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ITacnopT ()oH/1a OLIEHOYHBIX CPEACTB
Harpas/eHre noAroroBku 36.03.02 3oorexHus,
HarpaBJ/IeHHOCTH (TTPO(dW/Ib) MOATOTOBKU « TeXHO0/I0r s TIPOM3BO/ICTBA MPOAYKLIUN XKUBOTHOBO/I-
cTBa (MO oTpac/isaM)», « HempoAyKTUBHOE >KUBOTHOBOZCTBO

(kuHOMOT U, (PeTMHOMOTHS)»

OYHOM 1 3a04HOU opM 00yUeHust

MucounvHa: Xumus

Tabnwia 1
Mojaynb AMCIUIIIMHBI dopmupyemMble Onenounbie | KoimuectBo
KOMINeTeHIMU UJIH UX Marepuanbl U
4acTH CcpeAcTBa
Mopyas 1. Heopranuyeckass XuMust
Beegenue B nipeamet xumun. | OIIK-4 Crniocoben obocHo- | /13 11
OCHOBHbIE 3aKOHbBI U TIOHAITHS | BaTh U peanu3oBaTh B Mpo- 3atura JIP 1
(eccuoHabHOl festTenbHo- | LECTHPOBaHHe 32
CtpoeHue aToMa U Xxumuye- na3 11
CTU COBpEMEHHbIe TeXHOI0-
CKasi CBSI3b CobecejoBaHue 7
TUU HCII0/Ib30BaHHEM
¢ CHOMB30BAHME 3awura JIP 1
npu6opHo- TecTrpoBaHue 48
XuMudeckasi TepMoJfHaMIKa | UHCTPyMeHTalbHON 0a3ssl # | M1/13 11
1 KUHEeTHKa WCII0/1b30BaTh  OCHOBHbIe | Cobece/joBaHMe 5
ecTecTBeHHble, Ouosoruue- | amura JIP 2
ckue U mpodeccroHanbHble | LECTUPOBaHHe 41
PactBopEI na3 11
TIOHATHSI U MEeTO/Ibl TIPU pe-
5 o CobecemoBaHue 6
meHun  obujenpodeccro-
tenp 3atura JIP 2
HA/IbHBIX 3d/1a4. TectupoBaHue 39
OkucuTebHO- nn3 22
BOCCTaHOBUTE/IbHbIE TIPOLIECCHI 3augura JIP 2
TectupoBanue 44
Mopayas 2. Oprannyeckasi XMuMHUs
TeopeTnueckrie 0CHOBbI OIIK-4 Criocoben o60cHO- na3 84
OpraHUYecKol XUMUHU. BATh U peayn3oBaTh B IIPo- CobecemoBaHue 22
YTr/1eBoA0POIbI (eCcCHOHALHOM lesTeNbHO- TecTupoBaHue 44
Kucnopopcopepsxaiue na3 17
CTU COBPEMEHHbIe TEXHOJIO-
COeIMHEeHUS CobecemoBaHue 11
TUM C UCT0J/Ib30BaHUEM
3atuTta JIP 1
npubopHo- TecTrpoBaHue 44
er'IEBO,qu HHCTPYMQHTaHBHOﬁ 0a3el U I/LZ[S 15
HCII0/Ib30BaTh OCHOBHbIE CobecemoBaHue 11
eCTeCTBeHHbIe, GHoIornye- TectrpoBanue 24
A30TCo/lepallje COeIMHeHHs | ckpe y npodecCHOHATbHbIE nas3 14
TectupoBanue 21
TIOHSITUSI U METO/IbI TIPH pe-
lNeTeporkmueckue coerHe- na3 15
1eHnu od1erpodeccro-
HUS CobecenioBaHue 11
HaJIbHBIX 3a/1a1. TecTrpoBaHUe 25
Mogaysb 3: «OcHoBBI (hr3nuecKoil U KO/UIOUAHOW XUMHUH»
OcHoBbl (u3nueckor u kouto- | OIIK-4 Crniocoben obocHo- | M/13 17
WHOU XWUMUH BaTh W peain3oBath B ipo- | CobecejoBaHme 12
(eccuoHanbHOM JesitesibHO- | 3aruta JIP 2
CTH COBpeMeHHbIe TexHO/10- | TectupoBaHue 26




THH C UCITO0/Ib30BaHUEM
npubopHO-
MHCTPYMEHTa/IbHOW 0a3bl U
HCTIO/Ih30BaTh OCHOBHBIE
eCcTeCcTBeHHbIe, O1oJIornuue-
CKve U podeccoHabHbIe
TIOHSATHS ¥ METO/bI TIPH pe-
IeHUH ob1enpodeccro-
Ha/IbHBIX 3a7iay.

1 OOEHOYHBIE MATEPUAJIBI, HEOBXOJUMBIE /11 OHEHKHN
3HAHUN, YMEHU 1 HABBIKOB JIEAATE/TbHOCTH B ITPOI[ECCE

OCBOEHUSA INCHUITVINHBI

Tabnuia 2 — ®opmupyeMble KOMIeTeHIUA

Kop v HaMeHOBaHHEe KOM- Koz 1 HauMeHoBaHHe OrleHOUHbBIE
NeTeHL[UH WH/IMKATOpa JOCTH)KEHHS MaTepHasibl U
KOMIIETEeHI UM cpeAcTBa
(yacTy KOMIETEHIMN)
Mopayas 1 «Heoprannyeckass XuMusi»
WI-1 onk-4 3Hamb:
- OCHOBHbIE TIOHSITUS U 3aKOHbI XUMUH;
- 3aKOHOMEPHOCTH TPOTEKAHHSI XUMUUYECKUX
TIPOLIECCOB;
OIIK-4 Criocoben 060CHO- | _ . GannocTu xumuueckoii cassi B
BaTb W pEA/IM30BaTh B I1PO- | paspuyHpIX XUMUUYECKUX COeAMHEHUSX;
heccroHabHOM - CBOMCTBa BYKHEMILIMX K/1aCCOB
JIesITe/TIbHOCTH COBPEMEH- | HeOpraHM4eCKuX, OpraHu4eCcKux CoeJUHeHUN
HbIE€ TeXHOJIOTUU C BO B3dMMOCBS3HU C UX CTPOEHUEM U
uCrIonb30BaHNeM Tpubop- | PYHKLMAMHY;
N - CBOMCTBA Pa3/IMYHBIX AUCIIEPCHBIX CUCTEM U
HO-WHCTPYMeHTa/IbHOM 6a-
pacTBopoB 6HOMOMMepPOB, MeTOAbI aHamkM3a | M3
3bI M CITO/IL30BATL OCHOB- | c1apg 11 XMMIUECKHMX CBOWCTB BEleCTB; CobecenoBaHue
HbI€ €CTECTBEHHLIE, - IIpaBWJ/Ia TEXHUKK 0€3011aCHOCTU Y TIpaBWia | 3amura JIP
Ouosioruueckue u paboTsl ¢ 1aboparopHbiM 06opyoBaHreM U | TecTupoBaHUe

ripodeccoHabHbIE
TIOHATHUS U METOZBI TIPU
peleHnH
ob1ernpodeccroHanbHBIX

3a/au.

Cpe/iCTBaMH M3MepeHUH;

- TeXHUYECKHe BO3MOXXHOCTH COBPEMEHHOT O
nabopaTopHOTo 0060pyI0BaHMS;

- OCHOBHbIE eCTeCTBeHHbIe, OoIoTnYecKre U
nipodheccroHasTbHbIE TIOHSATHUS U METO/IbI TIPU
pelieHnH o61merpodeccoHaTBHBIX 337y,
COBpeMeHHbIe TeXHOJIOTHU C UCII0/Ib30BaHUEM
NpuOOPHO-UHCTPYMEHTAaTbHOM 0a3bl

I/I,[[-Z OlK-4 YMeThb:

- TOJTb30BaThCSI XUMUYECKUMU PeaKTUBaMH,
nabopaTopHBIM 000py/I0BaHUEM U
CpeACTBaMU U3MepeHUs TPH NPOBeeHUN
nabopaToOpHBIX UCC/Ie/JOBaHHH;
-CTaTUCTUYeCKH 0OpabaThiBaTh U
MHTEPIIPEeTUPOBAaTh UX Pe3y/IbTaThl:

- KCII0JTb30BaTh OCHOBHBIE €CTECTBEHHBIE,




Ouonornyeckue 1 npodeccroHanbHbIe
TIOHSITUSI ¥ METO/[bI TIPH PeIleHUH
ob1ienpodeccroHaIbHBIX 3a/au

W/I-3 onk-4 BnayeTs:

- HaBbIKaMU 000CHOBAHUSI U peau3alyy B
npoeCcCUOHAIbHOM [1esITe/TbHOCTH COBpe-
MEHHbBIX TEXHOJIOTHI C UCII0/Ib30BAHUEM TIPU-
OOPHO-UHCTPYMEHTaIbHOM 0a3bl;

- HaBbIKaMH PabOTHI CO CrielMaTu3upOBaH-
HBIM 000Dpy/JOBaHHEM U CPe/ICTBAMH U3Mepe-
HUSI TIPU TIPOBE/IEHNH J1ab0paTOPHBIX KCCIIe-
JIOBaHUM.

Mopaynab 2. «Oprannyeckass XMuMusi»

H/I-1 orik-4 3HaTh:

- OCHOBHbIE TIOHSITUS U 3aKOHbI XUMUH;

- 3aKOHOMEPHOCTH TPOTEKAHHUSI XUMUYECKUX
TIPOLIECCOB;

- 0COOEHHOCTH XUMUUYECKOU CBSI3U B Pa3/ivu-
HBIX XUMUUECKHUX COeJIMHEeHUSX;

- CBOWCTBA BKHEHIIIMX K/IaCCOB HEOPraHUYe-
CKHX, OPraHUUECKUX COeJMHEHUI BO B3aUMO-
CBSI3U C UX CTPOEHHEM U QYHKI[USIMH;

- CBOMCTBA Pa3/IMUHBIX AUCIIEPCHBIX CUCTEM U
PacTBOPOB OHOTOMMEPOB, METO/IbI aHA/TH3a
COCTaBa U XUMHUYECKHUX CBONCTB BeII|eCTB;

- TpaBU/Ia TeXHUKU Oe301acHOCTU U TIpaBuUJIa
paboThl ¢ 1abopaTopHBIM 060pyAOBaHNEM U
Cpe/cTBaMU U3MepeHHii;

- TeXHUYeCKHe BO3MOXXHOCTU COBPEMEHHOT0
naboparopHOTo 060py/I0BaHUS;

- OCHOBHbBIE ecTeCTBeHHbIe, Oroornyeckue u
ripodeccroHasbHbIe TIOHSATUS U METO/IbI TIPU
pelieHnH ob1ierpodeccoHaNBHBIX 3a/]ay,
COBpeMeHHbIe TeXHOJIOTHU C UCII0J/Ib30BaHUeM
MPUOOPHO-UHCTPYMEHTATbHOM a3kl

Hﬂ-Z OnK-4 YMeThb:

- T0JIb30BaThCSI XUMUYECKUMU PeaKTUBaMH,
nabopaTopHBIM 000pyI0BaHUEM U CpeJICTBa-
MU U3MepeHHUs TIpU TIPOBe/ieHrH JlabopaTop-
HBIX HCCJIe/JOBaHU;

-CTaTUCTHUUEeCKH 00pabaTbiBaTh U MHTEpPIIpe-
THUPOBATh UX Pe3y/IbTaThl:

- KCII0JTb30BaTh OCHOBHBIE eCTEeCTBEHHbIE,
Ouosioruueckre v npodeccroHaNbHbIe TIOHS-
TSI 1 METO/IbI TIPH pelieHuH obiernpodeccu-
OHAJIbHBIX 3a7iau

Hﬂ-S OITK-4 Bna,qub:

- HaBbIKaMH 0OOCHOBAHWUS 1 pear3aliiu B
npodhecCHOHATBFHOM /IeITeTbHOCTH COBPe-
MEHHBIX TEXHOJIOTHH C UCITO/Ib30BaHUEM TIpU-
OOpHO-UHCTPYMEeHTa/IbHOW 0a3bl;

- HaBbIKaM# PabOTHI CO CrelMaIM3upOBaH-

nas3s
CobecemoBaHue
3arquta JIP
TecTtupoBaHue




HbIM 000pY/JOBaHHEM M CPeJICTBAMU U3Mepe-
HUSI TIPY POBe/IeHNH J1ab0paTOPHBIX UCCITe-
JIOBaHUM.

Mogaysb 3. «OcHOBBI pu3NUeCcKOr M KO/UIOMAHON XUMHI»

W/I-1 onk-4 3HaTh:

- OCHOBHbIE TIOHSITUS U 3aKOHBI XUMUH;

- 3aKOHOMEPHOCTH TPOTEKaHHsI XUMUYeCKUX
MPOLIECCOB;

- 0CO0EHHOCTH XUMUUYECKOU CBSI3U B pa3/ivu-
HBIX XUMHUUECKUX COeJIMHEHUSIX;

- CBOMCTBA BKHEMIIIMX K/IaCCOB HEOpraHuye-
CKHUX, OPraHUYeCKUX COeJUHEHHI BO B3aUMO-
CBSI3U C UX CTPOEHHEM U (QYHKIUSIMH;

- CBOMCTBA Pa3/IMYHBIX AUCIIEPCHBIX CUCTEM U
pacTBOpPOB OMOIIO/IMMEPOB, METO/bl aHaIM3a
COCTaBa U XMMHUYECKUX CBOKWCTB BEIIIECTB;

- TIpaBWJIa TEXHUKW 0€30T1aCHOCTH U TIpaBuU/ia
paboThI C TabopaTopHBIM 000PYI0OBaHUEM U
CpeJCTBaMU U3MepeHUl;

- TeXHUUECKHE BO3MOXHOCTU COBPEMEHHOI0
naboparopHOTo 060py/I0BaHUS;

- OCHOBHbIE eCTeCTBEeHHbIe, OMOIOrUUecKre U
npochecCHOHa/TbHBIE TIOHSATHS U METO/IbI TTPH
pelieHUH o0b1ierpodeccoHaNbHBIX 3a/jay,
COBpeMeHHbIe TeXHOJIOTHU C UCTI0J/Ib30BaHUeM
NpuOOPHO-UHCTPYMeHTaIbHOM 6a3bl

Hﬂ-Z OnK-4 YMeThb:

- T0JIb30BaThCSI XUMUUECKUMU PeaKTHBaMH,
nabopaTopHbIM 0060py/I0BaHUEM U Cpe/ICTBa-
MU U3MepeHUs TIpU TIPoBeieH|H 1abopaTop-
HBIX UCC/Ie/JOBaHIUM;

-CTaTUCTHUEeCKH 00pabaTbiBaTh U UHTEpPIIpe-
THUPOBATh UX pPe3y/IbTaThl:

- KCI0JIb30BaTh OCHOBHBIE eCTeCTBEHHbIE,
buosioruueckre v rnpodeccroHaibHbIe TIOHS-
THSI 1 METO/IbI TIPH pellieHuu ob1ernpodeccu-
OHaJTbHBIX 3a7lau

Hﬂ-B onk-4 Bnagets:

- HaBbIKaMM 0OOCHOBAHUS 1 pear3aliii B
ripodecCcMOHa/IbLHOM JIesiTeTbHOCTU COBpe-
MeHHBIX TEXHOJIOTHH C UCIT0/Ib30BaHUEM TIpU-
OOpHO-UHCTPYMeHTa/IbHOW 0a3bl;

- HaBbIKaM# PabOTHI CO Crieran3upOBaH-
HbIM 000pY/JOBaHHEM U CPeACTBAMHU U3Mepe-
HUSI TIPY POBe/IeHNH TabopaTOPHBIX UCCITe-
JIOBaHUN.
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OneHouHbIe MaTepHasbl U CPe/iCTBA /i NPoBepKH copMHPOBAHHOCTH
KOMIIeTeHIM
Mopaynb 1: «Heopranuueckass XMMHA»
Pa3pen 1. «BBegenue B npeagMeT xuMuH. OCHOBHBIE 3aKOHBI U IOHATUS»
TunosBble 3ajauu 1o pasjeny: «Beeaenue B npegmer xumuu. OCHOBHBIE 3aKOHbI U
MOHATHSI»

1. IIpu B3aumozencTBuM 3,24 T TpexBaJeHTHOrO MeTaslla C KUC/IOTOW Bblenunioch 4,02 i1 Bo-
fopoza (H.y.). Beruucivre MosisipHble MacChl 5KBUBA/IEHTOB MeTaslla, ero OKCHM/Ja U aTOMHYI0 Maccy
MeTasa.

2. IIpu BoccTaHoBeHHU BogopozoM 10,17 T okcuza ABYXBaJeHTHOrO MeTasia 06pa30oBanoch
2,25 1 BOJpl, MOJISIpHas Macca 3kBHBasieHTa Kotopou 9,00 r/mMonb. BerunciuTe MossipHble Macchl K-
BHUBAJICHTOB MeTaJl/la, ero rupoKCcr/a U aTOMHYI0 MacCy MeTaJsuia.

3. Ha okuranuwe 2,99 r AByXBa/ieHTHOTO MeTasiia roTpeboBanochk 1,33 11 kuciopoza (H.y.).
Borunciiute MosisipHble MacChl S5KBUBa/IeHTOB MeTasla, ero okcuza. Kakoit ato meramn?

4. TIpu BoccTaHoB/ieHUH 6,50 T OKCH/]a TPeXBa/IEHTHOTO MeTasuia obpa3oBanock 4,45 r meTas-
na. Beluncivre MosisipHble MacChl S5KBMBa/IeHTOB MeTaslja, ero okcuza. Kakoit ato meramn?

5. Cynboug mbiibska coaepxuT 39,0% cepbl, MO/sIpHasi Macca KBHBasieHTa Kotopou 16,0
r/MoJib. BbluMc/iMTe MOJISIPHYIO MacCy SKBMBAajieHTa M BaJleHTHOCTb, MBILIbSKA, COCTaBbTe (hOpPMYJy
3TOrO BelecTBa.

6. Ilpu peakuuu mexnay 0,366 r AByXBa/JeHTHOrO MeTasla U KUCIOTOW BblAeIWI0Ch 336 M
BOZIOpo/a (H.y.). Belumcivre MonisipHble MacChl S5KBUBaJIeHTOB MeTajula, ero OKCU/A U OTpe/ie/IuTe Ka-
KOU 3TO MeTasll.

7. BoiopoiHOe coe/liHeHVe TPeXBa/JeHTHOr0 37eMeHTa cozieput 8,9% Bogopoga. Berunciu-
Te MOJISIPDHbIEe MaCChl S5KBUBA/IEHTOB 3/IeMeHTa, JaHHOI'0 TMpU/ia U aTOMHYIO MacCy 3J/leMeHTa.

8. Ons pactBopenus 16,86 r meTasia norpeboBanock 14,7 r cepHO KMC/IOTHI. BeiuncinTe Mo-
JISIpHBIe MacChl 5KBUBA/IEHTOB MeTasljla M ero OKCUZa.

9. JIByxBasieHTHbIM MeTas1 Maccoi 0,601 r B3aumogeiicTByet ¢ cepoii Maccol 0,480 r. Beiunc-
JIUTe MOJISIPHbIE MacChl 5KBUBaJIeHTOB MeTajula, Cy/ab(r/a MeTasia U aTOMHYI0 Maccy MeTasa.

10. B okcupie TpexBasieHTHOTO MeTasiia Maccou 5,10 r comepyxutcs 2,40 r kuciopoa. Beruumc-
JIUTe MOJISIPHBIE MacChl 3KBMBAJIEHTOB MeTasljla, ero OKCH/|a U aTOMHYI0 MacCy MeTaslja.

11. TIpu okucnenuu 2,81 r AByXBajeHTHOro MeTaiia obpa3oBanock 3,21 T ero okcuza. Bui-
YHMC/IMTEe MOJISIPHYIO Maccy MeTasia. Kakoit aTo Metann? KakoBa MosisipHasi Macca MeTasia ¥ MOJISIp-
Hasl Macca 5KBHBaJIeHTa MeTasiia?

TpeboBaHus K 0o)opM/IeHHIO OTUETa 110 JIabopaTopHoii padore.
Otueta odopmiisieTcst B 1TaOOpPaTOPHOM TeTpaiu.

Copep)xaHue oTuera:

[TopsigKoBBIM HOMEP TabopaTOpHOM pabOThI, ee Ha3BaHHe.
Llenb paboTHI.
3ajaHue.
Kpatkoe TeopeTrueckoe BBeJieHHe K JaHHOU pabore.
HasBaHue ombITOB.

6. OdopmsieHre pe3ybTaTOB OMBITOB B COOTBETCTBUM C TIPEbsB/ISIEMBIMU TPeOOBaHUSIMHU.
3ammra sabopaTOpPHOUM pabOThl OCYIIECTB/ISIETCS Ha 3aHATUM, C/IEAYIOIIEM I10C/ie ee BBITIOJTHEeHHS.
[Tpu 3amuTe CTY/IeHT AOJDKEH TMPeCTaBUTh OTUeT T0 JlabopaTopHo paboTe, COCTaBIEHHBIN T10 TIpe/-
JIO)KEeHHOU BBIIIIe CXeMe, TTOSICHUTh BCe MPUBEJIeHHbIe PaCueThl U BbIBO/bI, BBIOTHUTE CBOM BapUaHT
3aflaHus TI0 TeMe JlabopaTOpPHOU paboThI (PELIUTh 3a/lauy WA COCTaBUTh YPaBHEHUS] XUMUUECKUX pe-
aKLIAN).

ke



TecToBbIe 33/]JaHUA AJIs TEKYIero KOHTPOJIA 3HAHUH 110 pa3fieny: «BBeeHHe B mpeMeT XUMHH.
OCHOBHBIE 3aKOHbI U OHATHS»

BbiGepume o0uH npaeus/ibHbIl omeen:

Ba)kHeji1llI1e TEOPUH, COCTABJISIOIINE 0CHOBY XUMHH, 3TO

+ aTOMHO MOJIEKY/ISIDHasi TEOPHsI KBAHTOBAst TEOPUsI CTPOEHHSI aTOMOB M MOJIEKYJI, 3aKOH COXPaHeHHUsI

MacChl ¥ SHEPryH, MEPUOUUECKUI 3aKOH;

OKHUCJTUTE/TbHO- BOCCTAaHOBUTEJTbHAS TEOPUS, TEOPUs U ea/IbHBIX Ta30B, TEOPHUs CTPOEHHUST KOMITIEKC-

HBIX COeJJUHEHUH;

TeopHst KUCJIOT U OCHOBaHui bpeHcteza JIoypu, Teopusi BalleHTHbIX CBsizelt aiitiepa u JIoH/I0Ha;

TeOpHst XUMUUYECKUX CBSI3€H, TeOPUsi TeTePOreHHbIX MPOLIECCOB, 3/IEKTPOHHAs TEeOpHS;

Menpuareid XHMHYECKH He/le/THMOH YacTHIEeH BellecTBa SAB/ISAeTCA:
MOJIEKY/1a;

UOH,;

+aToMm;

XUMWUECKUM 37IEMEHT;

Ko/mmyecTBO BeljecTBa — 3T0:

+TIOpLMs BelllecTBa, U3MepeHHasi B MOJISIX;
UKCI0 CTPYKTYPHBIX YacTwll, paBHoe 6-10%
Macca BelllecTBa;

HaBeCKa Bell|eCTBa;

M30TONBI XMMHYECKOT'0 3/IEMEeHTa OT/IMYAI0TCS APYT OT Apyra:
+T10 UMC/Ty HEUTPOHOB;

T10 UMCTY 3JIeKTPOHOB;

T10 UMC/Ty TIPOTOHOB;

T0 MOJI0KEHUI0 B IepPUO/INYECKON CUCTEME;

Kakasi cTpoKa U3 nepeunc/IeHHbIX Bell[eCTB BK/IIOUaeT TOIbKO MPOCThIe BelecTBa?
KHCTIOPO/I, BO3AYX, BOJIOPO/, XKeJie30;

docdop, Bojopoa, MUPUT, cepa;

JlepeBo, TIeCoK, MeJ;

+>Kese30, cepa, 030H, ajiMas;

3 nepeunc/ieHHbIX SIBJIEHUHA 0TMeTbhTe XMMHUYeCcKHe:
+ropeHue CIINYKYU;

+CKHCaHHWe MOJIOKA,

+prKaBJieHHe »Kese3a;

[IpaB/IeHue MeTasla;

Kakoii 3aK0H JJaeT 0CHOBY /I/Isl COCTaB/IeHUS] XUMHUECKHX peaKLuu?
3aKOH IMOCTOSIHCTBA COCTaBa BeILleCTBa;

3aKOH 5KBUBAJ/IEHTOB;

+3aKOH COXpaHeHMsI MacChl BeI|eCTBa;

3akoH ABOrajipo;

Yro Ha3bIBaeTcs MOCTOSTHHOW ABOrajjpo?

1 MOJIb BewlecTsa, cofiepkammii 6,02-10 >monexy;

+uucio vactuyy 6,02-10%, cogepxamuxcs B 1 Mosib 1F060r0 BelecTsa;
1 Mo/ BemlecTsa, cofiepxkauii 6,02-10 22 atomos;

copiepxkanue 6,02-10 2 atomos B 12 r. yrieposa;



KeMm ycTaHoB/IeH 3aKOH IIOCTOAAHCTBA COCTaBa BellecrBa?
M. B. JIOMOHOCOBBIM;

K. JanbToHOM;

+X. IIpycrom;

A. ABorazipo;

MHorue XuMH4YeCKHeE 3/IEMEHTHI 00pa3yl0T HeCKO0/IBKO MPOCTHIX BellecTB, 00/1aJal0IuX pas-
JIMYHBIMH cBoMcTBaMu. Kak Ha3bIBalOT 3T0 siB/IeHHe?

MOJIUMOP(PU3MOM;

FOMOJIOTHEH;

MHOTOMEepPHOCTBIO;

+asuI0TpoIvel;

XuMHUYeCKHe COeJMHEHH MepeMeHHOr0 COCTaBa Ha3bIBaKoOT:
CJIOKHBIMU BeIl[eCTBaMM;

JlA/TbTOHU/IAMU;

KOMIJIEKCHBIMH BeIl[eCTBaMU;

+0epTo/TUIaMU;

XumMmnyecKue CoeJHMHEeHUs MMOCTOAHHOI'0 COCTaBa HA3bIBAIOT:
GepTosUIaMUu;

BellleCTBamMy;

+1a/1bTOHUJaMU;

KOPITYCKY/IUJaMu;

Onpeaennte Maccy (r) KHC/I0poAa, 00beM KoToporo (H.y.) cocraBisier 44,871
6,4;

+64;

22.4;

2,2;

OnpepennTe KOJIMUECTBO MOJIb X/I0Pa, 00eM KOTOPOro MPH H.y. ocTaBseT 11,2
+0,5;
11,2;
22.4;
10,5;

Macca o0pa3ija kap6oHaTa Kanablus paBHa 10 r. Onpeje/siuTe KOJIHYECTBO MOJIb ITOH CO/TH
100;

+0,1;

0,01;

10;

Kaky1o maccy (r) umeer 1,55 -10% mosieky/1 BogbI
+4,63;

46,3;

0,46;

46;

Kakoe K0/IMUeCTBO BelecTBa (M0JIb) COCTaBAAIOT 6,02-10%° MoeKy.1
10;



+100;
0,1;
1000;

MonsipHas Macca KaKux U3 NPUBe/JeHHbIX HU)Ke Bell|eCTB 0/JUHAKOBA
CaCOs u NaBr;

+H3PO4 u HaSOy;

CuS u AuCls;

NaBr u CuS;

Kakue 13 nepeunc/ieHHbIX HH)Ke ra30B jierye Bo3fyxa
+a30T 1 aMMHaK;

a3oT U KUCJIOPOZ;

amMuak 1 ¢Top;

KHUCI0poz, U TOP;

Kakoii 00beM 3aHuMaT npu H.y. 100 MoJ1b JTr000r0 ra3a
22,4 m;

+22,4 nv3;

22,4 M3

2,24 M3,

B KakoM 00béme (/1) aprosa (H.y.) COAepP)XUTCH CTO/IBKO JKe aTOMOB, CKOJIBKO B 11,2 ;1 Boopoaa
+5,6;
11,2;
22.4;
224;

Kakoii 13 MeTa/I/IoB MO)KeT UMeTh MOJISIPHYI0 MacCy 5)KBHBaJ/IeHTa, paBHYI0 32 r/MoJ1b
+Cu;

Fe;

Na;

Ca;

MoisipHble MacChl 5 KBUBA/IEHTOB KaKHMX BellleCTB PaBHbI X OTHOCUTE/JIbHBIM MOJIEKY/IAPHBIM
Maccam

+HCI 1 HCIOg4;

CaCl, u NaHCOg3;

+HCI 1 NaHCO3;

HC]O4 n CaClz;

KakoB ¢akTop 3xBUBa/IeHTHOCTH 0PTO(dochopHOIi KHC/IOTHI B PeaKI[uu:
H3PO,4 + 3KOH = K3PO04 + 3H.0
1
172
+1/3
1/5

OnpepennTe 3HaUeHHs MOJISIPHBIX MacC 3JKBUBAJ/IEHTOB (r/Mouib) ciiefymomux BemectB: NaCl u
NaHSO3

+58,5 u 104

104 u 58,5



58,51 10,4

585u 1,04

HaiiguTe Maccy BemecTBa HUTpaTa aMMoHHUS ( T'), KOTOpPasi MOXKeT OBITH MO/TydyeHa MPH B3auMO-
AeliCTBMH 224 /1 aMMMaKa € a30THOM KHC/I0TOM NP HOPMaJ/IbHBIX yC/10BHUAX.

8

+800

80

0,8

B peaxuuio ¢ BoopojoM Bcrynuio 7,1 r razoodpasHoro xsiopa. PaccunTaliTe K0JIMueCTBO Belrie-
cTBa (M0JIb) IPOJyKTa peaKI{uM.

0,1

0,3

+0,2

0,4

CepHy10 KHC/IOTY NO/Ty4al0T NMpU B3aumogericrBuM okcua cepbl (VI) ¢ Bogoii. CKoIbKO rpam-
MOB OKCH/Ia CEPbI He00X0JUMO B3ATH /i ostyuenus 196 r H, SO4?

1,6

+160

16

0,16

130 r pMHKa NpopearupoBasio ¢ KUCa0poaoM. CK0/IbKO rpaMMOB OKCH/Ia [IMHKA 00pa3oBaioch?
1,62
+162
16,2
1620

Kakoii 06bem (/1) Juokcuja cepsl (H. y.) odpasyercsa npu oxuranuu 20 1 H.S? Peakijus npore-
KaeT B COOTBETCTBHY C ypaBHEeHHEM

2H> S + 302 = 2S0; + 2H-O0.

0,02

2

0,2

+20

Kakasi Macca BoapI (r) MOXKeT OBITH I0/Ty4eHa MPH B3aUMOJeHCTBUU C KHC/IOPOJoM 224 J1 BOJ0-
poaa?

0,18

18

1,8

+180

Haiigute Maccy ruApOKCH/Aa Ka/ibuA (T), KOTOPBIA ObLT MO/TyYeH MPHU B3aUMO/IefiCTBUH C BO/JJOH
658,8 r HeraieHo# U3BeCTH, cojepxamiei 85 % CaO.

74

800

+740

1000

Bbi0epuTe HECK0/IBKO MPAaBWIbHBIX 0TBETOB.

Yucsio ABoraspo paBHo:



+ 6,02+10% monp™

+ yuC/y aToMOB B 12 1 yriepoja

YKC/Ty MOJIEKY/T B 1 MMoJte /TF000ro BellecTBa

YKC/Ty MOJIEKYJT B 1 J1 m000ro ra3a, HaXo/SIIerocsi pyu HOpMasbHBIX YCIOBUSX

Bornipocs! /is1 codecejoBaHus o pasjeny 2 «CTpoeHHe aToMa U XUMHYECKasi CBA3b»
1. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O CTPOeHUH aToMOB. M30Tormbl. CTpoeHwue.
3JIEKTPOHHBIX 000/10U€K aTOMOB. 3JIeKTPOHHAs1 KOH(MUTypalLysi aToMa.
2. 3aKOHOMEpPHOCTHU U3MeHeHUs] XUMUUeCKUX CBOUCTB 3JIEMEHTOB U UX COeUHEHUH B 3aBUCUMOCTH OT
rosiokeHus B [leproguueckoit cucTeme 3/1eMeHTOB.
3. XuMuueckast CBSI3b: KOBa/ieHTHasl (TIOJ/IIPHAsi U HeToJIsipHasi), MoHHasl, MeTa/uindyeckast. CriocoObl
o0pa3oBaHUs KOBAJIEHTHOM CBSI3U. DJIEKTPOOTPULIATE/TbHOCTD.
4. Tunbl rHOPUIV3AI[MU aTOMHBIX opOuTaneit. ['eoMeTpust MOJIEKYI.
5. CrereHb OKHC/IEHUS M BaJIEHTHOCTh XMMHUUECKHX 3JIEMEHTOB.
6. BogopogHast CBSI3b.
7. Me)XxMoneKy/isipHble B3aUMO/1eHCTBUSI.

TunoBble ynpaxkHeHUs1 no pa3jeny 2 «CTpoeHue aToMa M XMMUUYeCKasl CBA3b»
1. HanumuTe 31eKTpOHHbIE (DOPMYJIbI aTOMOB 3/IEMEHTOB C TMOPSAKOBBIMU HOMepamu 16 u 29, yuu-
ThIBasl, UTO y MOC/Ie[JHETO Ha YEeTBEPTOM SHEPreTHUUeCKOM YPOBHEe O/IMH 3/IeKTPOH. K KakoMmy 3/ek-
TPOHHOMY Ce€MelCTBY OTHOCUTCSI KaXK/bI U3 3TUX 3/IeMEHTOB?
2. Harmumwre 3/1eKTpoHHBIE POPMYJIbI U YKa)KUTE UKC/I0 CBOOOAHBIX d-opbuTaseii fijis aTOMOB CKaH-
JTUST ¥ [IUPKOHUSI.
3. Hanuiuute 31eKTpoHHbIe (DOPMYJIbI aTOMOB Y MOHOB a/IFOMUHUS Y KaJIbLIUSL.
4. HanuimTe 5/1€KTPOHHBbIE ()OPMYJIbI aTOMOB 3/IEMEHTOB C TMOPSIAKOBBIMU HOMepaMu 35 U 42, yuu-
ThIBasi, UTO y MOC/EeJHETO Ha MATOM SHepPreTHYeCcKOM YPOBHE O/IMH 3JIEKTPOH.
5. HanmiuwTe 5/1€eKTpOHHBIE (DOPMYJ/IbI aTOMOB MapraHiia 1 cejieHa. K Kakomy 3/1eKTDPOHHOMY CeMeii-
CTBY OTHOCHTCSI K&XK/IbIF U3 3THUX 3/IEMEHTOB?
6. HanmiiiuTe 37eKTpoHHBIE (POPMYJIBI U YKaXKUTE UKC/I0 CBOOOAHBIX d-opOuTaseit 1s1 aTOMOB TUTaHa
Y HUOOUSI.
7. HanuiuTe 31eKTpoHHbIE ()OPMYJibl aTOMOB KpPeMHHsI M >Kene3a. Pacripefiennte BajeHTHBbIE 3J1€K-
TPOHBI TI0 OPOUTAISAM ZIJIsl 3TUX aTOMOB B HEBO30Y>K/IEHHOM COCTOSTHUM.
8. YkaxkuTe Bce 3HaUeHHsI TJIaBHOT'0, OPOUTATbHOTO ¥ MarHUTHOTO KBAaHTOBBIX UKMCEJT /ISl 3JIEKTPOHOB
aToOMOB Oepu/UTHsSt U KUCIOPOZa.
9. YKakuTe BCe 3HAUeHUSs I'JIaBHOTO U OpOMTA/IbHOTO KBAHTOBBIX UMCEJT [Jis BHELTHUX 3JIEKTPOHOB B
aToOMax 3/1IeMEHTOB C MOPSIAKOBBIMU HOMepamu 27 u 32.
10. HanuimTe 371eKTpOHHBIE (JOPMYJIbI aTOMOB MarHusi M xjiopa. Pacripefiesiute BajieHTHbIe 3/1€KTPO-
HBI 110 OpOUTAISIM aTOMOB XJIOPa B BBICIIIEM YHEPTreTUUeCKOM COCTOSIHHU.
11. Hanuimwure 31eKTpOHHbIE (DOPMYJIbI M YKaXKUTE YUCJIO BaJIeHTHBIX 3/IEKTPOHOB /1151 aTOMOB HUKeJIs
1 Opoma.

TecToBbIe 3alaHKA /I/IfA TeKYIero KOHTPOJIsi 3HAaHUHU no pa3jeny: «CTpoeHune aroMa u
XHMMH4YeCKas CBA3b»
UYro siB/IsAeTCA OCHOBAHUEM /IS COBpeMeHHO# KBa/Tu(UKaI[uM XUMHYeCKHUX 3/1eMeHTOB?
BaJICHTHOCTh
CTpoeHUe aToMa
aromMHas Macca
+4uC/I0 IIPOTOHOB B s/ipe aToMa

Yro onpejensieT (pM3UYeCKHil CMBIC/ NOPSAAKOBOr0 HOMepa XMMHU4YeCKOro 3/ieMeHTa?
T10JI0)KEeHHe 3/1eMeHTa B [IepuoJUueckKor cucreMme
+UKC/I0 TPOTOHOB B sifipe aToMa



YMCJIO SHEePreTUYeCKUX ypOBHeMN
YMCJIO HEUTPOHOB B aTOMe

Yto onpejensier (pu3nUeCKHii CMBIC/I HOMEPA Mepuojia B MepPUo/JUUeCcKoi cucreme?
CXO/IHbIe (PU3UKO-XUMHUECKHE CBOMCTBA 3JIEMEHTOB JJaHHOTO TIepro/ia

MeTaJUTMuecKre CBOMCTBA C/ieBa HarpaBo ocabeBaroT

+4YHC/I0 3/IEKTPOHHBIX YPOBHEH B aTOMaxX paBHO HOMEPY MepHozia

CBOWCTBA 3/IEMEHTOB [T€PUOANYECKU TTOBTOPSIOTCS

Yem OGYCHOBHEHBI MeTa/U/INYeCKHe CBOMCTBa XUMHUYECKHX 3/IEMEHTOB C TOUKH 3peHus XUMHUH?
+CIO0COOHOCTELIO aTOMa OTAAdBATb 3JIEKTPOHBI

CII0COOHOCTBIO pearupoBaThb C HEMETA/VIdAMHN

BeJTMUMHOMN 3JIEKTPOOTPHULATE/IbBHOCTHU

CTpOE€HHUEM KPHCT&JIHH‘JECKOﬁ pelieTKnu

Kakue cBo#CTBa yCM/IMBAKOTCA Y XUMUYECKHX 3/1IeMEHTOB IJIaBHbIX MO/JrPYIII C yBe/IMUeHHEeM
aTOMHOr0 HoMepa?

+MeTa/l/IMuecKie CBOMCTBa

HeMeTa/lJTnYeCcKre CBOMCTBa

XUMHYecKast akTUBHOCTb

pPacTBOPUMOCTH B BOjie

Kakue CBOICTBa yCH/IMBAIOTCA Y XUMHYECKHX /IEMEHTOB B Tpe/ie/iax Mepuo/ia cieBa HarmpaBo?
MeTasTuecKuii 6/1eck

3JIEKTPOTIPOBOJHOCTh

+OKUC/UTeTbHbIE CBOMCTBA

OTHOCHTeJIbHAs TVIOTHOCTh

Kakue XxuMHu4YeCcKue 3/1eMeHThI Paciio/io)KeHbI B MOPsAKe BO3PACTaHHUs UX aTOMHBIX PaJJUyCOB
N, B, C

+N, P, As

Na, Mg, K

B, Si, N

B rj1aBHBIX MO/Jrpynmnax nepruoJu4ecKoi CucTeMbl BOCCTAHOBUTE/IbHAsI ClIOCOOHOCTH aTOMOB
XHMHUYEeCKHUX 3/1eMeHTOB pacTeT C:

yBeMUeHUEeM UKC/ia HEUTPOHOB B siipe

yMeHbllIeHHeM pajjuyca aTOMOB

yBe/JMUeHNeM UKC/ia 37IeKTPOHOB Ha BHEIIHEM SHepPreTU4ecKoM ypOBHE

+yBeJIMueHreM paZiiyca aTOMOB

Uucno 31ekTpoHoB B none Fe?* cocraBaser:
23

+24

26

56

Yemy paBHO YUC/10 cBOOOAHBIX 3d opOuTasieii B aToMe [IUHKA?
5

+0

1

2



B 1n0004YHBIX MOArPyNIIax MePHOANYECKOI CHCTEeMbI BOCCTAHOBUTE/IbHAA CIIOCOOHOCTH aTOMOB
XHMHYECKHUX 3/1eMeHTOB pacTeT C :

+yBe/IMueHreM paZiyca aToMOB

yMeHbllIeHeM pajuyca aTOMOB

yBeJIMUeHNEeM YKCJ/ia 37IeKTPOHOB Ha BHEIIHEM 3HepreTU4eCKOM ypOBHe

yBe/IM4yeHueM 3apsifa sapa

Yemy paBHO MaccoBoe 4uc/I0 aToma?
YKC/Ty TIPOTOHOB B aTOMe

YUCITy 3/1€KTPOHOB B aTOMe

YKC/Ty HEUTPOHOB B aTOMe

+UKC/ly HYK/IOHOB B aToMe

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

16

+15

46

Kakoe KBaHTOBOE 4MCJ/IO0 XadapaKTepu3yeT HallpaBJ/IEHHUE 3/IEKTPOHHOI O o0/saka B HpOCTpaHCTBE?

Kakue 3HaueHUsl NPMHUMAaeT MarHUTHOe KBAaHTOBOE UHC/I0 A/1s1 opOuTasneit d-mojypoBHa?
0,1,2

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

-1,0, +1

1,2,3

Yemy paBHO YHC/I0 opOUTasIel HA f-IOAypPOBHe?
1

3

5

+7

ATOMBI, KAKOr0 3/1eMEeHTa HMeI0T 3/IEKTPOHHYI0 KOH(UIyPaIMIo BHeIIHero c/ios: 4s’4p°?
+35Br

7N

33AS

23V

YeM 0T/IMYAKOTCA aTOMbI M30TOMOB 0/JHOT0 3/IeMeHTa?
YKCJIOM TTIPOTOHOB

+4KC/IOM HEUTPOHOB

YKCJIOM 371EKTPOHOB

3apsiioM siipa

YeMy paBHO MacCOBOe YHC/I0 a30Ta 7N, KOTOPbI CoAep>XUMT 8 HEMTPOHOB?
14



+15

16

17

Kakue 3HaueHUsI NPHHUMAaeT OpOUTa/TbHOE KBAHTOBOE YHCJIO /i1 BTOPOr0 3HepreTH4eckoro
YPOBHA?

0, 1,2

-2,-1,0,1,2

+0, 1

1

Kak 0003Hauaercsi mogypoBeHb, Aisi Kotoporon =4 ul=0?
4f

4d

4p

+4s

ATOMBI, KAKOTr0 3/1eMeHTa UMeI0T 3/IeKTPOHHYI0 KOH(HUIypaIMIo BHEIIIHero c/1os:...3s23p*?
6C

1451

+16S

24Cr

TpoHHas (opmysia atoma 1s°2s*2p®3s°3p>. OnpegenuTe 371eMeHT U BO3MOXKHBIE CTEIIeHH OKHC/Ie-
HUSA

+3, +5. As

+4, +6. S

++3, +5.P

+3, +6.P

Jlnsa aroma 3/1emenTa ¢ opmy.ioii 1 s*2s22p®3s23p®4s? onpepenure aroMHubIii HoMep
12

+ 20

50

19

Jlnsa aToMa c 3/1IeKTPOHHO# (hopMyJ10ii BHEIIIHMX 3/IEKTPOHOB yKaxute 4 s>3d'°4p? uncno necna-
PEHHBIX 3/IEKTPOHOB B 0CHOBHOM COCTOSIHMM aToMa

5

6

+2

4

YKaxkuTte 371eKTpoHHYI0 ¢opmysy aTroma propa.
1s%2s22p°

15%2522p?

+1522522p°

1s%2522p®3s?

Ji/isi psifi yacTUL YKa)XKUTe, Ji/Is KOTOPbIX 3/IEKTPOHHbIE (DOPMY/Ibl 0AMHAKOBBI.
Cl, F, Br

Li", Na*, K"

+Mg** ,F, Na"



N,O, F

YKaXuTe Mo/IHYI0 3/1eKTPOHHYI0 opMyy aToma 23 V B 0CHOBHOM COCTOSIHHH, paclio/iarasi op-
6uTaMM (3HepreTHUYecKUe Mo ypoBHH) B COOTBETCTBHH C yBe/IMUeHHeM SHepruu. Onpe/enure
Habop ueThIpeX KBAHTOBBIX YK Ce/I /I MOC/Ie/JHEro 371eKTPOHa JJAHHOT0 3/IeMeHTa.
1s22s22p®3s%3p°3d*4s*; n = 4;1 = 0; ml = 0; ms =%

+15%2522p®3s23p®4s23d%; n = 3;1 =2; ml = 0; ms =%

1s22522p®3s%3p°3d*4s*; n = 3;1 =2; ml = 1; ms = %

1s22522p®3s%3p%4s23d*; n = 3;1 =2; ml =—1; ms = %

YKaxkuTe M0/IHYI0 37IeKTPOHHYI0 ()opMy.Ty aToMa 30Zn B OCHOBHOM COCTOSIHMH, paciioJiaras op-
ouTanu (3HepreTHyecKHe NMoypoOBHH) B COOTBETCTBHH C yBe/IMUeHHEeM PacCTOSHUSA OT sifjpa.
OnpejenuTe Habop YeThIpeX KBAHTOBBIX UK CeI /15 MOC/Ie/[HEro 3/IeKTPOHA JAHHOr0 3/ieMeHTa
1s25%2p©3s23p®3d74s%; n = 3;1 = 2; ml =—1; ms=-%

+1522522p63523p64523d10 n=3;

1s22s22p®3s%3p°3d74s%; n = 3; 1
1522522p63523p64523d7, =3;1 =
YKaxkuTe M0/IHYI0 37IeKTPOHHYI0 (opMy.Ty aToMa 15P B Bo30yxaeHHOM cocTosinuu (P*), u HoHa
P3,

+P* 1 s22522p%3s'3p33d’; P3* 1 s?2522p®3s23p°.

P* 1 522522p®3s'3p33d?; P3* 1 5225%2pf3s°3p°.

P* 1 522522p®3s23p3; P3* 1 s22522p%3s23p°

P* 1 522522p®3s23p3; P3* 1 s22522p°3s°3p°

YKaxuTe MO/IHYI0 3/1eKTPOHHYI0 (hopMy/ly aToMa B 0CHOBHOM COCTOSIHMHM, pacro,/iaras opoura-
nu (3HepreTHYecKHe MO yPOBHH) B COOTBETCTBHH C yBe/TMYeHHeM PaCcCTOAHHUSA OT s/[pa, eC/Iu
Moc/IeiHeMy 3/1eKTPOHY JAHHOr0 3/1eMEeHTa COOTBeTCTBYIOT C/IeJyloljie KBAHTOBbIE YHC/Ia: N =
3; 1=2; ml = -1; ms = -%. Kakoii 310 3/1eMeHT?

1s*2s°2p®3s23p°3d?4s? ; 22Ti;

152522p®3s23p©3d24s? ; 29Cu;

+1522522p6352[’)p64523d2 22Ti;

1522522p®3s23p®4s23d° ; 29Cu.

