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®oH/, O1leHOYHBIX CPEACTB Mpe/iHa3HaYeH /Jisl OlleHUBaHUsI CGOPMUPOBAHHOCTH KOMIIe-
TEHLUUU N0 JUCLUIINHE «XUMUSA» A5 CTYAEeHTOB HanpaBJjieHUus noarotoBku 36.03.02 3o-
oTexHUS NMpoduJIsd MOATOTOBKU «['€eHEeTHKa, CeJIEKIUs U OGUOTEXHOJIOTUS JKUBOTHBIX» O4-
HOU U 3a04HOM GopM 06yYeHHS.

EneHa MoanucaHo undposon
. noanucbio: EneHa
Pa3pa60T‘II/IK. BaJ'IEHTVI HOBHa BaneHTnHoBHa LLacTrHa
LU HaTa: 2024.04.13 14:13:31
JloneHT acTvHa +03'00 /llactuna E.B./

®oH/, O11eHOYHbBIX CPEICTB YTBEPXKAEH Ha 3acelaHuU Kadepbl aHATOMUH, PU3UOJIOTUH U
O6MOXHMMUH KUBOTHBIX UM. Ipodeccopa 3.P. JIoxKKUHa.

[Ipotokos N2 9 ot «15» anpesisa 2024 r.
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3aBeaywoimui kKadpeapou /Bbapmun C.B./

CorJtacoBaHo:

[Ipencenatenb MeTOLUYECKOW KOMUCCUM (aKyibTeTa BeTepUHApHOU MeJUIMHBI U 300-
TeXHUHU

AHacTacua .
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[IpoTokos Ne 3 oT «14» maga 2024 r.



INacnopT ¢poHAA OLLeHOYHBIX CPEACTB
HamnpaBJieHue noArotoBku: 36.03.02. 3ooTexHus
npodusib noaroToBky «'eHeTHKA, ceieKLIUs U OUOTEXHOIOTUS > KUBOTHBIX»
OYHOU U 3a04YHOU PopM 00yUeHHUs

JvcuunarHa: XuMHusl

Tabsuna 1
Moay/i1b AUCHUIIIMHBI dopmupyemMsbie OueHounsblie | KostmuecTBO
KOMINEeTEeHIUU WU UX MaTepuaJsibl U
4acTH cpeacTBa
Moaysis 1. Heoprannyeckas XuMus
Beenenue B npegmeT xuMuu. | OIK-4 Crnoco6en o6ocHo- | U/13 11
OcHOBHbIE 3aKOHBI U IOHSA- | BaThb M peasu3oBaTh B | 3awura JIP 1
A npodeccHoHaIbHON fes- | LECTUpOBaHue 32
CTpoeHue aTOMa U XUMUYe- TebHOCTH COBPEMEHHbIE U3 11
CKasl CBSI3b CobecenoBaHue 7
TEXHOJIOTUU C HCIO0JIb30-
3amura JIP 1
BaHHEM NPUGOPHO- | TecTupopanue 48
XyvMUyeckasd TepMmoarHaMu- | MHCTPYMEHTAa/IbHOU 6asbl | Y13 11
Ka U KHHEeTHKa ¥ MCHO0JIb30BaThb OCHOB- | CobecesjoBaHUEe 5
Hble ecTeCcTBeHHble, 6uo- | 3amuTa JIP 2
Jorudeckne u npodeccu- | LeCTUPOBaHHe 41
PacTBopsl OHaJIbHbIe MOHSATHS U Me- ua3 11
TOAbl TMPHU pelleHuu 06 CoGeceponatue 6
A pu P 3amura JIP 2
menpodeccuoHaabHbIX TecTupoBaHue 39
OKHCIUTENBHO- 3aAa4. a3 22
BOCCTAaHOBUTEJIbHbIE NIPO- 3awura JIP 2
11€CChI TecTupoBaHue 44
Mopayb 2. OprannyecKass XMMHUs
TeopeTnyeckre 0OCHOBBI OIIK-4 Cnoco6eH o60cHO- a3 84
OpraHU4ecKou XUMHH. BaTb U peaqu30BaTh B CobecesoBaHHe 22
YraeBogopo/bl npodecchoHaNbHOM Aesi- TecTupoBaHue 44
Kucnopoaconep:xaiue a3 17
TeJIbHOCTU COBPEMEHHbIE
coeJIMHEHHS CobecenoBaHue 11
TE€XHOJIOTUH C UCIIO0JIb30-
3amura JIP 1
BaHWEM NPUGOPHO- TecTupoBaHUe 44
VIJIeBO/IbI WHCTPYMEHTaJIbHOW 6a3bl a3 15
Y MCII0JIb30BaTb OCHOB- CobGecejoBaHUe 11
Hble eCTeCTBEHHbIE, OHO- TectupoBaHue 24
A30TCO/iepKalllie COe/IUHe- | jorpyeckue 1 npodecc- na3 14
HHuA OHaJIbHbIE MOHATHUS U Me- Tecruposanue 21
['eTeponKINYECKUE COENIV- a3 15
TOJbl IPY pellIeHUH 00-
HeHUA CobecenoBaHue 11
menpodeccuoHalbHbIX TecTHpoBaHuUe 2t
3aja4.
Moayab 3: «OcHOBBI pM3UYECKON U KOJLVIOUJHOA XUMHUH»
OcHoBbl dusnveckoi v kosa- | OIK-4 Cnoco6eH o6ocHo- | U3 17
JIOUTHOU XMUMUH BaTh U peaJii30BaTh B CobGecenoBaHue 12
npodeccruoHalbHOM Aes- | 3auuta JIP 2
TeJIbHOCTH COBpeMeHHble | TecTUpOBaHUe 26




TEXHOJIOTUH C UCII0JIb30-
BaHMeM NIPpHUOGOpPHO-
MHCTPYMEHTA/IbHOU 6a3bl
Y UCII0JIb30BaTbh OCHOB-
Hble eCTeCTBEHHbIE, 6HUO0-
JioTU4ecKre U npodeccu-
OHaJIbHbIE NIOHATUSA U Me-
TO/bl IPU PELIeHUH 00-
enpodeccuoHaIbHBIX
3a/ay.

1 OHEHOYHBIE MATEPHAJIbI, HEOBXOJAUMBIE /11 OLHEHKHA
3HAHM, YMEHU U HABBIKOB JIEATE/IbHOCTH B ITPOLIECCE

OCBOEHHUA AUCHUII/IMHBI

Tab6auua 2 - PopmupyeMble KOMIETEHIIUU

KO,E[ N HAaMMEHOBaHHE
KOMII€ETEHLIUH

Ko 1 HauMeHOBaHUe
MH/IMKATOPA JOCTIKEHUS
KOMITeTEHI[UU
(yacTH KOMIETEeHIIMH)

OueHo4yHbIE
MaTepuaJibl U
cpeAcTBa

OIIK-4 Cnocob6eH o6oc-
HOBATb U peajii30BaTh B
npodeccuoHalbHOMN
JlesiTeJIbHOCTH COBpe-
MeHHbIe TEXHOJIOTUH C
HCII0JIb30BAaHUEM IPU-
60pHO-
WHCTPYMEHTAJIbHOU 6a3bl
Y MCII0JIb30BaTh OCHOB-
Hble eCTeCTBEHHbIE,
O6MO0JIOTUYECKHUE U
npodeccruoHalbHble
NOHSITHUS U METO/Ibl IPU
pelleHUur
ob6uienpodeccuoHabHbIX
3a/au.

Moaysib 1 «Heoprannyeckass XMuMHUA»

HU/-1 onk-4 3Hamb:

- OCHOBHbIE MOHSATUS U 3aKOHbI XUMUU;
- 3aKOHOMEPHOCTH NMPOTEKAHHUS
XUMHUYECKUX IPOLECCOB;

- 0COGEHHOCTH XMMUYECKOU CBSI3U B
Pa3/IMYHbIX XUMHUUYECKUX COEeIUHEHUSX;
- CBOMCTBA BaXKHEHNLINX KJIACCOB
HeopraHUYeCKUX, OpraHUYeCKUX
CoeIMHEHUI BO B3aUMOCBSI3HU C UX
CTpoeHUeM U QYHKLUAMY;

- CBOMCTBA pa3J/IMYHbBIX JUCTEPCHBIX
CUCTEM U pacTBOPOB OGUOMOJMMEPOB,
MEeTO/Ibl aHAJIM3a COCTAaBa U XUMUUECKHUX
CBOWCTB BelIECTB;

- IpaBUJIa TEXHUKU 6€30MacHOCTHU U
npaBuJia paboThl € 1a60pPaTOPHBIM
060pyZI0BaHUEM U CpPeJCTBAMU
VU3MepeHUN;

- TEXHUYECKHEe BO3MOXXHOCTHU
COBpPEMEHHOTO0 J1JabopaTOPHOTO
060py/I0BaHUS;

- OCHOBHbI€ eCTECTBEHHBIE,
o6uosorndyeckue U npopeccuoHalbHble
MOHSTHS U METO/Ibl IPH PellIeHU U
ob1uenpodeccioHalbHbIX 33/1aY,
COBpEMEHHbIE TEXHOJIOTHUH C

K CII0JIb30BaHHWEM MPUGOPHO-
WHCTPYMEHTaJIbHOW 6a3bl

W/-2 onk-4 YMeTb:

U3
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- 10/1b30BaThCS XUMHUYECKUMU
peakTHuBaMHU, JJabopaTOPHbIM
060pyl0BaHUEM U CPEJCTBAMU U3MEpPEHUS
IIpY NPOBeJileHUH J1abopaTOPHBIX
HWCCaeJOBaHUH;

-CTaTUCTUYECKU 06pabaThIBaTh U
VMHTEepIpeTUpOBaTh UX Pe3yJIbTAThI:

- MCII0JIb30BaTh OCHOBHbIE €CTECTBEHHBIE,
6uvoJsioruyeckue U npopeccuoHalbHble
NOHATHA U METOAbI IPH PellleHUH
ob1enpodeccuoHaNbHbIX 3aa4

HU/]-3 onk-4+ Bnapets:

- HaBbIKaMH1 000CHOBaAHUs U peasiM3aliiy B
npodeccuoHalbHOH J1esITEJIbHOCTU COBpe-
MEeHHBIX TeXHOJIOTUH C UCNI0JIb30BaHHUEM
NpUOGOPHO-UHCTPYMEHTA/bHOU 6a3bl;

- HaBbIKaMH paboThI CO CHeLUaTu3nupo-
BaHHBIM 060pYy/JOBaHHEM U CPEICTBAMU
M3MepeHHs NpU NPOBeieHHUU JJabopaTop-
HBIX MCCJIeJOBAHUH.

Mopayas 2. «Oprannyeckass XMUMHUA»

H/l-1 onk-4+ 3HATD:

- OCHOBHbIE MOHATHSA Y 3aKOHbI XUMUU;

- 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYe-
CKUX MPOILECCOB;

- 0CO6GEHHOCTHU XMMUYECKOU CBSI3U B pas-
JIMYHBIX XUMHUYECKUX COe/IUHEHUSX;

- CBOMCTBA BOXKHEUIIIHX KJIACCOB Heopra-
HUYECKUX, OpPTaHUYECKUX COeJUHEHUH BO
B3aHMOCBSI3U C UX CTPOEHUEM U QYHKIIUS-
MU;

- CBOMCTBA pa3/IMYHbIX JUCIEPCHbBIX CH-
CTeM U PacTBOPOB GUOIMOJUMEDPOB, METO/bI
aHaJIi3a CoCTaBa U XUMHUYECKUX CBOMCTB
BeIleCTB;

- IpaBUJIa TEXHUKU 6€30MaCHOCTH U Mpa-
BUJIa pabOThI C 1abOpaTOPHBIM 060PYy/0-
BaHUEM U CPeJICTBAMHU U3MepeHUH;

- TeXHUYECKHEe BO3MOXXHOCTH COBPEMEH-
HOT0 J1JabopaTOPHOro 060py0BaHUS;

- OCHOBHbIE eCTeCTBEHHbIe, 6HO0JIorHYe-
CKHe ¥ TpodeccroHa/IbHble TOHATHUS U Me-
TO/ZbI IPU pellieHUuHr o61enpodeccuo-
HaJ/IbHBIX 33/]a4, COBpeMEHHbIe TEXHOJIO-
THU C UCII0JIb30BAHUEM PUOOPHO-
HHCTPyMeHTaJIbHOM 6a3bl

HU/-2 onk-4 YMeTb:

- HOJIb30BAThCSI XUMUYECKUMH peaKTHBa-
MU, JIAGOPATOPHBIM 060PYAOBAHHUEM U
CpeACcTBaMU U3MepeHUs IPU IPOBeIEHU U
JIabOpaTOPHBIX UCCJIEOBAHUM;

U3
CobecesjoBaHUe
3amuTa JIP
TecTtupoBaHue




-CTaTUCTUYECKU 06pabaThIBaTh U UHTEP-
IPeTUPOBAThb UX Pe3yJIbTAThI:

- UCT0JIb30BaTh OCHOBHbIE €CTECTBEHHBIE,
6uroJsioruyeckue U npodpeccuoHaabHble MO-
HATUSA U MeTO/ bl IPY pelleHuH 0011 enpo-
dbeccuoHabHBIX 33/1a4

H/1-3 onk-+ BnageTs:

- HaBbIKaM1 000CHOBaHUs U peasiM3aliiy B
npodeccuoHalbHOH J1esITEJIbHOCTU COBpe-
MEeHHBIX TeXHOJIOTUH C UCNI0JIb30BaHUEM
NpUOGOPHO-UHCTPYMEHTANbHOU 6a3bl;

- HaBbIKaMH paboThI CO CHelUaTu3nupo-
BaHHBIM 060pYy/JOBaHHEM U CPE/ICTBAMU
M3MepeHus NpYU NpoBeieHUH J1labopaTop-
HBIX MCCJIeJOBAaHUH.

Moayasb 3. «OCHOBBI pU3NYECKON U KOIJIOMAHOW XUMHM»

H/l-1 onk-4+ 3HATD:

- OCHOBHbIE MOHATHS Y 3aKOHbI XUMUU;

- 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYe-
CKUX MPOLECCOB;

- 0COGEHHOCTH XMMUYECKOU CBSI3U B pas-
JIMYHBIX XUMHUYECKUX COe/IUHEHUSX;

- CBOMCTBA BaXKHEUIIUX KJIACCOB Heopra-
HUYECKUX, OPTaHUYEeCKUX COeITUHEHUN BO
B3aHMMOCBSI3U C UX CTPOEHUEM U QYHKIUS-
MU;

- CBOMCTBA Pa3JIMYHbIX IUCIEPCHBIX CU-
CTeM U PacTBOPOB GUOIMOJUMEPOB, METO/bI
aHaJ/IM3a COCTaBa U XUMHUYECKUX CBOMCTB
BeIleCTB;

- IpaBUJia TEXHUKU 6€30MacHOCTH U Mpa-
BUJIa pabOThI C 1abOpaTOPHBIM 060PYy/0-
BaHUEM U CPeJICTBAMHU U3MepeHUH;

- TEXHUYECKHEe BO3MOXXHOCTH COBPEMEH-
HOT0 J1JabopaTOPHOro 060py0BaAHUS;

- OCHOBHbIE eCTeCTBEHHbIe, 6HO0JIorHYe-
CKHe U podeccuoHa/IbHbIe OHATHS U Me-
TO/Ibl IPU pellieHUH o61enpodeccro-
HaJ/IbHBIX 33/]a4, COBpeMEHHbIe TEXHOJIO-
T'MU C UCN0JIb30BaHUEM MPUOBOPHO-
HHCTPyMeHTaJIbHOW 6a3bl

H/l-2 onk-4 YMeTb:

- HOJIb30BAThCSI XUMUYECKUMU peaKTHUBa-
MU, JIabOpaTOPHBIM 060PYA0BaHUEM U
Cpe/icCTBaMH M3MepeHUs IPU NPOBeeHUU
JIabopaTOPHBIX UCC/IeJOBAHUH;
-CTaTUCTUYECKU 06pabaThIBaTh U UHTEP-
PEeTHUPOBATH UX PE3yJIbTAThI:

- MCII0JIb30BAaTh OCHOBHbIE €CTECTBEHHbIE,
ouosioruyeckue v npodpeccuoHalbHble NO-
HSTHS U METO/bl IPU PellleHUH 001 enpo-

na3
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deccruoHaNbHBIX 33/a4

H/1-3 onk-+ BnageTs:

- HaBbIKaM{ 060CHOBaHUS U peajn3aliu B
npodeccuoHalbHOH J1esITEJIbHOCTU COBpe-
MEHHbIX TEXHOJIOTUH C UCII0JIb30BaHHUEM
NpUOGOPHO-UHCTPYMEHTA/NbHOU 6a3bl;

- HaBbIKaMH paboThI CO CHelaau3nupo-
BaHHBIM 060pYy/JOBaHHEM U CPE/ICTBAMU
M3MepeHus NpYU NpoBeieHNUH J1labopaTop-
HBIX MCCJIeJOBAaHUH.

OuneHo4YHbIe MaTepHaJlbl U CPeACTBa AJis NPOBEePKU CPOPMUPOBAHHOCTH
KOMIIeTeHI MM
Moaysb 1: «<Heopranndeckasa XuMua»
Paspen 1. «<BBegeHue B npeagMmeT XUMUU. OCHOBHbIE 3AKOHbI U IOHATHA»
TunoBble 3aJa4u Mo pa3jeny: «BBegeHue B npeaMmeT XuMuu. OCHOBHbIE 3aKOHbI U
MOHATHUS»

1. [Ipu B3auMogencTBuu 3,24 r TpexBaJIeHTHOrO MeTaJlJla C KUCJI0TOW BbIJeaua0ch 4,02
J1 BogopoJa (H.y.). BerurcauTte MoJisipHble Macchl 9KBUBaJIEHTOB MeTaslja, ero OKCU/Ja U aTOM-
HYI0 Maccy MeTaJLla.

2. [lpu BocctaHoBsieHuU BogopogoM 10,17 r okcuzaa AByXBaJIeHTHOTO MeTaJsljla 06pas3o-
BaJIoCh 2,25 r BoAbI, MOJISIpHAsi Macca 3KBUBaJsieHTa KoTopou 9,00 r/mosib. Beruucaute Mossap-
Hble MacChl 3KBUBAJIEHTOB MeTaJlJIa, ero ruApoKCUia U aTOMHYI0 MacCcy MeTaJlla.

3. Ha cxuranue 2,99 r aByxBaJIEHTHOrO MeTaJula noTtpeboBasiock 1,33 s Kucaopoaa
(H.y.). BeluMcuTE MOJIsIpHBbIE MacChl 9KBUBAJIEHTOB MeTaJL1a, ero okcuaa. Kakoit ato MmeTtasnn?

4. llpu BoccTaHoBJieHUU 6,50 T OKCHJA TpexBaJIeHTHOTO MeTajljla 06pa3oBasioch 4,45 r
MeTaJ/u1a. BeluvciMTe MoJisipHble MacChbl 9KBUBAJIEHTOB MeTaslla, ero okcuzja. Kakoun ato me-
Tawn?

5. Cynbdug Mbimbsika cofepkuT 39,0% cepbl, MoJispHasA Macca 3KBUBaJIeHTa KOTOPOH
16,0 r/mMoJsib. BeluyncavTe MOJIIPHYI0O MacCy 3KBUBaJIEeHTA U BaJIEHTHOCTb, MbILIbSIKA, COCTABbTE
dopmMysy 3TOTO BelecTBa.

6. I[Ipu peaknuu mexay 0,366 r AByXBaJleHTHOTO MeTaJljla U KMCJIOTOM Bble/nI0Ch 336
MJI BoiopoJia (H.y.). BeruucinTe MosisipHble Macchl 9KBUBAJIEHTOB MeTaJljla, ero OKCHU/a U onpe-
JleJINTe KakoH 3To MeTaJlJl.

7. BojopoiHoe coejiHeHHe TPEXBAaJEHTHOIO 3JieMeHTa coZepuT 8,9% Bomopoza. Bol-
YUCJIMTE MOJIIPHbIE MacChl 9KBUBAJIEHTOB 3JIEMEHTA, JAHHOTO TMPUJA U aTOMHYIO Maccy 3Jie-
MEHTa.

8. [lns pacTtBopeHus 16,86 r MeTasisia noTpeboBasiock 14,7 r cepHOM KUCJIOTHI. Beruuciau-
Te MOJISIpHbIe MacChl 9KBUBaJIEHTOB MeTaJlJla U €ro OKCU/Aa.

9. /lByxBasieHTHbIA MeTaJis Maccod 0,601 r B3aumoencTByeT ¢ cepor Mmaccou 0,480 r.
BbluvcauTe MOJIIpHbIE MacChl 3KBMBaJIEHTOB MeTaJlla, CyJbpHr/ia MeTaljla U aTOMHYI Maccy
MeTaJlia.

10. B okcuae TpexBajieHTHOro MeTassia maccou 5,10 r cogepxutca 2,40 r kucaopoza.
BeruuciuTe MoJIspHble MacChl 3KBUBAJIEHTOB MeTaJlJa, ero OKCUJA U aTOMHYI0 MacCy MeTaJla.



11. lIpu okucaenuu 2,81 r AByxBaJIeHTHOr0 MeTaslJla o6pa3oBasioch 3,21 r ero okcuza.
BeruucauTte MosigpHy10 Maccy MeTasia. Kakou ato Mmetasn? KakoBa MoJispHas Macca MeTaslia u
MoJIsIpHasi Macca 3KBUBaJieHTa MeTaJLia?

Tpe6oBaHus K 0pOpPMJIEHUIO OTYETA MO JIAG0PaTOPHOI paGoTe.
OTyeTa odpopMJsieTcs B 1aOOPATOPHOU TETPA/H.

Copep:xaHue oTYyeTa:

[TopsinKoBbBIM HOMep J1abOpaTOPHOM pabOTHI, ee Ha3BaHHUE.
llenb paboOThLI.
3ajaHue.
KpaTkoe TeopeTruyeckoe BBe/leHHE K JAHHOH paboTe.
Ha3BaHue ONBITOB.
OdopmiieHHEe pe3yJIbTAaTOB ONBITOB B COOTBETCTBUH C NMpebsBJIsIeMbIMU TpeOGOBaHUS-
MU.
3awuTa JJabopaTOPHOU pabOThl OCYLIECTBJISETCA HAa 3aHATHH, CJIeYyIOLeM MOCJ€e e€e BbINOJIHe-
Hug. [Ipu 3a1UTe CTYeHT J0/KEH NPEACTaBUTh OTYET Mo JabopaToOpHOW paboTe, COCTaBJIEH-
HbIH 10 NpPeJIJIOKEHHOM BbIlIE CXeMe, TOSICHUTh BCe IPUBE/IEHHbIE pacyeThl U BbIBO/Ibl, BBINOJI-
HUTb CBOW BapHUaHT 33/jJaHUs N0 TeMe J1JabopaTOpHOW paboThl (pelluTh 3a4a4yy UM COCTAaBUTh
ypaBHEHHUS] XUMUUYECKUX PeaKLUi).

Sk W

TecToBBIe 3aJaHus AJIA TEKyLLero KOHTPOJIA 3HAaHUM N0 pa3jeJy: «BBejeHue B npegMeT
XUMHUH.
OcCHOBHbIE 3aKOHbI U IOHATHUA»
Bvi6epume 00uH npasu/bHbIil omeem:
BaxkHeilllive TeOpHH, COCTABJIAWILYE OCHOBY XUMHUH, ITO
+ aTOMHO MOJIeKyJIIpHas TeOpUs KBaHTOBAs TEOPHUSA CTPOEHUS aTOMOB U MOJIEKYJI, 3aKOH CO-
XpaHeHUs MacChbl U 3HEPTUH, TIEPUOAUYECKUN 3aKOH;
OKHUCJIUTEJIbHO- BOCCTAHOBUTEJIbHAS TeOpUs, TEOPHUS HU/leabHbIX Fa30B, TEOPUS CTPOEHUS
KOMILJIEKCHBIX COeJUHEHU ;]
Teopus KUCJIOT U OCHOBaHUM bpeHcTezna JloypH, Teopus BasleHTHBIX cBsA3el ['alTsiepa u JIoH-
JlOHa;
TeOpHUs XMUMHUYECKHUX CBA3€el, TeopUs reTepOreHHbIX NPOLECCOB, 3JIEKTPOHHAs TeOpHs;

Mebyalieil XMMH4Y€ECKH HeZleJIMMOM YacTHIeH BellleCTBa ABJ/IAeTCA:
MOJIEKYIa;

VIOH;

+aToM;

XUMHYECKUH 3JIEMEHT;

KoJinuyecTBO BelecTBa - 3TO:

+I0PIMS BellleCTBa, U3MePEHHAs B MOJISX;
YUCJI0 CTPYKTYPHBIX YaCTHL, paBHOe 6°1023
Macca BellecTBa;

HaBeCKa BellecTBa;

H30TOonbI XMMHUYECKOrO0 3/IeMeHTa OT/JIMYalTCs APYT OT Apyra:
+I10 YUCTY HEUTPOHOB;

10 YU CJTY 3JIEKTPOHOB;

10 YHCJIy IPOTOHOB;



110 ITOJIOXKEHHIO B HepHOAquCKOﬁ CUCTEME,;

Kakas cTpoka U3 nepedyuc/jaeHHbIX BEleCTB BKJIKYaeT TOJILKO MPOCThIE BelecTBa’?
KHCJIOPOJ, BO3/AYX, BOJOPO/I, KeJs1e30;

docdop, Bogopoa, NUPUT, cepa;

JlepeBo, MIECOK, MeJT;

+)KeJie30, cepa, 030H, aJIMas;

U3 nepeyuncieHHbIX ABJIEHUI OTMeTbTEe XUMHYECKHE:
+TOpEeHUE CIUYKY;

+CKHUCaHUe MOJIOKa;

+pKaBJIeHUE KeJsle3a;

npaBJieHUe MeTaJlla;

Kakoi 3aKOH JaeT OCHOBY AJifl COCTaBJIEeHUSA XUMHUYECKUX peaKIun?
3aKOH NMOCTOSHCTBA COCTaBa BElleCTBa;

3aKOH 3KBHUBAJIEHTOB;

+3aKOH COXpaHeHUsI MacChl BELeCTBA;

3akoH ABorazpo;

YTo Ha3bIBaeTCs NOCTOAHHOM ABOraapo?

1 Mos1b BeliecTBa, coaepxkawun 6,02:10 23moseky.;

+4urcsio yactul 6,02°1023, cogeprkaiuxcs B 1 MoJib JIl060T0 BEIlECTBA;
1 MoJib BelecTBa, coaepxkamuit 6,02°10 23 aToMoB;

cogepxkanue 6,02:10 23 atomoB B 12 r. yryiepoaa;

KeM ycTaHOBJIeH 3aKOH NIOCTOSIHCTBA COCTaBa BellecTBa?
M. B. JIOMOHOCOBBIM;

Jx. lanbTOHOM;

+K. [IpycTom;

A. ABorazpo;

MHorue XuMu4ecKHe 3J;ieMeHThI 06pa3yl0T HECKOJILKO MPOCThIX BellleCTB, 06/1aal0 X
pa3/IMYHbIMHU CBOVMCTBaMHU. Kak Ha3bIBalOT 3TO siBJIEHUE?

noJIMMOpPHU3MOM;

TOMOJIOTHEH;

MHOTOMEPHOCTHIO;

+aJ/IJIOTPONHEN;

XuMH4YecKHe cCoeAUHEHUS IEPEMEHHOr0 COCTaBa Ha3bIBAIOT:
CJI0’KHBIMH BellleCTBaMHU;

JaJIbTOHUIAMU;

KOMILJIEKCHBIMH BellleCTBaAMU;

+0epToJINIaMu;

XumMHyeckKue coeJMHeHUs NOCTOSTHHOT0 COCTaBa HAa3bIBAIOT:
6epTo/IUAAMY;

BellleCTBaMU;

+1aJIbTOHU/JAMHU;

KOPIYCKYJIUJAMU;



OnpeaenuTe Mmaccy (r) KUCJI0poja, 06 beM KoToporo (H.y.) cocraBiseT 44,81
6,4;

+64;

22,4;

2,2;

OnpeaenuTe KOJIMYECTBO MOJIb XJIOPa, 060’b€M KOTOPOToO MPH H.y. ocTaBisaeT 11,2
+0,5;
11,2;
22,4;
10,5;

Macca o6pa3na kap6oHaTa Kaabnusa paBHa 10 r. OnpeaeimTe KOJIM4€CTBO MOJIb 3TOH CO-
JIN

100;

+0,1;

0,01;

10;

Kaky1o maccy (r) umeet 1,55 1023 mos1eKyJ1 BOAbI
+4,63;

46,3;

0,46;

46;

Kakoe kKo/siMuecTBO BelecTBa (M0Jib) COCTABAAWT 6,02°1025 MoJIeKyJI
10;

+100;

0,1;

1000;

MosisipHasi Macca KaKuX U3 IpUBe/eHHbIX HIDKE BellleCTB 0JUHAKOBA
CaCO3 u NaBr;

+H3PO4 1 H2S04;

CuS u AuClsz;

NaBr u CuS;

Kakue 13 nepedyrcjieHHbIX HUXKe Ia30B Jierye Bo3ayxa
+a30T ¥ aMMHUaK;

a30T U KUCJIOPOJ;

aMMHaK 1 ¢Top;

KucJaopoa u GTop;

Kakoi# 06beM 3aHUMAIOT NpH H.y. 100 MoJ1b JII0GOr0 rasa
22,4 1;

+22,4 nm3;

22,4 M3;

2,24 m3;

B kakoM 06 béMe (1) aproHa (H.y.) COAEPKUTCA CTOJILKO Ke aTOMOB, CKOJIbKO B 11,2 J1 BO-
Aopoja



+5,6;
11,2;
22,4;
224;

Kakoi M3 MeTaJ/1IJIOB MOKeT UMEeThb MOJISAPHYI0 MacCy 3KBHMBaJIeHTa, paBHYI0 32 r/Mo0JIb
+Cu;

Fe;

Na;

Ca;

MoJisipHble MacChl 3KBUBAaJIEHTOB KAaKHUX BellleCTB PaBHbl UX OTHOCHUTE/IbHBIM MOJIEKY-
JISPHBIM MaccaM

+HCl u HCIO4;

CaClz u NaHCOs3;

+HCI 1 NaHCOs3;

HClO4 u CaClz;

KakoB ¢pakTop skBuBa1eHTHOCTH OPTOG0CcHOPHOI KHUC/IOTHI B pEaKIUM:
H3PO04 + 3KOH = K3P04 + 3H20
1
1/2
+1/3
1/5

OnpeaesvTe 3Ha4YeHUA MOJIAPHBIX MAacC 3KBUBAJIEHTOB (I/M0JIb) C/1eAyIOLMX BeleCTB:
NaCl u NaHSOs

+58,5 1 104

104 u 58,5

58,51u10,4

585wu 1,04

Haigute maccy BelieCcTBa HUTpaTa aMMOHHUA ( '), KOTOpasi MOKeT ObITh NOJIy4YeHa Py
B3aUMOJeNCTBUH 224 J1 aMMHAKa C a30THOM KMCJI0TOM IPU HOPMAJIBHBIX YCJI0BHUAX.

8

+800

80

0,8

B peaknuio ¢ BogopoaoM Bctynusio 7,1 r razoo6pasHoro xjopa. PaccunranTe KOJIM4eCTBO
BelecTBa (M0Jib) NPOAYKTa peaKIiuu.

0,1

0,3

+0,2

0,4

CepHyI0 KMCJIOTY MOJIY4alOT NP B3aUMOAelCcTBUU OKcuAa cepsl (VI) c Bogoii. CKoIbKO
rpaMMOB OKCH/JA cepbl HE00X0AUMO B3STh AJ1s osiydeHus 196 r Hz S04?

1,6

+160

16

0,16



130 r yMHKa NpopearupoBasio ¢ KUCJA0poAoM. CKOJIbKO rpaMMOB OKCH/A UHKA 06pa3o-
BaJIOCh?

1,62

+162

16,2

1620

Kakoi1 06beM (1) AMoKcUa cepsbl (H. y.) o6pa3syercsa npu ckuranuu 20 g HzS? Peakuusa
NpOoTeKaeT B COOTBETCTBUHU C ypaBHEHHEM

2H2 S + 302 = 2502 + 2H20.

0,02

2

0,2

+20

Kakas macca Boapbl () MOXKeT GbITh OJIy4YeHa NPY B3aUMOAENCTBUHU C KUCJI0POAOM 224 11
BOAopoaa?

0,18

18

1,8

+180

Haigute maccy ruipoKcu/a Kajabuus (r), KOTOPbIA ObLJ MOJy4Y€eH NPU B3aUMOAENUCTBHH C
BOJ0M 658,8 r HerameHou u3Becrty, cogepxkauieit 85 % CaO.

74

800

+740

1000

Bbi6epuTe HeCKOJIBKO NMNPaBU/IbHbIX OTBETOB.

Yucs10 ABOorazpo paBHo:

+6,021023 mosib!

+ 4Kcay aToMOB B 12 r yryiepoza

YHCJy MOJIEKYJ B 1 MMoJie JIl060T0 BelllecTBa

4YHCJy MOJIEKYJI B 1 J1 11060r0 rasa, HaxoA1erocss Hpyu HOpMaJIbHbIX YCJI0BUSAX

Bomnpocsl AJ1s1 co6eceoBaHus N0 pa3jeiy 2 «CTpoeHre aToMa U XUMUYECKasi CBA3b»
1. CoBpeMeHHBIe Npe/CTaBJIeHUsA 0 CTPOEHUH aTOMOB. M3oTonel. CTpoeHue.
3JIEKTPOHHBIX 060JI04€K aTOMOB. JJIeKTPOHHAsA KOHUrypanus aToMa.
2. 3aKOHOMEPHOCTH U3MEeHEeHUs XMMHUYECKUX CBOWCTB 3JIeMEHTOB U UX COeJJUHEHUU B 3aBUCH-
MOCTH OT II0J10’keHHUA B [lepuouyecKor cucteMe 3J1eMEHTOB.
3. XuMHuecKas CBs3b: KOBaJIeHTHad (MoJiipHas U HemoJisipHasa), MOHHas, MeTa/lindeckas. Cro-
co6bl 00pa30BaHUsA KOBAJIEHTHOW CBA3U. DJIEKTPOOTPHULIATETBHOCTb.
4. Tunel rUOpUAM3AL MU ATOMHBIX OpoUuTasield. [eoMeTpuss MoJieKy.I.
5. CTeneHb OKMCJIEHUS U BaJIEHTHOCTb XUMUYECKHUX 3JIEMEHTOB.
6. BogopoHas cBA3b.
7. MexxMoJieKy I pHble B3aUMO/JeUCTBUS.

TunoBble ynpa>kHeHHs M0 pa3jesy 2 «CTpoeHHe aToMa U XUMUYECKasi CBSI3b»



1. HanumuTe syieKTpoHHbIe GOPMYJibl aTOMOB 3JIEMEHTOB C MOPSAAKOBBIMU HOMepaMu 16 u 29,
Y4YUTBIBas, YTO Yy MOCJELHEr0 Ha YeTBEPTOM 3HepreTU4YeCKOM ypOBHe OJUH 3J1eKTpoH. K Kako-
MY 3JIEKTPOHHOMY CeMeNCTBY OTHOCUTCS KaX/AblU U3 3THUX 3JIeMEHTOB?

2. HanuiuTe 3/71eKTpOHHble GOPMYJIbI U YKaXKUTE YUCI0 CBOGOAHBIX d-opbuTasieil 4/ aTOMOB
CKaHAYA Y [UPKOHHS.

3. HanumuTe asieKTpoHHBIEe GOPMYJIbI aTOMOB U MOHOB aJIOMUHUA U KaJIbLIUA.

4. HanumuTe 3/71eKTpOHHbIE GOPMYJIbl ATOMOB 3JIEMEHTOB C NOPSAJKOBBIMU HOMepaMu 35 u 42,
YYUTBIBas, YTO Y MOCJeHET0 Ha NATOM S3HepPreTU4eCKOM yPOBHE OJIMH 3JIeKTPOH.

5. HanumuTe a1eKTpoHHble GOPMyJ/ibl aTOMOB MapraHia U cesjeHa. K KakoMy 3/leKTpPOHHOMY
CeMEeMNCTBY OTHOCUTCS KaXK/AbIA U3 3TUX 3JIEMEHTOB?

6. HanuurTe 3/ieKTpoHHbIE GOPMYJIbl U YKAXKUTE YUCI0 CBOOOAHBIX d-opbUTasiell /i1 aTOMOB
TUTaHa U HUOOUA.

7. Hanumure sseKTpoHHbIE GOPMYJibl aTOMOB KpeMHHUS U KeJie3a. PacnpeiesinTe BajJeHTHbIE
3JIEKTPOHBI 10 OPOUTAIAM JJIS1 3TUX ATOMOB B HEBO30YXJ€HHOM COCTOSIHUH.

8. YkaxkuTe Bce 3Ha4YeHHUA [VIaBHOT'0, OPOUTA/IBHOTO U MAarHUTHOTO KBAaHTOBBIX YHCeJI A 3JIeK-
TPOHOB aTOMOB O6€pHUJIJIUA U KUCJI0PO/a.

9. YkaxuTe Bce 3Ha4eHMs IJIaBHOI'O M OPOUTA/ILHOTO KBAHTOBBIX YMCeJ [IJIl BHEIIHUX 3JIeK-
TPOHOB B aTOMax 3JIEMEHTOB C NOPAJAKOBbBIMUA HOMepaMu 27 u 32.

10. HanumuTe 3/ieKTpoHHBble GOpPMyJibl aTOMOB MarHus M xjopa. PacnpeznennTe BajleHTHbIe
3JIEKTPOHBI 10 OPOUTAJIAM aTOMOB XJIOPA B BBICIIEM 3HEPTreTUYEeCKOM COCTOSTHUM.

11. HanuuuTe 3/1eKTpOHHBbIE GOPMYJIbI U YKAXKUTE YMCJIO BaJIEeHTHBIX 3JIEKTPOHOB [IJI1 aTOMOB
HUKeJis ¥ 6poMa.

TecToBble 3aaHus AJI TEKYLLEro KOHTPOJIA 3HAaHMH 1O pa3sjey: «CTpoeHHe aTOMa U
XUMHYecKasi CBA3b»
YTo sAB/II€TCSA OCHOBAHUEM JJIS1 COBpEMEHHOM KBa/IMPUKALMH XUMHYECKUX 3JIEMEHTOB?
BaJIEHTHOCTh
CTpOeHHe aToMa
aToMHasl Macca
+4HCJI0 IPOTOHOB B si/ipe aToMa

Yo onpegesisieT puanyeCcKUil CMbIC/ NOPAAKOBOr0o HOMepPa XUMUYECKOro 3JieMeHTa?
TI0JIO’KEHHE 3JIeMeHTa B IepUOJUYECKOH cucteMe

+4HCJIO IPOTOHOB B f/[pe aToMa

4HCJI0 SHEepreTHYeCKUX yPOBHEN

4HCJI0 HEUTPOHOB B aTOMe

Yrto onpegesisieT pu3nUECKHI CMbIC/I HOMepa Iepro/Jia B NepruoAuYecKoi cucreme?
CXO0JiHbIe PU3UKO-XMMHUYECKHE CBOMCTBA 3JIEMEHTOB JaHHOI0 IIEpHOo/a

MeTaJlJInYeCKHe CBOMCTBA CJieBa HAallpaBo 0c/abeBal0T

+4KCJI0 3JIEKTPOHHBIX YPOBHEH B aTOMax paBHO HOMepy MepHro/ia

CBOVCTBA 3JIEMEHTOB MEPUOJUYECKH TOBTOPSAOTCS

YeM 00yC/I0B/IEHBI META//INYECKHE CBOMCTBA XMMHUY€CKHUX 3JIEMEHTOB C TOYKH 3pEeHUA
XUMHUU?

+CIIOCOOHOCTBIO0 aTOMA OTJABaTh 3J1€KTPOHBI

CIIOCOOHOCTBIO pearupoBaTh C HeMeTaJlJlaMH1

BEJIMYMHOM 3JIEKTPOOTPULIATEbHOCTH

CTPOEHHWEM KPHUCTA/IJIMYECKOW pelIeTKU



Kakue cBoMCTBa yCU/IMBAIOTCA Y XMMUYECKHX 3/IEMEHTOB IVIaBHbIX IOATPYIII C yBe/Inye-
HHUEM aTOMHOI'0 HoMepa?

+MeTa/JJIn4eCKre CBOUCTBA

HeMeTaJ/lJINYeCcKre CBOMCTBA

XUMHUYeCcKast aKTUBHOCTb

pacTBOPUMOCTD B BoJZie

Kakue cBOMCTBa yCU/IMBAKTCA Y XMMHUY€ECKHX 3JIEMEHTOB B Ipe/jeJiax nepuoja cjieBa
Hamnpaso?

MeTaJIIMYeCKUH 0J1eCK

3JIEKTPONPOBOIHOCTD

+0KHCJIUTENbHbIE CBOMCTBA

OTHOCHUTEJIbHAsA JIOTHOCTh

Kakue xuMH4eckue 3j1eMeHTHI pacloJyIOKeHbl B NOPAAKe BO3pacTaHUA UX aTOMHBIX paju-
yCcoB

N,B, C

+N, P, As

Na, Mg, K

B, Si,N

B rs1aBHBIX NOArpynnax nepuoAu4eCcKou CUCTeMbl BOCCTAHOBUTEJ/IbHAsA CIOCOGHOCTH aTo-
MOB XMMHYECKHUX 3JIEMEHTOB pacTeT C:

yBeJIMYeHHeM YHCJla HEUTPOHOB B sfjpe

yMeHbLIeHUeM paijiyca aTOMOB

yBeJIMYeHHEeM YMCJ/Ia 3JIEKTPOHOB Ha BHEIIHEM 3HEPreTUYeCKOM ypOBHe

+yBeJIMYEHUEM paJiLyca aTOMOB

Yucsio 3/1eKTPOHOB B HOHe Fe?+ cocTraBJisieT:
23

+24

26

56

YeMy paBHO YHCJI0 CBO6GOAHBIX 3d opOoHMTa/ie B aTOMe IMHKa?
5

+0

1

2

B n10604YHBIX NOArpynnax nepuoAu4eCKou CUHCTeMbl BOCCTAHOBUTEJ/IbHAsA CIOCOGHOCTh
aTOMOB XUMHY€CKHX 3JIEMEHTOB pPacTeT C :

+yBeJIMYeHUeM paJiiyca aTOMOB

yMeHblIeHHEeM pasuyca aTOMOB

yBeJIMYeHHeM YHCJIa 3JIEKTPOHOB Ha BHEIIHEM 3HEpPreTUYeCKOM YPOBHe

yBeJIMYeHueM 3apaja ajpa

Yemy paBHO MaccoBOe 4YUCJIO aToMa?
YHUCJIy IPOTOHOB B aTOMe

YHCJy 3JIEKTPOHOB B aTOMe

YUCJly HEUTPOHOB B aTOMe



+4HCJIy HYKJIOHOB B aTOMeE

YeMy paBHO YHCJIO HEUTPOHOB B aToMe 15 P?
31

16

+15

46

Kakoe KBaHTOBOe 4YHCJIO XapaKTepu3yeT HalpaBJeHUe 3JIEKTPOHHOI'0 06/1aKa B IIPO-
cTpaHcTBe?

n

1

+ml

ms

Kakue 3HaYeHUs1 IPpUHUMAET MarHUTHOE KBaHTOBOE YMCJIO JJisl opouTasieu d-
noAypoBHA?

0,12

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

-1,0, +1

1,2,3

YeMy paBHO YHCJIO OpOUTaIed Ha f-moAypOBHE?
1

3

5

+7

ATOMBI, KAKOT'0 3JIEMEHTA UMEIOT 3JIEKTPOHHYI0 KOHPUTypaLuio BHEITHEro ca0s: 4s24p5?
+35Br

7N

33As

23V

YeM O0T/IMYAKOTCA ATOMBI U30TOINIOB OJHOI'0 3JIeMeHTa?
4YHCJIOM IPOTOHOB

+4KCJIOM HEUTPOHOB

YHCJIOM 3JIEKTPOHOB

3apAa/JoM aapa

Yemy paBHO MaccoBOe YU CJI0 a30Ta 7N, KOTOPbIN COAEPKUT 8 HEUTPOHOB?
14

+15

16

17

Kakue 3HaYeHUs IpUHUMaeET OpOoUTA/IbLHOE KBAHTOBOE YU CJIO JJis1 BTOPOro 3HepreTuye-
CKOro ypoBHs?

0, 1,2

-2,-1,0,1,2

+0,1

1



Kak 0603Ha4aeTcs noAypoBeHb, AJis1 KoToporon=4ul=0?
4f

4d

4p

+4s

ATOMBI, KAKOT0 3/7IEMEHTAa UMEIOT JIEKTPOHHYI0 KOHPUTrypanuio BHEIIHEr 0
cJ04:...3s23p*?

6C

14Si

+16S

24Cr

TpoHHasA popMysia aToMa 1s22s22p63s23p3. OnpeaeuTe 371EMEHT U BO3MOXKHbIE CTENeHH
OKMCJIEHUS

+3, +5. As

+4,+6.S

++3, +5.P

+3, +6.P

Jst aToMma asieMeHTa ¢ popmyJion 1 s22s22p63s23po4s2 onpeeuTe aTOMHbIN HOMeEP
12

+20

50

19

1 aToMa c 3JIeKTPOHHOM (OPMYyJI0ii BHEIIHMX 3/IEKTPOHOB YKaxkuTe 4 s23d104p? yucsio
HeCllapeHHbIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHMU aTOMa

5

6

+2

4

YKakuTe 3JIEKTPOHHYI0 popMyJ1y aTomMa pTopa.
1s22s22pb

1s22522p?

+1s22s22p>

1522522p©3s2

A5 pAj YaCTHUL YKAXKUTe, AJ1s KOTOPbIX 3JIEKTPOHHBIE POPMYJIbI OAUHAKOBBI.
Cl-, F-, Br-

Li*, Na*, K*

+Mg2+, F-, Na*

N, O, F

YKaxxuTe NOJIHYIO 3JIEKTPOHHYI0 popMyJ1y aToMa 23 V B OCHOBHOM COCTOSIHMH, pacnoJiaras
op6uTa/M (3HepreTuYecKue NOAyYpPOBHHU) B COOTBETCTBUHU C yBeJIUUEHHEM IHEPTUM.
OnpepenuTe HA60P YeThIpeX KBAaHTOBBIX YK ceJl AJis N0oC/AeJHEero 3J;IeKTPOHa JaHHOT0
3JIEMEeHTa.

1s22s22p®3s23p®3d44sz; n=4;1 =0; ml =0; ms =-%



+1522522p03s23p®4s23d3; n=3;1 =2; ml=0; ms =%
1522522p©3s23p63d44s%;, n=3;1 =2; ml=1; ms =%
1s22522p©3s23p04s23d4; n=3;1 =2; ml=-1; ms=-%

YKa)KuTe NOJIHYI0 3JIEKTPOHHYI0 pOopMyJ1y aTOMA 30ZNn B OCHOBHOM COCTOSIHMH, pacinoJia-
ras opéuTaM (3HepreTHYecKUue NOAyPOBHH) B COOTBETCTBHH C YBEJINYEHUEM PACCTOSA-
HHS OT siApa. OnpegesuTe HAGOP YeThIPpeX KBAHTOBBIX YHCeJI AJIsI MOC/IEJHEro 3JIeKTPOHA
JQHHOTO 3JIEMeHTa

1s22s22p®3s23p®3d74s2;, n=3;1 =2; ml=-1; ms=-1%
+1s522522p63s23p©4s23d10;,n=3;1 =2, ml=2; ms =-%
1522522p©3s23p3d74s%;, n=3;1 =2; ml=2; ms =%
1s22s22p®3s23p®4s23d7; n=3;1 =2; ml=2; ms =1

YkaxkuTe NOJIHYIO 3JIEKTPOHHYI0 GpopMy.J1y aToMa 15P B Bo36yxgeHHOM cocTosiHUM (P*), n
uoHa P3+,

+P* 1 522522p3s13p33d1; P3+ 1 s22522p©3s23p".

P* 1 s22522p63s13p33d1; P3+ 1 s22s522p©3s93p0.

