MOJISIPHYO MacCy BelljeCTBa Y /laBjIeHUe ero napos IIpU
yKa3aHHOM TeMIlepaType, eC/iM JaBjieHHe HAaChIILeHHOro Tapa BOJbI B 3THUX yCJIOBUSIX paBHO 958,65
H/m?.

15. YgenbHas s1eKTpyueckas rnpoBoaumoctb 10%-uoro 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™. BEIUKC/IATE KaXKYIIyt0Cs CcTerneHs auccormanuu Cacly B pacTsope.

16. Bblukc/IuTe MOTEHIMAA MEeAHOrO 3/IeKTpoJa B pacTsope, cozepxamieM 1,6 r CuSO4 B 200 cm® pac-
TBOpa npu 25°C. Kaxy1jascs crerneHsb JUCCOLMALMN B pacTBope paBHa 40%.

Hanwmimre gpopmysy KO/IOMAHOW MULIe/IbI TUIPO30JIsi TUAPOKCHA aTFOMUHMS, MTOJTyUYeHHOT O TH/POU-
30M cyJib(aTa aTrOMUHUSL.

17. [ns 3amwuthl 10 Mu1 307151 CEPHUCTOU CYpPbMBI OT Koarysuuu nog fericteueM 1 M1 10%-Horo pacTBo-
pa Xjiopy/ia HaTpust oTpeboBanock 106aBuTh K 300 0,4 M 0,5%-Horo pactBopa >kenatuHa (yaesb-
HBIW Bec >KeslaTMHA npumuTe Ha 1). Onpefiennre, yeMy paBHO CEPHUCTOCYPbMSHUCTOE UMC/I0?

18. Onpepenute cpeguuii pasmep yactui] 0,01% rugpo3oss 30/10Ta, ecid 06beM pacTBopa, B KOTOPOM
TIPOM3BOUTCS TOZICUET YacThl], cocTasiser 4x1071° cm3. B 3TOoM 00BbEMe, B cpesiHeM, HaXoAuTCs 4
yacTupl. [I10THOCTL MeTanIMyeckoro 3os10ta 19,5 r/cm3,

19. BerunciuTe TenyioBod 3¢ (eKkT peakLyy NpU CTaHAAPTHBIX YCI0BUSAX. Peakiys rporekaeT B 3aKpbl-
TOU cucteme. OripesieIMTh BO3MOYKHOCTD ee MPOTeKaHUsl MPY CTaHAapTHBIX YCIOBUSIX U TIPU TeMIiepa-
Typbl 1000K.

C(T) + H20(r) << CO(r) + Ha(r)

20. Onpeie/TUTh YKCIIO CTereHel CBOOObI [/Is C/IeYIOLUX PABHOBECHBIX CUCTEM:

a) 2Ag0 < 4Ag+ O

6) CaCO3 < CaO + CO>

21. a) Ompegenute ocMoTHueckoe sasieHue 10%-Horo pacrsopa rwiepuda npu 15°C. TInoTHOCTB
pactBopa pasHa 1,023 r/cm>,

6) Cmech KampOopbl U BO/IbI KUITUT TPH HOpMasbHOM atMocdeproMm gasienun nipu 99°C. Onpegesnvite
TIPOLIEHTHOE COo/lep>KaHre KaM(opkbl U BOZbl B JuctuiisTe. Kamgopa, MosisipHas macca 152,2, npakTu-
UecKd HepacTBopuma B Bojie. [laBsienre rmapos Bopl ipu 99°C pasHo 97740,9 H/m?,

22. CynbdaT 6apusi B BUjle CyClieH3UM B BOJIe MCII0JIb3yeTCsl Kak KOHTPaCTHOe BellleCTBO /IJIsi PeHTI eHO-
CKOITMHU. Y/ie/ibHast 5/IeKTPOIPOBOUMOCTL pacTBopa cy/btara Gapusi npu 18°C paena 2,623x 10
Cmx M. YensHas 3/1eKTPONPOBOAMMOCTE BO/bI, OMpe/eieHHas B Tex e ycioBusax 4,0x 104 Cmx m
1. Boluricsire pacTBOpUMOCTh BaSO4 (KOHIIEHTPAIHIO B HACKILIIEHHOM PacTBOPE).

23. Berurcsvte npu 298K 3/1C KOHLIEHTPALMOHHOTO 3/IEMeHTa:

Pt | Fe?*, Fe?* || Fe*", Fe3" | Pt
C (Fe*") = 0,1 mombx am™3 C (Fe*") = 0,4 monmbx gim™>



C (Fe?*) = 0,5 mob x am> C (Fe**) = 0,04 mosb x im3

24. 3omb cynbhaTa MBIIbsAKA TIOyYeH MPYU B3aUMOZEHCTBUM M30bITKAa CepOBOOPOAA C XJIOPUOM MbI-
mbsika (I11). Hanuiite dhopmysy KO/IJTIOMAHON MULIE/TB.

25. V3BecTHBI MOPOTU KOATy/SLUM [Jis CAeyIOIIUX 3/eKTpoauToB (Mmonb/n). KNOz — 50, MgCly —
0,717, NazPOg4 — 43, NaS04 — 49, MgSO4 — 0,81, AICl3 — 0,099. KakoB 3apsiji uacTH1] 3071517

26. W3oanekTpuueckasi Touka anbOymuHa Habmogaetcs npu pH = 4,8. Benok nometteH B 0ydepHyto
CMeCh C KOHIL[eHTpaleil BoZopoAHbIX HOHOB 10782 r-won/n. Ompeenure Harpab/ieHHe [BKEHUS
yacTtul] 6esika rpu ssieKkTpodopese.

27. 3071b 30710Ta MOJIyYeH MPU B3aUMOJeMCTBUM aypaTa Kaaus ¢ Gpopmanbieruom. Hanuiivrte hopmymny
KOJIJIOU/IHOW MULIE/ITBI.

28. Urtobbl BbI3BaTh Koary/siquio 10 My THAPO30/si CEPHUCTOTO MBIIIbSKA MOTPeOOBaToCh B KaXKAOM
oTfenbHOM ciydae mpuinTh: 0,25 mi 2 H pactBopa NaCl, 13 ma 0,01 M pacteopa CaCly u 2,73 mn
0,001 M pactBopa AlCls. Kakotli 3apsii UMeIOT YacTULIbl 30/151? UeMy paBeH IMOpOT KOaryJ/siiuyd KaXKao-
r'0 3/1eKTposIniTa?

29. 1 r 6eska pactBoper B 100 mu Bogpl ripu 25°C. UeMy paBHO 0CMOTHUYECKOE JIaBJIeHK e pacTBOpa, eCiiu
MossipHast Macca Oeska pasaa 100007

30. TIpu BHCKO3UMeTPUUECKOM OITpe/ie/ieHHHd MOJIeKy/isspHOM Macckl BMC BpeMmsi HMcTeueHHs pacTBopa
coctasnsio 100 cekyHz, 06beM KUAKOCTH, MPOTeKarolel 1Mo Kanuaspy — 10 cM?, ajvMHa Kanusipa
pasHa 0,2 M. JKugkocts ¢ BaskocTeio 103 Hx ¢/M? mporekaeT roj, AeicTBMeM COOCTBEHHOIO Beca,
npyueM BbICOTa CToj16a XugkocTy pasHa 0,27 M, a IIOTHOCTL ee — 103 kr/cm® Kakoii paguyc umeer
Karusuisip?

TecToBbIe 3alaHNSA [I/IA TEKYII[er0 KOHTPOJISI 3HAHUM 110 Moy 110 3: «OCHOBBI (PU3UYECKON U
KOJ/UTIOMTHOM XUMHH»

Kak B/MsieT Ha cTeneHb AMCCOLHALINH pa3daBieHue?
+yBe/IN4Y1BaeTCs,
YMeHBIIIaeTC;
YBEINUYNBAETCA ¥ YMEHBIIIAeTCS OJHOBPEMEHHO
He B/IUSET.

KoH1jeHTpanus HOHOB BOJ0PO/ia B IIe/IOUHOM cpe/ie:
[H*]>107;

[H*]>10"'%

+[H*]<107;

[H*]=107.

UTo 3HAUYUT pPacTBOP IJIIOKO3bI C MaccoBoM foseu 0,15?
B 100r pactBopa 151 riroko3sl ¥ 100r Boabl;
B 90r pactBopa 15t r/it0K03sl ¥ 90T BOABI;
B 100r pactBop 0,15r riroko3sl ¥ 99,85 Bogpl;
+B 100r pactBopa 85r BozbI ¥ 15T I/IFOKO3BI.