YKaXuTe MO/IHYI0 3/1eKTPOHHYI0 opMy/ly aToMa 16S BO BCexX BO3MOXHBIX BO30Y)K/IeHHBIX CO-
crosiHUAX (S*).

1s%2522p®3s23p*; 1522522p°3s23p33d!

1522522p®3s23p*; 1522522p®3s'3p33d?

+1522522p°3s23p33d}; 1s°25%2p®3s'3p33d>

1522522p®3s'3p33d?; 15°25*2p°®3s23p°3d?4s?

OKuCIMTE/IeM WIH BOCCTAaHOBHTE/IeM MOTYT ObITh aToM oF v mon F~.
+9F — TOJIBKO OKuC/uTesb ;F~ —He OKUC/mTe b , He BOCCTAHOBUTE/Ib

oF — v okuc/MTenb ¥ BOCCTaHOBUTENb; F~ — TOIBKO BOCCTAHOBUTE/b

9F — TonbKo okucuTens ; F-— TO/IBKO BOCCTaHOBUTE/b

9F— — TonbKO OKMCMTENb ; F- — ¥ OKHUC/IUTe b M BOCCTaHOBUTE/Ib

PacnosioxxuTe ciiepyromye opouramm ( 3HepreTuyecKue NoAYPOBHH) B MOPs/AKe BO3PacTaHUS
3Heprum: 3p, 3s, 3d, 4s, 4p. Fcnosib30BaHNe KaKoro NpaBu/ia Mo3BoJisieT NOATBePAUTh AAHHYIO
C/1eI0BAaTe/TbHOCTh?

3s<3p<3d<4s<4p; 1- e mpaBuio KieukoBckoro



3s <3 p<4s<3d<4p; 1- e npaBuno KieukoBckoro
3s<3p<3d<4s<4p ;1- e u 2-e npaBuia KyieukoBcKoro
+3s <3 p<4s<3d<4p; 1- e u 2-e mpaBwia KjieukoBcKoro

PacnosioxxuTe cy1eyromye opouTaiu ( SJHepreTuyecKue Mo/ lypoBHH) B MOPsiiKe BO3pacTaHUs
Hepruu: 4s, 4p, 4d, 5s, 5p. icno/ib30BaHHe KaKOro MpaBU/ia MO3BOJIsSeT MOATBEPAUTH JAHHYIO
1oc/1eJ0BaTe/IbHOCTh?

4s< 4p<4d<5s<5p; 1- e mpaBwio KieukoBCKOro

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

45<4p<4d<5s<5p; 1- e u 2-e npaBusia KieukoBckoro

+4s <4 p<5s<4d<5p; 1- e u 2-e mpaBuia KieukoBckoro

YKaKuTe, B KAKHX U3 NPUBEJEHHBIX HIKE M0JIEKY/I KDAaTHOCTH CBAI3H PaBHA /IByM:
+02

N>

Clh

+CyH>

YKaKkuTe, B KAKHX M3 NPUBEJAEHHBIX HIDKe MOJIEKY/I KPaTHOCTh CBSI3M PaBHa TpPeM
(0))

+N>

Cly

H>

YKaKuTe M0JIEKY/Ty, B KOTOPO# CTeneHb HOHHOCTH Hau0o/1bIIasa
HCI

HBr

HI

+HF

Ykaxure MO0J/I€KYJ/Ibl, B KOTOPBIX XUMHUYE€CKHE CBA3H KOBA/IEHTHO- MMOJ/IAPHbIE:
+H,0

+H> SO4

Cl

H»

YKaKuTe M0JIeKYJIbl, B KOTOPbIX HMEeTCs CBA3b, 00pa30BaHHasA M0 JOHOPHO-AKIENTOPHOMY Me-
XaHU3MY:

0)}

N>

Cl,

+NH*

YKaXuTe coejuHeHHUs, B KOTOPbIX HMEIOTCs Sp>- rubpuHbIe opouTany :
+H,O

+NH3

HCI

cO

Ykaxure coeJuHEeHHUd , MOJ'[EKy.IIbI KOTOprX HMEe T HHHEﬁHOE CTpOEHI/Ie H
+CO»
H,O



NH;
CCly

YKakuTe coeJJUHEeHHA , B KOTOPBIX ()opMa MoJIeKY/I TPUIrOHa/IbHasi MUPaMu/a:
CO>

NOz

+NH3

BF;

Ykaxure COeAMHEHUA , B KOTOPbIX Opﬁl/ITaﬂI/I LEHTPA/JIBHOI'0 ATOMAd HAXOAATCA B Sps- rnﬁpu,t[n-
3aLUH :

+CH4

BFs3

CcoO

CO..

Ykaxurte BeljecTBa, KOTOpbIE 06pa3OBaHBI 3a CYeT KOBA/ICHTHOU HEHOHﬂpHOﬁ CBA3U:
SO
+02
P>0s
+Cl,

YKa)KuTe BellleCTBa , KOTOPbIe 00pa30BaHbI 3a CYeT HOHHON CBA3HU:
+KCl

NO2

P205

+Nal

Ykaxure COeJMHEHHSA, B KOTOPbIX KOBA/IEHTHAaA CBA3b 06pa3OBaHa TOJIBKO I10 06MEHHOMy Me-
XaHU3MYy:

+H3PO4

NH4Cl

[BF4]-

+ H,SO3

Kakue oKcu/ipI 0y yT HMeTh 00J1ee MOIAPHYIO CBSA3b: OKCH/BI MeTa/I/I0B I rpynnel riiaBHou
MO/ rpyninbl WM OKCUAbI MeTa/u10B 11 rpynmsl rinaBHoM noarpynnei? B BeIOpaHHo# noarpymnmne
YKa)XkKuTe 3/IeMeHT, OKCH/] KOTOPOro uMeeT Haubosiee MOIAPHYIO CBA3b.

OKCH/IbI MeTasoB | rpymnsl rnaBHoM noArpymmsl, LioO

+oKcuabl MeTasoB | rpymnmsl rnaBHou noArpymmel, FroO

okcubl MetasioB 11 rpynmel r1aBHOM noArpytrsl, BeO

okcubl MetasioB 11 rpynmel riaBHOM noArpytrsl, RaO

YKaxure COeJUHEHUA, MEXIAY MOJ/IEKY/IdMH KOTOPbIX BO3MO>XHd BOAOPOJHAA CBA3b:
+NH3

+HF

+H,O

02

Bbi0epuTe 0AMH NPaBU/IbHBINH OTBET. Y 3/IEMEHTOB 0JHOM MOATPYyNIbI:

OJWHAKOBO€ UHMCJ/IO 3JIEKTPOHHBIX C/IOEB

+ OMTHAaKOBOE YHCJIO 3/IEKTPOHOB BO BHEIIIHEM CJIO€



OJJMHAKOBOe 00IIiee YKC/I0 3/IEKTPOHOB
O/TMHAKOBOE KOJTMUECTBO HEUTPOHOB

YkaxuTte HeBepHOe yTBep)K/ieHue:

y MeTa/UIOB BO BHELLIHEM CJI0€ MaJlo 3JIeKTPOHOB

MeTa/l/Ibl UMEIOT HU3KUe 3HaueHUsl 371eKTPOOTPULIAaTe/IbHOCTH

+ MeTasuTbl B CBOOOZJHOM COCTOSTHUM MOTYT SIBIITHCSI OKUC/TUTE/ISIMU

aTOMbI MeTaJIJIOB B COeIMHEHUSIX TIPOSIB/ISIFOT TOJIBKO MOJIO’KUTE/IbHbIE CTeNeHU OKUCIeHUsT

BbiOepuTe oMH NMpaBWIbHBIM 0TBeT. HeMeTa/l/inuecKue CBOWMCTBA 3/IEMEHTOB yBe/THYH-
BalOTCA B PAJY:

docdop — cepa — xs0p

OpoM — yT/Iepofi — MBIIIIbSIK

KHCIOPOZ, — a30T — YTJIepo/,

+ KpeMHU — xJ10p — ocdop

Bbi0epuTe HeCKO0/IbKO MPaBU/IBHBIX OTBETOB. JTH OKCH/bI CIIOCOOHBI MPOABIATH amM(o-
TepHbIe CBOMCTBA:

P20s

CaO

+Al03

+Zn0

BLIGEPI/ITE OUH npaBnm;an‘i OTBeT. Y CTaHOBUTE COOTBETCTBHE MeXAay XUuMHYeCKHM 3JJie-
MEHTOM H KO/IMYE€CTBOM IIPDOTOHOB B AApP€ aTOMA.

1. xsop 1.8
2. yrjaepoj 2.17
3. ¢rop 3.6
4. KUCJIOPOJ 4.9

5.12

I[IpaBunbHBIN oTBeT: 1-2, 2-3, 3-4, 4-1

Bbi0epuTe 0JH NMpaBWIbLHBIA OTBeT. [[Jii XUMHYeCKOro 3/1eMeHTa C MOPAAKOBbIM HOMe-
pom 15 BbiOepuTe MpaBU/IbHBIE YTBEP)KAEHUsI, XapaKTepHu3yoIl[ie ero CBOMCTBa:

+ o0IIlee KOJTMUECTBO 3/IEKTPOHOB B aToMe 15

3/IeMeHT TTI000YHOM MOATPYTIITbI

MeTasl

+3/1eMeHT IJIaBHOM MOATPYIIIbI

Bbi0epuTe oguH NpaBU/IbHBIN 0TBeT. Krc/1as cosib umeet hopmyJty:
AlPOg4

AlOH)3(PO4),

+Al(H2PO4)3

(AI(OH)2)3PO4




BbiOepuTe 0jiH NPaBU/IbHBINA 0TBeT. XMMHUUYeCKasi CBA3b AB/ISAETCA Haubo,iee Mmo/IIPHON B
COeJUHEeHUH:

H>S

+H>0

NH;

CH4

Bri0epuTe HeCKO/IbKO NMPAaBH/IBHBIX OTBETOB JTH OKCH/bI CIIOCOOHBI MPOABIATH aMmdo-
TepHbIe CBOMCTBA:

P>0s

CaO

+AL0O3

+7Zn0

Bonpocs! piisi codecejoBanus no pasgeny 3 « XuMUuecKasi TEpMOMHAMUKA U KHHETHKa»

1. Uto usyyaeT xumuueckasi TepMOJMHaMUKa?

2. CKOpoCTH MpOTeKaHusl XUMHUUYEeCKHX TTpeBpallleHU U MeXaHW3Mbl 3THUX TpeBpallieHUi.

3. DHepreTuyecKre XapakTepUCTUKUA GU3NUECKUX U XMMHUUYEeCKUX MPOLeCCOB U CITOCOOHOCTb XUMUYe-
CKHX CUCTEM BBITIOJTHATE TOIe3HYI0 paboTy.

4. YcnoBus CMeleH:s] XUMUYEeCKOr0 PaBHOBECHSI.

5. BnusiHue KaTairM3aTopoB Ha CKOPOCTbh XMMUYECKHX TTPOLIeCCOB.

Tunosble 3a/jauu N0 pasjeny 3 «XuMHuyecKas TepMOJUHAMUKA U KHUHEeTHKa».

1. KoHcranTta ckopocty peakuuu A + 2B o« 3C paBHa 0,8. HauanbHble KOHLIEHTpalLMd Be-
ujectB A u B paBHbl cooTBeTcTBeHHO 2,0 M 1 3,0 M. Bblunc/ivTe CKOPOCTh peaklid B Haya/lbHbIN
MOMEHT Y KOr/la KOHL|eHTpalus BewjectBa B crana pasHoii 0,6 M.

2. Koncranra ckopoctu peakuyu 2 A + B « 2C paBHa 0,6. HauasibHble KOHLIEHTpaL[MUd Be-
ujectB A u B paBHbl cooTBeTcTBeHHO 0,4 M 1 0,5 M. Bblunc/ivTe CKOPOCTh peakliMM B HauyaabHbIN
MOMEHT ¥ B MOMEHT, KOr/ia KOHLIeHTpaLus Beljectsa A ymeHbluurcs Ha 0,2 M.

3. Yepe3 10 muHyT nocsie Havasa peakiuu 3 A + B « 2 C koHueHTpauuu BewectB A, B u C
coctaBuwiM cootBeTcTBeHHO 0,3 M, 0,1 M u 0,04 M. KoHcTaHTa ckopocty peakuuu paBHa 0,5. Beruvc-
JIUTe CKOPOCTb PeakluM B Haua/lbHbIi MOMEHT U uepe3 10 MUHYT MOC/e Havyaia peakLuu.

4. KoHCTaHTa CKOPOCTH peakiMu pa3/ioykeHUsi OKcuza a3ora (I) Ha a30T U KUCI0poA, paBHa 5 X
10 * . VicxoHas KoHLeHTpauys okcuza asora (1) pasaa 4,0 M. Belunc/iMTe Haya/JbHYIO CKOPOCTh pe-
aKILIMM U ee CKOPOCThb, Korja pa3noxxutcs 40% okcuga aszorta (I).

5. B romorenHotli cucreme A + 2 B « C paBHOBecHble KOHIleHTpaliuu BelijecTB A, B u C paB-
Hbl cooTBeTcTBeHHO 0,05 M, 0,10 M u 0,20 M. Bblunc/ivMTe KOHCTaHTY paBHOBECHSI U MCXOJHbIe KOH-
LIeHTpaLuu BelecTB A u B.

6. KoHCTaHTa paBHOBecHs TIpYM CHHTe3e aMMHakKa U3 a3oTa ¥ BoAopoza, paBHa 0,1. PaBHoBec-
Hble KOHLIEHTpalluM BOJOPOAA YW amMMHaka paBHbI cooTBeTcTBeHHO 0,6 M u 0,2 M. Bbruuciure
HavaJbHYI0 M PABHOBECHYH0 KOHLIEHTpaLMy a30Ta.

7. KoHuenTpaiuu okcuza cepol (IV) u Kuciopoia o peakuyy ObUTM COOTBETCTBEHHO PABHBI
0,03 M u 0,015 M. Tlpu paBHOBecuu KoHLeHTpalus okcuja cepsl (IV) crana paBHoti 0,01 M. Berumuc-
JIUTe paBHOBeCHbIe KOHLIEHTpALMU KUCI0po/a, okcrua cepol (VI) u KoHcTaHTy paBHOBecusi: SOz +0»
- SO3

8. PaBHOBecue mpotiecca pasnoxkeHusi okcuzaa asora (IV) Ha okcup aszora (II) u kuciopop
yCTaHOBWJ/IOCH NP KOHL|eHTpauusx okcuza asota (IV), okcuza asora (II) 1 kuciopoga, paBHbBIX COOT-
BerctBeHHO 0,08 M, 0,02 M u 0,01 M. Bblunc/inTh KOHCTaHTy paBHOBeCHUs! U Haya/lbHble KOHLIEHTpa-
LIMA UCXOJHBIX BELeCTB.



9. KoHcraHTa paBHOBecusi roMoreHHou cucreMbl AB - A + B paBna 0,06. PaBHOBecHast KOH-
teHTpauus BemectBa A paBHa 0,03 M. Haliti HauanbHyr0 KOHLleHTpaLuio BellectBa AB. Kakas fosist
3TOTr0 BelljeCTBa pas3/ioKuiacb K MOMEHTY YCTaHOB/IEHUSI pABHOBECHUS?

10. PaBHOBecue B cucteme A + B « 2 AB yCTaHOBU/IOCH IIPU KOHLIEHTpaLUAX BelljecTs A, B u
AB, paBHbIX coorBercTBeHHO, 0,04 M, 0,02 M u 0,06 M. BbeluncinTe KOHCTaHTY paBHOBECUS U
Haua/ibHble KOHLIEHTPALMM UCXOJHbBIX BEIL|eCTB.

11. B romorenHol cucteMe A + B « 2C paBHOBecHbIe KOHL|eHTpaluu BellectB A, B u C paB-
Hbl cootBeTcTBeHHO 0,12 M, 0,12 M wu 0,06 M. Bpruncimre KOHCTaHTy paBHOBECHs U HayajibHbIe
KOHL|eHTpaLuu BellecTB A u B.

TecToBble 3aiaHuA /I TeKyl[ero KOHTPOJIsl 3HaHUH 1o pa3jeny 3 «XumMudeckasi
TepMOJUHAMHUKA U KMHETHKa».

CTaHapTHBIM COCTOSIHMEM BellecTBa AB/IS1eTCH &

pacTBOpeHHOe BellleCTBO C KoHLeHTpaluel 1 mosb/n ipu 0°C u 1 at™.
yucroe BerecTso 1pu 0°C u 1 atm

pacTBOPeHHOe BellleCTBO C KOHLeHTpaluei 1 mosib/ Kr ripu 25°C u 1 atm
+yucroe BelecTso pu 25°C u 1 atm

Pa3HoCTh CyMM 3HTa/IBIUHA 00pa30BaHus NMPOAYKTOB PeaKiii ¥ CYMM SHTa/IbNMi 00pa3oBaHust
HCXO/JHBIX BelleCTB C yYeTOM CTeXHoMeTpUYecknx Ko3(p(puijueHToB B ypaBHeHMH XUMHUYECKOU
peakLyy Npu p = const, Ha3bIBAeTCA:

BHYTpPEHHel 5Heprueil CUCTeMbl

SHTabIIMeN pa3/ioKeHHsl BelljeCcTBa

+TernIoBbIM 3(h()eKTOM XMMUUECKOM peakLiiu

V3MeHeHHeM 3HTajbIINM XUMUYeCKOU peakLiiu

CucreMa Ha3bIBaeTCs1 FOMOTreHHOM, eC/Iu:

BCe BellleCTBa HaXOAATCSl B OJJMHAKOBOM arperaTHOM COCTOSIHUY;

BCe BellleCTBa HaXOASATCsl B Pa3/IMUHBIX arperaTHbIX COCTOSTHUSIX;

OHa COCTOUT U3 UaCTHUL] Pa3/TUUHBIX BEI[eCTB, PA3/IMUHOTO arperaTHOro COCTOSIHUS, PaBHOMEPHO
pacripeie/ieHHbIX OTHOCUTEBHO JIPYT JPYTa;

+0Ha 0JJHOPOZIHA BO BCEX CBOMX TOUKaX IO XUMHUYECKOMY COCTaBYy U CBOMCTBAM U He COZIeP)KUT
rpaHULIbl paszesna

JHTAa/IbNUA XapaKTepu3yer:

BHYTPEHHIOIO SHEepPrulo BelljecTsa

+TersiocoJep>kaHue BelecTsa

CTpeMJ/IeHUE BelljeCcTBa BCTYIIUTh B XUMHUUECKYIO peakL{Hio

TEeTIOTy 0Opa30BaHUs BeIleCTBa, B3SITYIO C MPOTHUBOIOIOKHBIM 3HAKOM

OHTa/IbIHA 00Pa30BaHUs BelleCTBA XapaKTepHu3yeT:

TEeTUI0Ty 00pa3oBaHus 1T CJI0)KHOTO BeIlleCTBa M3 MTPOCTHIX BeIIleCTB;

+TeryioTy obpa3oBaHusi 1MOJIb CJIO)KHOTO BEILleCTBA U3 MPOCTHIX BEL[eCTB;

TEeIJIOTYy CropaHusi 1T BellecTBa;

TeryioBoi 3 dekT obpa3oBaHusi 1MOJIb CJIOKHOTO BEI[eCTBa U3 MPOCTHIX BEI|eCTB, B3AThIN C IPOTHUBO-
T0JIO>KHBIM 3HAKOM.

J1A XUMHUUeCKHX peaKkLii, MPoTeKalolUX NPY CTaH/apPTHBIX YCI0BUSAX, BEPHO C/IeAylolee:
3H/I0TepMHUYECKUe peaKly He MOT'YT ITPOTeKaTh CaMOIPOX3BOJIbHO;

3H/I0TEepMHUYECKHe peaKliid MOTYT MPOTeKaTh MU MOBbIIIEHHbIX TeMIlepaTypax, ecjii U3MeHeHue SH-
TPOTIMU TIPU 3TOM Oy/IeT IOJI0KUTE/THEHBIM;



SH/I0TEPMUUYECKHE PeakKiiid MOTYT MPOTeKaThb TPH MOBIIIEHHbIX TeMIIepaTypax, eC/ii U3MeHeHHe SH-
Ta/IbIIMK TIPU 3TOM OY/IeT OTPHULATe/bHbBIM;

+3HI0TEPMUUYECKHE Peaki[ii MOTYT MPOTeKaThb TPH JIFOOBIX TeMIepaTypax, eC/id U3MeHeHHe SHepruu
I'n66ca rpu 3TOM OyZIeT OTPHUIIATETbHBIM.

He npou3Bojs BEIYHC/IEHUH, YKaKHUTe, /ISl KAKMX U3 MepPedrCc/IeHHbIX HIKe MPOLeCCOB H3MeHe-
HHe YHTPOINHH M0JI0KUTE/THHO:

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

4HCI(r )+ O2(r)=2Cl1 (1) +2H20 (1)

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

+NH4 NO3(k)=NO(r)+2HxO (r)

JInA KaKuX mporeccoB u3MeHeHue 3Hepruu I'nooca oyaer orpurjarenbHo npu 260 K 1 Hopmasib-
HOM aTMocC()epHOM /JaB/IeHUH

TasgHUsA JibJla

T/IaBJIeHYs JKese3a

+KpUCTa/UTU3aLuU BOJbI

KUTIeHUS BOJbI

Ecnu gis fanHoi peakiuu AG < 0, To ee mpoTeKaHue :

HabJ/1r0/JaeTCst TIpY JTFOOBIX YCIOBUSX

He HabJTIojaeTCs TIPU JIF0OBIX YCTOBUSIX

+BO3MOXXHO, HO TIPAKTUUECKH M3-3a MaJIOW CKOPOCTH MOYKeT He HabJIr0[aThCst
BO3MOYKHO TIPU Ha/IMUMK HEOOXOANMOr'0 peareHTa

TepmoanHaMuueckas (GyHKIHs, KOTOPasi XapaKTepu3yeT Mepy YIOPA/J0YeHHOCTH CUCTeMbI WIH
Mepy Oecriops/jika, Ha3bIBaeTCs:

+3HTpOIUen

SHTaJIbIIEeN

cBOOOHOM 3HEprueit

sHepruei ['ub6ca

Yemy paBHa TemioTa oopazoBanusa N>O(r) B TepMoxumuueckor peakiuu C(rpadur ) + 2Nz O(r
) = CO2( 1 )+ 2Nx( 1 );

A H (peakuus) = — 557,5 k/[x; A H(CO2) = — 393,5 k/[)k/M0/1b.

—164 kII>x/MoJ1b

—82 k[I)x/mMoJ1b

++82 k/>x/Monb

+164 xIx/Monb

Yemy paBeH TensioBoH 3¢ ekt peaknuu

2Mg (kp) + COz(r ) = 2MgO(xp ) + C (rpadmur)

A H (COy) = -1393,5 k/[)x / monib; A H°(MgO) = - 601,8 x/I>x / MoJIb.
+-810,1 x/Ix

+810 kIx

+405 k/Ix

—405 k/Ix

IIpu cropanuu 1 mosb rpaguTta (C) Beijensiercs 393,5 k/Dx Teniothbl. CiiejoBaTe/1bHO:
+AH Cropanus (C) =-393,5 K,H)K

Q cropanus (C) =-393,5 Kﬂﬂ(

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



H cropanust (C) =-393,5 KZ[)K

3aBHCHMMOCTb CKOPOCTH XHMHUYECKOH PeaKIMH 0T KOHI[eHTPALMH Pearupyriux BelecTs ycra-
HaB/IMBAeT:

+3aKOH JIeMCTBYIOIUX MAacCC [ijisi TOMOTeHHBIX peaKini

ripaBuio BauT- 'odda

3aKOH pa3basnieHust OcTBaibaa

ypaBHeHHe ['n66ca

H3MeHeHHe KOHI[eHTPAIUM PearupyolyiX BellecTB B eJUHUIY BpeMeHHU B eJJUHHIIE 00beMa WU
YHC/I0 3/IeMeHTapPHbIX aKTOB B3aMMO/IEHCTBHS B eJUHHUIY BDeMEHH B eJUHHIle 00beMa Ha3bIBa-
ercs:

MOPSIAKOM peakiuu

+CKOpPOCTBIO peakLuu

MeXaHH3MOM peaKLu1

SHeprven peakLuu

KoHcTaHTa CKOpPOCTH XMMHUECKO¥ peaKI[ui U3MEHUTCs, eC/I B CUCTeMe:

+U3MEeHUThb TeMIlepaTypy

BBeCTH Karajuv3aTop

BBECTU UHTUOUTOP

M3MEeHUTh KOHLIEHTpal[X pPearupyrolyux BelecTB

CKOpOCTh KaKHX XHMHYECKHX PeaKI[HH YBeIMUMBAETCA C POCTOM TeMIlepaTyphbl:
JIFOOBIX

HUKaKAX

9K30TEPMHUECKUX

+3HJ0TePMUYECKUX

YBenuueHnue CKOpPOCTH XUMHUYeCKOM P€aKIUMH IIPH MOBbIIII€HHUHU TeMII€EPATyPhbI 00bACHAETCS:
YMeHbIIEeHNeM 4HnCila CTOTKHOBEHH MEeXAy MOJIEKYJ/IaMHU

yBe/IMUEHUEM HOTeHHHaHBHOﬁ SHEPIrvur MOJIEKYJI

+yBe/IMYeHueM 4Hcjia aKTUBHBIX MOJIEKY T

YMEHBbIIeHNEM 3HEPIr aKTHUBALIUH

JeiicTBHe KaTa/iu3aTopa 00bSICHAETCSA TEM, UTO:

+B TIPUCYTCTBUM KaTajK3aTopa peakiys UJeT ApyruM MmyTeM — uepe3 SHepreTuuecku bosiee 10CTyTI-
Hble CTaJuy;

KaTa/iM3aTop CHWKAaeT SHepPIrUi0 aKTUBaLUHY;

KaTaM3aTop cMelllaeT XUMUUeCcKoe paBHOBeCHe peakiuu

B CTOPOHY 00pa30BaHus MPOJYKTOB,;

B MPUCYTCTBUU KaTa/lnl3aTopa yBeMUMBAeTCsl YUCIO0 CTOJKHOBEHUHN MOJIEKYI.

Ec1u jaB/ieHre B peakKIjMOHHOM CHCTeMe MOHU3UTH B 2 pa3a, ckopocTh peaknuu 2NO + Oz —
2NOz:

YMeHbIIUTCSA B 2 pasa

YBeJIMUUTCA B 4 pasa

+yMeHbILIUTCSA B 8 pa3

YBeJIMUUTCA B 2 pasa

MaremaTH4YeCcKUM BbIpa)KeHHeM 3aKO0Ha JIefiCTBYIOLIMX MacC
ans peakyuu CO2(r ) + 4Hx(r ) = CHs( 1) + 2H2 O(r ) siB/sieTcs:
v = k C(CO»)-4C(H>)



v = k C(CHy)-C( H,0)?
+0 = k C(COy)-C(H2)*
v = k C(CHy)-2C( H20)

CKOpOCTb XUMHYeCKOH peaKIUH AB/IsIeTCS BBICOKOH, eC/IN:
SHeprusi akTUBaL[UM BbICOKast

5Heprus akTuBaLuu pasHa 0

+3Heprusi akTUBaL[u1 HU3Kast

SHeprusi akTUBaLUM CpeHss

IIpu yBenmnueHun Temneparypsl Ha40°C ckopocTh peaknuu Bo3pocia B 81 pas, TemMnepaTypHbIH
K03((puIjueHT CKOPOCTH peaKkLiii paBeH:

2

4

+3

5)

Ha cko0/1bKO Ipa/lycoB C/ielyeT MOBBICHTh TeMIIepaTypy ra3000pa3Hoii cMecH JJIs1 yBeTHUeHHUs
CKOPOCTH peakuuu B 16 pa3s TemnepaTypHbIii Ko3(duipeHT paBeH 2:

20°C

30°C

+40°C

50°C

Ckopoctb npamoi peakiuu Hx(r ) + I>(r ) = 2HI ( r ) npu noBbIlIeHUH AaB/IeHHUs B 5 pa3 B03-
pacrert:

B 5 pa3s

+B 25 pa3

B 10 pa3

B 125 pa3

Ec1u jaB/ieHre cCUCTeMbl YBeJTMYUTCS B 2 pa3a, TO CKOPOCTh XMMU4YecKon peakiuu 2Al (kp ) +
3Cly( r ) = 2AICI3( Kp ) u3MeHHUTCA:

B 2 pasa

+B 8 pa3

B 16 pa3

B 32 pa3a

Ckopoctb npamoi peakiyuu CO(r ) + C(rpadur ) = 2CO(r ) npu noBbIIeHUH JAaB/ieHHs B 4
pasa Bo3pacTeT:

B 4 pasa

B 8 pa3

+B 16 pa3

B 32 pasa

MaremaTH4yecKUM BbIpa)KeHHeM 3aK0Ha JieMcTByOIIMX Macc Ajis peaknuu C (rpadur ) + 2N O
(r)=COz(r) + 2Nz( r ) AiBIsIETCSA :

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

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

+v = k C (N20)%;

v=k C(COz) -C (Nz)z.



Eciu npy noBbilieHuM TeMiepaTrypbl Ha 30° CKOpoCTh peakiMu yBe/IMuUM/Iack B 27 pas, Temiie-
paTypHbIi K03 GULMeHT CKOPOCTH peaKIiiH PaBeH:

8

2

4

+3

Ecim TeMnepaTypHbId K03 uijueHT CKOPOCTH peaklii paBeH 2, a TeMIreparypa Bo3poc/ia Ha
20°, TO BO CKO/IBKO pa3 CKOPOCTh peaKliiy BO3pacTeT?

+4

8

16

32

Ecu 00beM 3aKpbITOH CHCTEMBI, B KOTOPOH YCTAaHOBH/IOCH XUMHYecKoe paBHoOBecue 2S0; (r ) +
02 (r) - 2SO3 (T ), YMEHBIIIUTD:

TO CKOPOCTH TIPSIMOM M 00paTHOM peakIuii OCTaHYTCS paBHBIMU;

+CKOpOCTB TIPSIMOM peakLiH CTaHeT OoJiblile CKOpPOCTH 06paTHOM peakiuy;

CKOPOCTh TIPSIMOM peakL[iu CTaHeT MeHbllle CKOPOCTU 00paTHOM peakivu;

paBHOBeCHe He CMeCTUTCS

K cMelleHHI0 XUMHUYECKOT'0 PAaBHOBECHsI peaKIiuHf

4HCI (r) + O2(1) « 2 Clx(T1) + 2 H20 (Tr) B/1€BO B 3aKpbITOH CHUCTeMe NIPUBEJET :
nobaB/eHue KUCI0poja

+100aBJieHre Xopa

BBe/leHHe KaTann3aTropa

TIOHVDKEHUe JlaBIeHust

IIpu yBe/ilMYeHUH /|JaB/IeHUs1 PaBHOBecHe peaKLiu
CO(r)+H0(r) « COx(r)+Hxr); AH®° =41 xk/Ix :

CMECTUTCS B/IEBO

CMECTUTCS BIPaBO

+He CMeCcTUTCA

CKOPOCTh TIPSIMOM peakLiu CTaHeT 0oJiblile CKOPOCTU 0OpaTHOM peakivu

KoHcTaHTa paBHOBeCHsI peaKi[uu
CO2(r) + CaO(kKp) - CaCO3( kp):
Kp = [CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2 ]/[CaCO3]

+Kp = 1/[CO2]

Kp = [Ca0]/ [CaCO3]

PaBHoOBecue peakiyu

27ZnS (xp ) +302(r) ~ 2ZnO(xp ) + 2SO2( Kp ), A H < 0 cmecTUTCS B/IeBO:
MPY yBeIMUEeHWH KOHLIeHTPali KUCI0po/a

+10TI0JIHUTE/IbHOM BBeieHnH ZnO

+TIOBBILLIEHUM TeMIIepPaTyphbl

TOBBIIIEHUM J1aBJIeHUS

KoHcTaHTa XMMHUYeCKOro PaBHOBeCHA MOKA3bIBAET:
+COOTHOILIIEHHE MOJISIPHBIX KOHL[EHTpaLII/Iﬁ IMPOAYKTOB pedKIIM U NUCXOHBIX BEIleCTB B COCTOAHUN
XUMHUUECKOr'o pdBHOBeCH,



BO CKOJIBKO Pa3 MOJISIpHbIe KOHLIEHTPALIMK MCXOJHBIX BelleCTB 0OJbllle KOHI[eHTPALHA TIPOYKTOB pe-
aKLy;

COOTHOIIIEHHe CKOPOCTel MPsIMOi 1 00paTHOM peakLvi;

COOTHOIIIeHWe SHePrui aKTHUBAL[UH TIPSIMOM ¥ 00paTHOM peakuyii

B BhIpa)KeHHEe KOHCTAaHThI PAaBHOBECHsI PeaK[ii He BXO/AT KOHLIEHTPALHH B3auMO/IeiiCTBYIO-
LUX:

ra3oo0pa3HbIX BellecTB

JKUJIKUX BeILeCTB

+ TBep/bIX BEIL[eCTB

PaCTBOPEHHBIX BEIL[eCTB

KoncranTa paBHoBecus: peakuuu 2CO(r ) + Oz(r ) = 2C0Oz(r):
+ Kp = [CO2]¥/ [COJ? [02]

Kp =[CO2]/[CO]

Kp = 1/[CO2]

Kp = [COJ/ [CO2]

PaBHOBecHe peakiuu

CO2(r ) + CaO(xp ) = CaCO3( xkp ), AH< 0, cMecTUTCSI B/IeBO:
TIPU TIOBBILLIEHUH /IaB/IeHUS

MOBBIIIeHUH KoHLleHTparu CO»

JoroHuTe/IbHOM BBesieHnH CaCOs3

+TIOBBIIIIEHUH TeMITePaTypPhl

B kakoit P€aKIui YBe/IMUEHHUE o0beMa CHCTeMbI He BbI30BeT
CMell€eHUA PaBHOBECHUA:

2S02(r)+ 0x(r) « 2S0O3(1)

N2 O4(r) « 2NO(r)

+Ha (1) +Cla(r) & 2HCI(T)

Na(r)+3Hx(r) o 2NH3(r)

B Kako# peakiju¥ yBe/IMUeHHe 00beMa CUCTeMbI BbI30BeT CMellleHHe PAaBHOBECHS B CTOPOHY HC-
XOHBIX BeIl|eCTB:

2SO 2(r ) +302(1r) « 2SO3(Tr)

+N 204(T) & 2NO2(T)

Ho(r)+Cl(r) « 2HCI(r)

Ha(r)+Ixr) « 2HI(r)

PaBHoBecue peaknuu CO2(r ) + C(rpadur ) - 2CO(r ) npu noBbIILIEHUH JaB/IeHUA:
He CMeCTUTCS
CMEeCTUTCS B CTOPOHY KOHEUHBIX NTPOJYKTOB
+CMeCTUTCS B CTOPOHY UCXOJHBIX BelleCTB
W3MEeHUTCsl IMHEMHO
Bonipocs! /isi codecegoBaHus 1o pasjeny «PacTrBopbi»
1. TlonsTHe pacTBOpa. DJIEKTPOUTHYECKask Teopusi oOpa3oBaHUs pacTBOPOB. CriocoObI BhIpayKEHUS
KOHLIeHTpaLi¥ pacTBOPOB.
2. Incconmariysi 3/1eKTPOJIMTOB B BOAHBIX pacTBopax. Ciabble v CU/bHBIE 3/1eKTPOUTHI. KoHCTaHTa 1
CTerneHb 371eKTPOJTUTUYECKON JUCCOLIMALIUU.
3. Cpezia BOJHBIX pPacTBOPOB: KHCJIasi, HeMTpasbHas, IenouHasi. Pacuer pH cumbHBIX U CabbIX 37ek-
TPOJIUTOB.
4. Peakiiuu MOHHOTO 0OMeHa. ['MApOJ/N3 CoMen.



5. OcHOBHBI€ NOJI0)KeHUSI KOOPAWHALMOHHON TEOPUH.

6. OCHOBHBI€ TUIBI 1 HOMEHKJIaTypa KOMIIEKCHBIX COeJUHEHUM.

7. Ilpuposa XMMHAUYECKOU CBSI3M B KOMILJIEKCHBIX COeJUHeHMsX. [Jucconpanys KOMIIEKCHBIX COe/iu-
HEeHU! B pacTBOpax.

Tunossble 3aja4M 1o paspaeny «PacTBopbi»

1. Belunc/iuTe MOMSJIbHYIO M S5KBHUBAJIeHTHYHO KOHLleHTpaLuu 12% -ro pactBopa cyJbgara am-
MOHMS (TJIOTHOCTH pacTtBopa 1,069 r/mm).

2. BoluMcuTe 5KBHBAJIeHTHYIO KOHLIEHTpALIMI0 U MOJISIPHYIO ZIO/II0 Cy/b(ara ajtOMUHUS B
20% - HOM pacTBOpe IJIOTHOCTBIO 1,226 r/miL.

3. OKBUBasieHTHasi KOHILIEHTpalusi KapOoHaTa HaTpusi B pacTBope IIOTHOCTBIO 1,040 paBHa
0,80 H. Bbrumcmre MacCOBYIO ZIO/TI0 U MOJIIPHYIO [IO/TF0 KapOOHaTa HaTPHUsl B pacTBOPe.

4. MonsipHasi KOHL|eHTpaLys TUAPOKCUA HaTpUs B pacTBOpe MioTHOCThIO 1,180 paBHa 4,85 M.
Bbrunciiute MaccoByto Z0/10 TUAPOKCH/A HATPUSI U MOJISITIBHOCTE pacTBOPa.

5. KakoBa Macca xjopujia Kanbiusi, Heobxoaumasi st mpurotosyienys 250 ma 2H pactBopa?
BolunciuTe MOJISJIBHOCTE PacTBOpa, ecyiy ero rioTHoCTs 1,050 r/mi.

6. KakoBa mMacca kapboHaTa HaTpus, HeobxoauMas it mpurotoBiaenust 200 mu 0,7 M pacTtBo-
pa? Berurc/iuTe MOISIDHYIO [JOJIFO COJIM B 3TOM pPacTBOpe, eC/iv ero miaoTHOCTh 1,070 r/mi.

7. Ckosibko MJ1 96% - ro pacTBOpa CepHOM KMC/IOThI MJIOTHOCTHIO 1,84 r/M/1 HY)KHO B3ATb JJIsI
nipurotos/enus 0,5 i1 0,2 H pactBopa. Berunciivte MO/siZIbHOCTb KUCXOHOI'O pacTBOpa.

8. Ckonbko mi 6,35 H pactBopa cynbgara ammonus (I710THOCTH pactBopa 1,200 r/mit) Hy>KHO
B3ATh /151 ripurorosseHus 200 M 10% -ro pacteopa maotHocTer0 1,057 r/ma? BelumciuTe SKBHBa-
JIEHTHYO KOHL|eHTPaLMI0 KOHeYHOI'0 pacTBopa.

9. BelunciiiTe MOJISIDHYIO KOHLIEHTPALIMIO U MOJISIDHYO [10/1t0 HUTpaTta Kanusi B 20% - HOM pac-
TBOpeE MIOTHOCTHIO 1,056 /M.

10. Kakoit 06beM BozibI HY»KHO J06aButh K 300 mut 2,8 H pacTBopa cepHOM KHCIOTBI TJIOTHO-
cteto 1,085 r/mn ajig nonyuenusi 9% -ro pacteopa? Beurc/inTe MOISUIBHOCTb UCXOAHOTO pacTBopa.

11. BbluMC/IMTe SKBHMBAJIEHTHYIO KOHLEHTPALIMIO ¥ MaCCOBYIO JIOJIF0 HUTpara MarHusi B 16% -
HOM pacTBOpe MIOTHOCTHIO 1,127 r/mi1.
TecToBbIe 33/laHMA /I/IA TeKYI|ero KOHTPOJIsi 3HAaHUH 1o pa3jeny «PacTrBopbi»:

CooTHecHuTe CIoCco0bI BHIPA)KeHUS KOHIEHTPALUI U e{MHUIbI H3MePeHUsI KOHLIeHTPaui

1. MosisipHast 4. % (25%)

2. MOJIsi/IbHast 3. MOJib 3KB/J1 (25%)

3. SKBUBaJIeHTHasi 2. MOJb/KTr(25%)

4. poLjeHTHas 1. Mo/ (25%)
/M1

IIpoijeHTHAasA KOHLIEHTPAIUA — 3TO:
Macca BelllectBa B 1 MJ1 pacTBopa
MOJIb BellleCcTBa B 1 KI' pacCTBOpUTeIsI
MOJIb BelllecTBa B 1 UTpe pacTBopa
+Macca BelectBa B 100 r pactBopa

MonsipHas KOHLIeHTpaLs — 3T0:
Macca Belrectsa B 1 Mj1 pactBopa
MOJIb BelljeCTBa B 1 KI' paCTBOpUTe/Is
+ MOJIb BellecTsa B 1 iuTpe pacTBopa
Macca Beljectsa B 100 r pactBopa



CK0/IbKO rPaMMOB PaCTBOPEHHOr0 BelllecTBa cojep>XuTca B 50 r pacTBopa ¢ MaccoBoM foJiei
(B-Ba) = 10%?

10r

20r

+ 5r

40r

CKo0/1IbKO MOJIed PaCTBOPEHHOr0 BellleCTBa COAePXXUTCA B 1 /1 JeiiMoJIAPHOro pacrBopa?
0,2mMo/1b

1Mob

+ 0,1Mo0/1b

0,01monn

Kakue 13 C/1ejyIoIuXx 3/1eKTPO/IMTOB NPH JUCConHanuu oodpasyromux noubl H' 1 OH™ opHo-
BpeMeHHO?

Ca(OH)2

KOH

H3POq4

+AI(OH)3

Kakue 3/71eKTPO/IMTHI ABIAKTCA CHIBHBIMH?
+HCI

+KOH

H>S

H3PO4

CKOJ/IBKO HOHOB 00pa3yercsi Npu Aucconuanuu mosiekysabl (NH4)2S04?
2

6

+3

4

Kakue 3/1eKTpo/IMThl B MOHHOM YPaBHEHHH CJ1e/lyIolell peaKiii 3alMCbIBAIOTCS B BU/le HOHOB:
CaCO3

+HI

+Cal>

CO2

Kakwue BemiecTBa 00pa3ylT NpH JUCCOLUALAHA HOHBI Mn?*?
KMnOg4

+MnCl

Na>MnQOg4

MnO3

Kakwue 3/1eKTpo/InThI 00pa3yloT NpH JUCCOLUALIMHU X/10pU/-uoHbI CI'?
KCIOs3

+HCI

Ca(CIO):

HCIO

Kakue 13 c1efylompx 3/1eKTPO/IMTOB AB/ISAIOTCA C/1a0bIMH?
H>SOq4



NaCI
AI(NO3)3
+H3PO4

Kakue BemecrBa B MOHHOM YPaBHEeHHMH C/1e/lyIoliell peaKLi{ 3aNMCbIBAIOTCA B BH/ie MOJIEKYJI:
+H>S

Pb(NO3):

+PbS

HNO3

YeMy paBHO HOHHOE IPOU3BeAeHHe BojbI (t = 25°C)?

1012

10710

+10-14

107

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

12

+5

9

Kakue u3 d1eayrmmux coJiei He noaABEpPrarnTcs FHAPOJIH:;Y?
PbNO;

+KNO3

Al»(SO4)3

Pb,COs3

PacTBOpbI, KAKHX 3/IEKTPO/IMTOB XapaKTepu3ylTcs 3Hadenuamu pH > 7?
+NaxCO3

+CaS

AI(NO3)3

BaCl,

IIpu kakux 3HaueHusnx pH ¢eHondTanenH oKpamMBaeTcsi B Ma/IMHOBbIN L[BeT?
+12

4

7

+14

Kakyrw okpacKy npuodperaer JJakMyC B HeUTPa/IbHO# cpeje?
MaJIMHOBYO

CUHIOHO

KpacHY0

+(10/1eTOBYIO

PacTBopbl, KakuX Co0J1eiil XapaKTepu3yrTcs 3HaueHusamu pH < 7?
NaBr

+Cd(NO3)2

+FeCl3

+CuS0O4

IIpu B3auMojieCTBUM, KAKUX /IBYX BeIlleCTB, MPOUCXO/JUT PeaKiusa HeUTpaiu3anuua?



NaCI+AgNOs
BaCI>+H>0
+NaOH+HNO3;
BaCI>,+H2S0q4

19 M1 11 %-ro pactBopa KOH ( p = 1,01 r/cv®) cmemanm

c 200 M1 Boabl. PaccumTaiiTe MOIAPHYIO 010 TI0TyYEHHOT0 PacTBOpA.
0,0029;

+0,0031;

0,0034;

0,0028 .

Ha neiiTpammsanuio 50 cM® pacTBopa KHC/I0THI H3pacxofoBano 25 cv® 0,5 H pacTBopa HieI04n.
Yemy paBHa Mo/IsIpHasi KOHLIeHTPaL¥sl 5)KBUBa/IeHTa (HOPMa/IbHOCTb) KUC/I0ThI?

+0,25 MoJ1b 3KB/JT

0,5 Monb 3KB/N

2,5 MO/b 3KB/J

1 Mo 3KB/T

Kakoii 06em 50 %- ro pacresopa KOH ( p = 1,538 r/cm3) Tpebyercs jisi npurotoBsienus 3. 0,1
M pactBopa KOH?

10,5 mn

+21,85 mn

30,4 mn

42,25 mn

Boiunciure MosisipHylo KoHileHTpanuo 20 %-ro pactBopa
xyopuja Kaaenuda (p = 1,178 r/ cm®)

4,24 mn

+2,12 MoJb/ 11

1,06 mn

4,24 mn

5 M 30 %-ro pacrBopa NaOH ( p = 1,1 r/ cm3) cmernasu ¢ 1 71 Bojbl. KakoBa MosisipHasa KOH-
HeHTpanus MoJy4eHHOro pacTsopa?

0,035 Mmomb/n

+0,041 mMosb/n

0,050 momb/ 1

0,045 momb/ 1

Kakoii 06bem 20 %-ro pacrBopa KOH ( p = 1,238 r/ cm3) Tpedyercs jisi nmpuroroByieHus 2 i 0,2
M pacreopa KOH?

100 mn

+90,47 mn

105,5 mn

125,35 mn

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

+9 %;

10 %;

8 %.



3r H>SO4 pacTtBopeno B 50 M Bojbl. UeMy paBHa MOJIsipHasA KOHLIeHTPAlMs 5)KBUBa/IeHTa /IaH-
HOI'0 PacTBOpa, eC/IM ero IJI0THOCTh cocTrasJiser 1,01 r/ om?

2,34 Monb 3KB/N

+1,17 MOJIb 3KB/N

0,55 Mok 3KB/N

1,03 MoJIb 3KB/N

Omnpepenure Maccy 3 %-ro pacTBopa nepoKcuja Bo0PO/a eC/Iv OH MOJIy4YeH NpH pa30aB/ieHHH
50r 30%- ro pacrBopa.

100

+500 r

5000 r

300r

Kakoii 06bem 10 %- ro pacreopa Na OH ( p =1,2 r/ cm®) TpeGyercs j1si npuroTos/ienus 21 0,1
M pactBopa?

100 mn

90,5 mn

+66,7 M

125,4 mn

CKO0/IbKO rpPaMMOB XJIOPHCTOr0 Ka/iusi Hafio pactBopuTth B 90 r 8%-ro pacrBopa 3Toii coJiy,
yT00BI MOTy4YeHHbIH pacTBop cran 10%- m?

+27r1

8r

10r

1r

60 r 5 %-ro pactBopa cy/ib¢ara Megu Bbinapuiu A0 50r. OnpeeMTe MacCoOBYIO /10/II0 COJTUA B
MOJIy4eHHOM pacTBope.

