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20.03.01 TexnocdepHas 6€30MaCHOCTh

Cpok neiicTBus pado4eil mporpaMMsbl AUCHMILIMHBI 10 «31» aBrycra 2025 1.

COI''TACOBAHO

JIupeKTop MHCTUTYTA MHXCHEPHON U AKOJIOTHYECKON 0€30MacHOCTH

« _» 20 T. JLLH. 'opuna
(noonucyw) (U.0. Damunus)
YTBEPXJIEHO

Ha 3acemanuu neHTpa MeIMIIMHCKON XUMUU

(mpotoxomn 3acemanust Ne 2 ot «27» aBrycra 2021 1.).



1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIleM MHpEe M €ro 3akoHax, a Takke c()OopMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aNMHBIX IIPEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

HI/ICHI/IHJ'II/IHBI N TIpaKTUKHW, Ha OCBOCHHH KOTOPBIX 633preTCﬂ JaHHass JUCLHMIIIMHA:

«BrIcIIag MaTeMaTUKa).

JIMCUMIUTMHBL U TIPAKTHKH, ISl KOTOPBIX OCBOCHHE JAHHOW JAMCUHUIUIMHBI HEOOXOAMMO KaK
npeamecTByromiee: «be30nacHOCTh KU3HEACATENbHOCTHY, «MaTepualloBelecHue M TEXHOJIOTHUS
KOHCTPYKIMOHHBIX MaTepHasioBy», «Jkonorus», «lloxkapnas Oe3omacHOCTbY, «IIpombliuieHHas

SKOJIOTHUSD.
3. IInanupyemMsle pe3yJbTaThl 00y4eHHUs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMMETEeHI[HN KOMIIeTeHIH 00yueHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
TIK-7. Cnocoben | [IK-7.6 VYmeeT BBISBIATH | 3HATH: KIACCU(DUKAIINIO XUMHUUECKHUX
IIPUMEHATD €CTECTBEHHO-HAYYHYIO IIPOLIECCOB, MPOTEKAIOIINX Ha
dbyHIaMEHTaTbHBIC CYyIIHOCTh  TIpo0jeM B | 0OBEKTE npodeCcCuOHATBHON
3HAaHUA, TOJYYCHHBIC B HpO(bGCCHOHaHBHOﬁ ACATCIIBbHOCTH, OCHOBHBIC IIOHATHUA U
o0jacT MaTreMaTHYeCKHX | 00JacTH, PYKOBOACTBYACH | 3aKOHbl XMMHH, OCHOBHBIE 3aKOHBI
U (WIM) eCTECTBEHHBIX | 3aKOHAMM U METOJIaMU | B3aUMOCBSI3U MEXJY CTPOCHHEM U
HayK, U HUCTIOJIb30BaTh UX B | €CTECTBEHHBIX ~ HAyK M | XUMHUYECKUMH CBOICTBaMH BEIIECTB;
npodeccroHanbHOM MaTeMaTUKU OCHOBHBIE 3aKOHOMEPHOCTH,
NesITeNIbHOCTH COIPOBOXAAIOIINE B3aUMOJICHCTBUS

BCIIECTB;

YMmeTb: OTIpeNeNATh PUPOY
XUMHUYCCKUX mponeccos,
MPOTEKAIOIINX Ha 00BeKTe
npodeccHoHabHON  JesITeNbHOCTH;

IIPUMEHATh OCHOBHBIC TOHATHS U
3aKOHBI XWMHWH, OCHOBHBLIC 3aKOHBbI
B3aUMOCBS3M MEXKIY CTPOCHHEM U
XUMHUYECKUMH CBOMCTBAMH BCIIICCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKAIOIINAE B3aWMOJICHCTBHUS
BEIIECTB  JUIA  pElIEHHs  3a1ady
npodeccroHabHOM

NEeSATEIbHOCTH;

Brnagers: wMetomamMu  omnpeaesieHHs
KJIacCU(PUKAITIHI XHMHYCSCKHUX
MIPOIIECCOB, MPOTEKAIOLIUX Ha
00BeKTe npodecCuOHAITBHON
JIESITEIbHOCTH; METOINKOM
MPOBEICHUS pacyueToB c
HCIIOIb30BAHUEM OCHOBHBIX ITOHSITUN




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

1 3aKOHOB XMMHH, OCHOBHBIX 3aKOHOB
B3aUMOCBA3U MCKAY CTPOCHUCM H
XUMHYSCKHUMH CBOMCTBaMH BCIIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEH,

COIPOBOXAAIOIINUX B3aUMOJICHCTBUS

BCIIIECCTB JJISL PCLICHUA 3aa4

npodeCcCuoOHATBHON

ACATCIIbHOCTHU
I1K-7.7 VYwmeer | 3HaTh: METOIBI MPOBEICHUS
COITIOCTAaBJIATH " | SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/Iﬁ
oOpabaTeiBaTh pE3yJbTaThl | C HUCIOJIB30BAHUEM CTaHAAPTHOIO
HCCIIeIOBATENLCKOM XUMHYECKOTO obopynoBaHus,
NESATETLHOCTH, HCIOJIb3Ys | TPUOOPOB, MAaTEPHAIOB U 00PabOTKU
CTaHAApTHOC IMOJIYUYCHHBIX PC3YyJILTATOB

obopynoBaHue, MpUOOPHl U
MaTepHalIbl

YMeTb: TPUMEHSITh TEOPETUYCCKHE
3HAHUA JJISL IMPOBCACHUA
OKCIEPUMEHTa C HCIIOJIb30BaHUEM
CTaHAApTHOTO XUMHUYECKOT'O
o0opyIoBaHU, puOOpPOB,
MaTepuaJioB U 00paboOTKuM  ero
pe3yIbTaToB

Bnamers: MeTrogaMu — IIOCTaHOBKH
OKCIEPUMEHTa C HCIIOJIb30BaHUEM
CTaHAApTHOTO XUMHUYECKOT'O
o0opyIoBaHU, puOOpPOB,

MaTCpraJIOB U aHalin3a HOHy‘IGHHOﬁ
nHpopmaIuu




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

®opMbI TEKYyLLEr0

. KOHTPOJIS
Moayas (pa3aeJt) BU"H Ha"MeHOBaH?e TEM 3aHITHH CemecTp Oonem, Bbannbl | UnTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OII€HOYHOT 0
cpeacTBa)
Monyib 1. Jlexmms (JIek1)  |OcHOBHBIE MOHSITHS M 3aKOHBI XUMHUH 1 2 - -
CtpoeHue u [Ipaktuueckoe  |Pacuersl mo Gpopmynam 1 ypaBHEHUSIM 1 2 - - KontponbHas pabota
cBorcTBa Bemectsa |3anstue ([Ipl) Nel
Jlekius (JIek2) |OcHOBHBIE KIAacChl HEOPTaHHMUYECKUX 1 2 - -
BEIIECTB
[IpakTnueckoe  |ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 2 - - KontponbHas pabota
zanstue (I1p2) No2
JlabopaTtoproe  |OCHOBHBIE KJIACChl HEOPTaHUYECKUX 1 2 - - Otuer 1o
3ansaTue (JIabl) |BemiecTs mabopaTopHOI
padote Nel
Jlexmms (JIek3) | XuMuueckuii 5KBUBAJICHT 1 2 - -
IIpaktueckoe | XMUMHUUYECKUI SKBUBAJICHT 1 2 - - KonTtponbHas
zanstue (I1p3) padota Ne3
JlaGopatopuoe  |OmnpeneneHue MOJISIPHOM MaccChbl 1 2 - - Otuer 1o
3anstue (JIaG2)  [dKBUBaJIeHTa MeTallIa mabopaTtopHoOit
padote No2
Jlexums (JIek4) |Ctpoenue atomoB. Ilepmommueckas 1 2 - -
cucrtema ssemMenToB J[.1. Menpaeneena
[Ipaktnueckoe  |CTpoeHHE aTOMOB 1 2 - - KontponbHas pabota
3anatue (I1p4) Ne4
Jlexmms (JIekS) |Xumuueckass CBsA3b:  KOBaJCHTHas, 1 2 - -
MOHHAs1, METAJUTMYECKasi, BOJOPOIHAS
[IpakTrnueckoe | Xumuueckas CBSI3b. 1 2 - - KoHnTpoibpHas paboTa)

zanstue (I1p5)

[IpocTpaHCTBEHHOE CTPOCHUE MOJICKYJT

Ne5




®opMbI TEKYyILLET0

. KOHTPOJIS
Moayas (pa3aeJt) BU"H Ha"MeHOBaH?e TEM SaHITHH CemecTp Oonem, Bbannbl | UnTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OII€HOYHOT 0
cpeacTBa)
Moaynb 2. Jlexmms (JIek6) | Tepmomunammuka XUMHUYECKHUX 1 2 - -
TepMoauHaMuKa u mnpoueccoB.  @DyHKIUM  COCTOSHMS:
KUHETHKA BHYTPEHHSIS SHEPTUsl, SHTATIBIIUS
XUMHYECKUX Jlexums (JIek7) |DyHKIMM ~ COCTOSHUSA:  DHTPOMUS, 1 2 - -
[POLIECCOB sHeprus  I'mb0ca. Hamnpapnenne
MIPOTEKAHUS XUMHUECKHUX peaKInii
JlaGopatopHoe Omnpenenenne SHTAIBIINN PEAKIIMU 1 2 - - Otuer 1o
3ansaTue (J1a63) lmabopaTopHOH
padote Ne3
IIpaktnueckoe  |TepMoaMHAMUKA XUMUYECKUX PEAKIIMI 1 2 - - KonTtponbHas paboTal
sanstue (I1p6) N6
Jlexmms (JIek8) |Xumuueckas kuHeTHKA. BimsHue Ha 1 2 - -
CKOPOCTB XUMHYECKUX peakuuii
KOHIIEHTPALIUH, 1aBJICHUS
Jlexums (JIek9) |BnausHne Ha CKOPOCTh XHUMHYECKHX 1 2 - -
peakuui TeMIeparypsl,
KaTaJInu3aTOpPOB. XUMHUYECKOE
Jlaboparoproe  |CKOpOCTh  XHMHYECKHUX  pEaKIIUH. 1 4 - - OTtyer no
3ansaTue (JIab4) |Xummueckoe paBHOBecue (or. 1, 2) lmabopaTopHOH
pabote Ned
IIpaktnueckoe  |KnHeTHKAa XUMHUYECKHX pEaKIUA 1 2 - - KontponpHas padoTtal
sanstue (I1p7) N7
Moayns 3. Jlexmms (JIek10) |PactBopel.  CriocoObl  BBIpaKCHHS 1 2 - -
PactBops! 1 KOHIIEHTPALIUN pacTBOpPOB.
PIEKTPOXUMHUYECKUE KomnnuratuBHble CBOMCTBAa pacTBOPOB
[TPOIIECCHI [IpakTnueckoe CriocoObl  BBIpaXEHHUsSI KOHIIEHTPAIUH 1 2 - - KonTpoibHas paboTa)

zanstue (I1p8&)

pacTBOpOB

Ne&




®opMbI TEKYyILLET0

. KOHTPOJIS
Moayas (pa3aeJt) BU"H Ha"MeHOBaH?e TEM SaHITHH CemecTp Oonem, Bbannbl | UnTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoi1 padoThI (yueOHOM padoThI) q.
OII€HOYHOT 0
cpeacTBa)

[IpakTnueckoe CgoiicTBa paCTBOPOB HEAJIEKTPOJIUTOB 1 2 - - KonTtponbHas padoTal
sanstue (I1p9) N9
Jlexmms (JIek11) |CpoiicTBa pacTBOPOB 3JIEKTPOIHUTOB: 1 2 - -

JUCCOLMAIMs. MOHHOE IIPOU3BEJICHUE

BOJIbI, NPOU3BEICHUE PACTBOPUMOCTH,

TUAPOIIN3 COJIEH, HaIlpaBJICHUE

OOMEHHBIX PEaKIuii
JlaGopaTopHoe PacTBOpBI 37E€KTPOIUTOB 1 2 - - Otuer 1o
3ansTue (J1ab5) mabopaTopHOI

abote No5

[IpakTnueckoe CBoiicTBa pacTBOPOB JICKTPOJIUTOB 1 2 - - KonTponbhas
zanstue (I[Ip10) padota NelO
Jlexmms (JIek12) |OxucnuTenbHO-BOCCTAHOBHUTEIIbHBIC 1 2 - -

peaxkuuu
[IpakTnueckoe OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 2 - - KonTponbhas
sanstue (Ilpll) |peakuun pabota Nel 1
JlabopaTtopHoe  |OKHCIUTETHEHO-BOCCTAHOBHUTEIIbHBIC 1 2 - - Otuer 1o
3ansTue (JIab6) |peakuuu mabopaTopHOI

pabote Ne6

Jlexmus (JIek13) |DmekTpoxuMUYecKue CHUCTEMBI. 1 2 - -

["anpBaHMYECKHE DIIEMEHTHI
Jlexums (JIek14) |Dnexktponn3 paciiiaBOB W BOJHBIX 1 2 - -

pactBopoB. 3akoHbl Dapajes
Jlexums (JIek15) |Koppo3ust meramioB. Xumudeckas u 1 2 - -

AIIEKTPOXMUMUYECKAsT
CnocoObl  3aIUThI

KOPPO3HSI.
METAJIJIOB oT




®opMbI TEKYyILLET0

. KOHTPOJIS

Mopyas (pa3aen) Buﬂll Ha"MeHOBaH?e TEM SaHITHH CemecTp Oonem, Bbannbl | UnTepakTHB, 4.| (HauMeHOBaHHe

y4eOHoi1 padoThI (yueOHOM padoThI) q.