M cTrHHBIA PacTBOP OT/IMYAETCSA OT KOJ/IJIOU/JHOTO:
KOHLIeHTpaLen
MIJIOTHOCTBIO
+pasMepaMy 4aCTHUL] PaCTBOPEHHOI'O BelllecTBa
C1ocoOOM TIPUTOTOBJIEHUS



OT yero 3aBHCUT 0CMOTHYECKOE /iaB/ieHHe 0e/IKOBBIX PACTBOPOB?
OT MOJIEKY/IIPHOW Macchl besika
oT 3apsija benka
+0T YKC/Ia PACTBOPEHHBIX MOJIEKYJT
OT Macchl pacTBopa

Kakoii U3 npejcTaB/eHHBIX PacTBOPOB OyAeT 00/1a/jaTh 0y(depHbIMH CBOMCTBAMU:
PacTBOP TJIFOKO3bI
pacTBOp XJI0pU/ia HaTpUs
+ pacTBOp YKCYCHOW KUC/IOTBI + aljeTaTa HaTpHUst
pacTBOp (pocopHOI KUCIOThI

Yemy pasen pH 0,001 M pacrBopa HCI:
1
+3
4
6

Kak 3apsikeHa KOJ/IJIOWAHAA YyacTULiA — MULe//1a?
TOJIOKUTETEHO
OTpULAaTe/TbHO
+3/IeKTPOHEUTPAIbHO
He UMeeT 3apsiza

Jlns 30/151 HoAM/IAa cepedpa Mo/IyueHHOr0 B3auMO/ieHCTBHeM W30bITKAa HUTPaTa cepedpa U HOAH/A
KaJTusl, KOaryJ/isiijui0 MOT'YT BbI3BaTh:
+aHUOHBI 3/IEKTPOJINTA
KaTHOHBI 37IEKTPOJIUTA
HeUTpasibHbIe MOJIEKYJTbI
CMeCh KaTUOHOB U aHHOHOB

PacTBopuMocTBIO BeljecTBa Ha3bIBaeTCH. ..
aKTHMBHOCTh pacTBOpa
+rpe/e/ibHasi KOHLIEHTPAL[US BeIeCTBa, ClIOCOOHasi paCTBOPSITHCS
nmrobast KOHLIEHTPAL[s BelljecTBa
o0beMHasi KOHLIeHTpaLUs BelllecTBa

Onpepenure, B KAaKO# peakjuy SHTPONHSI YBe/TMUUBACTCH:
+CO2 x) CO2 ();
2NO @) *+ 02 () =2 NO2 );
2HoS ) + 3020 =2 S0z () + 2 H2Ory;
2Ho )+ O2 ) = 2 H20 ().

M30TOoHNUYECKHEe PAacTBOPHI — 3TO PaCTBOPHI ...
+y KOTOPBIX O/JMHAKOBOE OCMOTHUECKOE /laB/IeHhe CO CTaH/japTOM.
y KOTOPBIX pa3Hasi KOHLIeHTPaLYsl CO CTaHJapTOM.
y KOTOPbIX O/IMHAKOBasi KOHLIEHTPaLMsl CO CTaHZAPTOM.
y KOTOPBIX OCMOTHUECKOe ZlaBjieHre CTaHJapTa 00/ibille MCKOMOTO

OCHOBHBIM KaueCTBeHHbIM MPHU3HAKOM KOJ/IJIOU/HO-JUCIIEPCHBIX CUCTEM fBJ/ISIeTCH. ..
+TeTepOreHHOCTb
JHCTIePCHOCTh



maddysus
CBETOIPOITyCKaHHe

B uem npuuKHHa OPOYHOBCKOTO JBHKEHHS YaCTHUIL AUCTIEPCHOM (a3bl
coyJapeHue YacTUL] JUCIIepCHOM ¢a3bl
celMMeHTal[1sI
KOaryJisiLiysi YaCTUL] JUCIIepCHOM ¢a3bl
+ KMHeTHUYecKoe ZielCTBUe MOJIeKY/T JUCTIePCHOHHOM Cpe/ibl Ha YaCTHUL[bl JUCTIEPCHOM (a3bl

K KakoMy THIy AMCIIEPCHBIX CUCTeM OTHOCATCA 3MYJ/IbCUHU
+ XK/K
T/K
X/T
I'/T

ITouemy 0e/IKH OTHOCATCA K MO/TH3JIEKTPOTATAM
ruApodoOHOCTE MAKPOMOJIEKYT
+ Ha/jiMyye TPy, CIOCOOHBIX K MOHU3ALUH
CrocoOHOCTH K HabyXaHHUIO
B CBSI3M C JleHaTypaLye

B ocHOBe mMoTeHIMOMeTPUYECKOr0 MeT0/ja aHA/IU3a JIeKUT yPaBHEHHe. ..
®dapages
I'n66ca
+Hepcra
JlambepTta-Byrepa-bepa

B BogHOM pacTBOpe BeliecTBO, MOBEPXHOCTHOE HATSDKEHHE KOTOPOro MeHbIIle, YeM Y BOJbI,
NPeUMYIIeCTBeHHO HAXO/JUTCA ...

y CTE€HOK Ccocy/ia

Ha /IHe cocyza

+ B TTIOBEPXHOCTHOM CJIO€

BO BceM 00beMe pacTBopa

Kakoe 13 npuBeieHHbIX BellleCTB AB/IAETCS ANCIIEPCHON CHCTEMOH. ..
pacTBop caxapa
+ MOJIOKO
BOJa
pacTBOp CIIUpTa

Komnongnas yactuina (rpanysia), 00pa3yoiascs CorJiaCHO YPaBHEHHIO PeaKI[uu
K:Si03 + HoSO4 (136) = H2Si03 + K2SO4, umeer ___ 3apsj;:

HYJIeBOU

BBICOKWW OTpULIaTe/IbHbIN

+ T10JI0KUTEe/TbHBIA

YaCTUYHO OTPULIATe/IbHbIN

Kakoii 3apsig uMeeT 0e/10K B H303/IEKTPHUYECKOH TOUKe?
TMOJI0)KUTEeTbHBIN
OTpULIATe/TbHBIN
+ 3JIeKTPUYECKU HeUTpasleH
obpa3syeTt OUTIO/ISIPHBIN MOH



ITepemelieHue AUCIEPCHOHHOMN CPeAbI 0THOCUTETHHO HEMOABIKHOM ANCIiepcHOU ()a3bl K 3/1eKTPOAY,
MO/ /e CTBHEM BHeIIIHel Pa3HOCTH MOTEHIMA/I0B Ha3bIBAeTCH. ..
+3/1eKTPOOCMOCOM;
3JIEKTPOJIM3UCOM,;
mudodysueit;
3/1eKTPO/[MCCOLMal1el.

I'ereporenHas cucreMa, B KOTOPOH A¥CIIEPCHOHHAA Cpeja U fucnepcHas ¢a3a sAB/IAITCA KXUAKOCThIO,
Ha3bIBaeTcH ...
asp030Jib;
CyCITeH3HsI,
THIp030/Ib;
+3MYy/IbCHUS.

B ocHOBe MeTo/ia Hede/IOMeTPUH JIeXKaT ... CBOHCTBA.
3JIEKTPOKUHEeTUUeCKHe,;
MOJIEKY/IIPHO-KUHETUUeCKHe,;
+OoIrnTUu4YeckKue;

XUMUUYeCKue.

ITepBHYHYI0 CTPYKTYpY 0e/1Ka ()OPMHPYIOT ...
+IenTUHbIe CBS3U,
BOJOpPO/iHEBIE CBSA3Y,
IUCyb(hUIHbIE CBS3H,
CJI0)KHO3(VPHbIE CBSI3U.

@DoH/I OLIeHOYHBIX CPeJCTB
AJIS1 KOHTPOJ/IbHBIX HCIIBITAHUH
/I CTYeHTOB HanpassieHus noArorosku 08.03.01 CtpourebcTBO
(3K3ameH)

[To oKOHYaHMY TIePBOM yueOHOM CecCuy MpelyCMOTPEH 3adeT. 3aueT TIPOBOJUTCS /sl IPOBEPKU
BBITTOJIHEHUS CTYZIEHTOM JJabOpaTOPHBIX pab0OT ¥ yCBOEHHs yueOHOro MaTepuasa MpakKTHUeCKUX U Ce-
MHHApPCKUX 3aHATHUW C YYETOM MTOrOB TEKYILero TECTUPOBAHUS I10 TeMaM. 3ayeT yCTaHaBIUBAETCS 110
TepBoi yacTu rpeameta «Heopranuueckasi XUMus».

[TpoMe)KyTOUHBI KOHTPOJIb 110 JUCLIATI/IMHE OCYIIeCTB/ISIETCS] B KOHIIE BTOPOM yueOHOM ceccuu
B BH/le IK3aMeHa 10 BOIpoCaM, 0XBATbIBAIOIIIUM BCe pa3zesibl U3yuyaeMor AUCLIUIIMHBI U TI03BOJISIFO-
L[UM OLIEHWUTh TeopeTUuecKue 3HaHUS CTY/IeHTOB, a TaKKe yMeHUs MPUMEHSITh UX sl pelleHust Xu-
MHYEeCKUX 3a/iau.

B 3K3amMeHaI[MOHHbBIN OWIET BK/IIOUAKOTCS /IBa TeOpeTHUeCKUX Boripoca (1- mo obireii v Heopra-
HUYECKOW XUMUH, 2- TI0 OPraHrueCcKor XMMHH) U TUTIOBast 3a/lava.

IIpuMepHbI epeyeHb BONMPOCOB K 3aUeTy

1. MecTo XMMHH B CHCTEMe eCTeCTBEeHHbIX HayK. KpaTKuil HCTOpUUeCKUid OuepK pa3BUTHSL XUMUMU.
Marepus u JBrKeHre. XuMudeckasi hopMa ABUKeHUs] Matepud. OCHOBHbIe XUMUUeCKHe TIOHSTUS:
aToOM, MOJIeKyJla, XMMHUUYECKUI 371eMeHT, TIPOCTOe U CJIOKHOE BellleCTBO, CUCTeMa, (ha3a.