7 %

8 %

12 %

+6 %

PaccuuTaiite pH 0,02 M pacrBopa CH3COOH

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

Bbrunciure crenenb gucconmanyu u pH 0,001 M pacrBopa HCN.
o =1, pH = 3,0;

+a =0,89-103, pH = 6,1;

a=0,78-103 pH = 6,8;

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

Kakwue 13 JaHHBIX peaKijuil NPOTeKaKT B pacTBOpe HeodpaTumo?
+K> SO3 + HCI =

+Naz CO3 + H2 SO4 =

K>SO4 + NaCl =



+KCN + HNO3 =

PaccunTaiite pH 0,001 M pacrBopa Ba(OH)..

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

Kakue U3 JaHHBIX PeaKkjuii MPOTEKAKT B PACTBOPe HEOOpPaTUMO?
+Ba(NO 3)2+ H2 SO4 =

Ba(NO 3).+ NaCl =

+AI(NO 3)s + KOH =

KOH + HCIO4 =

Paccunrtaute pH u pOH 0,0001 M pacresopa H>CO3, yunuTbiBasi T0/1bKO NePBYIO CTyleHb AMC-
coLaIiuH .

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

pH =4, pOH = 10;

pH =10, pOH = 4;

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

Bbi0epuTe HeCKO/IBKO MPAaBWIBLHBIX OTBETOB.

IIpu cMemIeHUM JBYX KOJ/JIOWJHBIX PACTBOPOB C PAa3HOMMEHHO 3apPsDKeHHBIMH YaCTHIIAMHU
HaO/0/jaeTcs:

TOBBIIIIEHNE YCTOMUMBOCTU KOJVIOUIHBIX CUCTEM

+TIOHWKeHHE YCTOMUHUBOCTU KO/UIOUAHBIX CUCTEM

+pa3pylieHre KO/UIOUIHBIX CUCTEM

+BbITIa/IeHHe 0CajIKa

Bbi0epuTe HeCKO/TBKO MPAaBWILHBIX 0TBETOB. ['H/Ipo/1M3y M0 aHHOHY MO/BEPralTCs BellecTBa:
K2SO4

AlCl;

+NazPOq4

+K2COs3

Bbi0epuTe 0JUH NMpaBWIbLHBINA 0TBeT. MaccoBasi /10/is1 PaCTBOPEHHOI'0 BelleCTBA MOXXeT
OBITH BbIPpA)KeHA B:

rpaMMax

MOJISIX

+10/I9X e JUHULIbI

KKaJl

Bbi0epuTe ofuH NpaBUWIbHBIN 0TBeT. OTHOIIEHHE PAaCTBOPEHHOr0 BellleCTBa K Macce pac-
TBOPAa MOXKeT OBITH BBIPA)KEHO B:

rpaMMax

MOJISIX

+1IpoLieHTax

KKaJl

Tunosble 3a/id4M 110 pa3jesiy: «OKHC/IUTE/IbHO-BOCCTaHOBUTE/IbLHbIE nponeccbon

CocTaBbTe ypaBHeHUe OKHUC/IWTEeIbHO-BOCCTAaHOBUTEILHOW peakLiuH, UAyLel Mo Ccaefyroleld cxeme.
PaccraBbTe K03¢GHLIMeHTbI B ypaBHEHUN PeakKLvu.



st KaKA0M peaklUM YKaKuTe, KakKoe BeLeCTBO SIBJISIETCS OKUC/IUTENeM, Kakoe - BOCCTaHOBUTE-
JiIeM; KakKoe BellleCTBO OKMC/ISIeTCsl, KaKoe - BOCCTaHaB/IUBaAeTCs.
1. KMnOg4+ H3PO3+ H2SO4 - MnSOg4+ H3PO4+ K2SO4 + H2O
2.NaSOs; + KMnO4 + H O - NaxSO4 + MnO»> + KOH
3.KBr + KBrO3 + H,SO4 - Br2 + KoSO4 + HXO
4 KMnO4+ NaxSO3 + KOH - KoMnQOg4 + NaxSO4 + H,O
5.AsH; + HNOs; — H3AsO4 + NO; + H,O
6.Cd + KMnO4 + H>SO4 —» CdSO4 + MnSO4 + KoSO4 + HO
7.Crn03 + KC103 + KOH - K>CrO4 + KC1 + H,O
8.MnSO; + PbO, + HNO3 -~ HMnOj4 + Pb(NOgz). + PbSO4 + H.O
9.FeSO4 + KoCr2O7 + HoSO4 — Fex(SO4)3 + Cra(SO4)s + KoSO4 + HO
10.K>Cr207 + H3POs + HoSOs — Cra(SO4)z + H3PO4 + KoSO4 + H2O
11.H3As0s3 + KMnQO4 + HoSO4 — H3AsO4 + MnSO4 + K2SO4 + HXO
[ns cnenyromux 3alaHU  COCTaBbTe CXeMY, HalMILUTe YpaBHEHHUsI 37IeKTPOJHBIX MPOLIeCCOB
Y BbruncauTe 3/]C raibBaHUYECKOr0 3/1IeMeHTa, COCTOSILEr0 U3 JBYX MeTaslIOB, onylueHHbIX B 0,1 M
pacTBOP HUTPATOB 3TUX METa/IJIOB, €C/IA MeTaJl/bl:
12. Cepebpo u Me[ipb.
13. Megb ¥ MarHuii.
14. Xpom u mefip.
15. Hukenb v LMHK.
16. Cepebpo u xpom.
17. Marsuii u »kemne3o.
18. OnoBo u cepebpo.
19. CBuHel1 1 KOOanbT.
20. OJ10BO U IJUHK.
21. XXene3o 1 HUKe/b.
22. Cepebpo u 0J10BO.

TecToBble 3d/ldHHUA /I TEKYIEro KOHTpPoJisd 3HAHUM MO pa3aeny «OKUC/IUTE/TBHO-
BOCCTAHOBHUTE/IbHDbIE€ D€AKIIUN»

CooTHecuTe CTeNneHH OKHC/IeHUs] MapraHijd B COeJUHEHUAX

A. Mn 1. +6 (25%)
B. MnO 2.0 (25%)
B. KMnOj 3. +2(25%)
T. K MnO,4 4. +7(25%)
5.-2
CooTHecHUTe CTereHU OKHUC/IeHUSA Cepbl B COeJUHEHUAX
1.S 2. +4 (25%)
2. S0, 1. 0 (25%)
3. H» SO3 4. -2 (25%)
4. ALLS; 3. +4 (25%)
+3
CooTHecHUTe CTereHU OKHUC/ICHUSA xp0Ma B COeJMHEHUAX
1. Cr 2. + 3(25%)
2. Cr203 1. 0 (25%)
3. K2Cr 207 4. +6 (25%)
4. K2CrO 4 3. +6 (25%)
+3




YKaxuTe BellleCTBA, KOTOPbIE MOT'YT NMPOABJ/IATH TOJIHLKO OKHC/IUTE/IbHbIE CBOMCTBA:
+KClO4

H»S

PbO>

+KoCr 207

Ykaxure BelleCTB, KOTOPbI€ MOI'YyT MPOAB/IATDH TO/IBKO BOCCTAHOBUTE/IbHbIE CBOﬁCTBa:
+Fe

+H>S

HNO;

K>Cr 207

YKaxuTe HOMepa BeleCTB, 00/1aa0INX OKUC/TUTE/TLHO-BOCCTAHOBUTE/THLHOM JJBOHCTBEHHO-
CTBIO:

PbO»

+HNO>

Al S3

+S

Ykaxure P€aKIUy, ITPA IMMPOTeKAHUU KOTOPbIX d30T IPOABJ/IAECT OKHC/IUTE/IbHbIE CBOMCTBA:
NH3 + 302 =6H20 + N>

+As; Oz + 2HNOs + Hz O = 2H3z AsO 4+ 2NO

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

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NOs), + 4H,0

Kakue u3 NnpuBeA€HHbIX HHU)Xe peaKunﬁ AB/JIAKTCA OKHC/INTE/IBHO - BOCCTAHOBUTE/IBHBIMMU
+H > + Brp = 2HBr

+Zn + SnCl> = ZnCl; + Sn

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

NH3 + HCl = NH4Cl

B KakHX peakiHax KHC/I0PO/] BLITOTHAET PO/Ib BOCCTAHOBUTE/IA?
+H 02 + HIO3=1» + H, O + O2

+AgNOs3t— Ag+NO 2+ Oz

Mg + O2 = MgO

Ag + HS + 02 = HoO + AgS

Kakue 13 0KHC/IUTE/IbHO - BOCCTAHOBHUTE/IBHbBIX peaKul/lﬁ ABJ/IAIOTCA peaKIIJUAMHU BHyTPpUMOJIe-
KYJIAPDHOI'0 OKHC/IEHUA- BOCCTAHOBJ/IEHUA?

+(NH4)2Cr207 —» Nz + Crz O3 + H20;

+KCIO3 - KCIl + Oy

Ag+ HS+ 02 =H2 O + AgoS;

H > + Br, = 2HBr.

Kakue u3 peaKuHﬁ ABJ/IAIOTCA pedKIIUAMHU MEXMOJ/IEKY/IAPDHOT0 OKMC/IeHHSI-BOCCTAHOB/IEHUS?
(NH4)2Cr2 O7 - N2 + Cr203 + H20O

KCIO3 - KCI + O

+Ag + HoS + 02 = H20 + AgoS

+H> + Bro = 2HBr

Kakue 13 peakijui IBJISIIOTCA peaK{UsAMHU AMCIPONOPLMOHHPOBaHUsA?



+4H3PO3; = 3 + H3PO4 + PH3

+3I> + 6KOH = KIO3 + 5KI + 3H,0
Mg + O2 = MgO

Ag + HS + 02 = H2O + AgS

Kakoii 13 MeTa/UI0B BBINOJIHSIET POJIb KaTo/ja B ra/IbBAHMYECKHX 3/IeMeHTaXx, 00pa30BaHHbBIX
3/IeKTPOJAMM:

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

Mg | Mg || Cr™|Cr

Sn uMg

+Sn u Cr

Ni uCr

Ni u Mg

Kakoii U3 MeTa/I/I0OB BBINOJIHAET PO/Ib aHO/Ia B TA/IbBAHUYECKHX J/IEMEHTaX, 00pa30BaHHbBIX
3/IEKTPOAaMH

Ni | Ni*2|| Sn*? |Sn;

Mg | Mg || Cr™|Cr

Sn u Mg

Snu Cr

Niu Cr

+Ni u Mg

3 yeTbipex MeTa/lioB — Ag, Cu, Al, Mg BbiOepuTe napy, Koropasi o6ecreuuT HaudosbIIee 3Ha-
yenue J/JIC .

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

Onpeyenure 3HaUeHue cranaapTHoi 3/IC rabBaHUYeCKOro 371eMeHTa, HCIo/Ib3ys TOK000pa-
3yI0IIIyI0 peakijiio, KOTopasi mpoTeKaeT npu ero padore: 2AI° + 3Ni*2 « 2Al1* + 3Ni’.

-1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

KOHIeHTPaIMOHHbIH 37IeMeHT COCTOMT M3 /IByX cepeOpsaHbIX 371ekTpoAoB ¢ C Ag' = 107! mosb/n
y oaHoro 1ekTpoaa u C Ag* = 10~ moan/a y gpyroro. Paccuutaiite 3/IC 3/1eMeHTa.

+0,18 B

1,18 B

-0,18 B

11,8 B

I'aibBaHUUYECKHI 3/1IeMeHT COCTOUT U3 CepedPSHOro 3/1eKTPo/ia, morpykeHHoro B 1 M pacrBop
AgNO3, u cTaHJapTHOT0 BOAOPOAHOro 31ekTpoja. Paccunraiire 3/IC 3/1emeHTa.

+0,8 B

8,0B

-0,8B

0,08 B

Omnpepenure 3/1C raibBaHUYECKOr0 3/IeMeHTa, COCTOALLEr0



U3 MarHHeBOM M )Ke/Ie3HOM IUIAaCTMHOK, NMOrpy)XKeHHbIX B 1 M pacTBoOpbl HMTPAaTOB 3THX
MeTa/l/IOB .

+1,92 B

0,19 B

-1,92 B

19,2 B

Onpegenure 3/IC B rajibBaHM4YeCcKOM 3J/ieMeHTe , 00pa30BaHHOM IO CXeMe
Sn [[Sn*?]=0,001 M || [Pb**]=1M | Pb?

+0,1 B

0,01 B

-0,1 B

1B

Kakoii U3 NepPeuHC/IeHHBIX HIKE META/I/IOB He MOXKET ObITh MOJIyUeH 3/1eKTPOo/IM30M
PacTBOPOB €ro com?

+Li

Sn

Ag

Bi

B Kakol moc/jeoBaTeLHOCTH Ha KarTojie OyAyT BOCCTaHaB/IMBaTbC KaTHOHBLI MeTaJl-
noB : Cu™; Zn**; Ag*; Cr™ w3 mx cMecu B BOJHOM pacTBope ?

Cu*?; Zn*?; Ag"; Cr®

Zn*%; Ag*; Cr'3; Cu™

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

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

Kakoii 06beM xsiopa (/) BBIAEJIMTCS MPH 3/IEKTPO/IM3e paciylaBa X/I0pH/Ja aJIOMUHUS NPH
nponyckanuu 96500 Kn 3nekTpuuecTBa

(my.)?

11,2

+5,6

22,4

56

Kakoe kosmmuectBo 3jekrpuuectBa ( Ki) Heo0xo/uMo mpomycTUTh yepe3 paciiaB THJAPOK-
cuia HarTpusA, YToObI HAa aHoJAe BBIAEJWIOCH 5,6 /1 Kucaopoaa (H.y.)?

1000

96,500

+96500

965

Kakas macca (r) a/lloOMHMHHSI BBIIE/IUTCA TPH 3/IeKTPOJ/IU3e

paciyiaBa XJ/IOpHAA a/IOMHHHSA, €C/Id Yepe3 3/IeKTPOJIUT MPOMyCKaTh
96500 Kn snekrpuuecrBa?

27

3

+9

18



I[Ipu >s3/eKTpoO/IM3e BOJHBLIX PAaCTBOPOB KaKHX CoJ/iell HA rpauTOBOM aHOJe BbIAe/IAeTCs
KHUCI0POA?

+NaNOQOs3 ; CuSOy4 ; CaCOs;

CuCly; CuS; NiBry;

CuCl; ; CuS; NaNO3;

CuS; NiBr; ; CaCOs.

MeTta//ibl Kakoro psja MOryT ObITH TMOJIyYeHbI 3/IEKTPO/JIM30M pacIIaBOB HX COJIeH H
He MOryT ObITH MOJIy4eHbI 3/IEKTPO/JIM30M PacTBOPOB 3THX COJIe?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

IIpu 3/1eKTpo/in3e BoJbl B TeueHue 1 uaca ObUIO mosiydeHo 56 1 Bojopoaa ( H.y.). Ompeae-
JIuTe CWIy ToKa (A), mpouiejiiero uepes 3jIeKTpo/M3ep .

1,34

+134

26,8

268

IIpu B3auMO/IeiCTBHM KaKUX KHC/IOT C IMHKOM BhIjle/IAeTc BOJOPOJ :
HNO3 ( K )

HNOs(p)

+HCI

+Ha SO4(p)

Kakue MeTa/l/ibl MPUH B3aMMOJENCTBHU C COJITHOM W pa30aB/eHHOW CepPHON KHC/I0TOH
He BBITeCHAIOT M3 HHUX BOJOPOA:

+Cu

+Ag

Mg

Ba

Kakue U3 MeTa/l/IOB BBITECHAKT U3 IIje/ioueil BOJOPOA ?
+Al;
Mg;
Cu;
+7Zn

C KakuM Hu3 BellecTB OyJeT pearMpoBaTh MeJb?
NaOH

+AgCl

H.O

HCI

C KakuMH H3 BellecTB 0Oy/JeT B3auMOJeiCTBOBATh a/TFOMUHUIA:
+Na OH

KNO»

+HCI

+H2S04(p )



C KakuMH M3 BellleCTB HHKe/lb OyJeT pearMpoBaTh NPH 00bIYHBIX YC/JIOBHSX :
H>O

O

+H> SO4(p)

+CuSOq4

Kakou u3 MeTas/u10B NacCMBUPYeTCSl NMPHU KOHTAKTe C BO3AYXOM?
Cu

K

Au

+Al

Kako# u3 MeranoB naccupupyercsa npu Konrakre ¢ H»> SO4( k) Ha xomnope ?
Cu

Au

K

+Al

Ha3oBuTe NpPOJYKT BOCCTAHOB/IEHHSI CEPHOW KOHIIEHTPHPOBAHHOW KHC/JI0ThI TPH B3au-
MO/JEMCTBHHM €€ C aKTHUBHBIMH MeTa/l/IaMH

+H>S

SO,

S

H>O

Ha3zoBure MNPOAYKT BOCCTAHOBJ/ICHUA CepHOﬁ KOHI‘EHTPHPOB&HHOﬁ KHUC/I0TbI TIPpH B3dH-
MOﬂEﬁCTBP[H ee C Mda/IOAKTUBHBIMH MeTad/I/laMH

H».S

SO

S

+S0»

Kakoii M3 MeTa/UI0B MOJXeT BBINO/HATH PO/b AHOAHOTO TOKPBITHS A/ Kese3a?
Cu

Ag

Pb

+Mg

Kakoii TUII KOppo3uH — XHUMHUYeCKass WIM JJ1eKTPOXHUMHUYeCKasi — peau3yercs NPU KOH-
TaKTe :

1) uuHKa ¢ pa30aB/eHHOW CepPHON KUC/IOTOM ; 2) a/IIOMHHHS C pa30aB/IeHHONH A30THOMN KHC-
JIoTOH ?

1 — xuMHueckas ; 2 — XuMHU4Jeckas ;

+1 — a/mekTpoxuMmnyeckas; 2 — 3JIeKTpOXUMUUecKas;

1 — x¥uMuyueckas ; 2 — 3JIeKTPOXUMHUUECKas;

1 — anekTpoxumuUyeckas; 2 — XuMmmuyeckas .

Ykaxure psijj MeTa/I/IOB, KOTOpPbIe MOT'yT BbINO/IHATH POJ/b
NPOTEKTOPOB 10 OTHOLIEHMIO K CBUHI|0BOMY U3/ie/IUI0, KOTOpoe
JKCIUTYaTHPYeTCA B 3/IEKTPOJIUTe, CO/iep)KalieM KHUCIO0POJ :
+Mg; Al; Ti

Ag; Au; Pt



Mg; Au; Pt
Al; Ti; Ag

Kakas u3 cxeM KOPpPO3HOHHOI0 ra/ilbBaHHYeCKOro 3/ieMeHTa 3alucaHa npaBuibHO? Ka-
KOH M3 MeTa/UI0B 0y/jeT paspyliaThbCs B pe3yjbTare KOPPO3HH :

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

2) () Mg |H' | Ti (+)?

1, paspyuuaercs Ti

1, paspyuuaercsa Mg

2, paspyuaetcs Ti

+2, paspyiuaercs Mg

Kakasi U3 (xeM KOpPpPO3MOHHOr0 rajlbBaHM4YeCKOro jjieMeHTa 3anvcaHa mnpaBuwibHO? Ka-
KOH M3 MeTa/UIOB He Oy/JeT pa3pylaTrbcsi B pe3y/bTaTre KOPPO3WH :

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

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

1, Pb;

2, Pb;

+1, Ag;

2, Ag.

Meap nokpbiTa 0/10BoM. BpiOepuTe cxeMy KOPPO3HOHHOIO ra/IbBAHUYECKOr0 3JIEMeHTa,
BO3HMKAIOIIEro MpH HAPYyLIeHHWH LeJIOCTHOCTH MOKPBITHA B YCJIOBHAX BJIAKHON armMocdepsl

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

(-)Sn | HY| Cu(+);

(-)Cu | H20; O2 | Sn(+).

BbiOepuTe 0JMH NMPaBWIbHBIN 0TBeT. TO/ILKO OTPHULIATE/IBHYH) CTeleHb OKHC/IeHUSI B CO-
e/JHHEHHUSX MO)KeT MPOSIB/IATH YIeMeHT:

opom

KHCJIOPOJ

XJI0P

+¢Top

Bbi0epuTe HEeCKO0/IBKO MPAaBH/IBHBIX 0TBeTOB. UTO0 M3 HIKENMepPeuHuC/JIeHHOr0 BXOJUT B CO-
CTaB C0J/1eBOro pacrBopa /{10/160eKKo:

+ IWCTU/IMPOBaHHas BOZA

HaTpui

caxaposa

+ Ka/Iui XJIOpUCThIN

nog,

Bbi0epuTe 0juH NpaBWIbHBIA 0TBeT. Kucopos Heo0Xxo UM A/isi IbIXaHUSI )KHBOTHBIM OP-
raHu3sMaM B KauecTBe:

+ oKucC/IMTeNd

BOCCTaHOBUTeEJIS

KadK OKHC/INTe/sA, TaK U BOCCTAHOBUTEJIA
He TIPDOABJISAET B 00MeHHBIX rnponeccax HM OKUC/INTE/IbHBIX, HU BOCCTAHOBUTE/IbHBIX CBOICTB



Tabmuna 3 — Kpurepuu orieHKH chOpMHUPOBaHHOCTH KOMIIETEHIWH

Kop 1 HaumeHOBaHMe
WH/IMKaTOopa JA0CTHXKEeHUsI
KOMIIeTeHLMM (Y4acTu
KOMIIeTeHL1H)

Kputepuu oueHuBaHus cho

MHUPOBAaHHOCTH KOMIETEHI[MHU (4aCTU KOMIETEHLMH)

Ha 6a30BOM ypOBHe

Ha IMOBLIIIEHHOM YDOBHE

COOTBETCTBYET OLIEHKE «y/I0BJ/IeTBOPUTETbHO»
50-64% oT MakCcUMaJIbHOIO Oania

COOTBETCTBYET OLIEHKe «XOPOII0» COOTBETCTBYeT OL|€HKe «OTJ/IhU-

65-85% oT MakCcUMaJIbHOro Oasia HO»

86-100% oT MakCcUMaLHOro Oari-
aa

3HaTh:

NJI-1 3HaeT OCHOBHBIE
eCTeCTBeHHbIe, 01O0/I0ru-
yeckue U rpodeccuo-
HasbHbIe TIOHATHS U Me-
TO/IbI TIPU PellieHuH 00-
11ernpodeccuoHaNbHbIX
3a/layu, COBpeMeHHbIe
TEXHOJIOTHH C UCI0JIb30-
BaHUeM TpUbOpHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZeHT yCBOWJI OCHOBHOE CO/IepKaHHe MOYJIsI
HEOPraHW4eCKOW XMMUH, HO UMeeT Mpobesibl B
YCBOEHUM MaTepHaJia, He MPensTCTBYIOIIe
JlanbHelIeMy 00y4eHUO:

-B JIOTHUECKOM PaCCY>K/I€HUU HET CYIT|eCTBEHHbIX|
OIITMOOK, HO JIOTTyII[eHa CYI[eCTBeHHast OIIMOKa B
MaTeMaTHUYeCKHUX pacueTax MpH pelieHuu

3azay;

-nabopaTopHast paboTa BbINO/IHEHA MTPABUIBHO He
MeHee UeM HarloJIOBUHY MWW AOMyIlleHa
CyliecTBeHHas OlIMOKa B X0/e SKCIlepuMeHTa, B
00bsicHeHUH, B 0popMJIeHUH PabOTHI, B
co0/Tr0IeHUH TIPaBUJ/T TEXHUKHU 6€30T1aCHOCTH TpH|
paboTe c BelljecTBaMH U 000PYZIOBaHUEM,
KOTOpasi UCTIPaBJIsieTCs TI0 TPeOOBaHUI0 YUUTeIS;
- MaTrepuyas u3jaraeT HeCCTeMaTU3UPOBaHHO,
(dbparmeHTapHO, He BCer/ia T0C/eJ0BaTebHO;
-TI0Ka3bIBaeT HeJ0CTaTOYHyl CPOPMUPOBAHH
OT/eJTbHBIX 3HAaHUM W YMEHHI; BBIBOZBI U 0000111
apryMmeHTHpyeT cj1abo, JoMycKaeT B HUX OIIUOKU
- JIOTTyCTU/I OIIMOKU ¥ HETOUHOCTH B UCIIOJIH30B
Hay4YHOW TepPMHHOJIOTMH, OIpe/ie/leHHsl MTOHATUN
HE/IOCTaTOYHO YeTKUE,;

- He UCIT0J/Ib30BaJl B KAUeCTBe /J0Ka3aTebCTBa

BBIBO/IbI ¥ 0000111eHNsI U3 Habmro1eHui, (DaKToB,

CTyJeHT ToKa3bIBaeT ry1ybokoe u
MOJIHOe 3HaHWe U TIOHUMaHHe
BCero o6bEMa MporpaMMHOro Ma-
Tepuasa, T[OJHOe TIOHHMaHHe
CYII[HOCTH paccMaTprUBaeMbIX
TIOHSITUH, SIBJIEHWM W 3aKOHOMeD-
HOCTeM, Teopui, B3aWMOCBSsI3el;
naboparopHasi paboTa BBITIOJ/IHE-
Ha TOJHOCTBIO M TPaBWILHO,
c/leNiaHbl TIpaBU/IbHBIE Habmro/e-
HUS Y BBIBOJBL;

9KCMEPUMEHT OCYLIeCTB/IeH 0
TJlaHy C yYeToM TeXHUKU Oe3-
OMMAaCHOCTU U TIpaBWI PabOTHI C
BelllecTBaMu U 000py/J0BaHUEM;

CTyZleHT TIOKa3blBaeT 3HaHUsI BCETO
M3y4eHHOr0 MPOrpaMMHOIO MaTepu-
ana. [laért mosiHBIA M TNpaBU/IbHbBIN
OTBeT Ha OCHOBe U3y4YeHHbIX TeOpUl;
He3HauuTe/IbHble OIIMOKU U HeJoué-
Thl TIPU BOCTIPOU3BE/IEHUU W3yueH-
HOT'O0 Marepuana, OrpejielieHusi To-
HSATUA [lan HerosiHble, HeboJsibIINe
HETOUHOCTH TIPpU  UCII0JIb30BaHUU
Hay4YHbIX TEPMHUHOB WM B BBIBOJaX
U 006001eHUsSX U3 HabmoAeHuN U
OTILITOB; MaTepuas u3jaraeT B Orpe-
JleIeHHOM JIOTMYeCKol IIoc/efioBa-
TeJIbHOCTH, TIPU 3TOM [IOIyCKaeT Of-
Hy HerpyOyto ommobKy Ui He Oomee
JBYX HeJJOUeTOB U MOJKET UX HCIpa-
BUTb CaMOCTOSITe/TbHO TIpU TpeboBa-
HUU WM TIpU HeDOOJIbIIOoN TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOWIT
yueOHBIM MaTepuas; TOATBepXKJaeT
OTBET KOHKDETHBIMM TPUMEPaMHU;
MPaBWIBLHO OTBeuaeT Ha [IOTIOJIHU-
TeJIbHbIe BOTIPOCKHI TTperio/iaBaTelisl.

B norvueckom paccyxpeHuu U pe-
IIIeHWH HeT CYIeCTBeHHBIX OIMOOK,




OIIBITOB W/IX AOITyCTHJI OIINOKU ITPpH UX U3JI0’KEHK

HO 3a/jaua pellleHa HeparvOHa/IbHbIM
criocoboM WM JIoNyIeHo He 0osiee
JIBYX HECYIIeCTBEHHBIX OIIHOOK.

YMmerh:

NJI-2 YMmeeT UCIo/1b30-
BaTb OCHOBHbIE eCTe-
CTBeHHbIe, b1osiornye-
CKue U rpodeccroHasb-
Hble TIOHSATHS U MeTO/bI
TIpY peleHny 00Lerpo-
(heccroHaNbHBIX 3a/iau

OTBeyaeT HeIOJIHO Ha BONPOCHI IIperozaBare/is
(ynyckast 1 OCHOBHOE), UJI BOCIIPOU3BOJUT
coJiep>KaHue TeKcTa yueOHMKa, HO He[JOCTaTOUHO
MOHUMaeT OT/ie/IbHblIe TI0JI0JKeHUS, UMeloLL1e
Ba)KHOE 3HaueHue B 3TOM TeKCTe.

OO6HapyXMBaeT HeZIOCTaTOYHOE TIOHUMaHHe
OTJie/IbHBIX [TOJI0KEHU TIPU BOCIIPOM3Be/IeHHNH
TeKCTa yueOHHMKa (3amuceld, MepBOMCTOYHUKOB) U]
OTBeuaeT HEMOJHO Ha BOIPOCHI Mperno/aBaTess
MycKast OZIHy-/IBe IpyOble OIIMOKY BHICTAB/ISIETCS
JIeHTY, KOTODbIM He COBCEM TBEp/O B/a/leeT MaTe
JIOM, TpA OTBeTax [ONyCKaeT MasloCyllecTBe}
MOrPeLIHOCTH, WCKaKeHUsl JIOTUYeCcKOH Ioc/e]
TeJIbHOCTH,

HETOYHYI0 apI'yMeHTaLu0 TeOpeTHYeCKUX
I10JI0’KeHUM, UCTIBIThIBAET 3aTPyAHEeHUs [IPU
pelLleHNH JO0CTaTOUHO CI0XKHBIX 3a/iay.
VcnbIThIBaeT 3aTpyAHeHUs1 B IIPUMEeHeHWU 3Hd
HeoOXOAVMBIX [i/1s PellleHus 3a/jau pas3uyHbIX T
npy 00bSCHEHWM KOHKDETHBIX SIB/IEHWH Ha O(
TeOpUui u

3aKOHOB, W/IM B MOATBEP)KJeHUH KOHKPeTHbIX IIP|
poB

NPaKTUYeCKOr 0 IIpUMeHeHHs TeOpUit

CTyleHT yMeeT CaMOCTOSITe/IbHO
BBI/IE/IITh  TJIaBHbIE TIOJIOKEHUS] B
M3yueHHOM Marepuajie; Ha OCHOBa-
HUM (aKTOB U TIpUMepOB 000011]aTh,
JeflaTb  BBIBOZBIL,  yCTaHaB/IMBaTh
BHYTPUITPeJIMETHbIE CBsi3U. [Ipume-
HATb TOJyYeHHble 3HAaHWs Ha TpaK-
THUKEe B BU/JOW3MEHEHHOW CUTYyallWH,
cobrolaTh ~ OCHOBHBIE  TIpaBWJIA
Ky/JbTYpbl YCTHOM peYd U COIpO-
BOXK/IAIOLell MMCbMEHHOM, WCIMO/b-
30BaTh Hay4Hble TepMHHbI; j1labopa-
TOpHasi paboTa BBINOJIHEHA TIpa-
BWIBHO,  CJieJlaHbl  TIpaBUJIbHbIE
HaO/IOZleHusT Y BBIBOJBI, HO IIpU
3TOM 3KCIIepUMEHT TIpOBeJleH He
TIOJTHOCTBIO MW [IOMYyILleHbl Hecylije-
CTBEHHbBIE OIITHOKHU B paboTe C Belrle-
CTBaMU M 000pY/JOBaHUEM.

CTyzleHT yMeeT COCTaBUTh I10JI-
HBbIM U NPaBU/IbHBIA OTBET Ha OC-
HOBe W3Y4YeHHOro0 Marepuana;
BBIZIEJISITh  TJIaBHBIE TI0JIOXKEHUS],
CaMOCTOSITEJIbHO  TIO/ITBEP)KAATh
OTBeT KOHKPETHLIMHU IpPUMepaMH,
(hakTamMM; CaMOCTOSITE/ILHO U ap-
T'YMEHTUPOBAHO /[leflaTh aHaju3,
0000111eHNsI, BBIBOJBL. Y CTaHaB-
JIUBATh MEXIpeJMeTHbIe (Ha OC-
HOBe paHee NPHUOOpeTeHHbIX 3Ha-
HUW) YU BHYTPUIIpeJMETHbIE CBsI-
34, TBOPYECKU TPUMEHSITb TIO/y-
YyeHHble 3HaHUS B He3HAKOMOMU
CUTYaLUH. [TocnenoBarenbHO,
U6TKO, CBSI3HO, OOOCHOBAHHO U
0e301IMO0YHO HM3/1araTh yueOHbIH
MaTepHas;, JaBaTb OTBET B JIOTHU-
YyeCKOM I10C/Ie[J0BaTe/IbHOCTH C
WCTIONIb30BAHMEM TIPDUHSATOU Tep-
MUHOJIOTUY; ZiesiaTb COOCTBEHHbIe
BBIBO/IbI; (hOPMY/TUPOBaTh TOUHOE
oripefie/ieHe W KUCTOJIKOBaHUE
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TEOPHI; TPU OTBETe He TIOBTOPSITh
JOCTIOBHO TEeKCT yueOHUKa; W3/ia-
raTb Marepuan JIuTepaTyPHbIM
S3bIKOM; TIPaBUJIBHO W 00CTOSI-




TeJIbHO OTBeuaTb Ha /IOMOJHU-
TeslbHbIe BOIpOChl yuuTens. Ca-
MOCTOSITE/IBHO U PaljMOHaIbHO
UCII0/Ib30BaTh Har/sHble I10COo-
Ousi, cCrpaBOuHble MaTepHasbl,
yueOHUK, [OTIOJTHUTE/LHYIO JIU-
TepaTypy, NepPBOMCTOYHUKHY;
NIPUMEHSITh CUCTEMY YCJIOBHBIX
0003HaueHU TPy BeIEHUM 3arlu-
cel, CONMpPOBOXJAIOLIUX OTBET;
UCII0/Ib30BaHUe [/ Jl0Ka3aTe/lb-
CTBa BBbIBOJIOB U3 HaOMO/eHUN U
OTIBITOB,;

Bnagets:

NJ/]-3 Bnafeer HaBbIKaMH
000CHOBaHUS U peau3a-
1L[UU B rpodeccroHab-
HOU eI TeTbHOCTU CO-
BpeMeHHBIX TeXHOJIOTUH
C UCTI0J/Tb30BaHKEM TIpU-
O6opHO-
MHCTPYMEHTa/IbHOM 6a3bl

CTygeHT BiajieeT HeOOXOAWMBIMM HaBbIKAMU
paboTel ¢ rpubopamu, YepTeXxamMu, CXeMaMu U
rpadHKaMH, COMyTCTBYIOL[UMH OTBETY; 3aIlUCH,
COTIPOBOXK/IAIOII[I€ OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CrymeHT He o0yiafjaeT [[OCTaTOUHBIM|
HaBBIKOM pabOThI CO CTIPAaBOYHOM JTH-
TepaTypoH, yueOHUKOM, TepBOHCTOU-
HUKaMU (TpaBUIbHO OPHUEHTUPYeTCs,)
HO paboTaeT Me/IJIeHHO).

BriasieeT HaBbIKaMU peLIeHUS XUMMU-
YeCKHX 3a7iau I10 3a/[aHHOMY ajro-
PUTMY

CryzneHT BiajieeT  KyJ/bTypou
MBIIIJIEHUS;  CIIOCOOHOCTBIO K
000011IeHNI0, aHaMu3y, KpUTHYe-
CKOMY OCMBIC/IEHHIO, CUCTeMaTH-
3al[iM, TIOCTAaHOBKe Ljefiell U BbI-
bopy myTell WX [OCTHXKeHHUs, B
JIOTUUECKOM DAacCyXJeHUU U pe-
IIIeHWX HeT OIIMOOK, 3ajjaua pe-
IlleHa paloHabHBIM CTI0CO00M;
TIPOSIB/IeHbI HaBLIKM OpraHu3aly-
OHHO-TPY/IOBbIX yMeHUU (Moj-
Jep>KUBAKOTCS YUCTOTa pabouero
MecTa U TOpSJOK Ha CToJie, KO-
HOMHO HCTIO/Tb3YHOTCSI PEaKTHBEI).




Mopaynb 2: «Oprannyeckas XUMHA»
Pa3pen 6 «TeopeTuyeckue 0CHOBBI OPraHNYeCKON XUMHHU. YT/1eBOAOPOABI (A/IKaHbL, ajl-
KeHbl, a/IKa/iieHbl, a/IKUHbI, apeHbI)»

Bomnipocs! /is1 codecefoBaHus o pasjeny 6 «TeopeTnueckue 0CHOBBI OpraHUYeCKOMH XH-
MHH. YTJIeBoJ0po/bl (AJ/IKaHbl, a/IKeHbI, a/IKa/{UeHbl, aJIKUHbI, apeHbI)»

1. Teoprst XMMHUECKOTO CTPOEHUSI OpraHuvyeckux coeguHeHut A.M. Bytnieposa.

2. CtpoeHue aToMa yrjepoza.

3.HoMeHKnaTypa opraHu4eCKux COeJUHeHHUM.

4. VI3oMepusi OpraHnvyecKux CoeJMHeHUM.

5. Knnaccugukarysi opraHiueckux coeIMHeHUH 110 yIJIepOAHOMY CKeJIeTy U M0 (PYHKLIMSM.

6. XrMurueckas CBsi3b B OpraHM4eCKUX COeJUHEHUSX.

7. Knaccugukanysi opraHiuecKux peakLyu.

8. OnpesienieHNe alKaHOB, aKEHOB, aJIKMHOB, aDEHOB.

9. l'omonoruueckuui psz.

10. HomeHknatypa v BUZibl M30MepHH, XapaKTepHbIe [/1s Mpefie/IbHbIX U Hellpe/le/lbHbIX yIiie-
BOZIOPO/IOB.

11. Crioco0bbI rosyyeHusl.

12. ®usrueckue CBOWCTBA.

13. Xumunueckue cBoricTBa. KauecTBeHHbIe peakly Ha IBOMHYIO U TDOMHYIO CBSA3b.

14. [1atb Ha3BaHMe 10 CUCTeMaTHUYeCKOM U paljOHaIbHOW HOMEHK/IaType.

15. HanucaTb popmyJibl 110 Ha3BaHUIO

16. Kakue yr/1eBOIOPOZbI PearupyioT C METUIOBBIM CITUPTOB: OyTeH-2 U OyTHH-2?

17. Kakue u3 yryieBoJOPOZIOB PearupyroT ¢ aMUZIoM Hatpust: OyTeH-1 vmu OyTuH-1?

18. Kakoii 13 yrieBoiopo/ioB OyieT pearupoBaTh C aMMHUAaYHbIM PaCTBOPOM HUTpaTa cepebpa:
oyTeH-1 um 6yTuH-1?

19.HanucaTh peakuyy MoJiyuyeHusi TOMOJIOTOB aljeTh/ieHa (3TU/IaLeTr/IeH U AUMeTH/IalleTU/IeH)
13 alleThieHa yepe3 CTaZiuto 06pa3oBaHus alleTUIeHU/IOB.

20. Kakue criupThl 00pa3yroTcs MU JeryupaTalydi CliipTa 2-MeTH/ITIPOTaHou U 3-
MeTHI0yTaHO-2?

21. TlpoBecty okuc/ieHue 2,4-TAMeTUNNEHTEH-2.

22. TlpaBusia 3amelrieHyst B 0eH30/IbHOM KOJIBIIE.

TunoBble ynpaxHeHus mo pa3jeny 6 «TeopeTnuecKkue 0CHOBbI OPraHMYeCKOM XMMHH.
YrieBofopoabl (ANIKaHbl, a/IKeHbl, a/IKaJeHbl, a/IKUHbI, apeHbI)»

Hanummre cTpyKTypHbIe (opMyJibl C/eIyIOIIUX YreBOJOPOIOB U JaliTe Ha3BaHUe M0 PALMOHATbHOU
HOMeHKJ/IaType: 2,3,3 — TPUMeTU/IIeHTaH

Hanuimmre cTpyKTypHbIe (pOpMYJIbl U faliTe Ha3BaHUe M0 CUCTeMaTUUeCKON HOMEHK/IaType: MeTHU/I-
STUIU30MNPOIUAIMeTaH

3. Hanumure cTpyKTypHbIe JOpMYJibl CIeIYIOIINX YTIeBOJOPO/IOB U /laliTe Ha3BaHHe MO paljiOHalb-
HOM HOMeHKJ/IaType: 2,2,4 — TpUMeTHU/I-3-3TU/ITeKCaH

4. HanuimmTe CTPYKTypHbIe (JOpMYJibl U [iaiiTe Ha3BaHUe 0 CHUCTeMaTUUeCKOl HOMEeHK/IaType: Me-
TUIAUU30IIPONAIMETaH

Hanummre cTpyKTypHbIe (opMYyJibl CleIyIOIIUX YreBOJOPO/IOB U /laliTe Ha3BaHUe 10 PALMOHATbHOU
HOMeHK/Iatype: 2,3-1UMeTU/I-3-U30MPOIU/IreKcaH

Hanuiute cTpyKTypHbIe POPMYJIbl U aliTe Ha3BaHUe M0 CUCTeMaTUUeCKOW HOMeHK/IaType: AU3THIIN-
30MpoNuiIMeTaH



7. HanuiuTe CTpyKTypHbIe (pOpMyJibl CIeAYIOLIUX YI/IeBOJOPO/OB U JlaliTe Ha3BaHue 10 paljuoOHa/lIbHON
HOMeHKJ/IaType: 2,4-11uMeTH/1-3-U30IPONUITNIeHTaH
8. HanmiuuTe cTpyKTypHbIe (JOPMY/JIbI U AaliTe Ha3BaHUe 110 CUCTeMaTUYeCcKoil HOMeHK/IaType: MeTU/IU-
30TIPUMUIN300y TUIMEeTaH
9. Hanuiiute CTpyKTypHbIe (hOPMYJIbI C/IeAYIOLIUX YTJIeBOAOPOOB U AaiiTe Ha3BaHWe TI0 paljuoOHaTbHON
HOMEHKJ/IaType: 2-MeTWJI-4-3TU-3-TIPONu/renTaH
10. Hanuimre cTpyKTypHBIe (hopMyJibl U /jaiiTe Ha3BaHUe MO0 CUCTeMaTUUeCKoil HOMeHK/IaType: JUTPeT-
OyThIMeTaH
11. Hanuimumre CcTpyKTypHbIe (hopMyJibl C/IeAYIOIIMX YT/IeBOJOPOJOB U /laiiTe Ha3BaHMe 110 paljuOHa/IbHOMN
HOMeHK/IaType: 3-MeTu/I-3-3TU/IreKCaH
12. Hanuimmre CTpyKTypHbIe (hopMyJibl U [jaiiTe Ha3BaHUe M0 CUCTeMaTUUeCKol HOMeHK/IaType: MeTH/I-
JUBTOPOYTUIMETaH
13. Hanuimwmre CTpyKTypHbIe (JOpMYJIbl CIeYIOLIUX yIeBOJOPO/0B U JlaliTe Ha3BaHUe M0 PalliOHaIbHOU
HOMEeHKJ/IaType: 2,5-IUMeTHU/IOKTaH
14. Hanuimmre CTPyKTypHbIe (pOpMYJIbl U [laliTe Ha3BaHUe 10 CUCTeMaTUUeCKON HOMEeHK/IaType: TPUMETU-
JI3TAIMETaH
15. Hanuimre cTpyKTypHbIe (popMyJIbl CIeyHOIIUX YI/IeBOLOPO/OB U JlaliTe Ha3BaHUe 10 PaLlOHaIbHOU
HOMeHKJ/IaType:2-XJ10p-2- MeTU/I- 3- 3TU/I-0KTaH
16. Hanmiure cTpyKTypHbIe (POPMYJIbI U laliTe Ha3BaHHUe 110 CUCTeMaTHYeCKol HOMEeHK/IaType: MeTU/IU-
30MpONUIBTOPOy TU/IMETaH
17.Hanummre CTpyKTypHbIe (QOPMYJIbl CIe[yIOIIUX YIIeBOJOPOIOB U JlaiiTe Ha3BaHWe M0 paljOHalb-
HOU HOMeHK/aType: 2,4,4,-TpUMeTU/INeHTaH
18.Hanuiure cTpyKTypHbIe (POPMYJIbl U aliTe Ha3BaHKe M0 CUCTeMaThue CKOM HOMEeHK/IaType:
JMS3TUTN30IIPOIA/IMETaH
19. HanmimTe cTpyKTYypHBbIe (hOPMYJIbI C/IeAYIOLIUX YTJIeBOJOPO/OB U AaliTe Ha3BaHWe IO paljuOHaIbHOM
HOMeHKJ/Iatype: 2,3-1UMeTU1-4-3TU/I-TIeHTaH
20. HanmimTe CTpyKTYpHbIe (GOPMYJIbI U [jaiiTe Ha3BaHKe TI0 CUCTeMaTUueCKOM  HOMEHK/IaType:
JUTPeTOyTUIUMEeTUIMeTaH
21. HanmiuTe CTPYKTYpHbIe (GOPMYJIbI C/IeAYIOLIMX YT/IeBOJOPO/IOB U AaliTe Ha3BaHKMe 10 pallOHa/b-
HOU HOMeHK/aType: 2,3,5 —TpUMeTU/ITrelTaH
22. HanuiuTe CTPYKTYpHbIe (OPMYJIbI U [jaiiTe Ha3BaHUe M0 CUCTEMAaTUYeCKOW  HOMEHK/aType:
JVISTUIU30IIPUITUIMETaH
23. Hanuiure cTpyKTypHbIe (QOPMYJbl CIeYIOLIMX YI/IeBOAOPOJOB U [aiiTe Ha3BaHUe I10 palyo-
HalbHOW HOMeHK/artype: 2,2,3 - TpUMeTHI0yTaH
24. HanuiuTe CTPYKTYpHbIe GOPMYJIbI U [jaiiTe Ha3BaHUe 10 CUCTEMaTUYeCKol  HOMEHKJ/aType:
JVMeTUISTUIMEeTaH
25.Hanuiirre CTPyKTypHbIe (hOpPMY/Ib C/IeYIOLUX YT/IeBOJOPO/OB U [aliTe Ha3BaHUeE 110 pallOHallb-
HOU HOMeHK/aType: 2,2,4,-TpUMeTWs1, 3-3TU/IreKCaH
26. HanuimTe CTpyKTypHble GOpMYyJIbl U [jaiiTe Ha3BaHUe 10 CUCTeMaTHYeCKoll HOMeHK/IaType: TpUMe-
TU/IMEeTaH
27. HanuiuTe cTpyKTypHbIe (QOPMYJibl CIeYIOLIMX YI/IEBOAOPOJOB U [jaiiTe Ha3BaHUe I10 paljuo-
HalbHOM HOMeHK/atype: 2,2,3,3-TeTpaMeTH/IeHTaH
28. HanuiuTe CTpYKTYpHble GOpMYJIbI U jaliTe Ha3BaHUe 110 CUCTeMaTUYecKold  HOMEHKJIaType:
IUTPeTOyTUIIUMEeTUIMEeTaH
29. HanuiuTe CTPYKTYpHbIe GOpMYyJibI C/IeAYIOLINX YTJIeBOJOPO/IOB U AaiiTe Ha3BaHWe 110 paLto-
Ha/IbHOM HOMEeHKJ/IaType: 2,4-1uMeTwnJI, 3-U30MpONUIreKCaHTaH
30. HanuiuTe CTpyKTypHbIe GOPMYJIbI U [jaiiTe Ha3BaHUe 10 CUCTeMaTUYeCckoll  HOMeHKJ/aType:
MeTU/IJUU30IPONUIMeTaH.
1. HasoBuTte 1o MexxlyHapOJHOM HOMEHK/1aType
H3C-CH=CH-CH =CH
2. Harmmmure cxemy B3auMozeiicTBus 1,3-0yTazsyena ¢ ofHOM MosieKyJ/ioi 6poma.