OII€HOYHOT 0
cpeacTBa)
JlaGopaTopHoe Koppo3zus merannos 1 2 - - Otuer 1o
3anstue (J1ab7) mabopaTopHOI
padote No7

[IpakTuueckoe DIIEKTPOXUMUS 1 2 - - KonTponbhas

sanstue (I1p12) pabota Nel2

Jlexuus (JIek16) | Xumuueckue CBOMCTBA METAIIOB 1 2 - -

[IpakTuueckoe XHUMHUYECKUE CBOMCTBA METAJIIIOB 1 2 - - KonTtponbHas

3anstue (I1p13) padota Nel3

[IpakTrueckoe HtoroBass KoHTpoibHas paboTa 1O 1 2 60 - KonTtponbHas

sanstue (IIp14) |kypcy pabota Nel4

[IpakTnueckoe Ntorosoe 3ansitue 1 2 30 -

sanstue (IIpl5)

CamocrosrenbHas| U3ydeHne TeopeTndeckoro marepuana 1 99,75 - -

pabora (Cpl) Mo Kypcy JEKIHH, TMOArOTOBKa K

UTOTOBOMY TECTUPOBAHHUIO (3aUETY)

ITocemaemocts | Ilocemaemocts 1 - 10 IIpucyrcrBue Ha

(ITcmr) BaHATHUAX

[Ipomexxyrounas |IIpomexyrouHas arTectanus (3a4er) 1 0,25 - - Bormpocs! k 3a4ery

arrectanus (ITA) Ne 1-50

Tect utoroBeiii | IToroBoe TecTupoBaHue 1 2 100 - TecToBBIE 3aaHU

(Th) Ne 1-1160

Hroro: 180 200

Cxema pacuera ntoroporo 6amia «(Cymma + Tep)/2» - cymma 0aioB 1o BceM yueOHBbIM MEPOIIPUATHSAM, IPETYCMOTPEHHBIM B Kypce + cpeiHee
apu(pMETHYECKOE TI0 BCEM MPOMEXKYTOUHBIM TE€CTaM, IPOBOAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3arys yaeOHOTo Mpoliecca B By3e, OCHOBaHHAas Ha JIKITMOHHO-CEMUHAPCKO-3a4eTHOH (hopmax
oOydenus. K ¢opmam oO0ydeHUs] OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHbBIC 3aHATHUS, a
TaK)K€ caMOCTOATENbHAss paboTta. Ha JeKkmusax MCHOJIb3YIOTCS HATJISAHBIE M CIOBECHBIC METOJIBI
o0ydeHus, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHYECKUE
MeToabl. O1ieHnBaHNE 3HAHUH CTYICHTOB MPOU3BOIUTCS 110 OATEHO-PEUTUHTOBOM CHUCTEME.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO THCHUIIMHBI
Monayas 1. CTpoeHne 1 CBOiicTBa BellecTBa

TeMbl JIEKIIMOHHBIX 3aHIATHM:

OCHOBHBIC TTOHSITUS M 3aKOHBI XUMUH.

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIIECTB.

XUMHYCCKUH YKBUBAJICHT.

Crpoenne atoMoB. Ilepuonnueckas cucrema anementoB .M. Meneneesa.
XuMuyecKas CBsi3b: KOBAJICHTHAsA, HOHHAS, METAJUTMYECKasi, BOAOPOIHAS.

TeMbl NpakTUYeCKUX 3aHATHIA:

Pacuets! o hopmMynaM U ypaBHEHHUSIM.
ATOMHO-MOJIEKYJIsIpHOE yueHrue CTpoeHue aroma.
XVWMHYECKUIN YKBUBAJICHT.

CrtpoeHue aTOMOB.

Xumuyeckas cBs3b. [[poCcTpaHCTBEHHOE CTPOCHHE MOJIEKYII.

Tempbl 1a00paTOPHBIX 3aHATHIA:
OCHOBHBIE KJIaCCHI HCOPTraHNYCCKUX BCIUICCTB.
Omnpenenenre MOISIPHOW MacChl 5KBUBAJICHTAa METAJLJIA.

M3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:

MMETh MPEeJCTaBlIeHnE 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMHHU; KJIacCU(UKALIUY BEIIECTB;
CTPOEHHUH aTOMa; TUIIaX XUMUYECKOU CBA3H.

3HATh:

- OCHOBHBIE ITOHATHS XUMHUH (MOJIEKYJIA, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIPHASI
Macca, XUMUYECKHI SKBUBAJIICHT, MOJISIPHASI Macca XMMUYECKOTO SKBUBAJICHTA);

- OCHOBHBIC 3aKOHBI XMMHHU (COXPAaHEHHMS MAaCChl, NTOCTOSIHCTBA COCTaBa, OOBEMHBIX
OTHOIIIEHUH, ABOTapo, ypaBHeHue MeHneneeBa-Kiamnelipona, 00beIMHECHHBIN Ta30BhIN 3aKOH);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHIO CTPOEHHUS aToMa; KBAHTOBBIE
YHclia, MpaBujia U MPUHIUIIBI COCTABICHUS 3JIEKTPOHHON KOH(UTYpaIlii XUMUYECKOTO IEMEHTA;

- TUIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBAJCHTHYIO, METAJUIMYECKYIO, BOJOPOIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeTh:

- IPOBOAMTH XMMUYECKHUM SKCIIEPUMEHT U aHAJINU3 MOITYYEHHBIX PE3YJIbTaTOB;

- IIPOBOJIUTH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKLINN;

- COCTABJIATh SJEKTPOHHYIO KOHPUTYpaLIHI0O XUMUYECKHUX 3JIEMEHTOB;

- ONpEeNEeNATh TUIl XUMHYECKON CBSI3U B BELIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHUE;
COCTaBJISATh CTPYKTYPHYIO (pOpMYITy BelecTBa.

MeToanuyecKkue PECKOMEHAAIUHA 110 H3YYCHUIO MOAYJIA



[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3y4ydTh Yy4YeOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JAUCHUIUIUHBL,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepUal U JUTEPATypy MO JAHHON TEMATHUKE;

- AaKIICHTUPOBATh BHMMAHHME HA: OCHOBHBIX IIOHATHAX UM 3aKOHAX XHMMMWH,
KJaccu(UKaUU BEIIECTB; OOLIMX XWMHYECKHUX CBOMCTBAaxX BEIIECTB OJHOTO KJIAcca; CTPOCHUU
aToMa; KBAHTOBBIX YMCIIAX; COCTABICHHUU HJIEKTPOHHON KOH(QUIYpalluM XUMHUYECKUX 3JIEMEHTOB;
TUIIAX XUMUYECKOH CBSI3H; IPOCTPAHCTBEHHOM CTPOEHHH MOJIEKYI.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccuuTaiite aOCOMIOTHYIO MacCcy MOJEKYJIbl CEpHOM KHCIOTBI, €ClIH ee
OTHOCHUTEJIbHAS MOJICKYJIsIpHAs Macca paBHa 98.

3. OTtHocuTenbHAs MIIOTHOCTh raza IO BOAOPONY, coiepiamiero 27,27% yriaepona u
72,73% xucnopona, paBHa 22. OnpeneauTe OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.

4. OTHOCUTENBHBIC TNIOTHOCTH Ta30B MO BO3MyXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Maccy | 1 kaxzoro rasa.

5. Onpenenure, Kakoil 3To0 Metai, ecnu 1,6 T Kanbuus U 2,615 © IBYXBaJIGHTHOTO
MeTaJljla BBITECHSIOT U3 KUCIOTHI OJJMHAKOBBIM 00BEM BOJOPOIA TIPH OJHHUX U TEX YK€ YCIOBHUSIX.

6. Xnopun Metamia conepxut 69% xmopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHHS METAIa B ’TOM COEIUHEHUH.

7. [Tpu Temneparype 100°C u naBnennu 50 atm. ras 3anumaer oosem 10 v°. [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

8. Hanummre nomnHele 3J1eKTPOHHBIE KOH(MUTYPALIMA AaTOMOB 3JIEMEHTOB C MOPSAIKOBBIMH
HOoMepamu 15 u 23. YkakuTe BaJIEHTHBIE AJIEKTPOHBI ATHX 3JIEMEHTOB.

0. Hanuimmre 37IeKTpoHHbIe KOHOHUIYpaLlMy aTOMOB cephbl M XpoMa 1 HoHoB S* u Cr’',
CpaBHUTE paanyChl aTOMOB U HOHOB.

10. VYV KakMX U3 HHU)KE MPUBEACHHBIX MOJIEKYJ XUMHUYECKUE CBA3W UMEIOT MOJISIPHBINA
xapakrtep: Oz, CO, HF, N2, NH3.

11. Ornpenennurte BaIGHTHOCTh ATIOMUHHSI B OCHOBHOM U BO30Y)KICHHOM COCTOSTHUSIX.

12.  UYemy paBHa macca | MOJIb S5KBUBJICHTOB OJIOBAa B PEAKILIMSIX €r0 BOCCTAHOBJICHUS: a)
Sn** +2e = Sn**; 6) Sn*" +4e = Sn’

13.  PaccuuraiiTe MOJSpPHYIO MacCy OHKBHBAJ€HTa JKejie3a B COCAMHEHUSIX €ro ¢
KHUCIIOpOJIoM, coaeprkaiux a) 70 u 0) 77,8% xenesa.

14.  Omnpenenure SKBUBAIEHT M MOJSPHYIO MacCy OKBHMBAJIECHTAa HOHOB JK€jl€3a B
NpUBE/IeHHBIX peakimsx: a) Fe’™ +1e = Fe?"; 6) Fe** + 30H = Fe(OH);

15.  PaccunraiiTe MOJIIpHYIO Maccy 3KBHBajieHTa MeTaia, ecin 0,029 r ero BBITECHSIOT

u3 kuciotel 30 M Bozopoaa (H.y.).
Monayasb 2. TepmoguHaMHUKa U KHHETUKA XUMHYECKHX MPOLECCOB

TeMbl JIEKIMOHHBIX 3aHATHI:

TepMmoauHaMHuKa XUMUYECKUX IpoueccoB. DyHKIMM COCTOSHUSA: BHYTPEHHSsS JHEprusd,
JHTAJIBIINA.

OyHKIIUN COCTOSIHUS: SHTpomus, sHeprust [ md6ca. HampasneHnue nmpoTekaHusi XMMUYECKHX
peaKuuii.

XuMruecKass KUHETHKA. BiusHHE Ha CKOPOCTh XMMHYECKHUX PEAKLHUl KOHLEHTPALWH,
JIaBJICHMUSL.

BinsHue Ha CKOPOCTh XMMHUYECKUX PEAKLUM TEMIIEpaTypbl, KaTalu3aToOpoB. XUMUYECKOE
paBHOBECHE.

TeMbl NpakTUYeCKUX 3aHATHIA:



TepMoaMHaMHKAa XUMUYECKUX PEAKLIAMN.
KuneTtnka XuMHYECKUX pEaKIUu.