2. ATOMBI U MOJIEKYJIbI, UX pa3Mepbl, abCOMIOTHbIE U OTHOCUTe/bHbIE Macchl. Mo/b — eZIMHHULA
KOJINUeCTBa BeljecTBa. MosisipHasi Macca. CBsi3b MEXKAy MacCOl, KOJTMYeCTBOM BeIlleCcTBa U 00beMOM.
[ToHsiTHe 5KBUBaJIeHTa, SKBUBaJIEHTHON MacChl, 5KBUBa/IeHTHOr0 00beMa. 3aKOH SKBUBAJIEHTOB.

3. OcCHOBHBIE T10/I0’KEHHsI aTOMHO-MOJIEKY/ISIPHOTO yUeHUsl. 3aKOH COXPaHeHHUsI MacChl U SHEPIvU.
3aKOH MOCTOsIHCTBA cocTaBa IIpycra. 3aKoH KpaTHBIX OTHOLLEeHUH JlasbToHa.
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['a30Bble 3aKOHBL. YpaBHEHME COCTOSIHUSI HZealbHOro rasa (ypaBHeHWe MeHjeneeBa-
Knareiipona). 3akoH 00eMHBIX OTHOILIEHHI, 3aKOH ABOrazipo. MossipHbiii 00beM. OTHOCHTe/TbHAS TIIOT-
HOCTb ra3000pa3HbIX BelllecTB. HopMasibHbIe U CTaH/japTHBIE YCIOBUSI.

Homenknatyphuoele mpaBuia WMFOITAK Has3BaHMs HeopraHWdeckux BelecTB. Knaccudukarms
HeopraHuueckux BelecTB. OKCUAbI, TUAPOKCU/IbI, KUC/IOThI, OCHOBaHUS, COMM. BaxkHelillne XxuMuye-
CKHe CBOMCTBa MeTa/lJIOB, HEMETa//IOB, OKCH/I0B, OCHOBaHUM, KUCIOT U aM(OTepHbIX THPOKCHIOB.

CrpoeHune aroma. Mopenu CTpOeHHsi aToMma, CO3ZJAaHHble Ha OCHOBE 3aKOHOB KJlaCMUeCKOM
MexaHUKHU. Teopus aroma Bozopoza 1o bopy. KBaHTOBO-MexaHuueckast MoZie/lb CTPOeHUs aToMa.

KBaHTOBBIe unc/a (r1aBHOe, OpOUTaIbHOE, MAarHUTHOE, CIMHOBOE). OCHOBHBIE TpaBMJIa 3arioiHe-
HUSI 3/1IeKTPOHHBIX 000/I0UeK aTOMOB.

[Teproanueckuii 3aKOH U Tepuouueckasl CUCTeMa XMMHUeckux 31emeHToB /[I.M. MeHzeneeBa.
DOopMyJIMPOBKU MEPUOLUUYECKOr0 3akoHa: coBpemeHHass u [I.1. MenpeneeBa. dopMbl U CTPyKTypa
MepUoANYeCcKO CHCTeMbI 3/1eMeHTOB. PU3MUecKuil CMBIC MEpPUOAUUECKOro 3aKOHa, MOpPSAKOBOTO
HOMepa 371eMeHTa, HoMepa Iepuo/ia, Homepa CpYIIIIbI.

CB$I3b 37IeKTPOHHOTO CTPOEHHSI aTOMOB-3/IEMEHTOB C UX CBOWMCTBaMU. OCOOEHHOCTH 3/IeKTPOH-
HBIX CTPYKTYp aTOMOB 3/IEMEHTOB TJIaBHBIX M MOOOYHBLIX MOATPYII. DjeMeHTHI s-, p-, d- u f- ce-
MEMCTB, UX MeCTOHaxO0XK/JeHUe B MepuoJuueckoil cucreme. VIsMeHeHUe BeJIMUMH paZiiyCoB, SHEPrui
VMOHM3aL1MM, CPOJCTBA K 3JIEKTPOHY U 3/1eKTPOOTPULIATEIbHOCTEN 37IeMEHTOB C POCTOM 3apsiioB KX
sanep.

[TeproAMUHOCTD M3MEHEHUSI CBOWCTB 3/IEMEHTOB Kak MpPOsB/IeHUe TIepUOAUUYHOCTA U3MEeHEeHUs
3JIEKTPOHHBIX KOH(Urypalyii aToMoB. BTopruHasi 1 BHYTPeHHsIsI TepuoAuuHOCTb. DddekTr! d- u f-
oKarvs. 3HaueHue MepruoguuecKoro 3aK0Ha B pa3BUTHU HayKHU.

KoBaneHtHass cBs3b. OCHOBHble XapaKTePUCTUKM KOBAa/J€eHTHOW CBSI3U: [JIMHA, SHEpPrus,
BaJIeHTHBIN yroJl, MOJISPHOCTh, HAallpaBAeHHOCTh, HacklljaeMoCTb. DPGeKTUBHBINA 3apsif, aToma B
MOJIeKyJie U CTelleHb OKHCJIeHHS.

KBaHTOBO-MexaHuuecKast Mojie/lb 00pa30BaHUsI KOBaJIeHTHOW CBSI3W Ha MpPUMepe MOJIEKYJIbI
BOZIOpPOJa.

MeTo/, BajleHTHBIX cxeM. ['MOpuau3arusi aTOMHBIX OpOuTasel, TUIbI TMOPUAW3AMA U TIPO-
CTpaHCTBEHHas CTPYKTypa MosieKy/1. MexaHu3Mbl 00pa30BaHusI KOBAJIEHTHOU CBSI3H.

Mertop MonekynsipHbix opbutaneit (MMO). MeToj, nuHeiiHONW KOMOWHAI[UM aTOMHBIX OpOUTa-
nei (JIKAO). Ces3biBaroiue u paspexsistoiie MO. o- u m- MO. Mexanusm obpa3zoBanusi MO st
JByXaToMHbIX MosekyJ I u Il meprozos.

Metop MonekynsipHbIx opbutaneii (MMO). DHepreTnueckue auarpaMMbl U 3/IEKTPOHHBIE
(opMysibl MoJieKy/1. OLeHKa 3Hepruyd MOJIeKY/ISIPHOM CTPYKTYpbI 10 ee SHepreTMUecKOou AuarpaMme.
[MonsiTrie TopsiziKa (KpaTHOCTH) CBsA3U. ['OMOsiiepHbIe U TeTeposiZiepPHbIe MOJIEKY/ISIPHbIe CTPYKTYPBI, 00-
pa3oBaHHble 371emeHTamu I u 11 meprogos.

VoHHasi CBsI3b: CTeneHb MOHHOCTH, MeXaHW3M 00pa30BaHUs, CBOWCTBA MOHHOMW CBs3W. VOH-
Hble paguychl. [lonsipr3yeMoCTb U TOJSIpY3YyIolasi CI0COOHOCTh MOHOB, WX BJMSIHHME Ha CBOMCTBA
BellleCTBa.

Merta/inyeckasi cBsi3b. MexaHu3M 00pa30BaHUsl, MOHSITHE «3JIeKTPOHHOTO rasza». CBolcCTBa
MeTa/l/InyecKou cBsi3u. CpaBHeHVe KOBa/leHTHOW, MeTa/l/INYeCKOU U MOHHOU CBSI3eH.

BopoposiHasi cBsisb. MexaHu3m obOpa3oBaHusi. MeXXMoJieKy/sipHasi U BHYTPUMOJIEKYJ/IsipHast
BOJIOpPO/JHast CBsi3b. BiusiHve BogOpOHast CBSI3W Ha CBOMCTBA BelLleCTB.

HeBanenTtHele cumbl cuervieHusi. [IoHATHe O BaH-Jep-Baa/lbCOBLIX CWiax. B3aumopeiicTBhe
JUTI0JIb — JIATIOJb, UMO/b — WUHAYLIMPOBAHHBINA JUTO/b, JUCIIEPCUOHHOE B3aUMO/IeCTBHE.

[ToHsATHE XMMUYeCKOM TepMOoJuMHAaMUKU. OCHOBHbIE TepMOJUHAMHUYECKUE (PYHKLIMK COCTOSIHUS
CHCTEMBI: BHYTPEHHSISI SHEePTHs, SHTa/IbITNS, SHTPOHUS, CBOOOJHast SHeprus. TerioBbie 3 heKThl XUMU-
yecKux mporieccoB. [ToHsiTWe CcTaHJapTHOM 3HTa/nbIUKM 00pa3oBaHus BelllecTB. 3akKoH ['ecca u crefi-
CTBUS U3 HErO.

[ToHsATHe cTaHJApTHOM SHTPONUU. VI3MeHeHMe SHTPOMUU CUCTeMbl MpU (Da30BbIX TMpeBpa-
LleHnaX. PacueT M3MeHeHHs 3HTPONMM B XOJle XMMHUeCKuX npoueccoB. [ToHAThe craHjapTHOU
CcBOOOHOM 3Hepryuu oOpa3oBaHus BellecTB. PacueT u3MeHeHUsi CBOOOJHOM 3HEPrUU U TIpeicKa3a-
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HYe BO3MO)XHOCTH IIPOTeKaHUs PeakLiUU IPU CTaHAAPTHBIX yCI0BHUSX.

O6paTtrMble ¥ HeoOpaTUMble XMMHUYeCKHe peakliu, XMMUYecKoe paBHOBecue. KuHeTnueckoe
yCJIOBHE XMMMUECKOro paBHOBecHsi. KOHCTaHTa XMMUUeCKOro paBHOBeCHsl. 3aKOH [JIeMCTBUSL Macc IS
00paTUMBIX XUMHUECKUX peakLuii. CriocoObl cMeleHnst XuMuueckoro paBHoBecust. [Tpunanun Jle I1la-
TeJbe.