3. Hanumure hopmyny HeCUMMETPUUYHOTO AUSTH/ISTH/IEHA U HA30BUTE €ro 10 MeXX/TyHapOIHOM HO-
MeHKJIaType.
4. Hanuimmre cxeMy B3auUMO/IeHCTBUS MIPOMU/IeHa C CEPHOM KUC/IOTOM Y Ha30BUTE MPOAYKT peakiuu.
31 . Ha3oBuTe Mo paljMoHa/ibHOM HOMEHK/IaType
HC=C- ClH - CH3
CHs3
32. Hamuiute cxemy nosydenusi 1,3-0yTaueHa U3 3TUI0BOro criupra (1o metoy Jlebemera).
33. Ha3zoBuTe no MeXayHapOAHOW HOMEHK/IaType
(H3C)2—C=CH-CH =C - (CHz3)2
34. Kakoe u3 aByx ykazaHHbix coearHeHuit H3C — CH = C H- CHz u
H3C — CH> — CH> — CH3 okucasieTcss paCTBOPOM MepmaHraHara Kaavg? Ha3oBuTe ero no MexzayHa-
PO/IHOM HOMEHK/IaType U MpUBeJUTe CXeMYy peaklvu.
35. Ha3zoBuTe no paijuoHa/sibHOM HOMeHK/IaType
HC=C - CH - CH2> — CH3

CHs
36. YKaKuTe MexaHH3M MpHUcoeuHeHNs Opoma K 1,3-0yTagueHy.
37. Ha3oBuTe 10 MeXXlyHapOo/iHOY HOMEHK/IaType
H;C-CH-CH=C-CH3;

CHs

38. Hamuiaure CxXemMy rnpucoeHeHns XJIOpUCTOro BOAOPO/ia K IMPOIU/IeHY. OOBICHUTE HA 3TOM Mnpu-
Mepe IIpaBU/1o0 MapKOBHI/IKOBa C I1O3MLKHU 3]‘[6KTpOHHOﬁ Teopuu.

39. HazoBure 1o ME)K,ZLYHapo,ZLHOﬁ HOMEHK/IaType

H3C -C=C- CH3
CH; CH3
CHs
40. Harmuinuyre CXeMy I10J/IyUeHUA MPOIMKUJIEHd U3 MMPOIMU/IOBOTO CIIMPTA. YKakuTe MexXaHU3M peaknuun.

41. Ha3zoBuTe 10 paljioHa/bHOM HOMEeHK/IaType
H3C - CH - CH = CH»

CHs
42. YKaKuTe MeXaHu3M peaKi[iH MpucoeuHeHnst OpoMa K 3TusieHy. Kak Ha3bIBarOTCs peakivu Mpu-
COeIMHEeHUS] TaKOro THIla?
43. Hanmivre CTPYKTYypHYIO (JOPMYJ/ly CUMMETPUUHOTO AMH30IPOIUIITUIEHA.
44. Hanuivre cxeMy OKUCJ/IEHUS MTPOMU/IeHa paCTBOPOM MapraHL{0OBOKMC/IOr0 Kaausl B MATKUX yCJIO-
BUsiX (peakiysi Baruepa).
45. Ha3zoBuTe Mo palMoHa/lIbHOW HOMEHK/IaType
H,C=CH-CH =CH>

46. Harmure cxeMy B3auMo/ieiicTBUs 1-0yTeHa ¢ BO/IOM.
47. Hanuivre cxeMy MOJMMepU3aLiiy 3TU/IeHa. KakoBO MPOMBIIIEHHOe 3HaUeHre JJaHHOU peakLu?
48. Harmmmre cxemy B3auMO/IeMCTBUYS IMBUHIIIA C OIHOW MOJIEKYJIOW OPOMUCTOTO BOZOPOZA.
49. HazoBuTe 1o paljOHa/IbHOW HOMEHKJ/IaType

H,C =C-CyHs

CoHs



50. HanmimuTe cxeMy ToJ/TyueHHs] MeTHIarieTueHa u3 1,1-aubpommpornaHa.
51. Harummte cTpyKTypHYHO hopmymny 3-MeTunOyThHa-1.
52. YKaxuTe MexaHu3M peakLiy I0JIyYeH s 3TUIeHa U3 COOTBETCTBYIOLLIEr0 rajioreHoIporM3BOAHOIO
B [IPUCYTCTBUY CIIMPTOBOIO PacTBOpa LeI0YH.
53. Ha3oBute no MeXXyHapOAHOW HOMEHK/IaType
CH3;-CH = |C — CH3
i
CHs3
54. YKaknTe KaueCTBeHHbIe peakliy Ha JBOMHYIO CBsI3b. Hammiunre cxeMbl peakLiiu.
29. Ha3zoBuTe no MeXJyHapOAHOW HOMEHK/IaType
H3C-CH;-CH = C-CH: - CH: - CH3

H3C - CH - CH3
55. Harmimre cxemy OKMC/IeHHUsSI CHMMETPUYHOIO JUMETU/ISTU/IeHa XPOMOBOM CMeCh0 (3HEepruYHoe
OKHCJIeHUe)
56. Ha3oBuTe coefuiHeHus TI0 CUCTEMaTUUeCKOU U paljiOHa/IbHOW HOMEeHK/IaTypaM:
A) CHsz - C =C- CH-CH3
|
CHs3
b) CH3 — CH- C = C- CH- CH3
| |
CHs3 CHs
57. Kakue yrneBoJopo/ibl MOXXHO TOJ/IyUUTh NPHY JelCTBUU CITMPTOBOTO pacTBOpaA L[e/04YU Ha:
A) (CH3)2 — CH — CHBr - CH> Br
B) 3-metun, 1,2-guxnopbyTaH
58. HazoBurTe 10 paljuoHabHONM HOMEHK/IaType
HC=C - ClH — CHz - CH3
CHs
59. HanmiuTe CTPYKTYPHYIO opMyny mpem-0OyTunaileTuieHa U Ha30BUTE ero 1o MeXK[yHapOAHOM
HOMEHKJIaType.
60. Hanmiiiite cxeMy oOpa3oBaHus aljeTUIeHHA Me/IH.
61. IIpoBeguTe peakuto Kyueposa c:
A) niponvH
B) 6yTuH-2
62. JlaliTe Ha3BaHMs 110 CUCTEMATUUECKOM U pal[MOHaIbHOW HOMEHK/IaType:
A)H3C—(|ZH—CH2—C =CH
CoHs
b) Ho.C=CH-CH =CH
63. Vcxops u3 aljeTusieHa TOyYuTb Oy TUH-2.
64. Kakue yrieBo/0p0/ibl pearupytoT C CHHUIbHON KUCTOTOU?
A) 3-metunOyren-1 B) 3- memmnOyTHH- 1
65. HanuimTe cTpyKTypHbIe (hOPMY/IbI C/IeAYIOLUX COeIMHEeHN:
A) 3,3,4,4,-TeTpamMeTUITIEHTHUH- 1
b) MeTunsTHIaLIETUIEH
B) 3-metunbyTtun-1
I') CsHg
66. Kakue yrieBoopozbl 1oJIy4arcs Mpy AeHCTBUH CITAPTOBOI'O PAacTBOPA I{eJI0UM Ha 3-X/10pOyTaH.
67. Kakue yryieBoZopo/ibl pearupyroT C aMU0M HaTpUs:



TMIPOIUH; AUMeTU/IaLleTU/IeH?
68. Harumvite 1 Ha30BUTe 10 CUCTEMATHUECKON HOMEHK/IaType N30Mepbl 3-MeTU/I0yTHH-1.
69. Hanmmmye peakijuu CTyNeHYaToro ruipupoBanus 2,5-auMeTunrekcuH-3. HazoBure obpasytomye
YT71eBOZI0PO/AbI 110 CUCTeMAaTHYeCKOl HOMeHK/IaType.
70. HanuimTe Xx¥MA4YeCcKre peakLiiy MpH MOMOIIY KOTOPLIX MOXKHO OT/IMYMUTh NIPONUIALIeTU/IEH OT
MeTU/I-3TU/I-alleTU/IeHa.
71. TlonmyuuTe BCeMU U3BECTHBIMU CIIOCOOOMMU:
a) 9TUI0eH301;
6) Tonyou;
B) M30MPOITHIOEH307T;
') OPTO-KCUJION;
1) mapa-KCUIoJ:
72. O6bsICHUTE MeXaHU3M U MPOBeJUTe HUTPOBaHUe COeJMHEeHUI:
a) xjopbeH3o0/a;
6) mponunbeH3ona;
B) HUTpPOOeH30/1a;
r) GeH3anbzeruja:
73. B Kakoii nocsiefioBaTe/IbHOCTH C/ie/lyeT TPOBEeCTH peakLiu, YToObI Mo/TyunTh, MCXO/s U3 OeH30/a:
a) M-HUTPOXJIOPOEH30JT;
6) o-HUTpOX/IOpOEH30T;
B) M- HUTPOXJI0pOeH30;
r) n-cynbobpombeH3o0;
) o- cyabhobpoMbeH30t:
74. B peakuuto ®pugensi-Kpadrca BBeauTe:
a) 3TUI0EH30/ U XJIOPHUCTBINA 3TUIT;
0) To/Tyos1 M1 GPOMUCTBIN U30TIPOTTIIT;
B) OEH30J1 ¥ 3TU/IOBBIN CITUPT;
I') BTOPUUHBIM OPOMOYTH/ U U30TTPONTHIOEH30JT;
75. V13 6eH30/1a MOMYUYUTh [1apa-TOMy0JICY/Tb(MOKHUCIOTY.
76. V13 6eH30/1a MOMyYnTh OpTO-KCHiIo (1,2- numeTunioeH30/1)
77. V13 6eH30/1a MOMyYUTh KYMOJT (M30MPOIHIOEH30/1)
78. V13 GeH30/1a MOMyYUTh T1apa-TpoITuIn300yTHI0eH30JI.
79. V3 GeH30/a MOMyYUTh MeTa-AU3THI0EH30JI.
80. I3 6eH30/1a MOMYUUTh Mapa-hTopOeH30MHYI0 KUCIOTY.
81. 3 6eH30/1a MOMYYUTh MeTa-AUHUTPOTOMYOJI.
82. 3 6eH30/1a MOMYUYHUTh OPTO-AUXI0POEH30HHYI0 KUCIIOTY.
83. U3 6eH3os1a monyuuTs 2,4,6,-TpUMeTUIOPOMOEH30/.
84. 13 6eH30/1a MO/IyUynTh MeTa-JU3TUI0EHOICYTbHOKUCIIOTY.

TpeboBaHusi K opopm/IeHHIO OTUeTa 10 JIadopaTopHoi paboTe Mo Moay/Ito 2
«Oprannyeckasi XMMHUs»

Otueta odopmiisteTcs B 1abOpaTOPHOM TeTpa/iy.
Copepxanue oTyera:
TTOPSTKOBBIM HOMep /1ab0paTOpHOM paboThI, ee Ha3BaHUE,;
1[e/Tb paboThI;
3aflaHue;
KpaTKoe TeopeTHueCKoe BBeJieHHe K JJaHHOW paboTe;
Ha3BaHUe OIbITOB;
oopMieHre pe3ybTaTOB OMBITOB B COOTBETCTBUM C MPEIbSIB/ISIEMbIMUA TPeOOBAHUSMHU.
3ammra sabopaTOpPHOM pabOThl OCYIIIECTB/ISIETCS Ha 3aHATUM, CJIEAYIOIIEM II0C/e ee BBITIOTHEeHHS.
ITpu 3auuTe CTyEHT 0/DKEH MPeICTaBUTh OTYET T10 JlabopaTopHOU paboTe, COCTaB/IEHHBIH TI0 TIPe/I-



JIO)KEHHOM BbIIIIe CXeMe, TIOSICHUTh BCe TIpUBeJIeHHbIe pacyeThbl U BbIBOJbI, BBIMIOJHUTb CBOM BapUaHT
3aJ]aHUs 110 TeMe J1abopaTopHOl paboThI (PeInTh 3alauy UM COCTABUTb YPABHEHUSI XUMHUECKUX pe-
aKLIUN).

TecToBble 3aiaHuA /I TeKyILero KOHTPOJIsl 3HaHUM no pa3peny 6: «TeopeTnueckue oc-
HOBBI OPraHMuYecKoy XMMHUH. YTJIeBOJ0po/ bl (AJIKaHbl, a/IKeHbl, a/IKaJJUeHbl, a/IKUHbI, APeHbI)»

BaneHTHOCTB yrjiepoaa B IIPOIIdHE pPaBHA:
+4

W N o

SfiBleHue CylieCTBOBaHHMSI HECKO/JBKHX BelleCTB OJMHAKOBOr0 COCTaBa, C OJHOM M TOM
)Ke MOJIeKy/IIPHOM MaccOoi, HO C Ppa3HbIM CTPOeHHeM MOJIeKY/ — 3TO:

am(pOTepHOCTh

TOMOJIOTUSI

+130Mepus

aJIJIOTPONUS

BemecTBa 0yTaH u u300yTaH SIBJISIOTCSA :
+130MepaMu
AHTUTIOAAMHU
a/IJIOTPOITHBIMU BU/I0U3MEHEHUSIMU
roMoJIoraMu

Kakue U3 NpPHUBEeJEHHbIX HIKE BellecTB AB/sAeTca usomepom coeaunenns CHz;—( CHz)s —CH3?
+CH3 —CH(CH3z)- C(CH3)2 —CH3
CH3 —C(CHs); —CHs3
CH3 —~CH(CHs)- CH(CHs)- CHs
CH3 —C(CH3)s ~CHs

YTto0bl Ha3BaTh Pa3BeTB/IEHHBIH YIJ/IEBOJOPOA, CHAaYasia HY)XXHO:
+BbIOpATh CaMyIO JAJTMHHYIO LIeTIOYKY aTOMOB YTJepoja
yKasaTb Ha3BaHUS paIuKaioB
yKasaTb MPUHA/IIE)KHOCTh K K/1acCy BellecTB
yKasaThb pacroso)KeHue paJuKanoB

Bemjectrea CH3 -CH3z u CH3 -CH: —CH3 ABAAIOTCA :
U30MepaMu
+TrOMOJIOTaMU
aJ/IJTOTPOTTHBIMU BUIOU3MEHEHUSIMU
paJvKasaMu

ATOMBI yrjiepoja B a/IKaHaX HaXOJATCA B COCTOSTHHUM:
S p- THOpUAM3AIUN
pp- TMOpHIU3aLN
+sp>- rubpuausaLym
B HErMOPUIHOM COCTOSTHUU

IIpuMep peaknyuy 3aMelleHH :



+C2He + Cl > ...
C2Hs+[O] + H.O —...
C,Hs +HCl —...
C2H4 +H20 — ...

Buj u30MepUH, XapaKTepHbIH /1A OyTeHa -2 M HeCBOWCTBEHHbIH OyTeHy -1:
V30MepHUs YIJIepPOJHOr0 CKesleTa
onTUyeckast
+reoMeTpuuecKas
TOJIO)KeHUsI JBOMHOU CBSI3U

Ilenten-1 u rekcen-1 ABaAAIOTCA
OIHUM U TeM >Ke BeL[eCTBOM
CTPYKTYPHBIMU HU30MepaMu
reoMeTprueCKMMU U30MepaMu

+ roMoJioramu

B Monekye 2,2-auMeTun0yTaHa THI TMOpHAM3aIMHM aTOMHBIX OpOUTaeii aToMoB yrjiepoja
+TOJIBKO Sp°
TOJIBKO Sp°
sp> u sp?
sp>, sp> u sp

dynkuuoHansHy rpynny -HC=0 copepyxaTt MoJ1eKy/ibl
CJIO’KHBIX 3(pUpOB
CIIUPTOB
+a/bleruioB
KapOOHOBBIX KUCJIOT

HauboJ1ee pacnpocTpaHeHHbIN B/ XUMHYECKOW CBA3U MeXX/y aTOMaMH Yr/iepo/ia B OpraHuue-
CKHX BelllecTBax

WOHHasA

KOBaJIeHTHas1 HelloJIsIpHas

+KOBaJIeHTHas IoJIsspHas

MeTajinyecKas

Teopus XUMHUYECKOr0 CTPOEHHUSI OPraHUYeCKHUX COeiNHEeHUH Mpe//Io)KeHa:
M.B. JIOMOHOCOBBIM;
O.W. MeHpeneeBbIM;
+ A.M. ByTnepoBsim;
N.A. bepueniycom.

BanenTHOoCTH aroMa yriepoja B 3tuieHe CH,=CH: paBHa
[IBYM
TpeM
t+yeTbipemM
[IA9TH

I'oMo/10THUeCKUM PSA/I0M Ha3bIBAeTCSI:
COBOKYITHOCTb BelL[eCTB, COZiep KallliX OJUHAKOBOE YKC/I0 aTOMOB yT/1€pPO/a;
PsiZi Bell[eCTB, UMEOILMX OJJMHAKOBBIM COCTaB, HO pa3/IMUHOe XUMHUUeCKOoe CTPOeHHUE;



+psz BewjecTB. CXOAHBIX 10 XUMUYECKOMY CTPOEHHIO U CBOMCTBAM, COCTaB KOTOPBIX OT/IMYAeTCs Ha
OJIHY WU HeCKoJbKO rpynn CHo-;
COBOKYITHOCTb BeLLeCTB, COCTaB KOTOPBIX OT/IMYAeTCs Ha OJHY WU HeCKo/bKOo rpymnm CHa-;

YKaxuTe npouecc, Npy KOTOPOM M3 HeOpraHM4YeCKUX BelleCTB M0/Iy4alTCs OpraHuyeckKue:
["'opeHue gpeBecUHbI
[TuieBapexue
Hpixanue
+doTocuHTe3

B Ha3BaHUM KAKoOro BelecTBa ecTh cyddukc -uH
+HC=CH
CH,=CH-CH=CH>
CH3-C=N
CH3-CH=CH-CHs3

Kakoi Bu/| Hu30MepuH Ha3bIBaeTCA NPOCTPAHCTBEHHOM?
YrnepogHoro ckeseta
[TonoykeHust KpaTHOM CBSI3U
Me>xkaccoBast
+LUC- ¥ TPAHC- U30MepHst

B Mo/1eKy/1ax KaKUX BelleCTB 00s13aTe/IbHO MPUCYTCTBYeET IUKJI?
+apeHbI
a/IKeHbl
a/IKUHBI
KapbOHOBBIE KUC/IOThI

CKo0JIBKO YIJIEBOJ0PO/I0B H300pakeHo ¢opmyiamu?

Hz
H,C T
H,C C C CH
3 3
H2 H2 CH, CH,
H,C—CH,
CH,
H.C C CH C—~CH
3 H2 2 H2 3
+oquH
JBa
TpU
YeTkIpe.

Ob6mas ¢opmysa ajKaHOB:
Cn H2n
Cn H2n—2
+ Cn H2n+2
Cn Ha



OGIIIHH (l)opMyJIa 4d/IKEHOB:
+ Cn HZn
Cn HZn—Z
Cn H2n+2
Cn Hn

0611[35[ d)opMyJIa d/IKHHOB:
Cn H2n
+Cn H2n-2
Cn H2n+2
Cn Hn

MoJieky/ibl a/IKEHOB CO/iepKar :
JiBe IBOWHbIE CBSI3U
TOJILKO OJJMHapHble CBS3U
JIBe TPOUMHbBIE CBSI3U
+0/IHy JIBOMHYIO CBSI3b

B sTeHe aromsbl yrjiepoaa HaAX0AATCA B I‘I/IﬁpI/l,E[HOM COCTOAHUMU:
Sp
Szpz
+sp2

sp?

CBsi3u MeXy aToOMaMHM yrjiepoja B 3TeHe:
+0/lHa O- CBSA3b Y O/IHA TI- CBSI3b
[ilBe O - CBSA3U
[iBe TT - CBSI3U
TPHU T - CBSA3U
Peakuua CH; = CH - CH3 + HCl -~ CH3z - CH(CI]) — CH3
NMpoTeKaeT COIIaCHO MpaBUILy:
Bytneposa
+MapKOBHUKOBa
MengeneeBa
3uHWHa

BemectBo, ¢opmyna koroporo C¢ Hg, oTHoCcHTCA K KiIaccy :
a/IKaHOB
aJIKVHOB
a/IKeHOB
+apeHOoB

OcHOBHbIe HaNpaBJ/IeHUsI MPOMBIIIUICHHOW NTepepadoTKH MPHUPO/HOTO rasa:
+TOI/IMBO, UCTOYHUK SHEPrUU
roJiyueHve rapa(uHoB
ToJIyyeHue TI0JIMMepOB
Mo/TyueHre pacTBOpUTesen



Kakoii XuMHYeCKU MeTo/] MCI0/IL3YIOT /I/isi IePBUYHOM nepepadoTku HedTH
CKUTaHHe
passioxeHre
+(paki[MoHHas TTeperoHKa
KPEKUHT

M cT0ouHNKOM, KAKHUX YI/IEBOAOPO/OB AB/ISAETCA KaAMEHHOYroJIbHasi CMoJ1a?
rpefelbHbIX
+apoMaTHUYeCKUX
Helipeie/IbHbIX
LuK/onapaduHOB

ITouemy mepepa6oTKa yr/isi HOCHUT Ha3BaHHe CyXO0il MeperoHKH
+npoBoJuTCs 6e3 jocTyra Bo3zayxa
6e3 mocTyTa BO/BI
OCYILAIT MPOAYKThI
MeperoHsI0T CyXUM [apoM

I'1aBHBIM KOMIIOHEHTOM MPHUPOJHOIO0 ra3a AiB/IAeTCs
9TaH
OyTaH
OeH30/1
+MeTaH

IIpu TepMUUYeCcKOM KpeKHHre U3 MOJIeKYJI a/IKaH 00pa3yrTcs MOJIeKY bl
a/IKaHOB
a/IKaHa U aJIKuHa
+asikaHa U ajikeHa
a/IKeHOB
Yucsao rpynn CH;-, 0T/IHYaAKOIMX 0 COCTABY 3TaH M MPONaH PaBHO:
+oaHOMY
ABYM,
TPéM,
YeTbIpéM.

3 | 3

H
H,C—C—C—C—CH
H2 H2
CH

Ha3BaHue yrieBojopoja c ¢opMyJiou: s
4-MeTHUNIIeHTaH,

2-MeTHU/ITIPOIIaH,

3-MeTU/IIIeHTaH,

+2-MeTu/IIIeHTaH

IIponecc, ypaBHeHHe KOTOPOr'0 NPeACTaB/IeHO HU)Ke, Ha3bIBAeTCA:
JeruipupoBaHueM,
pUhOPMUHTOM,
KPEKUHI'OM,
+TUJIpupOBAHUEM.



- kat., t,
H,C—C—C—CH, + {2 P e CH

cC—=C
H H 3 3
H, H,
KakoBo MHHHMAaJ/IbHOE YK (/I0 aTOMOB YI/Iepojia B apeHax?

4

5

+6

7

3amectureu I posa OpHEHTHPYHT peakuHH 31eKTPOGUILHOr0 3aMellleHus1 B TOJI0-
JKeHHUe IUKJIA:

2,6

3,5

2,5

+2,4,6

B npopaykTe peakiuu Bropija uuc/10 aToMoB yriiepo/ja 1o CpaBHeHHI0 C HCXOAHBIM rasiore-
Ha/IKQHOM:

OCTaeTCs IIpeXXHUM

+yaBauBaeTcs

YBe/JIMUMBAETCS Ha OUH

YMEHbIIIaeTCsl BABOE

OCHOBHBIM NPO/JYKTOM Jierd/jpaTaliy CUPTa, uMerinero ¢gopmyty
CH;
|
CH3-CH- C-CH>-CH3 siBasieTcs:
|
CH3; OH
+2,3-1UMeTU/INeHTeH-2
2-3TUn-3-MeTunbyTeH- 2
3,4-1UMeTUNIeHTeH-2
2,3-auMeTH/IIeHTeH- 1

IIpu TpuMepHU3anMH anieTH/IeHa o0pa3yercsa
L[MK/IOT€KCaH;
reKCHH;
[eKCeH;
+0eH301

JIBe 1BOIHBIE CBA3M COJEPIKATCsA B MOJIEKYJIe
Kaydyka
+0yTagueHa
LIMKJIONPOTIaHa
aLleTUsIeHa

HaiiguTe ypaBHeHHsI, KOTOPbIe 0TPAXKAKOT MPOLeCC KPEeKHHra
+ CgHig — C4Hio + C4Hs
nCyHs - (-CHz-CHz- )n
CH4 + 202 —» CO2 +2H0
CsHis - 8C + 9H>



Kak OT/IHUMTD anjeTHieH 0T MeTaHa
+ Mo crmocobHOCTH 06ecIiBeUnBaTh OPOMHYIO BOY
ropeTh 6eCI[BeTHBIM T/IaMeHEeM
00pa30BbIBaTh B3PLIBOOIACHBIE CMECH C BO3yXOM
pas/iaraTbCsi TIPH HarpeBaHUU

CambId pacnipocTpaHéHHbIN B PUPO/ie YIIeBO0POA
OyTaH
MasyT
+MeTaH
aleTUIeH

B npoMbIII/IeHHOCTH apoMaTHYecKHe yIieBoJ0poAbI NOIyYalT U3...
+He(TH;
MPUPOJIHOTO ra3a;
OCTaTKOB FOPHBIX TTOPO/;
Topda.

ApOMaTI/['-IECKI/Ie yrijieBoaopoasl ropAaT KOnTAIMUM IIJIaMEe€HEM MOTOMY, 4YTO...
B HUX MdJld MaCCOBa#d 40/ BOAOPO/Ja,
+0HU cogepkaT 00JIbIIIOe KOJTMYECTBO yrjiepo/za;
OHH TOKCHYHBI,
B HUX HET aTOMOB KHUC/I0POdd.

Kakoii Henipe/je/IbHBII YI/IEBOJOPO/ MOXXHO MOTy4YuTh U3 1,2-nu6pomoOyTana
CHBr-CHBr-CH>-CH3 B peakujuu €0 CIMPTOBbIM PacTBOPOM I'HAPOKCHAA Ka/Ius?
+CH>=CH—-CH,—CHs;
CH =C-CHz3;
CH>= CH-CH=CHz;
CH=C-CH,—CHz3;

Bbi0epuTe oMH MpaBWIbHBIA 0TBeT. IlyTeM KaTa/IMTHUeCKOW rujpaTaniy aJIKeHOB MOJIy-
YaKT:

aJIbJIerU/ibl U KETOHBI

(dheHOMBI

MHOT'0aTOMHBIe CITUPThI

+TpeieNIbHbIE OZJHOATOMHbBIE CITUPTHI

BbiOepuTe ofuH MpaBWIbHBIN 0TBeT. Hanbo/iee yCTOWUMBHIMH SIB/ISIOTCA LHK/IAYECKHE
OpraHuyecKue CoeJHuHeHH:

TpeXu/ieHHbIe

YyeThIpexXuIeHHbIE

+ MATH- U [IeCTUU/IEHHbIE

¢ 6OJTBIIIMM YKC/IOM aTOMOB yTJyiepoza B 1juksie (7 u 6osee)

BriOepuTe o/juH NpaBUWIbHBIA 0TBeT. IIpy Ha/MuuK (PyHKIMOHA/IBGHOM IrPyNIbl, KPaTHBIX
CBsA3ell ¥ 3aMeCcTUTe/Ieil Hauaio HyMepaluy Liely ornpe/ie/iseTcs Mo/I0KeHneM:

+ (PYHKL{MOHAa/IbHOM TPYIIbI

TPOWHOU CBSI3U



JIBOMHOM CBSI3U
3aMeCcTUTenen

Y craHOBUTeE COOTBETCTBHE MEeXay (1)0pMy110171 yrjieBoiopojad 1 €ro Ha3BaHueM.

1. CoHa 1. aruTenien

2. C3Hs 2. IporieH

3. C3Hs 3. sTUIIeH

4. C2H» 4. mpornaH
5. OyTaH

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

BbiOepuTe 0/jJUH NPaBWIbHBIM 0TBeT. K Kakoi W3 mepeunc/IeHHbIX pPeaKkijuii MPUMEeHHMO
npaBuio0 MapKoOBHMKOBAa:

BOCCTaHOBJ/IEHHe MPOIieHa

OKMCJIeHWe 3TH/IeHa

+ ryujpaTayus nporuieHa

rajioreHMpoBaHue OyTeHa

Bbi0epuTe ouH mpaBWIbHBII 0TBeT. Cxeme mpeBpamenuii A—>b—>B Moxer cooTBer-
CTBOBaTh PAJ BelleCcTB:

KapOOHOBast KUCJ/IOTa, CITUAPT, ajlbJerus

+ aJIKUH, ajIKeH, ajKaH

aJIKeH, apeH, ajKaJueH

COUPT, (PeHOJI, KETOH

Bbi0epuTe 0AMH NPaBUWIbHBIA 0TBeT. YKa)XKUTe HeBepHOe yTBep K/ eHue B OTHOIIIeHUH Of-
THUYeCKOH U30MepHu:

SIBJISIETCS1 Pa3HOBU/IHOCTHIO MPOCTPAaHCTBEHHOW M30MepHHr

TMIPOSIBJISIETCS] B COEJUHEHUSIX, COJIeprKalliuX aCUMMeTPHUYeCKU aToM yriepoJa

+ 00y(CJIoB/IeHa pa3IMUHON TIOC/IeJOBaTeIbHOCTBIO COeIMHEHHs] aTOMOB YTJiepo/ia B Ljeru
o0yc/oB/ieHa pa3/InUHbIM MPOCTPAaHCTBEHHBIM PACTIOIOXKeHWeM 3aMecTuTesiell y acuMMeTpruye-
CKOT0 aToMa yriepoja

Bbi0epuTe 0/JUH NMPaBW/IbHBIN OTBeT. [[/isi MpeJe/IbHBIX yI/IeBOJOPOJAOB XapaKTepHBbI pe-
aKIuu:

[IpUCOeJUHEHUA

+3aMeleHusA

BOCCTaHOBJIEHUS

ryujparanu

Bbi0epuTe oguH npaBW/IbHBIN oTBeT. [lyTeM rujjpaTanyu aJlKeHoB MO/IyYaloT:
aJIbJIETU/Ibl U KETOHBI

heHOMBI

MHOT'0aTOMHBIE CITUPTBI

+ mpe/ieNibHble OIHOATOMHBIE CITUPTHI

Bbi0epuTe oAMH NMPaBWIbHBIN 0TBeT. B peakijuio mojiMMepu3au He BCTYHAIOT:
W30IpeH

3TUJIEH

+ 3TaH

Tporu/ieH




Pa3pen 7 «Kucnopo/coepxaiue coefuHenus (CnupThel, heHOosbI, MPoCThie 3(Upbl. ANbIeruAbl U
KeToHbl. KapboHOBBIe KuCIOThI. CrioxkHbIe 3¢upsl, Kupbl. Mbuia.)»

Bornipocs! /isi codeceoBaHus 1o pasjeny 7 «Kuciaopopcoepkaiye coeJUHeHHs
1. Hanmcatb CTpyKTYpHbIe (hOPMYJIbl M30MEPHBIX CIUPTOB C 061eld Gopmysnoit CsHi2O. Ha3oBHUTeE MX
Y YK&)KUTe TlepBUYHbIe, BTOPUYHbIE U TPETUYHbIE CITUPTHI.
2. Haruirute ¢opMysly ClUPTa U OKUC/IUTE €ro: 2-MeTH/I0yTaHoI-2; 3-MeTun0yTaHos-1; OyraHosn-2.
3. Hamucatb peakiuuu Aerujparaluu CvpTa (MeXMOEKY/IsSHYH0 W BHYTPUMOJIEKY/ISIPHYI0): Tpora-
HOJ-2;
4. TlonyunThb CIUPT U3 ajIKeHa M BBECTU €ro B PeaklUi0 C MATUXI0pUCTbIM ¢dopdopom (crupt 3-
MeTU0yTaHOoI-2;
5. [TonyuynTh CIIMPT U3 rajoreHONnpoU3BOJHOrO 2-XJI0p 2-MEeTU/IIPOIaH M B3aUMOZelCTBUEM CO 11e/Io-
Ybl0.
6. Harucatb cxeMy B3auMoOZeHCTBUsI N-OpoMdeHosia C YKCYyCHBIM aHTUPUZOM
7. HarcaTh cXeMy CHHTe3a pe30pLrHa U3 0eH30/11Cy TbOKUCIIOT.
8. HammcaTh cxeMy OKHC/IeHHsI THAPOXUHOHA.
9. HamnmcaTsh peakijyto nvporasiiosa C 3 MojieKyJlaMu YKCYCHOTO aHTMIpU/a.
10. Hanuite peakiiyio nipeBpaijeHust: XJ10poeH30/1 — heHon — TpubpomdeHo
11.  Crnepyroliye KUC/IOThI MIOTYYUTh U3 COOTBETCTBYIOIIUX Ia/ioreHONPOM3BOAHBIX Tpe/ie/TbHbIX
yT71eBOZIOPOZIOB Uepe3 CTaZiuto 06pa3oBaHusi HUTPU/A (TPUMETUIYKCYCHast KUCI0Ta, MeTU/ITIPOITU-
JTyKCyCHasi KUC/IOTa).
12.  Kakue KACIOTbI MOYKHO TIOJTYYUTh TIPY OKUC/IEHHUU 2-MeTU/ITIPOIaHalb.
13. Hanmmwure peakiuu rugposuisa 1,1,1-tpubpom0OyTaHa, Ha30BUTe M0/yueHHbIe COeJUHEHUs U
BBe/JUTE B PeaKLMIO C U30TIPOMUIOBLIM CITUPTOM (3TeprUKaLin).
14.  Hanmmure ypaBHeHHe peakLiiy NPONMOHOBOW KUCIOTHI C XJIOPOM, TMAPOKCHOM HaTpus,
Ha30BUTe M0/IyYeHHble COeJMHeHUsI.
15.  Hanmcats opmy/ibl C/leAyIOIKAX KUCIOT: IPOMeHoBas KUC/I0Ta, 2-MeTU/IIIPOoNaHoBasi, n-
tbeHnnenikapboHOBast KUCIOTA.

TunosBble yrpaKHeHHus 110 pasgeny 7 «Kuciopojgcoaepxaigue coejHHEHH

1. HamuiuuTte cxeMy KUCIOTHOTO TMAPO/IN3a MIPOIUIOBOT0 3¢Hpa MypaBbUHOM KMC/IOThI (TTpornuidop-
Muara). Ha3oBuTe NPOAYKTHI peakLivu.

2. HanuiuTe CTPYKTYPHYIO (POPMYJTY XKUAKOTO XKupa. YKaxurte. OT uero 3aBUCUT KOHCUCTEHLIUS
JKHAPOB.

3. Urto HaspIBaeTCs peaklyel ruJporeHr3alun? Hanmuminre cxemy ruporeHu3aluu TproJsieaTa riulle-
puHa. Ha3oBUTe NpoAyKT peakiyu.

4. Hamuuure cxeMy L1e/IOYHOTrO TMAPOIN3a 0JleonalbMUTOCTeaprHa. Ha30BuTe nosiydyeHHbIe TIPOYKThI.

HanwmimTe cxeMy ruzipoivsa TpUTNIaIbMUATHHA C TIOC/IEIYIOIIMM AeHCTBHEeM HaTpUs TUAPOKapOoHaTa.

Kakyro KOHCHUCTeHL[MI0 MMeeT [10J1yyvatolleecss MbII0?

6. HamuiuTe CTpyKTYpHYIO (pOPMY/Ty TBEPZOTO Mblja. YKaKUTe, OT Uero 3aBUCUT KOHCUCTeHLIUSI

JKHAPOB.

HanwmimiTe cxemy rmosiydeHust MagbMUATOfUCTeapyHa. Kakoli 1o KOHCUCTeHIMY OyAeT >KUp?

8. Kak M0>KHO MOyuyMTh HATPUEBYIO COJIb CTEAPUHOBOM KUC/IOTHI (MbLI0) U3 >kupa? Hanuivre cxemy
TMOTyYeHUSI.

9. HanuiuTe cxeMy KMC/IOTHOTO TU/IPOIM3a 3TUIOBOTO 3(Mpa MOHOX/IOPYKCYCHOM KUCOTHI.

10. Hanuiute cxemy moJiyueHusi IPONUIOBOro 3(rpa YKCYCHOM KUCIOThI U3 aHTUAPH/A KUC/IOTHI.

11. BeiBegute hopmybl n3omepHbix criupToB CeHyOH (8 n3omepoB). YKaKuTe niepBUUYHbIe, BTOPUYHbIE,
TPeTHUYHBIM CTUPTHI. Ha30BUTe HX: a) M0 3aMeCcTUTe/TbHON HOMeHK/IaType; 0) Mo paljioHabHOU HO-
MeHK/IaType.

o1

~



12. Harmmiure ympoiieHHble CTPYKTYpPHBIE (JOPMYJIbI CIIMPTOB: a) METU/I-3TU/I-U30IMPONH/I-KapOuHoa; 0)
TM-BTOP-OyTH/I-KapOWHO/A; B) METH/I-AUNU30MPOITUI-KapOrHOIa; T) TIPONHI-U300yTHI-KapOruHOa; 1)
W30TPONUI-U300yTH/I-KapOWHOIa; €) BTOp-0yTuU-TpeT-u300yTua-kapbruHosa. Ha3oBuTe 1o 3amecTH-
Te/TbHOW HOMEeHK/IaType.

13.HamummTe yrpolijeHHble CTPYKTYPHbIe (POPMYJ/Ibl U Ha30BUTE TI0 PALIMOHA/ILHOM HOMEHK/aType: a) 2-
MeTu-3-rekcaHos; 6) 3-MeTun-2-mieHTaHO/; B) 3-3TWA-3-TeKcaHomn; T) 2,2,3,4-TeTpameTus-3-
reHTaHosn; x) 2,2,3,4,4-neHTaMeTu/-3-reKCaHoJI.

14. HanmuinuTe ypaBHEHUWs] peakLMil MOJy4YeHUs] U THUAPO/M3a: a) HaTPUEeBOr'o ajKorossTa 2-MeTusi-1-
npornaHosia; 6) OyTuiaaTta HaTpWs; B) W30MPONU/IAaTa Kalus; T) MeTHIaTa Maruus. Ha3oBuTe obpa3yto-
I[1ecs: CoeIMHEeHUs.

15. Hanmiiiite cxeMy peakiiyii, MPOTeKaroIUX MpU JeMCTBUM KOHLIEHTPUPOBAHHOW CO/ISTHON KUCJIOTHI (B
MIPUCYTCTBUU XJIOPWZA LIMHKA): a) Ha M3OIPOIWIOBBIA CrUpT; 6) Ha OyTWIOBBIM CIUPT; B) Ha 2-
MeHTAHOJI; T) Ha JUMeTH/I-TIporuaKapOouHo/. Ha3oBuTe romydyeHHbIe COeUHEHMS.

16. HarnuiiuTe ypaBHeHHsI peaklyii: a) TIPOIMTU/IOBOTO CITHMPTa C MeHTaxyiopuioM docdopa; 6) 3TUI0BOTrO
CIMpTa C TpUXJopuaoM ¢ocdopa; B) 3-MeTus-1-0yraHona ¢ Tpubpoamuom ¢ocdopa; T) JUMeTHII-
stunkapbuHona ¢ PCls; i) npornumm3ornponuikapbuHosa ¢ PBra.

17. Harmwmiute GhopMysibl C/IeAyIOLUAX ABYXaTOMHBIX CIUPTOB: a) MeTaHAWom; 0) 1,2-3taHauvon (3Tu-
JIEHTJIUKOJIb); B) 1,1-3Tanguon; r) 1,3-nponadguon; n) 1,1-mponadguon; e) 2,2-nponaHauno; x) 2,3-
qumeTun-2,3-6yranauon; 3) 1,5-medTtanguon. Kakue U3 HUX HEyCTOWUWBHI U B CBOOOAHOM BHjie He
cyiiecTBytOT? UTO ¢ HUMU TTPOMCXOJUT B MOMEHT 0Opa3oBaHusA? Hamuimre cxeMbl TIpeBpallleHUi.

18. Kak MOXXHO MO/TyUYHTh IJIMKOJIA U3 YTJIEBOJOPO/IOB:

a) CH,=CH-CH,—CH3  6) CH3>—CH=CH—CH3B) CH3—CH-CH=CH;,CH3
Hanumumre cxembl peakiiyii. Ha30BUTe IIMKOJTH U UCXO/JHBIE YTJIEBOAOPO/bI.

19. BeiBeguTe opmyJibl BCeX MPOCThIX 3(MPOB M M30MepHbIX UM ciupToB C4H100. Ha3oBuTe coenvne-
HUSL.

20. Hammmute QopMmynbl: a) AunporwioBoro 3dwupa; 6) 3TunbytusioBoro 3¢upa; B) ITHA-TPET-
n300yTUoBoro 3dupa; r) Au-erop-OyTtunoBoro 3¢upa. Kakve M3 HUX Ha3bIBAIOTCS CMelllaHHBIMU
nipocTeIMU 3¢rpamMu? HazoBure Bce 3¢upbI IO 3aMeCTUTE/ILHOM HOMEHK/IaType.

21. Hamummre ¢hopMysbl: a) STUIBUHUIOBOTO 3¢upa; 6) METUIBUHUIOBOTO 3(1pa; B) TIPOIUIA/THAIOBO-
ro 3¢upa.

22. BoiBegute GopMysibl BCeX BO3MOXKHBIX: a) METHJIOBBIX 3(UPOB IyvleprHa; 0) 3TUIOBBIX 3(UPOB
3TUIeHTIMKos. Ha3oBuTe coeuHeHwUs..

23. Kakue coejuHeHUs MOIY4YarOTCs IIPY B3aUMOZeCTBUM: a) TIPOIKUaTa HaTPUs C XJIOPUCTBIM TIPOITUTIOM;
0) sTunaTa HaTpUsA C 2-OGPOMITPOITIAHOM; B) MOAMCTOrO M300yTH/a C MeTWUIaToM Hatpus. Hamummre
ypaBHEeHUsI peaKLUil.

24. BoiBegute dhopMyJibl BCEX MU30MEPHBIX anbAeruoB U KeToHOB: a) CsHgO; 6) CsHioO. Ha3zoBure Bce
COeJUHEeHUsI 110 3aMeCTUTE/IbHOW HOMEHK/aType, KpOMe TOro, aibJeru/bl Mo palloHaNIbHOM, a KeTo-
HBbI 110 Pa/IMKa/IbHO-(YHKLIMOHAIbHON HOMEHK/IaTypaM. YKa)KUTe Mac/siHbIA U M30Mac/IsiHbIM, Bajlepu-
aHOBBIM M U30Ba/IePUAHOBBIN aTbJeTrU/bl.

25. Hanumure Qopmy/bl MU Ha30BUTEe IO 3aMeCTUTE/IbHOM HOMEHK/AaType: a) AUMeTWU/I-3TU/I-YKCYCHBIN
anpaerusi; 6) MeTHI-TIPOMUI-YKCYCHBIM anb/eru/i; B) MeTH/I-U30MPOIUI-YKCYCHBINA albJeruf; r) 2-
MeTH/I-Ba/lePUAHOBBIN abAeru/,.

26. Hanuimmre dopMysibl CefyrolIUX aibJerdoB U Ha30BUTe UX IO paljMOHaJbHOW HOMEHKJaType: a)
rekcaHam; 0) 2-MeTuI-TeKcaHast; B) 2,3-AUMeTH/I-TIeHTaHarn; r) 3,3-Au-MeTua-0ytaHart.

27. HanuiuTe GopmyJibl CAeyIOIIUMX KeTOHOB M Ha30BUTe WX M0 paJuKanbHO-(GYHKIIMOHATLHOW HOMEH-
K/atype: a) 4-rentaHoH; 0) 2,4-TuMeTnI-3-TIeHTaHOH; B) 2-MeTU/-3-TeKCaHOH.

28. 13 KakuX ajb/IeTH/0B WK KeTOHOB TIPY BOCCTAaHOBJIEHUH MOTYT OBITh TOJ/TyUeHbl CTIUPTHL: a) METUJTH-
3onporukapouHo; 6) 1-6yTaHom; B) AUSTUIKApOMHOM; T) M300yTHIKapOuHoI. HamuiuTe ypaBHe-
HUS peakivii BoccTaHOB/IeHUsl. Ha3oBuUTe anbAeruibl U KeTOHBI.

29. Kakue coefiiHeHHs TIOJTyUYarOTCs TIPU [IEMCTBUM: a) STHUIOBOTO CTIIMPTA Ha TIPOTIMOHOBLINA abJerus; 0)
METHJ/IOBOTO CIIMPTA Ha YKCYCHBIN anbieruz? HazoBure obpa3ytoluecs CoeJMHEHUSI.



30. Hanvimure ypaBHEHHs] BO3MOXKHBIX peakldi anb/0/IbHOW Y KPOTOHOBOM KOH/IeHCallu, IpOTeKarolye
B CMECHU JIBYX a/lb/IeTU/OB: a) YKCYCHOTO Y TIPOIMOHOBOTO; 0) YKCYCHOTO M MAC/ISIHOTO; B) YKCYCHOT'O
Y TPUMETUIYKCYCHOT0; T') MaC/IsIHOTO U M30Mac/siHOro. Ha3oBuTe 1osiyueHHble COeJUHEeHMUSsI.

31. HanuiuTe cxembl peakijuii, TPU KOTOPBIX MyTeM OKHC/IeHHsI COOTBETCTBYIOIIUX CIIUPTOB IMOTyYarOT-
Cs: @) WM3OMPONMIYKCYCHBIN anbierusi; 6) MeTua-BTOp-OyTHI-KeToH; B) 2-MeTun0OyTaHan. Ha3oBure
WCXO/HbIe CTIUPTHI.

32. Hanmimwure ypaBHEHHsSI peakLUil TOJyueHHsl ajbJeTWJOB M KEeTOHOB, KOTOpble 00pa3yloTcs, ecyiu
TIO/JIBepraTh AeTUAPUPOBAHUI0 CITUPTHI: a) WU30IPONUIOBBIN; 0) BTOpP-OyTH/IKApOUHO; B) 3-MeTH/I-1-
OytaHoum; T) 3-MeTus-2-0ytaHosn. Ha3oBute obpa3yromyecst CoeAMHeHus

33. Harmumure ¢GopMy/bl KUCIOT: a) 2-MeTHU/I-TeKCaHOBOH; 0) 5-MeTH/-TeKCaHOBOH; B) 2,3-IUMETHII-
MeHTaHOBOW; T) 3,3- AUMeTU/I-IeHTaHOBOW. Ha3oBHTe 3TH KUC/IOTHI 110 paljuOHa/IbHOM HOMEeHK/IaType.

34. Hanvmmre opMyJibl C/ie[yOIMX KapOOHOBBIX KUC/IOT ¥ Ha30BUTE UX I10 3aMeCTUTe/TbHOM HOMeHK/Ia-
Type: a) AUMETUN-3TUN-YKCyCcHas; 0) o, [}, y-TpUMeTHu/I-BajiephaHOBasi; B) METUI-U30MPOIHI-
YKCYCHasi; T) B-MeTU/I-0-3TH/I-Mac/isiHast; 1) METH/I-X TPeT-U300yTH/I-YKCYCHasl.

35. BeiBegute (hopMyJibl BCeX W30MepHBIX KapOOHOBBIX KUCIOT CsHioO,. Ha3oBuTe uX 10 3aMeCTUTE Tb-
HOM ¥ pal[MoHa/IbHOM HOMeHK/IaTypaM. KakoBo ofiriee TpUBHaIbHOE Ha3BaHUE 3TUX KUCIOT?