Tembl 1a00paTOPHBIX 3AHATHI:
OrnpezenieHne SHTAIBIINN PEAKLIUH.
CKOpOCTh XMMHUYECKUX PEaKINil. XUMHUYECKOE PAaBHOBECHE.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JIKEH:

UMETb MPEJCTAaBICHUE 00 SHEPreTUYECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOIUT
B3aMMOJICHCTBHE MEXKAY BELIECTBAMH; CKOPOCTH XHMHUYECKHX peakuuid U MeTojgax ee
peryIupoBaHHUsL.

3HATh:

- TEpMOJMHAMHYECKUE (PYHKIMU COCTOSHUS, CIOCO0 U3 pacyera (3akoH ['ecca u ero
CJIC/ICTBHE);

- BJIIMSIHAE TEMIIEpPaTypbl HAa BO3MOXKHOCTb MPOTEKAHMs PEAKIMU B 3aBUCUMOCTH OT
YHUCIIEHHBIX 3HAYEHHUH SHTAIBIINU U SHTPOIMU PEaKIUH;

- BIMSIHUE Ha CKOPOCTh XMMHYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JIEHCTBYIOIIUX
Macc);

- BJIMSIHUE HA CKOPOCTh peaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appenuyca);

- BJIIMSIHAE Ha CKOPOCTb PEAKLIUU KaTaJINu3aTOPOB;

- XUMHUYECKOE PaBHOBECHE U CIIOCOOBI ero cMmemenus (nmpunnu Jle [larense)

yMeThb:

- MPOBOAUTH XUMUUECKHM SKCTIEPUMEHT U aHAINU3 MOTYYSHHBIX PE3yJIbTaTOB;

- OTIpeNIeNIATh BO3SMOXXHOCTD MMPOTEKAHMSI PEaKIINH;

- perynMpoBaTh CKOPOCTh XUMHUUECKON PEaKIIUH.

MeTtoanueckue peKOMeHIAINH M0 H3YYEeHHIO MO/Y.Ist

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- W3y4UTh Y4YEOHBI Marepuaj IO COOTBETCTBYIOLIEMY MOAYJIIO JUCHUILIHHBI,
UCIIOJIB3Ysl JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE;

- aKIIEHTHPOBATh BHUMAaHHME Ha: JHTAJBIUH OOpa30BaHMWs, CrOPaHUS M DPEaKIuy;
SHTPOIMHU BELIECTBA M peakIMu; FHepruu [mb0ca; KUHETHUECKUX YpPaBHEHUSAX IS TOMO- U
TeTEPOrCHHBIX ~PEaKIMil; DHEPrMU aKTHBAIlMM; OCOOCHHOCTSX IIPOTEKAaHHs TIeTepOreHHBIX
IPOLIECCOB; XUMUYECKOM PABHOBECHH U CIIOCO0AX €r0 CMEIICHHSL.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1. IIpn coemunenun 3,2 r xenesa ¢ kuciaoponom Bbeienuiock 40 x/bx Terua.
Paccuunraiite sHTaNnpNMI0 00pa3oBaHus okcua xenesa (II).

2. PaccuuTaiiTe TEMI0TBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KONMYECTBO TeMsa, KOTOPOE BBIIENHUTCSA TpH cropanud 50 M> cmecH,
cocrosen u3 50% kucnopoaa, 25% Bogpopoaa u 25% yriekuciaoro rasa.

4. Caenaiite BBIBOJI O BO3MOXKHOCTH CaMOIPOM3BOJIBHOTO MPOTEKaHUSA PEaKIUH B
CTAHIAPTHBIX YCIOBHUAX, ecd u3BecTHO, uTo AH,Y = - 293 xJIx, AS,” = 27 JIx/K.

5. Paccunraiite suTanbnuio peakiuun: 2NaOHs) + H2SO40) = Naz2SOsey + 2H20 ).

6. Onpenenure 3HAKM W3MEHEHHUS DSHTAIBIMM M OHTPOIMU JUIS  CJIEAYIOLIETO
TepMoruHamuyeckoro npounecca: 2Howr) + Oz = 2H20 .

7. B kakux ciydasx SHTaJbNMs CTOpaHUs IIPOCTOrO BEIECTBA paBHA JHTAIBIIUU
00pazoBaHMs CIOXKHOTO?

8. Kax BeIpakaercs CKOpOCTbh XMMHUYECKOH peakliy IO 3aKOHY JEHCTBYIOLIMX Macc B
TOMOTEHHBIX U F€TEPOre€HHBIX PeaKIusX?

9. Onpenenute oOLIMIA U YaCTHBIE MOPAIKU IO KOMIIOHEHTaM CIIEAYIOIIEH XUMUYECKOH

peakiuu: 2C2Hg + 702 — 4CO2 + 6H>O0.



10. Bo ckonibk0 pa3 M3MEHHUTCS CKOPOCTh PEAKIUU MPU M3MEHEHUHU TeMIlepaTyphbl Ha
30°C, ecnm y = 3,0?

11.  Kak u3meHuTcs vnp razodastoit peakiuu 2A + 3B = 2C npu yBenTU4eHUH JaBICHUS B
2 paza?

12.  Ilouemy vnp peakiuu Na + H2O — oriamnyaercs ot vnp peakuuu Ca + HoO —?

13. Hanumure MatemMaThueckoe BbIpaXxeHHe sl CKopocTy npsiMoit peakiuu CaOm) +
COz(r) — CaCOs3(s).

14. N3meHenne kakux (pakTopoB BEI3OBET CMEIEHNE PABHOBECHS 00paTUMOM peakiuu Na

. 0 _ o
+3H2 < 2NH3; AH ), =-92 klx B cTopoHy NpsiMOii peakiuu?

15.  BbunciInTe HCXOJHBIC KOHIICHTPAIIMHM BEIIECTB, €CIM PaBHOBECHBIC KOHIICHTPAIHH
m3BecTHBI: 2NO + Cl; > 2NOCI, [NO]=1,5 momns/n, [Cl2]=1 mons/1, [NOCI]=0,5 mons/mn.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

TeMBI JJeKIIMOHHBIX 3aHATHI:

PactBopel. CriocoOBl BhIpa)K€HUS KOHIIEHTpAIMUd pacTBOpoB. KosumuratuBHbIE CBOMCTBA
pacTBOpPOB.

CBoiicTBa pacTBOPOB 3JEKTPOJIMTOB: JMCCOLMALMSA. HOHHOE IPOU3BENCHHUE BOJBI,
MPOU3BEICHNE PACTBOPUMOCTH, THAPOIIN3 COJICH, HAMPaBICHHE OOMEHHBIX PEaKIUi.

OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DNEeKTPOXUMHUYECKHE CUCTEMBI. ['albBaHNUECKHE DJIEMEHTHI.

DJIEKTPOJIN3 PACIIJIABOB M BOAHBIX pacTBOpoB. 3akoHbl Dapanes.

Koppo3us meramnoB. XuMmuueckas U IJIEKTpOXUMHUYECKass Koppo3us. CrocoObl 3alluThI
METAJVIOB OT KOPPO3HH.

XUMHUYECKUE CBOMCTBA METAJLIIOB.

TeMbl NpakTUYECKUX 3aHATHIA:

CriocoObI BEIpa)KEHUST KOHIICHTPAIIUU PACTBOPOB.
CgoiicTBa paCTBOPOB HEAJIEKTPOIUTOB.
CBoiicTBa pacTBOPOB JIEKTPOIUTOB.
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
DNEKTPOXUMHUSL.

XHWMHUYECKHE CBOMCTBA METAJIIOB.

HToroBas KOHTpoOJIbHAsI pabOTa MO KypCy.

Tema 1a00paTOPHBIX 3aHATHIA:

PacTBOpBI 351€KTPOIUTOB.
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKkuu.
Koppo3sust meramios.

M3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEH:

UMETh IPE/CTaBIEHUE O PacTBOpPaxX; O CHOCO0axX BBIPAKEHMsI KOHLEHTPALMU pPacTBOPOB;
CBOWCTBaX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX DPEAKLUAX; SICKTPOXUMHUECKUX
IpoLeccax: ralbBAHUYECKUX, dJIEKTPOIN3a, KOPPO3HH.

3HATH:

- COCTaBHBIEC YAaCTH PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOICTBa PaCTBOPOB HEITEKTPOIUTOB U IIIEKTPOIUTOB;

- HarpaBJIieHue OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB;

- METOAbI YpaBHUBAaHUA OKHCJINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKL{I/Iﬁ (MCTO,Z[
3JICKTPOHHOTO OajiaHca M TOJIYPEaKInii);



- rajlbBaHMYECKHUE MPOLECCH U padOTy raJlbBAHUYECKUX JIEMEHTOB;
- 3JIEKTPOJIU3 PACILUIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOIHUTOB;

- 3aKOHBI JJIEKTPOJIN3A;

- BU/JIbI KOPPO3UHU U MEXAHU3MBI UX TPOTEKAHUS;

- CHOCOOBI 3aIMTHI METAJUIOB OT KOPPO3HUHU.

- IIPOBOJUTH XUMUYECKHUM DKCIIEPUMEHT U aHAJIU3 II0JyYCHHBIX PE3YyJIbTaTOB;

- OTIpEeNeNATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPE/ICIIATh CBOMCTBA PACTBOPOB;

- paccTaBisITh KOOQPHUIMEHTH B OKHCIUTEITHPHO-BOCCTAHOBHTEIBHBIX PEAKIIUX;

- COCTaBIATH TajJbBaHUYECKUE IIPOLECCHI, OIPEAEIATh DIEKTPOABUKYIIYIO CHIY
raJlbBAaHUYECKUX JIIEMEHTOB;

- COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AJICKTPOIIUTOB;

- OTIPENeNATh KOJIMYECTBA 00PA3YIOIINXCS Ha 3JICKTPOIaX BEIIECTB IPH IICKTPOITU3E;

- COCTaBIISITh MPOIECCHl XUMUUYECKOHN U AIEKTPOXHUMHUUYECKON KOPPO3HH,

- moaAOHUpaTh CIOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOY.JIsI

[Tpu ocBOCHMM MOJTYJIsI HEOOXOIUMO:

- W3yYUTh Y4YEOHBId Marepuaj I0 COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
UCIIOJIb3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE,

- aKIIEHTHPOBAaTh BHHMAaHUE Ha: COCTaB pPacTBOPOB; CIIOCOOBI  BBIPAXKCHUS
KOHLCHTpAalMK paCTBOPOB; OSJCKTPOJUTBI U HCIJICKTPOJIUTHI; CBOMCTBA HCAJICKTPOJIUTOB U
ANIEKTPOJIUTOB; METO/BI AIIEKTPOHHOTO OallaHca U MOJTypPEeaKIuii; ralbBaHHYECKUE TPOIIECCHL; padoTy
raJbBaHUYECKUX eMEeHTOB; pacyeT J/1C; aHOIHBIE ¥ KaTOAHBIC PEAKLIUH IIPH SJICKTPOIIN3E; 3aKOHBI
dapazest; THOBI ¥ MEXaHW3MBl PA3IMYHBIX BHIOB KOPPO3HMH; CIOCOOBI 3aIlUTHl METAIOB OT
KOPPO3HH.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

16.  KakoB TN XMMHMYECKOH CBsI3U B 3jekTponurax? Kakue 37€KTpONMThl Ha3bIBaIOT
noTeHIManbHeIMU? UcTHHHBIMU?

17.  Hanummmute qucconuanuio a) cyiabpuTa HaTpus U 0) ruapodocdara Kanus mo nepBoi
Y BTOPOM CTYIEHSIM.

18. BripasuTe koHCTaHTY quccoranuu oprohocopHoil KUCIOTHI IO IEPBOM CTYIICHH.

19. Onpenenure crenens gucconuanuu 0,001 M pacTBopa yKCYCHOM KUCIIOTBI, €CIIU €€
Kn=1,74-10".

20. Uro moka3wiBaeT M30TOHWYECKUM Kod(pduiment? Kakas CBsA3b CYIIECTBYET MEXKIY
CTETICHBIO JUCCOLUAIMH JIEKTPOIUTA U N30TOHUYECKUM K03 purimeHTom?

21. Onpenenure TemrepaTypbl kuneHus u 3amep3anums 0,01 m pactBopa cynbdata
HaTpUs, €CJIA CTENEHb IUCCOLMALUU COCTaBIAET 54%.