[TonaTve xuMHUeCKOM KWHETHKM. CKOpPOCTb TOMOTeHHOW M TeTepOreHHOM XHWMHUeCKON
peakiuu. CKOpPOCTb MUCTHMHHAs (MCHOBeHHas) U cpefiHss. PaKTophbl, BAUAOLIME Ha CKOPOCTh X UMU-
YeCKOM peakLiuu.

3aBUCUMOCTb CKOPDOCTHM XMMMUECKON peakLiyd OT KOHLIeHTpalMM pearupyroljuX BellecTB.
3aKOH JIeliCTBUS MacC, MaTeMaTHuecKasi 3aruch, OPMYJIMPOBKa, ero MpUMeHeHue [jii TOMOTeHHOW 1
reTeporeHHOMN CHUCTeM.

[ToHsITHEe KOHCTaHTBbI CKOPOCTU peakLiuH, ee (PU3NUECKU CMBIC/, (DaKTOphbI ee omnpe/esisitoliye.
3aBMCUMOCTb CKOPOCTH XUMHUYECKOUW peaki[uu OT Temreparypsl. [IpaBuno BauT-TI"odda, Temnepatyp-
HbIM K03 ULMEHT peakiUu.

3aBUCUMOCTb CKOPOCTH XMUMUUECKOM peaklMy OT IPUPO/bl pearnpyrolmx BeiecTs. ITonsTre
00 aKTHBHBIX MOJIEKY/IaX. DHePrusi akTUBaIui. JHepreTUuecKre JruarpaMMbl X0/ja PeaKL|id.

Karanus. Buzpl Katanysa: roMOTreHHbIH, FeTeporeHHbll, MUKpOreTeporeHHbIl. KaranimusaTops! U
UHTUOUTOPBL. MeXaHW3M /IeHCTBUS KaTaiu3aTopoB. BiMsHUe KaTaM3aTOpPOB Ha BeMUMHY SHEPrUd
aKTHBaL1U.

Posb SHTPONUNWHOIO, SHTANBIUWHOTO (aKTOPOB M TeMIlepaTyphl B OLjeHKe BO3MOXXHOCTU U
TIOJTHOTHI ITPOTEKAHUsI XMMUUeCKHX MPoLieccoB. YpaBHeHHe ['nb0ca.

Kpatkasi xapakTepucTuUKa U KjacCU(UKaLUs AUCIIepCHbIX cucTeM. OripejesieHue U KaaccH-
¢dukaiys pactBopoB. Kujkue pacTBophl. PacTBopeHMe Kak (DM3MKO-XMMUUECKUM Tporjecc. V3meHeHue
SHTaJILIIVK U SHTPOIWU NIPY PaCTBOPEHUU BELLIECTB.

Buipl pacTBOpOB, Crioco6bl BhIpaKEHHST MX COCTaBa: MaccoBasi M MOJbHasl [J0JIM, MOJIsIpHas,
MOJIsiIbHasi U HOpMasibHasi KOHLIeHTpaLusi, TUTP. PaCTBOPUMOCTH BelleCTB (KUAKUX, TBEPAbIX, ra3000-
pasHbIX) B Bofle. KosduieHT pacTBOpUMOCTH. [10HATHE HACBILL|EHHOTO U MepechIllleHHOr0 pacTBOPOB.
3aBMCMMOCTb PaCTBOPUMOCTH BeILleCTB B BOJle OT TeMIepaTyphbl, AaB/jeHHs, IPUPOJbl pacTBOPSIEMOrO
Bell|eCTBa.

OneKTpo/MUTEl U HedeKTPosuThl. CuiibHble W Cjlabble 37eKTPO/UThl. Teopust 31eKTporMThue-
ckoi auccouyanmu C. AppeHryca. MexaHu3M /MCCOLMALIMY BeleCTB C Pa3HbIM TUIIOM XMMHUUYeCKOW
CBsi3U. PacTBOpBI 3/1€KTPOJIMTOB, CTeleHb U KOHCTaHTa [JUCCOLMALMM, UX CBsI3b. 3aKOH pa3baBieHus
OctBasnbpa.

[uccoumarys Bozabl. KoHcTaHTa fucconuaniy BoAbl. BomopoHblil 1oKasaTtesb, ero 3HaueHue
Y pacyeT /il PACTBOPOB CUJIBHBIX U C/IaOBIX KMCJIOT U OCHOBAHUHA.

I'vaponvs cosedd U crocoObl CMeIleHHsI PaBHOBECHSI peakIi[uil ruzposmsa. OOpaTUMbIA U
HeoOpaTUMBIH THAPOJIH3.

I'maponus coseit pa3MyHbIX TUNOB. CTerneHb U KOHCTaHTa MM/Ipo/In3a.

YcnoBusi o6pa3oBaHMst U pacTBOpeHHMsi ocafkoB. [Ipom3sBeseHne pacTBopuMOocTH. HaripaBrieH-
HOCTb 0OMEHHBIX peakL{1ii B pacTBOpax 3J1eKTPOJIUTOB.

OKHC/IMTeTbHO-BOCCTaHOBUTE/IbHBIE DeakliM¥, OCHOBHbIe OKHC/IUTENW U BOCCTAHOBUTEJIH.
Knaccudukauus oKMCIUTENbHO-BOCCTAHOBUTE/IBHBIX PeaKLvi.

OMNeKTpOo/M3 paCTBOPOB M PacIlJIaBOB COJIed. 3aKOHBI 1eKTpo/u3a. [IpumeHeHye 3/1eKTpomsa.

["anbBaHMYECKUM 3/1eMEeHT, MpoLiecchl B HeM. OKUC/INTeTbHO-BOCCTAHOBUTE/IbHBIN TTOTEHLMA,
3/1C u HampaB/ieHVe TeueHHsI OKUC/IMTe/IbHO-BOCCTaHOBUTE/IBHBIX peaklui. Psy cTaH[apTHBIX 3/1eK-
TPOZHBIX TTOTEHL|UA/IOB.

Komrmnekcusle coepvHenus. KoopauHauyionHas Teopusi A. BepHepa. CTpoeHHe KOMILIEKCHBIX
coeZiIMHeHWM. BHellHss 1 BHyTpeHHss cdepa KomrieKcoB. Jluranzabl. HoMeHk/1aTypa KOMILIEKCHBIX CO-
eIMHeHU. 3HaueHre KOMITIEKCHBIX COeIMHEeHUN.

Cnoco6bl mosyueHHs KOMIUIEKCHBIX coefiiHeHWH. [loBeJileHHMe KOMIUIEKCHBIX COeJMHEHUN B
pactBopax. IleperuHas u BropruuHas gucconmanys. KoHcranTa HeCTOMKOCTH M KOHCTaHTa yCTOMYUBO-
CTU KOMILJIEKCHBIX COe/IMHEeHNH.
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ITopsajok ¢popMupoOBaHuUs 3a4eTHOT0 OUIeTa
3ayeTHbIN OWUJIET BK/IIOYAET /IBa TEOPeTUUYeCKUX BOIPOCa.

IIpumep 3aueTHOro GusIeTa MO JUCLHUILIHHE
1. MecTo X¥MHH B CUCTEMe eCTeCTBeHHbIX Hayk. KpaTkuii uCTopruecKrii ouepk pa3BUTHs XUMUU.
Marepust u ABkeHHe. XuMudeckasi popma JBrKeHHs1 MaTepyui. OCHOBHbIe XUMHUYECKHe T10-
HSATUS: aTOM, MOJIeKyJia, XUMUUeCKHN 3/IeMeHT, TIPOCTOe U CJI0’KHOe BellecTBO, cucTteMa, (a-
3a.
2. Metammueckasi CBsi3b. MexaHu3M 00pa30BaHUsl, TIOHSITHE «3JIEKTPOHHOTO Ta3a». CBOWCTBa
MeTasIiMyeckoi cBsi3u. CpaBHeHHe KOBa/JIeHTHOM, MeTa/l/TMueCcKol ¥ MIOHHOM CBsi3eid.

IIpumepHBIN NepeyeHb BONPOCOB K 3K3aMeHy

[Tpesmet opranrueckoi XxuMum. CBsI3b OpraHM4eCcKOr XUMUU C APYTUMU HayKaMH.

OcobeHHOCTH COeIMHEHUI yTIepo/ia, X POJib B XKUBOM MPHUPO/Ie U TTPAKTHKE.

Ponb pycCcKHX yueHbIX B pa3BUTUM OpraHU4eCcKorW XUMUU.

Teopusi cTpoeHUst opraHnyeckux coefuHeHuit A.M. ByTiepoBa 1 ee 3HaueHue.

VICTOUHMKM OpraHUYeCKUX COeAMHEeHUH, MeTO/Ibl UX TiepepaboTKH.

Hedts. Teopun ee obpa3oBaHMs, MeTOABI IepepabOTKU W HCIIO/b30BaHWe. KpeKWHr — Tiporiecc.
[Tuponus. X 3HaueHue.

Knaccudukaiys opraHnyeckux coefuHeHW. BakHeiilve ¢yHKIMOHaNbHbIe TPYIIbl. Pagukan.
['omonornueckue psigel. Vix 3HaueHue.

Tunel cBsi3ell B OpraHu4yecKUx coefvHeHUsX. IHAYKTUBHBIA 3QQeKT U 3QdekT conpsokeHusi. [Ipume-
PbI U3 Pa3/IMUHBIX K/IaCCOB COeJMHEHUM.