36. Harnuiuinte ypaBHeHUs! peakLivii TIOy4YeHusi: a) YKCYCHOKUC/IOTO Kaust; 6) TpONMOHOBOKHMCIIOTO
aMMOHUsT; B) OapueBoi comu 2,3-AUMeTH/TIeHTaHOBOW KUCJIOThI; T') CTeapUHOBOKHUC/IOTO HAaTPUST; 1)
MaTlbMUTUHOBOKHC/IOTO KaJTbI[Hs

37.Kakue momydJaroTcsi KapOOHOBbIe KUC/IOThI, €C/Td OKUCIUTb CITUPTHL: a)TpeT-u300yTunkapbuHosn; 6) 1-
OyTaHos1; B) 1300y TH/IOBBIM; ') BTOp-OyTU/IKapOuHo1. Hamuiiimte cxembl peakijuii. Ha30BUTe KUCIOTHI
Y TIPOMEeXKYTOUHO00Opa3yoLuecst CoeJUHeHMsI.

38. Hamnuimre ypaBHeHHUs peakLUid MeX[y CIeJyIOL[UMH COeJAWHEHUsIMU: a) TIPOTIMOHOBasi KUC/IOTa U
TIPOMUJIOBBIN CUPT; 0) Mac/siHast KWC/I0Ta ¥ W30MPOITUAJIOBBINA CITUPT; B) 3-MeTUn0yTaHOBast KUC/I0Ta U
METWU/IOBBIN CIUPT; T) YKCyCHasl KMCJIOTa M MeTW/IITUIKapOWHOM; [) M30Mac/siHas Kuciota u 1-
OyTaHos. Ha3oBure oOpasytoiuecs coequHeHusi. Kak Ha3biBaroTcsi 3T peakuuu? KakoBa ocobeH-
HOCTb UX MPOTeKaHUsi? KakuM myTeM MOXKHO YBEJTMUUTD BbIXO/, MPOAYKTOB TAaKMX peaKLuii?

39. Hanmiuure ypaBHeHHsl peakluil 3TepudUKalyy, TIPU KOTOPBIX MOIYyYal0TCs: @) YKCYCHOIPOIMIOBBIN
3¢up; 6) YKCYCHOM3OMPONUIOBBIM 3(HpP; B) MypaBbUHOOYTH/IOBBIN 3(hUp; T) MaCITHOSTHUIOBLIM 3(up;
1) TIPONMMOHOBOAMUJIOBBIN 3(UP; €) STUMNPOITUOHAT; )K) MeTu/aleTaT; 3) 3TuidopmuaT. HazoBute uc-
XOJHble COeJUHEHUs. YKaKuTe yC/IOBUSl peaklyi. Kak mHaue MOXXHO Ha3BaTh MOJydyaeMble COe/v-
HeHus1?

40. Haruivte ypaBHeHUs peakijui, MPOTeKarlIUX TPy B3aUMO/JeNCTBUM: a) YKCYCHOM KucioThl ¢ PClsg;
0) TIpONMMOHOBOM KHUCIOTHI C PBre; B) MacisiHor KucinoTel ¢ PCls;r) 3-MeTU/10yTaHOBON KHC/IOTBI C
PBrs. HazoBute o0Opasyroluecs: Mpou3BOAHbIe KMCIOT. YUTO Ha3bIBaeTCsI KUCIOTHBIM OCTaTKOM (alu-
JI0M)?

TecToBbIe 3a/JaHUsI A/IA TEeKyLIero KOHTPOJIsi 3HaHUi mo pasaeny 7 «Kuciopojcoepxamue
COeAUHEHHUA»
YKa)KuTe BellleCTBO, BbINAa/jalolee U3 00Iero psja:
CHs;- CH,—- OH
+ HO- CH,- CH;- OH
CH3 OH
CHs;- CH;- CH,- OH

Oo61ias ¢opmMysia roMOIOTHUECKOT0 Psi/ia MPeAe/TbHBIX 0JHOATOMHBIX CIIMPTOB:
+Cn H2n-1 OH

Cn Hon1 OH

Cn Hon3 OH

Cn H2n OH



Yucno uzomepHsbIX ciupToB coctaBa C4H 100 (0e3 onTHYeCcKHX H30MepOB) PaBHO:
JIBYM

TpeM

yeTbIpeM

+raTH

TpuBHa/IbHOE Ha3BaHMe 3TaHoJIA:
aJIKOT 0J1b
+BHUHHBIN CITAPT
MMUTBEBOU CITUPT
STUJIOBBIM CIIUPT

/I a/IKaHOJI0B He XdpdKIMepHbl peaKium:
IIpHUcoeauHeHUs
3aMmeleHus
+pa3/ioKeHus
OKHCJIEHUS

JlaHa penoyka npeBpaiieHui:
CH3z- CH,- CH,—- OH + HBr - X;+ NaOH (crpt) t —» Xo + H,O (H") - X3
BemjectBo X3 Ha3biBaeTcs:

rpornaHoJ-1

IporaHoJI-2

+TpornaHasib

2-6pomriporiaH

C noMoIbI0 KAaKOro peareHTa MO)KHO Pa3/IMUUTh 3TAaHOJ M STH/IEHIJIHKOJIb?
O6pomMHoli Bozioi
MeTaJlJTMYecKUM HaTpreM
+Cu(OHn)>
NaOH

MeTaHo/1 IPY HOPMA/IBHBIX YCIOBHSAX MPe/CTaB/IsIeT CO00M:
ras
+>KUAKOCTh
TBep/oe BellecTBO

Ha3Banue cniupra c ¢popmynou: CHz — CH - CH — CH;3
|
CH; OH
2-MeTuJI TIPOTaHoI-3
+3 —meTun OyTaHo/-2
2-meTus1 OyTaHos-2
2-meTu1 OyTaHOH

JlaHa nenouka npeBpamenuii: CnMpT — ajbJeruj — Kap0oHOBas KUC/I0Ta
VicXoHbIM COUPT SABSIETCS:

+11epBUYHBIM

BTOPUYHBIM

TPETUYHBIM

OTH/IEHT/IUKOJIb U TJIMIePUH MPe/CTaB/ISIIOT CO00¥i:



130Mepbl

BTOPDUYHBINA U TPETUYHBIN CIIUPT
TOMOJIOTH

+7IByXaTOMHBIN U TPEXaTOMHBIN CIIUPT

Ha3oBuTe npocTreMinui TPeTUYHBIM CIIUPT:
+rponiaHTpuon — 1,2,3
rpomnasoJ -1
2-MeTUIIPOIaHoJI-2
2,3,4-TpuMeTUIIIIeHTaHo - 1

Kakoii cnupT He crioco6eH K BHyTPUMOJIEKY/ISIPHOM Jieru/jpaTanuu?
+MeTaHOo/
3TaHOI
2-MeTUIIPOIaHoJI-2
byTaHon-1

Kakoe 13 npuBeieHHbIX COeJMHEHNH SIBJISIETCA CUIBHBIM SII0M /ISl Ue/I0BeKa U )XKUBOTHBIX?
I'nmunepun
+MeTUoBBIN CIIUPT
BeH3unoBelii criupT
OTU/IOBBIA CITUPT

ITpu KHCI0THOM FUAPO/IM3e STHIAleTaTa 00pa3ynTcs
3TaHOJI ¥ MypaBbHMHasi KUC/I0Ta

+ 3TaHOJI U yKCYCHasi KUC/I0Ta

MeTaHOJ/1 ¥ MypaBbHHasl KUC/IOTa

MeTaHOJI U YKCyCHasi KUC/I0Ta

IIpu HOpMaNBHBIX YC/I0BUSAX (eHOJ mpe/cTaB/IsAeT co0oi:
ras
JKHUJKOCTh
+TBepoe BelecTBO

IIpoayKT B3aumMoercTBHs (peHO/1a C HATPHEM Ha3bIBaeTCA:
+heHONAT HATpUS
OeH30aT HaTpHs
(dbeHunaT HaTpUs
aJIKOTOJIAT HATPHsI

IIpoaykTamMu B3aUMO/IeCTBHSI KAKUX BeIleCTB SIB/ISIIOTCS KUPHI ?
['MULMpUHA ¥ HUA3IIUX KapOOHOBBIX KUC/IOT
['muLeprHa ¥ HeOpraHUYeCKUX KUCI0T
+[uLeprHa U BBICIIUX KUCIOT

Kakoe 13 BelllecTB BbINajaeT U3 001[ero CnucKa?
TpUOJIeaT TnLeprHa
+TpUHUTpAT IJIMLepUHA
TPUCTEOpaT TJIMlepyuHa
TPpUIla/IbMUTAT [JIUL|ePUHA

CoeuHeHHe KaKOH CTPYKTYPbl MO)KHO OTHECTH K BOCKaM?



CH3COOC16H33

+C15 H31COOC16H33
Ci5 H31COOC,Hs5
CH,;= CH - COOCs Hy

IIpounecc npeBpaieHNs XXHUAKHX )KUPOB B TBepAbIe:
+TUJpUpOBaHue
TU/IPOJIN3
ruzparaLus
rajioreHMpoBaHue

MsLia 3T10:
+CO/M BBICLLINUX KUPHBIX KACJIOT
C/I0XKHBIe 3UPLI KAPOOHOBBIX KUC/IOT
CMecCh )KMPOB Y apOMaTHUeCKHX /100aBOK
CMecCh I'vLiepyrHa, KpacuTesien.

BemecTBa, 00pa3ywiuecs Npyu ruipo/iu3e CJI0KHBIX 3(PUpoB:
KapOOHOBBIE KMC/IOThI
BO/Ia ¥ CITUPTHI
+CIUPTHI U KAPOOHOBBIE KMCJIOThI
CTIUPThI U a/TbI€TU/IbI

Cl'[I/IpT 0CTATOK, KOTOPOro BXoauT B COCTaB XXHUPOB:
+ruLepuH

3TaHOJI

STHUJIEHI'/TUKOJIb

MeTaHOJ1

I'mapom3oM XXUPOB MOXKHO IO/IyYHTH KUC/IOTBI:
YKCYCHYIO
OeH301HY0
L11aBeIeByIo
+CTeapruHOBYIO

CuHTeTHUeCKHe MOIOII}ie Cpe/icTBa:

3arpsI3HSIIOT OKPY>KaloLLYIO Cpefly

COXPaHSIFOT MOIOIIYIO CIIOCOOHOCTH B YKECTKOM Bofie
HMMEIOT BBICOKYIO MOFOIIYIO CTTIOCOOHOCTh B ITUPOKOM WHTepBasie TeMIIepaTyp +BCe OTBETHI
BEpHBbI.

BewmectBo, crpykrypa kKoroporo CH3;—C=CH—CH;—CH=0, Ha3bIBaeTcs

CH;
2-MeTH/I-5-0KCOmneHTeH-2
2-MeTU/NeHTeH-2-ab-5
5-MeTUNreKkceH-4-anb
+4-MeTu/IreHTeH-3-alb

I'omosiorom OyTaHasisi AB/ISAETCA



+rporaHab
OyTaHOH
OytaHos-1
OyTaH

IIpu HarpeBaHWH aneTa/IbAEru/a Co CBeXeoCaX/JéHHbIM ruipokcuiom meau(Il) Hadrogaercs
+T1051BJIeHNe JKE/ITOr0, a 3aTeM KpaCHOI0 0Cafika
nipeBpaitieHue ronyboro ocazgka ruipokcuga meau(1l) B uépHbIit
pacTBopeHue ocajiKa ¥ o6pa3oBaHHe royboro pactsopa
pacTBopeHue ocajika 1 obpa3oBaHue BaCUIbKOBO-CHHETO PacTBoOpa

Oo0Opa3oBaHue «cepedpPsHOro 3epKajia» B PeakI[id C aMMHAYHbBIM PAacTBOPOM OKCH/Ia cepedpa
AOKa3bIBaeT, YTO B MOJIEKY/Ie BelleCTBA COAEPKUTCS

KapOoKcUsTbHas rpymnmna

[iBOMHas CBsi3b Mexzy atomamu C u O

+KapOOHU/TbHAS TPYTINa Ha KOHLE MOJIEKY/IbI

aToM yrjepoja B Sp°-TuOPHUIHOM COCTOSHUM

Ilpu okuc/IeHUH NponaHass obpasyercs
rporaH
rpomnaHoJ-1
+TIponaHoBasi KUC/10Ta
IporaHoJI-2

C noMoup0 aMMHAYHOT'0 PacTBOPA OKCHAA cepedpa MOXKHO Pa3/IMYUTh PAaCTBOPbI
MeTaHoJ/Ia ¥ 3TaHoJjIa
+3TaHoO/a U TaHa/Is
arieTasnpAeruga u popmansaerua
TJIALIEPUHA U STUJIEHTJIUKOIS

C ruppokcupom meau(Il) pearupyror o6a BemecTBa
+T/IMLIEpUH U IIpOoIlaHa/lb
aleTaabJeru/ U 3TaHoJj
3TaHOJI U (heHON
deHon 1 hopManbaerus

ITpu BoccTaHOB/IeHHH OyTaHAJIS MO/TyYaeTcs
+0yTaHosn-1
OyTaHOBast KMC/IOTa
OyTaHos-2
IOy TUNIOBLIN 3hUp

B nenu npespamenuii CH3—CH>—OH - X - CH3—COOH BemjecTBoM X fAB/ISIETCS
CH=CH
CH,=CH>
CH3—CH2Cl
+CH3—CH=0

dopmasb/eruy He NCIO/Ib3YeTCs /ISt
Jle3rHdeKLnn
TIOJTyYeHHSI TI7IaCTMacc
+yn00peHust TOUBbI



MMpOTpPaB/IMBAHWA CEMAH

KaraiuTuyecKuM Aeru/jpupoBaHieM KaKoro CliipTa MO)KHO MO/JIYYHTh ajibAeruy?
byranosn — 2
+2—-MeTUIIpOonaHoI - 1
2—MeTW/IIPOIaHoI — 2
3- MeTun0OyTaHoN-2

Kaxkoe 13 BelljeCTB BCTYNaeT B PeaKIHI0 «CepedpsIHOTO 3epKasia»?
+MeTaHaslb
MeTaHOJI
MPOMNaHOH
3TaHOI

CHI/IPT, OKHC/IEHUEM KOTOPOro MO)XKHO ITO/IYUYUTb KE€TOH C (l)OpMyJIOﬁ

CHs- C- C-CHz3 ” Ha3bIBAETCH
I
CH30
2-meTunbyTaHon-1
2-MeTU/I0yTaHOoI-2
TeHTaHouI-2
+3-MeTUnbyTaHO-2

Haspanue kucaotsl ¢ popmynonn CH3z-CH-CH2- COOH:
+3-MeTUI0yTaHOBAasT |
2-MeTunbyTaHOBast CH3
3-MeTunbyTeHoBast
3,3-AMMeTU/IPOIIaHOBast

HasBanmue kucsorsi ¢ popmynori HOOC — CH, — CH; - COOH:
3TaHAUOBAasT
TIpOTaH/IuoBast
+0yTaHAMOBas
BEPHOTO OTBETa HeT

Uto Ha3bIBaeTca sTepudukanuen ?
peakLys THPOJIM3a CJIKHOTO 3dupa
B3alMO/IeHiCTBHe CTIMPTOB APYT C IPYroM e obpa3oBaHWeM IPOCTOTro 3¢dupa
+B3aMMO/IeMCTBHE KUCJIOT CO CITUPTaMU C 00pa30BaHUEM CJIOKHOTO 3¢upa
MIPaBUWJIBHOTO OTBETA HET

OnpepennTe BemecTBo X B c/ieAylomieii cxeme MpeBpallieHN:
MeTaHO/I — X —» YKCyCHasi KHC/IOTa

sTUAGOpMUAT

3TaHaJIb

+mMeTaHa/lb

Metunauerat

B xo/e peakijuu 3TepuuKanuyu KapOoHOBbIe KHC/IOTHI pearupyrT
C MeTa/lJlaMU
C OCHOBaHUSIMU



+CO cnupTaMu
C KUCIOTaMU

YKaxute popmyny 2,3-IUMeTH/ITeKCAHOBON KHUC/IOTHI:
CHs- CH: - CH-CH - CH2- COOH

|
CH; CH3

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

| |
CHs CHs

CHz - CH»-CH,- CH-COOH

I
CHs

Kak OT/IMYUTB YKCYCHYI0O KHC/IOTY OT H30MEPHOT0 el C/I0KHOro 3¢pupa?
+IIOHIOXATh;
J00aBUTHL BOAY;
no6asuthb pactBop NaOH;
C TIOMOIL[bFO KMC/IOTHOTO UH/IUKATOpa.

Ha3oBure kucsory, popmy.ia koropoit CH3z- CHCI- CHCI-COOH
2-xnopbyTaHoBast
+2,3-auxnopOyTaHoBast
1,1-puxsiopripornaHoBast
2, 3-IUX10pIpOoraHoBast

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

+TIpe/ie/IbHbIN, BTOPUUHBIN 0/JHOATOMHBIN
Tripe/ie/ibHbIM, BTOPUUHBIH, IBYXaTOMHbIN
HeTipe/ie/IbHbIN, TTIePBUYHbBIN, OZJHOATOMHBIM
HeTipe/ie/IbHbIM, TepBUYHbIN, IBYXaTOMHbIU

@yHKIMOHA/IbHAA IPyIIa CHUPTOB HAa3bIBAeTCH:
+TUAPOKCU/IbHAasA
KapOOKCH/TbHast
KapOOoHUIbHAs
asibJieruiHast

Bemjectreo CH3 - CH - CH,OH Ha3bIBaeTco:
|
CH3
Oytanon — 1
1300y TaHOJ
+2 — MeTu/IIponasosn — 1



2,2 — IUMeTU/I3TaHOJI

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

CH3; - C—-CH: - CHs
|
OH
CHz - CH - CH: - CH3
|
CH3
+ CH3; - CH - CH - CH3
|
OH CHs
CH3 — (CHz)2 -CH20OH

N3omepom Bemnjectea CH3 — (CH2); — CHOH sBasiercs:
CH3z - (CH2)s — CH, — OH
CHs - CH; - CH; — CH,OH
+ CHs — CH; - CH - CH,OH
|
CHs
CH; — CH - CH - CH,OH

CH; CH3
IIpu B3aMMOeHCTBHM C KAKMM coefnHeHHeM (heHOJ1 JaéT ocafioK 0e/1oro nBera
+Br
FeC13
NaOH
Na

Bbi0epuTe oAMH NMPaBHW/IbHBIN 0TBET. AIJU/IT/IMIEPOJIbI OTHOCSTCS K Ipymme:
riaviiepodochonmnuion

+HeUTpaIbHBIX JUTHU/IOB

TJIMKOJIUTTU/IOB

BOCKOB

BbiGepure oauH mnpaBwiIbHbIA oTBeT. Ha3Banme BemectBa ¢ ¢opmynoin CH3z-CH>-O-
(CH»)3-CH3

MIPONU/IOY THIIOBBIH 3¢hrp

TIPOTMIOKCUOYTaHO

H30IPONUIOBbIN 3(UP MacCISTHOW KUCTOThI

+3TUNOYTUIOBBIN 3hUp

BbiGepuTe 0/juH MpaBWIbHbIN 0TBeT. CoefuHeHUsi OyTaHo/I-1 M 2-MeTWINPONAaHOI-2 SIB-
JIAKTCA:

rOMOJIOTaMH1

+ CTPYKTYPHBIMH M30MepaMu

reoMeTpruueCKUMHU U30Mepamu

OJIHAM U TeM JKe Bell[eCTBOM
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22.
23.
24.
25.

26.
27.
28.
29.

30.

BriOepuTe 0AMH NPaBU/IBHBIA 0TBeT. JTa PeaKIus ABJISAETCA KaueCTBeHHBIMH JIs1 00Ha-
PY)KeHHs a/Ib/ieru/|0B:

+peakius «CcepeOpsTHOTrO 3epKasia»

B3aMMO/IeliCTBHEe C OPOMHOM BOZOM

B3alMO/IeHiCTBHE C TUAPOKCHUJOM HaTpUsi

B3alMO/IeHiCTBHE CO I1]eJI0YbI0

BoiOepuTe 0JH NMpaBUW/IbHBIA O0TBeT. Peakiusi «cepeOpssHOro 3epkajia» XapakTepHa s
O0HapY)KeHHUsI:

MaJibTO3bl

+anbJeruioB

TUIPOKCH/Ia HAaTpUsI

(deHona

Bonpocs! p/isi codeceoBaHus Mo pasjeny 8 «YrieBoapi»

[TocTpouTh BOCCTaHAB/IMBAIOLMM AMCaxapyj U3 ABYyX &, D- rytoKonyupaHos.
Harnuiure dopmyiiel o @uiepy u Xeyopcy: a, L- rasakrodypaHo3sl.
[TocTpouTh HEBOCCTaHAB/IMBAIOLMH AWCaxapy/ U3 [BYX o, D- rmokonupaHos.
Hanumure ¢opmynbl no @uiepy u Xeyopcy: o, D- rajakronvpaHo3sbl.
[TocTpouTh BOCCTaHAB/IMBAIOLIMN Aricaxapy/ U3 /ByX [3, D- rirokonupaHos.
Hanuivre dopmyiisl o @umiepy u Xeyopcy: o, L- MaHHOdypaHO3bI.
[TocTpouTh HEBOCCTaHAB/IMBAIOIINM AWcaxapyu/ U3 ByX [3, D- ryiroKonmupaHos.
Harnuivre dopmyiisl o @uiiepy u Xeyopcy: o, D- ppykTonupaHo3bI.
[TocTpouTh BOCCTaHABIMBAOLLMM AWCaxapy/ U3 [BYX o, D- MaHHONMMPaHO3.
Harnuivre dopmyiisl o ®@uiiepy u Xeyopcy: a, D- ppykrodypaHo3bl.
[TocTpouTh HEBOCCTaHAB/IMBAIOLMH AWcCaxapyj U3 [BYX o, D- MaHHONMpPaHO3.
Harnuivre dopmyiisl o @uiiepy u Xeyopcy: o, D- MaHHOIMPaHO3bI
[TocTpouTb BOCCTaHAB/IMBAIOIIWN ricaxapy/ U3 /ByX [3, D- MaHHOIHPAHO3.
Harmummre dhopmysb o ®uiiepy u Xeyopcy: 3, D- GpyKTonrpaHo3sl
[TocTpouTh HEBOCCTaHAB/IMBAIOIIUK Acaxapyu/ U3 AByX [3, D- MaHHOMTMPAHO3.
Harmummre dopmysbl o duiiiepy u Xeyopcy: 3, D- KCHIONMMpPaHO3bI
[TocTpouTh BOCCTaHABIMBAKOLLIWM AXCaxapy/ U3 [BYX o, D- ramakTonvpaHos.
Harmumwmre dopmysbl o ®uiiepy 1 Xeyopcy: 3, L- aonupaHo3bl
[TocTpouTh HEBOCCTaHAB/IMBAIOIINM AUcaxapyu/ U3 ByX [3, D- rajakTonupaHos.
Harmummre dopmybl o duiiepy u Xeyopcy: 3, L- KCHIONMMpPaHO3bI
[TocTpouTh BOCCTaHAB/MBAIOIIUN AXicaxapyu U3 &, D- TiroKomupaHo3sl U 3, D- ritokodypa-

HO3.
Hamuiute dopmyiel mo @uriepy u Xeyopcy: 3, L- copbornipaHo3bl
[TocTpouTh HEBOCCTAHAB/IMBAIOLWI AWCaxapuj U3 [IBYX o , D- MaHHO(YpaHO3.
Haruite dopmysibl o @urtiepy u Xeyopcy: 3, L- mikcodypaHO3bI.
[TocTpouTh BOCCTaHABIMBAOLLIWH AWcaxapyj U3 «, D- auionupaHossl U

B, D- ritokodypaHos3.
Harmiute dhopmyiiel mo @uriepy u Xeyopcy: f3, L- copbormpaHo3bl
[TocTpouTh HeBOCCTaHAB/IMBAIOLLMI AWcaxapy/ U3 [BYX o , D- ranakrodypaHos.
Hanmmure dopmysbl no @uiiepy u Xeyopcy: a, L- MaHHOGdypaHO3BI.
[TocTpouTh BOCCTaHABIMBAKOLIMM AXCaxapuz U3 o, D- rIroKonMpaHo3bl U

B, D- rmokodypaHo3.
HarnumnTe opmynel o @urepy u Xeyopcy: o, L- apabuHonmpaHo3sl
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11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

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

32.

Tunosble ynpaxHeHUs 110 pa3feny 8 «YrieBoapn»

C noMmoII[bI0 KaKOW peakiiui MOXXHO OTJIMUYUTE (DPYKTO3Y OT TJIt0KO03bl? Ha30BUTE peareHThbl U yKaXKU-
Te BUAUMBIN pe3y/IbTaT peakiyu.
Hanummmre cxemy mosiyueHus TJIMKO3W/a U Ha30BUTe MPOAYKT peakijuu. Kak Ha3bIBaeTCs HecaxapHas
YyacThb IIMKO3UAA?
[TpuBeuTe CXE€MBI peaklyii MoyYeHus1 copouTa .
HanwmiiuTe cTpykTypHYyto ¢opmyny o- D-maHHO(YpaHO3bI.
[TpuBeauTe CXeMbI peaKiyii OKHC/IeHHs: D-T/T0K03bl aMMHaUHbIM

pacTBOpoM okcujia cepebpa. KakoBo rpakTrueckoe 3HaueHUe 3TUX peaKL[yii?
Hanummmre ctpykrypHyto dopmyny o- D-kcunodypaHo3sl. OTMeThTe B Heil acCHMMeTpUuecKre yrie-
pPOJiHbIe aTOMBI.
[TpuBeauTe CXxeMy peakuu oKucyieHus: D-rioko3el 6pomMHO#M Bosioi. Ha3oBuTe mostyueHHOe coe-
HeHue.
Kak MoyKHO Tipe/icTaBUTh Tlepexo/] OTKPBITOH (hOpMbI MOHOCAaXapy/a B LIMKIUUECKYIO.
[TpuBeauTe CXxeMy peakivU MOydeHu s TJIFOKOHOBOU KUC/IOThI. YKa)KUTe yC/IOBUSI.

Hanuiure CTpyKTypHYH0 (hOpMyJly TTFOKOTTMPAHO3UIOT/IIOKO3bI C O-1,6-TTMKO3UIHOM CBSI3BIO.
Bygaer u maHHBINM JUcaXxapyuj OKUCISITHCSI aMMUAYHBbIM PacTBOPOM cepebpa?

[TpuBearTe CXeMbI peaKiyii TI0/TyUeHUs] KCUTUTA.

Kak pearupyet a- D-ppyKTonupaHo3a ¢ u30bITKOM XJIOPUCTOTO arjeTrsaa?

[IpuBeguTe CxemMy peakLUM MoJyueHus rrKo30-6-docdaTa.
Ha ocHOBaHWY KaKHX peaklvii MO>KHO /I0Ka3aTh HaJIMUuKMe MSTH T'HAPOKCUIBHBIX TPYTIT B MOJIEKYJie
r1r0K03b1? KeM 3T0 BriepBbie Ob1IO [J0Ka3aHO?
[TpuBeauTe CXeMy peakiMM aliIMpoBaHus [3-D-T/IFOKOMHUPAHO3bl YKCYCHBIM aHTMIPUIOM. B Kakux
YCJIOBUSIX OHU CITIOCOOHBI I'U/IPO/TM30BaThCS ?
Hanummre ctpykrypHyto ¢popmyny a- D-kcunodypaHossl. OTMeTbTe B Held aCUMMeTpUYecKre yrie-
pOJHbIe aTOMBI.
[IpuBenuTe CTPYKTYpY I/IFOKOHATA Ka/lbLiMs. YKaXKUTe ero IpUMeHeHre B MeIULIVHE.
Hanummre cTpyKTypHbIe (pOpMYJIbl TPEX TayTOMepHBIX (opM D-MaHHO3bI (OTKPBITYIO U /IBE -
PaHO3HbIX) ¥ HA30BUTE UX.
[TpuBeguTe cxeMy peakiy 0Opa3oBaHUs MPOCTOro 3¢drpa K3 o-D-MaHHOMTUPAHO3bI.
HanwmiuTe cTpykTypHYto dopmyny - D-ritokonupano3sl. OTMeThTe B Hell acCMMeTpUYecKue yrie-
pPOJHbIe aTOMBI.

[TpuBearTe cXxeMbl peaklMi B3aUMO/|eMCTBUS a-D-T/t0KONrMpaHo3bl C MeTaHOJIOM (B MPUCYT-
ctBuu HCl). Ha3zoBuTe nosiyueHHbIe MPOAYKTHI.
Hamuiivrte cTpykTypHbIe (OpMYJibl IBYX TayTOMePHbIX (hOpPM ralaKTypOHOBOM KHUC/IOThI (OTKPLITOU U
LIUK/TUUeCKOM).

[TpuBeauTe CXeMy peakLUy TUAPOJM3a ITUM-B-D-ranoKTonyupaHo3uia, yKaKuTe yCIoBUYs,
Ha30BUTe MPOAYKThI PeaKLUu.
[TpuBenuTe cTpOEHME caxapo3bl, OXapaKTepusyire eé MoHocaxapuaHbIi coctaB (NB! [Tucaxapup
obpa3syetcs 3a cueT 1,2 TIMKO3UAHON CBs3n). OOBSICHUTe BOCCTaHABJ/IMBAOIIME CBOWCTBA.

Hanuiure cxemy nosjiyueHusi 03a30Ha ()PYKTO3bI.

Hanmiure cTpykTypHyto dopmyny a- D-dpykrodypaHo3bl.

Haruimte cxemy niosiyueHus 3- D-mporunkcuionipano3ua (B MPUCYTCTBUU CYXOTO XJIOPH-
CTOT'0 BOJOPO/A).
Kakuie Buzib1 6poykeHrst Bam U3BeCTHBI?
Hanuimmre cxemy KWC/IOTHOTO FU/POJIM3a MeHTaal|eTU/ITTFOKOMUPaHO3bl.
Yrto 0603Hauar0T CUMBOJIBI D- 11 L-, a Tak)Ke 3HAKM «+» U «-» TIepe]] Ha3BaHHeM MOHOCaxapuzia?
Hanummre cxemy nosyuenusi 3- D-u3onponuiranakronvupaHo3u/a (B MPUCYTCTBUUM CYXOr0 XJIOpU-
CTOr0 BOZOPO/IA).
Kakoii ruipokcui Ha3bpIBaeTcs mosyaleTanbHbIM? Kakoe ellle Ha3BaHUe OH UMeeT?



33. HarummTe cxeMy THAPO/M3a B IPUCYTCTBUU Pa30aB/IeHHOW COMSTHOW KUC/IOTHI TeTpaMeTii- o- D-
MeTWII/II0Ko3UAa. Ha3oBuTe rojsyuyeHHOe coeiMHeHUe.

34. CKO/bKO CTepeor30MephIX abJ0MeHTO3 MOXKeT Cyl[eCTBOBaTh, eC/IU yuecTb (hopmyny N=2"?

35. HanmiuuTe cxeMmy peakiju D-TJIHOK03bI ¢ CHHU/IBHOW KUC/IOTOW € MOC/IeAYIOIIUM TH/IPOIA30M.
Ha3oBuTe NpoAyKThl peakLiiu.

36. Kakue ¢opmbl caxapoB Ha3bIBalOTCS O- U -7

TecToBbIe 3d/idHUA /I TeKYyIero KOHTpoJisi 3HAHHMH 110 pa3jeny 8 «yr'J'IEBOABI»
TEeMe:

B MoJ/1eKyie caxapo3bl 0CTaTOK I/IIOK03bI CBSI3aH C 0CTaTKOM:
TJIFOKO3BI
+(PYKTO3bI
rajakTo3bl
MasbTO3bl

Ykaxute hopmy/y Kpaxmaa:
(CeH1205)n
+CsH1206
(CeH1205)n
(CeH1206)n

le/l 06pa30BaHI/II/I I_[I/IKJII/IlIECKOﬁ (l)OprI IJIIKO3bI IPUHUMAET YU4dCTHE THAPOKCH/IbHAA I'PYII-
IIa MPpH YI/IepoOAHOM aTOMeE:

C3

C4

+C°

CG

DpyKTO3a ABIACTCA:
a/IbAETUA0CIIUPTOM
+KeTOHOCIIMPTOM
OKCUKHUCJIOTOU
MHOT0aTOMHBIM CITUPTOM

IIpu HarpeBaHMH pacTBOpPa IVIKKO3bI € TUApoKcuaoM meau (II):
obpa3yeTcst IpKO-CUHUM PacTBOP
BbI/IE/ISIeTCS Ta3
+BBINaZaeT KpaCHO-0yphIii 0casiok
Ha CTeHKax MpoOUpKU oOpa3yeTcsi cepeOpPUCTBIN HasleT

IIpoAyKT KaTaTUTHYECKOr0 ruJPUPOBaHMS [JIIOKO3bI:
KCHJTUT
+copour
IJIIOKO3a
JUHAMUT

Ha3sBaHue nporecca, NpoTeKarIero no ypaBHeHHIO:
CsH1206 —» 2 C;H50H + 2CO2
+OpoykeHHe
dbotocuHTeE3
JekapOOKCHUTMpOBaHNe



TJIUKOJIN3
UK /10 rHAPOKCH/IBHBIX TPYI B HUK/INYeCKod (popme r/1I0K03bI paBHO:
3
+4
5
6
Kakue u3 npuBeieHHbIX TEPMHHOB OTHOCATCA K (DpyKTO3€:
1. Anpperngocriupt 2. Kerocriupt 3. Ilento3a 4. I'ekcosa 5. MoHocaxapuz, 6. Iucaxapuf
1,3,5
+2,4,6
2,3,5
2,4,5

IIpu HarpeBaHWH IVIIOKO03bI C aMMHAYHBIM PacTBOPOM OKCHAA cepedpa
oOpa3syeTcst SIpKo-CUHUNA 0CafloK

BbI/Ie/ISIeTCs ra3

BBINAaZlaeT KPacHO-0yphIii 0Ca/loK

+Ha cTeHKaxX MPOoOUPKHU 00pa3yeTcsi cepeOpUCThIN HajleT

CopOuT nosiy4aroT:

B3aMMO/IeHiCTBUEM TJIFOKO3bI C aHTHAPUIOM YKCYCHOM KHUCTOThI
OKHCJIEHWEM TJTFOKO3bI

+TUAPUPOBAHUEM TJIFOKO3BI

Opo’KeHHeM TJIFOKO3bI

Bce anbioreKkco3nsl UMeOT 0JuHaKOBYH0 opmyny CsH1206. Uem 0HH OT/IMYAKOTCA 1O CTPOEHHIO
MOJIEKYJIbI:
YKC/IOM TUJPOKCUIBHBIX PYTII
+B3aMMHBIM PACIoJIOXKeHeM 3aMeCTHTe el TPU acCUMeTPUUYeCKUX aToMax yriepoja
CTPOEHHEM YTJIepOTHOTO CKejleTa
pacIioioykeHUeM asb/eruAHON IPYTIIbI B LIUKJIE.

IIpu noMomy Kakoro peakTiBa MOXXHO OT/IMUUTH pacTBop ¢opmasbjaeruja oT pacTsopa rJo-
KO03bI?

aMMMaYHbIM PaCTBOPOM OKCH/ia cepebpa

+ruapokcuom meau (11)

pacTpopoM TrMApPOKCUA HaTpUsI

BEpPHOI'0 OTBETA HeT

JlaH LUK/ npeBpaleHu:

X
CO: /YCGHM
YkaxxuTe Ha3BaHUe BellecTBa X:
+T/IF0OKO3a
caxaposa
LIeJUTHOJT03a

yTJIepof

CKo0JIBKO acCMMeTPUUYeCKHX aTOMOB YI/iepo/ia B MoJIeKyJIe I'/TI0K03bI:
2



w

4
+5

ITo oTHOLIEHUIO APYT K APYrY O- U B-I/II0K03a ABJIAKTCA:
roOMOJIOTaMH

CTPYKTYPHBIMU H30MepaMU

reoMeTpuUeCcKMMU U30MepaMu

+ONTHUeCKUMH U30MepaMu

Jlns1 mpeBpaieHusi III0KO03bI B COPOUT B KauecTBe PeakKTHBA MCIO/Ib3YHOT:
BOZy
+BOJI0pPO/
XJIOPOBOJIOPOJ,
aMMHaUHBIF pacTBOP OKCH/la cepebpa

Kakue cBoicTBa (ppyKTO3BI MO/ TBEPXK/AeT MOAB/JIEHHE APKO CUHEro I|BeTa B pacTBope (pyKro-
3bI € ru/ipokcuiom meau (I1)?

AnbpervHbie

KetoHHEBIE

+CnupToBbIe

KucnortHeie

O ueM roBOpPUT MOJIOKUTE/TbHAsA Peaklusl IVIIKO03bl C aMMHAYHBIM PAacTBOPOM HUTpPAaTa ceped-
pa?

O HanMuMM LUUKIAYEeCKOW (POPMBI TJIFOKO3bI

+O NpUCYTCTBUU a/TbJerUAHON TPYIIIbI

O Ha/MuYMM HeCKOMBbKUX TUAPOKCU/IbHBIX TPy

O npUCyTCTBUM KETOHHOW IPYTIIbI

B pe3y/ibTaTe ruipo/in3a caxapo3bl Mo/1y4arT
TJIFOKO3Y;
(pykTo3y;
+T/IH0K03Y U (DPYKTO3Y;
TJIFOKO3Yy U TaJlakTo3y.

I'1r0Ko03a npu OKHC/IeHHH NpeBpalaeTcs B
3TU/IOBBIN CITHPT;
+T/IFOKOHOBYIO KUCJ/IOTY,
MOJIOUHYIO KHCJIOTY,
I11eCTUaTOMHBIH CIIUPT — COPOUT.

IIpupoHBIM 110/ IMMEpPOM AABJ/ISAETCA
[I0/IM3TUJIeH;
KaripoH;
caxaposa;
+KpaxMmaJl.

Jlucaxapu/ioM sAB/IA€TCA:
bpykTo3a

KJ/IeT4aTKa

Kpaxmarl



+caxapo3a

BeljecTBO, NO/ABepramieecsi TUAPOIN3Y, - 3T0
O-TJIFOKO3a
B-rmoko3a

bpykTo3a
+caxapo3a

®dpykTo3a o0pa3yercs B pe3yjbTaTe FHAPOIN3A
Kpaxmasa

L|e/UTFO/I03bI

+Caxapo3sbl

JKupel

Kaxkoe 13 nepeurc/IeHHbIX BEIIeCTB He MPUHA/JIEXHUT K K/IaCCy yrjIeBoJ0B?
rioko3a CeH1206
ManbTo3a C 12 H22O11
+metanans C H, O
teonosa (Cs H 10 Os)n

MHOroaToMHbIi CIUPT COPOUT oOpa3yercs:
B pe3yJibTaTe OKUC/IEHUS TJTFOKO3bI
B pe3yJibTaTe OpOKeHUsI TTFOKO3bI
+B pe3y/ibTaTe BOCCTAHOBJIEHHUS TJTFOKO3bI
B pe3yJibTaTe 3Tepu(UKaIiy TIFOKO3bI

I' 1roKoHOBasi KMC/I0Ta o0pa3yercs :
TIPYU PaCTBOPEHUH TJIFOKO3bI B BOJIe
MPY B3aMMO/IeHICTBUH TJIFOKO3bI C BOJOPOZOM
+TIpY B3aMMO/IeMCTBUH T/TFOKO3bI C @ MMHAYHBIM pacTBOPOM oKcuzia cepebpa(l)
ripu OpO’KeHUHU TJIFOKO3bI B KUCIOTHOM cpejie

IIpoMeXXyTOYHBIM NPOJAYKTOM I'MAPO/IM3a KpaxMasia siB/IsieTcs MaibT03a, MoJ/IeKyja KOTOpou

COCTOMT H3:
JBYX OCTaTKOB O - [JIFOKO3bI
JIBYX OCTaTKOB [3 — TJIFOKO3bI
OCTaTKOB O — TJIFOKO3bI U ()PYKTO3bI
OCTaTKOB O — U [3 — IJTFOKO3bI

Kakoii yriieBoiopo/; Mo>xeT 00pa30BbIBaTh JABe UK/Iudeckue ¢popmsl (a- u B-).
Kpaxmarn
KJ/leTuaTKa
+T/1I0K03a
Caxaposa

B KauecTBe TeKCTHWIBHOTO ChIPbS U /i/IsA MPOU3BOACTBA OyMaru MCMo/Ib3yeTcs:
Kpaxmasl
[JIFOKO3a
+KeTyaTKa
caxaposa

K NMPpUPOJHBIM BbICOKOMOJIEKY/IAPHBIM CO€JUHEHUAM OTHOCHUTCH:



caxaposa
+Kpaxmait
KarnpoH
TIOJTUCTEPOT

Peakius «cepe0psiHOro 3epKajia» XapaKTepHa A/
+TJIFOKO3bI
Oe/iKoB
KpaxmaJsia
rJIMLepyuHa

Kpaxman He UCIIOJIB3YIOT:
TSI TIPOU3BO/ICTBA KOHAUTEPCKUX U3ZeTUi
+717151 MPOU3BO/CTBA KoJibac
U1 TIPOM3BO/ICTBA OyMaru
TS TIPOU3BO/ZICTBA STUJIOBOTO CITUPTa

ITpu nmo/iHOM rujpo/iM3e Kpaxmasia o0pa3yercs:
(dbpykTO3a
pubo3a
rajakrosa
+TJI0KO3a

IIpu npou3Bo/iCTBe 0e3bIMHOI0 MOPOXa MCI0/Ib3yeTCs MUPOKCU/INH, NPe/[CTaB/IAIUA CO00:
HUTPAT L|e/UIH0/I03bl
TPUHUTPATI/IUL{epPHHA
+ TPUHUTPATLEJI/TIO/IO3bI
MOHOHUTPOLIE/THONI03Y

YKaxuTe MO/IeKy/IAPHYI0 (popMyJly TPHALeTaTa [{e/I/II0/I03bI:
(C12 Hi6 Og)n
(Cg His Og)n
(Ci0Hi3 Os)n
+(Ci5 His O12)n

Jl/1a pacnio3HaBaHMsA KpaxMaJia MCII0/Ib3YIOT:
UHIUKATOP — JIaKMYC
+pacTBOp uoja
a30THYIO KUCJIOTY
aMMMauHbIN pacTBOp HUTpaTa cepebpa

J/isi mosTyuyeHHs1 BUCKO3HOT'0 BOJIOKHA HCI0/Ib3YIOT IPUPOAHBIN MO/ IMMep:
aMUJ/IOTIeKTUH
aMuIo3y
+Kpaxmarsi
Lennronosy

K npupognsim nosmmmepam HE orHocuTCS:
Kpaxmar
aMUJIONIEeKTHH
LieJUTF0/103a
+3MOKCU/HAs CMOJIa



K npupoaHbIM 0HOMO/IMMEpPaM OTHOCHTCH:
pe3uHa
TedI0H
MasibTOo3a
+Kpaxma’n

IIpoMe)XyTOUYHBIM MPOJYKTOM I'HAPO/IM3a KpaxMasia siB/IsieTCsl MabTo3a, MoJIeKyJ/Ia KOTOpoi
COCTOMT M3:
JIByX OCTaTKOB & - TJIFOKO3bI
JIByX OCTaTKOB [} — I/TFOKO3bl
OCTaTKOB O — TJIFOKO3bI U PYKTO3bI
+0CTaTKOB & — U [3 — TJIFOKO3bI

Kakoii 13 MOHOCaxapH/ioB COAeP)KaTcsl B KPOBH Ye/ioBeKa:
pubo3a
ne3okcrupubosa
+r/TI0K03a

(dbpykTo3a

Mouneky1a caxapo3bl COCTOUT H3:
JIBYX OCTaTKOB I'THOKO3BI
OCTaTKOB I'JIFOKO3bI Y T'a/IaKTO3bI
+0CTaTKOB I'JIIOKO3bI U (PPYKTO3bI
OCTaTKOB p10O03bI U T/IFOKO3bI

YeM pa3myanTca o- 4 B-¢GpopMbl I1I0K03bI:
Ha/IMureM LMK/Ia
pa3MepoM LMKJIa
+pacro/I0KeHueM TUAPOKCUILHOM rpymmbl pu C!
YKC/IOM aTOMOB KUC/IOPOZA B I[UKJTe

KauecTBeHHOH peaKijieil Ha I/IIOK03y ABJ/ISIETCA PeaKLus C
+Cu(OH)>
FeCl;
Br (BoaH)
CuO

Kakoii Tun 0po)keHusi yrjieBo/|0B CyLIeCTBYeT
Mac/IsTHOKUC/Ioe
MOJIOYHOKHUCJIOE
CIIMPTOBOE
+BCe OTBeThbI BePHbI

HaiijuTe CHHOHUM TePMHHY «LIe/I/TH0J/103a»
caxaposa
BHCKO3a
+KeTyaTKa
[TUPOKCUIUH

VicK/TI0unTe «IMIIHEee» MOHATHE:
pubo3a



+MeTaHO3a
I'JTFOKO3a
rajakTro3a

JInHeHHBbIe MOJIEKY/IbI I[e//TI0/I03bI 00'be/INHeHbI B BOJIOKHA 3a CYeT CBs3eH
BO/IOPOAHBIX
+KOBaJ/IeHTHBIX MOJISIPHBIX
HMOHHBIX
KOBaJIEHTHBIX HEMOJISIPHBIX

Kakoe u3 BellleCTB sIB/IS€TCA 3/1eKTPO/IMTOM
TJIFOKO3a
caxaposa
+T/IIOKOHAT KalbLysa
TpUaLeTaT Lie/IIH0/103b]

Caxapo3a, B OT/IHYHE OT IJIIOKO3bI, He 00/1a/laeT BOCCTAHOBUTE/ILHBIMHU CBolcTBaMu. IIpuunHa
3TOro B TOM, UTO

caxapo3a — Aucaxapu/,

+B OTCYTCTBUM y Caxapo3bl a/ibJleTuAHON TPYIITIbI

Ha/IMuMe y caxapo3bl TUAPOKCUTILHOMN TPYTITIbI

WMCTHWHHas MPUYKHA He yKa3aHa

Kakoii caxap He/1b351 yOTPed/IfITh B UL ?
TPOCTHUKOBBIH
+CBUHIIOBbIU
HWHBEPTHBIN
BUHOTPaJIHbIN

Cpeju nepeunc/IeHHbIX MOHOCAaXapH/0B YKa)KHTe KeTOreKco3y:
TJIFOKO3a
pubo3a
+(dpyKTo3a
rajakTosa

Kakwue yriesoasl He moaBeprawTcst ruipo/imnsy:
+MOHOCaxapuabl
Jrcaxapy/ibl
ToJIMcaxapupl
BCe I0/iBeprarTcs

Kakasi u3 ¢opM r/110K03bI COJIePXXUT a/IbAerHAHYI0 rpymmy?
LIMK/INYecKas a-popMa
LUK/IHJeckas: [3-bopma
+nuHeliHas popma
BCE OTBEThI BEPHBI

I'1roKko03y MHa4Ye HA3bLIBAKOT:
+BUHOIPA/IHBIN Caxap
(GpYKTOBBII caxap
VHBEPTHBIN caxap
TPOCTHUKOBBIM Caxap



NOU AWM

©

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

Hawn6osiee pa3BeTB/IeHHbIE ITO/IMMEPHBIE I[elTU HMeeT:
amuosa
aMUJIONIEeKTHUH
+1[e/UTH0/103a
rajiakrosa
BbiOepuTe 0UH BapHaHT oTBeTa. KpaxmMasl OT/IMUMTH OT Le/UTI0/I03bI MO)XKHO 3THM XHMH-
YeCcKUM MyTeM:
peakuus ¢ Cu(OH)2
+ peakuus ¢ 12
peakiusi aTepuduKaluu
TH/IPO/TA3 C TIOC/IeAYIOIIel peakiivel «cepeOpsiHOro 3epKasia»

BbiOepuTe 0MH BapMaHT OTBeTa. BhidepuTe psiji C MPAaBHU/IbHBIM COUETAHHEM: YIJIEBOJ —
Ha3BaHue — opmya

reHTo3a - jakTo3a - CsH100s

anbaorekcosa - ppykrosa - CeH1206

KeTorekco3sa - pubosa — C12H»O11

+ nucaxapug, — caxapo3a — C12H22011

Bonpocs! AJisi codecejoBaHusA MO pasjeny 9 «A30Tco/epKalye CoeMHeHUus»

Ob6mbsicHUTe Goslee 11{e/IOUHYI0 peaki|io BOJHBIX PACTBOPOB aMUHOB T10 CPaBHEHUIO C peakLivei
aMMHaKa.