P* 1 s22522p63s23p3; P3+ 1 s22522p63s23p0

P* 1 s22522p®3s23p3; P3+ 1 s22522p63s03p0

YKaxKuTe MOJIHYIO 3JIEKTPOHHYI0 pOpMYyJly aTOMa B OCHOBHOM COCTOSIHMH, pacnoJiaras op-
6uTa/u (3HepreTu4YecKue NOAYPOBHHU) B COOTBETCTBUH C YyBeJIUYEHHEM PACCTOSTHUS OT
S1pa, €CJIY NOoC/IeAHEeMY 3JIEKTPOHY JJAHHOTO 3/IeMeHTa COOTBETCTBYIOT CJIeAyI0LIiue
KBaHTOBBIEe 4yHcsa: n = 3;1 = 2; ml = -1; ms = -%. Kakoii 3T0 3;ieMeHT?
1522522p63s23p©3d24s2; 22Ti;

1s22s22p®3s23p©3d24s? ; 29Cu;

+1522522p®3s23p®4s23d2; 22Ti;

1522522p©3s23p®4s23d?; 29Cu.

YKakuTe MOJIHYI0 3JIEKTPOHHYI0 pOpPMyJ1y aTOMA 16S BO BCeX BO3MOXKHBIX BO30YKAE€HHbIX
COCTOSIHUSAX (S*).

1522522p®3s23p*; 1522522p63s523p33d1

1522522p63s23p*; 1522522p63s13p33d?2

+1522522p63s23p33d1; 1s22522p63s13p33d>2

1522s22p®3s13p33d?2; 1522522p63523p®3d24s2

OkuciuTe/IeM UM BOCCTAHOBUTEJ/IEM MOTYT ObITh aTOM 9F 1 MOH F-.
+9F — To/IbKO OKUC/INTEND ;F- —He OKHUCIUTENb , HE BOCCTAHOBUTEJIb

9oF — M OKHCJIUTEJIb U BOCCTAHOBUTENB; F- — TONIbKO BOCCTaHOBUTEJIb
9F — TOJIBKO OKUCAUTEND ; F-— TOJBKO BOCCTAaHOBUTEJIb

9F- — TOJILKO OKMCJIHUTEND ; F- — M OKMC/INTENb U BOCCTAHOBUTEN b

Pacnosioxure ciejywoiue opouTaIu ( 9JHepreTudecKue NoAypoBHH) B IOpsAKe Bo3pac-
TaHusd 3Hepruu: 3p, 3s, 3d, 4s, 4p. Ucnos1b30BaHM e KAKOTr0 NpaBuJia O3BOJIsIeT NOATBEp-
JAUTh JAHHYIO C/1e0BaTe/IbHOCTh?

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

3s <3 p<4s<3d<4p; 1- e npaBuso KineukoBckoro

3s<3p<3d<4s<4p;1- e u 2-e npaBuaa KieuykoBcKoro

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



Pacnonoxure ciejywinue opouTaiu ( SJHepreTudecKue NoAypoBHH) B mopsKe Bo3pac-
TaHUsS JHEPruu: 4s, 4p, 4d, 5s, 5p. Ucno/ib30BaHKMe KAKOro NpaBuJia MO03BoJisieT NOATBEp-
JMTh JAHHYIO N0C/IeA0BATE/IbHOCTD?

4s< 4p<4d<5s<5p; 1- e npaBuso KineukoBckoro

4s <4 p<5s<4d<5p; 1- e npaBuso KineukoBckoro

4s<4p<4d<5s<5p; 1- e u 2-e npaBuJia KiieukoBckoro

+4s <4 p<5s<4d<5p; 1- e u 2-e npaBuJia KsieukoBckoro

YKa)Kl/lTe, B KdKHX U3 IPUBEAECHHBbIX HUXK€ MOJICKYJI KPATHOCTDb CBA3U PaBHA ABYM:
+02

N2

Cl2

+Cz2H>

YKa}KPITe, B KdKHX U3 IPUBEAECHHBbIX HUXK€ MOJICKYJI KPATHOCTDb CBA3U pPABHA TPpEM
02

+N2

Clz

H2

YKakuTe MoJIeKyJ1y, B KOTOPOH CTelleHb MOHHOCTH HauO0/1b1Iast
HCl

HBr

HI

+HF

Ykaxure MOJIEKYJIbI, B KOTOPbIX XUMHY€CKHE CBA3HU KOBAJIECHTHO- NOJIAPHbIC:
+H20

+H2 SO4

Clz

H>

YKaKuTe M0JIeKYJibl, B KOTOPbIX UMeeTCs CBsAA3b, 00pa30BaHHAasI 10 JOHOPHO-
AKL,eNITOPHOMY MEeXaHU3MY:

02

N2

Clz

+NH4+

YKa)KuTe coeIUHEeHHUs, B KOTOPBIX HMEIOTCH Sp3- rHGpH/IHbIe OPOUTAJIH :
+H20

+NH3

HCI

Cco

Yxaxure CoOeAUHEHMUA , MOJIEKYJIbl KOTOPbIX UMEKOT JINHEeHHoe CTPpOECHHUE :
+CO2

H20

NH3

CCla



Ykaxure CO€AUMHEHHA , B KOTOPBIX (l)opma MOJIEKYJI TPUTOHAJIbHAA MUPpaAMHAAa:
CO2

NO2

+NH3

BF3

YKakuTe coeJMHEHHUs , B KOTOPbIX OPOUTAJIM LIEHTPaJIbHOT0 aTOMa HaX0JATCSA B Sp3- ru-
OpUAM3aLUH :

+CH4

BF3

co

COa2.

Ykaxure Belecrsa, KOToOphbie OﬁpaSOBaHBI 3a cYeT KOBaJICHTHOM HEHOJIﬂpHOﬁ CBA3MU:
SO2

+02

P20s

+Cl2

Yxaxxure Belecrsa , KOTopbie 06pa3OBaHbl 3a cyeT MOHHOM CBA3U:
+KCl

NO2

P205

+Nal

Ykaxxkurte CO€AUHEHMHA, B KOTOPbIX KOBAJIECHTHAA CBA3b 06paBOBaHa TOJIBKO ITIO 06MeHHOMy
MEXaHHU3MYy.:

+H3PO4

NH4Cl

[BF4]-

+ H2S03

Kakue okcubl 6yAyT MMeTh 60J1ee NOJIAPHYIO CBA3b: OKCU/bI MeTaJIJI0B | rpynmsl riias-
HOM NOArpynnbl MJIM OKCUABbI MeTa/J10B Il rpynnsl ri1aBHo# noArpynnsi? B BbIGpaHHO!
MOArpyIIe YKa)KuTe 3JIeMeHT, OKCUJ KOTOPOro MMeeT Hau6o0J1ee NMOJIAPHYIO CBA3b.
OKCH/ZbI MeTaJLJ10B | rpynnsl riiaBHoM noarpynisl, Liz0

+0KCU/bI MeTaJJ10B | rpynnsl r;1aBHoM noArpyminsel, Fr20

okcuAbl MeTass1oB Il rpynnel ryiaBHoM noAarpyniel, BeO

okcu/Zbl MeTasoB Il rpynnel rnaBHoU noarpynnsl, RaO

Yxkaxure CO€eAUHEHHA, MEXAY MOJICKYJIAMH KOTOPbIX BO3MOKHA BOAOPOAHAA CBA3b:
+NH3

+HF

+H20

02

BriGepuTe OMH NPAaBU/IbHbBIA OTBET. Y 3/IEMEHTOB OJHO MOArPYNIIbI:

OJIMHAKOBOE YMCJIO 3JIEKTPOHHBIX CJIOEB

+ 0JIMHAKOBOE YMCJIO 3JIEKTPOHOB BO BHEIIIHEM CJIOE
OJIMHAKOBOE 061I[ee YHCJIO 3JIEKTPOHOB
OZIMHAKOBOE KOJIMYECTBO HEUTPOHOB



Ykaxurte HEBEPHOE YTBEPKACHUEC:

Yy Me€TaJIJIOB BO BHEIITHEM CJ10€ MaJIO 3JIEKTPOHOB

MeTaJlJibl UMEKT HU3KHE 3HAY€HHA 3JIEKTPOOTPULLATE/JIbHOCTHU

+ MEeTaJlJIbl B CBO60,£LHOM COCTOAHHHU MOTYT ABJIATbCA OKHUC/IUTEJIAMHU

dTOMbI ME€TAJIJIOB B CO€JUHEHUAX MMPOABJIAKT TOJIbKO ITOJIOXKHUTEJ/IbHbI€ CTEIIEHHU OKHUCJIE-
HHUA

BriGepuTe 0AMH NpaBUJIbHBIA O0TBeT. HeMeTa/l/iMyeckue CBOMCTBA 3/IEMEHTOB yBe-
JINYUBAKOTCA B pAAY:

docdop - cepa - xy0p

OpoM — yryiepoJ; — MbIIIbAK

KHUCJIOPOJ, — a30T — YIJIEPOJ]

+ KpeMHU# - xJjiop — pocdop

Bbi6epuTe HECKOJILKO MPaBUJ/IBHBIX OTBETOB. ITH OKCUJAbI CHOCOOHBI MPOSBJSTh aM-
doTepHbIe cBOliCcTBa:

P20s

Ca0o

+Al203

+7Zn0

BbiGepuTe O MH NPAaBUJIbHbIA OTBET. Y CTAHOBUTE COOTBETCTBHE MEXKJY XUMHYe-
CKHM 3JIEMEHTOM M KOJIN4eCTBOM NNPOTOHOB B A/pe aToMa.

1. xuop 1.8
2. yrjaepoj 2.17
3. ¢Top 3.6
4. Kuciopoj 4.9
5.12

IIpaBuabHBIN OTBET: 1-2, 2-3, 3-4, 4-1

BeiGepuTe OJMH NPaBU/IbHBIN OTBeT. [/l XMMHUYECKOro 3JieMeHTa C NOPAAKOBBIM
HOMepoM 15 BbiGepuTe NMpaBUJIbHbIE YTBEPXKAEHUS, XapaKTepU3yKWILUe ero CBOM-
CcTBa:

+ 00lljee KOJIMYEeCTBO 3JIEKTPOHOB B aToMe 15

3JleMeHT N060YHOU MOoArpy bl

MeTaJll

+3JIEMEHT IJIaBHOU NOATPYTIIbI

BriGepuTe OAMH NpaBU/IbHBIN oTBeT. Kucias coib uMmeet popmy.ay:
AlPO4

AIOH)3(P04);

+Al(H2P04)3

(AI(OH)2)3PO4




BbiGepuTe OAMH NPAaBUJILHbIA OTBeT. XMMHUYECKas CBS3b fABJISIETCS HaubGoJiee MO-
JISIPHOM B COeJMUHEHUU:

H2S

+H20

NH3

CH4

Bbi6epuTe HECKOJIBKO MPAaBUJIbHBIX OTBETOB JTH OKCHUAbI CIOCOGHBI NPOABJIATH aM-
doTepHbIE cBOMCTBA:

P20s

Ca0

+Al203

+7Zn0

BOl'IpOCbl AJIA coﬁecenonax—ma o pa3aeny 3 «XuMunueckas TEPMOAUHAMHUKA H KHHE-
THKa»

1. YTo u3y4yaeT xXuMH4yeckasd TepMOLUHaAMHUKa?

2. CKOpOCTH NIPOTEeKaHUs XMMHUYECKHUX IpeBPaLlleHUH U MeXaHU3Mbl ITUX [IpeBpalLeHUH.

3. JHepreTuyeckrve XapaKTePUCTUKU (PU3MYECKUX U XUMHUUYECKUX IPOLECCOB U CIOCOOHOCTH
XUMHUYECKUX CUCTEM BBINOJIHATD M0JIE3HYI0 paboTy.

4. YcnoBus cMeleHUs XUMUYeCKOI0 paBHOBECHS.

5. BiMsaHMe KaTa/1M3aTOPOB Ha CKOPOCTb XMMHUYECKUX NPOLLECCOB.

TunosBble 3aa4u o pasgey 3 «XMMHU4YeCKas TEPMOAUHAMHUKA U KHHETHKa».

1. KoHctaHTa ckopoctu peakuuud A + 2B < 3C paBHa 0,8. HayasibHble KOHLIEHTpPALUU
BellecTB A U B paBHbI cooTBeTcTBeHHO 2,0 M 1 3,0 M. BerunciinuTe CKOpOCTb peakLiMU B Ha4yaJlb-
HbIA MOMEHT Y KOrJla KOHILleHTpalus BelecTBa B ctasa paBHoi 0,6 M.

2. KoHcraHTa ckopoctu peakuuu 2 A + B & 2C paBHa 0,6. HadyasibHble KOHLleHTpaLUU
BeulecTB A U B paBHbI cooTBeTcTBeHHO 0,4 M 1 0,5 M. BelurciuTe CKOPOCTh peaKIuu B Hayalb-
HbI MOMEHT U B MOMEHT, KOTZ|a KOHLleHTpaLus BellecTBa A yMeHbmnTcs Ha 0,2 M.

3. Yepe3 10 MuHyT nocJie Havyasa peakyuu 3 A + B & 2 C KoHIeHTpaLuuu BellecTB A, B u
C coctaBusu coorBetcTBeHHOo 0,3 M, 0,1 M u 0,04 M. KoHnctanTa ckopocTu peaknyu paBHa 0,5.
BeruuciuTe CKOpOCTh peakL Uy B HayaJbHbIM MOMEHT U yepe3 10 MHUHYT nocJjie Hadalsla peak-
110%0%8

4. KoHCcTaHTa CKOpPOCTH peaKL MU pas/iokeHHs okcuja asora (I) Ha a3oT u kucaopon
paBHa 5 x 10 4. UcxonHas koHIeHTpanusa okcya a3orta (I) paBHa 4,0 M. Beruuciure Havanb-
HYI0 CKOPOCTb pPeaKIMU U ee CKOPOCTh, kKoraa pasyoxutcs 40% okcuga azora (I).

5. B romoreHnHou cucteme A + 2 B & C paBHOBeCHble KOHIleHTpauuu BeuiecTB A, B u C
paBHbI cooTBeTcTBeHHO 0,05 M, 0,10 M 1 0,20 M. BpryrcinTe KOHCTAaHTY PaBHOBECHUS U UCXOJ-
Hble KOHL|eHTpal1u1 BelecTB A U B.

6. KoHcTaHTa paBHOBeCcUs NPU CUHTE3€e aMMHUaKa U3 a3oTa U BoAopo/a, paBHa 0,1. Pas-
HOBECHbIe KOHLIeHTpalu1 BOAOPOJa U aMMHUaKa paBHbl cooTBeTcTBeHHO 0,6 M 1 0,2 M. Beiuuc-
JINTE HayaJIbHYI0 U PABHOBECHYIO KOHIIEHTPALUHX a30Ta.

7. KoHueHTpauuu okcuza cepol (IV) u kuciopoja A0 peakiuuyd O6bIJIM COOTBETCTBEHHO
paBHbI 0,03 M u 0,015 M. [Ipu paBHOBecuH KOHLleHTpaLysa okcua cepsol (IV) crana paBuoi 0,01
M. BbluKc/IuTe paBHOBECHbIE KOHIIEHTPALMU KUCA0poJa, okcuza cepbl (VI) U KOHCTaHTY paB-
HoBecus: SO2 +02 < SO3

8. PaBHOBecue npoiiecca pasJioxeHus okcua azota (IV) Ha okcua a3ora (1) u kucaopof,
YCTAaHOBUJIOCh IPU KOHIleHTpanusax okcua asora (IV), okcuza azota (1) 1 kuciopoja, paBHbIX



cootBeTcTBeHHO 0,08 M, 0,02 M u 0,01 M. BbIYMCIUTh KOHCTAHTY paBHOBECUSI U HadaJibHbIE
KOHI|eHTPAal U1 UCXOHbIX BELECTB.

9. KoHctraHTa paBHOBecus roMoreHHou cucteMbl AB < A + B paBHa 0,06. PaBHoBecHas
KOHIleHTpauus BeujectBa A paBHa 0,03 M. HallTu Haya/ibHYI0 KOHLIEHTpaIlMI0 BellecTBa AB.
Kakas f01 3TOro BeljecTBa pas3JioKujaacb K MOMEHTY YCTAaHOBJIEHMS paBHOBecUs?

10. PaBHOBecue B cucteMe A + B & 2 AB yCTaHOBHJIOCh IPU KOHLIEHTPALIMAX BELECTB A,
B u AB, paBHbIX cooTBeTcTBeHHO, 0,04 M, 0,02 M u 0,06 M. BerurciuTe KOHCTAaHTY paBHOBECUS
Y HavaJibHble KOHLIEHTPALUU UCXO/AHbIX BEILECTB.

11. B romoreHHo# cucteMe A + B & 2C paBHOBeCHble KOHLIeHTpanyu BellecTB A, B u C
paBHbI cooTBeTcTBeHHO 0,12 M, 0,12 M wu 0,06 M. BbluuciuTe KOHCTAaHTY pPaBHOBECUS M
HayvaJibHble KOHLIEHTpaluu BelecTB A u B.

TecToBbIe 3a4aHUA AJ1S TEKYLEero KOHTPOJIsl 3HaHUM N0 pasaeny 3 «XuMudyeckas
TEpMOAUHAMMKA U KUHETHUKA».

CTaHAApPTHBIM COCTOSHHUEM BellleCTBa ABJIAeTCH :

pacTBOpPEHHOE BeIECTBO C KOHIleHTpauuei 1 Mosb/a npu 0°C u 1 aTMm.
yucrtoe BeujectBo npu 0°C 1 1 atm

pacTBOpeHHOe BelleCTBO C KOHeHTpanuel 1 Moab/ kr npu 25°Cu 1 atm
+4ucToe BellecTBO npu 25°Cu 1 atm

Pa3HOCTb CyMM 9HTA/IBIIMI 06pPAa30BaHUsA NPOAYKTOB peaKLiui M CyMM 3HTA/IbNIUM 06pa-
30BaHUA UCXOAHBIX BEelIeCTB C y4€eTOM CTeXMOMeTPHUYEeCKUX K03(pPULIMEeHTOB B ypaBHe-
HUM XMMHYECKOU peaKLuM NIPHU p = const, Ha3bIBaeTCA:

BHYTpPEeHHEHN SHeprueyr CUCTEMBI

3HTAJIbIIMEN pa3JIoKeHHUs BellecTBa

+TeIJIOBbIM 3 (PEeKTOM XUMHUYECKON peaKLiuu

M3MeHeHHeM 3HTaJbIIMU XMMUYECKOW peaKL U

CucTeMa Ha3bIBaeTCA rOMOI'€HHOM, eCJIH:

BCe BellleCTBa HAXOASATCS B OJMHAKOBOM arperaTHOM COCTOSTHUH;

BCe BellleCTBA HAaXOSATCS B pa3JIMYHbBIX arperaTHbIX COCTOSTHUSX;

OHA COCTOUT M3 YACTHUI] PA3JIUYHbBIX BELeCTB, PA3JIMYHOT0 arperaTHOTO COCTOSIHUS, paBHOMep-
HO

pacrnpezieJieHHbIX OTHOCUTEJILHO APYT APYyTa;

+0Ha 0/THOPO/IHA BO BCEX CBOMUX TOYKAX 10 XUMUYECKOMY COCTABY U CBOMCTBAM U He COJIEPIKUT
rpaHUIlbl pa3jesa

JHTaA/ILNIUA XapaKTepusyerT:

BHYTPEHHIOI0 3HEPTHUI0 BellecTBa

+TeIJIoCo/iepKaHue BelllecTBa

CTpeMJ/IeHHe BellleCTBA BCTYNIUTb B XUMHUYECKYI0 peaKI 110

TeMJIOTY 06pa30BaHUA BellleCTBa, B3ATYIO C IPOTHUBOINOJI0KHBIM 3HAKOM

JHTa/IbNUA 06pPa30BaHUsA BellleCTBa XapaKTepHU3yeT:

TEeNJIOTY 06pa30BaHus 1T CI0’)KHOTO BellleCTBa U3 NPOCThIX BELECTB;

+TeIJIOTy 060pa3oBaHUA 1MOJIb CJI0KHOIO BelleCTBA U3 NPOCThIX BeleCTB;

TEIJIOTY CropaHus 1r BelecTsa;

TemnJoBou 3pdeKT 06pa3oBaHUA 1MOJIb CI0’KHOTO BellleCTBa U3 NPOCTHIX BelleCTB, B3AThIH C
IPOTHUBOIIOJIOKHBIM 3HAKOM.



JJ151 XMMMYeCKUX peaKI i, NPOTeKAWwIMX NP CTaHJaPTHLIX YC/JI0BUAX, BEPHO CJey10-
mee:

3H/IOTEpPMHUYECKHE PEAKIIUU He MOTYT IPOTEeKATh CAMOIIPOU3BOJIBHO;

3H/I0TEpMUYECKHE PeaKIIMU MOTYT NPOTEeKATh MPH MOBbILIEHHbIX TEMIIEPATYpPaX, €CIU U3MeHe-
HUE SHTPOINUHU NIPU 3TOM OyJIeT MOJI0KUTETbHbIM;

3H/I0TEpPMUYECKHE PeaKIIMU MOTYT MPOTEKATh MPH MOBbILIEHHbIX TEMIIEPATYpPAX, ECIU U3MeEHe-
HUE 3HTAJIbIIMU IPU 3TOM GyZeT OTPULATEebHbIM;

+3H/IOTEpMHUYECKHE PeaKIIMU MOTYT MMPOTEKATh MPHU JIOBIX TeMIIepaTypax, eCJIM U3MEeHEHHe
3Hepruu ['M66ca npu 3TOM OYZieT OTPUILIATENbHBIM.

He mpou3BoAs BbIYMC/IEHUH, YKAKUTE, AJI51 KAKUX U3 MEPEeYUCIeHHbIX HHXKE MPOLeCcCoB
M3MeHEeHHUe IHTPONMUH NO0JI0KUTETbHO:

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

4HC1(r)+02(r)=2Cl2(r)+ 2H20 (r)

MgO(x ) + H2 (r) = Mg(k ) + H20 (k)

+NH4 NO3( k) =N20(r)+ 2 H20 (r)

sl KaKUX Npo1eccoB U3MeHeHMe 3Hepruu 'n66ca 6yaeT orpunaTeabHo npu 260 K u
HOpPMaJIbHOM aTMOC)EPHOM JaB/IeHUHU

TassHUSA JibJa

IJIaBJIEHUS JKesle3a

+KPUCTAJIU3al M1 BOJIbl

KUIIEHUS BOJIbI

Ecim g panHoi peakuyu AG < 0, To ee mIpoTeKaHUe :

HabJ110[jaeTcsl IPU JIDOBIX YCIOBUAX

He HabJII0/1aeTCsl IPU JII0OBIX YCI0BUSX

+BO3MOXKHO, HO IPAaKTHUYECKU U3-3a MaJIOW CKOPOCTH MOXKET He HabJII0aThCs
BO3MOXXHO IPU HAJIMUUH HEOOXOJUMOI'0 peareHTa

TepmoguHamuuyeckasa QyHKIUA, KOTOpasA XapaKTepu3yeT Mepy YHOpPsA04eHHOCTH CUCTe-
MbI WJIM Mepy 6ecnopsiiKa, Ha3bIBAE€TCS:

+3HTpONUEN

SHTaJbIHEN

CBOOOJHOW 3Heprueu

aHepruen ['M66ca

Yemy paBHa TensioTa o6paszoBaHus N20(r) B rTepmoxumMuyeckou peakuum C(rpadwur ) +
2N20(r) = COz2(r )+ 2N2(r);

A H (peakuus) = - 557,5 k/lxx; A H(COz) = - 393,5 k/I:x/Mo0J1b.

-164 x/I>x/MoJ1b

-82 k/I>x/Moub

++82 k/l)x/Moub

+164 x/[>x/Mosb

Yemy paBeH Ten10Bo# 3¢ PeKT peaKuuu

2Mg (xp) + COz(r) =2MgO(xp ) + C (rpaduT)

A H (CO2) =-393,5 xk/I:x / mosib; A H°(MgO) = - 601,8 k/I:x / MOJIb.
+-810,1 /I

+810 x/Ix

+405 k/Ix



-405 k/lx

IIpu cropanuu 1 mosb rpaduTta (C) Boigensaerca 393,5 kI Ternotsl. C/iex0BaTe/IbHO:
+AH cropanus (C) =-393,5 kI

Q CropaHus (C) = —393,5 K[[)K

AH cropaHus (C) =393,5 K,Zl){(

H CropaHus (C) =-393,5 K,Z[)K

3aBUCHMMOCTb CKOPOCTH XUMHUYECKOM peaKiuy OT KOHLEHTPalM| pearupywinux BelecTs
yCTaHABJ/IUBAET:

+3aKOH JIeMCTBYIOIIMX MacCC /Il TOMOTe€HHBIX peaKIUu1

npaBuJio BauT- F'odda

3aKoH pa36aBJsieHus OcTBasbja

ypaBHeHHe ['M66ca

HN3MeHeHUe KOHLEHTPAl MU pearupyoiuyx BelecTB B € JUHNLY BpeM€eHHU B eJUHHILE 06b-
eMa WU YUCJI0 3JIEMEeHTAPHbIX aKTOB B3aMMO/AeliCTBYS B € JUHHMIy BpeM€eHU B e JUHHLLe
00 beMa Ha3bIBAeTCH:

NOPSZAKOM peaKI[uu

+CKOpPOCTbIO peaKIuu

MeXaHU3MOM peaKIuu

3Heprueu peakuuu

KoHcTaHTa CKOpPOCTH XUMHYECKOU peaKIiui U3MEHUTCS, €CJIU B CCTEME:

+HU3MEHUTh TeMIIEePaTypPy

BBECTH KaTa/IM3aToOp

BBECTU UHTUOUTOP

M3MEHUTh KOHIIEHTPALIMY Pearupyroliux BellecTB

CKOpOCTb KAaKMX XUMHYECKHX peaKiil yBeJIMYMBAETCSA C POCTOM TEMIIEPATYPhbI:
JIIOOBIX

HUKaKUX

3K30TepPMUYECKUX

+3HJ0TEPMHUYECKUX

YBesinuyenue CKOpOCTH XUMHUYECKOH PE€aKIMU IIPH NMOBBIINICHHUHU TEMIIEPATYPbI 00'BACHSA-
€eTCA:

YMEeHbIIEHHUEM YU CJia CTOJIKHOBEHUH MeXAy MOJIEKYJIaMH

YBE€JIUYEHUEM HOTEHL[HaJIbHOﬁ SHEPTHUH MOJIEKYJI

+yBeJIMYEeHHEM YHCjia aKTHBHBIX MOJIEKYJI

YMEHbIIEHHWEM SHEPIUHU aKTUBALIUH

JlelicTBUe KaTa/iM3aTOpPa OO bACHSIETCS TEM, YTO:

+B IPUCYTCTBUM KaTaJM3aToOpa peakuus UuJeT JpyrUM NyTeM — yepe3 3HepreTUYecku 6oJiee
JIOCTYIIHbIE CTa/|UH;

KaTa/IU3aTOP CHUKAET 9HEPTrHI0 aKTUBALUY;

KaTa/IU3aTop CMelllaeT XMMHU4YeCKOe paBHOBECUE peaKLuu

B CTOPOHY 00pa30BaHUs POJYKTOB;

B IPUCYTCTBUM KaTaJU3aTOpa YBEJUYMBAETCS YHUCJIO0 CTOJIKHOBEHUHN MOJIEKY L.

Ecau gaBieHHe B peaKIlMOHHOM cCUCTeMe MOHU3UTD B 2 pa3a, cKkopocTb peakuuu 2NO + 02
- 2NOz2:



YMEHBIIUTCA B 2 pasa
yBeJUYUTCA B 4 pasa
+yMEHBbIIUTCA B 8 pas
YBEJIMYUTCA B 2 pasa

MaTeMaTH4YeCKHM BbIpaKeHHMEM 3aKOHA el CTBYWIIUX MaccC
aas peakuyuu COz2(r) + 4Hz(r) = CHs(r ) + 2H2 O(r ) AB/1sI€TCA:
v = k C(CO2)-4C(Hz)

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

+v = k C(CO2)-C(H2)*

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

CKOpOCTb XHUMHUYECKOM Pe€aKI U ABJIACTCA BbICOKOﬁ, €CJIn:
JHEPIrrud aKTHBAIIWUH BbICOKAA

SHEPIrrud aKTHUBAIIUXU paBHA 0

+3HepPrud aKTUBAllU HU3Kasd

JHEPIrrud aKTHUBALlMU CpeaHAA

IIpu yBesimyeHuu temnepatypbl Ha40°C cKopocTh peakuu Bo3poca B 81 pas, Temnepa-
TYPHbIA KO3 PUIMEHT CKOPOCTH peaKLiui PaBeH:

2

4

+3

5

Ha cKoJIbKO rpaZlycoB cJielyeT NOBbICUTH TEMIIEPATYPY ra3006pa3Hoii cMecH JJ1s YBeJIu-
YeHMsI CKOPOCTH peaKiyu B 16 pa3 TeMnepaTtypHbIii K03pPUIUEHT paBeH 2:

20°C

30°C

+40°C

50°C

Ckopoctb npsamMoi peakuyu Hz(r) + I2(r) = 2HI ( r ) npu noBbIllIeHUH JaBJdeHUA B 5 pa3
BO3pPaCTeT:

B 5 pa3

+B 25 pa3

B 10 pa3

B 125 pas3

Eciu saB/ieHUe cUCTeMbl YBEJIMYUTCA B 2 pa3a, TO CKOPOCTb XUMHYeCKOH peakuum 2Al
(xp ) + 3Clz( r) = 2AICI3( Kp ) U3BMeHUTCA:

B 2 pasa

+B 8 pa3s

B 16 pa3s

B 32 pasa

Ckopoctb npsamMon peakuuu COz( r) + C(rpadut ) = 2CO(r) npv noBbIIIEHUM JaBJIeHHUS B
4 pasa Bo3pacTerT:

B 4 pasa

B 8 pa3

+B 16 pa3



B 32 pasa

MaTemMaTH4eCKUM Bblpa:KeHHMEM 3aKOHa JAeMCTBYWIIUX Macc A peakuuu C (rpadur ) +
2N20 (r) =COz(r) + 2Nz2(r) aBasercs :

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

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

+v =k C (N20)3%

v =k C(CO2) -C (N2)2.

Ec/iiv npy noBbIIeHUH TeMnepaTypbl Ha 30° CKOPOCTh peaKM yBeJIu4mnjaach B 27 pas,
TeMIlepaTypPHbIA KO3 PUIMEHT CKOPOCTH peaKiuy paBeH:

8

2

4

+3

Ecsi TeMnepaTypHblii KO3 PUIUEHT CKOPOCTH peaKIUH PaBeH 2, a TeMepaTypa Bo3-
pocja Ha 20°, TO BO CKOJIBKO pa3 CKOPOCTb peaKI iy BO3pacTeT?

+4

8

16

32

Ecsi 06 beM 3aKpbITOH CUCTEMBI, B KOTOPOH YCTAHOBUJIOCh XMMUYECKOe paBHOBecHe 2502
(r) +02(r) < 2803 (r ), yMEeHbIIUTD:

TO CKOPOCTH NPSIMOM U 0OpPAaTHOW peaKL i OCTaHyTCSA paBHbIMU;

+CKOpPOCTb NPSAMOM peaKLUy CTaHeT 60Jiblle CKOPOCTH 0O6paTHOU peaKLUH;

CKOpPOCTb NIPSAAMOM peaKLMY CTaHeT MeHbllle CKOPOCTH 0OPAaTHOM peaKLuy;

paBHOBecHe He CMECTUTCSA

K cMmenieHNI0 XMUMHUY€CKOTO PAaBHOBECHS PeaKIuU

4HCI (r) + O2( 1) © 2 Cl2( 1) + 2 H20 (T) BJIEBO B 3aKpbITOl cHCTeMe IpUBEJET :
Jlo6aBJIeHHEe KUCI0po/a

+/100aBJIeHME XJI0opa

BBeJleHUe KaTaJn3aTopa

MOHIKEHUE JJaBJIeHUs

IIpu yBe/IMYEeHUH JaBJIeHUsI paBHOBeCcHeE PeaKI MU

CO(r)+Hz0(r) & COz(r)+Hz(r); AH° =41 k/Ix:

CMECTHUTCS BJIEBO

CMECTHUTCS BIIPABO

+He CMEeCTUTCS

CKOpOCTb NPSIMOY peaKLUU CTaHeT 6OoJIbllle CKOPOCTH 06PAaTHOM peaKIuu

KoHcTaHTa paBHOBeCUA peaKIuu
COz(r) + CaO(kp) « CaCO3(kp ):
Kp = [CO2 ] [Ca0]/ [CaCO3]

Kp =[CO2]/[CaCO3]

+Kp =1/[CO2]

Kp = [Ca0]/ [CaCO3]



PaBHOBecHe peakuuu

2ZnS (xp ) + 302(r) © 2ZnO(kxp ) + 2S02( kp ), AH < 0 cmecTUTCA BJIEBO:
NpU yBeJIMYEHUU KOHIIEHTPALMU KUCI0POa

+/10MMO0JHUTEJNbHOM BBeJeHUU Zn0

+IOBBILIEHUU TEMIIEPATYPbI

MOBBIIIEHWH JaBJIEHUS

KoHcTaHTa XMMHUY€CKOT0 paBHOBeCHUSA NOKa3bIBAET:

+COOTHOIIEHHE MOJISIPHBIX KOHIEHTPALUU MPOJAYKTOB peaKIU1 U UCXOAHbIX BEIECTB B COCTO-
SIHUM XMMHUY€eCKOT0 PaBHOBECHS;

BO CKOJIBKO Pa3 MOJISIpHble KOHIIEHTPALMU UCXO/JHbIX BELeCTB 00Jibllle KOHI[eHTPAI[UH Mpo-
JlYKTOB peaKkluy;

COOTHOIIEHUE CKOPOCTeH NPSAMON U 06paTHOW peaKIuii;

COOTHOILIEHUE 3HEPIrUM aKTUBALIMM PSIMOX U 0O6paTHOM peaKIui

B BbIpakeHHEe KOHCTAHThI PABHOBECHSI peaKIMU He BXOAAT KOHIeHTPAal1 B3aUMOAeil-
CTBYIOLIUX:

razoo6pasHbIX BEIlECTB

»KUJIKHX BelleCTB

+ TBEp/IbIX BEIlECTB

pPacTBOPEHHBIX BEIECTB

KoHcTranTa paBHOBecus peakuum 2CO(r) + 02(r) =2C0z(r):
+ Kp = [CO2]?/ [CO]? [Oz]

Kp = [CO2] / [CO]

Kp =1/[COz]

Kp = [CO]/ [COz]

PaBHOBecHe peaKuuu

COz(r) + CaO(xp ) = CaCOs3( kp ), AH< 0, cMecTUTCH BJIEBO:
IPU NMOBbIIIEHUHU JIaBJEHUS

NOoBbILIeHUU KOHLeHTpanuu CO2

JornosHuTeJbHOM BBegeHuH CaCOs3

+IOBBILIEHUU TEMIIEPATYPbI

B kakoi pe€aKnuu YBEJINYECHUE 00'beMa CUCTEMbI He BhI30BET
CMeleHUsI paBHOBECHUS:

2S02(r)+02(r) < 2S03(r)

N204(r) & 2NO2( 1)

+H2(r)+Clz(r) < 2HCI(r)

N2(r)+3Hz(r) e 2NHs(r)

B kakoil peakuuu yBeJiMYeHUe 06’beMa CUCTEMbI BbI30BET CMeELleHUe paBHOBECHS B CTO-
POHY UCXOJHBIX BEeIleCTB:

250 2(r) +302(r) & 2S03(r)

+N 204(r) & 2NO2( 1)

H2(r)+Clz(r) < 2HCI(r)

H2(r)+I2(r) e 2HI(r)

PaBHoBecue peaknuu COz( r) + C(rpadurt ) & 2CO(r ) npy NOBBILIEHUH AaABJIEHUS:
He CMEeCTHUTCS



CMECTHUTCS B CTOPOHY KOHEYHBIX MPOJYKTOB
+CMECTUTCS B CTOPOHY UCXOHBIX BEILECTB
U3MEHUTCS JIMHEWNHO

Bompocsl AJ1s co6ecegoBaHuA N0 pasaeny «PacTtBopbi»
1. [loHsiTHE pacTBOpa. JNEKTPOJUTUYECKAS Teopuss 06pa3oBaHUsA pacTBopoB. CrocoObl Bbipa-
>KEeHHs KOHI|eHTpal U1 pacTBOPOB.
2. luccoumanys 3JeKTPOJUTOB B BOAHBIX pacTBopax. Cabble U CUJIbHbIE 3J€KTPOJIUThI. KOH-
CTAHTA U CTeNEeHb 3JIEKTPOJIUTUYECKON JUCCOLIMAL Y.
3. Cpesa BOAHBIX pacCTBOPOB: KHCJasi, HEUTpasibHas, 1iesiouHast. PacdyeT pH cuU/IbHBIX U C/1abbIx
3JIEKTPOJIMTOB.
4. Peakuuy HOHHOTO 06MeHa. ['u/iposin3 cosen.
5. OcHOBHbIE N0JIOKEHHUS KOOPAMHAIMOHHOW TEOPHH.
6. OCHOBHbIE THUIIBI U HOMEHKJIaTypa KOMIIJIEKCHBIX COeJUHEHHUH.
7. [lpupojia XMMHUYECKOW CBSI3U B KOMIIJIEKCHBIX COeJUHEHUsIX. [lucconanus KOMIJIEKCHBIX CO-
eIMHEeHUH B pacTBOpax.

TunoBble 3aga4u no pasgeny «PacTBopbi»

1. BeruuciuTe MOJISIIBHYIO M 9KBHBAJIEHTHYIO KOHLeHTpauuu 12% -ro pactBopa cyJib-
¢daTa ammoHus (ma0THOCTb pacTBopa 1,069 r/ma).

2. BbIUMC/IUTE 9KBUBAJIEHTHYIO0 KOHLIEHTPALMIO U MOJISIPHYIO J10JI10 CYyJibdaTa allOMUHUSA
B 20% - HOM pacTBOpe MJIOTHOCTbIO 1,226 /M.

3. JKBMBaJIeHTHasl KOHLIEHTpalMs KapboHaTa HAaTpus B pacTBope MmaoTHocThio 1,040
paBHa 0,80 H. BeruucivTe MaccoByto [j0/110 U MOJIIPHYIO [10J110 KapOoHaTa HaTpUs B pacTBOpe.

4. MoJsispHas KOHLieHTpanusa rUpoOKCcH/ia HaTpUsd B pacTBope MmaoTHOCThIO 1,180 paBHa
4,85 M. BprunciuTe MaccoByIO [0J110 TUAPOKCU/IA HATPUSA U MOJIIZIBHOCTD PacTBOpPa.

5. KakoBa Macca xJjiopufia Kasblius, Heob6xoauMas s npurotoByeHus 250 ma 2H pac-
TBOpa? BeIYUC/IUTE MOJISIZIBHOCTh PacTBOPA, €CJIM ero miaoTHocThb 1,050 r/mui.

6. KakoBa Macca kapb6oHaTa HaTpus, HeobxoauMas st npurotoBsenus 200 ma 0,7 M
pactBopa? BbluMc/IMTEe MOJIIPHYIO JOJIKO COJIU B 3TOM pacTBOpe, ecad ero miaotHoctb 1,070
r/MJL

7. CkosibKO MJ1 96% - ro pacTBOpa CEPHOM KUCIOTHI JIOTHOCTHIO 1,84 r/MJ1 HY>KHO B3SITh
Jans npurotossienus 0,5 i1 0,2 H pacTtBopa. Beiuncinte MosiIbHOCTb UCXOAHOTO pacTBoOpa.

8. Ckosibko M 6,35 H pacTBopa cysbdaTa aMmMoHuUs (MI0THOCThL pacTBopa 1,200 r/mu)
HY»KHO B34Tb Jyig npurotosseHus 200 ma 10% -ro pactBopa miotTHocTbio 1,057 r/ma? Beiuuc-
JINTE 9KBUBAJIEHTHYIO KOHI|eHTPalLMI0 KOHEYHOT 0 pacTBoOpa.

9. BbluMC/IHUTE MOJIAPHYIO KOHLIEHTPALMI0 ¥ MOJIAPHYIO A0JIK0 HUTpaTa Kaausa B 20% -
HOM pacTBOpe MI0THOCThIO 1,056 r/mu.

10. Kakoli 06'beM BoAbl HY>kHO A06aBuUTh K 300 ma 2,8 H pacTBopa cepHOU KHUCJIOTHI
noTHOCThI0 1,085 r/Mu i noaydenust 9% -ro pactBopa? BelurcinTe MoJISIIbHOCTb UCXO/JHO-
ro pacTBopa.

11. BeruucauTe 3KBHBAJIEHTHYIO0 KOHIIEHTPALMI0O U MAacCCOBYIO JI0JIK0 HUTpaTa MarHus B
16% -HOM pacTBOpe MJIOTHOCTbIO 1,127 r/MuL.

TecToBble 3aaHuA AJIA TEKYIero KOHTPOJI 3HAaHUU N0 pa3sjeiy «PacTBopbi»:

CooTHecuTe CIOCO6HI BbIpAXKeHMSsI KOHIEHTPAL M ¥ e JUHUIbI U3MEePEeHUs KOHLLeHTpauui

1. MosisipHast 4. % (25%)

2. MOJIsI/IbHAs 3. Mos1b 3KB/ 11 (25%)

3. 3KBHMBaJIEHTHas 2. MoJib/Kr(25%)

4. mpoueHTHas 1. mosb/ 21 (25%)
r/Ma




IIponeHTHAst KOHLEHTPAL U — 3TO:
Macca BelllecTBa B 1 MJ1 pacTBopa
MOJIb BellleCcTBa B 1 KT pacTBOpUTeNA
MOJIb BelllecTBa B 1 IUTpe pacTBopa
+Macca BeujectBa B 100 r pacTBopa

MoJisipHas KOHLleHTpauuA — 3TO:
Macca BelllecTBa B 1 MJ pacTBopa
MOJIb BellleCcTBa B 1 KI pacTBOpuUTeNA
+ MOJIb BelllecTBa B 1 JIUTpe pacTBopa
Macca BewectBa B 100 r pacTBopa

CKOJIBKO rpaMMOB PacTBOPEHHOTO0 BelleCTBa coAepKUTcs B 50 r pacTBopa ¢ MacCOBOM
aouie (B-Ba) = 10%?

10r

20r

+5r

40r

CKO0JIbKO MOJIEW PAaCTBOPEHHOI0 BelleCTBA COAEPKUTCA B 1 J1 e MMOJISIpPHOTO pacTBopa?
0,2Mo01B

1Mosb

+ 0,1Mo0J1Bb

0,01moJBb

Kakue 13 cieayromux 3JIeKTPOJIMTOB IPU JUcconanuy oo6pasywumux uonsl H* u OH- oa-
HOBpPEMEeHHO?

Ca(OH):

KOH

H3PO4

+AI(OH)s3

Kakue 3/1eKTpOo/IUThI ABJIAKTCI CUJIbHBIMU?
+HCI

+KOH

H2S

H3PO4

CKOJIbKO MOHOB 06pa3yeTcs Npu Avccouranuu MmoJsiekyabl (NH4)2S04?
2

6

+3

4

Kakue 3/1eKTpo/iMThl B MOHHOM YPaBHEHHM C/IeAy0LI el peaK MM 3alMCbIBAIOTCA B BUJe
HOHOB:

CaCOs3

+HI

+Cal>

CO2



Kakue BemjecTBa 06pa3ylT NpH AUCCOLUALUAUA MOHBI MnZ+?
KMnO4

+MnCl2

NazMnO4

MnO2

Kakue 3/1eKTpo/IuThbl 06pa3yl0T NPH AUCCOLHUALUU XJTI0PU/-HOHBI CI-?
KCIO3

+HCI

Ca(CIO)2

HCIO

Kakue u3 ciieayiux 3/1eKTPOJIUTOB SABJIAKTCA CJ1a0bIMU?
H2S04

NacClI

AI(NO3)3

+H3P04

Kakue BemecTBa B MOHHOM YPaBHEHHH C/IeAy0LIel peaKIMY 3aNIMCbIBAIOTCA B BH/e MO-
JIeKYJI:

+Ha2S

Pb(NO3):

+PbS

HNO3

Yemy paBHO HOHHOe NIpoM3BeaeHMe BoAbI (t = 250C)?
10-12

10-10

+10-14

10

Yemy paBeH pH pactBopa, ecau [H+]=10-5 moab/n?
8

12

+5

9

Kakue 13 cieyomux cojieil He NOABEPrawTca ruApoau3y?
PbNO3

+KNO3

Al2(S04)3

Pb2CO3

PacTBOpBI, KaKHX 3JIEKTPOJIMTOB XapaKTepU3yHTca 3HadyeHusaAMu pH > 7?
+Na2C0s3

+CaS

AI(NO3)3

BaClz

IIpu kakux 3Ha4veHUusAX pH ¢peHosiPpTa/IenH oKpamIuBaeTcs B MAJITUHOBbIH [|BET?
+12



4
7
+14

Kaky1o okpacKy npuoGpeTaeT JIJAKMYC B HEUTPaJIbHOM cpeje?
MaJIMHOBYHO

CUHIOIO

KpacHY0

+(dH10JIeTOBYIO

PacTBOpBI, KAKUX COJIel XapaKTepUu3ylTcsa 3HaueHussMu pH < 77?
NaBr

+Cd(NO3):

+FeCl3

+CuSO04

IIpu B3auMO e CTBHUH, KAKHX JABYX BelleCTB, IPOUCXOAUT peaKiusa HelTpaausanun?
NaCI+AgNOs3

BaClz+H20

+NaOH+HNOs3

BaCl2+H2S04

19 mu1 11 %-ro pacrBopa KOH ( p = 1,01 r/cm3) cmemann

¢ 200 M Boabl. PaccuuTaiiTe MOJIIDHYIO AOJII0 IOJIy4YE€HHOT'O pacTBopa.
0,0029;

+0,0031;

0,0034;

0,0028.

Ha HeiiTpasim3anuio 50 cM3 pacTBopa KMC/JI0ThI U3pacxogoBaHo 25 cm3 0,5 H pacTBopa
mesi04yu. YeMy paBHa MOJISIpHAsi KOHILEHTPaLMA 3KBUBaJIeHTa (HOPMaJIbHOCTb) KUCJAOThbI?
+0,25 MoJib 3KB/ 11

0,5 MoJ1b 3KB/ 21

2,5 MOJIb 3KB/ /1

1 Mos1b 3KB/ 21

Kakoi 06beM 50 %- ro pactsopa KOH ( p = 1,538 r/cm3) TpeGyeTcs A1 NPUTrOTOBJIEHUA
31 0,1 M pacrBopa KOH?

10,5 Mma1

+21,85 M

30,4 Mma

42,25 M

BeruucauTe MOJISIpHYI0O KOHIleHTpanulo 20 %-ro pacteopa
xjopuja Kaabuus (p =1,178r/ cm3)

4,24 M

+2,12 Mosib/ 1

1,06 ma1

4,24 M



5 M 30 %-ro pactBopa NaOH (p = 1,1 r/ cM3) cMewmianu ¢ 1 1 Bogbl. KakoBa mosisipHas
KOHIeHTpaLus NoJy4YeHHOro pactBopa?

0,035 Mounb/n

+0,041 Mosb /21

0,050 Mmosib/ 1

0,045 monb/ 21

Kakoi 06beM 20 %-ro pacrBopa KOH ( p = 1,238 r/ cm3) TpeGyeTcd AJiA NPUTrOTOBJIEHUA
2 10,2 M pactBopa KOH?

100 M

+90,47 Mmn

105,5 ma

125,35 ma

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

+9 %;

10 %;

8 %.

3r H2S04 pacTBopeHo B 50 MJ BoAbl. YeMy paBHA MoJIApHas KOHLEHTPaL s 3KBUBaJeHTa
JAAQHHOI'0 pacTBOPA, €CJIM ero mJI0THOCTb coctasJsieT 1,01 r/ cm3?

2,34 MoJib 9KB/J1

+1,17 Mosb 3KB/ 21

0,55 Mmosib 3KB/ 11

1,03 MoJ1b 3KB/ N1

Onpeaesnte Maccy 3 %-ro pacTsopa nNepoKcuja BOA0poJa ec/Iv OH MoJIy4YeH NpH pa36as-
Jenuu 50r 30%- ro pacTeopa.