22. Uto Ha3bIBaIOT MOHHBIM MPOU3BEICHUEM BOJIbI? YemMy OHO paBHO?

23.  Omnpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pacrBopa NH4OH (Kg=1,74-10
5

).

24. OnpenenuTe pacTBOPUMOCTS THAPOKCHIA aMIOMHUHHS, eciu ero ITP = 5,7-1072,

25. Paccunraiite ocmotnueckoe nasnenue 0,002 M pactBopa OeH301a Mpu TeMIiepaType
17°C.

26. Hanummure ruiponus cienyrommx coyieil v onpeenTe Cpeay UX BOJHBIX PAaCTBOPOB:
NaNOs, ZnCl,, Na>S, CH3COONHa4.

27. [Tokaxxute CTpoeHWE MUIEIUIBI MPU MPUIMBAHUK H30BITKA PAacTBOpA THAPOKCHIIA
HaTpHs K pacTBOPY XJIOPH/Ia LIMHKA.

28. [Tokaxkute CTpoeHHME MULEIBI MpPU NPUIMBAHUK H30BITKA XJOpUAA IMHKA K

pacTBOPH TUJIPOKCUA HATPUSL.
29. Kakyro cucteMy Ha3bIBalOT AIEKTPOXUMUAYECKOM?



30.  CocraBbTe CXeMy ABYX T'allbBAHWYECKUX DJIEMEHTOB, B OJJHOM U3 KOTOPBIX KOOAIBT
CIIy>kuJ1 Obl KaToZoM, a B IpyroM — aHojioM. Hanumure ypaBHEeHUS peakuuid, MPpOUCXOIAUINX TpU
paboTe ITHX PJIEMEHTOB.

31. ["anbBaHMYECKHIT STIEMEHT COCTOUT M3 XPOMOBOTO 3JIEKTpoJia, morpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHAAPTHOTO BOJAOPOAHOIO 3j1eKTpoaa. Hanummre ypaBHEHUS 31EKTPOAHBIX
nponeccoB. Uemy paBHa ero 3.1.c.?

32.  KakuM ypaBHEHHEM KOJIMUYECTBEHHO OMMCHIBAETCS 3JIEKTPOIU3?

33. UTto paccuuThIBaIOT ¢ momolbio ypaBueHus Hepucra?

34.  CocraBbTe CXEMY IEKTPOJIM3a BOJHOIO PAacTBOpA XJIOPHUJA HHUKENSl Ha MHEPTHBIX
JNEKTPOAAX.

35. CocraBbTe CXeMbI 3JIEKTPOJIM3a BOJIHOTO pacTBOpa xJyopuaa xxenesa (1), ecnu: a) anox
JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIN.

36.  PactBop comepxutr monnl Zn**, Ni**, Fe**| Cu?*" B ogunakoBoii koHnentpanuu. B

KaKou IIOCJICA0OBATCIBHOCTHU 3TH MECTAJIJIbI 6y,HYT BBIACIIATHCA IIPU SJICKTPOJIN3C, €CIIN HAIIPSAKCHUC
JOCTAaTOYHO JJIA BBIACICHUA 1000ro Merasia’?

37. Brruncnure Maccy HUKENS, BBIICIUBIIETOCS Ha KaTOAE MPU MPOMYCKaHUH TOKa CHIION
20 A uepe3 pacTBOp HUTpATa HUKEJSA B TEUEHUU 22 YaCoB.

38. [Tpu snextponmze pactBopa conu osioa (II) macca karona yBenumumiack Ha 4 1. Uto
MIPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

39. Paccunraiite 00beM KHCTOpOIa, KOTOPHI MOXKET OBITh MOJIYYCH TPH JICKTPOIH3E
TOKOM 5 A B TE€U€HHE 2 4acOB, €CIIM BBIXO/J] IO TOKY cocTaBisieT 85%.

40. [Ipu npoxokaeHun Yyepe3 pacTBOp COMM TPEXBAJIEHTHOTO MeTajuia Toka cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToze Belaenuioch 0,18 r meramna. Berancnanre MossipHyo Maccy MeTauia u
pacxo/1 AIEKTPOIHEPTHH, ECITH U3BECTHO, UTO HANPSKEHHUE B CETU paBHO 6 B, a BeIxox 1o Toky 72%.

41. Kakoii koHTakT siBisieTcss Hambosiee KOPPO3MOHHOOMACHBIM s skenes3a: Fe/Cu,
Fe/Sn, Fe/Ag?

42. B KOHTaKTe ¢ KaKUM U3 METAJJIOB ME/Ib SIBJISIETCSI aHOJOM: XPOM, 30JI0TO, HUKEIb.

43. Hamumure 251eKTpoXuMudecKre mpoiecchl (aHOAHBIN U KaTOAHBIN ), MPOTEKAOIINE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUSL.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemectp

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

1

ITK-7 Kontponbabie paboter NoNe 1-14
OtueTsl o 1abopaTtopHbIM padoTam NeNe
1-7

TecTtoBsie 3aganust NeNel-1160

Bomnpocsr! k 3auety NeNel-50

7.1. TunosBble 3aJaHUdd HWJIUX HHbIC MaTepHuaJbl, HBOﬁXOIlI/IMbIe AJisg  TeKyuiero

KOHTPOJISt

H>SOa.

7.1.1. KoHTpoaLHas padoTa

TunoBble npuMepbI 3aJaHUI

Tema «Pacuersl mo popmyJiaMm U ypaBHEHHUSIM»

Bapuanr 1

3amanue 1

HazoBute no MexxayHapoHo HOMEHKIatrype cienytoniue Beniectsa: Oz, Fe;0s, Ca(OH),,

3anganue 2

[IpousBenuTe pacyeTsl O YpaBHEHUIO peakIuu (H.Y.):

7r 12T X, T y, 1

Zn) + HClpp) — ZnClagp) + Ho.

3aganue 3

Onpenenurte NPOLEHTHOE COJEPKAHUE Kanus B MaHranare kainusa KoMnOa.
3aganue 4

Onpenenute 06beM 40 T metana CHa pu Temneparype 18°C u nanennu 1,2 atm.
3aganue 5

Hanummre ypaBHeHUs peakiiii, XxapaKTepu3yIolIe Ccie1yolie MpeBpaleHus:
Ca —Y— Ca(OH), Ca —2 5 CaCl,

Ca —2 - CaCO; Ca —% 5 Ca0

Tema «ATOMHO-MOJIEKYJISIPHOE YUYEHHUE)

Bapuanrt 1

3amanue 1

Okcun nmHkKa copepxkut 19,66 % wmacc. kucnopona. Paccunmrtare MOJSpHYHO Maccy

OKBHUBAJICHTA IUHKA B OKCHUC.

3amanue 2

Paccunrare 06bem 20 kr ammuaka (NH3) mpu H.y.

3amanue 3

Paccunrare 06beM, koTopbiit 3aHuMaeT 150 r ammuaka (NH3) mpu 330 mm.pr.cT. u 470C.
3amanue 4

Paccunrarh 00beM BO3/1yXa, HEOOXOMUMBIH st cxxuranus 1 kr 96 %-noro cnupra (CoHsOH).
3amanue 5

Omnpenenuts maccy kapbamuaa NH2CONHz, kotopast motpeOyercsi YTOOBI BHECTH B ITOUYBY

70 kT a3oTa.




Tema «XuMu4ecKuii IKBUBAJICHT»

Bapuanr 1

3amanue 1

Onpenenute XUMUYECKUN SKBUBAJIEHT (pocdopa B cienyronux coeauneHusx: P20s, P2Os.

3amanue 2

Ornpenenure XMMUYECKUE SKBUBAJIEHTHI U MOJISIPHBIE MAcCChl 3KBHUBAJIECHTOB CIEAYIOIIUX
BemecTB: FeoO3, Cu(OH), H3PO4, Al (SO4)s.

3aganue 3

Onpenenurte 4MUCI0 MOJIb U YUCIIO0 3KBUBAJIEHTOB B 280 T cepHOii KuciaoThl HoSO4.

3aganue 4

Omnpenenure 00beM 2,8 SKBUBAJICHTOB yriiekuciioro raza CO:z (H.y.).

3aganue 5

Okcun nmHKa copepxkut 19,66 % wmacc. kucnopona. Paccunmrtare MOJSpHYHO Maccy
HKBUBAJICHTA IUHKA B OKCHJIE.

Tema «Ctpoenne aroma»

Bapuanrt 1

s snementoB 37 u 79 [lepuoaudeckoii TaOIUIIBI

3amanue 1

Omnpenenure cocTaB aToMa: KOJIMYECTBO MTPOTOHOB, 3JIEKTPOHOB, HEHTPOHOB.

3amanue 2

CocTaBbTe AJIEKTPOHHYIO M Tpaduueckyro (Gopmyrny 3IeMEHTa, OINpeaeTuTe CEMEHCTBO
AJIEMEHTA U BAJICHTHBIC JICKTPOHBHI.

3aganue 3

CocraBbTe (OpMYITY BBICIIETO OKCH/IA M OTIPEJIETUTE €T0 XapaKTep.

3aganue 4

Omnpenenure HAOOp KBAHTOBBIX YMCEI VIS TIOCIICTHETO AJICKTPOHA YJIEMEHTA.

3aganue 5

Onpenenure MOJIOKEHUE JIEMEHTa B MEPUOIUYECKON TaOJIWIle U CPaBHHUTE €ro paauyc u
ANEKTPOOTPHUIATENIHLHOCTD C PAJANYCAMU U 3JIEKTPOOTPULIATEIBLHOCTSIMU COCETHUX aTOMOB.

Tema «Xumuueckas cBs3b. IIpocTpancTBeHHOE CTPOECHHE MOJIEKYJ»

Bapuanrt 1

Hns BemectB LiF, PH3;, BeCly, monw3ysch 3Ha4CHHSIMH O3JIEKTPOOTPHUIIATEIBHOCTEH
3JIEMEHTOB:

3amanue 1

Onpenenure TUII CBSI3U B MOJIEKYJIAX.

3ananue 2

PaccmoTtpuTe 0OpazoBaHre XUMHUUYECKOW CBSI3U B MOJICKYJIaX MO METOJTy BaJICHTHBIX CBS3CH.

3aganue 3

J51g TpeTbel MOJIEKYJIbl PACCMOTPUTE THOPUIN3ALNIO LIEHTPATLHOTO aToMa.

3aganue 4

Onpenenure NPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYI.

3aganue 5

CocTtaBbTe CTpYKTYpHBIE (DOPMYIIbI BEIIECTB.

Tema «TepMoauHAMUKA XUMHUYECKUX PeaKIUii»

Bapuanr 1

3amanue 1

ITpu B3ammopeiictBuu 10 1 asora ¢ 20 1 Bomopona (H.y.) BbLaenmiochk 29 kJDx Teruia.
PaccuuTath 3HTaIBNNIO 00pPA30BaHUS AMMHUAKA.



3ananue 2

OnpesienTh BO3MOKHOCTh BOCCTAHOBIIEHHS okcua TuTaHa TiOxx) amomuanem mpu 1500°C
o peakruu: TiOxw) + Al = Tiw) + ALO3).

3amanue 3

Omnpenenuts BO3MOXKHOCTh BOCCTaHOBIIEHUS okcunaa THTaHa TiOrx) amOMUHUEM TIpU
CTaHAAPTHBIX YCIOBUAX MO peakiuu: TiOxw) + Al = Tiw) + ALO3).

3amanue 4

Paccuntarh KOJIHMYECTBO TEMIOBON PHEPTHH, BhIAEIAIOMmEeiics mpu cropanun 20 M° Ta3oBoi
cMmecH, conepxarieit 20 00. % stana CoHe 1 80 06. % nponana C3Hs.

3aganue 5

Paccuurate TennorBopHyo criocooHocTs OyTrana CsHio.

Tema « KnuHeTHKa XMMUYECKUX peaKkuuin»

Bapuanr 1

3amanue 1

Hauanpnas xonnentparus PCls B peakiuu: PCls < PClz + Clz cocraBnser 0,2 monb/n. K
MOMEHTY HacTYIUIEHMsI paBHOBecus mpopearupoBasiio 50% wucxonHoro BemiectBa. Haiitu
PaBHOBECHBIE KOHLIEHTPAIH BELIECTB U KOHCTAHTY PABHOBECHSL.