YTo Takoe aMUHOIIIACTbI?

OO6mBsicHUTe Ha NpUMepe aljeTaMu/ia c1abble KUC/IOTHBIE Y OCHOBHBIE CBOWCTBA aMHU/IOB.

[IpuBeauTe MexaHU3M peakLMy rO()MaHOBCKOTO pacllieryieHus1 Ha IpuMepe MoTy4YeHs: MeTU/IaMUHa.
[Mouemy anucaTrueckre aMUHbI — O0Jiee CHUIbHBIE OCHOBAHMSI, UeM aMMHaK?

[MepeunicnuTe criocoObl TIOMyUYeHHsI aMUHOKUCIIOT (6e3 cxeM peakiuii).

Kakoe coeuHeHre o0pa3yeTcsi B pe3y/ibTaTe B3aUMOZENHCTBUS 3TUIOBOTO 3upa XJI0pyTo/bHOU
KUCJIOTBI C aMMHAKOM”?

[Tepeuncivite NpUUMHBI U30MEPUU AMUHOKUCIIOT.

Uto Takoe KoMIUIeKCOHBI. [IpuBeauTe npumep.

YeM 00BSICHUTH OCHOBHBIE CBOMCTBA OPHUTHHA? Kak ellje Ha3bIBaeTCs 3Ta aMUHOKHC/IOTA?

Uto Takoe Mmetamepusi? [IpuBeguTe ripumMep.

[MepeunicnuTe criocoObl TIOMyYeHUsI aMU/I0B (B3aUMO/IeMCTBHeM KaKUX BeL[eCTB MOJyUaroTCs aMU/IbI?).
OO6mBsicHUTe Ha/MYKe 11[e/I0YHOU peakiMu BOJHBIX PACTBOPOB aMHUHOB.

Yro Takoe amuavHbI? [IpuBeauTe 061yI0 GOpPMYTy aMUZMHOB

MoueBHHa IIUPOKO HCTIONIB3YeTCS B CEJIbCKOM XO3STCTBe KakK yZoOpeHHe, Kak MOJKOPMKA s TT0JIU-
racCTPUYHBIX KUBOTHBIX. OOBSICHUTE, TT0UeMy MOUYEBUHY Hesb3sl XPaHUTh Ha OTKPLITOM Bo3gyxe. OT-
BeT MO/TBEpPAUTE C OMOILbI0 XUMUYECKUX Peakiiuil.

Awmuj cynbhaHUIOBOM KHUC/IOTHI (CTPENTOLMA) SIBJSIETCS POJOHAUATbHUKOM CyJ/b(aHUIaMUIHbIX
MTPOTUBOMUKPOOHBIX TperaparoB. Hamminmre peakiyy momydeHus Cyab(aHuIaMyua U3 aHUIuHa.
BuypeToBasi peakuysi UCTONb3yeTCs B OMOMOTMYECKON XUMUH [Jisi KOJIMUeCTBEHHOTO OIpe/iesieHuUst
OenkoB B OMOMOTMUYECKUX KUAKOCTSX. OOBsICHUTE Ha3BaHWe 3TOW peakuu. Hamuinute peakiyro
obpa3oBaHus buypera.

Buramua PP (Bs, HuKOoTMHamuj) mnpeaynpeXkgaeT 3aboseBaHue Te/uiarpy. HamuimuTe peakiiuio
MO/TyYeHUs1 HUKOTUHAMU/ZIA U3 HUKOTMHOBOU KHC/IOThI U U3 ee XJIOPaHTU/Ipr/a.

Yro Takoe mrHUH? Kak ero oOHapy>KWUThb C TOMOILBIO0 TIPOM3BOJHBIX aHU/IMHA? Kakoe TIpOW3BOHOE
HE0OX0IUMO B3SITh?

Harmuimmte peakivio B3auMO/IEMCTBUSI aHW/IMHA ¢ O6poMoM. UeM OOBACHSIETCS JIETKOCTh TIPOTEKAHUS
3TOM peakLn?



TecToBbIe 3aiaHMA /I/I TEKYIero KOHTPOJIsi 3HAHUHU 10 pasjeny 9 «AsoTcojepxaiiue
CoeJUHEeHUs»

JlaHa Hernoyka npeppaileHun

CH;-CH>-COOH - X - CH3-CH3-CH-COOH.
|
NH>
Ykaxure (popMmys1y npoMeKyTouHoro X
CH>CI-CH,-COOH
+CH3-CHCI-COOH
CH3;-CH-COOH

|
OH
CH,=CH-COOH

AMHHOKHC/IOTHI MPOSABJISIOT CBOMCTBA:
TOJIbKO KHUCJIOTHBIE,
TOJIbKO OCHOBHEIE,
+am¢oTepHbIe.

Kakue peareHThI IOTPeOYIOTCA /IS OJTyUYeHHs O-aMHHOMPOMUOHOBOM KHUC/I0THI U3 MPOMHOHO-
BOW?

XJIOp Y METU/IaMUH,

XJIOPOBOZIOPO/, U aMMHaK,

+XJIOp ¥ aMMHaK,

TU/IPOKCH/T HAaTPUSI U XJIOPH/], aMMOHHUSI.

OcCHOBHbIe CBOMCTBAa aMHHOKHUC/IOT 00YC/I0B/IEHBI IPUCYTCTBHEM B MOJIEKYJIe:
yT7IeBOZIOPOAHOTO pajivKara,
+aMHUHOT'PYIIIIbI,
KapOOKCHU/TbHOM T'PYTITIBI.

B cu/IbHOIIE/TIOYHOM Cpeie aMHHOKHMC/I0TA MPe/CTaB/IsAeT Co00ii:
+aHHOH,
KaTHOH,
OUTTO/ISIPHBIN HOH,
HeNTpabHYI0 MOJIEKYY.

AMMHOKHC/IOTBI, KOTOPbIe He MOI'YT CHHTe3MPOBaThCA B OpraHM3Me 4ye/i0BeKa, a OCTYIaKT C
MUIeid, Ha3bIBAIOTCA:

0-aMHUHOKHUC/IOTaMH,

MUI[EBbIMU,

+He3aMeHHUMBIMH,

reTepoLMKINYeCKUMMU.

CKOJ/IbKO M30MepHBIX JUIMENTH/I0B MOXXHO MOJIYUYHTh U3 IBYX aMMHOKHUC/IOT — IJIMI[UHA U ajia-
MHHA?

+/ABa,

TpH,



yeTsIpe,
TSITh.

IMoacnacTuTe/ b acapTaM npejcTaB/aseT co0oi MeTH/I0BbIN 3¢up Aunentuaa v B 200 pa3 cia-
me caxapa. On umeer opmy.y:
HOOC-CH>-CH-CO-NH-CH-COOCH3
| |
NH: CH:;-C¢Hs

OcTaToK Kakoii aMMHOKHUC/I0ThI, HAPAAY C acllapariHOBOM KUC/IOTOM, BXO/JUT B COCTaB acnap-
Tama?

JIEULIVH,

+heHuMaaHuH,

BaJIVH,

TJIULWH.

Kakue 13 BelljeCcTB HMEKT MO/IMMEPHYI0 IPUPO/Y?
aMUHOKHUCJIOTHI,
+0esKH,
JKUPEI,
BOCKHU.

Beiky, BHINO/THSAWIINE KAaTaTUTHYECKYH0 (yHKI[UIO, HA3bIBAIOTCA:
rOPMOHaMH,
+(epmeHTamH,
BHUTaMHHaMH,
MIPOTEeMHaMU.

AMHHOKHC/IOThI, He00X0AMMBIE /I/IAA MOCTPOeHUsI 0e/IKOB, MONMAaAAT B OPraHu3M Ye/ioBeKa:
+C TaIen,
C BO3/IyXOM,
C BO/IOM,
OT MaTepPUHCKOI'0 OpraHu3Ma.

CnupasieBH/iHOe COCTOSTHUE MO/IMIIENITHAHOM LieNH ABJISIeTCS CTPYKTYpoH Oeska:
TIepBUUHOM,
+BTOPUYHOM,
TPETUUHOM,
YeTBePTUUHOM.

JeHaTypaijueii Ha3bIBaeTC:
CBsi3bIBaHUe OeslKaMU MOJIEKYJT BOJpI,
+YacTUYHOE WY TI0JIHOE pa3pyllieHue MPOCTPaHCTBeHHOM CTPYKTYPhl O/TKOB MPU COXPAHEHUH T1ep-
BUYHOU CTPYKTYDHI,
paciiieryieHve MOoJIMIeNTHAHON LIeNu o/, AelicTBueM GhepMeHTOB,
rotepst 6eTKOBOM MOJIEKYJION 3/IEKTPUUYECKOTO 3apsiZia TIPU OTpe/ie/IeHHOW KUC/IOTHOCTU CPeJibl.

I'naponu3s 6e/1K0B UCIO/IB3YIOT:
+]1/151 TIOJTyYeHHsI aMUHOKHCJIOT,
[JJIs1 TIOJTyYeHHs] CTYAHeH,
IJIs1 CHYDKEHUsI PAaCTBOPUMOCTHU OesTKOB B BOJE,
[J1s1 KaueCTBEHHOTO 0OHapy»KeHHs OesTKOB.



Ilpu ropeHun 0e/IKOB OLIyI[aeTCA 3amax:
TYXJIbIX SIULI,
+>XKEeHOr0 pora,
amMMHaKa.
ropesioN pe3uHsbI.

Jl/1s1 IpoBe/ieHHsI KCAHTOMPOTEHHOBOM PeaKIjuu MoTpPedyeTcs pearexT:
H>SO4
Cu(OH):
+HNO3
FeCl3

Benkamu Ha3bIBaKOTCA:

MIPUPO/IHBIE TIOJIMMEpPBI, MOJIEKYJIbl KOTOPBIX OCTPOEHbI U3 OCTATKOB MOHOCAXapH/l0B;

+TIPUPO/IHBIE MTOIMMepPbl, MOJIEKYJIbl KOTOPBIX ITIOCTPOEHbI U3 OCTaTKOB (-aMUHOKHUCJ/IOT;

TIPUPO/IHBIE BEIleCTBa. TIPe/ICTAB/ISION[Me COO0M ClIOXKHBIE (DUPBI TTMIIepPHUHA U BBICIIMX KapOOHOBBIX
KUCJIOT;

TIPUPO/IHBIE TIOJIMMEPHI, MOJIEKYJIbI KOTOPBIX MPEZACTAB/ISIFOT COOO0H MOC/e/J0BaTe/TbHOCTh HYK/Ie OTH-
710B;

Kakwue u3 ¢pyHKIUI CBOMCTBeHHbI 0e1kam?
KaTauThueckKas,
TPaHCIIOPTHaS,
3alUTHas,
+BCe CBOMCTBEHHBI.

MaccoBasi 10/151 KAKOT0 3/IeMeHTa B 0e/IKax Haubo/1bIas?
+yraeposa,
BOZIOPO/a,
KHUCJIOpPO/Ia,
asoTa.

B nosmmMepHoii 1jenu 0e/IKOB coceJHHE 0CTaTKH AMHHOKHUC/IOT CBSI3aHBI APYT C APYTOM CBA3BIO:
BO/IOPOZIHOM,
aMU/THOM,
+IenTHHOMH,
IACYNb(MUIHON.

BuTKM ciMpa/ii BTOPUYHOM CTPYKTYPbI 0e/IKa CKpelyIeHbI IJIaBHbIM 00pa3oM 3a CUeT CBs3eil:
HMOHOBBIX,
KOBaJIEHTHBIX,
+BOJOPOJHBIX,
UCyTb(OUIHOM.

K peHaTypanuu 6e/1Ka MOXKeT IPUBECTH:
nobaBieHUe CHUTBHBIX JIEKTPOJIUTOB,
HarpeBaHUe,

(bu3BO3/EliCTBYE,
+BCe OTBeThI BePHbI

benknu aBasgwoTca OHUM U3 BAOXHEHININX KOMIIOHEHTOB MHUIIHA. B OCHOBE YCKOPEHUA 0e/IKa B XKe-
JIYAOYHO-KHII€YHOM TPAKTe JIEXKUT peaKLUui:



OKUCJ/IeHHs],

+TU/IPOJTN3a,
sTepudUKaLus,

Jleru/ipaTalyu.

M3roToB/ieHne 0e3e 0CHOBaHO HA CIIOCOOHOCTH 0e/IKOB K:
TU/IPO/H3Y,
ruzipaTarLuu,
+meH000pa30BaHuIO,
JleHaTypaLuH.

Jins npoBeieHNsi OMYPETOBOM PeaKI[iH MOTPedyeTCs peareHT:
HNOs3
(CH3COO).Pb,
H>S0O4
+CuSOs.

YKaxuTe Ha3BaHHe 0e/IKa, BHIMO/THAOIEr0 (hepMeHTaTUBHYH (PyHKIHIO:
+ypea3a,
reMorjao0uH,
VMHTep(epoH,
KEepOTUH

IIpu o0pa3oBaHUM NTEPBUYHON CTPYKTYPhI 0e/IKa BaXKHEHIIIUM BH/IOM CBSI3H ABJ/ISAETCS:
+TenTuHas,
IvcynbuaHasi,
BO/IOPO/Has,
VOHHasI.

IIpu peHaTypanuu 0e/Ka He pa3pyniaeTcs CTPYKTypa:
+TepBHUYHas,

TPeTHYHasI,
YyeTBepTUYHas,
BCe pa3pylIatoTCs.

Kakoii ruipo/iu3 6e/1IKOB NMpoTeKaeT ¢ 00/1bIIei CKOPOCThI0?
+(hepMeHTaTUBHbIM,
KUCJIOTHBIN
1[e/TI0YHOM
HeUTpanbHbIN

JinsA KayeCcTBeHHOT0 00Hapy)keHHs 0e/IKa B MPUPOAHOM 00beKTe MO)KHO UCII0/Ib30BaTh pPeak-
LHI0:

«cepebOpsiHOTO 3epKasia»,

Barsxepa.

+0UypeToBYyIO,

nmro0yto U3 Mepeurc/ieHHbIX

Hanuumne cepbl B 0es1kax 00Hapy)KMBAeTCsl C MOMOIbIO peareHTa:
HNOs3
Cu(OH),
FeCI3



+(CH3COO0),Pb

YTo Ha3bIBAETCs W303/IEKTPHYECKO# TOUKO 0eKoB?

3HaueHue MOoTeHIMasna, P KOTOPOM MIPOHCXOAUT aHOZIHOe OKHCIeHHe bOeslka;

BeJIMYMHA 3eKTPUYeCKOro 3apsiia Oe/KoBOW MOIeKyJ/Ibl B pacTBOpe C 3a/laHHbIM 3HaueHueM pH;
+3HauyeHue pH pacTBOpa, IpY KOTOPOM MoJeKy/1a Oesika He UMeeT 3/1eKTPHUeCcKOro 3apsifia;
3HaueHre pH pacTBopa, Npy KOTOPOM TPOMCXO/UT JleHaTypaLus Oeska.

MO‘JEBI/IHy Mmo/s1iy4arT B3aHMOI[EﬁCTBHEM:
+aMMHMaKa U yrJIeKMC/Ioro rasa,
dMMMUMdKd, YI'JIEKMCJIOTO I'a3d U BOJbI,
dMMHdKa U YKCYCHOI\/’I KHWCJ/IOTHI,
BOCCTaHOBJ/IEHNEM HUTDOMETdHA.

AMuU/IbI pearupyroT € a30TUCTON KMC/IOTOH KakK
TepBUUHbIE AMUHBI,
BTOPWUYHbIE aMUHBI,
TpeTUYHble aMHHBI,
+yeTBePTUYHbI aMMOHHEBbIN NOH

MoueBHHa, pearupys ¢ a30THOH KHC/IOTOM, 00pa3yer:
+CoJIb,
a3oT, BOJY Y YIJIEKUCIIbIH Ta3,
OCHOBaHHUe,
ouyper.

C Kako# rpynmno MouyeBHHBI Oy/ieT pearupoBaTh () opMaIb/eruj;
¢ KapboHWIIOM,
C aMUHOTPYTITION,
OyzeT pasnaraTb MOUeBHHY,
+He Oy/JieT pearpoBark.

Yro TaKoe OMypeToBasi peakijusa?
+peakiys CIJIaB/IeHNsI MOUYEBHHBI;
peakiusi 00pa3oBaHMs KOMITJIEKCHOM MeJHOU CoJv ¢ 6uypeTomMm;
peakiysi aMUHOKHUCJIOT C OKCHUZIOM MeJIH;
peakiusi o0pa3oBaHus OUTIO/IPHOTO HOHA aMUHOKHCIIOT.

Cpeu nepeurc/IeHHbIX COeJUHEeHUH BbIOepUTe H3oMep JUITH/IaMHHA:
2-aMUHOIIPOIIaH;
+2-aMHHO-2-MeTUJITPOIIaH;
J[MeTUJISTUIaMUH;
2-MeTU/TaHUJIUH.

Kakoii aMMH 1o/1yJaeTcsi IPU N0/THOM BOCCTAHOBJ/IEHHH 2-HUTPoOyTaHa:
OyTUIaMUH;
8mop-0yTH/IaMuH;
[UITUIAMUH;
+1300yTHIaMUH?

N3 Kakoro BellecTBad B /IB€ CTd/JUHU MOXKHO ITOJIYYUTb dHUJIUH:
C6H5OH;



CsHs5CH3;
+CgHe;
CesHs5N(CHa3)2

Tema 10 I'eTeporuk/inyecKue coeMHeHHs
KoHTponvpyemble KoMreTeHLMY (WX UX YaCTH):
- cnocobeH 000CHOBATh U peasiv30BaTh B MpodecCOHaTbHON [1esITe/TbHOCTU COBPEMEHHbIe TeX-
HOJIOTUM C WCIIO/Ib30BaHWEM TMPUOOPHO-UHCTPYMEHTaNMbHOW 0a3bl M HCIO/b30BaTh OCHOBHBIE
ecTecTBeHHbIe, OHMOIOrMYecKre U MpogecCHOHaTbHbIe TIOHSITHS U METOZBI TIPU pellieHnu o0iie-
npodeccroHanbHbIX 3a7au (OITK-4).

TecToBbIe 3d/idHUA /I TeKyIero KOHTpoJisi 3HAHHMH 110 pa3jeny 10 «FeTEPOI_[I/IKIlI/I‘IECKI/Ie
coeJuHeHus»

2—M30NPONU/I-5—MeTHU/IUK/IOTeKCaHOJI TI0 CTPOEHHUI0 YI/IEBOJ0PO/JHOT0 CKe/IeTa SABJ/ISAETCS CO-
eJUHEeHUEM:

+KapOOoIMKTMUeCKUM;

reTepOLUKTNYECKUM;

Herpezie/TbHbIM;

apOMaTHYeCKUM;

TpeTHUHBIM 0/JHOBA/IEHTHBIM YI/IEBOJOPOJHBLIM PA/JUKA/IOM SIB/IAETCA:
HEOTeKCHJT;
OeH3UH/IEH;
AT,
+TpeT.-TIeHTHJ;

BuIiiuHa/IBHBIM /IByXBa/IeHTHBIM YIJIEBO/JOPOAHBIM PaJHKaIoM SABJISAETCH:
dhenu;
M—TOJINJ;
+0—(eHusnen;
r—(heHunsIeH.

ITo 3amMecTUTETLHOM HOMEHKJ/IaType coefinHeHHe (DeHN/IITH/IKETOH Ha3bIBaeTCs:
METHJIOBbIM 3(pup GeH30MHOM KMC/IOTHI;
(heHUIITU/IKETOH,;
+1 — (peHmIponaHoH-1;
MeTHU/I0eH30ar;

ITo 3amMecTHTEe/TLHOM HOMEHKJ/IaType CoefHHeHUe Cy/Ib()aHU/I0Basi KMC/I0Ta Ha3bIBAeTCA:
n — aMuHO(eHUsCyIb(OHOBAs KMC/IOTa;
cyJsib(haHuI0Bast KUCJI0Ta;
4 — aMMHOLIMK/IOTeKCaHCYTb(hOHOBasI KUC/IOTa;
+n — aMuHOOeH30/1CyTb(POHOBAsT KUC/IOTA;

ITo pyHKIMOHA/IEHBIM FPYNIIaM aHeCTe3WH (3THI0BBIN 3(UP N-aMHHO0EH30IHOI KUC/IOTHI) AB-
JISIeTCA:

aMu/| ¥ TIPOCTOM 3¢up;

+CJI0XKHBIN 3QUP U aMUH;

KeTOH U MPOCTOoii 3¢pup;

KapOOHOBast KUCJI0Ta, TIPOCTOM 3UP U aMUH;



ITo ¢pyHKIMOHATBHBIM rpynnam ¢eHuIcamuuiIar ((peHum0BbIN 3GUpP 0-rUAPOKCHOEH30IHOH
KHMC/I0TBI) AB/IAETCA:

KapOOHOBasi KMC/IOTa;

KeTOH, mpocToi 3¢up, dheHo;

KeTOH;

+ceHoJ1, CI0XKHBIN PUp.

CprKTypa 2-METI/IJI-3-0KC01‘[EHT8H,[[I/IOBOI7I KHCUI0TBI COAEPIKUT oﬁmee quciIio (i)YHK]_[I/IOHaJ'IbeIX
rpymnm:

1;

2;

+3;

4;



Tabmuna 4 — Kpurepuu orjeHKH chOpMHUPOBAHHOCTH KOMIIETEHIWH

Kop 1 HaumeHOBaHMe
WH/IMKaTOopa JA0CTHXKEeHUsI
KOMIIeTeHLMM (Y4acTu
KOMIIeTeHL1H)

Kputepuu oueHuBaHus cho

MHUPOBAaHHOCTH KOMIETEHI[MHU (4aCTU KOMIETEHLMH)

Ha 6a30BOM ypOBHe

Ha IMOBLIIIEHHOM YDOBHE

COOTBETCTBYET OLIEHKE «y/I0BJ/IeTBOPUTETbHO»
50-64% oT MakCcUMaJIbHOIO Oania

COOTBETCTBYET OLIEHKe «XOPOII0» COOTBETCTBYeT OL|€HKe «OTJ/IhU-

65-85% oT MakCcUMaJIbHOro Oasia HO»

86-100% oT MakCcUMaLHOro Oari-
aa

3HaTh:

NJI-1 3HaeT OCHOBHBIE
eCTeCTBeHHbIe, 01O0/I0ru-
yeckue U rpodeccuo-
HasbHbIe TIOHATHS U Me-
TO/IbI TIPU PellieHuH 00-
11ernpodeccuoHaNbHbIX
3a/layu, COBpeMeHHbIe
TEXHOJIOTHH C UCI0JIb30-
BaHUeM TpUbOpHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZeHT yCBOMJI OCHOBHOE CO/iepKaHHe MOJYJIsI
HEOPraHW4eCKOW XMUMHUH, HO UMeeT MPo0eJibl B
YCBOEHWM MaTepHaJia, He MPensSTCTBYIOIIe

JanbHeHIeMy 00y4ueHUO:

-B JIOTHUECKOM PaCCY>K/I€HUU HET CYIT|eCTBEHHbIX|

OIITMOOK, HO JIOTTyII[eHa CYI[eCTBeHHast OIIMOKa B

MaTeMaTHUYeCKHUX pacueTax MpH pelieHuu
3azay;

-nabopaTopHast paboTa BbINO/IHEHA MTPABUIBHO He
MeHee UeM HarloJIOBUHY WM AOMyllleHa

CyliecTBeHHas OlIMOKa B X0/e SKCIlepuMeHTa, B

00bsicHeHUH, B 0popMJIeHUH PabOTHI, B
co0/Tr0IeHUH TIPaBUJ/T TEXHUKHU 6€30T1aCHOCTH TpH|
paboTe c BelljecTBaMH U 000PYZIOBaHUEM,

KOTOpasi UCTIPaBJIsieTCs TI0 TPeOOBaHUI0 YUUTeIS;
- MaTrepuyas u3jaraeT HeCUCTeMaTH3UPOBaHHO,
(dbparmeHTapHO, He BCer/a Moc/ej0BaTebHO;
-TI0Ka3bIBaeT HeJ0CTaTOYHyl CPOPMUPOBAHH
OT/eJTbHBIX 3HAaHUM W YMEHHI; BBIBOZBI U 0000111
apryMmeHTHpyeT cj1abo, JoMycKaeT B HUX OIIUOKU
- JIOTTyCTU/I OIIMOKU ¥ HETOUHOCTH B UCIIOJIH30B

Hay4YHOW TePMHHOJIOTMH, OIpe/ie/ieHUsl TTOHATUN

HE/IOCTaTOYHO YeTKUE,;

- He UCIT0J/Ib30BaJl B KAUeCTBe /J0Ka3aTebCTBa

BBIBO/IbI ¥ 0000111eHNsI U3 Habmro1eHui, (DaKToB,

CTyJeHT ToKa3bIBaeT ry1ybokoe U
MOJIHOe 3HaHWe U TIOHUMaHHe
BCero o6bEMa MporpaMMHOro Ma-
Tepuasa, T[OJHOe TIOHHMaHHe
CYII[HOCTH paccMaTprUBaeMbIX
TIOHSITUH, SIBJIEHWM W 3aKOHOMeD-
HOCTeM, Teopui, B3aWMOCBSsI3el;
naboparopHasi paboTa BBITIOJ/IHE-
Ha TIOJMHOCTBIO W TIPAaBUJIBHO,
c/leNiaHbl TIpaBU/IbHBIE Habmroe-
HUS Y BBIBOJBL;

9KCMEPUMEHT OCYLIeCTB/IeH 0
TJlaHy C yYeToM TeXHUKU Oe3-
OMMAaCHOCTU U TIpaBWI PabOTHI C
BelllecTBaMu U 000py/J0BaHUEM;

CTyZleHT TIOKa3blBaeT 3HaHUsI BCETO
M3y4eHHOr0 MPOrpaMMHOIO MaTepu-
ana. [laért mosiHBIA M TNpaBU/IbHbBIN
OTBeT Ha OCHOBe U3yUYeHHbIX TeOpUl;
He3HauuTe/IbHble OIIMOKU U HeJoué-
Thl TIPU BOCTIPOU3BE/IEHUU W3yueH-
HOT'O0 Marepuana, OrpejielieHusi To-
HSATUA [lan HerosiHble, HeboJsibIINe
HETOUHOCTH TIPpU  UCII0JIb30BaHUU
Hay4YHbIX TEPMHUHOB WM B BBIBOJaX
U 00001[eHUsIX U3 HabOMoAeHUN U
OTILITOB; MaTepuas u3jaraeT B Orpe-
JleIeHHOM JIOTMYeCKol IIoc/efioBa-
TeJIbHOCTH, TIPU 3TOM [IOIyCKaeT Of-
Hy HerpyOyto ommobKy Ui He Oomee
JBYX HeJJOUeTOB U MOJKET UX HCIpa-
BUTb CaMOCTOSITe/TbHO TIpU TpeboBa-
HUU WM TIpU HeDOOJIbIIOoN TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOUIJT
yueOHBIM MaTepuas; TOATBepXKJaeT
OTBET KOHKDETHBIMM TPUMEPaMHU;
MPaBWIBLHO OTBeuaeT Ha [IOTIOJIHU-
TeJIbHbIe BOTIPOCKHI TTperio/iaBaTelisl.

B norvueckom paccyxpeHuu U pe-
IIIeHWH HeT CYIeCTBeHHBIX OIMOOK,




OIIBITOB W/IX AOITyCTHJI OIINOKU ITPpH UX U3JI0’KEHK

HO 3a/jaua pellleHa HeparvOHa/IbHbIM
criocoboM WM JIoNyIeHo He 0osiee
JIBYX HECYIIeCTBEHHBIX OIIHOOK.

YMmerh:

NJI-2 YMmeeT UCIo/1b30-
BaTb OCHOBHbIE eCTe-
CTBeHHbIe, b1osiornye-
CKue U rpodeccroHasb-
Hble TIOHSTHUS U MeTO/bI
TIpY peleHny 00Lerpo-
(heccroHaNbHBIX 3a/iau

OTBeyaeT HeIOJIHO Ha BONPOCHI IIperozaBare/is
(ynyckast 1 OCHOBHOE), UJI BOCIIPOU3BOJUT
coJiep>KaHue TeKcTa yueOHMKa, HO He[JOCTaTOUHO
MOHUMaeT OT/ie/IbHblIe TI0JI0JKeHUS, UMeloLL1e
Ba)KHOE 3HaueHue B 3TOM TeKCTe.

OO6HapyX1BaeT HeZOCTaTOYHOE TTIOHUMaHHe
OTJie/IbHBIX [TOJI0KEHU TIPU BOCIIPOM3Be/IeHHNH
TeKCTa yueOHHMKa (3amuceld, MepBOMCTOYHUKOB) U]
OTBeuaeT HEMOJHO Ha BOIPOCHI Mperno/aBaTess
MycKast OZIHy-/IBe IpyOble OIIMOKY BHICTAB/ISIETCS
JIeHTY, KOTOPbIM He COBCEM TBEp/O B/Ia/leeT MaTe
JIOM, TpA OTBeTax [OIyCKaeT MaJoCylleCTBe}
MOrPeLIHOCTH, WCKaKeHUsl JIOTUYeCcKOH Ioc/e]
TeJIbHOCTH,

HETOYHYI0 apI'yMeHTaLu0 TeOpeTHYeCKUX
I10JI0’KeHUM, UCIIBIThIBAET 3aTPyAHEeHUs [IPU
pelLleHNH JO0CTaTOUHO CI0XKHBIX 3a/iay.
VcnbIThIBaeT 3aTpyAHeHUs1 B IIPUMEeHeHWU 3Hd
HeoOXOAVMBIX [i/1s PellleHus 3a/jau Pa3IUYHbIX T
npy 00bSCHEHWM KOHKDETHBIX SIB/IEHWH Ha O(
TeOpUui u

3aKOHOB, W/IM B MOATBEP)KJeHUH KOHKPeTHbIX IIP|
poB

NPaKTUYeCKOr 0 IIpUMeHeHHs TeOpUit

CTyleHT yMeeT CaMOCTOSITe/IbHO
BBI/IE/IITh  TJIaBHbIE TIOJIOKEHUS] B
M3yueHHOM Marepuajie; Ha OCHOBa-
HUM (DaKTOB U TIPUMEPOB 0000I1IaTh,
JeflaTb  BBIBOZBIL,  yCTaHaB/IMBaTh
BHYTPUITPeJIMETHbIE CBsi3U. [Ipume-
HATb TOJyYeHHble 3HAaHWs Ha TpaK-
THUKEe B BU/JOW3MEHEHHOW CUTYyallWH,
cobrolaTh ~ OCHOBHBIE  TIpaBWJIA
Ky/JbTYpbl YCTHOM peYd U COIpO-
BOXK/IAIOLell MMCbMEHHOM, WCIMO/b-
30BaTh Hay4Hble TePMHHBI; Jlabopa-
TOopHass paboTa BBITIOJIHEHa IIpa-
BUJIBHO,  CJie/laHbl  TIpaBUJIbHbIE
HaO/FOZleHUsT ¥ BBIBOJBI, HO TIpU
3TOM 9KCIIeDUMEHT TIpOBeZleH He
TIOTHOCTBIO WK IOTIYIIeHbl Hecyllle-
CTBEHHbBIE OIITHOKHU B paboTe C Belrle-
CTBaMU M 000pY/JOBaHUEM.

CTyzleHT yMeeT COCTaBUTh I10JI-
HBbIM U NpaBU/IbHBIA OTBET Ha OC-
HOBe W3Y4YeHHOr0 Marepuarna;
BBIZIEJISITh  TJIaBHBIE TI0JIOXKEHUS],
CaMOCTOSITEJIbHO  TIO/ITBEP)KAATh
OTBeT KOHKPETHLIMHU IpPUMepaMH,
(hakTamMM; CaMOCTOSITE/ILHO U ap-
T'YMEHTUPOBAHO /[leflaTh aHaju3,
0000111eHNsI, BBIBOJBL. Y CTaHaB-
JIUBATh MEXIpeJMeTHbIe (Ha OC-
HOBe paHee MpHUOOpeTeHHbIX 3Ha-
HUW) YW BHYTPUIIpeMETHbIE CBsI-
34, TBOPYECKU TPUMEHSITb TIO/y-
YyeHHble 3HaHUS B He3HAKOMOMU
CUTYaLUH. [TocnenoBarenbHO,
U6TKO, CBSI3HO, OOOCHOBAHHO U
0e301IMO0YHO HM3/1araTh yueOHbIH
MaTepHas;, JaBaTb OTBET B JIOTHU-
YyeCKOM I10C/Ie[J0BaTe/IbHOCTH C
WCTIONIb30BAHUEM TIDUHSITOW Tep-
MUHOJIOTUY; iesiaTb COOCTBEHHbIe
BBIBO/IbI; (hOPMY/TUPOBaTh TOUHOE
oripefie/ieHe W KUCTOJIKOBaHUE
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TEOPHI; TPU OTBETe He TIOBTOPSITh
JOCTIOBHO TEeKCT yueOHUKa; W3/ia-
raTb Marepuan JIuTepaTyPHbIM
S3bIKOM; TIPaBUJIBHO W 00CTOSI-




TeJIbHO OTBeuaTb Ha JIOMOJHU-
TeslbHBbIe BOMpOChl yuuTesns. Ca-
MOCTOSITE/IBHO U PaljMOHaIbHO
UCII0/Ib30BaTh Har/sHble I10COo-
Ousi, cCrpaBOuHble MaTepHasbl,
yueOHUK, [OTIOJTHUTE/LHYIO JIU-
TepaTypy, NepPBOMCTOYHUKHY;
NIPUMEHSITh CUCTEMY YCJIOBHBIX
0003HaueHU TPy BeIEHUM 3arlu-
cel, CONMpPOBOXJAIOLIUX OTBET;
UCII0/Ib30BaHUE [i/Is1 JlOKa3aTe/lb-
CTBa BBbIBOJIOB M3 HabMOeHUN U
OTIBITOB,;

Bnagets:

NJ/]-3 Bnafeer HaBbIKaMH
000CHOBaHUS U peau3a-
1L[UU B rpodeccroHab-
HOU eI TeTbHOCTU CO-
BpeMeHHBIX TeXHOJIOTUH
C UCTI0J/Tb30BaHKEM TIpU-
O6opHO-
MHCTPYMEHTa/IbHOM 6a3bl

CTygeHT BrajeeT HeOOXOAMMBIMM HaBbIKAMU
paboTel ¢ rpubopamu, YepTeXxaMu, CXeMaMu M
rpadHKaMH, COMyTCTBYIOL[UMH OTBETY; 3aIlUCH,
COTIPOBOXK/IAIOII[I€ OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CrymeHT He o0yiafjaeT [[OCTaTOUHBIM|
HaBBIKOM pabOThI CO CTIPAaBOYHOM JTH-
TepaTypoH, yueOHUKOM, TepBOHCTOU-
HUKaMU (TIpaBUIBHO OPUEHTHUPYETCs,
HO paboTaeT Me/IJIeHHO).

BriasieeT HaBbIKaMU peLIeHUS XUMMU-
YeCKHX 3a7iau I10 3a/[aHHOMY ajro-
PUTMY

CryzneHT BiajieeT  KyJ/bTypou
MBIIIJIEHUS;  CIIOCOOHOCTBIO K
000011IeHNI0, aHaMu3y, KpUTHYe-
CKOMY OCMBIC/IEHHIO, CUCTeMaTH-
3al[iM, TIOCTAaHOBKe Ljefiell U BbI-
bopy myTeill WX [OCTHXKeHUs, B
JIOTUUECKOM DAacCyXJeHUU U pe-
IIIeHWX HeT OIIMOOK, 3ajjaua pe-
IlleHa paloHabHBIM CTI0CO00M;
TIPOSIB/IeHbI HaBLIKM OpraHu3aly-
OHHO-TPY/IOBbIX yMeHUU (Moj-
Jep>KUBAKOTCS YUCTOTa pabouero
MecTa U TOpSJOK Ha CToJie, KO-
HOMHO HCTIO/Tb3YHOTCSI PEaKTHBEI).




Mopayab 3. «OcHOBBI PU3NUeCKOH M KOUIOUAHOM XUMHM»

Bomnipocsl A/isi codecegoBaHus o Moay 10 3 «OCHOBBI (PU3HMUECKOH U KO/IJIOUAHOW XHMHH»

1. Chopmympy#iTe repBbiid 3aKOH TePMOAWHAMUKU. [laiiTe omnpesiesieHNs TIOHSATUN «TeryIoTa», «pabo-
Ta», «BHYTPEHHsIsS SHEPTHsI CUCTEMbI», «3HTa/bIHsI». PaccMOTpUTe MpUIoKeHNe MepBOro 3aKOHa Tep-
MO/JIMHaMUKHM K pa3/IMYHbIM TePMOMHaMHAYEeCKUM MPOoLieccaM.

2. ChopmynupyiiTe 3aKOH [IeMCTBYIOIIMX MacC. 3aruilinTe BbIpa)keHHe KOHCTAaHTbl XUMHUUeCKOro paB-
HOBeCHS [|/isi KOHKPEeTHBIX peakLuil pa3HbIMU criocobamu. [Tokaxure cBsi3b mexxay Kp v K. [IpuBenu-
Te pyUMepbl peakuii s KoTopbix Kp = K¢, Kp> K¢, Kp < Kc .

3. PactBopbl. Teopun pacTBopoB, posb yueHusi [JI.M.MenzeneeBa. Criocobbl BbIpa)keHUst KOHLIEHTpa-
1My pacTBOpoB. Kak mpUroToBUTH OJHOMOJISIDHBIM PAacTBOP XJIOPMCTOrO KasbLUs, AeLMMOJISIPHBIN
pacTBop GOpHOM KUCIOTHI?

4. [TaiiTe MOHATHS O CTAaHJAPTHBIX TEIJIOTaX 00pPa30BaHUs U CTaH/JAPTHBIX TETUIOTaX CrOpaHUs Bellje-
ctBa. UTo co0O0¥ Mpe/iCTaB/ISIOT CTaHAapTHBIE TeryIoThl o0pa3oBanus H,O, CO2, CaCO,? Kak paccuu-
TaTb TEIUIOTY CrOPaHUsi OPraHUUecKoro BellecTBa, pacriosiarasi JJaHHBIMU T10 TeryioTaM 00pa3oBaHUs
pa3/UUHBIX BeLecTB?

5. [IpoananusupyliTe ypaBHeHHe U30T€PMbl XUMUUECKOM peakliH, NMOKa)KUTe ero NpakTHyeckoe Mpu-
MeHeHue. 3anuIlrTe ypaBHeHUe /i1 KOHKPEeTHOM peakLvu.

6. M306pasuTe fuarpaMMy COCTOSIHUSI HEOTPaHUUEHHO CMeIlMBAIOIINXCS )KUAKOCTe, UMeIOIINX MaK-
CMMYM WM MHMHUMMYM Ha KpPUBOW TemmepaTyp KumneHus. Ha3zoBuUTe NMHUU M OS], UMeEIOLIMECS Ha
Jwmarpamme. [lavite ¢oopMynMpoBKy BTOporo 3akoHa KoHoBasoBa. UTo Ha3bIBaeTCsl a3e0TPOITHON CMe-
cbto? [TouemMy a3eoTport He MOXKeT OBbITh pa3/iesieH OObIUHBIMU MeTOAAMH T1epPeroHKH ?

7. Pa3nuumsi B CBOMCTBaX pacTBOPOB 3/1IEKTPOJIUTOB M HE3/EKTPOJIUTOB. OCHOBHBIE T0JIOKEHUSI Teo-
pPUM 371eKTPOIMTHYECKOW Aucconaiui bpeHcresna. Kakue onbITHBIE JaHHbBIE MTOATBEPKAAIOT TEOPUIO
3/1eKTPOJIMTUUECKOM AUCCOLMALIN?

8.CunbHble U cyiabble 371eKTpoaUThI. KoHCTaHTa U CTerneHb AUCCOLMALIUMM, CBSI3b MeXXAy HUMU. V30To-
HUUeCKui K03 UIMeHT /sl paCTBOPOB C/1a0bIX 3/1eKTPOUTOB

9. KoHcTraHTa Auccolyaluu c1aboro 37eKTpoUTa U ee CBsi3b C 371eKTPOINPOBOAUMOCTEIO. Kakumu
OTIBITHBIMU JJAHHBIMU HEOOXO0JUMO pacIiosiaraTh [ijisl OTpe/ie/ieHUsi KOHCTAHThI JUCCOL[AALIN?

10. DnexkTpuueckasi AUCCOLMALMS HEBOAHBIX pacTBOPOB. OCOO@HHOCTH 3/1IeKTPOTIPOBOJUMOCTU B 3THX
pacTBopax.

11. KakoBbl 0COOEHHOCTU TeTepOreHHbIX peakiuii? M3 KaKux CTaguii MOXKeT COCTOSITh reTeporeHHast
peakuys? PaccMOTpUTe Ha KOHKPeTHBIX [pUMepax.

12. CBobo/iHasi TIOBEPXHOCTHAsI SHEPrUsi U TIOBePXHOCTHOe HaTshkeHHe. PaKTopbl, BIUSIOL[HE Ha T10-
BEPXHOCTHOe HaTspKeHre. MeTo/ibl M3MepeHHs TOBePXHOCTHOI'O HATsKeHNs.

13. Onuiuure nosiyyeHve KOJJIOMAHBIX CUCTEM MeTOJaMU aucrnepruposaHus. [IprBeauTe mpyuMepsl.
PaccMoTpuTe yCTpPOKCTBO 111apOBOM U KO/UIOMAHOM MeJIbHUL].

14. PaccmoTtpuTe TipsiMble U OOpaTHbIE 3/IEKTPOKWHETHYECKHWe SIBJIEHWs, WX TPUUWHBL [IpuBeguTe
MpUMephbI MPaKTUYECKOT0 UCII0/Ib30BAHUS 3TUX SIBJIEHUM B (papMaL[uy U MeJULIMHE.

15. Onumute ocoberHoctr Habyxanuss BMC. Uto Takoe crerneHbr HaOyxaHWs, TeTioTa HaOyxaHus,
JlaByieHue HabyxaHus1?

16. AzcopOuus Ha rpaHUIle XXUKOCTb-ra3. YpaBHeHue ['n00ca, ero aHanu3. Kak rpaduuecku Oyayt
pacrnosaraTbCsl OTHOCUTE/IBHO APYT Jpyra W30TepMbl NMOBEPXHOCTHOIO HATSUKEHWS W WU30TEepPMbl afi-
copO1[uKM pacTBOPOB O/JMHAKOBOM KOHI[EHTPALIMY TePeUrC/IeHHBIX HIDKe KUCIOT: Mac/IsTHOM, YKCYCHOMH,
Ba/IepUaHOBOM, MPOMMOHOBOW?

17. OnuiuvTe Mony4yeHWe KOJIJIOWJHBIX CUCTEM MeTOJO0M KOHjeHcaluu (du3nueckasi, XuMuyeckasi).
IIpuBesuTe rpuMepsl.

18. DyekTpoKMHeTHYeCKUM NoTeHan. @akTopel, BAUSIOLME Ha er0 BeJIMUMHY U 3HaK.



19. Kakue coeprHeHUs U 10 KAKOMY NPU3HAKY OTHOCATCA K BMC? PaccMoTpuTe MeTo/bl 10/1y4eHUst
BMC (nipuBezute nipumepsl). [Ipumenenrie BMC B dapmariun, MeauLiiHe, O10/IOTHH.

20. TenioBoi 3¢peKT XMMHUUYECKON peakijuM, MeTO/bl ero ornpejeneHus. [s kakux peakumid AU =
AH, AU< AH, AU > AH? [IpuBeguTe nprMepsl.

21. 3aBUMCUMMOCTb KOHCTaHTbl PaBHOBeCUsl OT TemriepaTyphl. IlokaxuTe Kak C MOMOLLIBIO ypaBHeHUH
M30X0PbI U M300aphl peakuyu rnoaTeep>xgaercs rnpuHur Jle-Illaresnse.

22. VipeanbHble paCcTBOPbI XUAKOCTEH B XKUAKOCTSX. 3akoH Paysis. 'paduueckast 3aBUCHMOCTD 00I11e-
ro Y NapLyasbHbIX JaB/eHUH OT cocTaBa cMecd. OTK/IOHeHUs OT 3aKOHa Payris, MpUurHBIL.

23. TIpoBognavku 1-ro u 2-ro poga. IlpuBeaute rpumepsl. [laiiTe 00bsCHeHHe MexaHHU3Ma MepeHoca
3JIEKTPUUYECKOI'0 TOKa B PAaCTBOPax 3JIeKTPOJIUTOB.

24. PaccmoTpurte rosiyueHre KOJIJIOUAHBIX CUCTeM MeTOJOM MenTu3aluu (pU3MKO-XUMUUeCKUM JUC-
neprrpoBaHueM). IIprBeguTe npumepsl.

25. MexaHu3Mbl BO3HUKHOBEHUS 3/IeKTPUYeCKOro 3apsi/ia KOJ/UIOUHBIX YaCTUL].

26. OnuiuvTe BAUSHUE Pa3/IMUHbIX (JAaKTOPOB Ha BeJIMUMHY HaOyxaHus. IIpvBeauTe IMOTPOITHBIE Psi-
Il MoHOB. Kakoe TipakTHyeckoe INpvMeHeHHe UMeeT rpoliecc HabyxaHusi B (apMaiuu, MeAuLvHe,
6uosiorumn?

27. Ilouemy yCTaHaB/IMBaeTCs CeJUMEHTalLlMOHHOe PaBHOBeCHe B KOJVIOUHBIX CHCTeMax, YeM OHO Xa-
pakTepu3yeTcsi? UTO Takoe arperaTtvBHasi M CeZJUMeHTaLlMOHHAsl yCTOMYMBOCTb, KaKasl CBSI3b MEXY
HuMH? [IpruBeyTe MpUMepbl CUCTEM CeUMEHTALMOHHO-YCTOMYMBBIX U HEY CTONUYMBBIX.

28. dusnueckasi TeOpusi yCTOMUMBOCTHU M KOaryJisiliuu 3o/ei ssekrponutamu (JJ/1P0).

29. OnuirTe BAUSTHAE Pa3/MUHBIX (PAaKTOPOB Ha BeJWUMHY HaOyxaHusi. [IpuBeuTe TUOTPOIIHBIE Dsi-
Ibl MOHOB. Kakoe TipakTHyeckoe TNpUMeHeHHe MMeeT rpoliecc HabyxaHusi B (apMaiuu, MeaulvHe,
6uosiorumn?