TuIrbI peakiyii y pa3/IMuHbIX K/1aCCOB COeIMHEHUM.

Buapi rubpunsaiyu 3/1eKTPOHHBIX 00/1aKOB (TTPUMepbI U3 pa3HbIX K/1acCoB.).

Bubl pa3pbiBa KoBasieHTHOM cBsi3u. [ToHsTHe 0 MexaHU3Max peakiuii. [IprMepsbi.

Teopusi B3aMHOTO B/IMsIHKSL aTOMOB B MosiekyJsie (A.M. bytnepos 1 B.B. MakpoBHukoB). [Ipumepsr.
OOBsICHEHHSI C 37IEKTPOHHOU TOUKH 3PEHWUSI.

[TpaBuno MapkoBHuKOBa. IIpaBuno 3atiiieBa-Barnepa. CoBpeMeHHOe 00BsSICHEHWE MEXaHW3MOB 3THX
TpaBuIL.

fIBneHve W3oMepuM, NMpUMepPbI Pa3MUUHBIX BHUJOB u3oMmepud. [ToHsTHe 0 Me3omepuu. [locTpoenue
M30MepOB 10 33JjaHHOM 00111eld popmyie.

Taytomepus, Metamepus. [Ipumepsl U3 pa3/IMyHbIX K1acCOB COeJUHEHUM (CIUPTHI, (peHOJIbl, S3(UPHI,
KEeTOHbI, yT7IeBO/bl, aMUHBbI).

[ucc-tpaHc n3omepus. [Ipumepsl u3oMepoB 01e(pHOB ( alKeHOB U KUC/IOT 0JIeMHOBas , (hymapoBasi).
ONeKTPOHO-[JOHOPHbIE U 3/IeKTPOHO-aKI[eNITOPHbIe 3aMeCTUTe/H, UX HarlpaBisiollee BiausHue. [1pu-
Mepbl.

Curma — ¥ Mu- KOMIUIEKChI, KaK MMPOMeXyTOUHble MPOAYKTHI peaklyd. [IprMepsl Ha W3 osiepUHOB
(a/IKeHOB) ¥ apOMaTUUeCKUX COeJUHEeHUN.

[TpUHLIUIIBI, TI0/I0’KeHHbIE B OCHOBY CUCTeMaTHUeCKO HOMEeHK/IaTypbl. Y MeTh HanucaTh CTPYKTYpHbIe
(hopMysibl 3aZIlaHHBIX COe/IMHEeHUH U Ha3BaTh UX.

HaxoxeHue npefie/ibHbIX YI/IeBOZOPO/OB B Tipupo/ie. V3oMepus napaguHoB(askaHOB) Ha TIpUMepax
JJAHHBIX K3aMeHaTOPOM.

[IpenenbHbIe YraeBOAOPO/IbI UX MOyUeHHue , paclipocTpaHeHue B ripupoge. CBolicTBa.

CriocobbI T0/TyueHUs Heripefie/TbHbIX YT/IeBO/IOPO/IOB psifia 3TWU/eHa, UX CBOWCTBA. MHIyKTHUBHBIN
3¢ dekT, ero BIUsHUE Ha TeUeHHe pPeaKivil.

Auetunen. Ero cBolicTBa, npuMeHeHue. Peakiust Kyuepoga.

A1ieTueHOBBIE YTIEBOJOPOABI, CITIOCOOBI TIOTyUYeHHs ¥ CBOMCTBa. Peakijuu ripucoeanHeHus. 3amelre-
HUS1, YIJIOTHEHUSI.
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. lneHOBLIE YI/1eBOAOPO/bI, TIPE/ICTaBUTENH, 3HAUeHNEe B HAPOAHOM X03siicTBe. D((DEKT CONMpsKeHUs U
ero o0bsICHeHHe.
Apomatuueckue yryieBogopoJbel. Oco0eHHOCTH H30MepHH TOMOJIOTOB W TIPOM3BOZAHBIX OeH307a.
[TpaBuio opreHTaLuu B 6eH30/1bHOM sifipe. CoBpeMeHHOe 00BsICHeHHe 3TOr0 TIpaBuIa.
XapakTeprcTHUKa apoMaTUUeCKUX YIJIeBOZOPOJOB, MX BakHellMe cBoiicTBa. [IpencraButenu. Oco-
OeHHOCTH CTPOeHHsT apOMAaTUUYeCKUX YT/IeBOZOPO/IOB.
Crioco06bI 1o/iyueHUs 1 XUMUUeCKHe CBOHMCTBA apOMaTUUeCKUX YT/IeBOIOPO/IOB.
MexaH13M peakLy 3aMellleHHs B apoMaTuyeckoMm pssly. Curma- v - KOMILIEKCHI.
OnekTpoduIbHbIe U HYK/Ieo(hUIbHbIe, 3/IEKTPOHOJOHOPHbIE U 3/1eKTPOHOAKLIENTOPHbIE TPYMIIbI, UX
OpHEeHTHUPYIOLLlee B/IMSHYE B PeaklUaX 3aMelleHHUs] Y apOMaTUUeCKUX YIJIeBOJOPO/IOB.
Hadramun. Ctpoenue , 3HaueHue. dranvepas kuciorta. Hadronsl (anbda u 6etra).
Knaccudukarusi, HOMEHK/IAaTypa, W30Mepusi TaJoreHOnpou3BOAHBIX. CriocoObl WX TMOMyuYeHUs] U
CBOMCTBA.
[TonyueHue ,MpuMeHeHUe, CBOWCTBA MOJMUraJoreHONpPOoU3BOAHbIX. ['anodopmHasi peakiusi. [Tomyye-
Hue Honodopma 1 xsopodopma.
OO6riast XxapakTepyCTHKa CrUPTOB. VX Kiaccudukauus. HoMeHK/1aTypa, peAcTaBUTeH.
Homenknarypa, u3omMepusi, CriocoObl TIOTyUYeHHs, CBOMCTBA OIHOATOMHBIX CIUPTOB. VX MCTOIb30Ba-
HYe B HAPOJHOM XO035CTBe.
[IByxaTOoMHbIe CIUPTHI ( TJIMKOJIN), UX XUMHAUYECKHe CBOWCTBA, IPUMeHeHue.
I'maniepuH. CTpoeHKe, 0COOEHHOCTH CBOMCTB. BaykHel e Mpor3BoHbIe TVIHUI[ePUHA.
MHoroaTtomMHble CrupThl (MEHTUTbI U TeKcUThbl). HaxoxaeHre B Mpupoe, TMojiyyeHue, BakKHeUIlre
Npe/iCTaBUTe/H, Ba)KHEHILIKe TTPOU3BOJHbIE — YTJIEBO/BI.
XapaKTepHCTHKa Herpe/ie/bHbIX a/IKoroJield, cBolicTBa ( MpaBuio JJibTeKoBa — JpJeMeiiepa). I1pes-
CTaBUTEJIH.
[Tpoctbie 3dupsl. [TomyueHre 1 0cobeHHOCTH CBONCTB. OKCOHUEBbIE COJTH.
Crioco0bbI rosiyueHust U cBokcTBa (peHosioB. KapbosioBasi KMC/I0Ta, ee CBOMCTBA M IIPUMeHeHHUe.
Crioco06bI 110/TyueHwsl, CBOWCTBA, U30MepHsi 1 HOMEHK/IaTypa OJHO- , BAYX-, TDEXaTOMHBIX ()eHOJIOB.
XapakTeprCcTHKa JBYXaTOMHBIX (DeHOJIOB, UX CTPOEHUe, U30MepHs, CBOMCTBA, 3HaUeHHe.
MHoroatomHbie eHosbl. X cTpoeHue, U30MepHsi, CBOWCTBA, MpUMeHeHre. AHTUOKCU/IaHThI.
Anbaerubpl M KeToHBL. VIX cX0/iHBIE CBOMCTBA U 0T/iuMst. OCOOEHHOCTH N30MEepHH.
Anbrerugpl — criocoObI TIOSTyueHUs. Peakiiuy 1o/TMMepHu3alivii ¥ KOHJeHCal[|H.
HekoTopble CBOWCTBA anbAerujoB: oOpa3oBaHue MojyarieTasiei, areranei, THAPO30HOB U CeMCHUKap-
6a30HOB.
Knaccugukanys yrineBogoB, HaxoXAeHHe B IPUPOJHBIX NCTOUHUKAX.
dusnyeckre U XUMUUECKHe CBOMCTBA MOHOCAaXapHu/0OB, TIPOAYKTbl UX BOCCTAHOBJIEHUS] U OKUC/IEHUS.
XumusMm peakuuii Tpommepa, TonneHnca, @envHra.
AnbponenTo3sbl. MIX cTpoeHue, TayToMepusl, Tipe/iCTaBU/Ien, 3HauUeHue.