100r

+500Tr

5000r

300r

Kakoi1 06bem 10 %- ro pacrsopa Na OH ( p =1,2 r/ cm3) TpeGyeTcs AJ11 IPUTOTOBJIEHUS 211
0,1 M pactBopa?

100 M1

90,5 ma1

+66,7 M1

125,4 mn

CKOJIbKO rpPaMMOB XJIOPHCTOTr0 KaJIUs HaA0 pacTBOpUTh B 90 r 8%-ro pacTrBopa 3TOH Co-
JIM, YTOOBI MOJIyYeHHbIX pacTBOp cTaa 10%- m?

+2T

8r

10r

1r

60 r 5 %-ro pacrBopa cysbdaTa MeAu Bolmapuin g0 50r. Onpegesure MacCOBYIO J0JII0
COJIY B MOJIyY€eHHOM pacTBOpE.
7 %



8 %
12 %
+6 %

PaccuuTaiite pH 0,02 M pacrBopa CH3COOH

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

Boruuciure crenensb gucconuanuu ¥ pH 0,001 M pacrBopa HCN.
a=1,pH=3,0;

+a=0,89-10-3, pH = 6,1;

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

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

Kakue U3 JaHHBIX peaKIHil MPOTEKalT B PaCTBOpPE HEO6paTUMO?
+K2 SO3 + HCl =

+Naz CO3 + H2 SO4 =

K2S04 + NaCl =

+KCN + HNO3 =

PaccuuTaiite pH 0,001 M pactBopa Ba(OH):.

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

Kakue U3 JaHHBIX peaKIHii MPOTEKAIOT B paCTBOPE HEOGPATUMO?
+Ba(NO 3)2+ H2 S04 =

Ba(NO 3)2+ NaCl =

+AI(NO 3)3 + KOH =

KOH + HCIO4 =

PaccuuTtaiite pH u pOH 0,0001 M pactBopa H2CO3, yduThbiBasi TOJILKO IIEPBYIO CTYyNIE€Hb
AUCCOLMALMH .

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

pH =4, pOH =10;

pH =10, pOH =4;

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

BbiGepuTe HECKO/IbKO IPAaBUJIBHBIX OTBETOB.
IIpu cMemeHUU ABYX KOJJIOMJHBIX PAaCTBOPOB C Pa3HOMMEHHO 3apsKeHHbIMM 4Ya-

CTMIIAMHU HAGJII0/IAETCA:

MOBbIIIIEHUE YCTOWYUBOCTH KOJIJIOUAHBIX CHCTEM
+IOHWKEHHUE YCTOWUYUBOCTH KOJIJIOUAHBIX CUCTEM
+pa3pylieHne KOJJIOUAHBIX CHCTEM

+BbINIaJIeHHEe 0cajKa

BbIGepHTE HECKOJIBKO MPAaBUJIBHBIX OTBETOB. [MAPO/IM3y 10 aHUOHY MOABEPralOTCs Be-
1ecTBa:



K2S04

AlCl3

+Na3P04

+K2C0s3

Bbi6epuTe 0AUH NPaBUJIbHBIA OTBET. MaccoBas [,0/11 paCTBOPEHHOI0 BellecTBa MO-
JKeT ObITh BbIpAXK€Ha B:

rpaMmMax

MOJISIX

+10JIIX € JIUHHUIbI

KKaJ

Bbi6epuTe 0AMH NPaBWIbHbIA OTBeT. OTHOLIEHHE PACTBOPEHHOr0 BellleCTBA K Macce
pacTBOpa MOXKET OBITh BBIPAXKE€HO B:

rpaMmMax

MOJISIX

+IPOLEHTaX

KKaJl

TunoBkle 3a1a4Y4 MO pa3aeny: «OKHC/INTE/IbHO-BOCCTAHOBUTE/IbHBIE nponeccobi»

CocTaBbTe YypaBHEHHE OKHUCJIUTEJSbHO-BOCCTAHOBUTEJNbHON peaKLUU, UAYILEN MO CAeAyIolen
cxeMe. PacctaBbTe KO3QOUIMEHTHI B ypaBHEHU U PEAKIUU.
Jig KaXJ oW peaKlMU YKaXKUMTe, KaKoe BelleCTBO SBJISIETCS OKHUCIUTENEM, KaKOe - BOCCTaHO-
BHTeJIeM; KaKoe BeIeCTBO OKHCJISETCS, KaKoe - BOCCTaHaBJIMBAETCS.
1.KMnO4+ H3PO3+ H2S04 - MnSOs+ H3PO4+ K2504 + H20
2.Na2503 + KMnO4 + H20 — Na2504 + MnO2 + KOH
3.KBr + KBrO3 + H2504 — Brz + K2504 + H20
4. KMnOas+ NazS03 + KOH — K2MnOs4 + NazS04 + H20
5.AsHs + HNO3 = H3AsO4 + NO2 + H20
6.Cd + KMnOa4 + H2S04 — CdSO4 + MnSO04 + K2S04 + H20
7.Cr203 + KC103 + KOH - K2Cr04 + KC1 + H20
8.MnS04 + PbO2 + HNO3— HMnOa4 + Pb(NO3)2 + PbSO4 + H20
9.FeS04 + K2Cr207 + H2S04 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20
10.K2Cr207 + H3PO3 + H2S04 — Cr2(S04)3 + H3PO4 + K2S04 + H20
11.H3As03 + KMnO4 + H2S04 — H3As04 + MnSO4 + K2S04 + H20
Jns cnenyrolux 3a/laHUM  COCTaBbTe CXeMY, HAalUIIUTE YPaBHEHUS 3JIEKTPOJAHBIX MPO-
1eccoB U BbluMcauTe J/IC ralbBaHUYECKOrO 3JIEMEHTA, COCTOSAILEr0 M3 JIBYX METAJIJIOB, OMy-
meHHbIX B 0,1 M pacTBOp HUTPATOB 3THUX METAJIJIOB, €CJIU MeTaJLJIbl:
12. Cepebpo u mefpb.
13. Meab 1 MarHui.
14. XpoM U Mepb.
15. Hukesp U IUHK.
16. Cepebpo u xpom.
17. Maraui u »eJeso0.
18. Os10BO U cepebpo.
19. CBuHell U KOOAJIbT.
20. O10BO U IMHK.
21.ene30 1 HUKeJIb.
22.Cepebpo u 0J10BO.



TecTOoBBIE 3aJ4adHHUA AJIA TEKYIEero KOHTpoJId 3HAHUM O pa3aejay «OKHCInTENBHO-

BOCCTAHOBUTEJ/IbHbIC pEAKIIUU»:

CooTHecHuTe CTelleHM OKHC/IeHHUs MApraHiid B COCAUHECHUAX

A.Mn 1.+6 (25%)
b. MnO 2.0 (25%)

B. KMnO4 3. +2(25%)
I'. K2 MnO4 4.+7(25%)

5.-2

CooTHecHuTe CTEelleH! OKHUC/IEHHUS CEpbl B COCAMHECHHUAX

1.5 2. +4 (25%)
2.502 1.0 (25%)

3. Hz SO 4.-2 (25%)
4. Al>S3 3. +4 (25%)

+3

CooTHecHuTe CTEelleHN OKHUCJ/IeHHUS XpoMa B COCAMHEHUAX

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

3.K2Cr 207 4. +6 (25%)
4.K2Cr0 4 3. +6 (25%)

+3

YkaxkuTe BelecTna, KOTOPpbI€ MOT'YT NNIPOABJIATH TOJIBKO OKHC/INTE/IbHbIC CBOMCTBa:

+KClO04
H2S

PbO2
+K2Cr 207

YkaxkuTe BellecTs, KOTOPpbI€ MOTYT NIPOABJIATH TOJIBKO BOCCTAHOBUTEJ/IbHbIC CBOMCTBa:

+Fe
+H2S
HNO?
K2Cr 207

YKaxxuTe HoOMepa BellecTB, 06/1aal0UUX OKHCIUTE/IbHO-BOCCTAHOBUTE/IbHOU JBOM-

CTBEHHOCTbIO:
PbO:

+HNO:?

Al2 S3

+S

Ykaxure pPe€aKI Uy, NP NPOTEKAHUU KOTOPBIX a30T MPOABJIAECT OKHC/IUTE/IbHbIC CBOM-

CTBa:
NH3 + 302 =6H20 + N2

+As2 O3 + 2ZHNO3 + H2 O = 2H3 AsO 4+ 2NO

Br2 + HNO2 + H20 = HNO 3 + 2HBr

+3PbS+ 8HNO3 = 3S + 2NO + 3Pb(NO3)2 + 4H20




Kakue 13 npuBeieHHbIX HUXKE PeaKIUui SIBJSIOTCA OKMCJIUTE/IbHO - BOCCTAHOBUTE/IbHbI-
MU :

+H 2 + Br2 = 2HBr

+Zn + SnClz2 = ZnCl2 + Sn

H 2S04 + Ba(OH)2 = BaSO4 + 2H20

NH3 + HCI = NH4Cl

B KakKux peaKnmuAaX KHC/IOPOA BBINOJIHAET POJib BOCCTaHOBUTEJISA?
+H 202 + HIO3=12+ H20 + 02

+AgNO3t—> Ag+NO 2+ 02

Mg + 02 = MgO

Ag + H2S + 02 = H20 + Ag2S

Kakune M3 OKHC/JIUTE/IbHO - BOCCTAHOBUTEJ/IbHbBIX peaKum‘fl ABJIAIOTCA peaKIUAMU BHYTPpHU-
MOJIEKYJIIPHOT'O OKUC/IEHMSI- BOCCTAHOBJICHHS?

+(NH4)2Cr207 = N2 + Crz2 O3 + H20;

+KCl03 —» KCI+ Oz;

Ag + H2S + 02 = Hz2 O + AgsS;

H 2+ Br2 = 2HBr.

Kakue u3 peal(um‘fl ABJIAIOTCA pEeaKIIUAMU MEKMOJIEKYJ/IAPHOIo OKHC/IEHUA-
BOCCTAaHOBJIEHUA?

(NH4)2Cr207 = N2 + Cr203 + H20

KCl03 = KCI + 02

+Ag + H2S + 02 = H20 + Agz2S

+H2 + Br2 = 2HBr

Kakue u3 peakiuyi ABJISIIOTCS peaKUsaMHU JUCTPONOPLUOHUPOBAHUSA?
+4H3P03 = 3 + H3PO4 + PH3

+3I2 + 6KOH = KIO3 + 5KI + 3H20

Mg + Oz = MgO

Ag + H2S + 02 = H20 + Ag2S

Kakoi 13 MeTaJ1J10B BBINOJIHAET POJIb KAaTOAa B raibBAHU4YECKHMX 3JIeMEHTaX, 00pa3oBaH-
HbIX 3JIEKTPOJaMHU:

Ni | Ni*2 || Sn*Z |Sn;

Mg | Mg*?|| Cr*3|Cr

Sn u Mg

+Sn uCr

Ni u Cr

Ni u Mg

Kakoi# u3 MeTas1J10B BbINOJIHAET POJib AHO/A B raibBaHN4YeCKHX 3JIEMEHTaX, 00pa3oBaH-
HBIX 3JIEKTPOAAMH

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

Mg | Mg*?|| Cr*3|Cr

Snu Mg

SnuCr

Niu Cr

+Niu Mg



U3 yeTbipex MeTa/10B - Ag, Cu, Al, Mg BeiGepuTe napy, KoTopast o6ecne4yuT Hau6Go /ibuiee
3HadyeHnue J/IC.

Ag, Cu

Al, Mg

Cu, Al

+ Ag, Mg

OnpeaenvTe 3HaueHUe cTaHAAPTHOM J/IC ra/ibBaHM4Y€CKOTr0 3JIEMEHTA, UCI0JIb3ys TOKO-
00pa3yninylo peaKknui, KOTopas npoTekaeT npu ero paéore: 2A10 + 3Ni*2 & 2A1+3 + 3Ni0.
-1,41 B;

1,91 B;

+1,41 B;

-1,91 B.

KoHIleHTpalnMOHHbIH 3/1IEMEHT COCTOUT U3 ABYX CepeOpsHbIX 3/1eKTpoaoB ¢ C Agt =10-1
MO0JIb/1y oAHOroO 3JiekTpoaa u C Ag* = 10-4 mosib /21 y agpyroro. Paccuuraite 3/1C 3s1emeH-
Ta.

+0,18 B

1,18B

-0,18B

11,8B

F'asibBAaHUYEeCKUU 3JIEMEHT COCTOUT U3 CEPEOPAHOro 3JIEKTPOJAa, NOrpy>KeHHoro s 1 M
pactBop AgNO3, ¥ cTaHAAPTHOI'O BOAOPOAHOrO 3j1eKTpoaa. Paccuuraiite 3/IC asiemeHTA.
+0,8 B

8,0B

-0,8B

0,08 B

Onpepenute 3/1C ralbBaHU4€CKOTO 3/IEMEHTA, COCTOAIIETO

U3 MarHMeBOM M KeJIe3HOM IUIACTMHOK, MOrpykeHHbIXx B 1M pacTBOpbl HUTPATOB
3TUX METaJLJIOB .

+1,92 B

0,19 B

-1,92B

19,2 B

Ol'lpeﬁ[eJII/ITe BZlC B TdaJIbBAHUYE€CKOM »3JJIeMEHTe, OﬁpaBOBaHHOM I10 cxeMe
Sn | [Sn*2] = 0,001 M || [Pb+2] =1 M | Pb?

+0,1B

0,01 B

-0,1 B

1B

Kako#l U3 mnepeuyMc/eHHbIX HHW)Ke€ META/VIOB He MOXKET ObITh MOJIyY€eH 3JIEKTPOJIM30M
pacTBOpPOB €ero coJiu?

+Li

Sn

Ag

Bi



B kako# mocjeAoBaTe/IbHOCTHM Ha KaToje OyAyT BOCCTAaHABJIMUBATbCs KAaTHOHbI Me-
Ta/L10B : Cu*2; Zn+*Z; Ag*; Cr+3 U3 uMX cMecu B BOAHOM pacTtBope ?

CU.+2} Zl’l+2} Ag+; CI'+3

Zn+2; Ag+; CI'+3; Cu*2

+Ag+; Cu+2; Cr+3; 7n+2

CI'+3; Cu+2; Zl’l+2} Ag+

Kakoi1t 06bem xs10pa (1) BbIAEJUTCA NPU 3JIEKTPOJIM3e paciiaBa XJ0OpHJa aJTIOMHHUA
npu nponyckaHum 96500 Kia anekrpuyecTBa

(ny.)?

11,2

+5,6

22,4

56

Kakoe kosimuectBo 3jekrpuuecTBa ( Kji) Heo6xoauMO NMpomycTUTh Yyepe3 pacijaB
rUJPOKCHAA HATpPHA, YTOObI HA aHOJE BBIAEJWIOCHh 5,6 J KHUcaopoAa (H.y.)?
1000

96,500

+96500

965

Kakasa macca (r) aJlOMUHHUA BbIJEJUTCA NPU 3JEKTPOJM3e

paciiaBa XJIOpM/Ja aJlOMHMHHA, €CJId 4Yepe3 3JIEKTPOJIMT NPONycKaTh
96500 K ssekTpuyecrBa?

27

3

+9

18

IIpu 3eKkTpo/iM3e BOAHBIX PAaCTBOPOB KaKUX COoJied Ha rpaduToBOM aHOJE BbIJeJisf-
eTcaA KHUCJI0poA?

+NaNO3 ; CuS04 ; CaCOs3;

CuClz; CuS; NiBrz;

CuClz ; CuS; NaNOs;

CuS; NiBrz ; CaCOs.

MeTa/Zibl KaKOTo psiia MOTYT ObITh MOJIyY€HbI 3JIEKTPOJM30M Ppacl/IaBOB UX COJIed
U He MOTYT ObITb MOJIyYEHbI 3JIEKTPOJIM30M PAaCTBOPOB 3TUX COJIer?

+K; Na; Li;

Ba; K; Cd;

Cu; K; Cr;

Na; Cu; Ba.

[Ipu 3/1eKTpoIU3e BOAbI B TeueHHe 1 yaca 6bLIO MOJIyYeHO 56 1 Boaopoja ( H.y.).
OnpeaennTe cUIy ToKa (A), mpoueaniero yepes 3JIEKTPOJIM3eD .

1,34

+134

26,8

268



[Ipu B3aMMoAeiCTBMM KAaKHX KHMCJIOT C IUHKOM BblJ€e/IAeTCA BOJOPOJ :
HNOs3 (k)

HNOs3(p)

+HCI

+H2S04(p)

Kakue mMeTa/sibl IpU B3aMMOJENCTBUM C COJIAHOM M pa36aB/IEeHHOW CEpPHON KMCJIO-
TOM He BBITECHAKT U3 HHUX BOJOPOJ:

+Cu

+Ag

Mg

Ba

Kakue M3 MeTaJlJIOB BBITECHSIOT M3 LiesioYei BoLopoj ?
+Al;
Mg;
Cu;
+7n

C KakuM M3 BelleCcTB OyJeT pearupoBaTh MeJb?
NaOH

+AgCl

H20

HCI

C KaKkMMH U3 BellecTB Oy/JeT B3aUMO/eiCTBOBATh aJIIOMUHUM:
+Na OH

KNO2

+HCI

+H2S04(p)

C KakMMH U3 BelleCTB HHUKeJ/Jb OyAeT pearpoBaTbhb NPHU OGBIYHBIX YC/JIOBMSIX :
H20

02

+H2S04(p)

+CuSO04

Kako#l 13 MeTa/JIOB IaCCUBUPYETCA MPHU KOHTAKTE C BO3AYyXOM?
Cu

K

Au

+Al

Kako#l 3 meTa//10B naccuBupyetcs: npu KoHTakte ¢ H2 SO4( k) Ha xost0ze ?
Cu

Au

K

+Al



Ha3soBure NPOAYKT BOCCTAHOBJICHUA CepHOﬁ KOHueHTpI/IPOBaHHOﬁ KHCJ/JI0OThI IIPpH
B3aUMOJAEHCTBHH €€ C aKTHBHBIMH MeTa/I/IaMH

+H2S

SO2

S

H20

Ha3oBuTe NpOAYKT BOCCTAHOBJIEHHMSI CEePHOM KOHIEHTPUPOBAHHOM KHMCJOTHI MNPHU
B3aHMO,Z[EI‘;lCTBI/IH €ee C MAJIOAKTUBHBIMHU MeTa/IJIaMHA

H2S

SO

S

+S02

Kakoil U3 MeTa//IOB MOXKET BBINOJIHATH POJib AHOAHOIO MOKPBITHA AJA XKeJse3a?
Cu

Ag

Pb

+Mg

Kakoii T KOppPO3UM - XUMHMYeECKash WIH 3JIeKTPOXMMUYECKass — peau3yeTcsl MpHU
KOHTAKTe :

1) nMHKa ¢ pa36aB/JIeHHOW CEepPHOU KMC/IOTOH ; 2) a/IIOMHMHHS C pa36aBJIeHHON a30THOM
KHCJIOTOH ?

1 - xuMUUeckad ; 2 — XUMH4YecKad ;

+1 - 3/1IeKTpOXMMHYecKas; 2 — 3JIeKTPOXUMHUYeCKas;

1 - xuMuYecKas ; 2 - 3JIeKTPOXUMHUYECKas;

1 - asleKTpoxuMHuYecKas; 2 — XMuMU4ecKas .

YKaxkuTe psaj MeTa/LJIOB, KOTOpPbIE€ MOTYT BBINOJIHATb POJib
NPOTEKTOPOB MO OTHOLIEHHUIO K CBHHILOBOMY U3J€eJ/INI0, KOTOpoe
3KCIUIyaTUPYeTCA B 3JIEKTPOJIUTE, COAepKALeM KHCIO0POJ:
+Mg; Al; Ti
Ag; Au; Pt
Mg; Au; Pt

Al; Ti; Ag

Kakasa M3 cxeM KOpPpPO3MOHHOrO rajlbBAHM4YeCKOro 3JieMeHTa 3anucaHa NpaBHJIbHO?
Kakoii 3 MeTa/yioB GyAeT pa3pyllaThCs B pe3y/bTaTe KOPPO3HH :

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

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

1, paspywaerca Ti

1, paspywaerca Mg

2, paspyuaerca Ti

+2, paspyuaetca Mg

Kakass M3 cxeM KOPpPO3HMOHHOI'0 raJibBAHMYECKOro 3JIeMeHTa 3anucaHa NpPaBUJIbHO?
Kakoii 13 MeTa/LUIOB He OyJeT pa3pyllaThbCs B pe3y/ibTaTe KOPPO3HH :

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

2) (-)Ag | H2 0; 0 2 | Pb(+)?

1, Pb;



2, Pb;
+1, Ag;
2, Ag.

Meapb NOKpbITA 0JI0BOM. BbiGepuTe cxeMy KOPpPO3HOHHOIO raJibBAaHU4eCKOro 3J1€eMeH-
Ta, BO3HUKAIOILIEro NpU HApyLIEHUH LEeJI0CTHOCTH NOKPBITUA B YCIOBUAX BJIAXKHOM
aTrMmocdepsl :

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

(=)Cu [ H* | Sn(+);

(=)Sn | H*| Cu(+);

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

BbiGepuiTe 0AUH NpaBUIbHBIN OTBET. TOJIbKO OTpULIATE/IbHYIO CTENIEHb OKMC/IEHUS B
COeJUHEHUSX MOXKET NMPOSIBJIATh 3JIEMEHT:

6pom

KUCJIOPOJ,

XJI0p

+¢rop

Bbi6epuTe HeCKOJIBKO NPaBUJIbHbIX OTBETOB. UYTO U3 HUKeNepeyUCJIeHHOro BXOAUT
B COCTaB C0JIeBOro pacteopa /[10/Ib6eKKO:

+ IVMCTUJJIMPOBAaHHAs BoJla

HaTpuu

caxaposa

+ KaJIMU XJIOPUCTbIN

7 ()i

Bbi6epuTe 04MH NpaBU/IbHbIN OTBeT. Kucjaopoa Heo6XxoAUM /JJisl AbIXaHUS KUBOT-
HbIM OpraHv3MaM B Ka4yecCTBe:

+ OKUCJIUTES

BOCCTAHOBUTEJISA

KaK OKMCJIUTEJIs, TaK U BOCCTaHOBUTeEJISA

He MpOsIBJsIET B OOMEHHBIX MpOIeccaXx HU OKHUCAUTEJNbHbIX, HU BOCCTAaHOBUTEJbHbBIX
CBOMNCTB



Ta6sauua 3 - Kputepuu olleHKH cGOPMUPOBAHHOCTH KOMIIETEHIIUN

Koz u HauMeHOBaHue
WH/JIMKATOpa 10CTHXKe-
HUS KOMIIeTeHIIUH (Ya-

CTU KOMIIETEHI1H)

KpuTepuu oueHruBaHUs1 COOPMUPOBAHHOCTH KOMIETEHIMHU (YACTH KOMIETEHLIUH )

Ha 6a30BOM YPOBHE

Ha MOBBILIEHHOM YPOBHE

COOTBETCTBYET OLl€eHKEe «yIO0BJIETBOPHU-

COOTBETCTBYET OLI€EHKE «XO0pOoImo»

COOTBETCTBYET OLI€EHKE «OT-

TEeJIbHO» 65-85% oT MakcuMasibHOTO 6as- JIUYHO»
50-64% oT MakcUMasIbHOTO GaJlia Ja 86-100% oT MaKCMMaJIbHOTO
6aJs1a
3HaAThb:
H/]-1 3HaeT OCHOBHBbIE CTyZeHT ycBOWJ OCHOBHOE coZiep:kaHue Moy CTyZileHT moka3biBaeT 3HaHUsA | CTyleHT NoKa3blBaeT TIJybo-

eCTeCTBeHHble, 6U0JIOTU-
yeckue U npodeccro-
HaJIbHbIE TIOHSATHUS U Me-
TO/ibl IPU PELIeHHUH 00-
menpodeccuoHaabHbIX
3ajla4, COBpeMeHHbIe
TEXHOJIOTUU C UCTI0JIb30-
BaHUEM NPUOOPHO-
WHCTpPyMeHTaJIbHOH 6a-
3Bl

HeopraHU4Yeckol XMMHH, HO UMeeT NPo6eJibl
YCBOEHUHU MaTepHaJia, He NPensaTCTBYOIHE
Jla/IbHeN1IeMy 00yUYEeHUIO:

-B JIOTUYECKOM PACCy>K/IeHUH HeT CylLeCTBEeH]
OLIMO6O0K, HO 0MyIlleHa CyleCTBeHHasl OIIMOK
MaTeMaTH4YeCKUX pacyeTax PU pelieHUun
3ajay;

BCET0 U3Y4YEHHOI'0 IPOrPaMMHOI0
MaTtepuasa. [laéT nosHbIM U Npa-
BUJIbHBIA OTBET Ha OCHOBE H3y-
YeHHBbIX TEOPUH; He3HAYUTeJsb-
Hble OIIMOKM U HeJO04YEThbl NpHU
BOCIIPOM3BEJEHUU  HU3YYEHHOIO
MaTepuasa, Omnpejie/leHUus IOHs-

-1abopaTopHasi paboTa BbINOJIHEHA MNpPaBUJITUW JajJ HENOJIHble, HEOOJIbIIME

He

MeHee YeM HalOJIOBHHY WJIH J0NylleHa
CylIeCTBeHHas OIMOKA B XO/ie SKCIIePUMEHT3
06bsicCHeHUH, B 0pOpMJIEHUU PaboThI, B
COOJII0/IEHUH MTPAaBUJ TEXHUKHU 6€30MacHOCTH
paboTe c BellleCTBaMU U 060pPY/0BaHUEM,
KOTOpasi UCIIPaBJISeTCs 110 TPEOOBAHUIO YUUT
- MaTepuaJl u3JaraeT HeCUCTEMATU3UPOBAHH
dparmMeHTapHO, He BCer/ja Nocjae/j0BaTebHO;
-MOoKa3blBaeT HEAOCTAaTOYHYI CHOPMHUPO
HOCTb OT/IeJIbHbIX 3HAHUN U YMEHUH; BbIBOJ
0060011eHUsI apryMeHTUPYET C€J1abo, AONyCKa
HUX OLIUOKHU.
- IOMYCTUJI OLUUOKU U HETOYHOCTH B UCIIOJ]
BaHUU HAYYHOU TEPMHUHOJIOTHH, OIpeJed

HETOYHOCTU NMPH HCIOJb30BaHUU
HAy4YHbIX TEPMUHOB WJIU B BBIBO-
Jax U 06001IeHHAX U3 HabJoze-
HUH U ONIBITOB; MaTepHaJl U3Jjara-
eT B ONpeJieJIeHHOW JIOTUYeCKOU
M0C/IeI0BaTE/IbHOCTH, MPU 3TOM
JIONyCKaeT OIHY Herpyoyto
OIIMOKY WJIU He OoJiee JBYX HEJ0-
YeTOB U MOXeT UX UCIPABUTb Ca-
MOCTOSITEJIbHO NpPHU TpPebOBaHUU
WM TpU HeOOJIbIIONW MOMOIIHU
npenojiaBaTesis; B OCHOBHOM
YCBOWJ Y4eOHBIA MaTepHast; MoJ-
TBEPKJAeT OTBET KOHKPETHBIMHU
npuMepaMu; MpPaBUJIbHO OTBeya-

MOHSTUH JaJ HEeJJOCTaTOYHO YETKUE;

€T Ha JONOJIHUTEJIbHBI€ BOIIPOCHI

KOe U IOoJIHOEe 3HaHHe U MOHU-
MaHUe Bcero o6béMa Mmpo-
rpaMMHOr0 MaTepuasa; IMoJ-
HOe T[OHHMaHHWe CYUIHOCTH
paccMaTpUBaeMbIX  MOHSATHUH,
sIBJIEHUH U 3aKOHOMEPHOCTEH,
TeOpHM, B3aUMOCBSI3eH; J1abo-
paTopHasi paboTa BbINOJIHEHA
MOJIHOCTbIO U MPABUJIbHO, CJle-
JIaHbl TpaBUJIbHbIE HabJIO/e-
HUA U BbIBOJIbI;

3KCIePHMEHT OCYILECTBJIEH MO
IJIaHy C y4eTOM TeXHUKHU Oe3-
ONACHOCTH W MpPaBUJ PabOThI C
BellleCTBAaMHU M 060py/0BaHU-
eMm;




- He UCIT0JIb30BaJl B Ka4eCTBe [J0Ka3aTe/IbCTB:
BBIBO/ZIbI M 060611[eHUs U3 HabJII0eHUH, GpaKT,
OTBITOB WJIK JOMYCTUJ OIIUOKH NMPU UX U3J
HUY;

nperno/iaBaTeis.

B JloruyeckoM paccyXZeHHUU U
DpelleHU  HeT  CYIeCTBEHHBIX
OLIKOOK, HO 3a/aya pellleHa Hepa-
IIMOHAJIbHBIM CIIOCOGOM HWJIM J0-
nylieHo He 6GoJiee JBYX HeCylle-
CTBEHHbIX OILMOOK.

YmeTn:

HJ[-2 YMeeT UCII0JIb30-
BaTb OCHOBHbIE eCTe-
CTBeHHbIE, 6HoJIOTHYe-
CKHe U podeccuoHab-
HbI€ TIOHSITHUS U METO/IbI
NpU pellleHruH 0611enpo-
dbeccuoHa/IbHBIX 33/]a4

OTBeyaeT HeNoOJIHO Ha BONIPOCHI IpenoiaBaTe
(ymyckasi ¥ OCHOBHOE), UJIK BOCIIPOU3BOJUT
coZiep>kaHue TeKCTa y4eOHHUKa, HO HeZ0OCTaTO
IIOHMMaeT OTZeJIbHbIE N0JI0KEeHHU S, UMEIOL 1€
Ba)KHOE 3HAaYEHUE B 3TOM TEKCTE.
O6Hapy>XHMBaeT HeJOCTaTOYHOE TIOHUMaHUe
OT/le/IbHBIX MOJIOX)KEHHUH TPU BOCTIPOU3Be/IeH})
TeKCcTa y4eOHUKa (3amvceid, NepBOUCTOYHHU
WJIn

OTBeYaeT HENOJIHO Ha BONPOCHI NpenojaBart
JI0IlyCKasli OJiHy-/iBe IpyOble OLIKMOGKH BBICTA
eTcsl CTYZleHTYy, KOTOPbIA He COBCEM TBEPAO
JleeT MaTepyasioM, IpU OTBETaX JOMYyCKaeT M
CyllleCTBEHHble MOTPEINHOCTH, UCKaXKEeHUS JI
yeCcKoH nocJjie,oBaTeJbHOCTH,

HETOYHYI0 apryMeHTalLUI0 TEOPETUYECKHUX
N0JI0KEHUH, UCTIBIThIBAeT 3aTPYyJHEHUs NIPU
pelIeHUH JOCTaTOYHO CJI0XKHBIX 33/1a4.
UcnbIThIBaeT 3aTpyJHeHUs] B NPUMEHEHUU
HUM, HEOOXOAUMBIX /ISl pelleHus 3aa4 pa3
HBIX TUIOB, IPU 06'bSICHEHUH KOHKPETHBIX S
HUU HA OCHOBE TEOPUH U

3aKOHOB, WJIM B NOJATBEPXJIEHUU KOHKpeT

CTyneHT yMeeT CaMOCTOSITEJIbHO
BBIJIEJISITh TJIaBHbIE MOJIOXKEHUS B
M3y4YeHHOM MaTepuasie; Ha OCHO-
BaHUU (GAKTOB U IPUMEpPOB
0600111aThb, /eJaTh BbIBO/bI, yCTa-
HaBJIUBaTb BHYTPHUIpPeJMeETHbIE
cBs3U. [IpuMeHATH MOJy4YeHHbIE
3HaHUS Ha NpaKTUKe B BU/I0U3-
MEHEHHOM CUTYyalUH, COOJIIOATh
OCHOBHble TMpaBWJa KyJbTYpbl
YCTHOM pedyy U CONPOBOXKAArolIen
IMMCbMEHHOH, HCII0JIb30BaTh
Hay4yHble TEpPMHHBI; JiabopaTop-
Hasg paboTa BbINOJIHEHA IIpa-
BUJIbHO, CJieJlaHbl TpaBUJIbHbIE
HaOJIIOJleHUs] U BbIBOJbl, HO NpPH
3TOM 3KCIIEPUMEHT MPOBEJIEH HE
INOJIHOCTbI0 WJIU [ONYIleHbl He-
CyllleCTBEHHbIe OLIMOKU B paboTe
C BellleCTBaMH U 060pyJ0BaHUEM.

IpHUMEpPOB

CTyZleHT yMeeT COCTaBUTb
IOJIHBIA U NPaBUJIBHBIM OTBET
Ha OCHOBE M3y4YEHHOr0 MarTe-
puaJsia; BblAeJATh IJIaBHbIE I10-
JIOXKEeHUH, CaMOCTOSITEJIbHO
NO/JTBEPX/JAaTb OTBET  KOH-
KpeTHbIMU NpuMepaMu, ¢ak-
TaMH; CaMOCTOSTEJNbHO U ap-
TYMEHTUPOBAHO [ieJlaTb aHa-
JIU3, 0000I1eHHA, BbIBOJBI.
YcraHaBIMBaTh MeXIpeaMeT-
Hble (Ha OCHOBe paHee MpPHO6-
peTEHHbIX 3HAHUM) U BHYTpPH-
npeJMeTHbIE CBSA3U, TBOPYECKHU
NPUMEHSTH MOJyYeHHbIe 3Ha-
HUSI B HE3HAKOMOW CHUTyalluH.
[locnenoBaTesibHO, 4ETKO,
CBA3HO, 0OOCHOBAHHO U 6e3-
OIIMOOYHO H3J1araTh Y4eOHBIN
MaTepuaJsi; 1aBaTb OTBET B JIO-
rMyeckoll  IocjieJloBaTeJIbHO-
CTHU C UCNOJIb30BaHUEM IPUHSA-
TOA TEPMUHOJIOTUH; [eJlaThb
COOCTBEHHbIe BBIBOJbI; dop-




IMPpaKTH4Y€CKOI'o IPpUMEHEHHUA Teopnﬁ

MyJIMPOBAaTb TOYHOE OIlpe/je-
JIeHHWEe W MCTOJIKOBaHHE OCHOB-
HBIX MNOHATHUH, 3aKOHOB, Te€O-
pUM; IPU OTBETE He MOBTOPSTh
JIOCJIOBHO TEKCT Y4yeOHUKA; W3-
JlaraTh MaTepuasj JUTepaTyp-
HbIM SI3bIKOM; IPAaBUJIbHO U 00-
CTOATEJbHO OTBeYaTb Ha [o0-
MOJIHUTEJIbHbIE BOMPOCHI Y4M-
Tesisl. CaMOCTOSITEJIBHO M pa-
LIMOHAJbHO HCII0JIb30BaTh
HarJisiiHble MOCO6OUs, CIIpaBoY-
Hble MaTepuasbl, Y4eOHUK, /10-
MOJIHUTEJIbHYI0  JINTEPATYpYy,
MEPBOUCTOYHUKH; TPHUMEHSTh
CHUCTEMY YCJOBHBbIX 00603Haye-
HUU NpU BeJleHUHU 3alucei, co-
NPOBOXKJAKOUIUX OTBET; HC-
[0JIb30BaHWeE IJid JloKa3aTeJlb-
CTBa BBIBOJOB U3 HabOJIIOJeHUN
U OIIBbITOB;

Bnapgets:

HJ]-3 BiageeT HaBbIKaMH
060CHOBaHHUS U peasivsa-
UM B IpodecCcruoHaIb-
HOU J1eITeJIbHOCTH CO-
BpPEMEHHBIX TEXHOJIOTUHN
C UCN0JIb30BaHUEM NPHU-
60pHO-
MHCTPYMEHTAJIbHOU Oa-
3bl

CTy#eHT BJajieeT HEOOXOAUMBIMU HaBblKa- | CTyZleHT He o6JiafiaeT JOoCTaTOoY-
MU paboThbl C NpUbOpaMH, YepTekKaMH, cxe- | HbIM HaBbIKOM pPabOThl €O CIpa-
MaMM U rpadukaMy, CONyTCTBYIOIIMMHU OT- | BOYHOM JIMTEPATYPOH, yUeOHUKOM,
BeTYy; 3allCH, CONPOBOX/AAIOIIMe OTBET, CO- | IEPBOMCTOYHUKAMU  (IPaBUJIbHO

OTBETCTBYIOT TPeOOBAaHUSAM.

OpPUEHTUPYeTCsA, HO paboTaeT MeJ -
JIEHHO).

BiiageeT HaBbIKAMU peLIEHUA XU-
MHUUYECKUX 33/a4 10 3aJlaHHOMY aJl-
TOPUTMY

CTyneHT BJajeeT KyJbTypou
MBIIIJIEHUS; CIOCOOHOCTBIO K
000011[eHUI0, aHaJIu3y, KPUTHU-
YeCKOMY OCMBICJIEHUIO, CHUCTe-
MaTH3alMH, TIOCTaHOBKE lieJiei
U BbIOOpY NMyTed UX JOCTHXKe-
HUS, B JIOTUYECKOM paccyx/je-
HUW U pelleHUU HeT OLIUOOK,
3aZlaya pelleHa palyoHaJib-
HbIM CHOCOO0M; MPOSIBJEHBI
HaBBbIKU OpraHu3alMOHHO-




TPYyAOBbIX yMeHUH (mojanep-
’KUBAIOTCS 4YUCTOTa paboyero
MecTa U TMOpSJIOK Ha CTOJIE,
5KOHOMHO MUCIOJIb3YIOTCS pe-
aKTUBBI).




Mopayas 2: «Oprannyeckas XuMHA»
Pa3paes 6 «TeopeTHyeckre OCHOBBI OpraHM4eCKOM XMMHUHU. YTJ/1eBOA0POAbI (AKa-
HBI, AJIKeHBbI, aJIKaJ]MeHbl, aJIKMHBI, ApEeHbI)»

Bonpocsl /1 co6ecejoBaHMs 10 pa3jaeiy 6 «TeopeTudyecKre OCHOBbI OpraHuye-
CKOH XMMMU. YTJIEBOAOPO/AbI (AIKaHBI, aJIKEHBbI, aJIKaJUEHbI, aJIKHHbI, apEHbI)»

1. Teopusi XMMHYECKOr0 CTPOEHHS OpraHuYeCcKUXx coeiluHeHu A.M. ByTsieposa.

2. CTpoeHue aToMa yrjepoja.

3.HoMeHKk/1aTypa opraHu4ecKux coeJMHEeHU M.

4. 3oMepus opraHu4eCcKUX coeJUHEHNUH.

5. Kinaccudukanuys opraHuyeckux cOeJUHEHUN MO YIIepoJHOMY CKeJieTy U M0 QyHKIH-
M.

6. XuMH4yecKas CBA3b B OpTaHUYeCKUX COeJUHEHUSX.

7. Knaccudukauusa opraHM4ecKuX peakiui.

8. OnpeJesieHne aJIKaHOB, aJIKEHOB, aJIKUHOB, apEHOB.

9.T'omos10TrMYeCKuU pAL.

10. HoMeHKkJ1aTypa U BUZbl U30MEPUH, XapaKTepHbIe J151 Ipe/le/IbHbIX U Helpe/le/IbHbIX
yIJ1I€BOJIOPO/IOB.

11. Cnoco6bl noJsy4yeHusl.

12. ®usuyeckue CBOUCTBA.

13. XuMuyeckue cBoucTBa. KauecTBeHHbIE peaKLIMU HA IBOMHYIO U TPOMHYIO CBAI3b.

14. laTb Ha3BaHUeE 10 CUCTEMATHUYECKOW U pallMOHAaJIbHOU HOMEHKJIaType.

15. HanucaTtb $popMyJibl 10 HA3BaHHUIO

16. Kakue yri1eBoZ0po/ibl pearupyoT ¢ METUJIOBBIM CIUPTOB: OyTeH-2 WU OyTUH-27

17. Kakue u3 yriieBoIopo/i0B pearupyoT C aMU/IOM HaTpHUs: 6yTeH-1 uiu 6yTuH-1?

18. Kako¥i 13 yrineBoZopo/Zi0B Oy/ieT pearupoBaTb C aMMHUa4YHbIM PaCTBOPOM HUTpATa
cepebpa: 6yTeH-1 uau 6yTUH-1?

19.HanucaTp peakiuy noJiy4eHus TOMOJIOTOB alleTU/eHa (3TUlaleTUIeH U JMMeTH1a-
LeTUJIeH) U3 alleTuJieHa Yyepe3 CTaiMi0 00pa3oBaHus alleTUJIEeHU0B.

20. Kakue cnupThl 06pa3yoTcs NpU AerdapaTanu CiupTa 2-MeTUJNPONaHo U 3-
METHUJI0yTaHO-27

21.IlpoBecTH oKHCIeHUE 2,4-TUMETHUINEHTEH-2.

22. [lpaBuJia 3aMellleHHs] B 6€H30JIbHOM KOJIbIIE.

TumnoBble ynpakHeHUs 10 pa3aesy 6 «TeopeTuyecKue OCHOBbI OPraHUYECKOH XHU-
MHH. YT/1eBOAOPOAbI (AJTKaHBbI, aJIKEHbI, aJIKaAUEHbI, aJIKUHbI, apEeHbI )»

1. HanummuTe cTpyKTypHble GOpPMYJIbI CIeyIOLIUX YTJIeBOJOPO/JOB U JaliTe Ha3BaHHUeE 110 paLKo-
HaJIbHOM HOMEeHKJIaType: 2,3,3 - TPUMeTU/NeHTaH

2. HanuuuTte cTpyKTypHbIe pOpPMYJibl U JaiiTe Ha3BaHUE 110 CUCTEMAaTHYeCKOW HOMeHKJIaType:
MEeTHUJI3TUIU30NPONUIMETaH
3. Hanumute cTpyKTypHbIE GOPMYJIbI C1eAYIOLMX YIJI€BOAOPO/OB U laiiTe Ha3BaHUe 10 paly-
OHaJIbHOW HOMeHKJIaType: 2,2,4 - TpUMeTU/I-3-3TUJITeKCaH
4. HanumuTe cCTpyKTypHble GOpPMyJIbl U aliTe Ha3BaHHUe 10 CACTeMaTH4eCKON HOMEeHKJIaType:
MEeTUIAUA30NPONUIMETAH

5. HanuuuTte cTpyKTypHble GOpMYyJibl C1ey0LIMX YIJ1eBOJLOPOJO0B U JaliTe Ha3BaHHUeE 110 PaLKo-
HaJIbHOU HOMeHKJIaType: 2,3-AUMeTU/I-3-U30NPONUJIreKCaH



6. HanuumuTe cTpykTypHbIe pOpMyJIbl U jlaliTe Ha3BaHUE 110 CUCTEMAaTUYeCKOM HOMEeHKJIaType:
JAU3TUIN30INPONUIMETAH
7. HanuuuTe cTpyKTypHble GOpMYJibl CIey0LIMX YIJIeBOLOPOJO0B U JaliTe Ha3BaHHUeE 110 PaLKo-
HaJIbHOW HOMeHKJIaType: 2,4-AUMeTU/I-3-U30NPONUJIIIeHTaH
8. HamumuTe cTpyKTypHble GOpMYJibl U JAaiiTe HA3BaHUE M0 CUCTEMATUYECKOW HOMEHKJIaType:
MeTHUIM30IPUNIUIN300yTUIMETaH
9. HanuumwuTe cTpyKTypHble GOPMYJIbI CIeAYIOLMX YTIJIeBOJAOPOAOB U JaliTe Ha3BaHUe 10 paLuo-
HaJIbHOM HOMEHKJIaType: 2-MeTUJI-4-3TUJ1-3-IPONU/IrenTad
10. Hanumute cTpyKTypHble GOpMYyJIbl U JalTe HAa3BaHHUe 110 CHCTeMaTHYeCKON HOMEHKJ/IaType:
JAUTPeTOyTUIMETaH
11. HanumuTe cTpyKTypHble GOpPMYJIbI CIeyOLIUX YIJIeBOJOPO/JOB U JalTe Ha3BaHUeE 110 paLKo-
HaJIbHOM HOMEHKJIaType: 3-MeTHJI-3-3TUJITeKCaH
12. HanuuuTe cTpyKTypHble GOpPMYJIbl U JalTe Ha3BaHHUeE 10 CUCTeMAaTUYeCKON HOMEeHKJ/IaType:
MeTUIAUBTOPOYTUIMETAH
13. HanuwmuTe cTpyKTypHBIe GOPMYJIbI CJIeIYIOIIUX YI1€BOJ0PO/L0B U aiTe Ha3BaHUe N0 palLto-
Ha/IbHOW HOMEHKJIaType: 2,5-TUMeTUJI0OKTaH
14. Hanumute cTpyKTypHble GOpPMYJIbl U JalTe HAa3BaHHUe 110 CHCTeMaTHYeCKON HOMEHKJ/IaType:
TPUMETHUIITUIMETAH
15. HanumuTe cTpyKTypHble GOpPMYJIbI CIeyIOLIUX YTJIeBOJOPO/OB U JaliTe Ha3BaHHUeE 110 paLHo-
HaJIbHOM HOMEHKJIAaType:2-XJIop-2- METUJ- 3- 3TU/I-0OKTaH
16. HanumuTe cCTpyKTypHble GOPMYJIbl U JaliTe HA3BaHUE N0 CUCTEMATHUYECKON HOMEHKJIATYPE:
MEeTHUIM30NPONUIBTOPOYTHUIMETAH
17.HanuuuTe cTpyKTypHble GOpPMYyJIbl CIeAYIOIIUX YTJIEBOLOPO0B U JaliTe Ha3BaHUe M0 pa-
IUOHAJIbHOW HOMeHKJ1aType: 2,4,4,-TpUMeTHINIeHTaH
18.HanuuuTe cTpyKTypHble GOPMYJIbI U JjaiiTe Ha3BaHUeE 10 CHCTeMaTH4e CKOM HOMeHKJaType:
JAU3TUIN30INPONUIMETAH
19. HanumuTe cTpyKTypHBIE GOPMYJIBI CJEeAYIOLUX YI€BOAOPOL0OB U JJaiTe Ha3BaHUe 10 paLuo-
HaJIbHOM HOMEHKJIAType: 2,3-AUMeTUNA-4-3TUI-TIeHTaH
20. HanumuTe cTpyKTypHbIe pOpMYyJibl U JJaiiTe Ha3BaHUE N0 CUCTEMAaTUYECKOW HOMEHKJaType:
JAUTPeTOyTUIAMMETUIMETaH
21. HanumuTe CTPyKTYpHbIE GOPMYJIbI CJIeAYIOIUX YIA€BOA0POL0B U laiiTe Ha3BaHUe 10
palMoHa/JIbHOM HOMeHKJaType: 2,3,5 ~-TpUMeTUJIrenTaH
22. HanumuTe CTpYKTypHble GOPMYJIbl U AAalTe Ha3BaHMe 10 CUCTeMaTUYeCKO HOMeEHKJIaType:
JAU3TUIN30NPUIIUIMETAH
23. Hanumure cTpyKkTypHble GOpMYyJIbI CIeAYIOLIUX YIJIeBOLOPOOB U JalTe Ha3BaHHUeE 10
palMoHa/JIbHON HOMeHKIAType: 2,2,3 - TPUMeTUI0yTaH
24. HanuumuTe CTPyKTYpHble GOPMYyJibl U JjaiiTe Ha3BaHUE N0 CUCTEMAaTUYECKOW HOMEHKJaType:
JAUMEeTUIITUIMETaH
25.HanuuuTe cCTpyKTypHble GOpMYJibl CIeyOUIMX YIJIEeBOL0PO/ 0B U JjJaiiTe Ha3BaHHUE 110 paLHo-
HaJIbHOW HOMEHKJIAType: 2,2,4,-TpUMeTUJ1, 3-3TUJITeKCaH
26. HanumuTe cTpyKTypHbIe GOPMYyJIbl U laliTe Ha3BaHMe N0 CUCTeMaTU4YeCKOH HOMeHKJIaType:
TPUMeTU/IMEeTaH
27. Hanumure cTpyKkTypHble GOpMYyJIbI CleAYIOLIUX YTJIeBOLOPO/OB U JaliTe Ha3BaHHUeE 10
palMoOHa/JIbHOM HOMEHKJ/IaType: 2,2,3,3-TeTpaMeTHU/NeHTaH
28. HanuumuTe cTpyKTypHble GOPMYyJibl U jaiiTe Ha3BaHUE N0 CUCTEMAaTUYECKOW HOMEHKJaType:
JUTPeTOyTUIAMMEeTHUIMETaH
29. HanumuTe CTPyKTypHbIE GOPMYJIbI CJIeAYIOLUX YIAEBOAOPOA0OB U JaiiTe HAa3BaHUe IO pa-
LIJMOHAJIbHOM HOMEeHKJIaType: 2,4-1UMeTuJ1, 3-U3011pONUJITeKCaHTaH
30. HanumuTe cTpyKTypHble GOPMYJIbl U JaliTe Ha3BaHUe N0 CUCTeMaTUYeCKOM HOMeHKJIa-
Type: MeTU/IAUU30NPONUJIMETAaH.
1. HasoBuTe no MexAyHapOJAHOW HOMEHKJIAType



H3C - CH=CH - CH = CH:
2. HamumuTe cxeMy B3aumozeicTBus 1,3-6yTajjieHa c 0JHOM MOJIeKyJIol 6poMma.