30. CpaBHuUTe CBOMCTBa reseii U cTyAiHeill. PaccMoTpuTe B/MsiHME pa3/MUHbIX ()aKTOPOB Ha TpoLiecc
3aCTy/IHeBaHMUs.

Tumnossble 3aa4u M0 MoAY/1I0 3 «OCHOBBI GHU3UUECKOH M KOJIJIOUJHON XUMHI»

Paccuurath TeMnepatypy 3amep3aHusi pacTBopa, eci B 200 T BoJbI COA€PXKUTCS 54 T TTHOKO3bI.
Omeem: -2,2°.
[Tpu pactBopenuu 2,76 r rivueprHa B 200 Mi1 BoZibI TeMIiepaTypa 3amep3aHusi ToHM3uaack Ha 0,279°.

Oripeie/iiTh MOJIEKY/ISIPHYHO MacCy I'IMLepUHa.
Omeem: 92.

CKOJIbKO MOJieil He3IeKTPOJIUTa [JO/DKEH CoZiepKaTh 1 JIMTP pacTBopa, UTOObI ero 0CMOTUYeCKoe
naBnenue 1pu 25°C 66110 paBHO 2,47 KI1a?
Omeem: 0,001 monb.
Ha ckosbKo rpaziycoB NOBBICUTCS TeMrieparypa KureHus Bopl, ecyid B 100 r BoAbI paCTBOPUTB 9 T
roKo3bl (CeH1206)?
Omeem: Ha 0,26°.
Bbrunciute ocMoTHuecKoe faBieHre 1 M pacTBopa cepHOU KMC/IOThI TIpU TeMmiepatype 25°C.
Omeem: 7429 klla unu 73 amm
Omnpefennutb ocMoTHYeCcKoe AaBieHre 1 M pactBopa ¢pykTo3bl U 1 M pacTBopa COJISIHON KUC/IOTBL
Omeem: ¢pykmo3bl — 24 amm, consiHoU Kucaombl — 48 amm.
K 100 M 0,5 M BozsHOro pactBopa caxapo3sl (C12H22011) gobasniero 300 vt Bogbl. YeMy paBHO
OCMOTHUECKOe JjaB/ieHre TI0JIyYeHHOro pactBopa npu 25°C?

Omeem:309,5 klla unu 3,05 amm.
ITpu 25°C ocMoTHUeCcKOoe AiaB/eHre pacTBopa , cogepsartiero 2,8 r Bemjectsa Ha 200 MJ1 pacTBOpa,
pasHo 0,7 kIIa. Yemy paBHa MOJIeKy/IsipHast Macca paCTBOPEHHOI'0 BelecTsa’?

Omeem:50 000.

ITpu kakoi Temneparype OyzeT kureTb 50% pacTBOp caxapo3bi?



Omeem: 101,5°C

10.TIpu pacteopenuu 3,24 r ceprl B 40 T 6eH30/1a TeMIiepaTypa KureHus GeHsosia nosbicuiack Ha 0,81°.
V3 CKOMbKUX aTOMOB COCTOUT MOJIEKYJIa Cephbl B PAaCTBOPE, eC/Ii SMOY/IMOCKOITYeCKasi TOCTOSTHHAST
6ensona K,=2,57?

Omeem: 8 amomos

11. BeiuuciuTh TerioBou 3(dekT peakiiy MpU CTaHAAPTHBIX YCIOBUsSX. Peakiivs MpoTeKaeT B 3aKphbI-
TOU cucteMe. Onpesie/IMTh BO3MOKHOCTb ee NPOTeKaHusl MPU CTaHJapTHBIX YCIOBUSAX U IIPU TeMIlepa-
Type 1000 K: Fe304(T) + Ha(r) < 3FeO(T) + H2O(T)

12. TlocTpoiiTe AuarpaMMy IJIaBKOCTH CUCTeMbl MeTuncreapar (T.1. 45°C) — mapadun (.. 34°C).
Temneparypa niaBleHusl BTeKTUUeCKoi cMecH (60% napaduna — 40% mertuscreapara) 26°C. Yka-
JKUTe BO3MOXKHBIE COCTaBhI CYNIO3UTOpUeB. CBeun JO/DKHBI MIaBUThC npu 35-36°C 1 He pasmsr-
yaThCsl pu Temmneparype Huwke 32°C (JIMHMM TMKBU/yCa M306pasuTe MPAMBIMU).

13. Belunciute gasienve napa 20%-Horo pacteopa rokossl CeHi20g nipu 25°C. JlaBieHue napa BOfibl
npy JaHHOM TemmepaType 3167,73 H/m?2.

14. J)KvujKoe opraHuuyeckoe BellleCTBO, MPaKTUYeCKH HEpacTBOPHMOE B BOJe, NePeroHsyIoCh C BOJSHBIM
HapoM Mo/, HOpMa/lbHbIM aTMochepHbIM JapiaeHueM npu 98,4°C. CozepkaHue OpraHUuecKol JKUIKO-
CTU B KOHZleHcaTe 23,1 Bec. %. OrnpezenuTe MOJISIDHYIO MacCy BellleCTBa U JjaBjeHHe ero napoB Mpu
yKa3aHHOM TeMrepaTrype, eC/M [iaB/leHre HaChIlLeHHOr0 Mapa BOJbI B 3THUX YC/JIO0BHUSX paBHO 958,65
H/m?.

15. YaenbHasi s/eKTpuueckas npoBogumMocTs 10%-Horo pacteopa CaCly npu 18°C pasna 41,4 cmxmL.
ITnotHOCT, pactBopa 1080 krxwm™. TIOABMKHOCTE MOHOB: A 1pca’ =50,4x10* u A c=66,3x10™
CMX M?X MOJIb ™. BeluMC/IMTe KaXKyIyocs CTereHsb qucconuanuu Cacly B pacTBope.

16. BeluncuTe MOTeHLMaA MeJHOIO 3/1eKTpoZla B pacTeope, cogepxkamem 1,6 r CuSO4 B 200 cm® pac-
tBOpa npu 25°C. Kaxylascs cTeneHb JUCCOLMALUY B pacTBope pasHa 40%.

Hanummre ¢opMysy KOIIOWJHOW MULIE/UTBI THAPO30J1s1 TUAPOKCH/IA alFOMUHUS, TT0JTyUeHHOr0 TUZPOJIH-
30M CyJib(aTta aJtOMUHUS.

17. Ons 3amwumtsl 10 M 307151 CEPHUCTOM CYypPbMBI OT Koarysuuu nog, gericteueM 1 mn 10%-Horo pactBo-
pa xjiopy/ia HaTpus roTpeboBanoch A06aBuUTh K 30/1t0 0,4 M 0,5%-HOro pacTtBopa kenatuHa (yzAesb-
HBIU Bec )kenaTvHa npyuMuTe Ha 1). Onpesienvte, YeMy paBHO CEPHHUCTOCYPbMSIHUCTOE UK CII0?

18. Omnpepenute cpeauuii pa3mep yactul 0,01% ruzapo3osis 30/10Ta, ecii 00beM pacTBOpa, B KOTOPOM
TIPOM3BOMTCA TO/CUET yacTul, cocTapiser 4x 10710 cm®. B aTom ob6neme, B cpeaHeMm, HaxoguTcs 4
yacTH1lbl. [IIOTHOCTb MeTa/lIu4eckoro 30/0Ta 19,5 r/cm?.

19. BelunciuTh TernioBor 3¢@deKT peakiuy MpU CTaHAApPTHBIX YCIOBUsIX. Peaklivsi rpoTeKaeT B 3aKphbl-
TOU cucteMe. OnipesieIMTh BO3MOKHOCTD ee MPOTeKaHHWs PY CTaHAAPTHBIX YCIOBUSIX U MPU TeMIlepa-
Typsl 1000K.

C(1) + H20(r) << CO(r) + Ho(1)

20. Onpefe/iiTh YUC/IO CTeTIeHer CBOOO/bI AJIst CIeIyIOIIUX PABHOBECHBIX CUCTEM:

a) 2Ag,0 < 4Ag + 02

6) CaCO3 < CaO + CO2

21. a) Onpegenure ocMOTHUeckKoe AapieHue 10%-Horo pactBopa rivuepuHa npu 15°C. ITnoTHoCT
pactBopa pasHa 1,023 r/cm?,

6) Cmech KaM(OpbI U BOJBI KUMIUT TPU HOpMaALHOM aTtMocdepHoM gasienuu npu 99°C. Onpenenvre
TIPOLIeHTHOe Co/jiep>KaHue KaM(ophl ¥ BOJibl B AUCTU/IIATe. KaMmdopa, MonsipHast Macca 152,2, ripakTu-
4ecKM HepacTBOpHUMa B Bogle. [lasienne napos Bogpsl pu 99°C pasHo 97740,9 H/m?.

22. Cynbtat 6apusi B BUfie CYCIIeH3UU B BOJIe UCIIOJB3yeTCsl KaK KOHTPAaCTHOe BeIeCTBO /ISl PEHTT €éHO-
CKONMM. Y[e/bHasi 3/eKTPONpPOBOAMMOCTL pacTBopa Cyibgara 6apust npu 18°C papna 2,623x 10
Cmx Ml YjenpHas 371eKTpONpoBOAMMOCT BO/BI, ONpe/eneHHas B Tex e ycaoBusax 4,0x 107 Cmx M
!, Berunciure pactBopumocTs BaSO4 (KOHLIEHTPALMIO B HACKILIEHHOM PacTBOpe).

23. Berunciure npu 298K 3/1C KOHLIEHTPAL[MOHHOIO 3/IeMeHTa:

Pt | Fe3*, Fe?" || Fe**, Fe*" | Pt
C (Fe*")=0,1 mombx am™> C (Fe*") = 0,4 monmbx im™>



C (Fe*") = 0,5 monb x jm™> C (Fe**) = 0,04 monb x gm™

24. 3omb cynbdara MbIIIbsKa MOMyYeH TPU B3aUMOJeCTBUM M30bITKa CEPOBOZAOPO/A C X/IOPUAOM MbI-
mbsika (I11). Hanuiute opMysy KOIOMAHON MULIE/IIBI.

25. VI3BeCTHBI MOPOTU KOATYJISILUU [/Isl C/eAYIOIIUX 3/1eKTpoauToB (Mmosib/n). KNOz — 50, MgCl, —
0,717, NazPO4 — 43, NaSO04 — 49, MgS0.4 — 0,81, AICl3 — 0,099. KakoB 3apsifi uacTui] 301517

26. W3osnmekTpuueckasi Touka anbOymuHa Habmogaetcs pu pH = 4,8. Benok nomeltieH B OydepHyto
CMeCh C KOHL|eHTparueil BofopoaHbXx WoHoB 1078 r-pon/n. Onpegienire HampaBieHMe JBUKEHWS
yacTul] 6enka Tpy 37eKTpogopese.

27. 3o71b 30/10Ta TIOYYeH MPU B3aUMOJeMCTBUY aypaTta Kanus ¢ popManbieruzom. Hanuimre Gopmyiny
KOJVIOUIHOM MULIEJIBI.

28. UtoObl BbI3BaTh KOaryssyio 10 M/ rHAPO30/si CEPHUCTOrO MBIIIbsSKA MOTPeOOBAIOCh B KaXKA0OM
oTJeNibHOM ciydae npuwinTh: 0,25 M 2 H pactBopa NaCl, 13 mi 0,01 M pactBopa CaCly u 2,73 mn
0,001 M pactBopa AlCls. Kakotli 3apsii UMerOT YacTulibl 3071517 UeMy paBeH MOpPOr KOaryJ/isiuy KaxKJo-
ro 371eKTposnTa?

29. 1 r 6enka pacTsopeH B 100 M1 okl ipu 25°C. Uemy paBHO 0CMOTHUYECKOe JlaB/leHHe pacTBOpa, ec/y
MoJisipHasi Macca 6enka paBHa 100007

30. IIpu BHCKO3UMETPUYECKOM OIpesie/leHuH MoJieKyasspHou Maccel BMC Bpems ncTeueHHsi pacTBoOpa
cocraBnano 100 cekyHzi, 00beM KUAKOCTH, MPOTeKarowlel 1o Kanusspy — 10 cMm?, J/IMHa Karmuispa
paBHa 0,2 M. JKugxocTts ¢ BsisKocThio 10 Hx c/M? mpoTekaeT 1of, eiicTBHeM COGCTBEHHOrO Beca,
npyyeM BbICOTa CTO/I0a XXUAKoCcTH pasHa 0,27 M, a moTHOCTE ee — 10% kr/cv® Kakoill paguyc umeet
Karu/sip?

TecToBbIe 3alaHMSA I/IA TEKYIEr0 KOHTPOJISI 3HAaHUH 110 MOy 10 3: «OCHOBBI (GU3UYECKON U
KOJ/UIOUAHOM XUMHH»

Kak B/MsieT Ha CcTeneHb Aucconuanum paBﬁaBJIEHI/IE?
+yBe/IM4Y1BaeTCs;
YMEHbIIAETCSH;
YBE/IMUMBAETCA U YMEHbIIIAeTCA O4HOBPDEMEHHO
He BJ/IMAET.

KoHueHTpanusi HOHOB BOI0PO/ia B IIeJIOUHOH cpejie:
[H']>107;

[H']>10"%

+[H']<107;

[H']=107".

UTo 3HAYUT PAaCcTBOP IJIIOKO3bI ¢ MaccoBoM goster 0,15?
B 100r pactBopa 15r ryitoko3sbl 1 100r BobI;
B 90r pactBopa 151 r/itoko3sl ¥ 90r BojpI;
B 100r pactBop 0,15r riroko3sl 1 99,85 BopI;
+B 100r pactBopa 85r BoApbI U 15T I/IHOKO3bI.

VicTMHHBIN PacTBOP OT/IMYAETCS 0T KOJUIOUAHOIO:
KOHI|eHTpaLuen
TJIOTHOCTBIO
+pa3mMepaMy 4acCTHL] paCTBOPEHHOIO Bell[eCTBa
CrIoco60M TIPUTOTOBJIEHUS



OT yero 3aBHCUT 0CMOTHUYECKOE JaBJ/ieHHe 0e/IKOBBIX PaCTBOPOB?
OT MOJIEKYJIIPHOM Macchl Oesika
oT 3apsiza 6enka
+0T uKcJia paCTBOPEHHBIX MOJIEKYT
OT Macchl pacTBOpa

Kakoii U3 npe/icTaB/IeHHBIX PAaCTBOPOB 0y/ieT 00/1aaTh 0y(epHBIMHM CBOHCTBAMH:
PacTBOP TJIFOKO3bI
PacTBOp XJIOPH/Ia HATPUS
+ pacTBOpP YKCYCHOM KMC/IOTBI + alleTaTa HaTpUsi
pactBop ¢dochopHO KUCIOTHI

Yemy pasen pH 0,001 M pacrsopa HCI:
1
+3
4
6

Kak 3apspkeHa KOJUIOH/Hasi YacTULA — MULie/11a?
TI0JIOXKHUTE/IbHO
OTpULIATE/IbHO
+3/1eKTPOHENTPA/IbHO
He MMeeT 3apsifia

Jins 3015 HoAMA cepedpa MO/IyUYeHHOr0 B3aUMO/ieCcTBHeM U30bITKa HUTPaTa cepedpa U HOAH/A
KaJTusl, KOary/isiljii0 MOT'yT BbI3BaTh:
+aHUOHBI 37IEKTPOJTUTA
KaTHOHBI J1IeKTPOJIATA
HeUlTpasibHble MOJIEKYJTbI
CMeCb KaTUOHOB U aHMOHOB

PacTBopuMoOCTHI0 BelllecTBa Ha3bIBaeTCHl. ..
aKTMBHOCTh pacTBOpa
+TIpefieNibHast KOHLIEHTPALIMSI BEll[eCTBa, CIIOCOOHAst PACTBOPATHLCS
nmobasi KOHLIeHTpaL[|s Bell[eCTBa
o0beMHasi KOHLIEHTpaLWs BelllecTBa

OnpejennTe, B KAKOi peaki{ui SHTPONKA YBeIMUMBACTCHA:
+C02 1) CO2 (v);
2NO @+ 021 =2NO2 (r;
2H2S 1)+ 3020 =2 SO2 (1) + 2 HoOy;
2Ho ) + O2 () = 2 H2O ().

M30TOHMYECKHE PAacTBOPHI — 3TO PAcTBOPHI ...
+y KOTOPBIX OIMHAKOBOE OCMOTHUUECKOe /laB/ieHUe CO CTaH/[apTOM.
y KOTOPbIX pa3Hasi KOHLIeHTpalusi CO CTaH/1apTOM.
y KOTOPbIX O/IMHAKOBasi KOHL|EHTPALKsl CO CTaHAAPTOM.
y KOTOPBIX OCMOTHUECKOe ZIaBjieHre CTaHapTa 0oJiblile HCKOMOTO

OCHOBHBIM KaueCTBeHHbIM NMPU3HAKOM KOJUIOH/{HO-/JUCTIEPCHBIX CHCTEM SIBJISIETCH. ..
+reTeporeHHOCTb
JWICTIEPCHOCTD



mubdysus
CBETOIPOIyCKaHHe

B ueM npuuKMHa OPOYHOBCKOIO JBH)KE€HHS YaCTHUL] AUCTIEPCHOM (a3bl
coyZiapeHue UyacTUlL] AUCTIePCHOM ¢a3bl
ceIMMeHTal[1sI
KOary/Isiiusi YaCTHIL] AUCTIePCHOM (a3l
+ KMHeTHYecKoe JieliCTBUe MOJIEKY/T IUCTIePCUOHHOM Cpe/ibl HAa YaCTHUI[bI JUCTIEPCHOM (ha3bl

K Kakomy THIy AMCIIEPCHBIX CHCTEM OTHOCATCA 3MYJ/IbCUHU
+ KK
T/K
X/T
I'/T

ITouemy 0e/IKH OTHOCATCA K MOJIHIIEKTPO/IUTaM
ruApodobHOCTE MAaKPOMOJIEKYT
+ HajiMyMe rpyrmrl, CIoCOOHBIX K MOHU3AL[UH
CrocoOHOCTh K HabyXaHHIO
B CBSI3M C JIeHaTypaLyen

B ocHOBe MOTeHMOMETPHUYECKOr0 MeT0/ia aHa/IU3a JIKUT ypaBHEHHe...
®dapages
I'n66ca
+Hepcra
JlambepTta-Byrepa-bepa

B Bo/JHOM pacTBOpe BelecTBO, IOBEPXHOCTHOE HaTsKeHHe KOTOPOro MeHbIIle, YeM y BO/bI,
NMpeuMyIIeCTBeHHO HaXOAUTCA ...

y CTEHOK cocy/ia

Ha JIHe cocyJa

+ B IIOBEPXHOCTHOM CJI0e

BO BCceM 00beMe pacTBopa

Kakoe U3 npuBe/leHHbIX BellleCTB SB/IAETCS JUCIEePCHOH CUCTEeMOM. ..
pacTBop caxapa
+ MOJIOKO
BOJA
pacTBOp CrmpTa

KosutougHas yactuia (rpaHy’ia), 00pa3yomascs CorjiaCHO YPaBHEHHIO P eaKI[HuH
K:Si03 + H2SO4 (u360) = H2Si03 + K2SO4, uMeeT _____ 3apsa:

HYJIeBOU

BBICOKUW OTpULiaTe/IbHbIN

+ MOJI0XKUTEe/TbHbIN

YaCTUYHO OTpHL|aTe/IbHBIM

Kakoii 3apsif uMeeT 0e/I0K B H303/IEKTPHUECKOH TOUKe?
TMOJI0)KUTETbHBIN
OTpHLIaTe/IbHbIN
+ 3/IeKTPUUeCKU HeruTpasieH
obpa3syeTt GUIOSPHBIN UOH



ITepemelnieHue AMCIIEPCHOHHON CPeAbl 0THOCUTETHHO HeIOABIKHOM ANcriepcHOM ¢)a3bl K 31eKTP OAY,
1o/| AeliCTBHEM BHeIIIHell Pa3HOCTH MOTEeHLA/I0B Ha3bIBAeTCH. ..
+3/1eKTPOOCMOCOM;
3J1IEKTPOIU3UCOM;
Anbdysuei;
3J1IeKTPOAMCCOLIMALINEN.

I'eTeporeHHas cucreMa, B KOTOPOM JUCIIEPCHOHHAsA Ccpejia M fucnepcHas ¢a3a sB/IAITCA KUAKOCTHIO,
Ha3bIBaeTcA ...
a’p030/ib;
CyCITeH31sl,
THU/Ip030/ib;
+3MYJIbCHS.

B ocHoBe MeToAad Heq)EJIOMETpl/II/I JIe)KarT ... CBOMCTBaA.
3JIECKTDOKUHETUUECKHE;
MOJIEKYJ/IADHO-KMHETUUECKUE,
+OIITUUYeCKUe;
XHUMHUUeCcKue.

IlepBuuHYI0 CTPYKTYpY 0e/1Ka () OpMHUPYHOT ...
+TIeNTUIHbIE CBSI3H,
BO/IOPO/IHBIE CBSI3H,
mucynbduaHbIe CBSI3H,
CJI0’)KHO3(MPHBIE CBSI3U.



Tabmura 5 — Kpurepuu orjeHKH chOpMHUPOBAaHHOCTH KOMIIETEHIUH

Koj 1 HaumeHOBaHMe
WH/IMKaTOopa JA0CTHXKeHUsI
KOMIIeTeHLuM (YacTu
KOMIIeTeHL1K)

Kputepuu ouieHuBaHus cho

MHWPOBAHHOCTH KOMITIETEHLIUH (T—IaCTI/I KOMHETGHL{I/II/I)

Ha 6a30BOM ypOBHe

Ha IMOBbLIIIEHHOM YDOBHE

COOTBETCTBYET OLIEHKE «y/0BJ/IeTBOPUTETbHO»
50-64% oT MakCcUMaJIbHOIO Oaia

COOTBETCTBYET OLIEHKe «XOPOII0» COOTBETCTBYeT OL[€HKe «OTJ/IhU-

65-85% oT MakCcUMaJIbHOrO basia HO»

86-100% oT MakCUMaLHOro Oari-
jaa

3HaTh:

NJI-1 3HaeT OCHOBHBIE
eCTeCTBeHHbIe, 01O0/I0ru-
yeckue U rpodeccuo-
Ha/lbHbIe TIOHATHS U Me-
TO/IbI TIPU PellieHuH 00-
11ernpodeccuoHaNbHbIX
3a/lau, COBpeMeHHbIe
TeXHOJIOTMU C UCI0JIb30-
BaHUeM TpUbOpHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZieHT yCBOWJI OCHOBHOE CO/iepKaHHe MOJYJIsI
HEOPraHW4eCKOW XMUMHUH, HO UMeeT MPo0OeJibl B
YCBOEHUM MaTepHasia, He MPensTCTBYHOIIe
JlanbHelIeMy 00y4ueHUO:

-B JIOTHUECKOM PaCCY>KJI€HUU HET CYIT|eCTBEHHbIX|
OIITMOOK, HO JIOTTyIl[eHa CYI[eCTBeHHast OITMOKa B
MaTeMaTUUYeCKHUX pacueTax MpH pelieHu

3aziay;

-nabopaTopHast paboTa BbINOIHEHA MTPABUILHO He
MeHee UeM HarloJIOBUHY WK AOMyllleHa
CylecTBeHHas OlIMOKa B X0/le SKCIiepuMeHTa, B
00BsicHeHUH, B 0(hOpMJIeHHH paboThI, B
co0/Tr0IeHUH TIPaBU/T TEXHUKHU 6€30T1acHOCTH MpH
paboTe c BelljecTBaMH U 000PYZI0BaHUEM,
KOTOpasi UCTIPaBJ/IsieTCs TI0 TPeOOBaHUI0 YUUTeIS;
- MaTrepuvas u3jaraeT HeCUCTeMaTH3UPOBaHHO,
(bparmeHTapHO, He BCer/ia TOC/eJ0BaTebHO;
-TI0Ka3bIBaeT HeJ0CTaTOYHyl CPOpPMUPOBAHH
OT/eJTbHBIX 3HAaHWUM ¥ YMEHWM; BBIBOZABI U 0000111
apryMeHTHpyeT c/1abo, JoMycKaeT B HUX OIIUOKU
- JIOTTyCTH/I OIIMOKM ¥ HETOUHOCTH B UCIIOJIH30B
Hay4YHOW TepPMHHOJIOTMH, OIpe/ie/ieHUsl TTOHATUN
HE/IOCTaTOYHO YeTKHE;

- He UCIT0J/Ib30BaJl B KAUeCTBe /J0Ka3aTeIbCTBa

BBIBO/IbI ¥ 0000111eHNsI U3 Hab/roieHuH, (PakToB,

CTyJeHT ToKa3bIBaeT ry1ybokoe u
MOJIHOe 3HaHWe U TIOHUMaHHe
BCero o0bEéMa MpPOrpaMMHOTO Ma-
Tepuasa, T[OJHOe TIOHUMaHHe
CYII[HOCTH paccMaTprUBaeMbIX
TIOHSITUH, SIBJIEHUM U 3aKOHOMeD-
HOCTel, Teopui, B3aWMOCBSI3el;
naboparopHasi paboTa BBITIOJHE-
Ha TIOMHOCTBIO W TPAaBUJIBHO,
c/leflaHbl TIpaBU/IbHBIE Habmro/e-
HUS Y BBIBOJBL;

9KCMEepPUMEHT OCYLIeCTB/IeH 110
TJIaHy C yYeToM TeXHUKH Oe3-
OIMAaCHOCTU U TIpaBWI PaboOThI C
BelllecTBaMu U 000py/J0BaHUEM;

CTyZleHT TOKa3blBaeT 3HaHUsI BCETo
M3y4eHHOr0 MPOrpaMMHOIO MaTepu-
ana. [aér moyiHBIA ¥ TpaBUJIbHBIN
OTBeT Ha OCHOBe U3y4YeHHbIX TeOpUl;
He3HauuTe/IbHble OIIMOKU U HeJoué-
Thl TIPU BOCTIPOU3BE/IEHUU H3yueH-
HOT'O0 Marepuana, OrpejielieHusi To-
HATUM [lan HerosiHble, HeboJsibIMe
HETOUHOCTH TIPU  UCII0J/Ib30BaHUU
Hay4YHbIX TEDMUHOB WM B BBIBO/aX
U 00001[eHUsIX U3 HabOMoAeHUNd u
OTILITOB; MaTepuas u3jaraeT B Orpe-
JleJIeHHOM JIOTMYeCKOl IIoc/efioBa-
TeJIbHOCTH, TIPU 3TOM [IOIyCKaeT Of-
Hy HerpyOyo olnOKy Uau He Gosee
JBYX HeJJ0OUeTOB U MOJKET UX HCIpa-
BUTb CaMOCTOSITe/TbHO TIpU TpeboBa-
HUU WM TIpU HeDOOJIbIION TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOWJT
yueOHBIM MaTepuas; TOATBepXKJaeT
OTBET KOHKDETHBIMHM TPUMEPaMHU;
MPaBWIHLHO OTBeuaeT Ha [IOTIOJIHU-
TeJIbHbIe BOTIPOCHI TTPerto/iaBaTe/Isl.

B norvueckom paccyziieHud U pe-
IIIeHWM HeT CYIeCTBeHHBIX OIIMOOK,




OIIBITOB WJIX OITyCTHJI OLINOKU ITPpH UX HU3JI0’KEHK

HO 3a/jaua pellleHa HepajOHaTbHbIM
crocoboM WM JIOMyIeHo He Oosiee
JIBYX HECYIIIeCTBEHHBIX OIIHOOK.

YMmerh:

NJI-2 YMmeeT UCIo/1b30-
BaTh OCHOBHbIE eCTe-
CTBeHHbIe, 61osiornye-
CKue U rpodeccroHasb-
Hble TIOHSTHUS U MeTO/bI
TIpY pellieHUH 00I1Iernpo-
(heccroHaNbHBIX 3a/iau

OTBeyaeT HeIOJIHO Ha BONPOCHI NIperozaBare/is
(ynyckast 1 OCHOBHOE), U1 BOCIIPOU3BOJUT
coJiep>KaHue TeKcTa yueOHMKa, HO He[JOCTaTOUHO
MOHUMaeT OT/ie/IbHblIe TI0JI0JKEeHUs, UMeloLL1e
Ba)KHOE 3HaueHue B 3TOM TeKCTe.

OO6Hapy>KuBaeT HeJJOCTaTOYHOe ITOHUMaHHe
OTJie/IbHBIX MTOJI0KEHWU TTPU BOCIIPOM3Be/leHNH
TeKCTa yueOHHMKa (3amuceid, MepBOMCTOYHUKOB) U]
OTBeuyaeT HEMOJHO Ha BOIPOCHI Mperno/aBaTess
MycKast OZIHy-/IBe IpyOble OIIMOKY BbICTAB/ISIETCS
JleHTy, KOTOPBI He COBCEM TBepPJO BJaZleeT MaTe
JIOM, TpA OTBeTax [OIyCKaeT MasloCyll|ecTBe}
MOrPeLIHOCTH, WCKaKeHUsl JIOTUYeCcKOH Iocje]
TeJIbHOCTH,

HETOYHYI0 apI'yMeHTaL1I0 TeOpeTHYeCKUX
I10JI0’KeHUM, UCIIBIThIBAET 3aTPYAHEHUs [IPU
pelLleHNH 0CTaTOYHO CI0XKHBIX 3a/1ay.
VcnbIThIBaeT 3aTpyAHeHUs1 B IIPUMEeHeHWU 3Hd
HeoOXOAVMBIX [i/1s PellleHus 3a/jau pas3uyHbIX T
npyu 00bSCHEHWM KOHKDETHBIX SIBIEHWH Ha OC
TeopUun u

3aKOHOB, W/ B MOJTBEP)KJEHUH KOHKPeTHBIX IIP|
poB

NPaKTUYeCKOr 0 IpUMeHeHHs1 TeOpUit

CTygeHT yMeeT CaMOCTOSITe/TbHO
BbIZIE/IITh TJIaBHbIE TIOJIOXKEHUs B
M3y4eHHOM MaTepuasie; Ha OCHOBa-
HUM (aKTOB U TIpUMepOB 000011]aTh,
JlelaTh ~ BBIBOJBI,  yCTaHABJ/IMBaTh
BHYTPUIIpEJIMETHbIE CBsI3U. IIpuMe-
HSITh TIO/Ty4YeHHbIe 3HAHMS Ha TIpaK-
THKE B BUJIOM3MEHEHHOM CHTYal[UH,
coO/I0JjaTh ~ OCHOBHBbIE  TpaBHJIA
Ky/JIbTYpbl YCTHOH peud U COMpO-
BOXK/AKOL[el THCbMEHHOM, WCMO/b-
30BaTh Hay4Hble TePMUHBI; jabopa-
TOpHasi paboTa BBIMOJIHEHA Tipa-
BUMBHO,  CJleJlaHbl  TpaBU/IbHbIE
HaO/OleHUsT U BBIBOJbI, HO TIpU
3TOM 3KCIIEDUMEHT TIpOBe/leH He
TIOJTHOCTBIO WJIU JIOMYILeHbl HecCyle-
CTBEHHbBIE OIITHOKHU B paboTe C Bellle-
CTBaMU M 000pY/JOBaHUEM.

CTyzleHT yMeeT COCTaBUTh I10JI-
HbIM U NPaBU/IbHBIA OTBET Ha OC-
HOBe W3Y4YeHHOr0 Marepuana;
BBLIZIEJIITh  TJIaBHBIE TI0JIOXKEHUS],
CaMOCTOSITEJIbHO  TIO/ITBEP)KAATh
OTBeT KOHKPETHBIMHU IPUMepPaMH,
(hakTamMM; CaMOCTOSITE/ILHO U ap-
T'YMEHTUPOBAHO /[leflaTh aHaju3,
0000111eHNsI, BBIBOJBL. Y CTaHaB-
JIUBATh MEXIpeJMeTHbIe (Ha OC-
HOBe paHee MPHUOOpeTeHHbIX 3Ha-
HUW) YU BHYTPUIIpeJMEeTHbIe CBsI-
34, TBOPYECKU TPUMEHSITb TO/y-
YyeHHble 3HaHUS B He3HAKOMOMU
CUTYaLUH. [TocnenoBarenbHO,
U6TKO, CBSI3HO, OOOCHOBAHHO U
0e301IMO0YHO HM3/1araTh yueOHbIN
MaTepHuas;, JaBaTb OTBET B JIOTHU-
YyeCKOM I10C/Ie[JOBaTe/IbHOCTH C
WCTIOIb30BAaHHEM TIPUHSTOW Tep-
MUHOJIOTUY; ZiesiaTb COOCTBEHHbIe
BBIBO/IbI; (hOPMY/TUPOBaTh TOUHOE
oripefie/ieHe W KUCTOJIKOBaHUE
OCHOBHBIX TIOHSITHM, 3aKOHOB,
TEOPHI; TPU OTBETE He TIOBTOPSIThH
JOCTIOBHO TEeKCT yueOHUKa; W3/ia-
raTb Marepuan JIuTepaTyPHbIM
S3bIKOM; TIDaBUJIBHO U 00CTOSI-




TeJIbHO OTBeuaTb Ha JIOMOJHU-
TeslbHbIe BOIpOChl yuuTesns. Ca-
MOCTOSITE/IBHO U PaljMOHaIbHO
UCII0/Ib30BaTh Har/sjHble I10COo-
Ousi, cCrpaBOuHble MaTepHasbl,
yueOHHK, [OTIOJTHUTE/LHYIO JIU-
TepaTypy, TIepPBOMCTOUHUKY;
NIPUMEHSITh CUCTEMY YCJIOBHBIX
0003HaueHU TpU BeIEHUM 3arlu-
cel, CONMpPOBOXJAIOLIUX OTBET;
UCII0/Ib30BaHUE [i/Is1 JlOKa3aTe/lb-
CTBa BBbIBOJIOB W3 HaOMO/eHUN U
OTIBITOB,;

Baaaern:

NJ/]-3 Bnagieer HaBbIKaMu
000CHOBaHUsI U peasn3a-
L[UU B npodeccroHab-
HOM JieITeTbHOCTU CO-
BpeMeHHBIX TeXHOIOTHH
C UCTI0J/Tb30BaHKEeM TIpU-
O6opHO-
HMHCTPYMEHTa/IbHOM 6a3bl

CTygeHT BajeeT HeOOXOAMMBIMM HaBbIKAMU
paboTel ¢ rpubopamu, YepTeXXaMu, CXeMaMu M
rpadHKaMH, COMyTCTBYIOL[UMH OTBETY; 3aIlUCH,
COTIPOBOXK/AIOII[I€ OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CtyzneHT He o0/aJaeT [JOCTaTOUHBIM
HaBBIKOM PabOThI CO CMIPaBOUHOM JTH-
TepaTypoy, yueOHUKOM, TepBOUCTOU-
HUKamM# (TIpaBWJIbHO OpPUEHTHUDYeTCs,
HO paboTaeT Me/|jieHHO).

Bnajeer HaBbIKAMU pelLlIeHUS XUMMU-
YecKUX 3aJau 10 3a/laHHOMY ajiro-
pUTMY

CryzneHT BajieeT  KyJ/bTypou
MBILIIEHUs;  CTIOCOOHOCTBIO K
000011IeHNI0, aHaMu3y, KpUTHYe-
CKOMY OCMBIC/IEHHIO, CUCTeMaTH-
3al[iM, TIOCTAaHOBKe Ljefiell U BbI-
bopy myTeill WX [OCTHXKEeHUs, B
JIOTUUECKOM DAacCy)KJeHUU U pe-
IIIeHWX HeT OIIMOOK, 3a7jaua pe-
IlleHa palOHalbHBIM CTI0CO00M;
TIPOSIB/IeHbI HaBLIKM OpraHu3aly-
OHHO-TPYZIOBBIX yMeHUW (TOA-
Jep>KUBAKOTCS YUCTOTa pabouero
MecTa U TOpSJOK Ha CToJie, KO-
HOMHO HCTIO/Tb3YHOTCSI PEaKTHBbI).




3 OIIPEJEJIEHUE PE3YJ/IbTATA IIPOMEXYTOUYHOM ATTECTALIUA
dopma MpoMe)KyTOYHOU aTTeCTaljiy 10 JUCLIMIUIMHE: 3aUeT/3K3aMeH

OLEHOYHBIE MATEPUA/JIbI 1 CPEJCTBA JJISI IIPOBEPKU
C®OPMHMPOBAHHOCTU KOMITIETEHITU

KOA U HAaMMEHOBdHH e KOMIIeTeHI[MHN

OIIK -4 — CriocobeH 060CHOBaTh 1 peann30BaTh B TPOGeCCHOHAIBHOM 1esATeIbHOCTH COBpe-
MeHHbIE TEXHOJIOTUH C UCTI0Ib30BaHHUEM ITPUOOPHO-UHCTPYMEHTa/IbHOM 0a3bl ¥ UCTI0/Ib30BaTh
OCHOBHBIE eCTeCTBEHHbIe, OMO0/IOTHUeCKHe U MPohecCrOHaTbHbIE TIOHSATHUS U METO/IbI TIPH pellie-
HUM 00111enpodecCHOHaNIbHBIX 3a/1ay.

3ajaHus 3aKpBITOr0 TUMA:
Y craHoBUTE COOTBETCTBHE MEX/y XMMHUUECKHUM 3/IeMEeHTOM U KO/IM4eCTBOM MPOTOHOB B

s/ipe aToMa.

5. xjop 1.8
6. yriepop 2.17
7. @Top 3.6
8. Kkucimopof 4.9

5.12

I[IpaBunbHBIM oTBeT: 1-2, 2-3, 3-4, 4-1

YcTraHoBUTE COOTBETCTBHE MEeXay (l)OpMyJIOﬁ yrjieBoJopojqd 1 €ro Ha3BaHHUEM.

1. CoHa 1. arjeTusieH

2. C3Hs 2. IIporieH

3. C3Hs 3. aTUIeH

4. CoH» 4. iponaH
5. OyTaH

I[IpaBunbHBIN oTBeT: 1-3, 2-4, 3-2, 4-1
3afaHus OTKPHITOro THIA:

Bbi0epuTe 0AMH BApHAHT NMPaBU/ILHOI'O OTBeTa:
Y 371eMeHTOB O/IHOM TIOATPYTITIbL:

1. oiMHAKOBOE YKCJIO 37IEKTPOHHBIX C/I0EB

2. O[JUHAKOBOE YKCJIO 3JIEKTPOHOB BO BHEIITHEM CJIO€
3. 0[I]MHAKOBOE 0011[ee YKC/I0 3/IeKTPOHOB

4. 0IMHAKOBOE KOJTMUeCTBO HEUTPOHOB
ITpaBU/IBHBIN OTBET: 2

YKaxuTe HeBepHOe yTBep)K/ieHHe:

1. y MeTasIJIOB BO BHEIIIHEM CJI0€ MaJiO 3/IeKTPOHOB

2. MeTaJulbl UMEIOT HU3KMe 3HaueHHsl 5/1eKTPOOTpULaTe/IbHOCTU

3. MeTas/Ibl B CBOOOZHOM COCTOSTHUM MOTYT SIB/ISITHCSI OKUCTATE/ISIMU

4. aTOMBI METaJ/UIOB B COe/IMHEHUSIX MPOSIBJISIFOT TOJIBKO MOI0KUTE/IbHbIE CTelleHH OKHUC/IeHHs
IIpaBuibHBIN OTBeT: 3




Bri0epuTe 0HMH BapHaHT NMPAaBHW/IHLHOI0 OTBETA:
HemeTaninueckue CBOMCTBA 3/1eMEHTOB YBe/JIMUUBAIOTCS B PAJY:
1. docop — cepa — xsi0p

2. 6poM — yTepo; — MBIIIbSIK

3. KUCJIOpO/; — a30T — YIJIepoj

4. KkpeMHu# — xy10p — pocdop

IIpaBu/IbHBIM OTBET: 4

BriOepuTe 0H NpaBWIbHBIA 0TBeT. CoeHeHHs OyTaHO/I-1 U 2-MeTW/INPONaHOI-2 AB-
JIAOTCA:

1.romonoramu

2.CTPYKTYPHBIMU U30MepaMU

3.reoMeTpu4eCKMMHU U30MepamMu

4.0[JHVM U1 TeM ke Bel|eCTBOM

IIpaBu/IbHBIN OTBET: 2

BbiOepuTe 0/JUH MPaBW/IbHBIN OTBeT. Peakijus «cepe0pPsHOro 3epkajia» XapakTepHa A/
o0HapyKeHHUs:

1.ManbTO3BI

2.abJeruzioB

3.rUAPOKCUA HATPUS

4.beHona

IIpaBu/IbHBINA O0TBET: 2

OxoHuaTesbHbIE pe3y/ibTaTbl 00yueHus (HopMUPOBaHUS KOMIIeTEHIIUM) OTIpe/iesistoTCs
1ocpe/ICTBOM TiepeBo/ia 6arioB, HabpaHHBIX CTYIEHTOM B TPOLIeCCe OCBOEHHs AUCLUTIINHBI, B
OLIeHKHU:

— 6a30BBIN ypoBeHb C(OPMUPOBAHHOCTH KOMITETEHLIUU CUUTAETCS! JOCTUTHYTHIM, eC/u

pe3y/ibTaT 00yUYeHUs] COOTBETCTBYET OLleHKe «yAOBIeTBOPUTE/NbHO» (50-64 pedTHHTOBBIX Oar-
JIOB);

— MOBBILIIEHHBIM YpOBeHb C(OPMHUPOBAHHOCTH KOMIIETEHL[UM CUMTAEeTCs [JOCTUTHYTHIM,
ec/id pe3ysbTaT 00yueHHsi COOTBETCTBYET OIleHKaM «X0opoiio» (65-85 peUTHHTOBBIX 0asiioB) U
«0T/INYHO» (86-100 pelTHHTOBBIX OAJIIOB).

4 TIOPAIOK ITPOBEJIEHNA ITPOMEXXYTOYHOUN ATTECTAIIUA

dopMa NpOMeXKyTOUHOW aTTecTalvy M0 JUCLIUIIMHE: 3aueT/ S5K3aMeH.

@DOoH/| OLIEHOYHBIX CPeJCTB /sl TPOBeJeHUs] MOBTOPHOM IIPOMEXYTOUHOM aTTecTalyy
(dhopMHpyeTcsi U3 UKC/ia OLIEHOUHBIX CPeJICTB 10 TeMaM, KOTOpble He OCBOEHbI CTY/I€HTOM.

IMpumeuaHue: J1omoOSHUTe/IbHbIE KOHTPOJIbHBIE UCMBITAHUSI TIPOBOJSTCS [l CTYJ|€HTOB,
HabpaBiyx MeHee 50 6amoB (B cooTBeTCTBUHU C «Il0/10)KEHNEM O MO/Y/TbHO-DEHTHHIOBOM CH-

cTemMe»).



10.

11.

®DoHJ OLIeHOUHBIX CPe/ICTB
AJ/ISl KOHTPOJ/IbHBIX UCIIBITAHUM
JJ/IS1 CTY[JeHTOB Hanpas/ieHus noarorosku 36.03.02 3oorexuus,
npo¢uib NoAroToBKU «TexHo/10rus npou3Bo/ACTBA NPO/JyKTOB )XUBOTHOBO/ICTBA (110 OT-
paciAaM)» 3a04HOM (POpMBI 00yUeHHs (3aUeT, SK3aMeH)

I[To oKOHUaHMY TIepBOY Y4eOHOU ceccuu MpesyCMOTpeH 3aueT. 3aueT MPOBOJUTCS /ISl TIPOBEPKU
BBITTOJTHEHUST CTY/IEHTOM JIabOpaTOpHBIX paboT U yCBOeHHUs1 yueOHOro MaTepuara MpakTUUeCKUX U ce-
MUHApPCKUX 3aHATUN C yUeTOM UTOTrOB TeKYll[ero TeCTUPOBAHUS 110 TeMaM. 3aueT yCTaHaBIMBAeTCs TI0
repBoii uactu nipeameta «Heopranvnueckast XuMusi».

[TpoMeXXyTOUHBIH KOHTPOJIb T10 AWCLUITIMHE OCYIIeCTBIISETCS B KOHL|e BTOPOUM yueOHOM ceccuu
B BH/le 9K3aMeHa I10 BOIIpocaM, OXBaThIBAIOLLMM BCe pa3ziesibl M3yuyaeMol JUCLIAIUIMHBI U TI03BOJISTIO-
UM OLIeHWUTh TeopeTHuUecKue 3HaHUsl CTYZEHTOB, a TakKe yMeHHsl TIPUMeHSITb UX [Jisl PelleHus] XU-
MUYeCKHX 3a/au.

B 3K3aMeHal[MOHHbIN OW/IeT BK/IFOUAKOTCS [jBa TeOpeTUYeCcKuX Borpoca (1- mo obigeit u Heopra-
HUYeCKOW XMMHH, 2- 110 OpraHuueckol XMMUM) U TUTIOBas 3ajaya.

IIpuMepHBIi NepeyeHb BOMPOCOB K 3a4eTy

MecTo X¥MHY B CUCTEMe eCTeCTBeHHbIX HayK. KpaTkuii UCTOpUYeCcKuii OuepK pa3BUTHsI XUMUHU.
Marepusi u ABWwKeHUe. XuMuueckasi opma ABkKeHUs1 MaTepud. OCHOBHble XMMHUUeCKHe TTOHSTHUS:
aTOM, MOJIeKyJla, XUMUUYECKUH 3/IeMEeHT, POCTOe U CI0)KHOE BelleCTBO, CUCTeMa, (a3a.

ATOMBI U MOJIEKY/IbI, UX pa3Mephbl, aOCOMFOTHBIE U OTHOCUTE/TbHbIE MacChl. MoJib — eUHUILIA
KoJInyecTBa BelrjecTBa. MoisipHast Macca. CBsi3b MEXKy MacCOM, KOJTMUeCTBOM BelljecTBa U 06bemMoM.
[MoHsATHe SKBHBaseHTa, 5KBUBa/IEHTHOW MacChl, 5KBUBAJIEHTHOI'0 00beMa. 3aKOH SKBHUBAJIEHTOB.

OCHOBHBIE T10/10)KeHHsI aTOMHO-MOJIEKYJIIPHOTO YYeHUs. 3aKOH COXPaHeHHsl MacChl U SHEpPruM.
3akoH nocrosiHcTBa cocTaBa IIpycra. 3akoH KpaTHbIX OTHOLIEeHWH [laibToHa.

['a30Bble 3aKOHBL. YpaBHeHMe COCTOSIHMSI UfealbHOro rasa (ypaBHeHuWe MeH[eneeBa-
Knanetipona). 3akoH 06beMHBIX OTHOLLIEHHH, 3aKOH ABOTra/ipo. MosisipHbIi 00beM. OTHOCUTe/TbHas TUIOT-
HOCTB ra3000pa3HbIX BelljecTB. HopMasbHbIe U CTaH/JapTHBIE YCTOBUSI.

HomenknarypHbie mpaBwia WMEOITAK Ha3BaHMsi HeopraHhyeckux BelnlecTB. Kiaccudukaiys
HeopraHuyeckux BelecTtB. OKCH/bI, TUAPOKCU/IbI, KUC/IOThl, OCHOBaHUS, CO/MU. BakHelllne XxuMuye-
CKHMe CBOMCTBA MeTaJlJIoB, HEMeTaJl/I0B, OKCU/I0B, OCHOBaHUM, KUCIOT U aM(OTEPHBIX TUAPOKCU/IOB.

Crpoenue atroma. Mojenu CTpoeHWsI aroma, CO3[aHHble Ha OCHOBE 3aKOHOB K/IaCM4ecKOou
MexaHUKHU. Teopus atomMa Bogopoga 1o bopy. KBaHTOBO-MexaHUuecKast MOZie/ib CTPOEHUS aTOMa.

KBaHTOBBIE uncsia (T1aBHOe, OpOUTaIbHOe, MarHUTHOE, CIMHOBOE). OCHOBHBIE TIpaBWJIa 3arioyiHe-
HUSI 97IEKTPOHHBIX 000/10UeK aTOMOB.