Anbporekcossl. CTpoeHre, HaX0KeHUe B IIPUPO/ie, CBOMCTBA.
I, L, anbta — ,6eTTa- n30Mepbl MOHOCaxapuzoB. Pacripoctpanenve B mipupose. CBOWMCTBA TIIMKO3U/-
HOT'O TU/IPOKCHUIIA.
OnTuueckuie CBOMCTBa YI/ieBOJia, aCHMMeTPUUeCKU aToM yryiepojia. MyTtopoTtauus U UHBepcus. Mx
00BsICHEHUS.
Crepeonzomepus yrieBozoB. Vx popmyiiel (Pumiepa, Ko, Xsyopca).
Hucaxapuzbl. XapakTepyucTHKa JrMcaxapyzoB, 3aBUCUMOCTb CBOWCTB OT cTpoeHUs. CocTaB Jucaxapu-
JIOB U pacripocTpaHeHue.
[Tonucaxapuzbl. CocTaB, 3HaueHue, HaxoxjeHue B mnpupoje. IIpon3BojHble monvcaxapyuzioB U UX
TpuMeHeHUe B TeXHUKe U HapOJHOM XO3sIHCTBe.
Crioco06bI 11o/1yueHUst ¥ CBOMCTBA OIHOOCHOBHBIX >KUPHBIX KUCJIOT.
CBoiicTBa KUC/IOT. Mblla U CUHTeTAUeCKHe MOIOIIMe BellleCTBa.
CriocobbI 1o/TyueHUst 1 XUMUUeCKHe CBOMCTBA aHTHUAPHUAOB KUC/IOT. [10MyUUTh aHTUAPU/IbI KOHKPET-
HBIX KUCJIOT: YKCYCHOM, SSHTapHOM, (hTaieBo# U Jp.
. AByxocHOBHbIe (1uKapboHOBBIE) KMC/IOTEI. HOMeHK/1aTypa, cocTaB, CBOMCTBA, MTPe/iCTaBUTEH.
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. IByXOCHOBHbIEe KMC/IOTbI apOMaTUUeCKOro psijia. VIX usomepus, mojiyueHre, CBOKCTBa.

O6pa3oBaHure TIPOCTBIX U CJIOXKHBIX 3¢HUpOB. V30Mepus MpocThIX 3¢UpoB. 3HaueHHe, KIacCUPUKaLys
CJTIO)KHBIX 3(PUPOB.

OTsimure rpymnn ca0XKHbIX 3¢UpoB. [TosyueHre 1 CBOMCTBA XKUPOB U 3CCEHLUM.

CnoxkHble 3¢upbl. Peakiysi sTepuduKaliui U omblieHUs. JKupbl (Tpuriauuepuzibl). VX oMbiieHue,
TU/IpOTeHr3aLsl )KUPOB, M0/yueHre MaprapyHa.

Oxkcukuciotsl. Knaccudukanys, ¢prsnueckre CBOMCTBA, ONTUUECKUE aHUTUIIObI, palieMarhbl.
OT/murst B CBOWCTBaxX anbda- , 6eTTa- ¥ raMma- OKCUKUCIOT. PU3nueckre U XMMHUYeCKre CUBOMCTBA
OKCHUKHUCJIOT.

ALuKIMUeckre M LUKIMYeCKre OKCUKHUC/IOTHL. VIX XapaKTepuCTHKa: aTOMHOCTb, OCHOBHOCTb, MpeJi-
CTaBUTEJIH.

CrepeonzoMepusi BUHHBIX KUCIOT. [Ipor3Bo/iHbIe BUHHOW KUC/IOTHI, X TIPUMeHeH1e, CerHeToBa COJib,
@eJIJTMHTOB PEaKTHB.

Awmwnbl. Knaccudukanysi, 0co0OeHHOCTH M30MepUM M CBOMCTBA. AHW/IMH CHHTe3, 3HaueHue. [Ipows-
BO/IHbIe aHUJIMHA.

XuMHyeckue CBONCTBa MepPBUYHBIX, BTOPUYHBIX U TPETUUYHBIX aMHUHOB, WX UeTBEPTUYHbIE COJIH ,
0COOEHHOCTH CTPOEHUSI.

Crnoco0blI 1MoJTyYeHus1 aMU/I0B KUC/IOT, 0COOEHHOCTH UX U30MEPUH 1 CBOMCTB.

[eTepormkinyeckre coerHenus. OO1Me MOHSATHS, MPeICTaBUTe N, CBOWCTBA.

[IsTMUNeHHbIe TeTepOLMK/IbL. [TMppO 1 ero NMpou3BO/HEIE.

I'etepouyikibl. THIO/ ¥ €ro TIpOM3BOIHbIE.

[eTepoLMKIIBI psifia ypHHA, ero MPOU3BO/[HbIe, UX 3HAUEHHUE.

['eTepoLIMKI/IBI C KOHZEHCUPOBaHHbIMU siipaMu. CTpoeHUe, CBOMCTBA, 3HaUeHue.

[MupuavH, mupumMuanH. CTpoeHre, CBOWCTBA, 3HaUeHUe TTPOM3BO/JHBIX 3TUX reTePOL[UK/IOB.
®u3NKO-XUMHUYeCKre CBOMCTBAa aMUHOKUCIOT. [IpecTaBUTe I MOHOAMUHOMOHOKAPOOHOBBIX KUCJIOT.
[MTonyueHue U CBOMCTBa aMUHOKHUCIIOT. [IpeacTaBuTeNM , UX KilacCUUKaLus.
MoHoaMuHOIUKapOOHOBBIE KUC/IOTHI. [IpeficTaBuTeNN, OTIMUNTE/TbHbIE CBOMCTBA.
IrnaMrHOMOHOKapOOHOBbIe KUCIOTHI. [IpeicTaBuTeNy, 3HaueHWe, OTIMYMe B CBOMCTBax OT JPYrUX
aMUHOKUCJIOT.

LIukmMueckre aMUHOKUCIOTHI. [IpesicTaBUTeNM, 3HaUeHNe.

O6pa3oBaHue MeNTHAHBIX CBsi3el B MoJieKysie Oenka (0Opa30BaTh MENTHALI U3 3a/[aHHBIX aMHUHOKHC-
JIOT).

3HaueHue, KiaccuduKaLys IPOTeMHOB, MPOTEN0B, NPeJCTaBUTe/H.

CtpoeHue GeKOB: TUIIbI CBSI3€H, CTPYKTYPbI MOJIEKYJI, CBOMCTBA — JieHaTyparuy OeskoB U ee 00bsIC-
HeHue.

Hyxkneoriporenspl. CTpoeHMe, 3HaUeHHe.

HyxknenHoBble kucioThl. CocTaB, OT/IMYMS, 3HaUEHUE Pa3/TIMUHbIX HyK/IeMHOBBIX KUC/IOT.

ITopsigok popMHUpOBaHUsI IK3aMeHAILUOHHBIX OU/IEeTOB
OK3aMeHalMOHHbIN OU/eT BK/IHOUAeT /[Ba TeOPeTHUeCKHX BOMPOCa U 3a/iayvy.

IIpuMep 3K3aMeHAIMOHHOr0 Ou/ieTa o AMCHUIIMEe « XuMua. Opranuueckasa ¥ (pU3KoLJI0U-
Hasg XUMHUA»

Knaccudukanus opraHnyeckux coefuHeHWi. BaxHelve QyHKLUMOHanbHble Tpymmbl. Pajukarn.
['omonorrnueckue psifpl. VIx 3HaueHue.
Anbaerusl 1 KeToHBL. VIX cxoziHbIe cBoMCTBa U oTnuMst. OCOOEHHOCTH N30MepHH.

3agaua

[loronHuTe CXeMy CJIeZlyOLMX ITpeBpall{eHuM:
3-amMuHO-2-MeTUAOyTaHOBas Kuciora +t° —» ? + HBr — ? + NHz - ?



Ha3oBuTe KOHeUHbIE MPOAYKTEI.



Tabmuua 5 — Kputepun orjeHKM chOPMHUPOBAHHOCTH KOMIIeTeHIUA

Koa u HaMeHOBaHMe
WHJUKAaTOpa AOCTKEeHUs
KOMITeTeHI UM (YacTu
KOMIETEeHL1N)

Kputepuu orjeHMBaHus CQOPMHUPOBAHHOCTU KOMMETEHIMH (UaCTH KOMITeTeHLIUN)

Ha 6a30BOM YpPOBHE

Ha IMOBLIINIEHHOM YPOBHE

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

COOTBETCTBYET OLIEHKe «XOPOLLO»
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, O10J/IOTU-
yeckue U rpodeccro-
HaJIbHbIe TIOHSATHUS U Me-
TOZBI TIPU pelleHun 00-
1ienpodeccuoHaNIbHbIX
3ajiay, COBpeMeHHbIe
TEXHOJIOTHH C UCITO0J/Ib30-
BaHUEeM MPUOOPHO-
WHCTPYMeHTa/IbHOW 6a3bl

CTyZieHT yCBOM/I OCHOBHOE COJiepyKaHue MOYJIs
HeOpraHW4eCcKOW XUMUW, HO UMeeT MpoOesibl B
YCBOEHUH MaTepHasa, He TPersTCTBYIOIHe
JlanbHeHIeMy 00yJeHHUt0:

-B JIOTUYE€CKOM PaCCY>KJeHUU HeT CyII|eCTBeHHBIX|
o1IMOO0K, HO JIOMYyIIieHa CyIIleCTBeHHas! OITHOKa B
MaTeMaTHYeCKUX pacueTax Mpy pelieHnn

3ajau;