3ananue 2

Kak m3mennrtcs ckopocth peakiuu N» + 3Hy < 2NH3s, ecniu 00beM ra3oBoil cMecH yBe-
JUYNTH B 2 paza?

3amanue 3

Bo CKONBKO pa3 yBENMUMTCS CKOPOCTh PEAKIUU MpU MOBBIEHHH Temreparyphl Ha 30°C,
ecnu y=47?

3aganue 4

CMech razoB HaJl yIJIeM B COCTOSIHUM XMMHMYECKOI'O PaBHOBECHs NpH JaBieHuu 1,2 atM u
1100 K umeer cocraB % (00.): W,=48,96, WH20=2,07, Wy, =48,96. Paccuurare K, Kc u AG

peakuuu: Cr) + H2O < CO + Ha.

3aganue 5

Oueprus aktuBanuu paBHa 10 x/[x/Moib. Bo CKOJIbKO pa3 U3MEHUTCS CKOPOCTh PEaKIUH MpU
TIOBBIIIEHHH TeMIepaTyphl ot 27 1o 37°C?

Tema «Cnoco0bl BbIpa:KeHHs] KOHIEHTPAIM PACTBOPOB»

Bapuanrt 1

3amanue 1

605,09 r cynbdarta xenesa Fex(SOs)3 pactBopwmm B 907,67 T Boasl u nomyunau 1044 mi
pactBopa, NIl KOTOPOrO PacCUMTaTh: MOJSPHOCTh, HOPMAJIbHOCTh, MOJISTIBHOCTh, MPOLEHTHYIO
KOHIICHTpaInto, MOIbHYIO0 10710 Fex(SO4)s.

3ananue 2

Onpenennth WIOTHOCTH 12,7%-r0 pacTBOpa MEIHOrO KyHopoca, MCHOJIb3ysl CIPABOYHBIE
JTaHHbIE.

3aganue 3

Onpenenutb 00beMbl 8%-10 U 26%-T0 pacTBOPOB a30THON KHUCIOTHI, HEOOXOIUMBIC IS
npurotosiaeHus 500 min 20%-ro pacTBopa a30THON KUCIOTHI.

3amanue 4

Kakoit o6bem Boabl HyxxkHO mpwinTh K 300 r 16%-ro pactBopa cynbdara HATpus A
nosry4eHus 6%-ro pacTBopa 3Toi coau?

3aganue 5

UeMy paBHa MOJISIPHOCTh PacTBOpa CEPHOM KUCIIOTHI, €ClId Ha TUTpoBaHue 50 mMi pacTBopa
cepHoil kucnotel 3arpadyeHo 30 mi 0,5 H. pacTBOpa r'HAPOKCUAA HATPUSI?

Tema «CBolcTBa pacTBOPOB HEIJIEKTPOJIUTOBY»



Bapuanr 1

3aganue 1. B xakux o6bemMax HyxkHO cmemats ytuneHrankons CoHqO2 (p=1,1088 r/em?) u
BOJy, 4TOOBI MOMy4uTh 2 N aHTU(pHU3a, Temreparypa 3amep3anus kortoporo -5°C. IlnoTHocTs
aHTH(pHU3a IPUHATH PaBHOH 1 r/em?.

3amanue 2. Beruncnure ocmoTuueckoe aasienue 4% pactBopa caxapa Ci2H22011 pu 20°C,
€CITM TIIOTHOCT pacTBopa paBHa 1,014 r/cm’.

3ananue 3. JlaBineHue mapa BoAbl Haja pacTBopoM Heanektponuta npu 100°C pasHo 95,76
k[Ia. CKOJIBKO MOJIb BOJIbI MPUXOAUTCS HA OJIMH MOJIb PACTBOPEHHOT'O BEIIECTBA B ’TOM pacTBope?

3ananue 4. PactBop, conmepxamuit 3,8 T fiona B 100 r xmopodopma, kunut npu 61,78°C.
Onpenenurte cocTaB MOJICKYJIBI H0/1a, €CITH TeMIiepaTypa KutneHus xjaopodopma pasua 61,20°C.

3ananue 5. PaccuMraiiTe KpHOCKOIMYECKYIO KOHCTAHTY LIMHKA, €CJIM MPUMECHh OJI0BAa B
konuuectse 1,1% MOHMKAET TeMIIepaTypy ero ImiapieHus Ha 3,66°.

Tema «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOBY»

Bapuanr 1

3amanue 1. Onpenenute cpeay BogHOTO pacTBopa cyabduta kamus KoSO3. O6ocHylTE OTBET.

3ananue 2. PaccunraiiTe TemMnepaTypy KMIIEHHUs U KpUcTaM3auuu 8% BOAHOIO pacTBOpa
XJIOpHJIa Kajus, CTeNEeHb Juccouranuu Koroporo 85%.

3amanue 3. PaccumTaiiTe MpOIEHTHYIO KOHIIEHTPALMIO HACBIIICHHOTO PacTBOpa Cyib(uua
kaamus, ecid [1P o= 7,9-1077,

3ananue 4. Paccunraiite pH 0,5% pactBopa HCN. [ImoTHOCT pacTBOpa cuntarh paBHOM 1
/ML

3amanue 5. OmnpesenuTe OCMOTHYECKOE JABIEHHE pacTBopa xjopuaa kambius mpu 30°C,
ecnu B 250 mut pactBopeHO 15 T coiu, cTeneHpb AUCCOrau KoTopoit coctanisier 86%. [LmoTHOCTh
pacTBopa cuuTath paBHoi 1,1 r/mi.

Tema «OKUCINTETbHO-BOCCTAHOBUTEIbHbBIE PeAKIIHI»

Bapuanrt 1

3amanne 1. VYpaBHsAHTE OKUCIUTEIHHO-BOCCTAHOBUTEIBHYIO  PEAKIMI0  METOJIOM
nonypeakuuil. OnpeaenuTe TUIT OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIUN:

HCl104 + H>SO3 — HCI + H2SOa4.

3aganue 2. YpaBHAWTE  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHYIO  PEAKIHMI0  METOJIOM
nostypeakuuii. Onpeaenure TUI OKUCIUTEIbHO-BOCCTAHOBUTENIbHON PEaKILIUU:

KMnOg4 + NO + H2SO4 — MnSO4 + NO» + K2SO4 + HrO.

3amanue 3. VYpaBHSAWTE  OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO  PEAKIHMI0  METOJIOM
nonypeakuuil. OnpeaenuTe TUIT OKUCIUTEIbHO-BOCCTAHOBUTEBLHON PEAKIUN:

Cr(NO3); + NaBiO3 + HNO3; — H2Cr207 + Bi(NO3)3 + NaNOs + H2O.

3aganue 4. VYpaBHANUTE  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHYIO  PEAKIHMI0  METOJIOM
nostypeakuuii. OnpeaenuTe TUI OKUCIUTEIbHO-BOCCTAHOBUTENILHON PEaKILIUU:

AsyS3 + HNO3 — H3AsO4 + SO, + NO; + H»O.

3amanne 5. OmnpenenuTe HaNpaBiICHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHOM pEaKIINH,
OTIMCAaHHOM CIICTYIOITMMU TTOJIYPEAKIIUSIMH, U COCTaBbTE YpaBHEHUE:

Zn0,* +2H,0 +2e — Zn +40H; ¢ =-122 B

CrO4* + 4H,0 + 3e — Cr(OH); + 5SOH"; ¢ =-0,13 B.

Tema «ekTpoXumMus»

Bapuanr 1

3amanue 1

Boruuciutes 9JIC rajibBaHUYECKOTO 3JIEMEHTA, HAUCaTh IMPOIECCHI, MPOUCXOJAIINE HA
anektponaax: Cr/ CrClp, 0,01 mons/n // 0,001 moinw/n1, CrCly/ Cr.

3amanue 2



Hanucath 35eKTpoiHbIe MPOIIECCH U PacCUUTATh KOJIMUYECTBA 00PA3yIOIIUXCSl HA MHEPTHBIX
9JIEKTPOJIaX BEIIECTB TPH AJIEKTpoJM3e BoaHoro pactBopa MnCly mpu mpomyckanuu 25A-4
AJIEKTPUYECTBA.

3amanue 3

Paccunrarh pacxoj 3NMEKTPOIHEPTUU U BpeMsl, HEOOXOIUMOe ISl MOTydeHus | T Maprafia
31eKTposn3oM paciiaBa MnSO4, ipu cuite Toka 10 A, Beixoae no Toky 75% u Hanpsbxkenun 12 B.

3aganue 4

Hanucath ypaBHEHHUS AJIEKTPOAHBIX MPOILIECCOB, MPOTEKAIOIIUX MPHU AIEKTPOXHUMUYECKOU
Koppo3uu KoHTakTa Fe/Cr B 1meno4yHoit cpene.

3amanue 5

Kakoii n3 koutaktoB — Fe/Cd nnu Fe/Ni — sBisiercst 6oiee KOppO3HOHHOOMACHBIM?

Tema «XuMH4YeCKHe CBOICTBA METAJLVIOB)

Bapuanrt 1

3amanue 1

CocraBbpTe ypaBHEHHUS PEAKIUH B3aMMOJICUCTBHUS KOHIICHTPHUPOBAHHOM, pa30aBIICHHOM,
OYCHb pPa30aBICHHON A30THOM KHUCJIOTHI C MarHueM. YpaBHSNTE ypaBHEHHUS pEaKIUil MEeTOI0M
3JIEKTPOHHOTO OajaHca.

3ananue 2

CocraBpTe ypaBHEHHS PEaKIMi B3aUMOJICHCTBHUS KOHIICHTPUPOBAHHON W pa30aBIICHHOU
CepHOM KUCIIOTHI C MarHUEM. Y paBHANTE YpaBHEHUS peaKkIMil METOJOM 3JIEKTPOHHOT O OanaHca.

3amanue 3

CocraBbTe ypaBHEHMsI peaKLUil B3aMMOJIECHCTBHS BOJbI C MarHUeM. Y paBHANTE ypaBHEHUS
peakuuii MeToI0M 3JIEKTPOHHOTO OanaHca.

3aganue 4

CocraBbTe ypaBHEHHUS pEeaKlMil B3aUMOJICUCTBUS pacTBOpa THAPOKCUIA KaJIUsl C MarHUEM.
VYpaBHANTE ypaBHEHUS pEakIMii METOJOM 3JIEKTPOHHOTO OanaHca.

3amanue 5

PaccmotpuTe mporecchl, IpoTEKaroIMe B FETEPOreHHON CUCTEME: OJI0BO + HUTPAT TUTaHA
(III). YpaBHsiiTe ypaBHEHHS peaKIuii METOIOM AJIEKTPOHHOTO OajaHca.

Kpurepun oneHku:

- OLIEHKAa «3a4YT€HO» BBICTABJISETCS CTYAEHTY, €CIM BEPHO BBIIIOJHEHBI 3-5 3aJaHuil
KOHTPOJILHON PabOTHI,

- OIICHKA «HC 3a4YTCHO» BBLICTABJIACTCA CTYACHTY, €CJIM BCPHO BBIITOJHCHDBI 0-2 3alaHuA
KOHTPOJIbHON PabOTHI.

Tema «ATorosasi KOHTpPOJbHAsA PadoTa MO KYypCy»

Bapmuanr 1

3amanue 1

Onpenenuts 06bem 0,82 Mosb Bo3ayxa npu -21°C u naBiaenuu 720 MM pT. CT.

3amanue 2

Ipu cxxuranum 1 r TpexBajeHTHOro MeTasuia npu Aasnenuu 625000 ITa u temneparype 100°C
u3pacxosioBaHo 1377 mu kucnopoja. PaccuntaTs SKBUBaJICHTHYIO U MOJIIPHYIO MacChl METaJLIA.

3aganue 3

[Tpu B3auMoOIEHCTBUU CEPOBOIOPO/A U JMOKCHIA YIiepoaa B ra3oBoil (aze oOpasyrorcs
napsl BoJsI 1 cepoyriepoaa CSy. Paccunrats TemnoBoi 3QexT peakium.

3aganue 4

PaccunTaTh KOJIMYECTBO TEIJIOBOM SHEPrUH, BBIACIAIOLICHCS MpuU cropaHun 482 wm
areTriieHa u 618 m° stusena.