3. HanuuuTe popMysly HECUMMETPUUYHOTO IUITUIITUIEHA U HA30BUTE €ro M0 MeX/AyYHapO/I-
HOU HOMEeHKJIaType.

4. HanumuTe cxeMy B3aUMO/IeMCTBUSA IIPOIUJIEHA C CEDHOW KUCJIOTOU U HA30BUTE NPOAYKT
peakLuHu.
31 . Ha3oBuTe no paliuoOHaJIbHOM HOMEHKJIAType
HC=C-CH-CHs

CHs
32. Hanumute cxemy nosydyenus 1,3-6yTasveHa U3 3TUI0BOro cnupTa (no Mmetony Jlebesaena).
33. HazoBuTe 1o MexXX/[yHapOAHOM HOMEHKJIaType

(H3C)2-C=CH-CH=C- (CHs)2

34. Kakoe u3 aByx ykazaHHbIx coeaiHeHu H3C - CH = C H- CHs u
H3C - CHz - CHz2 - CH3 okucsisieTcq pacTBOpOM lepMaHraHaTta Kaaua? HazoBuTe ero no Mexzay-
HapOJHOW HOMEHKJIATYpPE U IPUBEAUTE CXEMY PEAKLIUU.
35. HazoBuTe no payroHaJibHOW HOMEHKJIAType

HC=C- CH - CHz - CH3

CHs
36. YkaxxuTe MexaHU3M NpucoeJuHeHus bpoMa K 1,3-6yTazueny.

37. HazoBuTe 1o MeXX/[yHapoAHOW HOMEeHKJIaType
H3C-CH-CH=C-CHs

CH3
38. HamumuTe cxeMy NpUCOeAUHEHUS XJIOPUCTOTO BOJIOPOA K MpornusieHy. O0bsICHUTE Ha 3TOM
npruMepe npaBuao MapKOBHHUKOBA C O3UIIMHU 3JIEKTPOHHOU TEOPHH.

39. HazoBuTe 10 MeX/yHAapOAHOM HOMEHKJIaType
H3C-C=C-CHs

CHs CH2

CHs
40. HanumyTe cxeMy NoJIy4YeHHUs NMPONUJIEHA U3 IPONUI0BOr0 CIMPTA. YKaXKUTEe MeXaHU3M pe-
aKLMHU.

41. HazoBuTe 10 pallMOHAJIbHOW HOMEHKJIAType
H3C - CH - CH = CH2

CHs

42. YKaxxuTe MeXaHU3M peaKLMy NPpUCOeJMHEHNUA 6poMa K aTueHy. Kak Ha3bIBaloTCA peakLuu
NpUCcoeUHEeHUS TAKOro Tuna?
43. HanuuuTe CTPYKTYPHYIO GOPMYJTy CUMMETPUYHOIO JUU30IPONUISTUIEHA.
44, HanumuTe cXeMy OKHCJIEHUA IPOIMJIeHAa PpaCTBOPOM MApPraHLlOBOKUC/IOTO KaJIUA B MATKUX
ycnoBuUsx (peakuus Barnepa).
45. HazoBHTe N0 palluOHa/IbHOM HOMEHKJ/IaType

H2C = CH - CH = CH2
46. HanumurTe cxeMy B3auMoelcTBUSA 1-6yTeHa ¢ BOJOH.



47. HanumuyTe cxeMy NnoJMMepU3aliu 3TuaeHa. KakoBo NpomblllJieHHOe 3HaYeHUe JIaHHOU pe-
aKIMH?
48. HanumuTe cxeMy B3aMMO/JEWCTBUS JUBUHUJIA C OHOW MOJIEKYJI0M GPOMUCTOr0 BOJOPOAA.
49. HazoBuTe 10 pallMOHaJIbHOW HOMEHKJIAType

H2C=C-CzHs

Cz2Hs
50. HanumuTe cxeMy noJsiyueHus MeTu/aaneTuaeHa us 1,1-guépomnponaHa.
51. HanuuuTe cTpyKTypHYyt0 popMysny 3-MeTUOyTHHA-1.
52. YkaxuTe MexaHU3M peaKLUH M0oJy4eHUsI 3TUJIeHA U3 COOTBETCTBYIOLEr0 raJ0reHONpons3-
BOJIHOT'O B IPUCYTCTBUHY COUPTOBOrO pacTBOpA LIEJ0UH.

53. HazoBuTe 1o Mex/IyHapoAHONH HOMEHKJ/IaType
CH3z-CH=C-CHs

C|H2
CHs
54. YkaxuTe KaueCTBEHHbIe peaKlMU Ha IBOMHYIO CBSI3b. HanumuTe cxeMbl peaKIuu.

29. HazoBuTe 110 MeX/AyHAapOJHOU HOMEHKJIaType
H3C-CH2-CH= C-CHz-CHz-CHs3

H3C - CH - CHs
55. HanumuTe cxeMy OKMCJIeHUSI CAMMETPHUYHOTO JUMETUI3THIEHA XPOMOBOM CMEChIO (3HED-
TUYHOE OKUCJIEHHE)
56. HazoBuTe coeJUHEHHS 10 CUCTEMATUUYECKON U pallMOHAIbHOM HOMEHKJIATypaM:
A) CH3 - C=C- CH- CHs
I
CHs
B) CH3 - CH- C = C- CH- CH3
I |
CH3 CHs3
57. Kakue yrjieBoJJ0po/ibl MOKHO MOJIYYUTh NPH AEWCTBUH CIUPTOBOr'0 PACTBOpA LIeJI0YHU Ha:
A) (CHs)2- CH - CHBr - CHz Br
B) 3-meTuu, 1,2-auxsnop6yTaH
58. HazoBuTe 1o panroHaJbHOM HOMEHKJIAType
HC=C-CH - CHz- CHs3

CHs

59. HanuumuTe CTPyKTYpHYIO GOopMyly mpem-6yTUlalleTUIEHA U HA30BUTE €T0 M0 MeX/AyHa-
pPOZIHOM HOMEHKJIATYPe.
60. HanuiuTe cxeMy 06pa3oBaHUs aleTUJIEHUAA M.
61. [IpoBenuTe peakyuio Kyyeposa c:

A) nponuH

B) 6yTuH-2
62. JlaiTe Ha3BaHUA 10 CHCTEMAaTHUYECKOW U pallMOHAaJIbHOM HOMEHKJIaType:
A)H3C-CH-CH2-C=CH

C2Hs
B) H2C=CH-CH=CH
63. Ucxons u3 aljeTueHa NoJyYUuTh Oy TUH-2.
64. Kakue yryieBoIopo/ibl pearupyoT C CHHUJIbHON KHUCJIOTOM?



A) 3-meTun6yTEeH-1 b) 3- Menun6yTHUH-1
65. HanuimuTe cTpyKTypHbIEe GOPMYJIbI CJIeAYIOLUX COeJUHEHUM:
A) 3,3,4,4,-TeTpaMeTUINIEHTHUH- 1
B) MeTu/aTUNALIETUIEH
B) 3-MeTun6yTHH-1
[') CsHs
66. Kakue yryieBogopo/bl N0JIy4aTcs NpU AEUCTBUM CIMPTOBOTO pacTBOpa LeJ04H Ha 3-
XJI0pOyTaH.
67. Kakue yryieBogopo/bl pearupyooT C aMHUJ0M HaTpUS:
NPONKH; JUMeTHUIaleTHIeH?
68. HanuiuunTte 1 HaA30BUTE M0 CHCTEMAaTUUYECKON HOMEHKJIATYPE U30MepPbI 3-MeTUI0YTUH-1.
69. HanuiuuTe peakijuu CTyNeH4aToOro ruipupoBanus 2,5-AuMeTu/NreKCuH-3. HazoBure obpa-
3yI0lliMe YrJeBOJOpO/bl 10 CUCTEMAaTUYeCKOM HOMEHKJIAaType.
70. HanuiuTe XMMHA4eCcKUe peaKLuy PU NOMOUIA KOTOPbIX MOXKHO OTJIMYUTh NPONUIALLETH-
JIEH OT MeTUJI-3TUJI-alleTUJIeHa.
71. Ilosiy4uTe BCEMU U3BECTHBIMU CIIOCOOOMU:
a) 3TUJI6EH30JT;
6) ToJyOI;
B) U30IPONUJIOEH30T;
T') OPTO-KCUJIOJ;
J1) mapa-KCHJIOJI:
72. 00'bSICHUTE MEXaHU3M U NIPOBeTe HUTPOBAaHUE COEJTUHEHUN:
a) xJ1op6eH30113;
6) nponu/a6€eH3013;
B) HUTPOGEH30.13;
r) 6eH3a/bJeruja:
73. B kakoii 1ocJie0BaTeJbHOCTH CJIeyeT NPOBECTU PeAKIMH, YTOObI MOJYIUTh, UCXOS U3
6eH3oJ1a:
a) N-HUTPOXJIOPOEH30T;
6) 0O-HUTPOXJIOPOEH30JI;
B) M- HUTPOXJIOPOEH30JI;
r) n-cyJibpobpoMObEeH30.T;
1) o- cysibpoO6poMOEH30T:
74. B peakyuto @pugens-Kpadrca BBeguTe:
a) 9TUJIOEH30J1 U XJIOPUCTBIA 3TUJ;
6) TOJIyoJ1 U GPOMUCTBIM U30TIPOITII;
B) 6€H30J1 U 3TUJIOBbIN CIUPT;
') BTOPUYHBIN 6POMOYTUJ U U30IPONUJIOEH30I;
75. 3 6eH30J1a NOJNYYUTh NAapa-TOIY0JICYAbPOKUCTOTY.
76. 13 6eH30J1a MOJIYyYUTh OPTO-KCUJI0J (1,2- AJUMeTHUI6€eH301)
77. W3 6eH30/1a MOJYyYUTb KyMoJ1 (M30IPONUI6EeH30.1)
78. Y3 6eH30.1a MOJyYUTh apa-Nponruan300yTHUI0EH30I.
79. U3 6eH30J1a MOJIYyYUTh MeTa-AU3TUAOEH30JI.
80. 13 6eH30./1a NOYYUTH Napa-GTOpOEH30MHYIO KUCJIOTY.
81. U3 6eH30/1a MOJYyYUTh META-JUHUTPOTOJIYOI.
82. U3 6eH30J1a MOJYyYUTh OPTO-AUXJI0POEH30MHYI0 KUCJIOTY.
83. U3 6eH30/1a NONy4YUTH 2,4,6,-TPUMETUIOPOMOEH3 0.
84. 13 6eH30.1a IOJYyYUThb MeTa-AUITUIOEHOJICYIbPOKUCIOTY.

Tpe6oBaHus K 0pOPMIEHUIO OTYETA MO JIA60PaTOPHOM pa6oTe N0 MOAYJII0 2
«OpraHu4eckas XumMus»



OTuyeTa odpopMJisieTcs B 1aOOPATOPHOU TETPA/U.

CozepxxaHue oTyeTa:
NOPSAAKOBBIM HOMeP JIabopaTOPHOH PabOThI, ee Ha3BaHUE;
1jeJ1b paboThl;
3a/JlaHUE;
KpaTKoe TeopeTHYeCcKoe BBeJleHHe K JaHHOU paboTe;
Ha3BaHUeE ONbITOB;
odopMJieHHE Pe3yJIbTATOB ONBITOB B COOTBETCTBUH C PEAbSIBJISIEMbIMU TPEOOBAHUSIMU.
3auiuTa J1abopaTOPHOU paboThl OCYLIECTBJISAETCSA HA 3aHATHH, CAeJyIolieM I0c/e ee BbINOoJIHe-
Hus. [Ipu 3amUTe CTY/IEeHT J0/DKEH MPEACTAaBUTb OTYET MO JJabopaToOpHOH paboTe, COCTABJIEH-
HbIH 10 Mpe/JI0KEHHOH BhIllIe CXeMe, TOSICHUTDb BCe MPUBEJeHHble pacyeThl U BbIBO/bI, BbINOJI-
HUTb CBOUM BapWaHT 33/laHUs 110 TeMe JIabopaTOPHOU paboThl (peluTh 3a/ja4y WU COCTaBUTh
ypaBHEHHUSI XUMHYECKHUX PeaKIui).

TecToBBIe 3a/aHUA AJIA TEKYLLero KOHTPOJIA 3HaHUM 110 pasjeJy 6: «TeopeTnye-
CKHMe OCHOBBI OpraHM4ecKO#i XMMHUU. YTI/1eBO40poAbl (A/IKaHbI, aJIKEHbI, AJIKa/JMeHbl, aJI-
KHUHBI, ap€eHBbI)»

BasieHTHOCTB yrjiepoJa B IponaHe paBHa:
+4

w N

flBeHMe cyleCTBOBAaHHMS HECKOJIbKHMX BelleCTB OJAMHAKOBOI'O COCTaBa, C OAHON M
TOM »Ke MOJIeKYJIAPHOM MacCcO#, HO C Pa3HbIM CTPOEHHMEM MOJIEKYJI - 3TO:
aMm($OTepHOCTb
rOMOJIOTUS
+U30Mepus
aJIJIOTPONHUS

BemecTBa GyTaH M U306yTaH ABJSIOTCA :
+130MepaMHU
aHTUIOAAMHU
aJ/UIOTPOTHBIMU BU/IOU3MEHEHUSIMHU
roMoJIOTaMHt

Kakue U3 npuBe/JeHHbIX HWXe BelleCTB ABJsAeTcs u3oMmepoM coeguHenus CHz-( CHz)s -
CHs?

+CH3z -CH(CH3)- C(CH3)z -CH3

CHs —C(CHs)2 ~CH3

CH3 -CH(CH3)- CH(CHs)- CH3

CH3 -C(CHs)s -CH3

YTo6bl Ha3BaTh pa3BETBJIEHHbIN YIJeBOJOPOJ, CHa4yaJa HY>KHO:
+BbIOpATh CAMYIO AJIMHHYIO L[eI0YKYy aTOMOB YTJiepoJa
yKa3aTb Ha3BaHUs paJIUKa/oB
yKa3aTb IPUHA/JIEKHOCTD K KJIaCCy BELleCTB
yKasaTb pacloJsio’KeHue paJuKajoB



BemecrBa CH3 -CH3z u CH3 -CH:z -CH3 saBis10TCA :
U30MepaMHu
+TOMOJIOTaMH
QJIJIOTPOMHBIMU BU/I0OU3MEHEHUSMU
paavKaiamMu

AToMBI yriiepo/a B aJIKaHaX HaxoJATCS B COCTOSTHUM:
S p- rubpuau3aLuu
pp- rubpuar3anUu
+sp3- rubpuansanuu
B HErM6GPH/IHOM COCTOSIHUU

[IpuMep peakuMu 3aMeleHu :
+C2 He + Cl2—...
C2 Ha+[O] + H20 —...
C2H4 + HCI —...
C2z Hs + H20 —...

Buja usomepuM, XapaKTepHbIN AJil OyTeHA -2 U HeCBOMCTBEHHbIN OyTeHy -1:
M30Mepus yrJepoHOro CKeJeTa
onTuYecKas
+reoMeTpHUyecKas
[0JIOKEeHHUSI ABOMHOM CBSI3U

IleHTeH-1 M rekceH-1 ABAAIOTCA
OJJHHUM M TEM K€ BellleCTBOM
CTPYKTYPHBIMU U30MepPaMH
reoMeTprUieCKMMHU U30MeEpPaAMHU

+ roMoJIoraMH

B MmosiekyJie 2,2-AuMeTW/I6GYyTaHA TNl THOPUAM3al MM aTOMHbBIX OpOUTaiell aTOMOB yrJjie-
poaa

+TOJIbKO Sp3

TOJIBKO Sp2

sp3 u sp?

Sp3, sp2 U sp

dyHkuuoHa/bHYI0 rpynny -HC=0 copep>kaT MoJIeKyJIbI
CJIO>KHBIX 3QHPOB
CIIMPTOB
+aJIbJleTU/I0B
KapOOHOBBIX KUCJIOT

Haubos1iee pacnpocTpaHeHHbIA BUJ, XMMHU4Y€CKOH CBA3M MEXKAY aTOMaMH yrjiepoja B op-
raHM4eCcKHUX BelecTBax

WOHHas

KOBaJIeHTHas HelnoJisspHas

+KOBaJIeHTHas MoJisipHas

MeTaJl/InyecKas



Teopust XUMHUYECKOro CTpPOeHUs OpraHuYeCcKHUX coeJMHEeHUH Mpe/i0KeHa:
M.B. JIOMOHOCOBBIM;
J.1. MeH eneeBbIM;
+ A.M. ByTJiepoBbIM;
N.A. bepuenuycom.

BasieHTHOCTB aTOMa yriiepoja B atTuieHe CH2=CH:z paBHa
JIByM
TpeM
+4yeTbIpeM
nTH

F'oMo/iIorn4ecKuM psii0M Ha3bIBAETCA:

COBOKYIHOCTb BELIECTB, COJlepPKalMX OJMHAKOBOE YHCJI0 aTOMOB YTIJIEPO/a;

P/, BelLleCTB, UMEKIMX OJJMHAKOBBIN COCTAaB, HO Pa3JIMYHOE XUMHUYECKOe CTPOEHUE;
+psaz BelecTB. CXOIHBIX 0 XUMUYECKOMY CTPOEHHUIO U CBOMCTBAM, COCTaB KOTOPBIX OTJIMYAET-
Cs1 HA OJIHY UJIK HecKoJibKo rpynn CHz-;

COBOKYIMHOCTb BeIllECTB, COCTaB KOTOPBIX OTJIMYAETCA HAa OJIHY UJIX HecKoJbKo rpynn CHz-;

YKaxxuTe npouecc, Npy KOTOPOM M3 HeOpraHu4eCcKHUX BelleCTB M0JIy4alTcs opraHuye-
CKue:

['opeHue JpeBeCUHBI

[IuweBapeHue

JlpIxaHue

+doToCHHTE3

B Ha3BaHMHU KaKOro BelecTBa ecTb cypPuKc -uH
+HC=CH
CH2=CH-CH=CH:
CHs3-C=N
CH3-CH=CH-CH3

Kakoi Bu u30Mepuu Ha3biBaeTCA NPOCTPAHCTBEHHOM?
YraepoZHoro ckesieta
[Tosio’keHUs1 KpaTHOM CBSI3U
MexxknaccoBas
+I[UC- ¥ TPAHC- U30MepUS

B MoJieKyJ/1ax KaKMX BelleCTB 06513aTe/IbHO IPUCYTCTBYET LUKJ?
+apeHbl
aJIKeHbl
aJIKUHBI
KapbOHOBbIE KHCJIOThI

CKOJIBKO YTJIEBOJOPOAOB U306pakeHo ¢popmys1amMu?

HZ
H,C C C——CH, HZT (|:
H H CH CH



H,C——CH,

CH,
H.C C CH C—=CH
3 H, 2 H, 3
+0JUH
JIBa
TpH
YyeThIpe.

O6masa ¢opmy/ia aJKaHOB:
Cn H2n
Cn H2n-2
+ Cn Hon+2
Cn Hn

O6masn ¢opmy/ia aJKeHOB:
+ Cn Hon
Cn H2n-2
Cn H2n+2
Cn Hn

Oﬁmaa cl)opmyna AJIKHUHOB:
Cn H2n
+Cn Han-2
Cn Ha2n+2
Cn Hn

MoJiekyJibl a/IK€HOB coJepaKar :
JiBe IBOVHbIEe CBSI3U
TOJIbKO OJMHApHble CBf3HU
JIBe TPOMHbIE CBSA3U
+0/IHY JBOMHYI0 CBA3b

B 3TeHe aTOMBbI yrijepoja HaXO0JATCA B T’MOPUJHOM COCTOSTHUU:
Sp
s2p2
+sp?
sp3

CBsA3U MeXXAy aTOMaMHM yrjiepoja B ITeHe:
+0/lHA O- CBA3b M OJJHA TI- CBS3b
JIBE O - CBSI3U
JIBE T - CBSI3U
TPU T - CBA3U



Peaknua CH:z = CH - CH3 + HCl - CHs - CH(CI]) - CH3
IIPOTeKaeT COrJIaCHO NpaBUJIy:

ByTtaepoBa

+MapKOBHMKOBA

MeHpeeeBa

3MHUHA

BemectBo, popmysia kortoporo Cs He, OTHOCUTCA K KJ1ACCy :
aJIKaHOB
AJIKUHOB
aJIKEHOB
+apeHoB

OcHOBHbIe HallpaB/IeHUs NPOMBbILIJIEHHOU Nepepa6oTKU NPUPOAHOro rasa:
+TOIIJINBO, UICTOYHUK 3HEPTUU
nosiyyeHue napaduHoB
NoJIy4eHue M0JIMMEePOB
noJiyyeHUue pacTBOpHUTeJIer

Kako¥ xumMn4eckuil MeTO/, UCOJIb3YIOT AJI1 NEPBUYHOM NepepadboTKu HedTH
CKUTraHUe
pasJioKeHue
+(dpaKLMOHHas NeperoHKa
KPEeKHHT

W cTOYHMKOM, KAaKMX yI/IEBOJO0PO/0B ABJIAeTCA KAMEHHOYTr0JIbHasA cMoJia?
npejebHbIX
+apoMaTUYeCKUX
Helpe/ieJIbHbIX
[MKJonapaduHOB

[loyemy nepepa6oTKa yrjiss HOCUT Ha3BaHUE CYXOH MeperoHKu
+IPOBOAUTCA 6€3 JoCTyna BO3Ayxa
6e3 oCTyma BoJbl
OCYIIAIT MPOYKThI
MIEPErOHSAIOT CyXHUM apoM

[J1IaBHBIM KOMIIOHEHTOM NPUPOJHOIO ra3a sBJasieTcs
3TaH
O0yTaH
6eH30.1
+MeTaH

[Ipy TepMHUYECKOM KpeKHHre U3 MOJIEKYJI aJIKaH 00pa3yloTcA MOJIeKYJIbI
aJIKaHOB
aJIKaHa Y aJIKMHa
+aJIKaHa M aJIkeHa
aJIKEHOB
Yucso rpynn CHz-, oT/IM4a0IUX 10 COCTABY 3TaH U NPONaH paBHO:
+O0JHOMY



ABYM,
TPEM,
YeTbIPEM.

Ha3BaHue yrisieBoaopoaa ¢ GopmMyJion:
4-MeTUJIIIEHTAH,
2-MeTUJINPOIaH,
3-MeTHJINIEeHTaH,
+2-MeTHJITIeHTaH

[Iponecc, ypaBHEHHE KOTOPOTO NpeACTaB/JI€HO HUXKe, Ha3bIBAETCH:
JIETUIPUPOBAHUEM,
pUbOPMHUHIOM,
KPEKHUHTOM,
+TUAPUPOBAHUEM.

- kat., t,
H,C—C—C—CH, + 12 P Hc—c—c—cH
H H 5

e 3 3

H2 2
KakoBo MUHHMMaJ/IbHOE YMCJ/IO aTOMOB yrJjiepo/a B apeHax?

4

5

+6

7

3amectuTtenu | poja OpUEHTUPYIT peaKUUHM 3JeKTPOPUJIBLHOro 3aMelleHUsl B
MOJIOKEeHH e IIMKJIA:

2,6

3,5

2,5

+2,4,6

B NPpOAYVKTE peaKIIuHU Blopua YHCJIO aTOMOB yrjiepoaa 1mo CpaBHEHHUI0 C UCXOAHbIM ra’jio-
reHaJIKaHOM:

OCTaeTCd MNpeXxXHUM

+yJBanBaeTCA

yBeJIMYHMBAETCA HAa OJUH

yYMeHbIllaeTCd BABO€E

OCHOBHBIM NPOJAYKTOM JeruJpaTaniy CnupTa, uMmewuero ¢opmy.iy
CHs

I
CH3-CH- C-CHz-CH3 siBa1seTcs:

|
CHs OH
+2,3-AUMETUIIIEHTEH-2
2-3TUN-3-MeTUN0yTeH- 2
3,4-AUMeTUJNeHTEeH-2
2,3-ITUMeTUJINeHTeH-1



[Ipu TpuMepu3an UM aLeTUieHa 06pa3yeTcs
[[MKJIOTeKCaH;
IreKCHH;
reKCeH;
+0eH30J1

/IBe BOVHbIE CBSA3U COAEPKATCA B MOJIEKYJIE
KayuyyKa
+0yTazreHa
I[MKJIONpPOIaHa
aleTuaeHa

HajiguTe ypaBHEeHHA, KOTOPbIE OTPAXKAIOT NPOIECC KPeKHHra
+ CsH1s »C4H10 + C4Hs
nCzH4 — (-CHz2-CHz- )n
CH4 + 202 = C02 +2H20
CsHis —» 8C + 9H:>

Kak oT/IM4UTH anieTU/IeH OT MeTaHa
+ 10 CIOCOOHOCTH 06€eClBeUMBaTh OPOMHYI0 BOAY
ropeTb 6eCLiBETHBIM IIJITaMEeHEM
06pa30BbIBaTh B3PbIBOONACHbIE CMECH C BO3/[yXOM
pasJiaraTbcsi IpyU HarpeBaHUU

CaMbIil pacnpoCTpaHEHHBIX B IPUPO/JeE YIJI1€BOAOPOJ,
O6yTaH
MasyT
+MeTaH
aleTuIeH

B npoMBIIIJIEHHOCTH apOMaTH4YecKHUe YIIeBOA0POAbl MOJIYYAKT U3...
+HepTH;
IPUPOJIHOTO ra3a;
OCTaTKOB I'OPHbIX MTOPOJI;
Topda.

ApOMaTI/I‘{eCKI/Ie yrjieBoaopoAabl ropAT KONTALUUM IIJIAMEHEM IIOTOMY, YTO...

B HHX MaJia MaccoBasi 10Jisl BOJIOPO/Ia;
+OHM COoJieprKaT 60JIbIIOE KOJIUYECTBO YIJIePo/ia;
OHU TOKCHYHBI;

B HUX HET aTOMOB KM CJIOPO/a.

Kakoii Henpeae/ibHbIN yI/IEBOAOPO/ MOKHO MOJIy4YUThb U3 1,2-AM6GpOMOyTaHa
CHBr-CHBr-CH:z-CHs B peaknjy cO CIMPTOBBIM PAaCTBOPOM I'MAPOKCHUAA Ka/IuA?

+CH2=CH-CH2—-CHj3;
CH =C-CHs;

CH2= CH-CH=CHzg;
CH=C-CH2—-CHs3;



BoiGepuTe 0AUH NpaBUIbHBIN OTBeT. [lyTeM KaTa/MTH4YeCKOM rHpaTaluyd aJIKEHOB
M0JIy4YaloT:

aJbJleru/ibl U KETOHbI

deHoIbI

MHOI'0aTOMHbI€E CIUPThI

+IpeJie/ibHble OJJHOATOMHbIE CIIUPThI

Bbi6epuTe 0AUH NpaBUIbHbIK 0TBeT. Han6o/iee yCTOMYUBBIMU SIBJIAITCA HUK/INYe-
CKHMe OpraHu4ecKue coeJUHEeHU:

Tpex4JeHHble

YeTbIpexX4yJeHHbIe

+ [ATU- U LIeCTUYJIEHHbIEe

¢ 60JIbIIMM YKUCJI0M aTOMOB yrJiepoza B LiukJe (7 u 6oJee)

BbiGepuTe OAMH NPaBUJIbHBIA OTBeT. IIpy Ha/M4YMM (PYHKIMOHAJILHON TpPyNIbl,
KPAaTHBIX CBSI3€d U 3aMeCTHUTe/Iell Ha4a/Jl0 HyMepalnyy Leny onpejesercs nojoxe-
HHUEM:

+ QYHKIIMOHAJIbHOM TPYTIIbI

TPOWHOM CBSI3U

JBOMHOH CBS3U

3aMecTUTeser

YcTaHOBUTE COOTBETCTBUE MeXKAY POpPMYI0H yriIeBOAOPOAA U €ero Ha3BaHUEM.

1.C2H4 1. auuTesieH
2. C3Hs 2. 1poneH
3.C3He 3. 3TUJIEH
4. C2Hz 4. nponaH

5. 6yTaH

[IpaBuabHbIN OTBeET: 1-3, 2-4, 3-2,4-1

BbiGepuTe OJMH NPAaBUWIbHbIA OTBeT. K KaKkoii U3 nepeyucjeHHbIX peaKiui npume-
HUMO NpaBuU/I0 MapKOBHUKOBA:

BOCCTAaHOBJIEHHE NIPONIeHa

OKHCJIEHHE 3TUJIEHA

+ rUJipaTalys NponuieHa

rajoreHupoBaHue OyTeHa

Bei6epuTe oAUH NpaBUJILHbIN O0TBeT. CxeMe npeBpamenuii A>b—>B mMoxer coort-
BETCTBOBATb P/, BELLEeCTB:

KapOOHOBasA KUCJI0TA, CHIUPT, aJIbJleTU]

+ aJIKWH, aJIKEH, aJIKaH

aJIKeH, apeH, aJKaJeH

cnupT, peHoJ1, KETOH

BblﬁeplflTe OJH l'lpaBl/lJIbeIﬁ OTBeT. YKa)KuUTe HEBEPHOE YTBEPXKACHHUEC B OTHOLIE-
HHMH ONITHYECKOM H30MEpUM:
ABJIAETCA PA3HOBUAHOCTBIO HpOCTpaHCTBeHHOﬁ HN30MEPHHU



NPOAIBJIAETCA B COEJUHEHUAX, COepKaLIMX aCHMMeTPpUIECKUI aTOM yIiepoJa

+ 00yCJI0BJIeHA Pa3JIMYHOM N0C/Iel0BaTEIbHOCTBIO COeJUHEHNS aTOMOB YTJlepo/a B LieNx
00yc/i0BJIeHa pa3/IMYHBbIM MPOCTPAHCTBEHHBIM pacCloJIOKEHUeM 3aMeCTHUTesleld y acuM-
MeTpHUYeCKOro aToMa yrJjeposa

Bbi6GepuUTe OJMH NPaBUIbHBIA OTBET. I NpeAe/bHbIX YIJI€BOJ0POA0B XapaKTePHbI
peaKnuu:

PUCOEJUHEHUS

+3aMelleHusT

BOCCTaAHOBJIEHHS

THApaTaluu

BpiGepuTe 0AUH NpaBUWIbHBIN OTBET. [IlyTeM ruapaTanyy aJJKeHOB MOJy4YaloT:
aJIbAETU/bl U KETOHBI

dbeHoJIbI

MHOT'0aTOMHbIE CIIUPThI

+ IpeJiesibHble 0ZJHOATOMHbIE CITUPTHI

Bbi6epuTe 0AUH NPAaBUJIbHBIN OTBET. B peakiyio nojiMMepusanuy He BCTYNAKOT:

M30IpeH

3THUJIEH

+ 3TaH

NpOINUuJIeH

Pa3pen 7 «Kucaopoacoaep:xamue coeguHeHus (CnupTbl, peHobl, NpoCcThie 3QUphl. Abje-
TU/ibl U KeTOHbI. Kap6oHOoBbIe KUCIOThI. C103kHbIe 3dUphbI, Kupbl. Mblia.)»

Bomnpocsl A5 co6eceaoBaHusA no pasaeny 7 «Kuciopoacoaepkamue coeAMHEHUS
1. HanucaTk CTPYKTypHbIe GOPMYJIbl U30MEPHBIX CIUPTOB C 0611ei opmyaoi CsH120. Ha3oBU-
Te UX U YKAXKUTE NIeEPBUYHbBIE, BTOPDUYHbIE U TPETHUYHbIE CIUPTHI.
2. Hanumuyre popmMysay ciUpTa U OKUCJIUTE €ro: 2-MeTUA0yTaHoa-2; 3-MeTU16yTaHoJ-1; 6yTa-
HOJI-2.
3. Hanucatph peaknuu gerujpatayuu cnupra (MeXMOJIEKYJISHYI0 U BHYTPUMOJIEKYJISPHYIO):
MPOIAaHOJI-2;
4. [loNly4UTh COUPT M3 aJIKEHA U BBECTH €r0 B PeaKIUI0 C MATUXJIOPUCTBIM popdopoMm (cnupT 3-
MeTHUJI0YTaHOI-2;
5. [loly4uTh CIUMPT K3 raJIOreHONPOU3BOAHOIO 2-XJIOP 2-MEeTUJINPONAaH U B3aUMOJENCTBHEM CO
111eJ10YbI0.
6. HanmucaTb cxeMy B3auMoOeMCTBUS n-6poMeHo0J1a C YKCYCHbIM aHTUPUI0M
7. HanucaTb cxeMy CMHTEe3a pe30opIiMHa U3 6€H30J1JUCYI1bPOKHUCIIOT.
8. HanucaTp cxeMy OKHC/IeHUS TUPOXHUHOHA.
9. HanucaTp peakyuio nMporasiosa ¢ 3 MoJaeKyJaMH YKCYCHOTO aHTUpU/a.
10. HamuumuTe peaklUlo NpeBpalleHUs: XJopbeH301—>deHo = TpubpoMbeHoa
11. Cnepyrouye KUMCJAOTHI HOJYYUTh U3 COOTBETCTBYIOLIMX raJ0T€HONPOU3BOAHBIX IIpe-
JleJIbHBIX YTJ1€BOZ0PO/IOB Yepe3 CTaZ U0 00pa30BaHUsl HUTPUJIA (TPUMETHUIYKCYyCHask KUCJI0-
Ta, METUJINPONUIYKCYyCHAsA KUCJI0TA).
12. Kakue KHCJI0TbI MOXKHO MOJYYUTh IPU OKHUCJIEHUHN 2-MEeTUJINIPONAHAb.
13. Hanwumwure peakyuu rugposausa 1,1,1-TpubpombyTaHa, HA30BUTE MOJIyYeHHbIE COeIUHE-
HUS U BBEIUTE B PeAKLUIO C U30IIPONUJIOBBIM CIUPTOM (3TepUPUKALIMH).
14. HanumuTe ypaBHeHHMe peaKLU{ IPONMOHOBOU KUCJIOTHI C XJIOPOM, TUAPOKCHZLOM
HaTpHs, HA30BUTE NOJIyUEHHbIE COEJUHEHUS.



15. HamwucaTb GpopMyJIbl CIeyIOIUX KUCIOT: MPONEHOBast KUCI0Ta, 2-MEeTU/IPONaHoBasi, N-
dbeHueHIMKapbOHOBas KMCJIOTA.

TunoBble ynpa:xkHeHMs N0 pasjesy 7 «Kuciopoacogepxaiye coeUHEeHUA»

1. HamumuTe cxeMy KUCJIOTHOI'O FM/APOJiK3a NPONUI0BOT0 3¢upa MypaBbUHON KUCIOTHI (IIpo-
nundpopmuarta). HazoBruTe NpoAyKThI peaKUu.

2. HanumuTe cTpyKTypHYI0 GOpPMYJIy KUAKOTO KHpa. YKaxkuTe. OT 4ero 3aBUCUT KOHCUCTEHLUSA
YKHUPOB.

3. UYrto Ha3bIBaeTcs peakluen rujjporeHusanuu? Hanumure cxeMy ruiporeH1Ms3aluu TpuoJieata
riavinepuHa. HazoBurte npofyKT peakuu.

4. HamuumwuTe cxeMy 111eJIO4HOr0 FMApO0JIK3a 0JleonaJbMUTOCTeapyuHa. Ha3oBuTe nojsydyeHHbIe
NPOJYKTHI.

5. HanuuuTe cxeMy ruiposiv3a TpUNaJIbMUTHHA C IOCJAEeAYIOIUM AeHCTBUEM HAaTPUs U poKap-
6oHaTa. Kakyto KOHCHCTEHI[UIO MMeeT MoJiydarolleecss Mblio?

6. HanummuTe cTpyKTypHYI0 GOpMyJy TBEPZOTO Mblia. YKaXKUTe, OT Yero 3aBUCUT KOHCUCTEHIUS

YKHUPOB.

Hanumure cxemy noJjiydeHus NaJbMUTOAUCTeaprHa. Kakol Mo KOHCUCTEHLUHU OYAET KUP?

8. Kak M0XHO MoJly4YuTh HATPUEBYIO COJIb CTEAPUHOBOM KUCI0ThI (MbL10) U3 kupa? HanumuTte
cxeMy MoJiy4eHHus.

9. HanuumuTe cxeMy KMCJOTHOTO TMpPOJiK3a 3TUI0BOr0 3¢Grpa MOHOXJIOPYKCYCHOW KHCJIOTHI.

10. HanuuuTe cxeMy noJiydeHUs1 MpONUI0BOro 3gpupa YKCyCHOM KUCAOThI U3 aHTUAPHU/IA KACJIOTHI.

11. BeiBepgute popmysibl usomepHbix cnupToB CeHuOH (8 n3omepoB). YkaxkuTe nepBu4HbIe, BTO-
pUYHbIE, TPETUYHBIA cNUPTHI. Ha30BUTe HX: a) M0 3aMeCTUTEbHOM HOMEHKJIAaType; 6) o pa-
JMOHAJIbHOM HOMEHKJIaType.

12. HanumvTe ymnpolleHHble CTPYKTYpHble (QOpPMyJibl COHPTOB: a) METHUJI-3THUJI-U30NPONUII-
KapbuHoJa; 6) AU-BTOP-OYTUI-KapOWHOJIA; B) METHJI-AUHU30MPONUI-KapOUHOJIA; T) MPOMHUJI-
M300yTUJI-KapOMHOJa; ) U30NPOMUI-U300yTUI-KapOUHO/IA; €) BTOP-OyTHUJ-TPEeT-U300yTHII-
KapbuHoJia. Ha3oBuTe 110 3aMeCTUTE/IbHON HOMEHKJIaType.

13.HanuuuTe ynpouieHHble CTPYKTypHble GOPMYJibl U HA30BUTE N0 PallMOHAJbHOW HOMEHKJIATY-
pe: a) 2-meTusa-3-rekcaHos;; 6) 3-MeTUA-2-TIEHTAHOJ; B) 3-3TW-3-rekcaHoJ; T) 2,2,3,4-
TeTpaMeTu-3-neHTaHoJs; a) 2,2,3,4,4-neHTaMeTh-3-reKCaHoI.

14. HanuiuinTe ypaBHeHUS peaKLU{ MOJydeHHUs W TUJpOJiM3a: a) HAaTPUEeBOr0 ajJKoroJsara 2-
MeTuJ-1-nponaHosia; 6) 6yTU/IaTa HATPUS; B) U3ONpPOINMJATA Kajus; ') MeTWJiaTa MarHusl.
HazoBuTe o6pasyromuecs coeuHeHUS.

15. Hanuuivre cxeMy peakiui, NPOTEKAWOUIMX MPU JE€MCTBUU KOHLEHTPUPOBAHHOM COJISHOMN
KUCJIOThI (B NPUCYTCTBUHU XJIOPHJA IMHKA): a) HAa M30MPONUIOBbINA cnUpT; 6) HA O6YTUI0BBIN
CIUPT; B) HA 2-NI€HTAHOJI; T') HAa JUMEeTHUJI-NpoNnuaKaporuHo. Ha3oBuTe nosyyeHHble coejuHe-
HUSI.

16. HanumuTe ypaBHeHUsl peaKLMid: a) NPONUJIOBOrO CHMpTa C neHTaxygopuaoMm ¢ocdopa; 6)
3TWJIOBOTO COUPTA ¢ Tpuxyopugom pochopa; B) 3-MeTu-1-6yTaHosa ¢ TpubpoamMmuaom docdo-
pa; r) auMeTUaAsTUIAKap6uHoa ¢ PCls; o) nponuansonponuakapobuHona c PBrs.

17. Hanumute $opMyJibl CAeAyOLMX ABYXaTOMHbBIX COMPTOB: a) MeTaHAWOJ; 6) 1,2-3TaHAuon
(3Tunenrnukosb); B) 1,1-atanguon; r) 1,3-npomaHauos; n) 1,1-npomanHauon; e) 2,2-
NpONaHAMOJ; XK) 2,3-AuMeTuI-2,3-6yTanaro; 3) 1,5-nentanauosn. Kakve U3 HUX HEYCTOMYUBBI
Y B CBOOOJHOM BU/ie He CyIeCcTBYOT? UTO ¢ HUMM MPOUCXOJUT B MOMEHT obpa3oBaHus? Hanu-
IIMTe CXeMbl IpeBpalleHU.

18. Kak M0>KHO NOJIY4YUTb IJIMKOJIA U3 YIJIEBOLOPOAO0B:

a) CH2=CH-CH2—CH3  6) CH3—CH=CH—CHsB) CH3—CH-CH=CH2 CH3
Hanumure cxeMbl peakiuil. Ha3oBUTeE IIMKOJIN U UCXOIHBIE YT1€BOJ0PO/bI.

N



19. BeiBeauTe GopMyJibl BCeX NPOCTbIX 3GUPOB M uM30MepHbIX UM cnupToB C4H100. HazoBuTe

coeJMHEHHS.

20. HanuwuTte dopMyJibl: a) aunponusoBoro a¢upa; 6) 3TUAOYTUA0BOTO 3dUpa; B) 3ITUMA-TPET-

M300yTHUIOBOTO 3$Upa; T) AU-BTOP-OyTUIOBOTO 3dupa. Kakve U3 HUX HA3bIBAKOTCH CMeIlaH-
HbIMU NPOCTbIMU 3¢rpamMu? HazoBuTe Bce 3pUpPHI 10 3aMeCTUTETbHON HOMEHKIIATYPpe.

21. Hanumure GopMyJibl: a) 3STUIBUHUJIOBOrO 3dupa; 6) METUIBUHUJIOBOTO 3dUpa; B) NponuIa-

JIUJI0BOTO 3dupa.

22. BobiBeguTe popMyJibl BCEX BO3MOXKHBIX: a) METUJIOBbIX 3QUPOB TJIULEPHUHA; 6) 3TUIOBBIX

3(1)I/II)OB 3TUJEeHIJIMKoJIsA. HazoBure COeJHMHeHHud.

23. Kakue coefyHeHUs MOJIy4YalOTCS NMPU B3aUMOJEWCTBUH: a) NMPONUJIATAa HATPUSA C XJOPUCTHIM

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

nponuaoM; 6) saTujaTa HaTpUs C 2-OpOMIpPONaHOM; B) MOAUCTOrO0 M300yTUJIA C METHUIATOM
HaTpud. HanuunTe ypaBHeHUs peaKLUH.

BeiBeguTe GopMysibl BCeX U30MEPHBIX ajbJeruioB U kKeToHoB: a) C4HsO; 6) CsH100. HazoBuTe
BCe COeJJUHEHHUA IO 3aMeCTUTeJbHOM HOMEHKJIaType, KpoMe TOro, aJbJeru/bl Mo panuoHalb-
HOH, a KeTOHBI 110 paJiuKaIbHO-QYHKIIMOHAJIbHON HOMEHKJIaTypaM. YKaKUTe MacJssHbIA U U30-
MacCJIIHbIY, BaJlepUaHOBbIM U N30BaJIepUAaHOBbIN aJbJeTru/ibl.

Hanumure ¢QopMysbl MU HA30BHTe MO 3aMeCTUTEJbHOM HOMEHKJAaType: a) AUMeTHJI-3THJI-
YKCYCHBIH asbJierui; 6) MeTHUJI-NPONU/I-YKCYCHBIN albJleTU/; B) MeTUJ/-U30MPONUJI-YKCYCHBIN
aJbJIETU]; T) 2-MeTU/I-BaJIepUaHOBBIN a/ibAerus,.
Hanumure popmMyJibl cieyOlUX albJeru/ioB 1 Ha30BUTE UX N0 palluOHAJbHON HOMEHKJATY-
pe: a) rekcaHaJs; 6) 2-MeTUJI-reKkcaHas; B) 2,3-AUMeTUI-IeHTaHals; ) 3,3-Au-MeTuI-0yTaHasl.
Hanumurte ¢opmysibl ciefyromiux KeTOHOB M HAa30BUTE UX M0 paJiMKaJbHO-QYHKLMOHAJIbHOU
HOMEHKJIaType: a) 4-renTaHoH; 6) 2,4-AMMeTH-3-IeHTAHOH; B) 2-MeTHJI-3-TeKCaHOH.

W3 KaKuX aJbJeru/ioB UJIU KETOHOB IIPY BOCCTAHOBJIEHUU MOTYT ObITh MOJIy4eHbl CIUPTHI: a)
METUJU30NPONUIKApPOUHOI; 6) 1-0yTaHOJ; B) JAUITHUIKAPOUHOJ; T) H300YTHUJIKAPOUHOJI.
HanumuTe ypaBHEeHUs peaKlMil BocCTaHOBJIeHUs. Ha30BUTe aibJeruibl U KETOHBI.
Kakue coegnHeHNs NOJydaloTCcA NPU JeUCTBUU: a) ITUJIOBOTO CIMPTA Ha NPONMOHOBLIN ajbJe-
ruji; 6) MeTUJI0BOTO CIMUPTA Ha YKCYCHBIN anbjerus? HazoBrTe ob6pasyouyecs coeJUHEHUS.
HanumuTe ypaBHeHUS BO3MOXXHBIX PeaKlMi aJb/l0JIbHOU U KPOTOHOBOM KOHJEHCAlUH, IpoTe-
Kalollje B CMeCH /IBYX aJIbJleTU/I0B: @) YKCYCHOI'0 U NPONUOHOBOI0; 6) YKCYyCHOI'0 U MacCJAHOIO;
B) YKCYCHOTO U TPUMETUJYKCYCHOTrO; I') MacJAsHOro U u3omacjsHoro. HazoBurte nosiyueHHble
COoeJUHEHMUSL.

Hanumure cxeMbl peakLMd, IPH KOTOPBIX NYyTeM OKHUCJIEHUSA COOTBETCTBYIOLIUX CIHHUPTOB
NOJYy4YalTCAd: a) U30MPONUAYKCYCHbIM ajbjAerus; 6) MeTWI-BTOP-OyTUJI-KETOH; B) 2-
MeTH0yTaHal1. HazoBuTe UcxoHble COIUPTHI.
Hanumure ypaBHeHUsA peaKLMi N0Jy4eHUs albJeru/i0B U KETOHOB, KOTOpble 00pa3yloTCs, eCIu
no/iBepraTh JAeru/ipupoBaHUI0 COUPTHI: a) U30MNPONUJIOBBIN; 6) BTOP-OyTUIKAPOUHOJ; B) 3-
MeTuJ-1-6yTaHoJ; r) 3-MeTuI-2-6yTaHoJ)1. HazoBuTe o6pasyromuecs coeiUHEeHUs

Hanumute ¢opMysabl KHUCAOT: a) 2-MeTUJ-TeKCAaHOBOW; 6) 5-MeTU/I-TeKCaHOBOW; B) 2,3-
JAUMeTHU/-IeHTaHOBOW; r) 3,3- AuMMeTW/-IeHTaHOBOW. Has3oBHTe 3TU KHUCJAOTBI 0O pa-
[JMOHAJIbHOM HOMEHKJIaType.