-nabopaTopHast paboTa BbIIO/IHEHA TTPaBUIBHO HE
MeHee YeM HarloJIOBUHY WM AOMyIeHa
CyILIecTBeHHas OIIIMOKa B X0/ie KCIIepUMEeHTa, B
00BsiICHeHUH, B 0(hOpM/IEHHH pabOoThI, B
CO0JTFO/IeHNY TIPAaBUJT TEXHUKH 0€30T1acCHOCTH TIpH|
pabore c BeirjecTBaMu 1 060py/I0BaHKEM,
KOTOpasi UCTIPaBJISIeTCS TI0 TPeOOBAHUIO YUUTeJIs;
- MaTepHaJsl U3j1araeT HeCUCTeMAaTH3UPOBaHHO,
(parmMeHTapHO, He BCer/a Moc/ie/IoBaTebHO;
-TI0OKa3bIBaeT HeJOCTaTOYHYI C(OpMHUPOBaHH
OT/Ie/IbHBIX 3HAHWH U YMeHWH; BBIBOJBI U 000011]
apryMeHTUpYeT c1abo, 0MyCcKaeT B HUX OIIUOKH
- IOMYCTU OLIMOKK ¥ HETOYHOCTH B HCITOJ/Ib30B
Hay4YHOW TePMHUHOJIOTUH, OMpeje/ieHusl TTOHATHUY
He/[0CTaTOYHO YETKHE;

- He HCII0/Ib30BaJl B KAUeCTBe /[0Ka3aTe/IbCTBa

BBIBO/IbI ¥ 0000111eHHs U3 Hab/MoeHuH, (haKToB,

CTyJieHT ToKa3blBaeT 3HaHUsSI BCEro
M3y4YeHHOr0 NPOrpaMMHOI0 MaTepu-
ana. /laéT mo/HBIA M TNpaBUIbHBIN
OTBeT Ha OCHOBE U3yUYeHHbIX TeOPU;
He3HauuTe/bHbIe OIMOKU U He/I0ué-
Tbl TIPU BOCIPOW3BEJE€HUN HU3yueH-
HOrO0 Marepuana, orpejie/ieHusl To-
HSTUW Jan HemojHble, HeOosbline
HETOYHOCTU TIPU  UCII0/Ib30BaHUU
HayyHbIX TEPMHHOB WM B BBIBOJaX
U 00001IeHusX W3 HaOMOJeHuH U
OTBITOB; Marepyas u3jaraeT B OIpe-
Jle7IeHHOM JIOTMYeCKOW I10C/ie[j0Ba-
TeJIbHOCTH, TIPU 3TOM [IOIyCKaeT Ofi-
HY HerpyOyto ommbOKy uim He bosiee
[IByX HeJJoUueTOB U MOJKeT MX HCIpa-
BUTh CAMOCTOSITE/TEHO TpU TpeOoBa-
HUM WK TIpU HeOOJBIION TOMOIIU
riperiojiaBaTesisi; B OCHOBHOM YCBOWJI
yueOHBIN MaTepuan; TOATBEpPXK/aeT
OTBET KOHKDETHbIMM TpUMepaMHu;
MpaBUIbHO OTBeuyaeT Ha JOIOJHU-
TeJIbHbIe BOTIPOCHI TIperio/iaBaTelisi.

B siorvueckom paccyxpeHud U pe-

HI€eHWHW HET CYIIeCTBEHHBIX OI_LII/I6OK,

CryzeHT noka3biBaeT ri1yboKoe U
MOJIHOe 3HaHWe U TOHWMaHue
BCero 06bEMa MPOrpaMMHOI0 Ma-
Tepyana; T[I0JIHOe TIOHUMaHHe
CYLIIHOCTU paccMaTpUBaeMbIX
TIOHATHM, SIBJIEHUM U 3aKOHOMep-
HOCTel, Teopui, B3aUMOCBSI3el;
naboparopHass paboTa BBITIOJHE-
Ha TIO/HOCTBI0O W TIPaBWILHO,
C/leflaHbl TIpaBWIbHBIE HabmOze-
HUS ¥ BBIBO/IBI;

9KCTIEDUMEHT  OCYIIeCTB/IeH —TIO
MaHy C y4YeTOM TEeXHWKH Oe3-
OMACHOCTH W TIpaBW/I PabOTBI C
BeIlleCTBaMH U 000py/J0BaHUEM;




OIIBITOB WJIK OOITYyCTHJI OLIMOKU IMpU UX U3J/I0KEeHK

HO 3ajlaya pellleHa HeparjMoHaIbHbIM
criocoboM WM JIOMyleHo He 6oiieg)
JIBYX HeCyIl[eCTBEeHHBIX OIITHOOK.

Ymerh:

HJI-2 YmeeT UCMoJsib30-
BaTb OCHOBHbBIE eCTe-
CTBEHHLIe, Ou1oIornye-
CKue U npodeccroHasb-
HbIe TIOHSITUSI U METO/IbI
TIpY peleHny o01Iernpo-
(heccroHaNbHBIX 3a/1au

OTBeyaeT HEMOJIHO Ha BOMPOCHI Mpero/iaBarerst
(yryckasi U OCHOBHOE), Ui BOCIIPOU3BOAUT
cofiep>KaHue TeKcTa yueOHMKa, HO HeIOCTaTOUHO
MOHMMaeT OT/ie/IbHbIEe T0JIOKEeHUsI, UMeroLre
Ba)KHOe 3HaueHue B 3TOM TeKCTe.
OOHapy>k“BaeT HeJJOCTaTOYHOE TOHUMaHHe
OTJieIbHBIX M0JI0KeHUI TIPU BOCIIPOM3Be/leHUH
TeKCTa yueOHUKa (3amuceii, MepBOMCTOYHUKOB) U]
OTBeuaeT HeNOJHO Ha BOMPOCHI TpernojaBaTesis
MyCKast OZIHY-/1Be TpyOble OIMOKY BLICTAB/ISIETCS
JIeHTY, KOTOPbIi He COBCEM TBEp/O B/aJeeT MaTe
JIOM, TP OTBeTax JOIMyCKaeT MasoCylleCTBex
MOTPELHOCTH, WCKa)KeHHUsI JIOTUYeCKOW TMocre]
TeTbHOCTH,

HETOYHYI0 apryMeHTAal[|I0 TeOPeTUUeCKHUX
T0JI0)K€HWH, UCTIBIThIBAET 3aTPY/JHEeHHUs MPU
pelleHnH JOCTaTOYHO CI0KHBIX 3a7au.
UcnbiThIBaeT 3aTpyHeHUs] B MNPUMEHEHUM 3HA
He0OXOIMMBIX /IS peIlIeHUs 3a/iay pa3/IMuHbBIX TH
NpU OOBSCHEHWM KOHKPETHBIX SIBJIEHWH Ha OC
TeOpUH U

3aKOHOB, WM B MOATBEPXXAEeHUU KOHKPETHBIX M)
poB

MPpaKTUUeCKOTro MPUMeHeHUs TeOpHii

CTymeHT yMeeT CaMOCTOSITeTbHO
BbIIe/IATh TJIaBHbIE TIOJIOXKEHUST B
M3yueHHOM MaTepuaje; Ha OCHOBa-
HUM (HaKTOB M NMpUMepoB 000011aTh,
JlelaTh  BBIBOZIBI,  YCTaHABJ/IMBATh
BHYTPUIIpeIMETHBIE CBs3U. IIpume-
HSITh TIOJTy4YeHHbIe 3HAHWS Ha TIpaK-
THKE B BUJOWU3MEHEHHOW CHUTYal[UH,
coO/ro/laTh ~ OCHOBHBbIE  TpaBWJIA
Ky/JbTypbl YCTHOH peud U COMpO-
BOXKZI@toIl[ell TTHCbMeHHOM, HCIO/b-
30BaTh Hay4YHble TEPMMHBI; Jlabopa-
TOpHass paboTa BBINOHEHa IIpa-
BU/IBLHO,  C/leJlaHbl  TPAaBUJIbHBIE
HaO/IFOZIeHNsT W BBIBOJBI, HO TIPH
3TOM JKCIIEDUMEHT TIDOBEJIEH He
TIOJTHOCTBIO WU [JIOTTYIIeHbl Hecyllle-
CTBEeHHbIe OIMOKY B paboTe C Bellle-
CTBaMHU ¥ 000PYZOBaHUEM.

CTyJileHT yMeeT COCTaBUTb IOJI-
HbIM U NPaBUIbHBIA OTBET Ha OC-
HOBe M3YUYeHHOr0 Marepuana;
BbI/Ie/IATh TJIaBHbIE T10JI0’KEHUS,
CaMOCTOSITE/IbHO ~ TOATBEPKIATh
OTBeT KOHKPETHbIMU MpPUMepaMH,
(hakTamMH; CaMOCTOSITeJTbHO U ap-
TYMEHTUPOBAHO Je/aTb aHasus,
000011[eHuUs,, BBIBOJBI. Y CTaHaB-
JUBaTh MeXXIpeJMeTHble (Ha OC-
HOBe paHee TPUOOpeTeHHbIX 3Ha-
HUM) U BHYTpPUIIpEJIMETHbIE CBSI-
34, TBOPYECKU MPUMEHAThb I10J1y-
YyeHHble 3HaHWS B He3HAKOMOMU
CUTYaLUH. [TocnenoBarensHO,
YéTKO, CBSI3HO, OOOCHOBAHHO W
6e30mmMO0YHO M3/Marath yueOHbBIN
MaTepuas; /aBaTb OTBET B JIOTU-
YeCKOW MOC/IeloBaTeNbHOCTA C
WCTO/Ib30BaHKEM TIPUHSATOU Tep-
MHHOJIOTHY; JleflaTh COOCTBEHHbIE
BBLIBO/Ibl; (DOPMY/IUPOBaTh TOUHOE
orpejie/ieHMe W UCTOJIKOBaHHe
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TeOPUIi; TIPU OTBeTe He MOBTOPSTh
JIOCJIOBHO TeKCT yueOHUWKa; M3/a-
raTb MaTepuas JIMTepaTypHbIM
sI3bIKOM; TIPaBUJIBHO M 00CTOSI-