3amanue 5

3



Jst peaktiun MgOs) + Als) ¢ Mgas) + Al2O3(s) paccunTaTh M3MEHEHHE CTaHAAPTHOU
cBOOOIHOI sHeprun ['M66ca U caenaTh BHIBOJ O HaNpaBIeHNH Tporiecca pu Temmeparype 1028°C.
Paccunrars TemmepaTypy paBHON BEpOSTHOCTH MPSMOTO U 0O0paTHOTO mporieccoB. CaenaTh BEIBOA
0 HaIlpaBJICHUHU MIPOLIECcca BBIIIE U HUXKE 3TOM TeMIlepaTypsbl.

3aganue 6

Kaxk n3menurcst ckopoctb romoreHHoi peakuuud A + B — 2C ot Hauana 10 MOMEHTa, KOT1a
KOHIIEHTpanus BemectBa A coctaBuT 32% OT ucxoaHoi? McxoaHble KOHIIEHTpaIui, Mob/1: Ca=
0,8, Cg=1,4.

3amanue 7

PaBHoBecue B peaknuu Hyr) + Ipe) < Hlr) ycTaHOBUIOCH TIpH KOHIIEHTPAIUSAX, MOJIB/JI:
[H2]=0,27, [12]=0,41, [HI]=1,62. Paccuutath K¢, Kp, AG peaknuu 1 ucxoaHble KOHIIEHTPALUH 012
1 Bogoposa ripu 12°C.

3aganue 8

Jlns 28,2% pacteopa CaCly (p=1,112 r/cm’) paccuurtaTh MOJNSAPHYIO, HOPMAILHYIO,
MOJISTTFHYIO KOHIIEHTpauu U MolibHY0 oo CaCly.

3amanue 9

Paccunrarh ocMoTHUECKOE JaBlIeHHE pacTBOpa, coaepskaiero 0,19 r xmopuaa kaneius B 250
r Bozisl. ITmoTHOCTH pacTsopa 1,02 r/cm?®, kaxymmascs creness auccomuanuu CaCly B pacTBope paBHa
83%.

3amanue 10

VY paBHATH ypaBHEHHE METOIOM 3JIeKTpoHHOTr0 Oananca MnO: + Oz + KOH = K>2MnO4 + H2O.

Samanue 11

PaccuuTaTh BpeMs M pacXojl SIeKTPOdHepruu 1 noaydernus 0,2 m° (H.y.) BOZOPOJa TOKOM
4,5 A npu HanpspkeHUU B ceTH 6 B 1 Beixoze 1no Toky 84%.

3ananue 12

Omnwucarb nporieccbl aTMoc(hepHO KOPPO3HUH Kejle3a, TOKPHITOr0 XPOMOM M HUKEJIEM Mpu
HAPYIICHUU 3alUTHOU TUICHKU

Kputepun onenkn:

K utoroBoii KOHTpOJIBHON paboTe MO KypCy JOMYCKAIOTCs CTYAEHThI, UMEIOLIHNE «3a4TEHOY
110 9 u3 13 KOHTPOJIBHBIX PabOT MO TeMaM Kypca. MToroBast KOHTpoJIbHAs paboTa 1Mo Kypcy COCTOUT
u3 12 3amanuii. 3a Kak10€ BEPHO BBIITOTHEHHOE 3a7aHue — 5 6amnoB. MakcuManbHbIH 6amt — 60.

7.1.2. OT4er IO JI1A00PATOPHOM padoTe

JlaGoparopuasi padora Nel «OcHOBHBIE KJIACChl HEOPTAHUYECKUX BelleCTB)
Lesnb: 3akpernyenne 3HaHui 00 OCHOBHBIX KJIaccaX HEOPTaHUYECKUX COCTUHEHUH.
Onpit 1. IosryyeHue OKCHIA OKUCIEHUEM JJIEMEHTA

1. OnbIT IPOBOAUTCS B BHITSDKHOM HIKady!

2. B xumunueckuii crakan Ha 50-100 mu maneitte 10-15 M qucTHUINTMPOBAHHOM BOBI.
[Tonmocky cuHel 1akMycOBOM OyMaru OKyHUTE B BOJLY U OTMETHTE €€ OKPAcKYy.

3. B Mmetamimnueckyro JI0KEYKY MOMECTUTE HEMHOI'O CEpPhl M HAarpeuTe €€ B IIAMEHU
CUpPTOBKU B TeueHHe 30 CEeKyHI.

4. Jloxkeuky ¢ ropsiei cepoil BHECUTE B CTakaH ¢ JNUCTHUJUIMPOBAHHOW BOJOMW, MOCIIE
YEro JOXKEUKY yJaauTe.

5. B monyueHHbIi pacTBOp BHOBb OKYHHUTE MOJIOCKY HHIMKATOPHON OyMaru U OTMEThTE
€€ OKpackKy.

6. CocTaBbTe YpaBHEHUS MPOBEACHHBIX PEAKIIUIA U CIEIIANTE BBIBOJL.

OmnbiT 2. B3anmoaeiicTBHe OKCHIA MeTaJLJIa ¢ BOJOM

1. [TomectuTe B mpobupky 1 mmarens okcuma kampimst u npuieite 10-15 kamens

JUACTUIUIMPOBAHHOMN BOBIL, IEPEMEILIANTE.



2. K nonyuennomy pactBopy nob6asbre 1-2 karum genondranenta, oopaTute BHUMaHUE
Ha OKPacKy MHJHMKATOpa.

3. CocraBbTe ypaBHEHHE PEAKIIMU U ClIETAalTEe BBIBOJI.

OmnbIT 3. B3anuMoaelicTBHe 0CHOBHOI'0 OKCHIA ¢ KUCJIOTOM

1. Buecute B npobupky mmatens okcuna menu (II) u nobassre 4-5 xamenb pactBopa
CEpPHOM KHUCJIOTHI.

2. Ecnu B3anMopeiCcTBHS BEIIECTB B MPOOUMPKE HE HAONIOJACTCs, TO €€ COIACPKHUMOE
Harpemre.

3. OTMETBhTE OKpPaCKy pacTBOpa M OOBSICHUTE €€ TOSIBIICHUE.

4. CocTaBbTe YypaBHEHUE PEAKIIMU U CIICTIAUTE BHIBOJ K OIBITY.

OmnbiT 4. B3anMoeiicTBe KHCJIOTHOTO OKCH/IA ¢ OCHOBAHHEM

1. Haneiite B mpoOupky 2-3 M1 U3BECTKOBOM BOJIBI (PACTBOPA TUAPOKCHAA KATBITH).

2. [Iponycture 4Yepe3 M3BECTKOBYIO BOAY YIVIEKMCIBIM Tra3 (cAelaiTe HECKOJIbKO
BBIZIOXOB B PaCTBOP 4epe3 TPyOOUKy).

3. OtmerbTe OOpa3oBaHMe O€IOro Ocajgka M €ro pacTBOpEHHE INpHU JalbHEeHIeM
MPOMYCKAHUM YIJIEKUCIIOTO Tasa.

4. CocraBbTe ypaBHEHUE PEAKIIMH U CIIETANTE BBIBOJI.

OnbIT 5. B3auMoaelicTBHe COJIH € IEJ0YLIO

1. Buecute B aBe nmpobupku no 10 xanens pactBopa cyiabdara meau (II).

2. B onny npoGupky m06aBbTe OIHY KaIUTKO THAPOKCHIA HATpHUA, a BO BTOpyro — 10
Karelb TUPOKCH/IA HATPHSL.

3. OO6paTtuTe BHUMaHHE Ha Pa3IMYUe OKPACKU MOJYYEHHBIX OCAIKOB.

4. Harpeiite comepxumoe mnpoOupok. OTMEThTe, B Kakod NpoOHpKE MPOU3OILIU
WU3MEHEHUSI.

S. CocraBbpTe ypaBHEHMsI peakLUi U cliejaiTe BBIBO HA OCHOBAaHUH OIIBITA.

OnbIT 6. B3auMoaelicTBHE COJIM ¢ METAJLJIOM

1. Breiite B mpoOupky 20 kanens pactBopa cyibdara menu (II).

2. [TomecTuTe B IpOOUPKY C paCTBOPOM JKEIIE3HYIO CKPETKY.

3. Yepes 2-3 MUHYTHI 00OpaTUTE HA U3MEHEHUE OKPACKH ITOBEPXHOCTU CKPETIKH.

4. OOBsicHUTE TPOUCXOSAIIEE SBJICHHE, COCTABbTE YPaBHEHHWE PEAKIMHM U CHeiaiTe
BBIBO/I.

OnpIT 7. CBolicTBa aM(pOoTEpPHOTo rMAPOKCHIA

1. HaneiiTe B 1Be npoOupKH 10 5 Karesab pacTBOpa HUTpATa aIIOMUHUSI.

2. Jlo6aBbTe B 00€ MPOOUPKH MO KATUISIM THIPOKCHU HATPHUS JIO TIOSIBIICHHS OCaJIKa.

3. K ocanky B mepBoif mpobupke 100aBbTE pacTBOp CEPHOM KHUCIOTHI, K OCAAKy BO
BTOPOU MpoOUpKe 100aBbTE PACTBOP THAPOKCH]IA HATPHSI.

4. OtmerbTe HaOMIOACHUS B O0EMX MPOOHMPKAX, HAMUIIWTE YpPAaBHEHHS peakUudl U

CcIeJIaiTe BBEIBOI.

JlaGoparopHasi padora Ne2 «OnpeaesieHue MOJIIPHOM MacChl IKBUBAJIEHTA MEeTAJLIIA))

Heab: onpenenenrne MOISIPHONW MACChl SKBUBAJICHTAa METaJllIa YKCIIEPUMEHTATBHBIM ITyTEM.

OnpiT. OnpenesneHue MOJSIPHOH MAacchbl JKBUBAJIEHTAa MeTAa/LIa M0 00bEMY BOJA0PO/A,
BBITECHEHHOI'0 U3 PACTBOPA KHCJIOTHI.

Omnpenenenue MPOU3BOAUTCS C TTIOMOIIBIO TTprbopa (puc.1), COCTOAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mn, nByxkosneHHOU nmpobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKIISIHKH
num O6ropeTku (3).

1. B omno wu3 xomen mnpobupku OctBanbia (2) THOMECTUTE HABECKYy MeTallia,
MOJIYYCHHYIO y JJabopaHTa.

2. B npyroe koneno Ha 1/4 yactb ero 06bEma HanelTe pacTBOpP COMSTHON KUCIOTHI.

3. [TnotHO 3akpoiite npodbupky OcTBanbaa (2) mpoOKOH 1 3aKpenuTe €€ B IITaTHUBE.

4. [IpoBepbTe TpuUOOP HAa TEPMETHYHOCTb, MJIS YEro ypaBHHUTENbHbIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B ’TOM MoJ0KeHUH. Eciiu mpubop repMeTH4eH, TO YpOBEHb



KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTE, TUIOTHO JIN
3aKkpbITa Mpobupka OcTBanbaa (2) MpoOKOii.

5. VYcranosure Oroperky (1) u cocyn (3) Takum oOpa3om, YTOOBI KUIKOCTH B HHX
HaxO0JIUJIaCh Ha OJJTHOM ypoBHE. OTMETHTE MOJIOKEHNUE YPOBHS KUAKOCTH (MEHHCKA) B OropeTtke (1) —
Vi.

6. OcCTOpOXKHO MOBEPHUTE TPOOUPKY (2) TaK, YTOOBI KMCIIOTA TIEPENTUIach B KOJICHO, T]ie
HaxoauTcda METaJll.
7. [Tocne mosHOroO pacTBOpPEHUsI METAJIa IPUBEIUTE MOJI0KEHUE )KUJIKOCTH B OIOpeTKe
(1) u cocyze (3) kK OTHOMY YPOBHIO.
8. TodHO OTMETHTE MOJIOKEHUE MEHHUCKA XUAKOCTH B OtopeTke (1) — V2. Onpenenure
00BEM BBIJICIHUBILETOCS BOAOPOIA.
0. OTMeThTe MOKa3aHusl TEPMOMETpa U OapoMeTpa.
10.  PesynbraThl 3aMepoB 3aHecuTe B Tabauiy 1.
1. JlaBneHne HACBIIEHHOTO BOJISTHOTO Mapa BBIMUIIUTE W3 TAOJIUIIBI 2 TIPU TEMITepaType
OIlbITA.
12.  TlpuBenute 00BEM BBIASIHMBIIETOCS BOJIOPOa K HOPMAJIbHBIM yCIOBUAM (H.y. — P° =
760 mm. pr. cT., T° =273 K):
Py Vi, _ Py Vi, 0 _ Py Vy T
T r > " e
2
13. PaccunTaiiTe MOJSIpHYIO Maccy SKBUBAJICHTa MeTaJljIa:
mMe — Vlzz . — mMeV:;)Hz
maMe V;Hz ’ . VHO

2

riae V;’H = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpoa (H.Y.).