Hanumure ¢opmysbl ciefyromux KapOOHOBBIX KUCJIOT U HAa30BUTE HUX IO 3aMeCTUTeJbHOU
HOMEHKJIaType: a) AUMEeTUJI-3TUJI-YKCYCHasA; 6) «, [, y-TpUMeTUJI-BajiephuaHoBasi; B) MeTUJI-
M30IPONUJI-YKCYCHAs; T) B-MeTUI-K-3TUI-MaC/AsIHAsS; [1) METUJI-X TPET-U300yTUI-YKCYCHAs.
BeiBeuTe popMyJibl BceX U30MEPHBIX KapboHOBBIX KMCA0T CsH1002. HazoBuTe 1x no 3amecTu-
TeJIbHOM M paljMOHaJIbHOM HOMeHKJ/aTypaM. KakoBo oOlyee TpuBHa/IbHOE Ha3BaHUE 3TUX KUC-
J0T?
HanumuTte ypaBHeHUs peaKLiMy OJIyYeHHU: a) YKCYCHOKHCJIOT0 Kalus; 6) TPONMOHOBOKHUC/IOTO
aMMOHMUS; B) 6apueBoy co/u 2,3-JUMeTU/IIEHTAaHOBOU KUC/IOTHI; I') CTEAPUHOBOKUC/IOTO
HaTpus; A) NaJIbMUTHHOBOKHUCJIOIO KaJlbLUs



37.Kakue nosiy4aroTcsi KapOOHOBBIE KUCIOThI, €CJIU OKUCIUTD CIIUPTHI: a)TPET-U300yTUIKAPOUHOT;
6) 1-6yTaHoJ; B) MU300YTHJIOBBIN; I') BTOP-OyTHAKap6uHoJ. HanumuTe cxembl peakuuid. Hazo-
BUTE KUCJIOThI U MPOMEKYTOYHOO6PA3yIOIINECS COeIUHEHUSL.

38. HanuuuTe ypaBHeHUs peaKkLMi Mex/y CleAyILMMU COeJMHEHUSMU: a) NIPONHOHOBAs KUCJI0Ta
Y MPONUJIOBBIM CIUPT; 6) Mac/siHash KUCJA0TAa U U30MPONUJIOBBIM CIUPT; B) 3-MeTHUIOyTaHOBas
KUCJIOTa U METUJIOBBIA CHUPT; I') YKCYCHAsh KUCA0Ta U METUJIITUIKAPOUHOJ; J1) U30Mac/siHas
KkucaoTa U 1-6ytaHos. HazoBuTe o6pasywouyecs coejuHeHNs. Kak Ha3blBalOTCA 3TH peaKLuu?
KakoBa oco6eHHOCTb UX NpoTekaHUsA? KakuM myTeM MOXXHO yBEJUYUTb BbIXOJ MPOAYKTOB Ta-
KHX peaKkLun?

39. HanuiuuTe ypaBHeHUs peakLuil aTepudUKaL MU, IPU KOTOPbIX MOJYyYaAKTCA: a) YKCYyCHONPOMHU-
JIOBbIH 3up; 6) YKCYyCHOU30NPOMUJIOBbIA 3QUP; B) MYpPaBbUHOOYTUJIOBbIN 3dUp; T') MaCASAHO-
3TUJIOBBINA 3¢Up; ) MPONMMOHOBOAMUIOBBIA 3QUp; €) ITUJINPONHUOHAT; ) MeTUJIAlLeTaT; 3)
atundopmuat. HazoBuTe HCxoHblE COeIUHEHHUS. YKAXKUTe yCaA0BUSA peakuil. Kak MHaue M0Ox-
HO Ha3BaTh I0Jly4aeMble COeJUHEeHUs?

40. HanumuTe ypaBHeHUs peaKLMH, NIPOTeKAUIMX IPU B3aUMOJeUCTBUM: a) YKCYCHOM KUCJIOTHI C
PCle; 6) mponroHOBOU KUCIOTHI ¢ PBrs; B) MacissHo# kuciaoTel ¢ PCls;r) 3-MeTHU16yTaHOBOM
kucaoThel ¢ PBrs. HazoBuTe o6pasymoujyecss NIpou3BoJHble KUCAOT. YTO Ha3bIBAETCSA KUCJIOTHBIM
ocTaTkoM (anusaom)?

TecToBbIe 3afaHNS AJ1 TEKYILLEro KOHTPOJIsI 3HaHUII o pasaeny 7 «Kuciopoacoaepixka-

mue
coeIUHEHUA»

YKa)KuTe BellleCTBO, BbINAAAI0IIee U3 061Iero psja:

CH3- CHz- OH

+ HO - CH2- CH2- OH

CHs OH

CH3-CH2- CHz2- OH

Oﬁmaa (])opmyna roMoOJIOTHYE€CKOro pdajaa npeaeJibHbIX OHOATOMHBIX CIIMPTOB:
+Cn H2n-1 OH

Cn H2n+1 OH

Cn H2n-3 OH

Cn H2n OH

Yucsio nzoMmepHbIX ciupToB cocTtaBa C4H 100 (6e3 onTHYeCKUX U30MEPOB) PaBHO:
JIBYM

TpeM

YeThIpeM

+IISITH

TpuBHa/IbHOE Ha3BaHMeE 3TaHOJIA:
aJIKOTr0J1b
+BUHHBIN CIUPT
MUTHEBOU CIIUPT
3TUJIOBBIN CIUPT

J1sl a/IKaHOJIOB He XapaKmepHbl peaKuu:
NpuCcoeJUHEHUS
3aMelleHHUs
+pasJio’KeHUus



OKHCJIEHHA

JlaHa neno4kKa npeBpauieHuun:
CHs - CHz- CHz- OH + HBr — X1+ NaOH (cnupT) t = X2+ H20 (H*) = X3
BemiecTtBo X3 Ha3bIBaeTCs:

npormnaHoJi-1

MPOIAHOJI-2

+IponaHa/b

2-6poMnpornaH

C NOMOILIbI0 KAKOT'0 peareHTa MOXKHO pa3/IMYUTh 3TAaHOJ ¥ ITUJIEHTJIMKOJIb?
O6pOMHOM BOAOH
MeTa/JINYeCKUM HaTpUeM
+Cu(OH)2
NaOH

MeTaHOJI TPU HOPMAJILHBIX YCJIOBUSIX MPEACTABJISAET COGOIM:
ras
+)KHUJIKOCTh
TBEP/,0€ BELeCTBO

HasBanue cnupta ¢ popmysion: CHs - CH - CH - CHs
||
CHs OH
2-MeTUJI IPOIaHoJI-3
+3 -MeTuJ1 6yTaHOJI-2
2-MeTuJ 6yTaHOJI-2
2-MeTuJ1 6yTaHOH

JaHa nenoyka npeBpaiieHuii: CnupT — ajibJeruj — Kap60oHoBass KUCJI0Ta
UcXoaHbIN CIUPT SIBJISIETCS:

+IepPBUYHBIM

BTOPUYHBIM

TPETUYHBIM

ITU/IEHTJIMKOJIb M IJIMLePHH NPeACTaBJAsI0OT COG0M:
HU30MephI
BTOPHUYHbIN U TPETUYHBIU CIUPT
romMoJioru
+/IByXaTOMHBIN U TPeXaTOMHBIN CIUPT

Ha3oBuTe npocTteiinii TpeTUYHbIA COIUPT:
+nponaHtpuos - 1,2,3
npomnaHoJ -1
2-MeTHUJINIPONaHoJI-2
2,3,4-TpyMeTH/INIeHTaHOoI-1

Kako¥ cnupT He crioco6eH K BHYyTPUMOJIEKYIIPHOM JerujpaTranuu’?
+MeTaHOJI
3TaHOJ
2-MeTUJIPONAHOJI-2



6yTaHoJ-1

Kakoe 13 npuBeAeHHbIX COeJMHEHUN ABJIAETCA CUJIbHBIM A40M AJI Ye/IOBeKa U »KUBOT-
HBIX?

['MnepuH

+MeTU/I0BBIN CIUPT

BeH3usoBbIN CIUPT

3TUJIOBBIN COUPT

IIpu KUCIOTHOM FHAPOJIM3€E ITH/IALETaTAa 06Pa3yI0TCsA
3TaHOJI U MypaBbHHasl KUCJIOTa

+ 3TAHOJI ¥ YKCyCHasi KUCJIOTa

MeTaHOJI U MypaBbHHAas1 KKCJIOTA

METaHOJI ¥ YKCyCHasi KUCJIOTa

IIpy HOpMa/IbHBIX YCJA0BUAX PEHOJI NPeACTaABJIAET COO0I:
ras
KUJKOCTb
+TBEP/,0€ BEIEeCTBO

IIpoayKT B3aumoaencTBus ¢eHosia C HATPUEM Ha3bIBAETCH:
+(}eHoJIAT HaTpuUs
6eH30aT HATpUs
deHusaT HaTpUS
aJIKOTOJIAAT HATPUs

[IpoaykTamMy B3aMMOAENCTBUA KaKUX BellleCTB ABJIAITCA XKUPbI ?
[JiMnyprHa U HU3LKX KApOOHOBBIX KUCJIOT
['unepuHa U HEOPraHUYECKUX KUCIOT
+['IMLlepyMHa U BBICIIUX KUCIOT

Kakoe n3 BellecTB BblIIaZaeT U3 0011ero cnucka?
TpUOJIeaT IJIhlepruHa
+TPUHUTPAT [JIMLEPUHA
TPUCTEOPAT IJIMIepHUHA
TpUNAJIbMUTAT TJIMLEPUHA

CoearHeHHUe KAaKO# CTPYKTYPbl MOKHO OTHECTH K BOCKaM?
CH3COO0C16H33
+C15 H31CO0C16H33

C15 H31COOC2Hs

CH2=CH - COOCs H7

IIponecc npeBpameHus XKNUAKUX )KUPOB B TBepAble:
+TUJ]PUPOBAHHUE
TUAPOJIU3
rujpartanus
rajioreHupoBaHUe

MsLia 3TO:
+COJIY BBICUIUX YKUPHBIX KUCJIOT



CJ10’kHBIe 3QUPBI KAPOOHOBBIX KUCJIOT
CMeChb KMPOB U apOMaTUYeCKUX JJ06aBOK
CMeCh IJIMLepUHA, KpaCUTeJIEeN.

BeuecTBa, o6pasyonyecs Npyu ruApoJin3e cJ10KHbIX 3GUPOB:
Kap6OHOBBIE KHUCIOThI
BOJIA U CIIUPTHI
+CIAPTHI U KAPOOHOBbIE KUCJIOTHI
CIIUPTHI U abJerU/ibl

CHUpPT 0CTaTOK, KOTOPOTO BXOAUT B COCTAaB KMPOB:
+TJIMLePUH

3TAHOJI

3TUJIEHTJIUKOJIb

MeTaHOJI

I'mApoIU30M :KHUPOB MOKHO MOJIYYUTh KUCTOTHI:
YKCYCHYIO
OEeH301HY10
llaBeJIeBYIO
+CTEapUHOBYIO

CUHTeTHUYECKHME MOIOLIIUE CPeACTBaA:

3arpsI3HAI0T OKPYXKAIOLIYI0 Cpeay

COXPaHSAIOT MOIOILYI0 CIOCOOHOCTD B XKECTKOU BoJie
MMEIOT BbICOKYIO MOIOLIYIO CIOCOOHOCTD B IIMPOKOM UHTEpPBaJie TEMIIEPATYP
Thl BEPHBI.

BemectBo, cTpykTypa KoTroporo CHz3—C=CH—CH:—CH=O0, Ha3bIBaeTcsa

CHs
2-MEeTHJI-5-0KCOMeHTEeH-2
2-MeTWJIIEeHTEeH-2-alb-5
5-MeTuJIreKceH-4-ajb
+4-MeTuJTNIeHTeH-3-a/1b

T'omosiorom GyTaHaas ABJASIETCA
+IponaHa/b
O6yTaHOH
oytaHoJ-1
O6yTaH

+BCe OTBe-

[Ipy HarpeBaHMM aLeTajJbJeru/a co CBeKeoCaXA4EHHbIM rupokcuaom meau(Il) Haé1ro0-

AaeTrcs
+I05IBJIEHHE XEJITOTO, a 3aTeM KpPaCHOI'0 0cajika
npeBpalieHue rojayooro ocajika ruapokcuga meau(Il) B yépHoiit
pacTBopeHHe 0cajika M o6pa3oBaHHKe roay6oro pacTeopa
pacTBopeHUE 0CaJIKa U 06pa30oBaHUe BACUJIbKOBO-CHHET0 pacTBOpa



OG6pa3oBaHMe «CepeopsSHOro 3epKaJjia» B peaKliuu C aMMHaYHbIM PaCTBOPOM OKCH/Ja Ce-
pe6pa JoKa3bIBaeT, YTO B MOJIEKYJIe BellLeCTBA COAEPKUTCA

KapOOKCUJIbHAs rpymnmna

JIBOMHas CBSA3b Mexay atromaMu C 1 O

+KapOOHWJIbHAS IPyIIa Ha KOHIE MOJIEKYJIbI

aToM yrJiepo/ia B Sp?-TUOPUJHOM COCTOSTHUHU

IIpu oKuC/IeHUH IponaHaJs o6pa3yeTcs
npomnaH
nponaHoJi-1
+IpOIMaHOBasi KUCJI0TA
MPOIAHOJI-2

C noMoOIIbI0 aMMHAYHOT0 PacCTBOpPA OKCHAA cepedpa MOKHO Pa3/IMYMTh PAaCTBOPbI
MeTaHoJ1a ¥ 3TaHoJIa
+3TaHoJ1a U 3TaHaJs
aleTasbJieruia u opManbaerua
IJIMLEPUHA U 3TUJIEHTJINKOJISI

Crugpokcuaom meau(Il) pearupyror o6a BemecTsa
+TJIMIEPHH U MIPONaHaJb
alleTabJeru/, U 3TaHOJI
3TaHOJ U peHosT
deHous 1 bopmanbaeru

IIpu BocCcTaHOBJIEHUM OyTaHAJIA NOJIy4aeTcs
+0yTaHoJ1-1
OyTaHOBasi KUCJI0Ta
OoyTaHoJ1-2
JIUOYTHUIIOBBIA 23U

B nenu npeBpamenuin CH3—CH2—0H —X — CH3—COOH BemecTBOM X fAABJIsSIEeTCA
CH=CH
CH2=CH2
CH3—CH2Cl
+CH3—CH=0

dopmasibaeruj He MCN0Jb3yeTcs AJs
JlesnHbeKI U
NOJIy4YeHHs IJ1acTMacc
+y100peHUsl TOYBBI
NpPOTpPaBJIMBaHUS CEMSH

KaTtanuTudyeckum AerupupoBaHueM KaKOro CIUpPTa MOXKHO NOJIYYUTh aJbJerun?
Bytanou - 2
+2-MeTHJIIPOIaHoJI - 1
2-MeTHUINPONAaHOJI — 2
3- MeTUI6yTaHOJI-2

Kakoe 13 BelleCTB BCTYNAaEeT B PEaKIUI0 «CEPEGPSIHOTO 3epKasia»?
+MeTaHa/lb



MeTaHOI
pPOMaHOH
3TAHOJI

Cl'lI/IpT, OKHC/JIEHHUEM KOTOPOro MOZKHO IMOJIYYUTb KE€TOH C (l)OpMy.}IOﬁ

CH3-C-C-CH3 HaspIBaeTcd
|
CHsO
2-MeTuJ6yTaHo -1
2-MeTUA6yTaHoI-2
[IeHTaHOJI-2
+3-MeTuJ6yTaHOo/I-2

Ha3sBanue kucaotbl ¢ popmyoit CHs-CH-CHz- COOH:
+3-MeTU/I0yTaHOBAas |
2-MeTHuJI6yTaHOBas CHs
3-MeTuJ16yTeHOBas
3,3-AMMeTUINIPONIaHOBAsA

HasBanue kucaotsl ¢ popmyioit HOOC - CHz - CHz - COOH:
3TaHAHOBasA
NponaHAuoBas
+0yTaH1OBast
BEpPHOI'0 OTBETA HET

YTo Ha3bIBaeTcsA ITepuPukanuen ?
peakiys rUAposr3a CJA0XKHOTo adupa
B3aHMMO/IeHCTBUE CIUPTOB APYT C APYroM e 06pa3oBaHUEeM MPOCTOro apupa
+B3aHMMO/IENCTBUE KUCJOT CO CIUPTAaMHU € 06pa3oBaHUEM CJI0KHOT0 3dupa
NPaBUJILHOTO OTBETA HET

OnpeaenuTe BeleCcTBO X B CJ/leyI0l el cxeMe NpeBpalleHUuM:
MeTaHOoJI = X— YKCYyCHas KUCJI0Ta

aTuadpopmMuaT

3TaHaJb

+MeTaHaJb

MeTunaneraT

B xoe peakuum 3TepuPprKaL Kap6G0HOBbIE€ KUCIOThI pearupywT
C MeTa/lJIaMH
C OCHOBaHHUSIMH
+CO CITUPTaMHU
C KUCJIOTaMHU

Ykaxkute popmyay 2,3-AUMETHUIT€KCAHOBON KHUCJIOTHI:
CHs- CHz- CH-CH - CH2- COOH

||
CHs CHs

+CH3 - CH2- CH2-CH - CH-COOH



|
CHs CHs

CH3- CH- CH2-CH-COOH

I I
CHs  CHs

CH2 - CH2-CH2- CH- COOH

|
CH3

Kak oT/IMYUTh YKCYCHYI0 KMCJIOTY OT U30MEPHOro el CJ10XKHOoro a¢pupa?
+IIOHIOXaTh;
JI06aBUTH BOAY;
Jno6aBuThb pactBop NaOH;
C IOMOIIIbI0 KUCJIOTHOT'O UHAMKATOpA.

HaszoBuTe kucsorty, popmysia koropou CHs- CHCI - CHCl- COOH
2-xn0pbyTaHOBas
+2,3-1uxyiopbyTaHoBas
1,1-puxsiopnponaHoBas
2, 3-AUXJIOPIPONaHOBas

Knaccudunupyiite cnupt
CHs - CH - CH2 - CH3
I
OH

+IpeJie/IbHbIY, BTOPUYHbINA OJJHOATOMHbIN
npeJie/ibHbIM, BTOPUYHBIH, IByXaTOMHBIN
HelnpeeJbHbIY, IepBUYHbINA, OJHOATOMHBIN
Helnpe/ie/bHbIH, TEPBUYHbIN, JBYXaTOMHbIN

dyHKIMOHAJIbHAS IPyNIa CIUPTOB HAa3bIBaETCS:
+TU/JPOKCUJIbHASA
KapOOKCUJIbHAs
KapO6OHUJIbHAsA
aJbJieruaHas

BemecrBo CHs - CH - CH20H Ha3bIBAETCS:

CHs
o6yTtaHous - 1
U300y TaHOJ

+2 — MeTHWJIIpoIaHoJ — 1
2,2 — IUMEeTUJI3TaHOJI

BelecTBy ¢ Ha3BaHHEM 3 - METHUJIGYTAHOJI — 2 COOTBETCTBYET CTPYKTypHasi popmy.ia:
OH
I
CH3-C-CH2-CHs

|
OH



CH3 - CH - CH2 - CH3
|
CHs
+ CH3-CH-CH-CH3
|
OH CHs
CHs - (CH2)2 -CH20H

H3omepom BemectBa CHs - (CH:z)3 - CH20H saBsiserca:
CHs - (CH2)3 - CHz - OH
CHs - CH2 - CH2 - CH20H
+ CH3 - CHz - CH - CH20H
|
CHs
CH3 - CH - CH - CH20H

I
CH; CHs

IIpu B3aMMOAE€MCTBUH C KAKMM cOeJUHeHHeM PpeHOJI JAaéT 0caJ0K 6esioro nBeta
+Br?
FeCl3
NaOH
Na

BbiGepuTe OJMH NPAaBU/IbHBIA OTBET. AMJIT/IMLEPO/Ibl OTHOCATCA K IpyIie:
raunepodpochogunuoB

+HEUTpaJbHbIX JIMITH/IOB

TJIMKOJIUTTU/IOB

BOCKOB

Bei6epuTe 0auH npaBuiIbHbIM 0TBeT. HazBaHue BemectBa ¢ ¢dopmysionn CHs-CH2-O-
(CH2)3-CH3

NpPONUJIOYTUI0BBIN 3QUP

NPONOKCUOYTAHOJ

M30NPONUIOBBINA 3QUP MACAAHON KHUCJIOThI

+3TUJIOYTUIOBBINA 3up

BbiGepuTe 0JUH IPAaBUJIbHBIA OTBET. CoeAMHEeHUs OYyTaHOJI-1 U 2-MeTU/INPONaHOoJI-2
ABJIAIOTCH:

romMoJioraMu

+ CTPYKTYPHBIMH U30MEPAMU

reoMeTpUieCcKMMHU U30MepPaMHU

OZJHUM U TE€M K€ BelleCTBOM

Bbi6epuTe OAUH NPAaBUJIbHbIA OTBET. JTA peaKuMs SBJASAETCA Ka4YeCTBEeHHbIMU JAJISA
OOHapyKeHMA aJ1bJeru/0B:

+peakiUs «CepedbpsAHOro 3epKasiar»

B3aUMO/IeNiCTBUE C OPOMHOU BOJIOU

B3aUMO/IeHCTBUE C TUPOKCU/IOM HaTpUs

B3aMMO/IeHCTBHE CO ILEJ0YbI0



BriGepuTe 0JMH NPaBUJIbHbIA OTBET. Peakiys «cepeGpsiHOro 3epKajia» XxapaKTepHa
AJIs1 OOHApYKeHHUS:

MaJIbTO3BI

+aJIb/leTU/I0B

TUJPOKCH/Ia HATPUS

deHos1a

Bomnpocsl AJ1s1 co6ecef0BaHusA MO pa3jeay 8 «YriaeBoabl»

1. [TocTpouTh BocCcTaHaBAMBAKOUIMU AMcaXapu/, U3 [BYX , D- rJIloKONKUpPaHo3.
2. Hanumute ¢popmysinl no @uiepy u Xeyopcy: «, L- ramakTodpypaHo3bl.
3. [TocTpouTh HEBOCCTAHABJAMBAOLUHN AYcCaXapU/ U3 ABYX a, D- rJIIOKOMUPaHO3.
4, Hanumute dpopmyJibl no @uiiepy u Xeyopcy: o, D- rasakTonupaHo3bl.
5. [TocTpouTb BOCCTAHABJIMBAKILUKI AUcaxapy/ U3 JByX [3, D- rirokonupaHos.
6. Hanumute ¢popmysnl no @uiiepy u Xeyopcy: o, L- MaHHOPYpaHO3BI.
7. [TocTpoUTb HEBOCCTAHABIMBAIOILUHI AUcaxapu/ U3 ABYX 3, D- riaokonupaHos.
8. Hanumute dpopmy.ibl no @uiepy u Xeyopcy: o, D- ppykTonrvpaHo3bl.
9. [TocTpouTh BoccTaHaBAMBAKOUIMM AUcaXapyu/ U3 [ABYX a, D- MaHHONMpPAHO3.
10. HanumuTte ¢popmysinl no @uinepy u Xeyopcy: «, D- dpykTodypaHo3bl.
11. [locTpouTh HEBOCCTaHABJIUBAKIIUY JUCAXapUJ U3 [IBYX &, D- MAHHONIMPAHO3.
12. HanumuTte ¢popmysinl no Ouiepy u Xeyopcy: o, D- MAHHOUPaHO3bI
13. [TocTpouTh BOCCTaHABJAMBAOUUHN AcaXxapu U3 ABYX 3, D- MaHHONMpPAHO3.
14. Hanumute dpopmy.ibl no @uiepy u Xeyopcy: 3, D- pykTonupaHo3bl
15. [TocTpouTb HEBOCCTAaHABAMUBAIOLUN AUcaxapu/ U3 ABYyX [3, D- MaHHONMUPaAHO3.
16. Hanumute ¢popmysbl no @uiiepy u Xeyopcy: 3, D- kcusonupaHo3bl
17. [TocTpouTh BoccTaHaBAMBAKOUIMU AUcaxapu/, U3 [IBYX @, D- rajakTonupaHos.
18. HanumuTte ¢popmy.ibl no @uiepy u Xeyopcy: B, L- ayssionupaHo3bl
19. [TocTpouTh HEBOCCTaHABJAMBAKOUIWN AUcaxapu/ U3 AByX [3, D- rasakTonupaHos.
20. Hanumute ¢popmysibl no Ouiepy u Xeyopcy: 3, L- KcuaonupaHo3bl
21. [TocTpouTh BOCCTaHABJAMBAOUIUHN AYcaxapu/J U3 a, D- ritokonupaHossl U 3, D- rito-
kodypaHo3.
22. Hanumute dpopmysinl no Ouiepy u Xeyopcy: 3, L- copbonupaHo3bl
23. [TocTpouTh HEBOCCTaHABJAMBAKOLIWN AUcaxapu/ U3 AByX a, D- MaHHOQypaHO3.
24. Hanumure dpopmy.ibl no @uiiepy u Xeyopcy: B, L- 1ukcodypaHO3HI.
25. [locTpouTh BOCCTaHaBAMBAKLINAM AUcaxapu U3 a, D- astonupaHossl U
B, D- rrokodpypaHo3.
26. Hanumute ¢popmysinl no @uiepy u Xeyopcy: 3, L- copbonupaHo3bl
27. [TocTpouTh HEBOCCTAaHABIMBAIOLUH AYcaXxapu/ U3 ABYX o, D- rajakTodypaHos.
28. Hanumure popmysibl no Gumiepy u Xeyopcy: «, L- MaHHOPYpaHO3bI.
29. [locTpouTh BOCCTaHABIMBAKINUHT AHUcCaXapy U3 «, D- rIoKonupaHossl U
B, D- rmrokodypaHo3.
30. Hanumute ¢popmysibl no @uiepy u Xeyopcy: o, L- apabuHONIHMPaHO3bI

TunoBble ynpa>xHeHUsI MO pa3jesy 8 «YrjieBoabl»

1. C noMolbIo KaKOH peaKlMu MOXKHO OTJIMYUTh QPYKTO3Y OT IJII0K03bI? Ha30BUTEe peareHThI U
YKa)KUTe BUAUMbIN pe3yJbTaT peaKIUu.

2. HanumwuTe cxeMy mosiydyeHUs TJIMKO3U/]A U HA30BUTE MPOAYKT peakiuu. Kak Ha3biBaeTcs
HecaxapHasl YacTb I'JIMKO3u1a?



B w

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

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

32.
33.

34.
35.

[IpuBeauTe cxeMbl peaKLiMi OJTYy4YeHUs COPOUTA .
HanumuTe cTpykTypHyto popmysy a- D-MmaHHODYpaHO3BL.
[IpuBegUTe cxeMbl peak Ui OKUCAeHUs D-T1i0K03bl aMMUay-

HBbIM pacTBOPOM OKCH/Ja cepebpa. KakoBo pakTHYecKoe 3Ha4eHHUe 3TUX peaKLui?
HanumuTe cTpykTypHyto popmysy a- D-kcunopypaHosbl. OTMeTbTe B HEll aCUMMeTpUYecKue
yrJlepoAHble aTOMBI.
[IpuBenuTe cxeMy peakLMUu OKUcCJIeHUA D-Tyr0ko3bel 6poMHOU BoZoM. HazoBuTe nostyyeHHOe
coeJJMHEeHHe.
Kak Mo>xxHO npeZicTaBUTh epexo/, OTKPBITOW GOpMbI MOHOCaXapu/a B UKJINYECKYIO.
[IpuBesuTe cxeMy peak MU NOJIy4eHUs TJIIOKOHOBOU KUC/IOTBI. YKaKUTE YCJIO0BHUS.

HanumuTe cTpyKTypHY10 GOpPMYJy TJIIOKONUPAHO3UOT/IIOKO3bI C a-1,6-T/IMKO3UIHON
CBA3bI0. ByleT I JaHHbIN UcaXxapHu/, OKUCAATbBCA aMMHAaYHbIM paCTBOPOM cepebpa?

[IpuBesuTe cXeMbl peaKIMi NMOJy4YeHUs KCUJINTA.

Kak pearupyet o- D-dpykTonupaHosa c U36bITKOM XJIOPUCTOrO aLleTuaa?

[IpuBeuTe CXeMy peaKLMy N0Jy4eHHUs IJ1I0K030-6-pocdaTa.
Ha ocHOBaHMM KaKUX peakL Ui MOXHO [0Ka3aTb HaJIMYUe NATH TMPOKCU/IbHBIX IPYIII B
MoJieKyJ1e TJII0K03bl? KeM 3To BnepBble OblJ10 J0Ka3aHOo?
[IpuBeauTE CXEMy peakL MU aljuJupoBaHus [3-D-ryiroKonupaHo3bl yKCyCHbIM aHTUAPUA0M. B
KaKHX YCJIOBUAX OHU CIIOCOOHBI I'UAPOJIN30BaThCA?
Hanumure cTpykTypHy1o opMyay a- D-kcunodypaHossl. OTMeTbTe B HeH acCUMMeTpU4ecKue
yrJiepoiHble aTOMBI.
[IpuBeuTe CTPYKTYpy IJIIOKOHATA KaJbLUA. YKaXXUTe ero IpuMeHeHue B MeJULUHe.
HanumuTe cTpykTypHble GOpMYJibl TpeX TayTOMepHbIX popM D-MaHHO3bI (OTKPBITYIO U JiBE
NIMPaHO3HbIX) U HA30BUTE UX.
[IpuBeuTe cxeMy peakuy 06pa3oBaHUs NpocToro a¢pupa us a-D-MaHHONKMPAHO3BI.
HanumuTe cTpykTypHyto popmyay 3- D-rirokonupanosbl. OTMeTbTe B HEM acCHMeTpUYecKre
yrJlepoAHble aTOMBI.

[IpuBeuTe CXeMbl peaKLiMi B3aUMO/IeCTBUSA a-D-TJII0KONKMPaHO3bl C METAHOJIOM (B
npucytctBur HCl). HazoBuTe nosiyueHHble NPOAYKTHI.
Hanummure cTpykTypHble GOpMYyJIbI ABYX TAYTOMEPHBIX GOPM raslaKTypOHOBOM KUCIOThI
(OTKPBITOM U LIUKJIUYECKOM).

[IpuBenuTe cxeMy peaKL MU r'HAPOJIU3a ITUI-[3-D-rajoKTonupaHo3u/a, yKkaxxuTe ycyo-
BMs, HA30BUTE NPOAYKThbI peaKLUH.
[IpuBeauTe CTpOEHUE CaXapo3bl, 0XapaKTepu3yiTe eé MOHOCaxapuAHbIH cocTaB (NB!
Jucaxapuj obpasyeTtcs 3a cyeT 1,2 rIMKo3UAHOU cBA3U). OO0 bACHUTE BOCCTAaHAB/IMBAKOIIIUE
CBOMCTBA.

HanumuTe cxeMy noJsiydeHUs1 03a30Ha GPPyKTO3BbL.

Hanumure cTpykTypHyto opmynay a- D-dpykTodypaHo3bl.

HanumuTe cxeMy nosiyueHus 3- D-nponuakcuaonvMpaHosy/ia (B NpUCYTCTBUU CyXOTO
XJIOPUCTOI'0 BOAOPOAA).
Kakue Buibl 6pokeHus1 Bam n3BecTHbI?
HanummuTe cxeMy KMCJIOTHOTO IMAPOJIM3a IeHTaale TUITJIIKONUPAHO3BI.
Yto 0603Ha4alOT CUMBOJIBI D- U L-, a TakKe 3HAKU «+» U «-» IlepeJ; Ha3BaHUeM MOHocaxapuza?
HanumuTe cxeMy nosiydeHus 3- D-usonponu/irasakTonupaHo3nsa (B IpUCyTCTBUHU CYXOro
XJIOPHUCTOTO BOAOPO/A).
Kako# ruZipokcu/1 Ha3blBaeTcd noJyaneTalbHbIM? Kakoe ellle Ha3BaHNWe OH UMeeT?
HanumuTte cxeMy ruiposin3a B IPUCYTCTBUHU pa36aBeHHOU COITHOM KUCAOThI TeTpaMeTH - a-
D-meTtniariokosua. HazoBuTe nosyyeHHoe coeJMHEHHe.
CKOJIBKO CTEepeor30MephIX aJIb0NEHTO3 MOXKET CylleCTBOBATb, €C/IU yuecTb popMyty N=217?
Hanumure cxemy peakyuu D-T/IF0KO3bl C CHHUJIBHOM KMCJIOTOH C TOCJAeYOLUIUM TMPOJIU30M.
HasoBuTe npoAyKThbl peaKLUH.



36. Kakue ¢popMbl caxapoB Ha3bIBalOTCA - U -7

TecToBble 3aaHuA AJI TEKYIEero KOHTPOJIS 3HAaHUH N0 pa3sjeiny 8 «YrjieBoabI»
TeMe:

B MoJ1eKyJie caxapo3bl OCTATOK I'VIIOKO3bI CBA3aH C OCTaTKOM:
[JIIOKO3BI
+(PYKTO3bI
raJlakTO3bl
MaJIbTO3bl

Ykaxkute GpopMy 1y KpaxmaJia:
(CeH1205)n
+C6H1206
(CéH1205)n
(CeH1206)n

IIpu 06pa3oBaHUU BUKINYECKOU (OPMBI IVIIOKO3bI IPUHUMAET yYaCTHE THAPOKCU/IbHASA
rpynmna npi yrjiepoJHoM aToMe:

C3

C4

+C5

C6

dpyKTO3a ABASETCA:
aJIbJIErUI0CIUPTOM
+KeTOHOCIIUPTOM
OKCHUKHUCJIOTOH
MHOTOATOMHbBIM CIIUPTOM

[Ipy HarpeBaHMM PacTBOPa IJIIWKO3bI C rTHApPoKcuaoM meau (II):
006pa3syeTcs SpKO-CUHUU pacTBOP
Bbl/leJIsIeTCs ra3
+BblNaZlaeT KPacHO-OypbIi 0caZioKk
Ha CTeHKax NpPoOHUPKHU 06pa3yeTcs: cepeOpUCTbIi HaJIEeT

MMpoAYKT KaTa/IMTUYECKOTO rMAPUPOBAHMS IJIIOKO3bI:
KCUJTUT
+COpOUT
IJII0KO3a
JMHAMUT

Ha3BaHue npoiecca, NpoTeKawIlero no ypaBHeHUIo:
CeéH1206 = 2 C2H50H + 2CO2

+OpoXKeHue

doTocuHTE3

JleKapOOKCUIMpPOBaHUE

IJIMKOJIN3
Yuc10 ruAPOKCUIbHBIX IPyNN B LUK/INYECKO ¢popMe IJIl0KO3bl paBHO:
3
+4



5

6

Kakue 13 npuBeeHHbIX TEPMUHOB OTHOCATCA K PpPYyKTO3€:

1. Anbperupocnupt 2. Kertocnupt 3.I[leHTo3a 4.['ekcos3a 5. MoHocaxapug 6./lucaxapup,
1,3,5

+2,4,6

2,3,5

2,4,5

[Ip1 HarpeBaHUH IJIIOKO3bl C aMMHA4YHbIM PacTBOPOM OKCH/Ja cepedpa
06pasyeTcs IpKO-CUHUU 0CaJIoK

Bbl/leJIsieTCs ra3

BbINaJlaeT KPacHO-Oypblil 0caZlok

+Ha CTeHKax MpOOUPKU 06pasyeTcs cepedbprCTbIi HaJleT

CopOuT NOJIy4aloT:

B3aUMO/IEMCTBHEM IJIIOKO3bI C aHTUAPUOM YKCYCHOM KUC/IOTHI
OKHCJIEeHUEM IJIIOKO3bl

+TUPUPOBAHUEM IJIIOKO3bI

OpoXKeHHEeM TJII0KO3bI

Bce anbaorekco3sl UMeT 0JUHAKOBYI0 popmMyty CsH1206. YeM OHM OT/IMYAIOTCA MO CTPO-
€HUI0 MOJIEKYJIbI:
YUCJIOM TUIPOKCUJIBbHBIX TPYIII
+B3aMMHBIM PACIOJIO}KEHUEM 3aMeCTUTEJIEH IPU aCCUMETPUYECKUX aTOMax yrjepoja
CTPOEHHEM YTJIEPOJAHOTO CKeJleTa
pacroJio’KeHUeM aJibJIeTUIHOM TPYIbI B LIUKJIE.

IIpu noMoIIM KAaKOr0 peaKTHBAa MOXKHO OTJIMYUTh pacTBop ¢popmasibjeruja ot pacteopa
IJIIOKO3bI?

aMMHa4YHbIM PacTBOPOM OKCH/a cepebpa

+ruapokcuiom meau (11)

pacTpopoM ruJipoKcHzia HaTpUs

BEPHOI'0 OTBETA HET

JaH OMKJI IpeBpalleHn:

CO: %Hm@‘
'\X /

YkaxuTe Ha3BaHHUe BelllecTBa X:
+IJII0KO3a
caxaposa
1LleJ1J110/103a

yIaepoj,

CKOJIBKO acCCMMeTPHUYECKHUX aTOMOB yIjiepoJa B MOJIeKYyJIe IJII0KO3bl:
2
3
4
+5



I1o OTHOLIEHUIO APYT K APYTY - U B-TIIOKO03a ABJSITCS:
roMOoJIOTaMH

CTPYKTYPHBIMU U30MepaMu

reoMeTpUYeCKUMHU U30MepaMu

+ONTUYECKUMHU U30MepaMHU

sl npeBpalLeHUs IJII0KO3bl B COPOUT B KaUueCTBe peaKTHBA UCN0J/Ib3YIOT:
BOZY
+BOJIOPO/,
XJIOPOBOJI0POJ
aMMHa4YHbIM PacTBOP OKCH/JA cepebpa

Kakue cBoiicTBa QpyKTO3bl NOATBEPKAAET NMOSAB/IEHHE SAAPKO CUHEro IBeTa B pacTBope
¢pykTo3sbl c rugpoxkcuaom meau (I11)?

AnbsieruiHbie

KeToHHBbIE

+CnupToBbIE

KucioTtHble

O 4yeM roBOpHUT MOJIOKUTEJbHAsA peaknus IJIIKO3bl ¢ aMMHAYHbIM pacTBOPOM HHUTpaTa
cepeopa?

O Ha/IMYUK UKJINYEeCKOU GOpPMBI IJIIOKO3bI

+0 NPUCYTCTBUHU aJIbJAETUAHOMN IPYIIIbI

O Ha/IMYUKM HECKOJIBKUX TMJPOKCUJIbHBIX [Py

O npucyTCTBUHM KETOHHOM I'PYIIIbI

B pe3yJsibTaTe ripoJin3a caxapo3bl NOJIy4YaloT
TJIIOKO3Y;
¢pyxTo3y;
+TJII0OKO3Y U GPYKTO3Y;
IJIIOKO3Y Y TaJlaKTOo3y.

I'/1I0K03a MpY OKUC/IEHUM IPeBpalLaeTcs B
3TUJIOBBIN CIUPT;
+TJIIOKOHOBYIO KUCJIOTY;
MOJIOYHYIO KUCJIOTY;
IeCTUATOMHBIA CIUPT — COPOUT.

[IpupogHBIM NOJIUMEPOM ABJIAETCS
NIOJIU3TUJIEH;
KaIpoH;
caxaposa;
+KpaxmaJl.

JAucaxapuaoM sBJsIeTCH:
dpykTo3a

KJeT4yaTKa

KpaxmaJ

+caxaposa



BemecTBo, noABeprampiieecs ruAposamn3y, - 3To
Q-TJII0OK03a
B-ryiroko3a

dpykKTO3a
+caxaposa

dpykTo3a 0o6pa3syeTcsd B pe3yjbTaTe rHApPOJIM3a
KpaxmaJia

11eJIJIF0JI03BI

+Ccaxapo3bl

Kupnr

Kakoe 13 nepe4yuc/jieHHbIX BeLLeCTB He MPUHAAJIEKUT K KJIacCy yrjieBOA0B?
riroko3a CeH1206
MaabTo3a C 12 H22011
+MeTaHasab C H2 O
nestosio3a (Ce H 10 Os)n

MHOroaToMHbIA COUPT COPOUT 0Opa3yeTcs:
B pe3yJibTaTe OKHCIeHUS IJTI0KO3bI
B pe3yJibTaTe 6p0oKeHHUs TJII0KO3BI
+B pe3yJibTaTe BOCCTAaHOBJIEHHUS IJIIOKO3bI
B pe3yJ/ibTaTe 3TepupuKaLuy IJII0KO3bI

I'1I0KOHOBasA KMC/I0Ta 06pa3yeTcA :
IIPY PacTBOPEHUH TJIIOKO3bI B BOZIE
NpY B3aUMO/IEMCTBUH TJIIOKO3bI C BOJOPOJ0OM
+IpY B3aHMO/IEMCTBUH TJIIOKO3bI C 2 MMHUAYHBIM pacTBOpPOM okcua cepeopa(l)
py GPO’KEHUH TJIOKO3bl B KUCJIOTHOM CpeJie

[IpoMeKyTOYHBIM NPOAYKTOM FMAPO0JIHM3a KpaxMasia AIBJAseTCs MaJ1bT03a, MOJIEKyJ1a KOTOPO#
COCTOMT M3:
JIBYX OCTaTKOB O - [JIIOKO3bI
JIBYX OCTATKOB [3 — [JIOKO3bl
OCTATKOB O — [JIIOKO3bl U GPYKTO3bI
OCTaTKOB  — U 3 — TJIIOKO3bI

Kako# yriieBos0poJ MoxeT 06pa3oBbIBaTh JBe HUKINYeckue ¢popmsl (a- u B-).
KpaxMmaJ
KJeT4yaTKa
+IJII0KO03a
Caxaposa

B KauecTBe TEKCTUJILHOTO ChIPbs U AJI1 NPOU3BO/CTBA GyMaru MCNoJib3yeTCs:
KpaxMmaJi
IJII0K03a
+KJIeTYaTKa
caxaposa

K npupoaHbIM BbICOKOMOJIEKYJIIPHBIM COeJMHEHUSAM OTHOCHUTCA:
caxaposa



+KpaxmaJl
KanpoH
HOJIUCTEPOJT

Peaknus «cepeGpsiHOTO0 3epKaJia» XapaKTepHa AJs
+TJIIOKO3bI
0eJIKOB
KpaxmaJsia
rJIMIepuHa

Kpaxmas He UCII0JIB3YIOT:
ZJ1s1 IPOU3BO/CTBA KOHAUTEPCKUX U3/ U
+/1J1s1 IPOM3BO/ICTBA KoJ10ac
J.J1s1 IPOU3BOJCTBA GyMaru
Z,JIs1 IPOU3BOJCTBA 3TUJIOBOTO CIIMPTaA

IIpu no1HOM ruApoIKU3e KpaxMasia 06pasyeTcs:
dpykTo3a
pubosa
rajakTosa
+TJII0KO03a

IIpu npou3BOACTBE 6€3bIMHOI0 MOPOXa UCNOJIb3yeTCs NUPOKCUIUH, IIPeCTaB/IAI0IM NI
co0oit:
HUTPAT LeJIJII0J103bI
TPUHUTPATIJIMLIEPUHA
+ TPUHUTPATIEJJTIOO03bI
MOHOHUTPOIETIOO03Y

YKaxxuTe MOJIEKY IAPHYI0 GOopMyJly TpHaLleTaTa I eJ/I/TI0JI03bI:
(C12 H16 O8)n
(Co Hi6 Og)n
(C10H13 Os)n
+(C15 H18 O12)n

A1 pacno3HaBaHUA KpaxMaJia MCOJIb3YIOT:
UHAUKATOP - JIAKMYC
+pacTBOp Hoza
a30THYIO KUCJIOTY
aMMHa4YHbIM pacTBOp HUTpaTa cepebpa

11 moJiy4eHUsA BUCKO3HOTr0 BOJIOKHA MCIOJIb3YIOT NIPUPOAHbINI NOJIUMEp:
aMUJIONIEKTHH
aMUJIO3y
+KpaxMaJl
Llestt0103y

K npupogubsim nosimmepam HE oTHOCHUTCA:
KpaxMaJ
aMUJIONIEKTHH
1 eJIJ10J103a



+3IMMOKCHUAHad CMOJia

K npupoaHbIM 6MONIOTUMEPAM OTHOCUTCS:
pe3vHa
Teds10H
MaJibT03a
+KpaxmaJt

[IpoMeKyTOYHBIM NPOAYKTOM I'MAPOJIM3a KpaxMaJjia ABJAseTCA MaJabT03a, MOJIEKYJIa KOTOPOH
COCTOMT M3:
JIBYX OCTATKOB O - [JTIOKO3bI
JIBYX OCTATKOB [3 — TJIIOKO3BI
OCTaTKOB O — I'JIIOKO3bl U QPYKTO3bI
+0CTaTKOB O — U [3 — [JIIOKO3BI

Kakoii U3 MOHOCaxapu0B COAepKaTcA B KPOBU YesIOBEKa:
pub03a
Jle30Kcupub03a
+TJII0KO03a

dpykKTO3a

Moseky./ia caxapo3bl COCTOUT U3:
JIByX OCTaTKOB T'JIFOKO3bI
OCTATKOB IJIFOKO3bI U raJIaKTO3bI
+0CTATKOB IJIIOKO3bl U GPYKTO3bI
OCTATKOB PH603bI U IJIIOKO3bI

YeMm pa3anyaroTca o- ¥ B-PopMbl IIIOKO3bI:
Ha/IMyMeM LIUKJa
pasMepoM LMK/
+pacnoJsioKeHHeM r'MJpOKCUJIbHOM rpynmnsl npu Cl
YMCJIOM aTOMOB KMCJI0PO/ia B LIUKJIe

KauecTBeHHOI1 peakiyeil Ha I/IIOKO3Y SIBJISETCS peaKIus C
+Cu(OH):
FeCls
Brz (BogH)
CuO

Kakoii Tl GpO’KEeHUA YTI€eBOAOB CYylIeCTBYET
MaC/ISTHOKHUCII0€e
MOJIOYHOKHCJIOE
CIIUPTOBOE
+BC€ OTBETHI BEPHBI

HaiijyTe CHHOHUM TEPMUHY «I€JIJTHJI03a»
caxapo3sa
BHCKO3a
+KJIeTYaTKa
MUPOKCUIUH



UckiounTe «JIUIIHEE» MOHSATHE:
pubosa
+MeTaHO03a
IJII0KO3a
rajaktosa

JIuHelHbIe MOJIEKYJIbI L e/IUII0JI03bl 00'beJUHEHB] B BOJIOKHA 3a CYeT CBA3eu
BOJOPOJIHBIX
+KOBaJIEHTHBIX MOJISIPHBIX
HOHHBIX
KOBaJIEHTHbIX HENOJISIPHBIX

Kakoe u3 BeLIEeCTB ABJIAETCA 3JICKTPOJIUTOM
I'JIDKO3a
caxapo3a
+TJIOKOHAT KaJIbLIUA
TpHaLeTaT LeJIJIF0JI03bI

Caxaposa, B OT/IMYMeE OT IVIIOKO03bl, He 06/1a/laeT BOCCTAHOBHUTE/IbHbIMM CBOMcTBaMM. [Ipu-
4YHMHAa 3TOr0 B TOM, YTO

caxaposa - Jjucaxapu/

+B OTCYTCTBHM Y CaXapo3bl aJibJeruJHON IPYIIIbI

HaJIMYMe y CaXapo3bl THAPOKCUJIbHOU IPyMIbI

MCTUHHAs MPUYMHA He YKa3aHa

Kako# caxap He/ib351 ynoTpeoJIATh B NUILy?
TPOCTHUKOBBIN
+CBUHIIOBBIHN
WHBEPTHbIX
BHUHOTPa/IHbIN

Cpeau nepeymcaeHHbIX MOHOCAXapHU/J0B YKAXKUTE KETOTeKCO3Y:
IJII0K03a
pubosa
+dpyKTO3a
rajakTosa

Kakue yrineBogbl He noaBepraioTcs ruipoJusy:
+MOHOCaxapH /bl
JICaxapu bl
MO/ CaXapU/ibl
BCe MO/IBEPralTCcs

Kakas 13 ¢popM r/1loKo3bl COAEPKUT a/IbAETUAHYIO rpynmny?
UK/IW4YecKas a-popma
nuKandeckas: 3-dopma
+J1MHelHasa popma
BCe OTBETHI BEPHbI

I'/110K03y MHaYe Ha3bIBaAKOT:
+BUHOI'PAJHBIM caxap



w N
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10.
11.
12.
13.

14.