[Teproueckuii 3aKOH M TepuoiuUeckasl CUCTeMa XMMHUeckux 31emeHToB [I.M. MeHzeneeBa.
DOpMYJIMPOBKH MEPUOANYECKOTO 3aKOHa: coBpeMmeHHast U .M. MeHgeneeBa. @OpMbI U CTPYKTypa
MepuouYecKol CUCTeMbI 3/1eMeHTOB. PU3NUeCKHM CMBIC/ MepUOJUYecKOro 3aKOHa, MOpPsiJKOBOTO
HOMepa 3JIeMeHTa, HoMepa [epruo/ja, Homepa I'PYIIIIbI.

CB$13b 2/7IEKTPOHHOT'O CTPOEHHsI aTOMOB-3/IEMEHTOB C UX CBOWMCTBaMU. OCOOEHHOCTU 3/1€KTPOH-
HBIX CTPYKTYp aTOMOB 3/IeMEHTOB TJIaBHBIX W TMOOOYHBIX MOATPYMIL. JJeMeHThl S-, p-, d- u f- ce-
MEWCTB, UX MEeCTOHaXO0XX/IeHHe B MepuoruUeckon cucteme. Vi3MeHeHMe Be/TMUUH PaJIiyCOB, SHEPrui
HMOHU3aluM, CPOJCTBA K 3JIEKTPOHY U 3JIEKTPOOTPHULATEIbHOCTEM 37IeMEHTOB C POCTOM 3apsifjloB UX
anep.

[TeproAUYHOCTE U3MEHEHHs CBOMCTB 3JIEMEHTOB Kak IPOsIB/IeHHe NePUOJUYHOCTA U3MEHEeHUs
3/IeKTPOHHBIX KOH(Urypauuii aroMoB. BTropuuHasi ¥ BHyTpeHHsis epuouyHocTb. Jddektsl d- u f-
OKaTusl. 3HaueHue MepruoIMYecKoro 3aKOHa B Pa3BUTHH HAyKHU.

KoBaneHnTHass cBsi3b. OCHOBHbIe XapaKTepPUCTUKM KOBAJE€HTHOW CBSI3U: [JIMHA, SHEprus,
BaJIeHTHBIN YT O/, MOJISIPHOCTb, HAlpPaBJIeHHOCTh, HackilllaeMOCTb. DddeKTHBHBIN 3apsi], aToMa B
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MOJIEKYJIe U CTeIeHb OKUC/IeHUS.

KBaHTOBO-MexaHWUecKass MoZie/lb 00pa30BaHMsI KOBAJEHTHOW CBSI3M Ha TIPUMepe MOJIEKYJIbI
BOZIOpPO/a.

MeTtoz Ba/neHTHBIX cxeM. ['MOpuaM3ams aTOMHBIX OpOWTaseld, TUIbI TMOPUAW3ALUM U TIPO-
CTPAHCTBEHHasi CTPYKTYpPa MOJeKy/1. MexaHu3Mbl 00pa30BaHysi KOBaJIeHTHOU CBSI3U.

MeToa MonekynspHeIX opbutaneli (MMO). Metop, MHelHONW KOMOWHAI[UM aTOMHBIX OpOUTa-
neri (JIKAO). Ces3biBaronue U paspeixsitoiie MO. o- u m- MO. Mexanusm obpa3oBanust MO aj1st
ZiByxaToMHbIX MoJieKy: [ u II mepuozos.

Metoz, MonekynspHbix opbutaneii (MMO). DHepreTuueckue AudarpamMMbl U 3/IeKTPOHHbIE
¢dopmysibl Mosekysn. OLeHKa 3HepPruy MOJIeKYJISIPHOM CTPYKTYphI TI0 ee SHepreTHyecKol JAuarpamme.
[MonsiTre mopsifika (KpaTHOCTH) CBsi3v. ['OMosiiepHbIe U TeTeposiiepHble MOJIEKYJISIPHBIE CTPYKTYPBbI, 00-
pa3oBaHHble 371emeHTamu [ u 11 mepuogos.

WoHHasi CBsi3b: CTeleHb MOHHOCTH, MeXaHuW3M 00pa3oBaHMsl, CBOMCTBA MOHHOW CBsi3u. VoH-
Hble paguychl. [10/IpU3yeMoCTh U MOJIIpU3yloliasi CIOCOOHOCTh MOHOB, WX BJ/IMSIHME Ha CBOWMCTBA
Bell|eCTBa.

Merta/inueckast CBsi3b. MexaHU3M 00pa30BaHUs, MOHSATHE «3JIeKTPOHHOTO ras3a». CBOHCTBa
MeTa/lIM4eckor cBs3u. CpaBHeHHe KOBaJIeHTHOW, MeTa/JTMueCKOW U MIOHHOM CBSi3ei.

BogopoaHasi cBsi3b. MexaHu3M o0Opa3oBaHusi. MeXMOIeKy/isipHass U BHYTPUMOJIEKYIsipHast
BOZIOPO/IHas CBSA3b. BiusiHMe BOIOpO/HAs CBSI3U Ha CBOMCTBA BeLLleCTB.

HeBanenTtHble cunbl cuervieHusi. [loHATHe O BaH-Z|ep-BaajbCOBLIX CUaxX. BsaumogeiicTBue
JTUTIOJNTb — JIUTIOJb, TWTIONb — WHAYI[MPOBAHHBIN TUTIO/b, AUCIIEPCHOHHOE B3aUMO/IeliCTBUE.

[ToHATHE XUMHUYeCKOH TepMoJuHaMUKU. OCHOBHbIE TepMOJUHAMUUecKre (PYHKI[UM COCTOSTHUS
CUCTeMbI: BHYTPEHHSISI SHEePTrHsl, SHTabITNs, SHTPOHUS, CBOOO/Has SHeprus. TerioBbie 3(eKTbI XUMU-
yecKux TipotieccoB. [ToHsTHe cTaHAapTHOM SHTanbIMM 00pa3oBaHus BeljecTB. 3aKoH ['ecca u cnep-
CTBUS1 U3 HETO.

[TonsATHe cTaHfapTHOM 3HTpoNUU. V3MeHeHMe SHTPONUU CUCTeMbl NPU (Pa30BbIX TMpeBpa-
1ieHUAX. PacyeT M3MeHeHMs] SHTPONHUM B XOJe XMMHUeCKUX mpoueccoB. [ToHsiTWe cTaHZap THOU
cBOOOHOM SHepruu oOpa3oBaHus BelllecTB. PacueT n3MeHeHUs] CBOOOIHOM 3HEPryuu U TpeficKasa-
HUe BO3MO)KHOCTH MPOTEKaHUS pPeaKLiMM MIPU CTaHJapTHBIX YCI0BHUSIX.

Ob6patvMble ¥ HeoOpaTUMble XUMUUeCKHe peaklid, XUMUUecKoe paBHOBecwe. KuHeTHueckoe
yCJIOBHE XMMHUUECKOr0o paBHOBecHs. KOHCTaHTa XMMUUeCKOro paBHOBeCHs. 3aKOH JIeMCTBHSI MacC JJist
00paTUMBIX XUMUYeCKUX peakiuid. CriocoObl cMelljeHUs1 XUMUUeckoro paBHoBecusi. [Ipuniur Jle I1la-
Terbe.

[ToHsiTve XUMHUUYeCKOM KWHeTWKH. CKOpPOCTb TOMOTeHHOM W TeTepOreHHOM XUMHYeCKOou
peakiuu. CKOpPOCTb UCTUHHAS (MICHOBeHHasi) U cpefHsisl. PaKTophbl, BAUSAIOIIME HA CKOPOCTh X UMU-
YyeCKOM peakijuHu.

3aBUCMMOCTb CKOPOCTHM XWUMHUECKOW peaklMy OT KOHLIEHTPAlM{ pearupyrolinX BellecTs.
3aKoH [IeHCTBUSI MacC, MaTeMaThuecKas 3arnuch, (OpMy/IUPOBKa, ero MpuMeHeHue /Jisi TOMOTeHHOW U
reTeporeHHONW CUCTEM.

[ToHsiITHE KOHCTAHTbI CKOPOCTU peakivH, ee (hU3nUeCKuii CMbIC/, (DAaKTOPBI ee Orpeiesisitoliue.
3aBUCHMOCTbh CKOPOCTHA XWUMHUYECKOM peakluu oT Temrepatypsl. [IpaBuno Bant-I'odda, Temneparyp-
HbIM K03 dHUILUEHT peaki|u.

3aBUCHMMOCTb CKOPOCTH XMMUYECKON peakiuy OT MPUPO/bI pearupyrolux Beljects. [ToHaTue
00 aKTUBHBIX MOJIeKy/laX. DHeprusi akTUBal[Ui. DHepreTHUecKre UarpaMMbl X0/la PeakLvi.

Karanus. Buspl KaTanm3a: TOMOreHHbIM, reTeporeHHbI, MUKpPOreTeporeHHbli. KaraausaTopsl 1
WHTUOUTOPBI. MexaHu3M JeWCTBUs KaTalnu3aTOpOB. BiusiHMe KaTaju3aTOpPOB Ha BeIMUMHY SHEpPruv
aKTHBaL[WH.

Ponb SHTPONUMHOTO, SHTANBIUNWHOTO (PAKTOPOB U TeMIlepaTypbl B OL|eHKe BO3MOXXHOCTH U
MOJTHOTBI MPOTeKaHUsI XUMUUECKHX MPOL[eCcCoB. YpaBHeHHe ['nb0ca.

KpaTkasi xapakTepucTuKa U Kiaccuukaiusi AUcrepcHbix cucteM. OnipesiesieHUe W KjacCCH-
¢ukanms pactBopoB. Kuakue pacTBopbl. PacTBopeHMe Kak (M3UKO-XMMHAYeCKUH rpolecc. VsmeHeHne
SHTaJIBIIUK U SHTPOITMU TIPY PACTBOPEHUU BeLLeCTB.
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Buipl pacTBOpOB, CriocoObI BBIPa)KEHMST MX COCTaBa: MAacCoBasi U MOJIbHAs ZIOJTH, MOJISIpHas,
MOJIsTTbHAsE 1 HOPMaJjibHasi KOHIEHTpaLsi, TUTP. PacTBOPUMOCTD BeljeCTB (PKU/IKMX, TBEP/BIX, Ta3000-
pasHbix) B Bojie. KoaddurimeHT pactBoprMocTy. [ToHSTHE HACHIILIEHHOTO 1 MepechIll|eHHOI0 PAaCTBOPOB.
3aBUCMMOCTb PaCTBOPUMOCTY BeLLleCTB B BOJe OT TeMIlepaTyphbl, JaB/eHus, NIPUPOJbl pacTBOPSIEMOro
BellleCTBa.

OJeKTPO/UTEl U HedJIeKTPOUThl. CHIbHbIE U C1a0ble 7eKTPOJUTHL. Teopust 3/1eKTPOUThYe-
ckoi auccouranuu C. AppeHnyca. MexaHn3M JWCCOLIMALIMM BelleCTB C pPa3HbIM TUIIOM XWMHUYeCKOH
cBsi3u. PacTBOpBI 37€KTPOJIMTOB, CTeleHb M KOHCTaHTa AMCCOLMAIMM, X CBsi3b. 3aKOH pa30aBsieHust
OcTtBanbaa.

Huccoumanus Boabl. KoHcTaHTa fucconuanyiy Bogpl. BomopoHbIii 1oKasartesib, ero 3HaueHue
Y pacyeT Jijisi PACTBOPOB CWJIBHBIX U CJIaOBIX KMC/IOT ¥ OCHOBAHUH.

'upponu3 coseil U CrocoObl CMeIIeHWs] paBHOBeCHs peakiui rugponm3a. OOpaThMbii U
HeoOpaTUMBbI THPOJTU3.

I'npponus coseit pa3mMuHbIX TUIIOB. CTereHb M KOHCTaHTa M'M/IpOJIU3a.

YcnoBust 06pa3oBaHusi U pacTBOpeHMs 0cajKoB. IIpou3BesieHHe pacTBOpUMOCTH. HaripaBreH-
HOCTh 0OMEHHBIX peakLiyii B paCTBOPAx 371eKTPOJIUTOB.

OKMC/IUTENbHO-BOCCTAHOBUTE/IbHBIE peakLjiy, OCHOBHbIE OKWUC/IUTENIN W BOCCTAHOBUTEIM.
Knaccugukauus oKMcIuTebHO-BOCCTaHOBUTEIBHBIX PeaKLvi.

OneKTpo/M3 pacTBOPOB M PaciljlaBOB COJiei. 3aKOHBI 371eKTpou3a. [IprMeHeHue 31eKTponin3a.

["anpBaHMYECKUI 3/1EMEHT, MpoLiecchl B HeM. OKUC/IUTEeIbHO-BOCCTaHOBUTEIbHBIM MTOTEHLHa,
O/1C u HampaB/ieHUe TeueHUs OKMC/IMTETbHO-BOCCTAHOBUTE/IbHBIX peaklUid. Psj cTaH[apTHBIX 371eK-
TPOZHBIX MOTEHLIMAIOB.

KowmruiekcHble coemyHenusi. KoopayHaimoHHasi Teopusi A. BepHepa. CTpoeHue KOMITIEKCHBIX
coeuHeHWH. BHelHss ¥ BHyTpeHHsIs1 cdepa KomryieKcoB. Jluranael. HomeHK1aTypa KOMIUIEKCHBIX CO-
e/JMHeHNI. 3HaueHre KOMIUIEKCHBIX COeJUHEeHUM.

Crnioco6b! mosyueHHsi KOMITJIEKCHBIX coeJMHeHUH. [loBejieHre KOMIUIEKCHBIX COeMHeHUH B
pactBopax. [lepBruHas 1 BTropuyuHas Auccouuanys. KoHcraHTa HeCTOMKOCTH M KOHCTaHTa yCTOWYUBO-
CTU KOMILJIEKCHBIX COeZIMHEeHUH.

ITopsipok popMupoBaHusi 3aueTHOro0 OusIeTa
3aueTHbIN OUET BK/IFOYAET /IBa TEOPeTHYeCKUX BOITPOCaA.

IIpumep 3aueTHOro 6m/IeTa MO AUCIUTINHE
1. MecTo X¥MHH B CUCTEME eCTECTBEHHBIX HayK. KpaTKuii uCTOpUuecKrii ouepk pasBUTHSI XUMUHU.
Marepus u aBwKeHre. XUMuueckasi popma JBrkKeHUs: MaTeprd. OCHOBHbIE XMMHUeCKHe I0-
HATUS: aTOM, MOJIEKY/1a, XUMHAUECKUW 3/1eMeHT, TIPOCTOe U C/I0)KHOe BelllecTBO, CUCTeMa, (a-
3a.
2. Mertanmueckasi cBsisb. MexaHu3M 00pa30BaHusl, TIOHATHE «3JIEKTPOHHOTO Ta3a». CBOMCTBa
MeTa/imM4yeckoi cBsi3u. CpaBHeHHe KOBaJIeHTHOM, MeTa//THueCKOW U MIOHHOU CBsi3el.

IIpumepHBIH NepeyeHb BOMPOCOB K IK3aMeHy

[TpeaMeT opraHuueckoit xuMuu. CBsi3b OPraHM4ecKol XUMHUHU C APYTUMU HayKaMHu.

OcobeHHOCTH COeMHEHUH yTiepo/ia, UX POJIb B JKUBOW TIPUPO/IE U MPAKTHKe.

Ponb pycckux yuyeHbIX B pa3BUTUM OPraHUYeCKOW XUMHU.

Teopus cTpoeHust opraHnuyeckux coefrHeHnd A.M. byTnepoBa 1 ee 3HaueHue.

VcTOUHMKM OpraHUYecKUX COeIMHEHUH, MeTO/IbI UX TepepaboTKH.

Hedtb. Teopun ee obGpa3oBaHusi, MeTO/bI MepepabOTKU M HCIOJb30BaHUWe. KpeKWHr — Mpoljecc.
ITnuponus. X 3HaueHue.

Knaccudukaiusi opraHuyeckux coeAuHeHU. BaxHeililive QyHKIMOHAIbHbIE TPYIIbL Paaukart.
I"'omonoruueckue psgel. VIx 3HaueHue.
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Turnbl cBsi3ell B OpraHU4ecKux coeguHeHUsX. HAYKTUBHBIA 3QdekT u 3pdekT conpsiykeHus. [Ipume-
Pbl 13 pa3/IMUHBIX K/IaCCOB COe/ITMHEHUI.

Turbl peakiuil y pa3uuHbIX KIaCCOB COeJUHEHU.

Buapl rubpuau3anyi 3/1eKTPOHHBIX 00/1aKOB (TIPUMephl U3 Pa3HbIX KIacCoB.).

Busl pa3peiBa KoBasieHTHOM cBsi3u. [ToHSTHe 0 MexaHU3Max peakiuil. [Ipumepsl.

. Teopusl B3aMMHOr0 B/IMsIHYSL aTOMOB B MosekyJ/ie (A.M. bytnepos u B.B. MakpoBHukoB). [Ipumepsl.

OOBbsICHEHUSI C 3TeKTPOHHOU TOUYKU 3PEHUSL.

ITpaBuno MapkoBHUKOBa. [TpaBusio 3atitjeBa-Barnepa. CoBpeMeHHOe 00bsSICHEHHE MEXaHW3MOB 3THX
MpaBUJI.

slBnieHne M30MepUM, TIPUMepbl pa3/MuUHbIX BUAOB u3oMepud. [ToHsTHe 0 Me3omepuu. [TocTpoeHue
M30MEPOB 10 3aZlaHHOM 0011ield popmyie.

TayTomepusi, MeTamepusi. [IpyMepbl U3 pa3/MUHbIX K/IaCCOB COeUHEHWM (CIUPTHI, GeHOobl, SPUpHI,
KeTOHBI, yI7IeBO/bl, aMUHBI).

Hucc-tpaHc n3omepusi. [Ipumepsi 30MepoB 0ieUHOB (aJKEHOB U KMCJ/IOT OJIeMHOBast , (hyMapoBasi).
O/eKTPOHO-ZIOHOPHbIE U 3/IeKTPOHO-aKILIeNTOPHbIe 3aMeCTUTe/H, WX HarpaBssitollee BiausHue. [1pu-
Mephl.

CurmMa — ¥ MU- KOMIUIEKCHI, KaK MPOMEXKYTOUHbIe TIPOAYKTHI peakiyd. [IpuMepsl Ha u3 oneUHOB
(a/IKeHOB) U apOMAaTHUYEeCKUX COeIUHEHUM.

[TpUHIMIILI, TI0/I0’KeHHBIE B OCHOBY CMCTeMaTUUeCKOW HOMEHK/IAaTyPbl. YMeTb HalrcaTh CTPYKTYpHbIe
(dhopMyibl 3aZJaHHBIX COeIMHEHUHN U Ha3BaTh UX.

HaxoxeHue mpefieNlbHBIX YTJ/IeBOJJOPOJOB B Npupo/e. M3omepust mapadHOB(aKaHOB) Ha MpUMepax
JJAHHBIX 9K3aMeHaTOPOM.

[penenbHBIE YrIeBOAOPO/IbI UX T0JTyUeHe, pPacripocTpaHeHue B ripupo/e. CBoCTBa.

CriocobbI 10o/TyueHusi HeTpe/ie/bHBIX YTIeBOZOPO/IOB psifia 3TU/eHa, UX CBOWCTBA. VIHAYKTHUBHBIN
3¢ deKT, ero BAUsIHAE Ha TeUeHUe peakiivii.

AueruneH. Ero cBolictBa, npuMeHeHue. Peakiys Kyueposa.

A1leTuIeHOBBIE YTJIeBOJIOPO/bI, CTIOCOOBI MOTyueHHst U CBOMCTBA. Peakiiuy ripucoejuHeHuys. 3amelile-
HUSl, YIJIOTHEHUSI.

[veHOBbIe yreBoJOpO/ibl, Pe/CTaBUTE/H, 3HaUeHe B HADOJHOM X03sMCTBe. D(P(eKT conpsukeHus: U
ero o0bsiCHeHHUe.

Apomatuueckue yryieBoopoAbl. OcoOeHHOCTH H30MepUH TOMOJIOTOB W TPOU3BOJAHBIX OeH3o7a.
[TpaBusio opueHTaluu B 6eH3071bHOM sijpe. CoBpeMeHHOe 00BsiCHeHHe 3TOr0 TpaBuia.
XapakTeprcTUKa apoMaTH4eCKUX YT/eBOJOpPOJO0B, UX BakHellnue cBoicTBa. IlpeacraBurenu. Oco-
OeHHOCTH CTPOEHUST apOMaTUUeCKUX yTIeBOZOPOIOB.

Crioco0bsI rosiyueHHst U XUMUYeCKre CBOWCTBa apOMaTUUeCKUX yTIeBOAOPO/IOB.

MexaH13M peaklMy 3aMeLeHHs] B apOMaTUueckoMm psifly. Curma- v rnu- KOMIUIEKCHI.
OnekTpoduibHble U HYK/I1eo(hUIbHbIe, 3/1IEKTPOHOJOHOPHbIE W 3/1eKTPOHOAKLIENITOPHbIE TPYIIIbI, WX
OpHEHTUPYIOLLlee BIMsIHYE B PeakLUsX 3aMelleHUs y apOMaTUUeCKUX yriaeBoJ0pO/I0B.

Hadramn. Ctpoenue, 3HaueHne. @TanveBas kuciora. Hadbroser (anbda u 6eTTa).

Knaccudukaiysi, HOMeHKIAaTypa, W30MepHs TaJoreHONpor3BOAHbIX. CIIOCOObI WX TMOydYeHus Hu
CBOWCTBa.

[TonyueHuve, rpriMeHeHHe, CBOWMCTBA IMOUTraJoOreHONpPou3BOAHbIX. ['anodopmHasi peakuus. I[Tomyue-
Hue WogodopMa 1 xsopodopma.

OObr1ast xapakTepucThKa CriupToB. VX knaccudukanus. HomeHKIaTypa, peCcTaBUTeH.
HowmeHnknatypa, u3omepusi, Crioco0bl TOJ/TyueHHs], CBOMCTBA OJHOATOMHBIX CITUPTOB. VX MCrosb30Ba-
HY€e B HADOJHOM XO035IMCTBe.

[IByxaToMHble CUPTHI (TJIMKOM), UX XMMUUeCKre CBOMCTBA, IPUMeHeHHe.

I'muniepun. CTpoeHue, 0COOEHHOCTH CBOMCTB. BaskHelIive MPOr3BO/HbIe T/IUI[ePUHA.

MHoroatoMHble CIUAPThI (TIEHTUTBI U TeKcUuThbl). HaxoxaeHue B mpupoje, MoaydyeHUe, BaXKHeMIre
ripe/iCTaBUTe/N, Ba)KHeHIlIre TTPOM3BO/JHbIE — YT/IeBO/IbI.

XapakTeprCTHKa HellpeZle/IbHbIX a/JKOrosield, CBOWCTBA (MpaBW/Io J/bTeKoBa — Opremeliepa). Ilpen-
CTaBUTEJIM.
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[Tpocteie 3¢upsl. [TomyueHre 1 0co6eHHOCTH CBOMCTB. OKCOHHEBbIE COJIH.
Cnioco0bI mostyueHust ¥ CBOWCTBA ¢eHosoB. KapbosioBast KUC/IOTa, ee CBOWMCTBA U IIPUMEH eHue.
Crioco0blI 1ostyueHusi, CBOMCTBA, 130MepHsi 1 HOMEHK/IaTypa OJJHO- , BAYX-, TPeXaTOMHBIX ()eHOJIOB.
XapakTepuCTHKa [IByXaTOMHBIX ()eHOJIOB, UX CTPOEHHe, U30Mepusi, CBOMCTBA, 3HaUEHHUE.
MHoroatomHbIe (heHOsBbI. VIX CTpOeHUe, U30Mepusl, CBOMCTBA, TpUMeHeHre. AHTUOKCUIAHTHI.
Anbaeruapl ¥ KeToHbl. VIX cxo/iHbIe CBOHCTBA U oT/inuMst. OCOOEHHOCTH U30MEPHH.
Anbaerupl — CrIocoObI MoTyyeHusl. Peakiyu rmo/mmMepr3aluy ¥ KOH/IeHCal|H.
HekoTopble cBOMCTBa anbJeruioB: obpa3oBaHue TojyarieTanei, arjetanei, THAPO30HOB U CeMCHKap-
0a30HOB.
Knaccudukaiiys yrieBo/joB, HaX0KJeHue B MPUPOJHBIX UCTOUHHKAX.
du3nueckue U XMMUUeCKUe CBOMCTBAa MOHOCAaxapy/i0B, TIPOJYKThI UX BOCCTAHOBJIEHUS] U OKUCJ/I€HUSI.
Xwumu3Mm peakuui Tpommepa, Tonnenca, @enunra.
AnbponeHTo3sl. VIX cTpoeHune, TayToMepus, Npe/iCTaBU/IeN, 3HaUeHHe.

Anbporekcossl. CTpoeHue, HaXOXJeHHe B IPUPO/ie, CBOMCTBA.
O, L, anba — ,6eTTa- n3omepsl MoHOCaxapuzioB. PacnipoctpaHenue B mipupoje. CBoMCTBa rMKO3U/-
HOT'0 TMJPOKCHUIIA.
OnThueckre CBOMCTBa YyT/eBo/ja, aCUMMETPUUeCKUd aToM yriepoga. Myrtoporauus U WHBepcus. Mx
00BsICHEHUS.
Crepeousomepusi yriieBozioB. VIx dopmyiisl (Puiiepa, Ko, Xayopca).
[ucaxapuzpl. XapakTeprcTHKa /McaxapyzoB, 3aBUCMMOCTb CBOMCTB OT cTpoeHusl. CocTaB Jjucaxapu-
JIOB U pacrpocTpaHeHue.
[Tonucaxapuppl. CocraB, 3HaueHWe, HaxoXJeHHe B rpupoge. [Ipou3BojHbIe TMOMCaxapuzioB U UX
rpUMeHeHUe B TeXHHKe U HapOJHOM XO03sUCTBe.
Crioco6bl To/Ty4eHUst U CBOMCTBA OAHOOCHOBHBIX XKMPHBIX KUC/IOT.
CBolicTBa KACIOT. Mbl/la ¥ CUHTETUYECKHE MOIOLLMe BelllecTBa.
CriocobbI To/iyueHUst U XUMUYeCKre CBOWCTBA aHTHUAPHUAOB KUC/IOT. [1oMyyuTh aHrUAPU/IbI KOHKDET-
HBIX KHUC/IOT: YKCYCHOM, SSHTapHOM, (hTaneBoi u Jip.
[IByxocHOBHBbIe (A1KapOOHOBLIE) KUCIOTHl. HOMeHK/aTypa, coCcTaB, CBOMCTBA, Mpe/ICTaBUTeJIu.
[IByXOCHOBHBIE KHCIOThI apOMaTH4ecKoro psifia. VIx n3somepus, rosyueHre, CBOMCTBaA.
O6pa3oBaHue MPOCTBIX U CJIOKHBIX 3¢UPOB. M30Mepust pocThix 3¢UPOB. 3HaueHHe, KnacCubuKaus
CJIOXKHBIX 3(DHUPOB.
OTnuyue rpyrin C/I0XKHBIX 3PUpoB. [TonyueHre U CBOMCTBA )KUPOB U 3CCEHIUM.
CnoxxHble 3¢uphl. Peakimsi sTepudukaliui U oMmblieHUs. JKupbl (Tpuriuiepunl). X omblieHue,
rUIporeHn3alys XXUPOB, Moy4YeHre Maprap1Ha.
Oxkcukucnotel. Knaccudukanys, gusnueckre CBOMCTBA, ONTUUECKUE aHUTUIIO/IbI, paljeMarhl.
OTnuusi B CBOMCTBaxX anbga- , 6eTTa- ¥ raMma- OKCUKUCIOT. Pu3nyeckre U XUMUUeCKHe CUBOWCTBA
OKCHUKUCJIOT.
ALYK/IMYeckre Y LUKIWNUecKrWe OKCUKMC/IOThI. VIX XapakTepucTHKa: aTOMHOCTb, OCHOBHOCTb, Mpe[-
CTaBUTEJIH.
CrepeonzoMepusi BUHHBIX KACIOT. [Ipor3BO/iHbIE BUHHOW KUC/IOTHI, X TIPUMEHeHKe, CerHeTOBa COJlb,
@eJVIMHT OB PeaKTUB.
Awmunbl. Knaccudukarysi, ocoO€HHOCTH M30MEpPHH U CBOWMCTBA. AHW/IMH CHUHTe3, 3HaueHue. [Ipous-
BO/IHbIE aHU/IMHaA.
XVMHYecKrue CBOMCTBA TMEPBUUHBIX, BTOPUYHBIX W TPETUUHBIX aMWHOB, WX 4YeTBePTUUHbIE COJIH,
0C0OEHHOCTH CTPOEHMSI.
Crioco6bI 1o/TyueHusi aMUI0OB KUC/IOT, 0COOEHHOCTH WX U30MepPUH U CBOUCTB.
Ietepormkinyeckue coerHeHus. OOIMe MOHSTYS, TPe/ICTaBUTe/TH, CBOWCTBA.
[TaTruneHHble reTepoLUKIbL. [IMPPO/ U ero Npor3BO/HbIE.
['eTeponukibl. ITH0M U €ro Npou3BOJHbIe.
leTepoLK/IbI psifia MypPUHA, €r0 MPOM3BO/HbIE, UX 3HAUeHHe.
['eTepOLMK/IbI C KOHZEHCUPOBaHHbIMU siipamu. CTpoeHue, CBOMCTBa, 3HaUEHHe.
[MupuauH, nupumuavH. CTpoeHre, CBOWCTBA, 3HaUeHKe TIPOM3BO/HbBIX 3THUX IeTepPOLIMKIIOB.
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OU3NKO-XUMHUYEeCKHUe CBOWCTBAa AMUHOKUC/IOT. [IpeficTaBUTe/ I MOHOAMUHOMOHOKAPOOHOBBIX KUCIIOT.
[TosyueHuve 1 cBOMCTBa aMUHOKUCIIOT. [IpeicTaBUTeM, UX KIacCHDUKALIUSL.
MoHoaMHUHOIUKapOOHOBBIE KUC/IOTHI. [Ipe/icTaBUTeN, OT/IMUUTEIbHbIE CBOMCTBA.
JTnaMMHOMOHOKApOOHOBBIE KHUC/IOTHL [IpefcTaBuTe/y, 3HaueHWe, OT/IMUHE B CBOMCTBAX OT JAPYTHMX
aMHUHOKHCJIOT.

[ukmnueckre aMUHOKUCIOTHI. [IpeicTaBUTeM, 3HAUEHUE.

OO6pa3oBaHue MENTUAHBIX CBsI3el B MosieKysie Oenka (0Opa3oBaTh MENTHABI M3 3a/laHHBIX aMUHOKHC-
JI0T).

3HaueHMe, Ki1accuUKalYs POTeNHOB, MPOTeH/I0B, TIPe/ICTaBUTEIH.

CtpoeHue 0eNKOB: THIbI CBSI3eM, CTPYKTYPbI MOJIEKYJ/I, CBOMCTBA — JleHaTypaluu Oe/IKoB U ee 00BsIC-
HeHUe.

Hyxneornporteuzpbl. CTpoeHue, 3HaueHue.

HyxknenHoBbie KucioTel. COCTaB, OT/IMUMS, 3HaU€HUE Pa3/TMUHbIX HYK/IeMHOBBIX KUC/IOT.

ITopsajok ¢popMupoBaHuUsi 3K3aMeHAI[HOHHBIX OM/IeTOB
OK3aMeHalMOHHBIN OW/IeT BK/IIOYAeT [IBa TEOPeTHUECKUX BOTPOCA U 3a/1auy.

HDI/IMED IK3dMEHAIITMOHHOI' 0 GI/IJIETH 0 AUCIIMII/IMHE «XHUMHUA. ODI‘aHI/I‘-IECKaﬂ n d)I/I3KOJ'IJ'IOI/II[-
Hasg XuMHs»

Knaccudukanuyss opraHuueckux coefiiHeHUM. BakHeilive (yHKI[MOHa/lbHble Tpynmbl. Pajukar.
I'omosnoruueckue psigpl. VIX 3HaueHue.
Anbaeruzibl ¥ KeToHsl. VIX cxofiHble cBocTBa M oT/inuusi. OCOOeHHOCTH U30MepHH.

3agaua

[ononHuTte cxemy C/iefyOL{MX MpeBpallieHuH:
3-aMHHO-2-MeTUI0yTaHOBas KucioTa +t — ? + HBr — ? + NH; - ?
HazoBuTe KOHeuHble IPOAYKTHI.



Tabmura 6 — Kpurepuu orjeHKH c)OpMHUPOBAHHOCTH KOMITETEHIMH

Kop 1 HaumeHOBaHMe
WH/IMKaTOopa JA0CTHXKEeHUsI
KOMIIeTeHLMM (Y4acTu
KOMIIeTeHL1H)

Kputepuu oueHuBaHus cho

MHUPOBAaHHOCTH KOMIETEHI[MHU (4aCTU KOMIETEHLMH)

Ha 6a30BOM ypOBHe

Ha IMOBLIIIEHHOM YDOBHE

COOTBETCTBYET OLIEHKE «y/I0BJ/IeTBOPUTETbHO»
50-64% oT MakCcUMaJIbHOIO Oania

COOTBETCTBYET OLIEHKe «XOPOII0» COOTBETCTBYeT OL|€HKe «OTJ/IhU-

65-85% oT MakCcUMaJIbHOro Oasia HO»

86-100% oT MakCcUMaLHOro Oari-
aa

3HaTh:

NJI-1 3HaeT OCHOBHBIE
eCTeCTBeHHbIe, 01O0/I0ru-
yeckue U rpodeccuo-
HasbHbIe TIOHATHS U Me-
TO/IbI TIPU PellieHuH 00-
11ernpodeccuoHaNbHbIX
3a/layu, COBpeMeHHbIe
TEXHOJIOTHH C UCI0JIb30-
BaHUeM TpUbOpHO-
WHCTPYMEeHTa/IbHOW 6a3bl

CTyZeHT yCBOMJI OCHOBHOE CO/iepKaHHe MOJYJIsI
HEOPraHW4eCKOW XMUMHUH, HO UMeeT MPo0eJibl B
YCBOEHUM MaTepHaJia, He MPensTCTBYIOIIe
JanbHeHIeMy 00y4ueHUO:

-B JIOTHUECKOM PaCCY>KJI€HUH HET CYyII[eCTBEHHbIX|
OIITMOOK, HO JIOTTyII[eHa CYI[eCTBeHHast OIIMOKa B
MaTeMaTHUYeCKHUX pacueTax MpH pelieHuu

3azay;

-nabopaTopHast paboTa BbINO/IHEHA MTPABUIBHO He
MeHee UeM HarloJIOBUHY WM AOMyllleHa
CyliecTBeHHas OlIMOKa B X0/e SKCIlepuMeHTa, B
00bsicHeHUH, B 0popM/ieHUH paboTh, B
co0/Tr0IeHUH TIPaBUJ/T TEXHUKHU 6€30T1aCHOCTH TpH|
paboTe c BelljecTBaMH U 000PYZIOBaHUEM,
KOTOpasi UCTIPaBJIsieTCs TI0 TPeOOBaHUI0 YUUTeIS;
- MaTrepuyas u3jaraeT HeCUCTeMaTH3UPOBaHHO,
(dbparmeHTapHO, He BCer/ia T0C/eJ0BaTebHO;
-TI0Ka3bIBaeT HeJ0CTaTOYHyl CPOPMUPOBAHH
OT/eJTbHBIX 3HAaHUM W YMEHHI; BBIBOZBI U 0000111
apryMmeHTHpyeT cj1abo, JoMycKaeT B HUX OIIUOKU
- JIOTTyCTU/I OIIMOKU ¥ HETOUHOCTH B UCIIOJIH30B
Hay4YHOW TePMHHOJIOTMH, OIpe/ie/ieHUsl TTOHATUN
HE/IOCTaTOYHO YeTKUE,;

- He UCIT0J/Ib30BaJl B KAUeCTBe /J0Ka3aTebCTBa

BBIBO/IbI ¥ 0000111eHNsI U3 Habmro1eHui, (DaKToB,

CTyJeHT ToKa3bIBaeT ry1ybokoe u
MOJIHOe 3HaHWe U TIOHUMaHHe
BCero o6bEMa MporpaMMHOro Ma-
Tepuasa, T[OJHOe TIOHHMaHHe
CYII[HOCTH paccMaTprUBaeMbIX
TIOHSITUH, SIBJIEHWM W 3aKOHOMeD-
HOCTeM, Teopui, B3aWMOCBSsI3el;
naboparopHasi paboTa BBITIOJ/IHE-
Ha TIOJMHOCTBIO W TIPAaBUJIBHO,
c/leNiaHbl TIpaBU/IbHBIE Habmro/e-
HUS Y BBIBOJBL;

9KCMEPUMEHT OCYLIeCTB/IeH 0
TJlaHy C y4eToM TeXHUKU Oe3-
OMMAaCHOCTU U TIpaBWI PabOTHI C
BelllecTBaMu U 000py/J0BaHUEM;

CTyZleHT TIOKa3blBaeT 3HaHUsI BCETO
M3y4eHHOr0 MPOrpaMMHOIO MaTepu-
ana. [laért mosiHBIA M TNpaBU/IbHbBIN
OTBeT Ha OCHOBe U3y4YeHHbIX TeOpUl;
He3HauuTe/IbHble OIIMOKU U HeJoué-
Thl TIPU BOCTIPOU3BE/IEHUM HU3yueH-
HOT'O0 Marepuana, OrpejielieHusi To-
HSATUA [lan HerosiHble, HeboJsibIINe
HETOUHOCTH TIPpU  UCII0JIb30BaHUU
Hay4YHbIX TEPMHUHOB WM B BBIBOJaX
U 00001[eHUsIX U3 HabOMoAeHUN U
OTILITOB; MaTepuas u3jaraeT B Orpe-
JleIeHHOM JIOTMYeCKol IIoc/efioBa-
TeJIbHOCTH, TIPU 3TOM [IOTyCKaeT o[-
Hy HerpyOyto ommobKy Ui He Oomee
JBYX HeJJOUeTOB U MOJKET UX HCIpa-
BUTb CaMOCTOSITe/TbHO TIpU TpeboBa-
HUU WM TIpU HeDOOJIbIIOoN TOMOIIU
TiperiojiaBaTesisi; B OCHOBHOM YCBOUIJT
yueOHBIM MaTepuas; TOATBepXKJaeT
OTBET KOHKDETHBIMM TPUMEPaMHU;
MPaBWIBLHO OTBeuaeT Ha [IOTIOJIHU-
TeJIbHbIe BOTIPOCKHI TTperioiaBaTelisl.

B norvueckom paccyxpeHuu U pe-
IIIeHWH HeT CYIeCTBeHHBIX OIMOOK,




OIIBITOB W/IX AOITyCTHJI OIINOKU ITPpH UX U3JI0’KEHK

HO 3a/jaua pellleHa HeparvOHa/IbHbIM
criocoboM WM JIoNyIeHo He 0osiee
JIBYX HECYIIeCTBEHHBIX OIIHOOK.

YMmerh:

NJI-2 YMmeeT UCIo/1b30-
BaTb OCHOBHbIE eCTe-
CTBeHHbIe, b1osiornye-
CKue U rpodeccroHasb-
Hble TIOHSTHUS U MeTO/bI
TIpY peleHny 00Lerpo-
(heccroHaNbHBIX 3a/iau

OTBeyaeT HeIOJIHO Ha BONPOCHI IIperozaBare/is
(ynyckast 1 OCHOBHOE), U1 BOCIIPOU3BOAUT
coJiep>KaHue TeKcTa yueOHMKa, HO He[JOCTaTOUHO
MOHUMaeT OT/ie/IbHblIe TI0JI0JKeHUS, UMeloLL1e
Ba)KHOE 3HaueHue B 3TOM TeKCTe.

OO6HapyX1BaeT HeZOCTaTOYHOE TTIOHUMaHHe
OTJie/IbHBIX [TOJI0KEHU TIPU BOCIIPOM3Be/IeHHNH
TeKCTa yuebHHMKa (3amnuceld, MTepBOUCTOYHUKOB) U
OTBeuaeT HEMOJHO Ha BOIPOCHI Mperno/aBaTess
MycKast OZIHy-/IBe IpyOble OIIMOKY BHICTAB/ISIETCS
JIeHTY, KOTOPbIM He COBCEM TBEp/O B/Ia/leeT MaTe
JIOM, TpA OTBeTax [ONyCKaeT MasloCyllecTBe}
MOrPeLIHOCTH, WCKaKeHUsl JIOTUYeCcKOH Ioc/e]
TeJIbHOCTH,

HETOYHYI0 apI'yMeHTaLu0 TeOpeTHYeCKUX
I10JI0’KeHUM, UCIIBIThIBAET 3aTPyAHEeHUs [IPU
pelLleHNH JO0CTaTOUHO CI0XKHBIX 3a/iay.
VcnbIThIBaeT 3aTpyAHeHUs1 B IIPUMEeHeHWU 3Hd
HeoOXOAVMBIX [i/1s PellleHus 3a/jau pas3uyHbIX T
npy 00bSCHEHWM KOHKDETHBIX SIB/IEHWH Ha O(
TeopUui U

3aKOHOB, W/IM B MOATBEP)KJeHUH KOHKPeTHbIX IIP|
poB

NPaKTUYeCKOr 0 IIpUMeHeHHs TeOpUit

CTyleHT yMeeT CaMOCTOSITe/IbHO
BBI/IE/IITh  TJIaBHbIE TIOJIOKEHUS] B
M3yueHHOM Marepuajie; Ha OCHOBa-
HUM (aKTOB U TIpUMepOB 000011]aTh,
JeflaTb  BBIBOZBIL,  yCTaHaB/IMBaTh
BHYTPUITPeJIMETHbIE CBsi3U. [lpume-
HATb TOJyYeHHble 3HAaHWs Ha TpaK-
THUKEe B BU/JOW3MEHEHHOW CUTYyallWH,
cobrolaTh ~ OCHOBHBIE  TIpaBWJIA
Ky/JbTYpbl YCTHOM peYd U COIpO-
BOXK/IAIOLell MMCbMEHHOM, WCIMO/b-
30BaTh Hay4Hble TepMHHbI; j1labopa-
TOpHasi paboTa BBINOJIHEHA TIpa-
BWIBHO,  CJieJlaHbl  TIpaBUJIbHbIE
HaO/IOZleHUsT W BBIBOJBI, HO IIpU
3TOM 3KCIIepUMEHT TIpOBeJleH He
TIOJTHOCTBIO MW [IOMYyILleHbl Hecylije-
CTBEHHbBIE OIITHOKHU B paboTe C Belrle-
CTBaMU M 000pY/JOBaHUEM.

CTyzleHT yMeeT COCTaBUTh I10JI-
HBbIM U NpaBU/IbHBIA OTBET Ha OC-
HOBe W3Y4YeHHOro0 Marepuana;
BBIZIEJISITh  TJIaBHBIE TI0JIOXKEHUS],
CaMOCTOSITE/IbHO ~ TIO/ITBEP)KJATh
OTBeT KOHKPETHLIMHU IpPUMepaMH,
(hakTamMM; CaMOCTOSITE/ILHO U ap-
T'YMEHTUPOBAHO /[leflaTh aHaju3,
0000111eHNsI, BBIBOJBL. Y CTaHaB-
JIUBATh MEXIpeJMeTHbIe (Ha OC-
HOBe paHee MpHUOOpeTeHHbIX 3Ha-
HUW) YU BHYTPUIIpeJMETHbIE CBsI-
34, TBOPYECKU TPUMEHSITb TIO/y-
YyeHHble 3HaHUS B He3HAKOMOMU
CUTYaLUH. [TocnenoBarenbHO,
U6TKO, CBSI3HO, OOOCHOBAHHO U
0e301IMO0YHO HM3/1araTh yueOHbIH
MaTepHas;, JaBaTb OTBET B JIOTHU-
YyeCKOM I10C/Ie[J0BaTe/IbHOCTH C
WCTIONIb30BAHUEM TIDUHSITOW Tep-
MUHOJIOTUY; ZiesiaTb COOCTBEHHbIe
BBIBO/IbI; (hOPMY/TUPOBaTh TOUHOE
oripefie/ieHe W KUCTOJIKOBaHUE
OCHOBHBIX TIOHSITUM, 3aKOHOB,
TEOPHI; TPU OTBETe He TIOBTOPSITh
JOCTIOBHO TEeKCT yueOHUKa; W3/ia-
raTb Marepuan JIuTepaTyPHbIM
S3bIKOM; TIPaBUJIBHO W 00CTOSI-




TeJIbHO OTBeuaTb Ha JIOMOJHU-
TeslbHbIe BOIpOChl yuuTens. Ca-
MOCTOSITE/IBHO U PaljMOHaIbHO
UCII0/Ib30BaTh Har/sHble I10COo-
Ousi, CrpaBOuHbIE MaTepHasbl,
yueOHUK, [OTIOJTHUTE/LHYIO JIU-
TepaTypy, NepPBOMCTOYHUKHY;
NIPUMEHSITh CUCTEMY YCJIOBHBIX
0003HaueHU TPy BeIEHUM 3arlu-
cel, CONMpPOBOXJAIOLIUX OTBET;
UCII0/Ib30BaHUE [i/Is1 JlOKa3aTe/lb-
CTBa BBbIBOJIOB U3 HaOMO/eHUN U
OTIBITOB,;

Baaaern:

NJ/]-3 Bnafeer HaBbIKaMH
000CHOBaHUS U peau3a-
1L[UU B rpodeccroHab-
HOU eI TeTbHOCTU CO-
BpeMeHHBIX TeXHOJIOTUH
C UCTI0J/Tb30BaHKEM TIpU-
O6opHO-
MHCTPYMEHTa/IbHOM 6a3bl

CTygeHT BrajeeT HeOOXOAMMBIMM HaBbIKAMU
paboTel ¢ rpubopamu, YepTeXxamMu, CXeMaMu U
rpadHKaMH, COMyTCTBYIOL[UMH OTBETY; 3aIlUCH,
COTIPOBOXK/IAOII[I€ OTBET, COOTBETCTBYIOT Tpe-
OOBaHUSAM.

CrymeHT He o0yiafjaeT [[OCTaTOUHBIM|
HaBBIKOM pabOThI CO CTIPAaBOYHOM JTH-
TepaTypoH, yueOHUKOM, TepBOHCTOU-
HUKaMU (TIpaBUIBHO OPUEHTHUPYETCs,
HO paboTaeT Me/IJIeHHO).

BriasieeT HaBbIKaMU peLIeHUS XUMMU-
YeCKHX 3a7iau I10 3a/[aHHOMY ajro-
PUTMY

CryzneHT BiajieeT  KyJ/bTypou
MBIIIJIEHUS;  CIIOCOOHOCTBIO K
000011IeHNI0, aHaMu3y, KpUTHYe-
CKOMY OCMBIC/IEHHIO, CUCTeMaTH-
3al[iM, TIOCTAaHOBKe Ljefiell U BbI-
bopy myTeill WX [OCTHXKeHUs, B
JIOTUUECKOM DAacCyXJeHUU U pe-
IIIeHWX HeT OIIMOOK, 3ajjaua pe-
IlleHa paloHabHBIM CTI0CO00M;
TIPOSIB/IeHbI HaBLIKK OpraHu3alu-
OHHO-TPY/IOBbIX yMeHUU (Moj-
Jep>KUBAKOTCS YUCTOTa pabouero
MecTa U TOpSJOK Ha CToJie, KO-
HOMHO HCTIO/Tb3YHOTCSI PEaKTHBEI).
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