TeJIbHO OTBeYaTb Ha [OTOJIHH-
TeJIbHbIe BOMpOCHl yuuTtess. Ca-
MOCTOSITe/IbHO U paljOHa/bHO
WCTIONb30BaTh HarJsigHbe T0COo-
Ousi, crpaBOYHbIe MaTepUasbl,
yueOHUK, [OTOJIHUTE/bHYIO JIU-
TepaTypy, TIepBOMCTOYHUKY;
MIPUMEHSITh CHUCTEMY YCJIOBHBIX
0003HaueHMii TPy BeJleHUH 3aru-
cell, COMPOBOXKAIOIIUX OTBET;
WCMO/b30BaHKe [Jisl Jl0Ka3aTeslb-
CTBa BLIBOJIOB W3 HabsrofieHUN U
OTIBITOB;

Bnagets:

H]/1-3 BnageeT HaBbIKaMU
000CHOBaHUS 1 peajin3a-
L[MU B TIpodheCcCruoHab-
HOH JIeATeTbHOCTH CO-
BPEMEHHbBIX TeXHOJIOTHUH
C UCI0JTh30BaHUEM TIPH-
6opHO-
WHCTPYMEeHTa/bHOW 6a3bl

CTyneHT BiajeeT HeOOXOAMMBIMM HaBbIKAMHU
paboTel c TIpuboOpaMu, uepTe)kaMH, CXeMaMH U
rpadMKamMH, COMyTCTBYIOLUMH OTBETY; 3aITUCH,
COMPOBOXK/JAOIIE OTBET, COOTBETCTBYIOT Tpe-
OGoBaHUSM.

CryzeHT He 00/ajjaeT [JOCTaTOUHBIM|
HaBBIKOM PabOThI CO CITPABOYHOM JTH-
TepaTypol, yueOHHUKOM, IepBOMCTOYA
HUKaMU (TIpaBUIBHO OpPUEHTUPYeTCs,)
HO paboTaeT Me/IJIeHHO).

BrafeeT HaBbIKaMHu pelleHUs] XUMU-A
YecKMX 3aZlau 10 3aJaHHOMY aJjro-
pUTMY

CtymeHT BjafieeT  Ky/abTypou
MBIIJIEHHS];  CITOCOOHOCTBIO K
0000111eH1I0, aHaMM3y, KpUTHYe-
CKOMY OCMBIC/IEHUIO, CUCTeMaTH-
3al[uM, TIOCTAaHOBKe 1iesiell U BbI-
Oopy myTell WX [OCTW)KEHHUs, B
JIOTUUECKOM PpacCyX/leHUu U pe-
IIIeHWH HeT OIMMOOK, 3ajaua pe-
IIeHa PalMOHA/ILHBIM CIOCOO0M;
TPOsIB/IEHbI HAaBbIKM OpraHU3aliu-
OHHO-TPY/IOBbIX yMeHMM (mof-
JIeP)KUBAIOTCS YMCTOTAa pabouero
MecTa U TIOpSIZIOK Ha CToJie, KO-
HOMHO HCIIO0JIb3YIOTCSI PeaKTUBbI).




3 OMNPEJE/IEHUE PE3YJ/IbTATA ITIPOMEXXYTOYHOM ATTECTAIIUA
dopma MpoMeXyTOUYHOM aTTeCcTalyy M0 AUCLIUIIMHE: IK3aMeH

OIEHOYHBIE MATEPUAJIBI 1 CPEJCTBA /11 IIPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHIIUM

Koj 1 HauMeHOBaHMe KOMIIeTeHI|UU
OIIK-1 CriocobeH peliaTh 3aaudl TIpodeCcCUOHANBHON /IeATeTbHOCTH Ha OCHOBE MCIIO/Ih30Ba-

HUA TEOPEeTUUYECKUX U MPAKTUUECKHNX OCHOB €CTeCTBEHHBIX M TeEXHUUECKHX HaYyK, a4 TaKXKe MaTe-
MAaTH4YeCKOrI'o allriapard

3aiaHuA 3aKPbITOr0 TUIIA:
YcraHoBuUTe COOTBETCTBUE MEX/y XMMHUECKHUM 3/IEMEeHTOM U KOJIMYeCTBOM NMPOTOHOB B

siipe aToMa.

1. xnop 1.8
2. yriepop 2.17
3. drop 3.6
4, KUCIOpo[, 4.9

5.12

IIpaBuIbHBIN OoTBeT: 1-2, 2-3, 3-4, 4-1
3ajiaHus OTKPBITOr0 THIA:

Bbi0epuTe oAMH BapHaHT NPaBH/ILHOIO OTBETA:
Y 371eMeHTOB O/JHOW MO/ PYIIIIbL:

1. oAMHAKOBOE YKCJIO 37IEKTPOHHBIX CJI0EB

2. O[JHAKOBOE UMCJIO 3/IEKTPOHOB BO BHELLIHEM CJIO€e
3. oiMHAKOBOe 0011jee YUCIIO 37IeKTPOHOB

4. 0IMHAaKOBOE KOJINYECTBO HEMTPOHOB
IIpaBu/IbHBIN OTBET: 2

YKaxuTe HeBepHOe yTBep)XK/eHue:

1. y MeTas/10B BO BHEILIHEM C/10€ MaJlo 3JIeKTPOHOB

2. MeTasl/Ibl UMEIOT HU3KUe 3HaueHusl 3/1eKTPOOTpULIaTeTbHOCTH

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

4. aTOMbI METaJI/IOB B COe/IMHEHUSIX MPOSIB/ISIOT TOJILKO MOJIOKUTE/IbHbIE CTeIeHU OKHUCIeHUSsI
IlpaBu/IbHBIN OTBET: 3

Bbi0epuTe 0AMH BapMaHT NPAaBU/IHLHOTO OTBETA:
HemeTtanmueckne CBOMCTBA 3/IeMeHTOB YBe/IMUMBAIOTCS B PAAY:
1. ocdop — cepa — xs10p

2. 6poM — yriepofi — MbILIbSIK

3. KACI0pOJ, — a30T — yTJIepoj,

4. KkpeMHUH — X710p — ocdop

IIpaBU/IBbHBIN OTBeT: 4




Bbi0epuTe ouH npaBWIbHbIN 0TBeT. CoejuHeHUsI OyTaHO/I-1 ¥ 2-MeTH/INPONAaHO/-2 SIB-
JISTFOTCSAL:

1.romosioramMmu

2.CTPYKTYPHBIMU U30MepaMu

3.reoMeTpUUeCKUMHU U30MepaMu

4.0HUM U TeM >Ke BellleCTBOM

IIpaBU/IbHBIA OTBET: 2

Bbi0epuTe oUH NMpaBU/IbHBIN 0TBeT. Peakiusi «cepeOpPsAHOro 3epkajia» XapakTepHa AJIsA
00Hapy)KeHHs:

1.mManbTO3BI

2.a/1b/IeTU/I0B

3.TUIPOKCUA HATPUS

4.dpeHona

IIpaBUWIBHBINA OTBET: 2

OkoHuYaTe/TbHbIe Pe3yJ/bTaThl 00yueHus: ((hOPMUPOBaHUS KOMITETEHIIUIA) OTpeesIsTFOTCS
TI0CpeICTBOM TiepeBo/ja 6anioB, HabpaHHBIX CTY/IEHTOM B MPOLIECCe OCBOEHUS JUCIUIIMHBI, B
OLIeHKM:

— 6a30BBIN ypoBeHb CPOPMHUPOBAHHOCTH KOMITETEHI[UM CUMTAETCS [JOCTUTHYTHIM, eC/Iv

pe3yabTaT 0O0y4eHUs COOTBETCTBYET OIleHKe «y/IOB/IeTBOPUTETbHO» (50-64 pedTHHTOBBIX Oar-
JIOB);

— MOBBILIEHHbIM YPOBeHb C(OPMUPOBAHHOCTH KOMIETEHLIMM CUUTAeTCsl JOCTUTHYTBIM,
eC/I pe3yJsibTaT 00yueHUs] COOTBETCTBYET OIleHKaM «XOpoIo» (65-85 peHTUHTroBbIX 0aioB) U
«0TIMYHO» (86-100 pelTHHIOBBIX OaslioB).

4 TIOPAZIOK ITPOBETEHMA ITPOMEXXYTOUYHOUW ATTECTAITUN

dopMa NMpoMeXXKyTOUHOM aTTeCcTaliy M0 AUCLIUIIUHE: 3a4eT/ IK3AMeH.

@oH/J, OLIeHOYHBIX CPeJCTB [i/Isi TIPOBeJieHUs] TOBTOPHOM IPOMEXYTOUHOM aTTecTalyu
(hopmMupyeTcsi U3 UKMC/ia OLIEHOYHBIX CPe/ICTB 110 TeMaM, KOTOPble He OCBOEHbI CTYZIeHTOM.

INpumeuaHue: JlorionHUTe/IbHbIE KOHTPOJIbHbIE WCIIBITaHUSI MPOBOASTCS [/I1 CTYJ€HTOB,
Habpapiux MeHee 50 0a/10B (B COOTBETCTBUU C «IT0/10)KEHHEM O MOJYIbHO-PEHTHHIOBOM CH-

cTeme»).