15.

pyKTOBBIN caxap
VHBEPTHBIX caxap
TPOCTHUKOBBIX caxap
Hau6o.1ee pa3sseTB/IEeHHBIE IIOJIMMEPHbIE LN UMeeT:
aMuJ03a
aMMWJIONEKTUH
+11eJIJIF0J103a
rajakTosa
BreioepuTe 0AMH BapUaHT oTBeTa. KpaxMasl OTJIMYUTB OT LeJ/IJII0JI03bI MOXKHO 3THM
XUMHYECKHM NyTeM:
peakuus c Cu(OH)2
+ peakuyus c 12
peaknusa sTepuPUKaL U1
TM/IPOJIN3 C TOC/eAYIOLEeN peaKLiel «cepeOpsAHOro 3epKaJia»

BbiGepuTe OAMH BapUaHT OTBeTa. BpiGepuTe psAJ C NPaBUIbHBIM COYETAaHUEM:
yrJjieBo/J, - Ha3BaHue - popmyJia

neHTo3a - JakTo3a - CsH100s

asnbjorekcosa - pykrosa - CsH1206

KeTorekcosa - pubosa — C12H22011

+ Aucaxapu/, — caxaposa — C12Hz22011

Bompocsl 151 co6eceJoBaHMS MO pa3jesy 9 «A30TcoAepKaliue coeJHHEHU»

06 bsicHUTE GOoJIee LIeI0YHYI0 PeaKLUIo BOJHBIX paCTBOPOB aMUHOB 110 CPAaBHEHUIO C peaKLuel
aMMHakKa.

Y10 Takoe aMUHOIJIACThI?

06 bsAcCHUTE Ha IpUMepe aleTaMu/ia c1abble KMCJIOTHbIe U OCHOBHbIE CBOMCTBA aMHU/I0B.
[IpuBeanTe MeXxaHHW3M peaKL MU ropMaHOBCKOTO paclliellJIeHUs Ha IpUMepe NoJy4YeHUs MeTH-
JIaMHHa.

[ToueMy anudaTudyeckue aMUHbI - 60Jiee CUJIbHble OCHOBAaHMUS, YeM aMMHUaK?

[lepeuncinTe cioco6bl NOJyYeHUS aMUHOKHUCIOT (6e3 cxeM peakLui).

Kakoe coeguHeHMe 06pa3yeTcs B pe3y/ibTaTe B3aUMOJIeHCTBUSA 3TUJI0BOTO 3pHpa XJI0pyroJib-
HOM KUCJIOTBI C aMMHUAKOM?

[lepeduncivTe NpUYUHBI U30MEPUM AMUHOKHUCJIOT.

YTo Takoe KOMIIJIEKCOHBI. [IpuBeauTe npumep.

YeM 00'bACHUTBL OCHOBHbIE CBOMCTBA OpHUTHHA? Kak ellje Ha3bIBaeTCA 3Ta aMUHOKUCI0TA?
Yrto Takoe MeTaMepusa? [Ipusesure npumep.

[lepedynrcauTe cnoco6bl NoJy4eHUsA aMUL0B (B3aUMO/eMCTBHMEM KaKUX BellleCTB M10J1y4aloTCs
aMUAbI?).

06 bsACHUTE HaJIMYMe 11[eJIOYHOM peaK U1 BOJHbBIX paCTBOPOB aMHUHOB.

Yto Takoe amuuHbI? [IpuBeuTe 001Ly10 POPMYTy aMUAUHOB

MoueBHHa IUPOKO UCHOJIb3YETCS B CEJIbLCKOM X03AMCTBE KaK yA00peHue, Kak NMoJKOpMKa JJis
NOJIMTACTPUYHBIX KUBOTHBIX. OO'bSICHUTE, IOUEMY MOYEBHUHY HeJIb3l XpaHUTb Ha OTKPBITOM
Bo3ayxe. OTBeT NOATBEPAUTE C IOMOILbIO XUMHUYECKHUX peaKL UM,
AmMuy, cynbPaHUI0BON KHUCAOTHI (CTPENTOLM/) ABASETCS POJOHAYaIbHUKOM CyJibGaHUIaMUJ-
HbIX IPOTUBOMHUKPOOHBIX NpenapaToB. HanmumuTre peakuuu noJjydeHus cyJbdaHUIaMUA U3
aHUJIMHA.



16.

17.

18.

19.

BuypeToBasi peakuusi UCNOJIb3yeTCS B OMOJIOTMYECKON XMMHUM JIJISI KOJIMYECTBEHHOT'0 olpe/ie-
JieHUs1 6eJIKOB B GHMOJIOTHUYECKUX XUAKOCTAX. OO'bsICHUTE Ha3BaHUe 3TOM peakuuu. Hanumure
peakL Mo 06pa3oBaHUs OUypeTa.

ButamuH PP (Bs, HUKOTUHaMU/[) NpeAynpexaaeT 3aboeBaHue Mesarpy. Hanumure peakijuio
noJiydyeHUs HUKOTUHAMU/A U3 HUKOTMHOBOM KUCJIOThI Y U3 €€ XJIOpaHTUApHU/aa.

Yto Takoe JsUrHuH? Kak ero oOGHapyXuTb C MOMOUIbI0 MPOU3BOAHBIX aHUJMHA? Kakoe
NPOU3BOJHOE HEOOXOAUMO B3SITh?

HanumuTe peakiyio B3auMO/IENCTBUS aHUJIMHA C 6pOMOM. UeM 006'bsICHSIETCS JIETKOCTh NPOTe-
KaHUSs 3TOU peaKLuu?

TecToBbI€e 3ajaHUA JJIA TEKYLIET0 KOHTPOJISI 3HAHUI M0 pa3aenay 9 «A30Tcoep:Kalue
coeIUHEHUA»

JaHa neno4yka npeBpaiieHuin

CH3-CH2-COOH-X—-CH3-CH3-CH-COOH.
|
NH:
Ykakute GpopmMyJy NPOMEKYTOYHOTro X
CH2Cl1-CH2-COOH
+CH3-CHCI-COOH
CH3-CH-COOH

|
OH
CH2=CH-COOH

AMHHOKHUC/IOTBI NPOSABJ/ISIIOT CBOMCTBA:
TOJIBKO KUCJIOTHBIE,
TOJIBKO OCHOBHBIE,
+aMQoTepHbIe.

Kakue peareHTbl NOTPEGYIOTCS AJ1S1 NOJAy4YEHMS K-aMUHOIIPONUOHOBOM KUC/JI0ThI U3 MPO-
MUOHOBOM?

XJIOp U METHUJIAMUH,

XJIOPOBOAOPOJ, U aMMHaK,

+XJIOp U aMMHUaK,

TUAPOKCHU/]] HATPUS U XJIOPUJ, aMMOHUSL.

OcCHOBHbIE CBOWICTBAa aMMHOKMCJIOT 06YC/IOBJIEHBI IPUCYTCTBHMEM B MOJIEKYJIE:
yTJ€BOAOPOHOTO pajUKaa,
+aMUHOTPYIIIIEI,
KapOOKCHU/IbHOM IPYMIIbI.

B cu/ibHOIIE/I09HOM CpeJe aMMHOKHUCI0TA NIpeACcTaBasieT CO60M:
+aHUOH,
KaTHOH,
OUMOJIIPHBIN HOH,
HEUTpaIbHYIO MOJIEKYJY.



AMHHOKHUCJIOTHI, KOTOPpbI€ HE MOTVT CUHTE3UPOBATHCA B OpraHu3Me 4eJI0BE€Ka, d MOCTy-
nawT C nnmeﬁ, Ha3bIBAIOTCA:

-aMHWHOKHCJIOTAMH,

MNUuieBbIMH,

+He3aMeHHUMBbIMH,

reTepouyuK/In4YeCKUMHU.

CKOJIbKO M30MEPHBIX AUNENTHUL0B MOKHO MOJIYYUTh U3 ABYX aMUHOKHUCJIOT - IVIMIMHA U
aJaMMHa?

+/1Ba,

TpH,

YyeThbIpe,

HATh.

IoacacTuTe/1b acnapTaM NpeAcTaB/IsAeT 060 MeTHU/I0BbIN 3¢up Aunentuaa u B 200 pa3
ciaaie caxapa. OH umeet popmyJy:
HOOC-CH2-CH-CO-NH-CH-COOCH3
| |
NH: CH2-CsHs

OcTaTOK KaKOil aMUHOKHCJ/IOTBI, HApAAYy C aCHaparuHOBOM KUC/JI0TOH, BXOAUT B COCTaB ac-
naprama?

JIEHIUH,

+deHuIaNaHuH,

BaJIMH,

TJIMLMH.

Kakue 13 BeliecTB MMEIOT MOJIMMEPHYIO NPUPOAY?
AMHUHOKHUCJIOTHI,
+6eJIKY,
YKUPBI,
BOCKH.

BeJsiKy, BBINOJIHAKIINE KaTAJIUTHYECKYI0 PYHKIMIO, HA3bIBAIOTCS:
ropMOHaMH,
+depMeHTaMU,
BUTaMHUHaMH,
NpPOTEHHAMHU.

AMMHOKMC/IOTBI, HE06XO0JUMBbIE /Jisl MOCTPOEeHUs 6e/IKOB, MONaAalT B OpraH1u3M 4eJsioBe-
Ka:

+C NULIeH,

C BO3/IyXOM,

C BOJIOH,

OT MaTEPUHCKOI'0 OpraHu3sMa.

CnvpasieBUAHOE COCTOSTHHME NMOJIUNENTUAHON L elU SIBJIAETCA CTPYKTYpPOH GesKa:
IIePBUYHOH,
+BTOPHUYHOM,
TPETUYHOH,
YeTBEpPTHUYHOM.



JeHaTypanuel Ha3bIBaeTCs:

CBsI3bIBaHUE OeJIKaMHU MOJIEKYJ BOAbI,
+4aCTUYHOE WJIU MOJIHOE pa3pylleHre NPOCTPAaHCTBEHHOM CTPYKTYpPhl O€JIKOB NPU COXPaHEHUHU
MEePBUYHOU CTPYKTYPHI,

pacliienieHye NoJUNenTUHOM 1lenu no/j, AelcTBrueM GpepMEHTOB,
notepsi 6eJIKOBOU MOJIEKYJION 3JIEKTPUUYECKOT0 3apsiia PH Onpe/ieJIEHHOW KUCJIOTHOCTH Cpe-
JbL.

I'uapo/in3 6e/IKOB UCNOIb3YIOT:
+/1J11 TIOJTyYeHUs] aMUHOKHUCJIOT,
JIJIs1 TIOJIYYEHUS CTYJHEH,
JIJIs1 CHUYKEHUsI paCTBOPUMOCTHU GEJIKOB B BOJI€E,
JIJIs1 KAYeCTBEHHOTO 0OHAPYKeHUSs1 OEJTKOB.

IIpu ropeHnH 6e/IKOB olyLaeTCA 3anax:
TYXJIBIX SIUII,
+XKEeHOro pora,
aMMHaKa.
ropeJsioyv pe3uHbl.

151 npoBeieHHsl KCAaHTONPOTEMHOBOM peaKI MU NOTPe6yeTCA peareHT:
H2S04
Cu(OH)2
+HNO3
FeCl3

BesikaMmu Ha3bIBAIlOTCA:

NPUPOJHBIE TOJIUMEPHI, MOJIEKYJIbI KOTOPBIX MOCTPOEHbI U3 OCTATKOB MOHOCAXapH/I0B;
+IPUPO/IHBIE TOJTUMEPHI, MOJIEKYJIbI KOTOPBIX MOCTPOEHbI U3 OCTATKOB (-aMUHOKHUCJIOT;
NPUPOJHBIE BELECTBA. IPeCTaBJISIONINE COO0M CI0XHbIe 3QUPHI TVIMIIEPUHA U BBICIIUX Kap-
OOHOBBIX KUCJIOT;

NPUPOJIHbIE TOJTUMEPHI, MOJIEKYJIbI KOTOPBIX MPEACTABJISIOT CO60HM MOC/IeJ0BaTEJbHOCTb HYK-
JIEOTU/IOB;

Kakue u3 pyHKu il CBOMCTBEHHBbI 6e/1IKaM?
KaTaJUMTH4YecKas,
TpPaHCNOPTHas,
3alUTHaH,
+BCe CBOMCTBEHHBI.

MaccoBas 10/11 KaKOro 3/IeMeHTa B 6eJIKaX Hau6oJibimasi?
+yTJIepo/ia,
BOJIOPO/Ia,
KHCJIOPO/Ia,
asora.

B nmosiiMepHO# Lenu 6e/J1KOB COCEHUE OCTATKH aMUHOKHUCJIOT CBA3aHbl APYT C APYyroM
CBA3bIO:

BOJIOPOHOM,

aMUJIHOM,

+MEeNTUIHOH,



JUCy1bPUAHOM.

BUTKM ciupaii BTOPUYHOM CTPYKTYPhI 6€JIKa CKpelJieHbl IJIaBHBIM 00pa30M 3a cYeT
CBA3e:

VMOHOBBIX,

KOBaJIEHTHBIX,

+BOJIOPO/J HBIX,

JUCYIbPUIHOM.

K geHatypanum 6e/1ka MOXKeT IPUBECTH:
Jl00aBJIeHHE CUJIbHBIX 3JIEKTPOJIUTOB,
HarpeBaHuUe,
du3BO3ENCTBUE,
+BCe OTBEThI BepHbI

BeJsIKM IBJISIOTCS OJHUM M3 BAXKHEHIIMX KOMIIOHEHTOB MMUIIH. B OCHOBE YCKOPEeHUsA GeJIKa
B ’KeJIyA0YHO-KHIIEYHOM TPAKTe JIEXKUT peaKLus:

OKUCJIEHUS,

+TUIPOJIN3A,

sTepudUKanys,

JleruipaTalu.

U3roroBsieHNe 6e3e 0OCHOBAHO Ha CHOCOGHOCTH GEeJIKOB K:
TU/IPOJIU3Y,
rUpaTaluy,
+11eHO0O6Pa30BaHUIO,
JleHaTypalH.

L1 mpoBeieHUs GUYPETOBOM peaKL U NOTPeOyeTCs peareHT:
HNO3
(CH3COO0)2Pb,
H2S04
+CuSO0a.

YKakuTe Ha3BaHUe GeJIKa, BINOJIHAIIEro ¢gepMeHTaTUBHYI0 QYHKIMIO:
+ypeasa,
reMOTJIOOUH,
HHTepdepoH,
KEPOTHUH

IIpu 06pa3oBaHVH NEePBUYHOM CTPYKTYPbI 6€/1Ka BaXKHEUIIMM BUAOM CBA3HU SIBJSIETCH:
+IeNnTU/AHAas,
aucyabduaHasd,
BOJIOpPO/HAA,
HMOHHas.

IIpu AeHaTypanum 6e/iKa He pa3pyliaeTcd CTPYKTypa:
+IepBHUYHas,
TpeTU4Has,
YeTBepPTUYHAS,
BCe pa3pyLIalTCs.




Kako¥ ruposin3 6e/J1KOB NPOTEKaEeT C 60/IbIIEH CKOPOCTbIO?
+(depMeHTaTUBHbBIH,
KHUCJOTHbIX
I eJJ0YHOMN
HeUTpaJbHbIN

Jl/11 KaueCTBEHHOT0 OOHApY:KeHHsI 6eJIKa B IPUPOJHOM 00 beKTe MOXKHO UCI0JIb30BaTh
peaknuio:

«cepebpsIHOTO 3epKaJiay,

Barnepa.

+OUYpPETOBYIO,

JIIOOYI0 U3 MepevrcleHHbIX

Haanuyue Cepbl B 6eJsIKax OGHEIPY)KI/IBaETCH C IIOMOIIIbIO peareHTa:
HNO3
Cu(OH)2
FeCls
+(CH3C00)2Pb

YTO Ha3bIBaETCA U303JIEKTPUUYECKON TOYKOM 6Ee/TKOB?

3HayeHMe NOTeHLMaJIa, IPU KOTOPOM NPOMCXOAUT aHOJJHOE OKHCJIeHUe besKa;

BeJIMYMHA 3JIEKTPUYECKOro 3aps/ia 6eJIKOBOM MOJIEKYJIbl B pacTBOpeE € 3aJlaHHbIM 3HaYeHUEM
pH;

+3HavyeHHe pH pacTBopa, Npy KOTOPOM MoJIeKyJla 6eJika He UMeeT 3JIeKTPUYeCKOro 3apsaa;
3HadeHHe pH pacTBopa, Npy KOTOPOM NPOUCXOAUT JleHaTypaLus Oeska.

Mo4eBHHY N0J/Iy4alOT B3aUMOAEHUCTBUEM:
+aMMMaKa Y YrJIeKUCJI0TO0 rasa,
aMMUakKa, yrJIeKUCJI0To rasa v BOAbI,
aMMMaKa U YKCYCHOM KHUCJIOTHI,
BOCCTaHOBJIEHMEM HUTPOMETAaHa.

AMuUABI pearupyioT C a30TUCTOM KMCJI0TOM KaK
nepBUYHbIE aMHUHBI,
BTOPUYHbIE AMHHBI,
TpPeTUYHbIe AMHUHBI,
+4eTBEPTHUYHbIA aMMOHUEBbIA HOH

MoueBHHA, pearupys ¢ a30THOM KHUCJI0TOM, 06pa3yerT:
+COJIb,
a30T, BOAY W YTJIEKUCJIbIH Tas,
OCHOBaHUE,
ouyper.

C Kakoii rpynmnoi Mo4eBUHBI OyAeT pearupoBaTh popmMaabaerus:
C KapOOHUJIOM,
C aMUHOTPYIINOH,
Oy/eT pa3/jiaraTb MOYEBHUHY,
+He OyJileT pearupoBaTh.



Y10 Takoe 6UypeTOBasA peakuus?
+peakIiys CIJIaBJIeHUsI MOY€EBHHBI;
peakLus 06pa30BaHUs KOMIIJIEKCHOW MeJJHOM COJIM C OUYpPETOM;
peakiuss aMUHOKUCIOT C OKCU,0M MeJU;
peakiusi 06pa3oBaHUs OUIIOJSIPHOTO HOHA AMUHOKHUCJIOT.

Cpeau nepeyucJeHHbIX COeJUHEHU BbIOepUTe U30Mep AUITUIaMUHA:
2-aMUHOIIPOINaH;
+2-aMWHO-2-MeTHUJIPOIIaH;
JUMETUJISTHIAMUH;
2-MeTHUJaHUJINH.

Kako¥ aMMH noJiy4aeTcs Ipy4 NOJTHOM BOCCTAHOBJIEHUH 2-HUTPOOYyTaHa:
OyTUJIaMUH;
8mop-6yTHUJIaMUH;
JIU3TUIAMUH;
+U300yTUJIAMUH?

U3 Kakoro BelecTBa B JBe CTaAUU MOXKHO MOJIYYUTh aHUJIUH:
CeHsOH;
CeHsCH3;
+CeHe;
CeHsN(CH3):

Tema 10 l'eTepouuK/InYecKHe cOeJUHEHUA
KoHTposinpyeMble KOMIETEHIIUU (MJIU UX YACTH):
- croco6eH 060CHOBATh M peau30BaTh B NMpodeccCuoHaNTbHOUN JesdTe/IbHOCTU COBpEeMeEH-
Hble TEXHOJIOTUH C UCIOJb30BaHUEM NMPUOOPHO-UHCTPYMEHTAJIbHON 6a3bl U MCIOJIb30-
BaTh OCHOBHbIE eCTeCTBEHHbIE, OU0JIOTHYECKHe U TPOodecCHOHATbHbIE TOHATUS U METO/bI
NpU pellleHUH ob1enpodeccuoHaibHbIX 3aa4 (OIK-4).

TecToBble 3aaHuA AJI TEKYILEro KOHTPOJIS 3HaHUM o pasjeny 10 «eTeponukianye-
CKHue
COeAMHEeHHUA»

2-M30MPONUI-5-MeTUIUK/IOTEKCAaHOJI 110 CTPOEHHI0 YT/IEBOAOPOAHOIO CKeJleTa sIBJIs-
eTcd coeJUHEeHUEM:

+KapOOLMKINYECKUM;

reTepOoIUKINYECKUM;

HeInpe/leIbHbIM;

apoMaTHYECKUM;

TpeTUYHBIM OJHOBAJIEHTHBIM yIJI€BOAOPOAHBIM PaAUKaAJIOM SIBJISIE€TCAH:
HEOTEeKCUJI;
OGEeH3UJIHN/EH;
aJLJINII;
+TpPeT.-NIeHTHUJI;

BUIMHA/IBHBIM JBYXBaJ/ICHTHBIM YIJ1€BOAOPOAHBIM PaJUKaJ/IOM ABJIAETCA:
deHus;



M-TOJIWJI;
+0-(eHuseH;
n-QeHUeH.

[lo 3aMmecTUTE/IbHOM HOMEHKJ/IaType coerHeHue GeHWIITUIKETOH Ha3bIBAETCS:
METHUJI0BbIK 3¢Up 6€H30MHON KUCIOThI;
$EeHUMITUIKETOH;
+1 - peHunnpomnaHoH-1;
MeTHJIOEeH30aT;

[lo 3amMecTUTE/IbHO HOMEHKJ/IATYpe coeAUHEHHE CYy/IbPaHUIOBAsA KUCI0TA Ha3bIBAETCS:
n - aMMHOPEHUJICYIbPOHOBASI KUCJIOTA;
cy/ibpaHuI0BasA KUCIOTA;
4 - aMUHOIMKJIOTEKCAHCYIbPOHOBAsT KUCIOTA;
+N - aMUHO6€EH30JI1CY/IbPOHOBAsSI KUC/IOTA;

I1o pyHKIMOHA/ILHBIM rpynnaM aHecTe3uH (3TU/I0BbIX 3PUP Nn-aMMHOGEH30MHOM KHCJI0-
Thl) ABJIAETCA:

aMu/i ¥ pocTou adup;

+CJIO’KHBIN 9QUDP U aMUH;

KeTOH Y NpoCcToil adup;

KapbOoHOBasi KMCJIOTA, NIPOCTOM 3QUP U aMUH;

Ilo pyHKIMOHANBHBIM rpynnam ¢peHwiacaaunuiaar (peHnaoBsii apup o-
TUJAPOKCUOEH30MHOM KMC/I0ThI) ABJIAETCH:

Kapb60OHOBast KUCJIOTa;

KeTOH, mpocTou adup, peHo;

KEeTOH;

+(deHoJ1, CJIOKHBIN 3QUP.

CTpyKTypa 2-MeTU/I-3-0KCONEeHTAaHANOBOM KMCI0ThI COAEPKUT 0011 ee YHCIA0 QYHKIMO-
HaJIBHBIX IPyINII:

1;

2;

+3;

4;



Ta6sauua 4 - Kputepuu onieHKM cGOPMUPOBAHHOCTH KOMIIETEHIIUN

Koz u HauMeHOBaHue
WH/JIMKATOpa 10CTHXKe-
HUS KOMIIeTeHIIUH (Ya-

CTU KOMIIETEHI1H)

KpuTepuu oueHruBaHUs1 COOPMUPOBAHHOCTH KOMIETEHIMHU (YACTH KOMIETEHLIUH )

Ha 6a30BOM YPOBHE

Ha MOBBILIEHHOM YPOBHE

COOTBETCTBYET OLl€eHKEe «yIO0BJIETBOPHU-

COOTBETCTBYET OLI€EHKE «XO0pOoImo»

COOTBETCTBYET OLI€EHKE «OT-

TEeJIbHO» 65-85% oT MakcuMasibHOTO 6as- JIUYHO»
50-64% oT MakcUMasIbHOTO GaJlia Ja 86-100% oT MaKCMMaJIbHOTO
6aJs1a
3HaAThb:
H/]-1 3HaeT OCHOBHBbIE CTyZeHT ycBOWJ OCHOBHOE cojJiep:kaHue Moy CTyZieHT moka3biBaeT 3HaHUsA | CTyJleHT moKa3blBaeT TIJybo-

eCTeCTBeHHble, 6U0JIOTU-
yeckue U npodeccro-
HaJIbHbIE TIOHSATHUS U Me-
TO/Ibl IPU PELIeHHUH 00-
menpodeccuoHalIbHbIX
3ajla4, COBpeMeHHbIe
TEXHOJIOTUU C UCTI0JIb30-
BaHUEM NPUOOPHO-
WHCTpPyMeHTaJIbHOH 6a-
3Bl

HeopraHU4Yeckol XMMHH, HO UMeeT Npo6eJibl
YCBOEHUHU MaTepHaJia, He MPensaTCTBYOIHE
Jla/IbHeN1IeMy 00yUYEeHUIO:

-B JIOTUYECKOM PACCy>K/IeHUH HeT CylLeCTBEeH]
OLIMO6O0K, HO 0MyIlleHa CyleCTBeHHasl OIIMOK
MaTeMaTH4YeCKUX pacyeTax PU pelieHUun
3ajay;

BCET0 U3Y4YEHHOI'0 IPOrPaMMHOI0
MaTtepuasa. [laéT nosHbIM U Npa-
BUJIbHBIA OTBET Ha OCHOBE H3y-
YeHHBbIX TEOPUH; He3HAYUTeJsb-
Hble OIIMOKM U HeJO04YEThbl NpHU
BOCIIPOM3BEJEHUU  HU3YYEHHOIO
MaTepuasa, Omnpejie/leHUus IOHs-

-1abopaTopHasi paboTa BbINOJIHEHA MNpPaBUJITUW JajJ HENOJIHble, HEOOJIbIIME

He

MeHee YeM HalOJIOBHHY WJIH J0NylleHa
CylIeCTBeHHas OIMOKA B XO/ie SKCIIePUMEHT3
06bsicCHeHUH, B 0pOpMJIEHUU PaboThI, B
COOJII0/IEHUH MTPAaBUJ TEXHUKHU 6€30MacHOCTH
paboTe c BellleCTBaMU U 060pPY/0BaHUEM,
KOTOpasi UCIIPaBJISeTCs 110 TPEOOBAHUIO YUUT
- MaTepuaJl u3JaraeT HeCUCTEMATU3UPOBAHH
dparmMeHTapHO, He BCer/ja Nocjae/j0BaTebHO;
-MOoKa3blBaeT HEAOCTAaTOYHYI CHOPMHUPO
HOCTb OT/IeJIbHbIX 3HAHUN U YMEHUH; BbIBOJ
0060011eHUsI apryMeHTUPYET C€J1abo, AONyCKa
HUX OLIUOKHU.
- IOMYCTUJI OLUUOKU U HETOYHOCTH B UCIIOJ]
BaHUMU HAY4YHOU TEPMHUHOJIOTHH, OIpeJed

HETOYHOCTU NMPH HCIOJb30BaHUU
HAy4YHbIX TEPMUHOB WJIU B BBIBO-
Jax U 0600I1IeHHAX U3 HabJoze-
HUH U ONIBITOB; MaTepHaJl U3Jjara-
eT B ONpeJieJIEeHHOW JIOTUYeCKOU
M0C/eI0BaTE/IbHOCTH, MPU 3TOM
JIONyCKaeT OIHY Herpyoyto
OIIMOKY WJIU He OoJiee JBYX HEJ0-
YeTOB U MOXeT UX UCIPABUTb Ca-
MOCTOSITEJIbHO MpPHU TpPebOBaHUU
WM TpU HeOOJIbIIONW MOMOIIHU
npenojiaBaTesis; B  OCHOBHOM
YCBOWJ Y4eOHBIA MaTepHas; MOoJ-
TBEPKJAeT OTBET KOHKPETHBIMHU
npuMepaMu; MpPaBUJIbHO OTBeya-

MOHSTUH JaJ HEeJJOCTaTOYHO YETKUE;

€T Ha JONOJIHUTEJIbHBI€ BOIIPOCHI

KOe U IOoJIHOEe 3HaHHe U MOHU-
MaHUe Bcero o6béMa Mmpo-
rpaMMHOr0 MaTepuasa; IMoJ-
HOe T[OHHMaHHWe CYUIHOCTH
paccMaTpUBaeMbIX  MOHSATHUH,
sIBJIEHUH U 3aKOHOMEPHOCTEH,
TeOpHM, B3aUMOCBSI3eH; J1abo-
paTopHasi paboTa BbINOJIHEHA
MOJIHOCTbIO U MPABUJIbHO, CJle-
JIaHbl TpaBUJIbHbIE HabJIO/e-
HUA U BbIBOJIbI;

3KCIePHMEHT OCYILECTBJIEH MO
IJIaHy C y4eTOM TeXHUKHU Oe3-
ONACHOCTH W MpPaBUJ PabOThI C
BellleCTBAaMHU M 060py/0BaHU-
eMm;




- He UCIT0JIb30BaJl B Ka4eCTBe [J0Ka3aTe/IbCTB:
BBIBO/ZIbI M 060611[eHUs U3 HabJII0eHUH, GpaKT,
OTBITOB WJIK JOMYCTUJ OIIUOKH NMPU UX U3J
HUY;

nperno/iaBaTeis.

B JloruyeckoM paccyXZeHHUU U
DpelleHU  HeT  CYIeCTBEHHBIX
OLIKOOK, HO 3a/aya pellleHa Hepa-
IIMOHAJIbHBIM CIIOCOGOM HWJIM J0-
nylieHo He 6GoJjiee ABYX HeCylle-
CTBEHHbIX OILMOOK.

YmeTn:

HJ[-2 YMeeT UCII0JIb30-
BaTb OCHOBHbIE eCTe-
CTBeHHbIE, 6HoJIOTHYe-
CKHe U podeccuoHab-
HbI€ TIOHSITUS U METO/IbI
NpU pellleHruH 0611enpo-
dbeccuoHa/IbHBIX 33/]a4

OTBeyaeT HeNoOJIHO Ha BONIPOCHI IpenoiaBaTe
(ymyckasi ¥ OCHOBHOE), UJIK BOCIIPOU3BOJUT
coZiep>kaHue TeKCTa y4eOHHUKa, HO HeZ0OCTaTO
IIOHMMaeT OTZeJIbHbIE N0JI0KEeHHU S, UMEIOL 1€
Ba)KHOE 3HAaYEHUE B 3TOM TEKCTE.
O6Hapy>XHMBaeT HeZOCTaTOYHOE TIOHUMaHUe
OT/le/IbHBIX MOJIOX)KEHHUH TPU BOCTIPOU3Be/IeH})
TeKCcTa y4eOHUKa (3amvceid, NepBOUCTOYHHU
WJIn

OTBeYaeT HENOJIHO Ha BONPOCHI NpenojaBart
JI0IlyCKasli OJiHy-/iBe IpyOble OLIKMOGKH BBICTA
eTcsl CTYZleHTYy, KOTOPbIA He COBCEM TBEPAO
JleeT MaTepyasioM, IpU OTBETAaX JOMYyCKaeT M
CyllleCTBEHHble MOTPEINHOCTH, UCKaXKEeHUS JI
yeCcKoH nocJjie,oBaTeJbHOCTH,

HETOYHYI0 apryMeHTalLUI0 TEOPETUYECKHUX
N0JIOKEHUH, UCTIBIThIBAET 3aTPYyHEHUS NIPU
pelIeHUH JOCTaTOYHO CJI0XKHBIX 33/1a4.
UcnbIThIBaeT 3aTpyJHeHUs] B NPUMEHEHUU
HUM, HEOOXOAUMBIX /ISl pelleHus 3aay pas
HBIX TUIOB, IPU 06'bSICHEHUH KOHKPETHBIX S
HUU HA OCHOBE TEOPUH U

3aKOHOB, WJIM B NOJATBEPXJIEHUU KOHKpeT

CTyneHT yMeeT CaMOCTOSITEJIbHO
BBIJIEJISITh TJIaBHbIE MOJIOXKEHUS B
M3y4YeHHOM MaTepuasie; Ha OCHO-
BaHUU (GAKTOB U IPUMEpPOB
0600111aThb, /eJaTh BbIBO/bI, yCTa-
HaBJIUBaTb BHYTPHUIpPeJMeETHbIE
cBs3U. [IpuMeHATH MOJy4YeHHbIE
3HaHUS Ha NpaKTUKe B BU/I0U3-
MEHEHHOM CUTYyalUH, COOJIIOATh
OCHOBHble TMpaBWJa KyJbTYpbl
YCTHOM pedyy U CONPOBOXKAArolIen
IMMCbMEHHOH, HUCII0JIb30BaTh
Hay4yHble TEpPMHHBI; JiabopaTop-
Hasg paboTa BbINOJIHEHA IIpa-
BUJIbHO, CJieJlaHbl TpaBUJIbHbIE
HaOJIIOJleHUs] U BbIBOJbl, HO NpPH
3TOM 3KCIIEPUMEHT MPOBEJIEH HE
INOJIHOCTbI0 WJIU [ONYIleHbl He-
CyllleCTBEHHbIe OLIMOKU B paboTe
C BellleCTBaMH U 060pyJ0BaHUEM.

IpHUMEpPOB

CTyZleHT yMeeT COCTaBUTb
IOJIHBIA U NPaBUJIBHBIM OTBET
Ha OCHOBE M3y4YEHHOr0 MarTe-
puaJsia; BblAeJATh IJIaBHbIE I10-
JIOXKEeHUH, CaMOCTOSITEJIbHO
NO/JTBEPX/JAaTb OTBET  KOH-
KpeTHbIMU NpuMepaMu, ¢ak-
TaMH; CaMOCTOSTEJNbHO U ap-
TYMEHTUPOBAHO [ieJlaTb aHa-
JIU3, 0000I1eHHA, BbIBOJBI.
YcraHaBIMBaTh MeXIpeaMeT-
Hble (Ha OCHOBe paHee MPHO6-
peTEHHbIX 3HAHUM) U BHYTpPH-
npeJMeTHbIE CBSA3U, TBOPYECKHU
NPUMEHSTH MOJyYeHHbIe 3Ha-
HUSI B HE3HAKOMOW CHUTyalluH.
[locnenoBaTesibHO, 4ETKO,
CBA3HO, 0OOCHOBAHHO U 6e3-
OIIMOOYHO H3J1araTh Y4eOHBIN
MaTepuaJsi; 1aBaTb OTBET B JIO-
rMyeckoll  IocjieJloBaTeJIbHO-
CTHU C UCNOJIb30BaHUEM IPUHS-
TOA TEPMUHOJIOTUH; [eJlaThb
COOCTBEHHbIe BBIBOJIbI; dop-




IMPpaKTH4Y€CKOI'o IPpUMEHEHHUA Teopnﬁ

MyJIMPOBAaTb TOYHOE OIlpe/je-
JIeHHWEe W MCTOJIKOBaHHE OCHOB-
HBIX MNOHATHUH, 3aKOHOB, Te€O-
pUM; IPU OTBETE He MOBTOPSTh
JIOCJIOBHO TEKCT Y4yeOHUKA; W3-
JlaraTh MaTepuasj JUTepaTyp-
HbIM SI3bIKOM; IPAaBUJIbHO U 00-
CTOATEJbHO OTBeYaTb Ha [o0-
MOJIHUTEJIbHbIE BOMPOCHI Y4M-
Tesisl. CaMOCTOSITEJIBHO M pa-
LIMOHAJbHO HCII0JIb30BaTh
HarJisiiHble MOCO6OUs, CIIpaBoY-
Hble MaTepuasbl, Y4eOHUK, /10-
MOJIHUTEJIbHYI0  JINTEPATYpYy,
MEPBOUCTOYHUKH; TPHUMEHSTh
CHUCTEMY YCJOBHBbIX 00603Haye-
HUU NpU BeJleHUHU 3alucei, co-
NPOBOXKJAKOUIUX OTBET; HC-
[0JIb30BaHWeE IJid JloKa3aTeJlb-
CTBa BBIBOJOB U3 HabOJIIOJeHUN
U OIIBbITOB;

Bnapgets:

HJ]-3 BiageeT HaBbIKaMH
060CHOBaHHUS U peasivsa-
UM B IpodecCcruoHaIb-
HOU J1eITeJIbHOCTH CO-
BpPEMEHHBIX TEXHOJIOTUHN
C UCN0JIb30BaHUEM NPHU-
60pHO-
MHCTPYMEHTAJIbHOU Oa-
3bl

CTyneHT BJaieeT HEOOXOAUMBIMU HaBblKa- | CTyZleHT He o6JiafiaeT JOoCTaTOoY-
MU paboThbl C NpUbOpaMH, YepTekKaMH, cxe- | HbIM HaBbIKOM pPabOTbl €O CIpa-
MaMM U rpadukaMy, CONyTCTBYIOIIMMHU OT- | BOYHOM JIMTEPATYPOH, yUeOHUKOM,
BeTYy; 3allCH, CONPOBOX/AAIOIIMe OTBET, CO- | IEPBOMCTOYHUKAMU  (IPaBUJIbHO

OTBETCTBYIOT TPeOOBAaHUSAM.

OpPUEHTUPYeTCsA, HO paboTaeT MeJ -
JIEHHO).

BiiageeT HaBbIKAMU peLIEHUA XU-
MHUUYECKUX 33/a4 10 3aJlaHHOMY aJl-
TOPUTMY

CTyneHT BJajeeT KyJbTypou
MBIIIJIEHUS; CIOCOOHOCTBIO K
000011[eHUI0, aHaJIu3y, KPUTHU-
YeCKOMY OCMBICJIEHUIO, CHUCTe-
MaTH3alMH, TIOCTaHOBKE lieJiei
U BbIOOpY NMyTed UX JOCTHXKe-
HUS, B JIOTUYECKOM paccyx/je-
HUW U pelleHUU HeT OLIUOOK,
3aZlaya pelleHa palyoHaJib-
HbIM CHOCOO0M; MPOSIBJEHBI
HaBBbIKU OpraHu3alMOHHO-




TPYyAOBbIX yMeHUH (mojanep-
’KUBAIOTCS 4YUCTOTa paboyero
MecTa U TMOpSJIOK Ha CTOJIE,
5KOHOMHO MUCIOJIb3YIOTCS pe-
aKTUBBI).




Mopayab 3. «OCHOBbI pU3NIECKOU Y KOJJIOUAHON XUMMUM»

Bonpocsl A5 co6ecegoBanus o MoAya10 3 «OCHOBbI GU3UYECKON U KOJIJIOUJHOM XH-
MHH»

1. CpopMyivpyiiTe nepBbId 3aKOH TEPMOAMHAMUKU. JlaliTe onpeie/ieHUs] MOHATUUN «TemI0Ta,
«paboTa», «<BHYTPEHHSISI SHEPTUA CUCTEMbI», «KIHTAJBIIHSA». PAaCCMOTpUTE NPUJI0KEHHE TTEPBOTO
3aKOHA TEPMOJAMHAMMUKHU K Pa3JIMYHBIM TEPMOJAMHAMUYECKUM IIPOLIECCAM.

2. ChopMyiupyiTe 3aKOH AeUCTBYIOLUX MAacC. 3alUIIUTE BblpaXKeHHe KOHCTAHThl XMMUY€eCKO-
ro paBHOBeCHS JJI1 KOHKPEeTHBIX peaKliui pa3HbIMHU crocob6amu. [lokaxuTe cBA3b Mexay Kp u
Kc. llpuBepuTe npumepsl peakuuu aas kotopbix Kp= K¢, Kp> K¢, Kp< Kc.

3. PacTtBOphbl. Teopuu pacTBopoB, poJib yueHus [.U.MengeneeBa. Cnocobbl BbIpakeHUsI KOHIEH-
TpaLuy pacTBOpoB. Kak NpUroTOBUTH OJHOMOJIIPHBIM PACTBOP XJIOPUCTOTO KaJIbLUf, AL MMO-
JIIPHBIN pacTBOP GOPHOU KUCJOTHI?

4. JlaiiTe NOHATHA O CTAHJAPTHBIX TEMJOTAax 00pa30BaHUSA U CTAaHAAPTHBIX TEMJI0TaX CrOpaHUs
BellecTBa. UYTo co60il MpeACTaBASAT CTaHAAPTHbIe TeloTbl o6paszoBaHuss H20, CO2, CaCO2?
Kak paccuuTaTh Ten/soTy CrOpaHUsi OpraHMYeCKOro BELeCTBa, pacnoJjaras JaHHbIMU N0 TEMJIO-
TaM 00pa30BaHUSA pa3/IMYHbIX BeleCTB?

5. [IpoaHanu3upyiiTe ypaBHEHHE U30TEPMbl XMMUYECKOW peaKLUH, MOKAXKUTE €ro MnpakTuye-
CKOe MprYMeHeHHe. 3alUIIMTe YpaBHEHUE JJIs1 KOHKPETHOM peaKlUHu.

6. U306pa3uTe guarpaMMy COCTOSIHMSI HEOTPAaHHWYEHHO CMeLIMBAKIIUXCS XUAKOCTEH, UMelo-
IIMX MAaKCUMyM WJA MUHUMYM Ha KpUBOU TeMmepaTyp KumneHus. HazoBUTe JIUHUU U TOJS,
yuMerolMecs Ha AuarpamuMe. Jlaiite GopmyMpoBKy BToporo 3akoHa KonoBasioBa. UTo Ha3bIBa-
eTCs1 a3e0TPONHOM cMechbio? [loueMy a3e0TpON He MOXKET ObITh pa3/ie/ieH 00bIYHBIMU METOJaMHU
MeperoHKu?

7. Pa3nyyus B CBOMCTBax paCTBOPOB 3JIEKTPOJIMTOB U HE3JIEKTPOJIUTOB. OCHOBHBIE MOJI0KEHUS
TEOPUU 3JIEKTPOJUTUYECKON aucconuauuu bpeHcrena. Kakue omnbITHble JaHHblE NMOATBEp-
KJAIOT TEOPHIO 3JIEKTPOJIUTUUECKOUN AUCCOLUALIU?

8.CusibHbIE U c1abble 3JIEKTPOIUThl. KOHCTaHTa U CTeleHb AWCCOLMALIMY, CBSI3b MEXAY HUMM.
H3oToHMYeckui kK03QpPUIUEHT /151 pACTBOPOB CAa0ObIX 3J1EKTPOJUTOB

9. KoHcTaHTa fucconManyu €1aboro 3JIeKTPOJIMTa U ee CBA3b C 3JIEKTPONpPOBOAUMOCThIO. Ka-
KMMHU ONBITHBIMU JAHHBIMU HEOOX0JUMO pacnoJsaraTh /sl onpejesieHuss KOHCTaHThI AU CCOLU-
auuu?

10. dnekTpryeckaa AuccoMaLus HeBOAHBIX pacTBOPOB. OCOGEHHOCTH 3JIEKTPONPOBOAMMOCTH
B 3THX pacTBOpax.

11. KakoBbI 0COOEHHOCTH reTepOreHHbIX peaknuii? U3 Kakux cTafui MOXKeT COCTOATh reTepo-
reHHas peakuyusa? PaccMoTpuTe Ha KOHKPETHbBIX IPUMepPax.

12. CB060OHAasA NOBEPXHOCTHAs IHEPTrHs U MOBEPXHOCTHOe HaTsKeHHe. PaKTOphl, BAUAIOIIME
Ha IOBEPXHOCTHOE HaTsKeHHe. MeTo bl U3MepeHUsI NOBEPXHOCTHOTO HAaTSXKEHMUS.

13. OnuurTe nojsy4yeHUe KOJJIOUJHBIX CUCTEM METOJaMu AuclieprupoBaHusi. [[puBeauTe npu-
Mepbl. PaccMoTpuTe yCTPOKUCTBO IAPOBOM U KOJIJIOUAHOW MeJIbHULI.

14. PaccMoTpuTe npsiMble U 0OpaTHbIE 3JIEKTPOKUHETUYECKUE SIBJIEHUS, UX NPUYKHBIL. [IpuBe-
JIUTe IpUMepPbl MPAKTUYECKOTO UCIOJIb30BaHUS 3TUX SIBJIEHUN B papMallui U MeJJUIUHE.

15. OnuunTe 0co6eHHOCTH HabyxaHuss BMC. UTo Takoe cTeneHb HabyXaHUs, TEMJIOTa Habyxa-
HUS, JlaBJieHne HabyxaHUus?

16. Ancopbuys Ha rpaHulle KUAKOCTb-ra3. YpaBHeHUe ['M66ca, ero aHanus. Kak rpadpuyecku
OyZLyT pacnoJsiaraTbCi OTHOCUTEJIbBHO ApYyT Jpyra U30TepMbl NNOBEPXHOCTHOTO HATSKEHUA U
M30TepPMbl a/ICOPOIIMU PAaCTBOPOB OJJMHAKOBOW KOHIIEHTPALUU NEPEUYUCIEHHbIX HUXKE KHUCJIOT:
MacJIsIHOM, YKCyCHOM, BaJlepUaHOBOM, IPOITMOHOBOM?



17. OnuimuTe noJsiydyeHue KOJIJIOUJHBIX CUCTEM MeTOJIOM KOHJeHcauuu (pusnyeckass, XuMHu4ie-
ckas). [IpuBeuTe NpUMepHL.

18. D1eKTpoKUHEeTUYECKU I OoTeHIMa/l. DaKTOpbI, BAUSIOIIME HA €r0 BeJIMYUHY U 3HaK.

19. Kakue coejuHeHUs U 110 KAKOMY NPU3HAKy oTHOcATCcA K BMC? PaccMoTpuTe MeTO/bI MOJY-
yeHus BMC (npuBeaute npuMepsl). [Ipumenenve BMC B dpapmanuy, MeauiiHe, 6U0JOTHUMU.

20. TensioBoM 3pPeKT XMMHUUECKOW peaKLMU, MeTO/ibl ero onpeneseHus. s KakKuxX peakun
AU=AH, AU< AH, AU > AH? [IpuBeguTe npuMepshl.

21. 3aBUCUMOCTb KOHCTAaHThI pPaBHOBeCUS OT TeMIepaTyphl. [loKaKUTe Kak C MOMOLIbI0 ypaB-
HEHUH M30XO0PhI U U300aphl peaklu noATBep:xkAaeTcsa npuHuun Jle-lllatenpe.

22. ieanbHble pacTBOPHI KUAKOCTEHN B XKUJAKOCTAX. 3aKoH Payns. 'paduyeckas 3aBUCHMOCTb
006111ero U napuuaabHbIX JaBJE€HUU OT cocTaBa cMecu. OTKJIOHEHUS OT 3aKoHa Paysisi, npuYKHBL.
23. IlpoBoanuku 1-ro u 2-ro poaa. [IpuBegute npumepsl. JlaiiTe 06’bsiICHEHME MeXaHU3Ma Iepe-
HOCA 3JIEKTPUYECKOr0 TOKA B paCTBOPAX 3JIEKTPOJIUTOB.

24. PaccMoTpuTe TMOJiyYeHHE KOJUJIOUJHBIX CUCTEM MeTOJOM IMenTusayuu (PuUsnkKo-
XUMHUYECKUM AuciieprupoBaHueM). [[puBejuTe npuMepsl.

25. MexaHU3Mbl BO3BHUKHOBEHMUS 3JIEKTPUUECKOTO 3apsAJa KOJIJIOUAHbBIX YaCTHUL].

26. OnuuvTe BJAMSIHUE Pa3/IMYHBbIX PAaKTOPOB Ha BeJUYMHY HabyxaHus. [IpuBegute nuotpon-
Hble psiZibl MOHOB. Kakoe mpakTHYecKkoe NpUMeHeHHe UMeeT Npolecc HabyxaHus B papManuy,
MeJHULHE, 6HOJIOTUN?

27. lloueMy ycTaHaBJIMBaeTCHd CeIUMEHTAllMOHHOEe PaBHOBeCHEe B KOJIJIOUJHBIX CUCTeMaX, YeM
OHO xapakTepusyeTcs? UTo Takoe arperaTUBHasl U CeMMeHTAlMOHHAs yCTOMYMBOCTb, KaKas
CBSI3b MeX/Jy HUMU? [IpuBeiuTe NpuMepbl CUCTEM CEJUMEHTALMUOHHO-YCTOMYUBBIX U HEYCTOM-
YUBBIX.

28. ®usuyeckas TeOpUs YyCTOMUMBOCTU U KOATYJIALMU 30J1eH aiekTpoautamu (JJ1P0).

29. OnuuKTe BAMsSHUE Pa3JUYHbIX GAaKTOPOB HAa BeJMYMHY HabyxaHus. [[puBeguTe JUOTpON-
Hble psZbl HOHOB. Kakoe mpakTHYecKoe NpUMeHeHHe UMeeT Npolecc HabyxaHus B papManuy,
MeJuWIHe, 6U0JI0TUN?