BropeTku yKpemisiroTcs B IITaTUBE U 3aMIOJIHSAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM KUJIKOCTh
B cocynax | u 3 mommkHa HAXOAUTHCS HA OTHOM YPOBHE.

Pucynok 1. Cxema npubopa ajisi onpeeieHuss MOJISIPHON Macchl SKBUBaJICHTa MeTaia: 1 —
HU3MepUTeNIbHAs OI0peTKa, 2 — MByXKOJIeHHas mpooupka OcTBanibia, 3 — ypaBHUTEIbHAS OIOpeTKa

Taomnuma 1
Pe3ynbTarhl 3KCIIEpUMEHTa
Haumenosanue O06o3HaueHne 3HaueHue En. namepenus
Hagsecka meTamna m r
YpoBeHb B OIOpETKE 110 OIbITa Vi MJT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPO/Ia Vi, =Va-Vi MII




TemmepaTypa OIbITa t °C
Temneparypa onbiTa T'=t+273 K
JlaBineHue HaChIILEHHOTO BOJSHOIO Iapa h MM PT. CT.
ATMoc(hepHoe TaBlieHue P MM PT. CT.
JlaBnenue BoIopoia P, =P-h MM pT. CT.
Ta0nuua 2
JlaBneHue HaCBIILIEHHOTO BOJSIHOTO Tapa
Temneparypa, [aBrnenue Temneparypa, JlaBnenue
°C HACBILLEHHOTO °C HACBILLEHHOT O
BOJSTHOTO T1apa, MM BOJSTHOTO I1apa, MM pT.
pT. CT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [To momnsipHOW Macce SKBUBaJE€HTAa MeETala METOJOM T0a00pa BaJIEHTHOCTEH,
OTIpeIeNIuTe, KAaKOM MeTasul OB HCIIOH30BAaH B OMBITE.
15. PaccunraiiTe OTHOCUTEIBHYIO OLTHOKY SKCIIEPUMEHTA:
ms,., ~ Mo,
A=t—""—.100%
m3meap
16. Cn

enaiite BBIBOJ K paboTe.

JlabopaTopHas padoraNe3 «OnpeeseHne YHTAIbINH PeaKINID)
Heab: omnpeneneHue TemioBoro 3Pgexra CUCTEMbI, B KOTOPOH MPOUCXOAUT XUMHUYECKas
pCaKknyd, U SHTAJILIHWU PCAKIIUN B HCCTAHAAPTHBIX YCIIOBUSAX.

OnpiT 1. HeliTpaau3auus CepHOl KUCJI0THI THAPOKCH0OM HATPHUS B OIHY CTAANIO

JUist HEeWTpanu3auuyu CEPHOM KHCIIOTHI TMAPOKCHUIOM HATPUS B OJHY CTAJMI0 CMEIIMBAIOT
9KBUBAJIEHTHBIE KOJIMYECTBA KUCIOTHI U IIETI0YH 0 00pa3oBaHusl Cyab(paTa HaTpuUs:

H>SO4+ 2NaOH = NazSO4 + 2H>0; AH;

1. OtmepbTe UMIMHAPOM 33JaHHBIN TpernojaaBaTeieM O0beM pacTBOpa KHCIOTHI,
BBUICHTE €ro B TePMOCTATUPOBAHHBIN cTakaH. ONyCTUTE B CTAKaH TEPMOMETP, 3aMEPHTE U 3aITUIIHUTE
B Tabnuny 1 Temreparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYaHUS OIBITA.

2. OTMmepbTe IPYrUM MIJIMHAPOM TaKOH ke 00beM pacTBOpa IIETI0YU U OCTOPOKHO, HO
OBICTPO BBUICHTE B CTaKaH C PAaCTBOPOM KUCIOTHL. OCTOPOKHO MEepeMeaiTe, OTMEThTE HauOOoJIbIIIee
W3MEHEHHUE TeMIIepaTyphl MpU 00pa30BaHUM CyIb(ara HaTPHSI.

3. BriHbTe TEpMOMeETp, BBUICHTE pacTBOP M3 TEPMOCTATUPOBAHHOIO CTAKaHA,
GuIbTpOBaNILHONM OyMaroil TIHIATEIBHO BBICYIIMTE CTEHKH M JTHO CTaKaHa, IIOMECTHTE B HEro
TEPMOMETP U JAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPBI.

4, 3anonaute Tabmauiyy 1 (BEeMMYMHBI TEIUIOEMKOCTEH | IUJIOTHOCTH PAacTBOPOB
BBIMUIIKTE U3 TaOIuUIb! 3). BeinmonHuTe pacyeTsl.

Tabnuna 1-Pe3ynbrare! onbita 1

Bemecrtso | V, t D, C, n, 0, AH,
MJT °C r/em’ JIx/T-°C | Mo | JIox/n MOJIB kJ>K/MOIb




H>SO4
NaOH
NazSOs4

OnpIT 2. HeliTpaau3anusi CEPHOIl KUCJIOTHI THAPOKCHI0OM HATPHS B JIBe CTAAUM

[Ipu HelTpanu3auuu CEpHOM KUCIOTHI THAPOKCUAOM HATPHS B JIBE CTAJUU 3KBUBAJICHTHBIN
00beM IIeT0YN BHOCST B J]Ba IIpUEMa!

H>SO4+ NaOH = NaHSO4 + HO; AH>
NaHSO4 + NaOH = Na>SO4 + H»O; AH> >
1. OTMepbTe HWIMHAPOM 3a/laHHBINA B ombITe 1| 00beM pacTBOpa KUCIOTHI, BHUICHTE B

TEPMOCTAaTHPOBAHHBIN CTaKaH, U3MEPhTE TEMIIEpaTypy pacTBopa. TeMreparypsl pacTBOPOB CEpHOU
KHCJIOTHI B OMBITax 1 M 2 MOJDKHEI OBITh OJMHAKOBEI.

2. M3MepbTe IpyruM DUIHHIPOM MOJOBHHY SKBUBAIEHTHOTO 00beMa pacTBOpa MIEIOUn
U OCTOPOXHO, HO OBICTPO BBUICHTE B CTaKaH C PAacTBOPOM KHUCIOThL. OTMEThTE TeMIlepaTypy
00pa3zoBaHus pacTBOpa THAPOCYIb(}aTa HATPHSI.

3. OTMepbTe MWIMHAPOM €Ile TaKOH ke 00beM pacTBOpa LIENOYH U BBUICHTE €ro B
crakad. [lepeMemaiiTe moJIy4eHHBIA pacTBOP Cyib(hara HATPHUS U 3aMUIINATE €r0 TEMIIEPaTypy.
4. BriHbTE TEpMOMETp M BBUICHTE COIECPKMMOE CTaKaHa, (HIBTPOBAILHONW Oymaroit
BBICYIIIUTE CTEHKH M JIHO CTakaHa. 3anojHuTe Tadnuily 2. Caenante pacyeTsl.
Tabmuma 2.
Pe3ynbTaThl onbiTa 2
Bemectso | V, t D, C, n, 0, AH,
MIT °C r/em® Jx/r-°C | moas | JI>x/n MOJIB kJI>x/Momb
H>SO4
NaOH
NaHSOq4
NaSO4
Tabmuma 3
TennoeMKoCTh ¥ INIOTHOCTh PACTBOPOB
PactBop t, °C p, r/cm® C, JIx/r-°C
H>SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73




22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
Na;S04, | M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlaGoparopnas paGora Ned «CkopocThb XHMHMYECKMX peakmuil. XuMHYeCKoe
paBHOBecHE»

Heab: n3ydeHue BIUSHUA Pa3IMUHBIX (AKTOPOB HA CKOPOCTb XUMHUYECKHX DPEAKIUil U
COCTOSIHME€ XUMHUUYECKOTO PAaBHOBECHS B TOMOT€HHBIX CUCTEMAX.

OnpiT 1. BiusiHue KOHIEHTPAUMHM PearMpylolMX BellecTB HA CKOPOCTh XMMUYECKHUX
peakuui

Peaknus maBeneBoi KUCIOTHI ¢ IEPMAHTAHATOM KaJlMs IPOTEKAET 110 YPABHEHUIO:

4H,C>04 + 2KMnO4 — K2C204 + 2MnO> + 4H,0 + 6CO»

Kunetnueckoe ypaBHEHHE pEaKIIMU:

4 2
g= KCH2C204 CKMnQ,

3a X0JI0M peaklUy CIEAT 10 U3MEHEHHNIO0 OKPAcKU pacTBOpa NIEpMaHraHaTa Kausl.

1. B nsaTe mpoOupok BHecute o 10 karenab pacTBOPOB I1aBEIEBOM KUCIOTHI pa3IMyHON
koHuenrpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
2. [TocnenoBarenbHO BO Bce MPOOUPKU ¢ HHTEpBaJioM 1-2 cekyHbI 106aBbTe 1o 1 Karuie
pacTBOpa nepMaHraHaTa Kajus U BKIKOUYUTE CEKYHAOMEp.
3. He BbIkItO4as cexyHaomepa, OTMEThTE BpPEMsI U3MEHEHUSI OKPACKHM IepMaHraHaTa
KaJIis B KaXJI0U MPOOHUpKeE.
4. PesynbraTsl onbiTa 3aHecuTe B Tadnuiy 1.
5. Omnpenenure yCIOBHYIO CKOPOCTb pEAaKIMM KaK BEIMYUHY, OOpaTHYIO BpPEMEHU
IPOTEKAaHUs PEAKIIIH.
6. [TocTpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIIUM OT KOHIIEHTPAIlMU IIABEJIEBON
KHCJIOTHI, IPOAHATIM3UPYNUTE MOTYICHHYIO 3aBUCUMOCTb. 3alIUIINTE HAOIIOICHHS U C/IeTalTe BBIBO/I.
Tabmuma 1.
Pe3ynbratel oneira |
No Konuenrpanus Bpewms, CKOpOCTh peakiuu
npoOUpPKH KUACIOTHI, C, MOJIB/T 7,C B YCJIOBHBIX €IMHULAX, V
=100/z, ¢!
1 0,2
2 0,3
3 0,4
4 0,5
5 0,6

OnpIT 2. Biiusinne TeMnepaTypbl Ha CKOPOCTh XUMHYECKHX PeaKkuni



Jlnst omnbITa HEOOXOIUM CTaKaH—TEPMOCTAT, HAMOJHEHHBIN BOJON M 3aKPBITHIM KPBIIIKOH €
OTBEPCTUSAMU JIJIsl IPOOMPOK U TEPMOMETA.

1. B Tpu npoOupku, BcTaBlieHHBIE B KPBILIKY TepMocTaTa, HaseiTe o 10 kanens 0,5 M
pacTBopa IaBesieBOM KHCIOTHL. B 4eTBEpTyr0 mpoOupky Ha 2/3 e€ o0béma BielTe pacTBOp
nepMaHraHata Kanus (TUIeTKy OCTaBbTE B IPOOUPKE).

2. 3anummTe Temmneparypy. B omHy u3 mpoOupok moOaBeTe | Kamio mepMaHraHaTta
KaJIis U BKJIIOYUTE CEKYHIOMED.

3. H3meppTe Bpemsi OT MOMEHTa 100aBieHHUS IEepMaHraHaTa Kajausi 1O H3MEHEHUs
OKpacKH pacTBOpa.

4. Harpeiite Boay B cTakane Ha 10° BpIte npeapiayIiei temmneparypbl. CHUMUTE CTaKaH
C TUIUTKH Y TIOBTOPHUTE OTBIT B IPYTOM MPOOUPKE.

5. [IpoBeauTe ONBITHI ITpHU 4 TeMIiepaTypax, oTandaromuxcs Ha 10°.