30. CpaBHUTE CBOWCTBaA rejieil U cTyJHed. PaccMoTpuTe BAMsSIHUE Pa3/MYHbIX PaKTOPOB Ha
npolLecc 3acTyZHEBAHUS.

TunoBble 3aga44 1o MOAYJII0 3 «OCHOBBI QU3NYECKON U KOJIJIOMAHOW XUMHH»

PaccuuTaTh TeMnepaTypy 3aMep3aHus pacTBopa, ecau B 200 r BoJbl COePKUTCS 54 T TJII0KO-
3Bbl.

Omeem: -2,2°.
[Ipu pacTBOpenuu 2,76 r ramuepuna B 200 Mu1 BoAbl TeMIlepaTypa 3aMep3aHUs IOHU3UJIACh Ha
0,279°. OnpefeiUThb MOJIEKYJIIPHYIO MacCy TJIMLEePUHA.
Omeem: 92.
CKOJIbKO MOJIe He3JIEKTPOJINTA [JOJKEH COAepaThb 1 IMTP pacTBOpa, YTOOBI ero OCMOTHYe-
ckoe aaBJsieHue npu 25°C 66110 paBHoO 2,47 klla?
Omeem: 0,001 monw.
Ha ckoJibKO rpaZlycoB NOBBICUTCA TeMIlepaTypa KuneHus BoAbl, ecid B 100 r BoAbl paCTBOPUTH
9 r riiroko3bl (CeH1206)?
Omeem: Ha 0,26°.
BbIYMCAUTH OCMOTHYECKOE JlaBjeHre 1 M pacTBopa cepHOU KUCIOThI pU TeMnepaType 25°C.
Omeem: 7429 klla unu 73 amm
OnpegenruTbh ocMoTHYeCKOe AaByeHre 1 M pactBopa ¢pykTo3bl U 1 M pacTBopa coyiTHOU
KHUCJIOTHI.
Omeem: ppykmo3svl — 24 amm, con51HOU Kucaomol — 48 amm.



7. K100 ma0,5M BozgHOro pactBopa caxaposbl (C1zH22011) go6aBseno 300 mu1 Bogbl. YeMy paBHO
OCMOTHYECKOEe JiaBJieHHe M0JIydeHHOro pactBopa npu 25°C?
Omeem:309,5 klla uau 3,05 amm.
8. Ipu 25°C ocMOTHYECKOE JaBJIeHHe pacTBopa , coAepaniero 2,8 r semectsa Ha 200 M1 pacTBoO-
pa, paBHo 0,7 klla. YeMy paBHa MoJieKyJiIpHas Macca paCTBOPEHHOrO BellecTBa?
Omeem:50 000.
9. Ipu Kako#i TeMnepaType 6ygeT KureTb 50% pacTBOp caxapo3bl?
Omeem: 101,5°C
10.1pu pacteopennu 3,24 r cepsl B 40 r 6eH30J1a TeMIlepaTypa KUIIEHHs 6eH30J1a TOBLICKU/IACh Ha
0,81°. I3 ckoJIbKUX aTOMOB COCTOUT MOJIEKYJIA CEPbI B PaCTBOPE, ECJIU IMOYJIMOCKONIUYECKAs
nmocroAHHada 6eH3oJsa K»=2,57?
Omeem: 8 amomos

11. Bb1yucaAuTh Tem10BoM 3¢ (eKT peakUu NMpPU CTaHJAPTHBIX YCJAOBUAX. Peakuiua npoTekaeT B
3akpbITON cucteMe. OnpesesIMTh BO3MOXXHOCTh ee NPOTeKaHUs MPU CTaHAAPTHBIX YCJAOBUAX U
npu teminepatype 1000 K: Fe304(T) + H2(r) < 3FeO(T) + H20(T)

12. locTpoiiTe AuarpaMMmy IJIAaBKOCTH CUCTeMbl MeTuJicTeapaT (T.ma. 459C) - mapaduH (T.mi.
340C). TemnepaTypa nJaBjJeHUs1 3IBTEKTHUeCcKoU cMecH (60% napadunHa - 40% meTusicTeapara)
260C. YKkaKuTe BO3MOXXHbI€ COCTaBbl CyNno3uTopueB. CBeYU AOIKHBI JIaBUThCA NpHU 35-369C u
He pa3MAaryaThcs npu teMnepatype Huxe 320C (J/IMHUMU IMKBHAYCA U300pa3UTe NPSIMbIMU).

13. Beiuucaure faBaenue napa 20%-Horo pactBopa riwko3bl CeH1206 npu 25°C. /laBieHue napa
BO/ibl IpU JJaHHOU TeMIlepaType 3167,73 H/Mm2.

14. )Kuakoe opraHuvyeckoe BelleCTBO, MPAaKTUYECKU HEPACTBOPUMOE B BOJiE, MEPEroHSI0Ch C
BOJISIHBIM MApoM IOJ, HOpMaJibHbIM aTMocdepHbIM AaBaeHueM npu 98,49C. ConepkaHue opra-
HUYECKOH KUAKOCTU B KoHJZeHcaTe 23,1 Bec. %. OnpenenuTe MOJIIPHYIO Maccy BellecTBa U
JlaBJieHVe ero NapoB NIPU YKa3aHHOM TeMIlepaType, eCc/iU JaBJeHUe HAChIIeHHOTO Napa BOJbl B
3TUX YCI0BUSAX paBHO 958,65 H/M2.

15. YpenpHasa anektpuyeckasa npoBoguMocTb 10%-Horo pactBopa CaClz mpu 189C paBha 41,4
cmx Ml IlnotHOCcTh pacTBopa 1080 Krxm3. [ToABMXXHOCTb UOHOB: A 1/2ca?*=50,4x10*% u A
=66,3x 104 cM x M%2x MoJib-L. BeIUHMCIUTE KaXKyly0Cs CTeneHb Auccouuanuu Caclz B pacTBope.

16. BbluuciuTe NMoTeHLMaJ MeJJHOTO 3JIEKTPOJA B pacTBope, cojepxaiieM 1,6 r CuSO4 B 200 cm3
pactBopa npu 25°C. Kaxxyuiasica cTeneHns guccouuanydu B pactBope paBHa 40%.

Hanumure ¢popmysy KOJJIOUAHOW MULEJIbI THAPO30Js THAPOKCHA aJIOMUHUS, NOJYYEeHHOIO
TU/IPOJIM30M cy/abdaTa aTlOMUHUS.

17. lnsg 3amuTbl 10 MJI 30J11 CEPHUCTOM CYpbMbl OT KOaryasauuu nof, aerucresueM 1 ma 10%-Horo
pacTBOpa XJIOpH/ia HAaTPUsl NOTpeboBaoCch 106aBUTH K 304110 0,4 Ma 0,5%-Horo pacTBopa *e-
JlaTuHa (y/Zle/IbHbIN Bec KeJlaTUHA npuMuTe Ha 1). Onpenenute, 4eMy paBHO CEPHUCTOCYPbMS-
HUCTOE YUCJ107

18. Onpenenute cpeaHuit pasmep vactun, 0,01% rujapososisa 30/0Ta, ecid 06beM pacTBOpa, B
KOTOpPOM MPOU3BOJUTCS MOACYET YacTul, cocTaBisieT 4x10-10 cm3. B aToM 06beMe, B cpesiHeM,
HaxoauTcs 4 yactunpl. [Is10THOCTE MeTasindyeckoro 3oJ10Ta 19,5 r/cms3.

19. Bp1yucauTh Tem10BOoM 3¢ (eKT peaklUu NpPU CTaHJAPTHBIX YCJA0BUAX. Peakuiua npoTrekaeT B
3akpbITOoM cucteMe. OnpesesMTh BO3MOXXHOCTh ee NPOTeKaHUs MPU CTaHAApPTHBIX YCAOBUAX U
npu Temnepatypsl 1000K.

C(t) + H20(r) & CO(r) + Hz(r)

20. OnpenenuThb YMCIIO CTeNeHel CBOOO/ bl [JJiSl CAeAYIOIIUX PABHOBECHBIX CUCTEM:

a) 2Ag20 & 4Ag + 02

6) CaCO3 < CaO + CO2

21. a) Onpenenute ocMoTU4eckoe aAaBjeHue 10%-Horo pactBopa rauuepuHa npu 15°C. [lnoT-
HOCTb pacTBopa paBHa 1,023 r/cm3.



6) CMecb kaM}OpbI U BOAbI KUIIUT MPU HOPpMaJIbHOM aTMochepHOM AaBaeHuu npu 99°C. Onpene-
JIUTe NpPOLEHTHOoe coJiepkaHre KaMdopsl U BoJbl B AucTU/LIATE. Kamdopa, MossspHasa Macca
152,2, npakTu4yecku HepacTBopuMa B BoJie. JlaBsieHue napoB BoAbl npu 999C paBHo 97740,9
H/m?2.

22. CynbdaT 6Gapusi B BUJle CyCIEH3UM B BOJle MCIHOJIb3yeTCsl KaK KOHTPAacTHOe BeLleCTBO AJIs
PEHTreHOCKONUU. Y iesibHas 3JIeKTPONPOBOAUMOCTD pacTBopa cyibdarta 6apus npu 18°C paBHa
2,623x104 CmxmL. YaenbHas a3/IeKTpONPOBOAUMOCTb BOZbI, ONIpe/ie/ieHHAs B TEX XKe YCJIOBUAX
4,0x10* CMmxM-L. Beryncaute pactBopuMocTb BaSO4 (KOHLieHTpaL M0 B HACBIILlEeHHOM pacTBO-
pe).

23. Beruucaute npu 298K 3/]C KOHIIEeHTPALLMOHHOTO 3JIEMEHTA:

Pt | Fe3+, Fe2* || Fe2+, Fe3* | Pt
C (Fe3*) = 0,1 Mosibx M3 C (Fe3*) =0,4 monbx M3
C (Fe?*) = 0,5 monbx M3 C (Fe?*) = 0,04 monbx M3

24. 30s1b cysibdaTa MblllibsKa MOJYYeH NPU B3aUMO/eCTBUH U30bITKA CEPOBO/IOPO/iA C XJI0PUA0M
Mblibsika (I11). Hanumute dopmMyny KOJJTOUAHON MULIEJIBI.

25. Vi3BeCTHBI IOPOTY KOATyJASLUU AJ5 CAey0UMX 3J1eKTpoanToB (MMosb/a). KNOs - 50, MgClz -
0,717, Na3POa4 - 43, Na2S04 - 49, MgS04 - 0,81, AlCI3 - 0,099. KakoB 3apsij yacTur, 30157

26. H303seKTpUyeckasl TOUKa aJbOyMHUHA HabsoaaeTcs npu pH = 4,8. besiok nomelieH B 6ydep-
HYI0 CMeCh C KOHIleHTpalued BOJAOPOAHbIX HOHOB 10-582 r-noH/j. OnpenaesvTe HanpaBJeHUe
JIBU>KEHUS YacTUL, 6eJiKa pU aJieKTpodopese.

27. 30/1b 30J10TA MOJIYYEH NMPU B3aMMOJAEUCTBUM aypaTa Kajus ¢ ¢opMmasibjeruaoM. Hanumure
bopMyy KOJLJIOUAHON MULLEJIJIBI.

28. YTo06nb! BbI3BaTh Koaryadauuoo 10 My ruipo30J151 CEpHUCTOTO MbIlIbSKa NOTPE60BaJOCh B KaX-
JIOM OTAeJIbHOM ciaydae npuauThb: 0,25 mu 2 H pactBopa NaCl, 13 ma 0,01 M pactBopa CaClz u
2,73 mn 0,001 M pactBopa AlCls. Kakoli 3apsig uMeroT 4yacTuibl 30757 YeMy paBeH NOpor Koary-
JIILIUU KaXKJ0TO0 3JIeKTpoIuTa?

29. 1 r 6enka pactBopeH B 100 M Bozbl npu 25°C. YeMy paBHO 0CMOTHYECKOE JlaBJeHHE pacTBOPa,
ecJIM MoJisipHasi Macca 6esika paBHa 100007

30. [Ipu BUCKO3MMETPHUYECKOM ONlpe/ieIeHUH MoJIeKyIsspHOor Maccel BMC Bpems ucteyeHus pac-
TBOpa cocTabJsiio 100 cekyH/[, 06beM KUAKOCTH, IpOoTeKatollel no kanuaspy — 10 cm?2, aavHa
kanuigpa paBHa 0,2 M. 2KugkocTts ¢ BAskocTbio 10-3 Hxc/M? npoTekaeT noj felcTBUEM COO-
CTBEHHOTI0 Beca, IpUYeM BbICOTA CT0J16a )KUAKOCTH paBHa 0,27 M, a iioTHOCTb ee — 103 kr/cm3:
Kako#t paguyc umMmeeT Kanuaassp?

TecToBbI€ 3aaHUA AJIA TEKYIEro KOHTPOJISA 3HAHUM M0 MOAYII0 3: «OCHOBBI pU3NIECKOU
M KOJIJIOUZHOM XUMUH»

Kak BiMsieT Ha cTeneHb JUCCOLUALUU pa36aBieHue?
+yBeJIMYUBAETCS;
yMeHbIIAeTCs;
yBEJIMYMBAETCS U YMEHbIAeTCsl 0JJHOBPEMEHHO
He BJIMSIET.

KoHIleHTpalusa MOHOB BO0PO/ia B IIeJIOYHOI cpe/e:
[H]>107;

[H*]>10-12;

+[H*]<107;

[H*] = 10-7.



YTO 3HAYHUT PACTBOP IVIIOKO3bI C MACCOBOM aoJiei 0,15?
B 100r pactBopa 15r ritoko3sl 1 100T BoAbI;
B 90r pactBopa 15t ritoko3sl ¥ 90T BoAbI;
B 100r pactBop 0,15t ritoko3ssl 1 99,85 Bojbl;
+B 100r pacTBopa 85r BoJibl U 15T I/IFOKO3BI.

WU cTHHHBIN pacTBOP OTJIMYAETCA OT KOJIJIOUAHOIO:
KOHI|eHTpayueun
IJIOTHOCTBIO
+pa3MepaMM YacTHUL, paCTBOPEHHOT O BellecTBa
Cr0CO60M MPUTOTOBJIEHUS

OT 4Yero 3aBUCUT OCMOTHYECKOE JaBJ/IeHHEe 6Ge/IKOBBIX PAaCTBOPOB?
OT MOJIEKYJIIPHOM Macchl 6esiKa
OT 3aps/a 6esika
+0T YMCJIAa PAaCTBOPEHHBIX MOJIEKYT
OT Macchl pacTBopa

Kako# u3 npejacTaB/JieHHbIX PaCTBOPOB Oy/JeT 06/1a4aTh 6y¢depHbIMU CBOMCTBAMMU:
pacTBOP IVIIOKO3bI
pacTBOD XJIOpU/ia HATPUS
+ pacTBOP YKCYCHOW KUCJIOTHI + aljeTaTa HaTpus
pacTBop $pocHOopHON KUCIOThI

Yemy paseH pH 0,001 M pacTrBopa HCI:
1
+3
4
6

Kak 3aps:xeHa KoJ/IOMHasA YacTULA - MULeJ11a?
HOJIOXKUTEJBHO
OTpHULATENbHO
+3JIEKTPOHENTPAIbHO
He UMeeT 3aps/ja

151 3011 MoK A cepeOpa MOJIy4Y€eHHOT0 B3aUMOAeCTBUEM U30bITKA HUTpPaTa cepedpa U
HOAUJA Ka/IUA, KOATryJISL{UI0 MOTYT BbI3BaTh:
+aHUOHBI 3JIEKTPOJIUTA
KaTHOHBI 3JIEKTPOJIUTA
HelTpaJsibHble MOJIEKY.IbI
CMeCh KaTHOHOB Y aHUOHOB

PacTBOpUMOCTBIO BelleCTBa Ha3bIBAETCH ...
aKTUBHOCTb pacTBoOpa
+Ipe/ie/IbHasi KOHIIEHTPaIUsl BELEeCTBa, ClIOCOOHAs paCTBOPSAThCSA
Jito6asi KOHLIEHTpaIUs BellecTBa
06'beMHasi KOHI[eHTpal1s BelllecTBa

OnpepenuTe, B KAKOM peaK My JHTPONUA YBEJIUYNBACTCH:
+CO2 () CO2 (v);



2NO @+ 02 @) =2N02 @)
2H2S )+ 302 =2S02 @)+ 2 H20(;
2H2 (@ +02@=2H220 @m.

HN3oTOHMYeCKHe pacTBOPHI - 3TO PAaCTBOPHI ...
+Yy KOTOPBIX OZIMHAaKOBOE OCMOTHY€ECKOe JlaBJIeHHe CO CTaHJapTOM.
y KOTOpBIX pa3Hasi KOHLLeHTpaLUsA €O CTaHAApPTOM.
y KOTOPBIX O/JMHAKOBasl KOHLleHTPaL s CO CTaHAAPTOM.
y KOTOpBIX 0CMOTHUYECKOE JlaBJIeHHe CTaHAapTa 60Jibllie HCKOMOT0

OCHOBHBIM Ka4eCTBEHHBIM IPU3HAKOM KOJIJIOMJHO-AUCIIEPCHBIX CUCTEM AB/ISIETCA...
+TeTeporeHHOCTb
JICIIEPCHOCTD

audpdysusa
CBETONPONyCKaHHUE

B 4yeM npu4yrHa 6pPOYHOBCKOIO JABUKEHHUSA YAaCTHUL, AUCIIEpCHOH ¢a3bl
coyZapeHHe 4acTHUL JUCIIepCHOM da3bl
ceJMMeHTaLus
KOaryJsilius 4acTHUL AUCHepCHOHN ¢a3bl
+ KMHETUYeCKOoe JIeiCTBUE MOJIEKYJI IUCIIEPCHOHHOM cpe/ibl Ha YaCTHUIbI AUCIEPCHON da3bl

K KkakoMy TUIy AUCIIEPCHBIX CUCTEM OTHOCATCS 3MYJ/IbCUM
+ 2K/ XK
T/XK
K/T
r/T

IloueMy 6€JIKU OTHOCATCS K NMOJIM3JIEKTPO/IMTAM
ruapoPoOHOCTb MAKPOMOJIEKY I
+ HaJIM4Me TPyNIl, CHOCOOHBIX K MOHU3ALUHU
CIOCOOHOCTD K HAOyXaHUIO
B CBSI3U C JleHaTypauuein

B ocHOBe NOTEHIMOMETPUYECKOr0 METO/Aa aHA/IU3a JIEXKUT YpaBHEHHUE ...
dapages
['m66ca
+Hepcra
Jlamb6epTta-byrepa-bepa

B BOgHOM pacTBOpe BeleCTBO, IOBEPXHOCTHOE HATSKeHHe KOTOPOro MeHbIIe, YeM Yy BO-
Jibl, IPEUMYII€CTBEHHO HAXOAUTCA ...

y CTEHOK cocy/ia

Ha JiHe cocy/ia

+ B TIOBEPXHOCTHOM CJIO€

BO BCEM 0O0'beMe pacTBoOpa

Kakoe 13 npyiBe/jeHHbIX Bell|eCTB ABJISAETCS JUCIEPCHOM CUCTEMOM ...
pacTBop caxapa
+ MOJIOKO



BOJIA
pacTBOp cnupTa

KosutonaHas yactuna (rpanysia), o6pa3ywomascsa COrJiaCHO YypaBHEHUIO peaKuu
K2Si0s3 + H2S04 (136) = H2Si03 + K2S04, umeeT ____ 3apsja;

HYyJIEBOH

BBICOKMI OTpULIATEbHbIN

+ MOJIOXKUTENbHBIN

YaCTUYHO OTpULlATENbHbIN

Kakoi 3apsaj uMeeT 6eJI0K B U303JIEKTPUYECKOHN TOUKe?
NOJIOXKUTEIbHbIN
OTpHUILATEJIbHBIN
+ 3JIeKTPUYECKU HEUTpaseH
ob6pa3yeT GUIOJIAPHbIN UOH

[lepeMelieHHe JMCIEPCUOHHOM Cpe/ibl OTHOCUTE/ILHO HEMOABMKHOM AucniepcHOM ¢a3bl K
3JIEKTPOAY, NOA, AeCTBUEM BHEIIHEW Pa3HOCTH NOTEHI{MAI0B HAa3bIBAETCA ...
+3JIEKTPOOCMOCOM;
3JIEKTPOJIN3UCOM;
audodysuen;
3JIEKTPOJ M CCOLMaLiUeN.

FeTeporeHHasi CUCTEMA, B KOTOPO#i AUCIEPCUOHHAA cpeja U JucnepcHasi ¢pa3a ABIAAITCA
’KHJKOCTbIO, Ha3bIBAETCH ...
a3po30Jib;
CyCIEeH3UsI;
TU/IPO30Jib;
+3MYJIbCHSL.

B ocHOBe MeTOJa HedesIOMeTPHH JIeXkKaT ... CBOMCTBA.
3JIEKTPOKHHETHYECKUE;
MOJIEKYJIAPHO-KHHETUYECKHUE;
+ONTHYECKUE;
XUMHUYeCKHe.

[lepBr4YHYI0 CTPYKTYPY 6€e/iIKa GOPMHUPYIOT ...
+IeNTU/Hble CBA3HY,
BOJIOPO/IHbIE CBSI3H,
aucynbUaHbIE CBS3H,
CJ10kHO3QUPHBIE CBA3U.






Ta6suna 5 - Kputepuu ouieHKM cGOpMUPOBAHHOCTU KOMIIETEHIUH

KO,EL N HAaMMEHOBAHHE
HMHAWKATOpPaA AOCTHUXKE-
HHUA KOMII€ETEHII U (qa-

CTH KOMHETEHHI/II/I)

KpuTtepuu ouieHrBaHUs1 COOPMUPOBAHHOCTH KOMIETEHIUH (YaCTH KOMIIETEHLIUH )

Ha 6a30BOM yPOBHE

Ha NOBBILLIEHHOM YPOBHE

COOTBETCTBYET OIl€HKE «Y/I0BJIETBOPHU-
TeJIbHO»
50-64% oT MaKcUMaJILHOro 6asiia

COOTBETCTBYET OIIEHKE «XOPOIIO»
65-85% oT MakcuMaJIbHOTO 6aJI-
Ja

COOTBETCTBYET OI[€HKE «OT-
JIMYHO»

86-100% oT MakcUMaJIbHOTO
faJs1a

3HaThb:

H/]-1 3HaeT OCHOBHbIE
ecTecTBeHHbIe, OU0JIOTU-
4yeckue U npodeccuo-
HaJIbHble TIOHSATHS U Me-
TO/1bI IPU pellieHUH 06-
nienpodeccuoHalbHbIX
3aJ1a4, COBpeMeHHbIe
TEXHOJIOTUM C UCMOJIb30-
BaHHEM NpPUOOPHO-
HHCTPyMeHTaJIbHOM 6a-
3Bl

CTyZileHT YCBOUJI OCHOBHOE COJlepKaHue MOAY|
HEeOpraHWYeCKOU XMMUHU, HO UMeeT MPOo6eJibl
YCBOEHUHU MaTepHaJia, He NpensTCTBYIOLe
JlaJIbHeH1IeMy 00y4eHHUIO:

-B JIOTUYECKOM PACCY>KI€HUHU HET CyIlleCTBEH]
OIIMOOK, HO AONYIllEHA CylleCTBEHHAs OIIMOK
MaTeMaTU4YeCKUX pacyeTax P pelieHuun
3ajay;

-1abopaTopHasi paboTa BbINOJHEHA MNpPaBUJ
He

MeHee YeM Hall0JIOBUHY WJIM JOoNylleHa
CyllleCTBEHHasl OLIMOKa B X0/le IKCIIEPUMEHT]
00'bsSICHEHUH, B 0POpPMJIEHUU pabOTHI, B
COOJII0/IEHU Y NTPABUJ TEXHUKU 6€301aCHOCTHU
paboTe ¢ BellleCTBaMU U 000pyZ0BaHUEM,
KOTOpas UCIpaBJISeTCA 10 TPeOOBAHUIO YUUT
- MaTepuaJl u3JjaraeT HeCUCTeMaTU3UPOBAHH
dparMeHTapHO, He BCer/ja nocjiejoBaTeabHO;
-I0Ka3blBaeT HEeJOCTAaTOYHYI CcPOpMHUPO
HOCTb OT/e/IbHbIX 3HAHUU U YMEHUH; BbIBO/
060011eHUsI apryMeHTUPYeT €J1abo, A0NycKal
HUX OIIHUOKHU.

- IONYCTUJI OIIMOKHA U HETOUYHOCTU B HCIOJI
BaHUMW HAy4YHOU TEPMHUHOJIOTHH, OIpeseiq

CTyJeHT TmOKa3blBaeT 3HAHHUS
BCEro U3y4YeHHOro MporpaMMHOr0
MaTepuasa. [aéT mosiHbIM U Npa-
BWJIbHbIM OTBET Ha OCHOBEe M3y-
YeHHbIX TEOPHUH; He3HAUYUTEJIb-
Hble OIIMOKH W HEJOYETHI MpHU
BOCIIPOU3BEZIEHUH  HM3YYEHHOrO
MaTepuaJsia, oIpejeseHUs] TMOHs-
1TUH JaJ HeNoJIHble, HebGoJbllIHe
HETOYHOCTHU MPHU UCIOJIb30BAHUHU
Hay4YHbIX TEPMHUHOB WJIM B BBIBO-
JaxX U 0060611eHHAX W3 HabJoje-
HUH U ONBITOB; MaTepUaJsl u3Jara-
eT B OIpeJeJIeHHOW JIOTUYeCKOU
10C/Ie/JOBAaTEJIbHOCTHU, MPU ITOM
JloMycKaeT OZIHY Herpyoymo
OIIMOKY WJIM He 6oJiee JIByX HEJ0-
YeTOB U MOXXET UX UCIPABUTh Ca-
MOCTOSITeJIbHO TNPHU TPeOOBAHUU
WJIK TPU HeOOJIbLUION TMOMOIIHU
npemnojaBaTesiss; B OCHOBHOM
YCBOWJI yYe6GHBIA MaTepHuas; Moj-
TBEPXK/IaeT OTBET KOHKPETHBIMU
npuMepaMy; MpPaBUJIbHO OTBeda-

NOHSATUHN JaJ HeJJOCTaTOYHO YETKHUE;

€T Ha JOINOJIHUTEJIbHBIE€ BOIIPOCHI

CTyfeHT mNoKa3blBaeT TIJy6o-
KOe W MOJIHOe 3HaHWe U MOHHU-
MaHHe Bcero o6béMa Ipo-
rpaMMHOI0 MaTepuasa; MoJ-
HOe TIOHMMaHWe CYyIIHOCTHU
paccMaTpUBaeMbIX MOHSATHH,
ABJIEHUU U 3aKOHOMEPHOCTEH,
TEeOpHH, B3aUMOCBSI3€eH; Jabo-
paTopHass paboTa BbINOJHEHA
MOJIHOCTBIO U MPABUJIbHO, CAe-
JIaHbl TNpaBUJIbHBbIE HabJIO/€e-
HUS U BbIBO/Ib;

3KCIEepUMEHT OCYLIECTBJIEH IO
IJIaHy C y4eTOM TeXHUKU 6e3-
OMACHOCTU U MpaBUJ paboThI C
BellleCTBaMM U 060pyA0BaHU-
eMm;




- He UCII0JIb30BaJl B Ka4eCTBe 0Ka3aTe/bCTB]
BbIBO/IbI M 060061I[eHUS U3 HabII0eHUH, GaKT
ONBITOB WU AOMYCTUJ OIIMOKU MPU UX U3J
HUY;

npenogaBaTesid.
B Jjorndeckom pacCcyKaA€eHunu ¢
DpEIIEeHn U HeT CylLI€CTBEHHBIX

olM6OK, HO 33aJlaya pellieHa Hepa-
[IMOHAJIbHBIM CIIOCOOOM WJIU [10-
nylleHo He 06oJiee [ABYX HeCyllle-
CTBEHHBIX OLIHGOK.

YmMmeTs:

HJI-2 YMeeT ucnosb30-
BaTb OCHOBHbIE ecTe-
CTBEHHbIe, BUOJI0TUYEe-
CKHe U npodeccuoHa/b-
Hble MOHSTHUSA U METO/IbI
NpU pellleHHuH 0611enpo-
dbeccroHabHBIX 33/1a4

OTBevaeT HeNoJIHO Ha BONPOCHI NpernoiaBaTe
(ymyckasi © OCHOBHOE), UJIK BOCIIPOU3BOAUT
coZiepKaHUe TEKCTa YYeOHHKa, HO HEZOCTAaTO
TIOHMMaeT OT/eJ/IbHbIE N10JI0KeHH s, UMEIOLI ¢
Ba)KHOE 3HAaYeHUe B 3TOM TEKCTe.
O6Hapy>XHBaeT HeZOCTaTOYHOE TIOHUMaHUe
OT/,eJIbHBIX N0JIOKEHUH IPY BOCIIPOU3BE/IeH}
TeKcTa y4eOHMKa (3amvceid, NepBOUCTOYHU
W1

OTBeYaeT HEMOJIHO Ha BONPOCHI MpenojaBal
JloNycKasi OJlHy-/iIBe TpyOble OMIMOKU BBICTA
eTCs CTYZ,eHTY, KOTOPbIN He COBCEM TBePAO
JleeT MaTepuasioM, IpY OTBeTaX JOMYyCKaeT M
CyllleCTBeHHble MOTPEIIHOCTH, UCKAKEHUS JI
4YeCKOoW N0cJe;0BaTe/IbHOCTH,

HETOYHYI0 apryMeHTaLUI0 TEOPETUYECKUX
M0JI0KEHUH, UCTIBIThIBAeT 3aTPYyAHEHUs NIPU
pelleHuHU JJOCTAaTOYHO CJI0XHbIX 3a/4a4.
HUcnpIThIBaeT 3aTpyJHeHUs] B NpPUMEHEHUHU
HUH, HEOOX0JMMBIX JIJIS pellleHus 3aJay pas
HBIX THUIOB, NPU 06'bSICHEHUN KOHKPETHBIX S
HUU HA OCHOBE TEOPUH U

3aKOHOB, WJIM B NOJATBEPXJIEHUU KOHKpeT

CTyZleHT yMeeT CaMOCTOSTeJbHO
BbI/Ie/ISITh TJIaBHbIE MOJIOXKEHUS B
W3y4eHHOM MaTepuaJsie; Ha OCHO-
BaHUM GaKTOB M NPUMEPOB
006006111aTh, /leJ1IaTh BbIBO/Ibl, yCTa-
HaBJMUBAaThb BHYTpPUIIpeJAMETHbIE
cB3U. [IpUMeHATh NOJy4YeHHbIE
3HaHUS Ha NpPAKTHKe B BUJOU3-
MEHEHHOM CUTYaluH, CO6JIIOAATh
OCHOBHblEe TpaBUJa KYJbTYpPhI
YCTHOU pedyd ¥ CONPOBOXKAALIEN
NMCbMEHHOH, MCII0JIb30BaTh
Hay4yHble TepMHHBbI; JiabopaTop-
Hasg paboTa BbINOJHEHA Ipa-
BUJIbHO, CJieJlaHbl TpaBUJIbHbIE
HaOJIIOJIeHUs] U BbIBO/Ibl, HO TpHU
3TOM 3KCIEPUMEHT INpOBeJieH He
NOJIHOCTbIO WJIM JOMNyIlleHbl He-
CyllleCTBEHHbIe OIMOKHU B paboTe
C BelleCTBaMHU U 060pyJ0BaHHEM.

IPUMEPOB

CTyzeHT yMeeT COCTaBUTb
NIOJIHBIA U NPaBUJIBHBIN OTBET
Ha OCHOBE M3yYEHHOr0 Mare-
puasa; BblZeJATh IJIaBHbIE I0-
JIOXKEeHMUS, CaMOCTOSITEJIbHO
NOATBEPXKAATb OTBET  KOH-
KpPeTHbIMU NpuMepaMmH, ¢ak-
TaMH; CaMOCTOSITEJIbHO U ap-
TYMEHTUPOBAHO /[ieJlaTh aHa-
JIU3, O00O0OIIeHHs, BBLIBOJbI.
YcTaHaB/IMBaTh MeEXIpeJMeT-
Hble (Ha OCHOBe paHee NMPUOO6-
peTEeHHbIX 3HAHUH) U BHYTpPH-
npeaMeTHbIE CBSI3U, TBOPYECKHU
IPUMEHATh IOJyYeHHble 3Ha-
HUSI B HE3HAKOMOW CHUTyallUH.
[locenoBaTesibHO, 48TKO,
CBA3HO, 0OOCHOBAaHHO U 0e€3-
OIIMOOYHO H3JlaraTbh Y4eOHBIN
MaTepuaJsi; aBaTb OTBET B JIO-
rMyeckoll IocJjieJloBaTeJIbHO-
CTHU C UCNOJIb30BaHUEM MPUHS-
TOM TEpPMUHOJIOTUM; JesaThb
cob6CTBeHHbIE BbIBOJbI; dop-




MPaKTUYECKOTO IPUMEHEHUS TEOPUH

MyJIUPOBAaTb TOYHOE OMpeje-
JleHHWe YU HUCTOJKOBaHHEe OCHOB-
HbIX IOHATHUH, 3aKOHOB, TeO-
pUH; IPU OTBETE He NMOBTOPATh
JIOCJIOBHO TEKCT Y4YeOHHUKA; U3-
JlaraTb MaTepuaJs JIUTepaTyp-
HbIM SI3bIKOM; IPAaBUJIbHO U 00-
CTOSITEJIbHO OTBeYaThb Ha J0-
NOJIHUTEJIbHbIE BOMNPOCHI y4H-
Tesisl. CaMOCTOSITEJIbHO U pa-
IIMOHAJIbHO HCII0JIb30BaTh
HarJisiiHble MOCOOUSs, CpaBoY-
Hble MaTepuaJibl, y4eOHUK, J0-
NOJIHUTEJIBHYI0  JIUTEPATypy,
NePBOUCTOYHUKH; TPUMEHSTh
CHUCTEMY YCJOBHBIX 0003Haye-
HUU NpU BeJleHUHU 3allucew, co-
NPOBOXAAKUUX OTBET; MC-
MoJib30BaHWeE AJisl JoKa3aTeJb-
CTBa BBIBOJIOB M3 HaOJIIOJEHUHN
U OIBLITOB;

BiajaeTn:

HJI-3 BnageeT HaBbIKaMU
000CHOBaHMA U peasn3sa-
1Y B IpopeccuoHa/b-
HOU J1eATeJIbHOCTH CO-
BpPEMEHHbIX TEXHOJOTUI
C UCH0JIb30BAaHUEM NIPU-
60pHO-
MHCTPYMeEHTa/IbHOU 6a-
3Bl

CTyzneHT BJajieeT HEOOXOJUMbIMH HaBblKa-
MU paboThbl ¢ NPUOOpaMH, YepTexKaMH, Cxe-
MaMH U rpapukaMy, CONMyTCTBYIOIIUMHU OT-
BeTy; 3allCH, CONPOBOX/AAI0IIUe OTBET, CO-
OTBETCTBYIOT TPeOOBAHUSAM.

CTtyneHT He 006Js1aZjlaeT JOCTATOY-
HbIM HaBBIKOM pPabOTbl CO CIpa-
BOYHOM JIMTEPATYPOU, YUEOHUKOM,
NepBOMCTOYHUKAMHU (IpaBUJIBHO
OpPHUEHTHUPYETCS, HO paboTaeT MeJ-
JIEHHO).

ByiiasieeT HaBbIKAMU pELIEHUS XU-
MUYECKHX 33/1a4 110 33JaHHOMY aJl-
TOPUTMY

CTyfeHT BJaJileeT KYJbTypoHu
MBbILLJIEHHUS; CIOCOOHOCTbIO K
0060011leHUI0, aHA/IU3y, KPUTH-
YeCKOMY OCMBICJIEHUIO, CUCTe-
MaTH3alMH, ITIOCTAaHOBKE LieJIer
Y BbIOOpY NMyTed UX AOCTHXKe-
HUS, B JIOTUYECKOM paccyx/e-
HUW U pelleHUU HeT OLIUOOK,
33jlaya pelleHa palUoHalb-
HbIM CHOCOGOM; MPOSIBJIEHBI
HaBbIKU OpraHU3alMOHHO-




TPYAOBbIX yMeHWH (moaaep-
’KUBAIOTCS YHUCTOTA paboyero
MecTa U TOPSAOK Ha CTOJIE,
3KOHOMHO MCIIOJIb3YIOTCS pe-
aAKTHUBBI).




3 ONPEJEJEHUE PE3YJIbTATA IPOMEXXYTOYHOM ATTECTALIUU
@®opma npoMeKyTOYHOM aTTeCcTal Uy N0 AUCLHUIIJIMHE: 3a4eT/3K3aMeH

OLEHOYHBIE MATEPHUAJIbI U CPEACTBA AJid IPOBEPKH
C®OPMHUPOBAHHOCTH KOMIETEHIIUIA

Ko 1 HauMeHOBaHHEe KOMIIETEHIIMU

OIIK -4 - CnocobeH 060CHOBATh U peasiu30BaTh B NpodpeCcCUOHATbHOM J1eATEJbHOCTH CO-
BpeMeHHbIe TEXHOJIOTHH C UCII0JIb30BAaHUEM MPUOGOPHO-UHCTPYMEHTATbHOU 6a3bl U HC-
N0JIb30BaTh OCHOBHbIE €CTECTBEHHbIE, O6H0JIOrHYeCcKHe U TpodeccuoHaIbHbIe TOHATUSA U
MeTO/ibl IPU pellleHUH 061 enpodpeccHoHalbHbIX 3a/ay.

3ajaHuA 3aKpbITOT0 THIA:
YcTaHOBUTE COOTBETCTBUE MEX/AY XMMUYECKUM 3JIEMEHTOM U KOJIM4YeCTBOM MPOTO-

HOB B A4/ip€ aTOMaA.

5. xuop 1.8
6. yrJjepo 2.17
7. ¢Top 3.6
8. kuciopop, 4.9
5.12

[IpaBuabHbIN OTBeET: 1-2, 2-3, 3-4, 4-1

YcTraHoBUTE COOTBETCTBUE MeXAay (bOpMYJIOﬁ yrjiesoaopojia 1 €ero Ha3BaHHuEM.

1.C2Hs 1. aneTnJieH
2.C3Hs 2. mponeH
3. C3He 3. 3TUJIeH
4. C2H2 4. nponaH
5. 6yTaH

IIpaBubHBIN OTBeET: 1-3, 2-4, 3-2, 4-1
3asaHus OTKPBITOrO TUIIA:

BeiGepuTe OJMH BapMAHT NPAaBU/IbHOIO OTBETA:
Y 3/1eMeHTOB 0JHOH MO PYIIIbI:

1. 0;MHAKOBOE YU CJIO 3JIEKTPOHHBIX CI0€B

2. 0ZIMHAKOBOE YMCJIO 3JIEKTPOHOB BO BHEILHEM CJI0€
3. 0AMHAKOBOE 061IIee YUCII0 3IEKTPOHOB

4. 0JMHAKOBOE KOJIMYeCTBO HEUTPOHOB
[IpaBU/IbHBIA OTBET: 2

Ykaxurte HEBEPHOE YTBEPXKACHHUEC:

1. Yy MeTaJIJIOB BO BHEIIIHEM CJ10€ MaJIO 3JIEKTPOHOB

2. MeTaJlJIbl UMEIOT HU3KHe 3HAaYeHUs JIEKTPOOTPHULIATEJIbHOCTHU

3. MeTaJ/lJbl B CBO60,£[HOM COCTOAHHHN MOTYT ABJATbCA OKUC/IUTEJIAMU




4. aTOMbl METAJIJIOB B COE/IUHEHUSIX POSIBJSIOT TOJbKO MOJIOKUTEJ/NbHbIE CTENEHU OKHUC-
JIeHUA

IIpaBU/IbHBIN OTBET: 3

BbiGepuTe OAWH BApUAHT NPAaBUJIbHOI0 OTBETA:

HemeTansinyeckue CBOMCTBA 3/1EMEHTOB YBEJIMYMBAIOTCA B pAAY:

1. docdop - cepa - xs0p

2. 0poM - yrJjiepoJ;, — MbILIbSIK

3. KUCJIOPOJ — a30T — yIJIepoJ,

4. kpeMHUH - xJ10p - pocdop

IIpaBU/IbHBIN OTBET: 4

BbiGepuTe 04UH IPAaBU/IbHBIA OTBET. CoeAMHEeHUs OYyTaHOJI-1 ¥ 2-MeTU/INPONaHOJI-2
ABJISIIOTCA:

l.romoJsioraMmu

2.CTPYKTYPHBIMU U30MepaMu

3.reoMeTpUYeCKMMHU U30MepPaMHU

4.0lHUM U TeM 3Ke BellleCTBOM

IIpaBU/IbHBIN OTBET: 2

Bbi6epuTe 0JUH NPAaBUIbHBIN OTBET. PeaKuusa «cepeGpsAHOro sepkajia» XxapaKTepHa
AJis1 OOHApYKEeHHUS:

1.MasIbTO3bI

2.aJ1bJIeTH/IOB

3.TUJPOKCH/Ia HATPHUA

4.dpeHos1a

IIpaBU/IbHBIN OTBET: 2

OxKoH4YaTe/ibHbIE pe3y/bTaTbl 00y4eHUs (GOpMUPOBAHUSI KOMIIETEHLIMM) onipe/e-
JIIIOTCSL TOCPEeJICTBOM IlepeBo/ia 6aJjioB, HAOpPaHHbBIX CTYEHTOM B IPOLLECCE OCBOEHUS
JUCIUIJIMHBI, B OLIEHKU:

- 6a30BbIi ypoBeHb CHGOPMUPOBAHHOCTH KOMIETEHLUH CYUTAETCS JOCTUTHYTBIM,

eCJIM pe3yJibTaT 00y4eHUs1 COOTBETCTBYET OLleHKe «y/10BJIeTBOPUTENbHO» (50-64 peldTUH-
roBbIX 6aJIJIOB);

- NOBBIIIEHHbIN ypPOBeHb CPOPMUPOBAHHOCTH KOMIIETEHIIUU CYUTAETCS JOCTUTHY-
ThIM, €CJIM Pe3yJIbTaT 06y4YeHUsI COOTBETCTBYET OLeHKaM «X0polIo» (65-85 peHTHHIOBBIX
6aJ1J10B) U «OTJIU4YHO» (86-100 peTUHTOBBIX 6AJIJIOB).

4 TIOPA/JIOK MPOBEJAEHUA MPOMEXYTOYHOH ATTECTALIUU

dopma NpoMeKyTOYHOH aTTeCTALUH 10 JUCIUILIMHE: 3a4eT/ IK3AMEH.

®oHA OLlEHOYHBIX CPEJCTB AJIsl MPOBeJeHUs] MOBTOPHON MPOMEXYTOYHOHN aTTecTa-
M1 GOpPMUPYETCS M3 YMCIA OLEHOYHBIX CPEJCTB MO TeMaM, KOTOpble HE OCBOEHBI CTY-
JIEHTOM.

[IpumeuaHue: [JONOJHUTETbHbIE KOHTPOJIbHbIE UCTIBITAHUS MPOBOJATCS AJIS CTYyAEH-
TOB, HabpaBuKMx MeHee 50 6a10B (B cooTBeTcTBUM C «[losiokeHMEM 0O MOJYJBHO-

PENUTHHIOBOM CUCTEMEY).



®OoHA OLleHOYHBIX Cpe/CTB
AJISI KOHTPOJIbHBIX UCNIBITAHUM
AJId CTYJ€HTOB HanpasJjieHUus noArotoBku 36.03.02 3oorexHus,
npo¢dpu/ib NOAroTOBKH « T€XHOJI0rus Npou3BO/ACTBA NPOAYKTOB >)KMBOTHOBOACTBA
(mo oTpacyasam)» 3a0uHoi GopmMbl 06yUYeHMA (3a4eT, IK3aMeH)

[To OKOHYaHUM NEepBOM y4eOHOM CecCHU MpefyCcMOTpPeH 3ayeT. 3auyeT MPOBOAUTCH JJis
IPOBEPKHU BBINOJIHEHUSI CTYJE€HTOM JIabOpaTOPHBIX PaboOT U yCBOEHHS y4eOHOro MaTepuasa
NPAKTUYECKUX U CEMHUHAPCKUX 3aHATHU C Y4€TOM UTOrOB TEKYIEro TECTUPOBAHUS MO TEMaM.
3ayeT ycTaHaBJIMBAeTCs 10 [epBOM YacTU NpeaMeTa «HeopraHuyeckass XUuMuUsI».

[IpoMeXyTOYHBIA KOHTPOJIb MO JUCHUIIJIMHE OCYLIEeCTBJISIETCS B KOHIlE BTOPOH y4eGHOM
Ceccuy B BUJIe IK3aMeHa 110 BOIIpocaM, OXBaThIBAIOLUM BCe pa3/iesibl U3y4aeMOU AU CIUTIIUHBI
Y MO3BOJISIOLIMM OLIEHUTh TEOpeTHUYeCKHe 3HAHUS CTY/AEHTOB, a TaKXKe YMEeHHUs IPUMEHSTb UX
JUISl pellleHUsI XUMUY€eCKUX 3a/1a4.

B 3k3aMeHalMOHHbIM OUJIET BKJIIOYAIOTCS JBa TeOpeTHYecKUX Bompoca (1- mo obuie u
HeopraHUYecKOW XUMHUH, 2- I0 OPraHUYEeCKON XMMHUH) U TUIIOBas 3a/Jjaya.

[IpuMepHBbIi NepedyeHb BONPOCOB K 3a4eTy

MecTo XMMUU B CUCTeMe eCTeCTBEHHBIX HayK. KpaTKul UCTOPUYECKUH O4YepK pa3BUTHUA
XUMUU. MaTepus U ABWKeHUe. XuMHUueckasgs ¢opMa JBUKeHUs MaTepud. OCHOBHble XUMUYe-
CKUe MOHATHUA: aTOM, MOJIeKyJa, XUMUYECKUH 3JIEMEHT, IPOCTOE U CJI0XKHOEe BellecTBO, CUCTe-
Ma, pasa.

ATOMBI UM MOJIEKYJIbl, UX pa3Mepbl, abCOJIIOTHbIE U OTHOCUTEJIbHble Macchl. MoJsb -
e/JMHULIA KoJIMYecTBa BellecTBa. MosiAspHasa macca. CBA3b MeXAy MacCoW, KOJMYeCTBOM Belle-
cTBa U 06'beMoM. [[oHSITHE 5KBUBaJIEHTa, 9KBUBAJIEHTHOM MacChl, 3KBUBaJIEHTHOTO 06'beMa. 3a-
KOH 3KBUBaJIEHTOB.

OcHOBHBIE MOJIOKEHHUA ATOMHO-MOJIEKYJIAPHOIO y4eHUA. 3aKOH COXpaHEHUs MacChbl U
3Hepruu. 3aKOH NOCTOSAHCTBA cocTaBa [IpycTa. 3akoH KpaTHBIX OTHOILIEeHUH /lasbTOHa.

['a3oBble 3aKOHBL. YpaBHeHHe COCTOSHMSA HJeaJbHOro rasa (ypaBHeHHe MeHpeseeBa-
KnaneiipoHa). 3akoH 06'beMHbBIX OTHOIIEHUH, 3aKOH ABoraZipo. MoJisspHbIi 06'beM. OTHOCHUTEIbHAs
IJIOTHOCTb ra30006pa3HbIX BelllecTB. HopMasibHble U cTaHJ@apTHBIE YCJIOBHUS.

HomenkuaTypsble nmpaBua UIOTIAK Ha3BaHHs HeopraHU4yecKHx BellecTB. Kiaccudukanus
HeopraHn4yecKux BelecTB. OKCU/bI, THAPOKCU/BI, KUCJIOThI, OCHOBAaHUd, COJIU. BaxkHeIne xu-
MHYeCKHe CBOWCTBA MeTa/lJIOB, HEMETAJIJIOB, OKCU/I0B, OCHOBAaHUM, KUCJIOT U aM(POTepHBIX THJ-
POKCH/IOB.

Ctpoenue aToMa. Mozesiv CTpOeHHUS aTOMa, CO3JJlaHHbIe Ha OCHOBE 3aKOHOB KJIaCHUY€eCKOH
MexaHUKU. Teopua aToMa Bogopoza no bopy. KBaHToBo-MexaHn4eckass MoJie/lb CTPOEHHUSA aTo-
Ma.

KBaHTOBBIEe uMcia (I/1aBHOE, OpOUTA/NbHOE, MAarHUTHOE, CIMHOBOe). OCHOBHbIE MpaBUJa
3al0JIHEeHUS 3JIEKTPOHHBIX 000J109€K aTOMOB.

[leproanyeckuid 3aKOH U NepuoUYecKass CUCTeMa XMMHUYeCKux 3jieMeHTOB /I.U. MeHpe-
JieeBa. PopMyJIMPOBKU NEePUOJHUYECKOT0O 3aKOHa: coBpeMeHHad U /[I.LU. MeHzeneeBa. Popmel U
CTPYKTypa MepruoU4YeCKON CUCTEMBI 3j1eMeHTOB. PU3NUYEeCKUU CMbIC/ EPUOJAUYECKOTO 3aKO-
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Ha, NOpPS/IKOBOT0 HOMepa 3J1eMeHTa, HoMepa Iepro/ia, HoMepa rpynimbl.

CBAI3b 3JIEKTPOHHOTO CTPOEHHUsI aTOMOB-3JIEMEHTOB C MX CBOWMCTBaMU. Ocob6eHHOCTH
3JIEKTPOHHBIX CTPYKTYP aTOMOB 3JIEMEHTOB IJIaBHbIX U MOOOYHbIX MOATPYNI. JJIEMEHTHI S-, pP-,
d- u f- ceMeNCTB, UX MECTOHAX0XAEHHUE B IEPUOAUYECKON cucTeMe. I3MeHeHHe BeJIMYMH pajiv-
yCOB, 3Heprui MOHHU3AL UK, CPOACTBA K 3JIEKTPOHY U 3JIEKTPOOTPULATENBHOCTEN 3JIEMEHTOB C
pPOCTOM 3aps0B UX SJep.

[lepryoAMYHOCTL M3MEHEHHS CBOWCTB 3JIEMEHTOB KaK IpOSBJIEHUE NEePUOJAUYHOCTH
VM3MeHEeHHS 3JIeKTPOHHbIX KOHPUTYpal Ui aTOMOB. BTopuyHas U BHyTpeHHS NEPUOAUYHOCTb.
IdodekTnl d- u f- cxaTHA. 3HaUeHHE TEPUOANYECKOTO 3aKOHA B Pa3BUTHUU HayKH.

KoBasieHTHasa cBA3b. OCHOBHbIE XapaKTepPUCTUKHA KOBAJIEHTHOM CBA3M: AJIMHA, JHep-
rYsi, BaJIEHTHbIH YToJi, NOJISPHOCTb, HANPaBJIE€HHOCTb, HAChIIaeMOCTb. DO EeKTUBHBIN 3a-
pAj aToMa B MOJIEKYJIE U CTelleHb OKUCJIEHUS.

KBaHTOBO-MexaHHUuYecKass MoJieib 00Opa30BaHMUS KOBaJIEHTHOM CBfI3M Ha IMpUMepe
MOJIEKYJIBI BOZOPO/A.

MeToz, BasleHTHBIX cxeM. [MOpuAn3anya aTOMHBIX OpOUTa/ied, TUIIbI TUOPUAU3ALUNA U
NpPOCTPaHCTBEHHAs CTPYKTypa MoJieKyJl. MexaHU3Mbl 06pa30BaHUsI KOBAJIEHTHOM CBSI3U.

MeTog MoJiekysipHbIX opbuTased (MMO). Meton JiMHEMHOW KOMOWHALMKM aTOMHBIX
op6uTaseit (JIKAO). CBa3biBawlue U paspbixisgwiiue MO. o- u - MO. MexaHu3M o6pa3oBaHUs
MO ps1a gByxaTOMHBIX MoJieky | v Il nepuozos.

MeToa MoJieKyAsApHBbIX opouTasert (MMO). JHepreTU4YecKre AUarpaMMbl U 3J1eKTPOHHbIE
dopmysibl MoJiekyJ. OLleHKa 3HEPTrUU MOJIEKYJSIPHOM CTPYKTYpPbI MO €e 3HepreTU4eckou Juva-
rpamMe. [loHsiTHe nopsiAKa (KpaTHOCTH) CBsA3U. [OMosiilepHble U reTeposi/iepHble MOJIEKYJISIPHbIE
CTPYKTYpbl, 06pa3oBaHHbIe asieMeHTaMH | u Il mepuoioB.

HMoHHasa cBsA3b: CTeNeHb MOHHOCTH, MEXAaHU3M 00pa30BaHHs, CBOMCTBA MOHHOU CBSI3HU.
HonHble paauycsl. [loniprusyeMocTb U MoJApU3yloliasi ClIOCOOHOCTh UOHOB, UX BJIMSAHHE Ha
CBOHCTBA BelleCTBaA.

MeTannnyeckas cBsI3b. MexaHu3M 00pa30BaHUs, MOHSATHE «3IJIEKTPOHHOIO rasax.
CBoyicTBa MeTalinyecKou cBsI3U. CpaBHEHHe KOBaJIEHTHOM, MeTalJINYeCKOW U HOHHOM CBAI3EM.

BopopoaHas cBs3b. MexaHu3M o6pa3oBaHUsl. MexMoJieKyasipHass U BHYTPUMOJIEKY-
JiipHas BOJ0pO/iHas CBsA3b. BiusaHMe BoJOpoAHAas CBSA3U Ha CBOMCTBA BELECTB.

HeBaseHTHBIE cUJIbI clielsieHUd. [loHATHe 0 BaH-Zlep-Baa/IbCOBBIX CUJIaX. B3auMogencrere
JUNO0JIb — IUNO0JIb, JUTIOJb — UHYLUPOBAHHbIN JUI0JIb, JUCIIEPCUOHHOE B3aUMO/eNCTBHE.

[loHATHE XUMHUYECKOM TepMOAUHAMUKH. OCHOBHble TepMOJUHAMUuYecKhe (QYHKLUU
COCTOSIHUSI CUCTEMbl: BHYTPEHHSS SHEPIusl, SHTA/bIINSA, SHTPOHUS, CBOOOHAs sHeprus. Temso-
Bble 3QPeKTbl XMMHUYECKUX MpoleccoB. [IoHATHe cTaHZApTHOM 3HTaJbNHUU OOpa30BaHHUSA Be-
mecTB. 3aKoH ['ecca v cieACTBUSA U3 HETO.

[loHaThe cTaHJAapTHOW 3HTPONUHU. M3MeHeHHWe IHTPONUU CUCTeMbl NpPU (Pa3o0BbIX
npeBpaljeHuax. PacyeT M3MeHeHHS IHTPONMU B XOJe XMMHUYeCKUX npoueccoB. [loHATHe
CTaHJApPTHOW CBOOOJHOW 3Hepruyd o6pa3oBaHUs BellecTB. PacyeT M3MeHeHHsA CBOOOJHOMU
3Hepruu U npejickasaHue BO3MOXXHOCTH NPOTeKaHUs peaKl|uy NPU CTaHAAPTHBIX YCIOBUSIX.

O6paTuMble U HeOOpaTUMble XMMHUYECKUEe peaKLiuH, XMMUYecKoe paBHoBecue. Kunertu-
YyeCKoe yCJI0BHEe XMMHUYEeCKOro paBHOBecus. KOHCTaHTa XMMHUYECKOr0 paBHOBeCUs. 3aKOH JieH-
CTBHUS Macc AJ11 0OpaTUMbIX XMMUYECKUX peakui. Cnoco6bl cMellleHUsI XUMUYEeCKOT0 paBHOBe-
cud. [lpunnun Jle lllaTesnbe.

[loHATHEe XUMHUYeCKON KUHETUKU. CKOPOCTb TOMOT€HHOM U reTEpPOreHHON XUMHUYEeCKOU
peakuuu. CKOpOCTb UCTHUHHAs (MTHOBeHHas) U cpe/iHsAsA. PaKTOphI, BAUSIOIIME HA CKOPOCTh
XMMHYECKOMN peaKLvHu.

3aBHCUMOCTb CKOPOCTU XMMHUYECKOU peaklUu OT KOHLEHTpPAaLUW pearvpyroliux Be-
1ecTB. 3aKOH JeWCTBUS Macc, MaTeMaTHuyecKasi 3arich, GOPMYyJIUPOBKA, €ro NpUMeHeHue JJis
rOMOTeHHOM U TeTEpOTeHHOU CUCTEM.

[loHSITHEe KOHCTAaHTHI CKOPOCTU peakLuy, ee GU3NUECKUN CMBIC/, PAaKTOPHI ee onpees-
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1ouiMe. 3aBUCMMOCTb CKOPOCTH XMMHUYeCKON peakluu oT TeMnepaTypsl. [IpaBusio Bant-T'odda,
TeMIlepaTypHbIA KO3 PUIMEHT peaKLu K.

3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaKLUU OT NPUPOJbl pPearupyroliydx BeLlecTB.
[IToHATHE 006 aKTUBHBIX MOJIEKYJIaX. JHEPIrus aKTUBALMU. JHepreTUYeCcKHe AuarpaMMbl X04a pe-
aKIUH.

KaTtanus. Bugbl katannsa: roMOreHHbIM, reTeporeHHblM, MUKporeTeporeHHbli. Kataau-
3aTOpbl U UHTMOUTOPBL. MeXaHU3M JelMCTBUA KaTa/lu3aTOpPOB. BiusgHWe KaTaJlu3aToOpoB Ha Be-
JINYUHY SHEPTUHM aKTUBALUU.

Posib 3HTpPONMHHOIO, 3HTANBNMUHHOTO GAaKTOPOB U TeMIlepaTyphbl B OLleHKe BO3MOX-
HOCTHU U MOJIHOThI NPOTEKAaHUSI XUMHUUECKUX NPoLLeccoB. YpaBHeHUe ['M66ca.

KpaTkasa xapakTepucTuka M KJjaccupUKaLUsA JUCHEpPCHbIX cucTeM. OmnpejeseHue U
Kk1accudukanus pactBopoB. Kuzakue pacTBopbl. PacTBopeHue Kak PpU3MKO-XMMUYECKUH Mpo-
1ecc. U3MeHeHMe 3HTA/IBIIUY U SHTPOIIUM [IPU PACTBOPEHUH BELLECTB.

Buzbl pacTBOpOB, cr1oco6bl BEIpaXKeHU UX COCTAaBa: MaccoBas U MOJIbHAA [0JIM, MOJIAP-
Has, MOJislJibHasg U HOpMaJibHasl KOHIlEHTpalus, TUTP. PacTBOpMMOCTb BelecTB (KUAKHUX,
TBepAbIX, ra3000pa3HbIX) B Bojie. KoaduimeHT pacTBopuMocTH. [IoHSTHE HACBILEHHOTO U lepe-
CBILLEHHOTO pacTBOPOB. 3aBUCMMOCTb PAaCTBOPUMOCTH BeLIECTB B BOJle OT TeMIIepaTyphl, AaBJie-
HUS, IPUPOJbI PAaCTBOPSAEMOrO BelllecTBa.

JJIeKTPOJIUTBI U HE3JIEKTPOIUThI. CUJIbHbBIE U C1abble 3JIeKTPOoJIUThI. Teopus 371eKTpoJIn-
TU4ecKou gucconuanuu C. AppeHnyca. MexaHM3M AMCCOLMALIMM BeleCTB C Pa3HBIM THUIIOM XH-
MHYeCKOH CBA3U. PacTBOpHBI 3/1€KTPOJIUTOB, CTENIEHb U KOHCTAHTA JMCCOLMALIUM, UX CBSA3b. 3a-
KOH pa3b6assieHusa OcTBaibja.

Jucconnanusa Bogbl. KoHcTaHTa aAuccoyuauuu BoAbl. BogopoaHblM MokasaTesb, €ro
3Ha4YeHHUe U pacyeT JJisl pAaCTBOPOB CUJIbHBIX U CJ1aOBbIX KUCJIOT U OCHOBAaHUH.

'uaposins cosel U cnoco6bl CMelleHUs] paBHOBECUSI peaKLMil ruAposin3a. O6paTUMbIK U
HeoOpaTUMBIH FUIPOJIU3.

'maposus coselt pa3/iMyHbIX TUNOB. CTeNeHb MU KOHCTAHTA F'MAPOJIA3a.

YcioBuA 06pa3oBaHuA U pacTBOpPeHUs 0CaAKoB. [IpousBesenue pactBopumocTu. Hanpas-
JIEHHOCTb OOMEHHBIX peaKLIUi B pacTBOpAax 3JIEKTPOJIUTOB.

OKHCIMTEeNbHO-BOCCTAHOBUTE/IbHbIE PeaKL{MH, OCHOBHbIE OKUCJIUTEIN U BOCCTAHOBU-
Tesau. Knaccudurkanusa oKUCIUTENbHO-BOCCTAHOBUTE/IbHBIX peaKL Uil

JJIeKTPOJIM3 PacTBOPOB M PaCIIaBOB COJieH. 3aKOHBI 3JieKTpoJsin3a. [I[puMeHeHue asek-
TpOJIK3a.

['asbBaHMYeCKUW 3J1eMeHT, Mpoueccbl B HeM. OKHCIUTENbHO-BOCCTAHOBUTEJBHBIN
noteHnuyaz, 3/IC U HanpaBJieHHe TeYeHUS OKHUCJIUTEe]bHO-BOCCTAHOBUTEJIBHBIX peakUuu. Paj
CTaHJAPTHBIX 3JIEKTPOAHBIX IOTEHLIUAJIOB.

KomruiekcHble coesuHenus. KoopauHanyoHnHasa Tteopus A. BepHepa. CTpoeHre KOMILJIEKC-
HBIX coeJjJMHeHUH. BHelHAa ¥ BHYTpeHHAA cdepa koMIieKcoB. Jlurangpl. HomeHkiaTypa KoM-
IJIEKCHBIX COeIMHEHU . 3HaYeHHe KOMIIJIEKCHBIX COeIMUHEHUH.

CnocoObl moJsiydeHUs KOMIJIEKCHBIX coeJMHeHHU. [loBe/jeHMe KOMIIJIEKCHBIX COeJlHe-
HUH B pacTBopax. [lepBuyHasa U BTopu4yHadA aucconyanus. KoHCTaHTa HECTOMKOCTH U KOHCTaH-
Ta YCTOWYMBOCTU KOMIIJIEKCHBIX COeJUHEHU .

Ilopsaaok ¢popMupoBaHUs 3a4€THOTO GUIeTa
3ayeTHBIN OUJIET BKJIIOYAET [jBa TEOPETUYECKUX BOMpPOCA.

IIpuMep 3a4eTHOTrO 6MJIeTa MO AUCHUILIUHE
1. MecTo XMMHU B CUCTEME eCTeCTBEHHBbIX HayK. KpaTKHM UCTOpUYECKHUHN O0YepK pa3BUTHS
XMMHUHU. MaTepus U ABWKeHUe. XUMUUecKass popma ABUKeHUsA MaTepuu. OCHOBHbIE XU-
MUYECKHE MTOHSATHUS: aTOM, MOJIEKYJIa, XHMHUUYECKUH 3JIEMEHT, POCTOE U CJIOXKHOE Belle-
CTBO, cucTeMa, dpa3a.



O W

10

12

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.
24,

25.

26.

27.

2. MeTannunyeckas cBsA3b. MexaHU3M 06pa30BaHUsl, IOHATHE «3JIEKTPOHHOTO rasa». CBou-
CTBa MeTaJJINYeCKOM CBA3U. CpaBHeHUE KOBAJIEHTHOM, METa/IJINYeCKOW U UOHHOH CBS-
3el.

IIpuMepHbIii NepeYeHb BONPOCOB K 3K3aMeHY

[IpeameT opraHnyeckor XMMHUM. CBA3b OpraHU4eCKOM XUMHUHU C JPYTUMHU HayKaMHU.
Ocob6eHHOCTH COeIMHEHUH YTJ/1ep0/ia, UX POJIb B )KUBOW IPUPOJIE U IPAKTHKE.

PoJ1b pycCKHX yueHbIX B pa3BUTUHM OpraHUYeCKOW XUMHUH.

Teopusd cTpoeHuss opraHudecKux coeiuHeHn A.M. ByT/siepoBa U ee 3Ha4yeHHe.

M cTOYHMKHM OpraHUYeCKUX COeJUHEHUM, MeTO/ bl X TepepabOTKH.

HedTb. Teopuu ee o6pa3oBaHus, METO/AbI IepepabOTKU U MCII0JIb30BaHUe. KpeKUHT - mpo1iecc.
[Tuposn3. Ux 3HayeHuUe.

Knaccudrkanus opranuyeckux coejuHeHUN. BaxkHelne yHKIMOHaIbHbBIE rpynnbl. Pagukant.
['omosiornueckue pasbl. Ux 3HayeHue.

Tunbl cBsI3el B opraHU4YecKux coeAMHeHUsAX. MHAYKTUBHBIA 3dPeKT U 3pdeKT conpsiKeHUs.
[IpuMepsbl U3 pa3IMYHBIX KJIACCOB COeJUHEHNH.

Tunbl peakiuil y pa3JIM4HbIX KJIACCOB COeJUHEHUM.

. Bugibl rubpr/in3aLiuy 3J1eKTPOHHbBIX 06J1aK0B (IpUMephl U3 pa3HbIX KJIaCCOB.).
11.

Buabl paspbiBa KOBaJIeHTHOM CBA3U. [IoOHATHE 0 MexaHU3Max peakLui. [Ipumepsl.

. Teopusi B3aMMHOTO BJIMSIHUSI aTOMOB B MoJiekyJsie (A.M. BytsiepoB 1 B.B. MakpoBHukoB). [Ipu-

Mepbl. O6'bsSICHEHUS C 3JIEKTPOHHOW TOYKHU 3pEHMUSI.

[IpaBusio MapkoBHuKoBa. [IpaBuso 3aiineBa-Barnepa. CoBpeMeHHOe 00'bsICHEHHE MEXaHU3MOB
3THUX IIPaBHUJL

fABnenye u3oMepuH, NpUuMephl pas3aUudHbIX BUL0B U3oMepuH. [lonarue o mezomepuu. [loctpoe-
HHUe U30MePOB M0 3aZJaHHOH 06111el GpopMy.ie.

TayTomepusi, MeTamepus. [IpuMepbl M3 pa3IMYHBbIX KJIACCOB COeUHEHUH (cnUpThl, GpeHOoJIbI,
3QupBbl, KETOHBI, yTJI€BO/bl, AMUHBI ).

[lucc-Tpanc nusomepusd. [IpumMepsbl n30MepoB 0J1epHUHOB (aJKEHOB U KHUCJIOT OJIeMHOBasA , pyma-
poBas).

JJIEKTPOHO-LO0HOPHBIE U 3JIEKTPOHO-aKIeITOPHbIE 3aMEeCTUTEJIH, UX HallpaBJfollee BIAUSAHUE.
[IprMepsl.

CurMa - ¥ nu- KOMILJIEKCh], KaK IPOMeXXyTO4YHble NPOAYKThI peakiuu. [Ipumepnl Ha u3 osedu-
HOB (QJIKEHOB) U apOMaTU4YECKUX COeJMHEHU M.

[IpyuHL MBI, T0JI0KEHHbIe B OCHOBY CUCTEMAaTUYeCKOW HOMEHKJ/IATypbl. YMeTb HallMcaTh CTPYK-
TypHble GOPMYJIbl 3aJlaHHBIX COeJUHEHUIN U HAa3BaTh UX.

HaxoxJeHune npezesbHBIX YIJ€BOJOPOAOB B Npupofe. M3omepusa napaduHoB(asKaHOB) Ha
npUMepax JaHHbIX 3K3aMeHaTOpPOM.

[IpesenbHBIE yIiIeBOLOPOABI UX MOJYYE€HHUE, pacipocTpaHeHHe B mpupoje. CBOMCTBA.

CrocoObl moJsiy4yeHUs1 HenpeJesbHbIX YIJIeBOJOPOJOB pAZia 3TUJIeHa, UX CBOMCTBA. UHAYKTHB-
HbIM 3QPEeKT, ero BJMsHUE HA TEUEHUE PEAKLUH.

Auetunen. Ero cBolicTBa, npuMeHeHue. Peakius Kydepoga.

AueTUNIEeHOBBIE YIJIEBOAOPO/bl, CIOCOObI MOJyYeHUsI M CBOMCTBA. Peakuuu mpucoefUHeHUS.
3aMelleHUs, YIIJIOTHEHUSL.

/lueHoBbIe YTIJIeBOAOPO/b], IPeCTABUTENH, 3HaUEHWE B HAPOJHOM X03dKcTBe. IGPeKT conps-
YKeHUs U ero 0O'bsSICHEHHE.

ApomaTnueckue yrieBoLopobl. 0CO6€eHHOCTU U30MepHH T'OMOJIOIOB U IPOU3BOAHBIX 6eH30.1a.
[IpaBus10 OpHUeHTaL U B 6eH30/1bHOM fA7pe. CoBpeMeHHOoe 00'bICHeHHe 3TOr0 NpaBuJIa.
XapaKTepHUCTHKa apoMaTH4YeCKUX YIJIeBOJOpPO/0OB, UX BaxkHeHIIMe cBoicTBa. [IpeacraBuTenu.
OcobeHHOCTH CTpOEHUS apOMaTHYEeCKHUX YIJIEBOL0PO/OB.
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Crioco6bl noJiy4eHUs ¥ XUMHAUYECKHe CBOMCTBA apOMaTHUYeCKUX YIJ1E€BOJ0PO/0B.

MexaHH3M peaKL MU 3aMelleHUs B apoMaTHyeckoM paay. CurMa- v ny- KOMIJIEKCHI.
JnekTpodUIbHbIE U HYKJIEODUIbHbIE, 3JIEKTPOHOJOHOPHbIE U 3JIEKTPOHOAKIENTOPHbIE TPYII-
IIbl, UX OPUEHTHUPYIOLLEee BIMAHYE B peaKIMaX 3aMelleHUsl y apoMaTU4YeCKHX YTIJIeBOJLOPOLOB.
Hadranun. CtpoeHue, 3HaueHue. @ranveBas kuciaoTta. Hadprosnl (anbda u 6eTTta).
Knaccudukanusa, HoMeHK/IaTypa, U30MepHs rajoreHonpon3BoAHbIX. COCOOBI UX MOJyYeHUS U
CBOUCTBA.

[lonyyeHre, NmpuUMeHeHHUe, CBOWCTBA MOJIMTAJOT€HONPOW3BOAHBIX. ['ajopopMHass peakuus.
[TonyyeHue ogodpopma v xopodpopma.

O611as xapakTeprucTUKa cnUpTOB. Ux kiaccupurkanusa. HoMeHknaTypa, npescTaBUTEH.

. HomeHkaTypa, nsomepus, cnoco6sl NoJay4yeHus, CBOMCTBA 0JHOATOMHBIX CIUPTOB. UX Ucnosib-

30BaHMe B HAPOJHOM XO34UCTBe.

JIByXaTOMHbIe CIUPTHI ([JIMKOJIK), UX XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.

['nuuepuH. CTpoeHre, 0COOEHHOCTU CBOMCTB. BaxkHel1Ie NPOU3BOAHBIE TJIMLIEPHHA.
MHoroaToMHble CIUPTHI (IEHTUTHI U reKCUThI). HaxoxaeHne B pupo/je, NoJaydyeHre, BaXKHeH-
HIMe NpeJCTaBUTEH, BAXKHEHIIMe IPOU3BOJHbIE — YTJIEBO/bI.

XapakTepHCTHKa HelpeJesbHbIX aJKOroJield, CBOMCTBa (MpaBuso JJbTEKOBa — JpJieMeliepa).
[IpencraBuTenn.

[IpocThie adupsel. [losyyeHre 1 0C06eHHOCTH CBOMCTB. OKCOHHEBbBIE COJIH.

. Crioco6blI moJsiydyeHus U cBorcTBa peHosioB. Kap6os10Bas KMCI0TA, ee CBOMCTBA U IPUMEHEHHUE.

Cnoco6bl TOJIyYeHHs, CBOMCTBA, U30MepUsi U HOMEHKJATypa OJHO- , BAYX-, TPEXaTOMHbIX
deHos10B.
XapakKTepHCTHKA ABYXaTOMHbBIX GEHOJIOB, UX CTPOEHHUE, U30MEpPHUS, CBOMCTBA, 3HAaYEHHE.

. MHoroatoMHble ¢peHoJibl. UX cTpoeHHe, U30MepHUsi, CBOMCTBA, IpUMeHeHue. AHTUOKCUAHTBHL.

Anbaeruibl U KEeTOHBI. X cxoZiHble CBOMCTBA U OT/IMYUA. 0COGEHHOCTH U30MEPUU.
AnbJieruibl - crioco6bl NosiyyeHus. Peakiuy noJiMMeprusaluy U KOHAEHC AU H.
HekoTopble cBoWCTBa ajbJervioB: 0Opa3oBaHWe MoJyaleTaslel, aleTajeid, THJAPO30HOB U
CceMCHKap6a30HOB.
Knaccudukanus yrieBo/ioB, HaX0XJAeHHe B MIPUPOAHBIX UCTOUHHKAX.
dusnyeckre U XMMUYeCKHe CBOMCTBA MOHOCAXapU/A0B, IPOAYKThHI UX BOCCTAHOBJIEHUS U OKHUC-
JieHusl. XuMu3M peakiyii Tpommepa, TosnneHnca, @enunra.
AnbponeHTo3bl. UX cTpoeHUe, TayTOMepUs, NpeAcTaBUIe, 3HaYEHHE.

Anbporekcosel. CTpoeHUe, HAXOX/leHUe B IPUPO/Jie, CBOKWCTBA.
J, L, anbda - ,6eTTa- ©3oMepbl MOHOCaXapuA0B. PacnpocTpaHeHue B npupoe. CBOMCTBA IJIUKO-
3UJHOTO TUJPOKCUJIA.
OnTryeckye CBOMCTBA yrJjeBOJa, aCMMMeTPUYeCKUM aToM yrJepoja. MyTopoTtauus U UHBep-
cus. Ux 06bscHEeHUSI.
Ctepeounsomepusi yriaeBo/ioB. Ux popmyabl (Ouiepa, Koy, Xayopca).
Jucaxapugbl. XapaKTepuCTHKa JUCaXapUzoB, 3aBUCUMOCTb CBOUCTB OT cTpoeHus. CocTaB
Jlucaxapu/i0B U pacpocTpaHeHHe.
[Tonucaxapupapl. CocTaB, 3HaYeHUe, HaxOXAeHue B npupoge. [IponsBoaHble mosvcaxapuzoB U
UX IPUMEHEHME B TEXHUKE U HAPOJHOM XO035IMCTBE.
Crioco6bl noJiy4eHus U CBOMCTBA OJJHOOCHOBHBIX YKUPHbBIX KUCJIOT.
CBoMcTBa KUCJAOT. MblJ1a U CHHTETUYECKHE MOIOIIIME BelllecTBa.
Croco6bl MoJiy4eHUs] U XMMHUYECKUE CBOWCTBA aHTUAPHUAOB KUCAOT. [losyduTh aHTUAPULbI
KOHKPETHBIX KUCJIOT: YKCYCHOH, AIHTapHOM, ¢pTaneBou U Jip.
/IByXOCHOBHbIE (JUKapOOHOBbIe) KUCA0Thl. HOMeHK/1aTypa, cocTaB, CBOMCTBA, IpeACTaBUTEH.

. ,Z[BYXOCHOBHI:IG KHUCJIOTbI apOMATHUYE€CKOI' 0 pAJa. Hx HN30MepHHd, IIOJIy4YEeHHeE, CBOMCTBA.

O6pa3oBaHMe NPOCTBIX U CJI0XKHBIX 3GUPOB. U30Mepus npocThiXx 3¢UPOB. 3HaYeHUe, KIacCUPH-
Kallus CJI0XKHBIX 3QHPOB.
OTsinyue rpynn ca0xHbIX 3¢UpoB. [losyyeHne U CBOMCTBA KUPOB U 3CCEHLIUH.
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CnoxHble 3¢upbl. Peaknua stepudukanuu U omblieHus. XKupsl (Tpuraunepu/bl). Ux ombLie-
HUe, TUAPOreHU3alUs XKUPOB, I10JIyYeHHe MaprapyHa.

Okcukucaotsl. Kiaccudukanus, pusndyeckre CBOMCTBA, ONTUUYECKHE aHUTUIIO/IbI, palleMaThl.
OTinuus B cBoicTBax anbda- , 6eTTa- U raMma- OKCUKUCJIOT. PU3nyeckre W XMMHUYECKHe
CUBOWCTBA OKCUKHUCIIOT.

Anyknanyeckyde U LUK/IMYEeCKHE OKCHUKUCAOTHI. X XapaKTepHUCTHKa: aTOMHOCTb, OCHOBHOCTb,
npeCTaBUTEJH.

Ctepeor3soMeprs BUHHBIX KUCJAOT. [Ipou3BoAHbIe BUHHOM KUCJIOTHI, UX IPUMEHEHHE, CETHETO-
Ba €0J1b, DeJIJINHIOB PEaKTUB.

AMunbl. Knaccudukanus, 0oco6€eHHOCTU U30MEpUM M CBOMCTBA. AHWJIMH CUHTE3, 3Ha4YeHHUe.
[IpousBoaHbIE aHUIUHA.

XUMHYecKHe CBOMCTBA ePBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMUHOB, UX YeTBEPTUYHBIE COJIH,
0COGEHHOCTH CTPOEHHUS.

Croco6bl noJiy4eHHUs: aMU/I0B KUCJIOT, 0COOEHHOCTH UX U30MEPHUH U CBOWCTB.
['eTepouukinyeckre coeuHeHus1. O61IMe NOHATUS, IPeACTaBUTENH, CBOMCTBA.

[IaTu4eHHble reTepol UKL [IMppos U ero Nnpou3BoOJHbIE.

['eTepouuk/ibl. UHA0/1 1 €ro NPOU3BOJHBIE.

['eTepouuKIbl ps/ia NypUHa, €ro NpoOM3BOHbIE, UX 3HAYEHHUE.

['eTepo1MKJIbI C KOH/IEHCUPOBAaHHBIMU f/ipaMu. CTpoeHUe, CBOKWCTBA, 3HaY€EHHe.

. HI/IpI/I,ELI/IH, MUPUMHUIHUH. CTpoeHHe, CBOﬁCTBa, 3HA4Y€HHEe IPON3BOAHBIX 3TUX T€TEPOLHNKJIIOB.
78.

DU3UKO-XMMUYECKHEe CBOMCTBA aMHUHOKHUCJIOT. [IpescTaBuTe M MOHOAMUHOMOHOKapOOHOBBIX
KHUCJIOT.

[TosnydyeHue U cBOMCTBAa aMUHOKUCJIOT. [IpefcTaBUTeENH, UX KAacCHuPUKaLUSL.
MoHoaMHHOMKapOOHOBbIE KUCAOTHI. [IpecTaBUTENH, OTJIMYNATEBbHBIE CBOMCTBA.
JlMaMMHOMOHOKap60HOBble KHUCJIOTHI. [IpeAcTaBuTeN M, 3HaYeHUe, OTJHUYME B CBOMCTBAx OT
JPYTruX aMUHOKUCJIOT.

[luknnyeckue aMuHOKUCIOTEL [IpescTaBuTe M, 3Ha4eHHe.

O6pa3oBaHMe NeNTUAHBIX CBA3ed B MoJieKyJie Oesika (06pas3oBaTh MEeNTUAbI M3 3aJlAaHHBIX
aMHUHOKHCJIOT).

3HauyeHHe, KJaccuUKaL s NIPOTEMHOB, IPOTEU/I0B, IPeJCTaBUTEIH.

CTpoeHue 6eJIKOB: TUIIbI CBSI3€H, CTPYKTYpPbl MOJIEKYJI, CBOMCTBA — JleHaTypaluu O6eJIKOB U ee
00bsICHEHHE.

Hykneonporteupl. CTpoeHUe, 3HaYEHHUE.

HyksienHoBBIe KMCIOTHL. COCTaB, OTJIMYMA, 3HAYE€HHE Pa3/INYHbIX HYKJIEUHOBBIX KUCJIOT.

IMopsagok ¢popMupoBaHUA IK3aMeHALMOHHBIX GUJIETOB
JK3aMeHal[MOHHbIU 6UJIeT BKJIIOYAET /iBa TEOPETUYECKHX BOIIpOca U 3a/jayvy.

l'lpnMep IK3AMEHAIIMOHHOI'O ouJieTa mno AUCHUMILINHE «XUMUS. Opraﬂnqecxaﬂ u SbI/ISKOJI'
JIOUTHAA XUMMWNA»

Knaccudukanusa opranmyeckux coeJuHeHUN. BaxxHelive QyHKIMOHaIbHBIE Tpymnbl. Pagukai.
['omosiornyeckue psazbl. Ux 3HayeHue.
Anbaeruibl U KeTOHBI. X cxoZiHble CBOMCTBA U OT/IM4YUA. 0COOEHHOCTH U30MEPUU.

3agavya

JlonoJIHUTE CXeMy CJIeIyIoLIMX peBpallleHUi:
3-aMUHO-2-MeTUa0yTaHoBasd kucaoTa +t'°— ?+ HBr - 7+ NH3z > ?
HasoBuTe KOHEYHbIE MPOAYKTHI.






Tab6sauua 6 - Kputepuu olieHKM cGOPMUPOBAHHOCTH KOMIIETEHIIUN

Koz u HauMeHOBaHue
WH/JIMKATOpa 10CTHXKe-
HUS KOMIIeTeHIIUH (Ya-

CTU KOMIIETEHI1H)

KpuTepuu oueHruBaHUs1 COOPMUPOBAHHOCTH KOMIETEHIMHU (YACTH KOMIETEHLIUH )

Ha 6a30BOM YPOBHE

Ha MOBBILIEHHOM YPOBHE

COOTBETCTBYET OLl€eHKEe «yIO0BJIETBOPHU-

COOTBETCTBYET OLI€EHKE «XO0pOoImo»

COOTBETCTBYET OLI€EHKE «OT-

TEeJIbHO» 65-85% oT MakcuMasibHOTO 6as- JIUYHO»
50-64% oT MakcUMasIbHOTO GaJlia Ja 86-100% oT MaKCMMaJIbHOTO
6aJs1a
3HaAThb:
H/]-1 3HaeT OCHOBHBbIE CTyZeHT ycBOWJ OCHOBHOE coJiep:kaHue Moy CTyZieHT moka3biBaeT 3HaHUsA | CTyJleHT moKa3blBaeT TIJybo-

eCTeCTBeHHble, 6U0JIOTU-
yeckue U npodeccro-
HaJIbHbIE TIOHSATHUS U Me-
TO/ibl IPU PELIeHHUH 00-
menpodeccuoHaIbHbIX
3ajla4, COBpeMeHHbIe
TEXHOJIOTUU C UCTI0JIb30-
BaHUEM NPUOOPHO-
WHCTpPyMeHTaJIbHOH 6a-
3Bl

HeopraHU4Yeckol XMMHH, HO UMeeT Npo6eJibl
YCBOEHUHU MaTepHaJia, He NPensaTCTBYOIHE
Jla/IbHeN1IeMy 00yUYEeHUIO:

-B JIOTUYECKOM PACCYy>K/IeHUH HeT CylLeCTBEeH]
OLIMO6O0K, HO 0MyIlleHa CyleCTBeHHasl OIIMOK
MaTeMaTH4YeCKUX pacyeTax PU pelieHUun
3ajay;

BCET0 U3Y4YEHHOI'0 IPOrPaMMHOI0
MaTtepuasa. [laéT nosHbIM U Npa-
BUJIbHBIA OTBET Ha OCHOBE H3y-
YeHHBbIX TEOPUH; He3HAYUTeJsb-
Hble OIIMOKM U HeJO04YEThbl NpHU
BOCIIPOM3BEJEHUU  HU3YYEHHOIO
MaTepuasa, Omnpejie/leHUus IOHs-

-1abopaTopHasi paboTa BbINOJIHEHA MNpPaBUJITUW JajJ HENOJIHble, HEOOJIbIIME

He

MeHee YeM HalOJIOBHHY WJIH J0NylleHa
CylIeCTBeHHas OIMOKA B XO/ie SKCIIePUMEHT3
006bsicCHeHUH, B 0pOpMJIEHUU PaboThI, B
COOJII0/IEHUH MTPAaBUJ TEXHUKHU 6€30MacHOCTH
paboTe c BellleCTBaMU U 060pPY/0BaHUEM,
KOTOpasi UCIIPaBJISeTCs 110 TPEOOBAHUIO YUUT
- MaTepuaJl u3JaraeT HeCUCTEMATU3UPOBAHH
dparmMeHTapHO, He BCer/ja Nocjae/j0BaTebHO;
-MOoKa3blBaeT HEAOCTAaTOYHYI CHOPMHUPO
HOCTb OT/IeJIbHbIX 3HAHUN U YMEHUH; BbIBOJ
0060011eHUsI apryMeHTUPYET C€J1abo, AONyCKa
HUX OLIUOKHU.
- IOMYCTUJI OLUUOKU U HETOYHOCTH B UCIIOJ]
BaHUMU HAY4YHOU TEPMHUHOJIOTHH, OIpeJed

HETOYHOCTU NMPH HCIOJb30BaHUU
HAy4YHbIX TEPMUHOB WJIU B BBIBO-
Jax U 0600I1IeHHAX U3 HabJoze-
HUH U ONIBITOB; MaTepHaJl U3Jjara-
eT B ONpeJieJIeHHOW JIOTUYeCKOU
M0C/IeI0BaTE/IbHOCTH, MPU 3TOM
JIONyCKaeT OIHY Herpyoyto
OIIMOKY WJIU He OoJiee JBYX HEJ0-
YeTOB U MOXeT UX UCIPABUTb Ca-
MOCTOSITEJIbHO NpPHU TpPebOBaHUU
WM TpU HeOOJIbIIONW MOMOIIHU
npenojiaBaTesis; B OCHOBHOM
YCBOWJI Y4eOHBIA MaTepHas; MoJ-
TBEPKJAeT OTBET KOHKPETHBIMHU
npuMepaMu; MpPaBUJIbHO OTBeya-

MOHSTUH JaJ HEeJJOCTaTOYHO YETKUE;

€T Ha JONOJIHUTEJIbHBI€ BOIIPOCHI

KOe U IOoJIHOEe 3HaHHe U MOHU-
MaHUe Bcero o6béMa Mmpo-
rpaMMHOr0 MaTepuasa; IMoJ-
HOe T[OHHMaHHWe CYUIHOCTH
paccMaTpUBaeMbIX  MOHSATHUH,
sIBJIEHUH U 3aKOHOMEPHOCTEH,
TeOpHM, B3aUMOCBSI3eH; J1abo-
paTopHasi paboTa BbINOJIHEHA
MOJIHOCTbIO U MPABUJIbHO, CJle-
JIaHbl TpaBUJIbHbIE HabJIO/e-
HUA U BbIBOJIbI;

3KCIePHMEHT OCYILECTBJIEH MO
IJIaHy C y4eTOM TeXHUKHU Oe3-
ONACHOCTH W MpPaBUJ PabOThI C
BellleCTBAaMHU M 060py/0BaHU-
eMm;




- He UCIT0JIb30BaJl B Ka4eCTBe [J0Ka3aTe/IbCTB:
BBIBO/ZIbI M 060611[eHUs U3 HabJII0eHUH, GpaKT,
OTBITOB WJIK JOMYCTUJ OIIUOKH NMPU UX U3J
HUY;

nperno/iaBaTeis.

B JloruyeckoM paccyXZeHHUU U
DpelleHU  HeT  CYIeCTBEHHBIX
OLIKOOK, HO 3a/aya pellleHa Hepa-
IIMOHAJIbHBIM CIIOCOGOM HWJIM J0-
nylieHo He 6GoJjiee ABYX HeCylle-
CTBEHHbIX OILMOOK.

YmeTn:

HJ[-2 YMeeT UCII0JIb30-
BaTb OCHOBHbIE eCTe-
CTBeHHbIE, 6HoJIOTHYe-
CKHe U podeccuoHab-
HbI€ TIOHSITUS U METO/IbI
NpU pellleHruH 0611enpo-
dbeccuoHa/IbHBIX 33/]a4

OTBeyaeT HeNoOJIHO Ha BONIPOCHI IpenoiaBaTe
(ymyckasi ¥ OCHOBHOE), UJIK BOCIIPOU3BOJUT
coZiep>kaHue TeKCTa y4eOHHUKa, HO HeZ0OCTaTO
IIOHMMaeT OTZeJIbHbIE N0JI0KEeHHU S, UMEIOL 1€
Ba)KHOE 3HAaYEHUE B 3TOM TEKCTE.
O6Hapy>XHMBaeT HeZOCTaTOYHOE TIOHUMaHUe
OT/le/IbHBIX MOJIOX)KEHHUH TPU BOCTIPOU3Be/IeH})
TeKCcTa y4eOHUKa (3amvceid, NepBOUCTOYHHU
WJIn

OTBeYaeT HENOJIHO Ha BONPOCHI NpenojaBart
JI0IlyCKasli OJiHy-/iBe IpyOble OLIKMOGKH BBICTA
eTcsl CTYZleHTYy, KOTOPbIA He COBCEM TBEPAO
JleeT MaTepyasioM, IpU OTBETAaX JOMYyCKaeT M
CyllleCTBEHHble MOTPEINHOCTH, UCKaXKEeHUS JI
yeCcKoH nocJjie,oBaTeJbHOCTH,

HETOYHY0 apryMeHTalLUI0 TEOPETUYECKHUX
N0JI0KEHUH, UCTIBIThIBAeT 3aTPYyHEHUS NIPU
pelIeHUH JOCTaTOYHO CJI0XKHBIX 33/1a4.
UcnbIThIBaeT 3aTpyJHeHUs] B NPUMEHEHUU
HUM, HEOOXOAUMBIX /ISl pelleHus 3aa4 pa3
HBIX TUIOB, IPU 06'bSICHEHUH KOHKPETHBIX S
HUU HA OCHOBE TEOPUH U

3aKOHOB, WJIM B NOJATBEPXJIEHUU KOHKpeT

CTyneHT yMeeT CaMOCTOSITEJIbHO
BBIJIEJISITh TJIaBHbIE MOJIOXKEHUS B
M3y4YeHHOM MaTepuasie; Ha OCHO-
BaHUU (GAKTOB U IPUMEpPOB
0600111aThb, /eJaTh BbIBO/bI, yCTa-
HaBJIUBaTb BHYTPHUIpPeJMeETHbIE
cBs3U. [IpUMeHATH MoOJy4YeHHbIE
3HaHUS Ha NpaKTUKe B BU/I0U3-
MEHEHHOM CUTYyalUH, COOJIIOATh
OCHOBHble TMpaBWJa KyJbTYpbl
YCTHOM pedyy U CONPOBOXKAArolIen
IMMCbMEHHOH, HUCII0JIb30BaTh
Hay4yHble TEpPMHHBI; JiabopaTop-
Hasg paboTa BbINOJIHEHA IIpa-
BUJIbHO, CJieJlaHbl TpaBUJIbHbIE
HaOJIIOJleHUsT U BbIBOJbl, HO TNpPH
3TOM 3KCIIEPUMEHT MPOBEJIEH HE
INOJIHOCTbI0 WJIU [ONYIleHbl He-
CyllleCTBEHHbIe OLIMOKU B paboTe
C BellleCTBaMH U 060pyJ0BaHUEM.

IpHUMEpPOB

CTyZleHT yMeeT COCTaBUTb
IOJIHBIA U NPaBUJIBHBIM OTBET
Ha OCHOBE M3y4YEHHOr0 MarTe-
puaJsia; BblAeJATh IJIaBHbIE I10-
JIOXKEeHUH, CaMOCTOSITEJIbHO
NO/JTBEPX/JAaTb OTBET  KOH-
KpeTHbIMU NpuMepaMu, ¢ak-
TaMH; CaMOCTOSTEJNbHO U ap-
TYMEHTUPOBAHO [ieJlaTb aHa-
JIU3, 0000I1eHHA, BbIBOJBI.
YcraHaBIMBaTh MeXIpeaMeT-
Hble (Ha OCHOBe paHee MPHO6-
peTEHHbIX 3HAHUM) U BHYTpPH-
npeJMeTHbIE CBSA3U, TBOPYECKHU
NPUMEHSTH MOJyYeHHbIe 3Ha-
HUSI B HE3HAKOMOW CHUTyalluH.
[locnenoBaTesibHO, 4ETKO,
CBA3HO, 0OOCHOBAHHO U 6e3-
OIIMOOYHO H3J1araTh Y4eOHBIN
MaTepuaJsi; 1aBaTb OTBET B JIO-
rMyeckoll  IocjieJloBaTeJIbHO-
CTHU C UCNOJIb30BaHUEM IPUHS-
TOA TEPMUHOJIOTUH; [eJlaThb
COOCTBEHHbIe BBIBOJbI; dop-




IMPpaKTH4Y€CKOI'o IPpUMEHEHHUA Teopnﬁ

MyJIMPOBAaTb TOYHOE OIlpe/je-
JIEHHWEe W MCTOJIKOBaHHE OCHOB-
HBIX MNOHATHUH, 3aKOHOB, Te€O-
pUM; IPU OTBETE He MOBTOPSTh
JIOCJIOBHO TEKCT Y4yeOHUKA; W3-
JlaraTh MaTepuasj JUTepaTyp-
HbIM SI3bIKOM; IPAaBUJIbHO U 00-
CTOATEJbHO OTBeYaTb Ha [o0-
MOJIHUTEJIbHbIE BOMPOCHI Y4M-
Tesisl. CaMOCTOSITEJIBHO M pa-
LIMOHAJbHO HCII0JIb30BaTh
HarJisiiHble MOCO6OUs, CIIpaBoY-
Hble MaTepuasbl, Y4eOHUK, /10-
MOJIHUTEJIbHYI0  JINTEPATYpYy,
MEPBOUCTOYHUKH; TPHUMEHSTh
CHUCTEMY YCJOBHBbIX 00603Haye-
HUU NpU BeJleHUHU 3alucei, co-
NPOBOXKJAKOUIUX OTBET; HC-
[0JIb30BaHWeE IJid JloKa3aTeJlb-
CTBa BBIBOJOB U3 HabOJIIOJeHUN
U OIIBbITOB;

BiajaeTs:

HJ]-3 BiageeT HaBbIKaMH
060CHOBaHHUS U peasinsa-
UM B IpodecCcruoHaIb-
HOU J1eITeJIbHOCTH CO-
BpPEMEHHBIX TEXHOJIOTUHN
C UCN0JIb30BaHUEM NPHU-
60pHO-
MHCTPYMEHTAJIbHOU Oa-
3bl

CTyneHT BJaieeT HEOOXOAUMBIMU HaBblKa- | CTyZleHT He o6JiafiaeT JOoCTaTOoY-
MU paboThbl C NpUbOpaMH, YepTekKaMH, cxe- | HbIM HaBbIKOM pPabOThl €O CIpa-
MaMM U rpadukaMy, CONyTCTBYIOIIMMHU OT- | BOYHOM JIMTEPATYPOH, yUeOHUKOM,
BeTYy; 3allCH, CONPOBOX/AAIOLIMe OTBET, CO- | IEPBOUCTOYHUKAMU  (IIPaBUJIbHO

OTBETCTBYIOT TPeOOBAaHUSAM.

OpPUEHTUPYeTCsA, HO paboTaeT MeJ -
JIEHHO).

BiiageeT HaBbIKAMU peLIEHUA XU-
MHUUYECKUX 33/a4 10 3aJlaHHOMY aJl-
TOPUTMY

CTyneHT BJajeeT KyJbTypou
MBIIIJIEHUS; CIOCOOHOCTBIO K
000011[eHUI0, aHaJIu3y, KPUTHU-
YeCKOMY OCMBICJIEHUIO, CHUCTe-
MaTH3alMH, TIOCTaHOBKE lieJiei
U BbIOOpY NMyTed UX JOCTHXKe-
HUS, B JIOTUYECKOM paccyx/je-
HUW U pelleHUU HeT OLIUOOK,
3aZlaya pelleHa palyoHaJib-
HbIM CHOCOO0M; MPOSIBJEHBI
HaBBbIKHU OpraHu3alMOHHO-




TPYyAOBbIX yMeHUH (mojanep-
’KUBAIOTCS 4YUCTOTa paboyero
MecTa U TMOpSJIOK Ha CTOJIE,
5KOHOMHO MUCIOJIb3YIOTCS pe-
aKTUBBI).
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