6. [ToydeHHbIe TaHHBIC 3aHECUTE B TAOIHITY 2.

7. PaccuunTaiiTe mecTts 3HAYCHUH TeMIiepaTypHoTro ko3 dunnenta (y). Haitnure cpennee
3HA4YCHHUE ).

8. Cpenaiite BBIBOJ, O 3aBUCUMOCTH CKOPOCTH JAHHOW XHUMHYECKOM pPEakIuu OT
TEMIIepaTyphI.

Tabmua 2.
Pesynbrats! oneita 2
No Temnep | Bpewms, t, Koncranra TemnepaTypHbIii
npoOUpKU | aTypa OIbITa, c CKOpOCTH k B YCIIOBHBIX KOX(QPHUIIMEHT Y
t,°C enquHUNAx, k= 100/z, ¢! v Yep

1

2

3

4

9. Hcnone3ys ypaBHeHHE AppeHryca U BEIMYMHBI KOHCTAHT CKOPOCTH MPHU PA3ITUYHBIX

TEMIIEpaTypax, OMPEACIUTE DHEPTHI0 aKTHBAIMHM JAaHHOW peakiuu. YpaBHEHHWE AppeHHyca B
norapudmudeckom Buae: nk = Ink, — E./RT MOXHO paccMaTpuBaTh Kak JUHEHHOE YpaBHEHHE V = b
—ax (y = Ink, b = Ink, a = EJ/R, x = 1/T). I'paduuecku Takoe ypaBHEHHE OMUCHIBACTCS MPSMOU B
KoopauHatax /nk — I/T. TanTeHC yrila HaKJIOHA MIPSAMOi K ocH abcuuce paBeH Bennuune Eq/R.

10.  Hns noctpoenus rpaduka /n k = f(1000/T) 3anonaute Tadbauiy 3.

Tabmuma 3.
JlaHHbIe 17151 TpaQUUECKOro ONpPe/IeICHUs] JHEPTUU AKTUBALIUT
Ne n/nn Ink 1000/T

1

2

3

4
11.  Tocrpoiite rpaduk B koopauHarax /n k— 1000/T.
12. Ornpenenurte TaHTEHC yrila HAKJIOHA MPSIMOM K OCH aOCITHCC.
13.  Bpluncnure SHEPruI0 aKTUBALUU PEAKIUU:

E.=tga-R, rne R=8,314 J>/(monp-K)

OnpiT 3. BiusiHne n3MeHeHUs] KOHIEHTPAUMM PeardpyliluX BellecTB HA PaBHOBecHe
XHMHYECKOH peakuuu

Peaknus mexny ximopuaom skenesa (I11) u poganumom aMMOHHST OMMCHIBACTCS YPABHEHHEM:

FeCls + 3NH4CNS < Fe(CNS)3 + 3NH4Cl



1. Buecute B mpobupky Ha 1/3 ee oObeMa TUCTUIUIMPOBAHHOM BOABI, 100aBbTE MO 2
Karu pactBopoB xyopuaa kenesa (I1I) u poganuaa ammonus. Paznenure mosydeHHBIH pacTBOp Ha
TpU IPOOUPKH.

2. Onny mpoOUPKY COXpaHUTE JIJIsl CPAaBHEHHUS PE3yJIbTaTOB OMbITa (3TaIOH). B npyryro
no6asbTe 4-5 kanens pactBopa FeCls, B TpeThio — Heckonbko KpuctaiukoB NH4Cl u BcTpsixHuTe
eé.

3. Kak wu3MeHHIach WHTEHCUBHOCTh OKpPAaCKM pPacTBOpa M B KAaKOM HampaBlICHUU
CMECTUJIOCh paBHOBecue AaHHOW cuctembl npu gobaenenun FeCls m NH4Cl? OOmsicHuTe casur
paBHOBECHSI.

4. Hamnummre BeIpakeHre KOHCTAaHTBI PAaBHOBECHS H3ydyaeMOl 00paTUMOM peaKInu.

JlaGoparopHasi padora NeS «PacTBopbI 3J1IEKTPOJIUTOBY»

Ieib: n3ydeHne HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.

OnpIT 1. DIeKTPONPOBOAHOCTH BOJHBIX PACTBOPOB

N3ydeHnne 31eKTpONpPOBOAHOCTH MPOBOJSAT C MOMOIIBIO MPUOOPA, COCTOSIIETO M3 JIAMITBI
HaKaJMBaHUs, CTaKaHa C PaCTBOPOM, IpapUTOBBIX 3JIEKTPOI0B. OO AJIEKTPONPOBOIHOCTU CYAST IO
HaJIMYNIO 1 UTHTCHCHUBHOCTH CBCUYCHUSA JIaMIIbl HAKaJINBAHUA.

1. Crakan émkocThio 50 M1 HarosHUTE Ha 1/2 ero 00bEMa TUCTHITUPOBAHHOM BOJIOM.

2. Brrounte npubop B ceTh. 3anumuTte HaOmoaeHus. OOnamgaeT MUCTUILTUPOBAHHAS
BO/Ia AJIEKTPONPOBOJHOCTHIO?

3. OtxmrounTte pubop. [IpunoaHSB KPBIIIKY C AJIEKTPOAaMU, BHECUTE B CTaKaH C BOJIOMH
1-2 mmaresns U3MeNIbYeHHOTO caxapa U MepeMeliainTe.

4. OnycTtute 3JEeKTpOABl B pacTBOp. Brmoumte mnpubop. 3anumuTe HAOIIOJCHUS.
SIBnsieTcst pacTBOp caxapa MpOBOJHUKOM?

5. Otxmounte mpubop. B crakan émkocteio 50 mu Hanelite Ha 1/2 ero obOwmema
0€3BOTHOM YKCYCHOW KHUCIIOTHI.

6. OmnycTHTe 3MeKTPOAbI, BKIIOYUTE TPUOOp. 3anuImuTe HaOI0IeHHS.

7. Otxirounte npudop. OTielTe u3 crakana mpuMepHo 1/4 00beMa YKCYCHON KHCIIOTHI,
n00aBbTe AUCTUILTUPOBAHHOM BOABI 10 MPEKHETro 00bEMa, pa3MeriaiTe pacTBop.

8. Onyctute  snektponbl.  Bxmroumte  mpubop.  HaGmromaiite  m3meHeHue
JIEKTPONPOBOIHOCTH PacTBOpA.

9. [ToBTOpUTE pa3daBiieHnE pacTBOpA U ONpPEAETICHUE FTEKTPOIPOBOAUMOCTH elI€ pas.

B kakyro cTOpoHy cMemaeTcsi paBHOBECHE AUCCOLMAIIMHN YKCYCHOM KHCIIOTHI TpH pa3dasnennn? Kax
3aBUCHUT CTEMNEHb JUCCOLMAIMH YKCYCHON KUCIIOTHI OT paz0aBiieHus pacTBopa’?

10.  Otkmrounte npubop. B crakane eMkocTbio 50 MJI IPUTOTOBBTE PACTBOP MOBAPEHHON
COJIM, pa3MeIlIaB B 25 MJI IUCTUJUIMPOBAHHOM BOJIBI 1-2 mImaTesns Xjaopuaa HaTpusl.

11.  Omnycrure nsnexTpoasl B pactBop. Brxmouute mnpubop. IlpoBomut mm pactBop
MMOBAPEHHOM COJIA AJIEKTPUUECKUMN TOK?

12.  Cpenaiite BBIBOJ K ONBITY (OOpaTUTe BHUMaHME Ha TUIBI XUMHYECKOH CBS3M B
BEILIECTBAX, JIEKTPONPOBOAHOCTh BOJAHBIX PACTBOPOB KOTOPBIX U3y4Yalld B IAaHHOM OIIBITE).

OnpIT 2. CMenieHHe paBHOBECHSI TN CCOLUALMH €1a00r0 3J1eKTPOJINTa

1. Haneiite B 1Be mpoOupku mo 5-7 xamens 0,1 H. pacTBOpa YKCYCHOW KHCIIOTHI.

2. B xaxnyro mpoOupky no0aBbTe MO OJHOW Karie METHJIOBOIO opamxeBoro. Kax
OKPACHJICS UHJMKATOP MO/ BIMSHMEM HOHOB H?

3. OnHy mpoOUpPKy OCTaBbTE B KaUeCTBE KOHTPOJIBHOM, B APYT'yIo MpubaBbTe 1 mmmaTens
anerara HaTtpuss CH3COONa.

4. [lepememiaiite pacTBOp M CpaBHUTE LBET IOJIYYEHHOI'O pacTBopa C IBETOM B
KOHTPOJIbHOW TTPOOHpKE.

S. Hanumure ypaBHeHMe quCCOLMALUU YKCYCHOM KUCIIOTHI U BBIPAKEHUE KOHCTAHTHI €€

JUCCOIAAIIHH.



6. OOBscHUTE, KaK CMELIAeTCs PaBHOBECHE AMCCOLMALUHU cIa00ro 3JIEKTPOIUTa IpU
YBEJIMYEHUU KOHIIEHTPALUU OJTHOTO U3 BUIOB MOHOB 3TOro 3ekTponuTa? Kak MeHsercs npu sTom
€ro CTENEHb JUuccolnanun?

OnpiT 3. HanpaBiieHne 00MeHHbIX HOHHBIX MIPOLECCOB B PACTBOPAX JJIEKTPOJIMTOB

a) B CTOPOHY 00pa30BaHus ¢J1a00ro 3JIeKTPOJIHUTA

1. Haneiite B ABe mpoOupku 1o 5-7 karmemns 2 H. pacTBOpa TUAPOKCHIA HATPHSI.

2. B kaxxayio no6asbTe 1o oHOM Karuie penondranenna. [log BIusHuEeM KakKuX HOHOB
dbeHondTanernH OKpacuics B MaJTMHOBBIH 1IBET?

3. B omny mpoOupky mobaBnsiiTe Mo KarisM 2 H. pacTBOpa COJITHOH KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTHI [0 OOECIBEYMBAHMsI pPacTBOpa (KOJIMYECTBO
M3PACXO0J0BAHHBIX Kallelb KUCIOT OTCUUTATH!).

4. Yem o0OBsCHsACTCS HCUE3HOBEHHE OKpacku? B kakoMm ciydae oOecrBeurBaHUE

pactBopa HacTynwio Obictpee? [louemy paBHOBECHE MOHHOTO IPOLECCA CMEIIAETCS B CTOPOHY
o0Opa3oBaHHsl BOJABI MPU HAIMYUU B JIEBOM YacTH PAaBEHCTBA MaJIOJMCCOLMHPOBAHHBIX MOJIEKYI
YKCYCHOM KUCJIOTBI?

0) B CTOPOHY 00pa3oBaHMsi MAJIOPACTBOPHUMOIO BellecTBa

1. B onny mpobupky BHecute 10 Kamenb pacTBopa XJopuia Kaiblus, B apyryio 10
KareJb XJOpUAa CTPOHIUS.

2. Jlo6aBbTe 10 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHL. B 00eux nu mpobupkax BbIIal
ocanok? OOBSICHUTE pa3Inuus, ONb3YsICh BeauunHamu [1P myst cynb(daToB KanbIus U CTPOHITUS.

3. Jlo6aBbTe B IPOOMPKY C PaCTBOPOM COJIH KalbIHsl 3-4 Karuld KOHIIEHTPUPOBAHHON
cepHoii kucioTel. Habmomalite oOpa3oBaHue ocajika u O0BSICHUTE IPUYUHY €TI0 BBITIAJICHUS.

4. Brruncinte KOHUEHTpAaLMU HOHOB SO4*, HeoOXomuMBble TS ocaxaeHus noHoB Ca”t
u Sr** u3 pacTBopoB paBHoii (1 M) KOHIIEHTpAIUH, €CITH TP 5, = 6,110, IIPg,, = 2,8:107.

OnbIT 4. I'uapoaus coJiei

a) Onpenenenue pH pacTtBopos coneit

1. Hanecute kammo pactBopa NaNOz Ha NOJIOCKY YHUBEPCAIbHOW WHIMKATOPHOM
Oymaru.

2. CpaBHHUTE OKpacKy ¢ ATaJOHOM. 3anumuTte BeanurHy pH pactBopa.

3. [IpoBeaure ananorunynsie onbITh ¢ pactBopamMu NaxCO3z, NaHCO3, Al(NO3)s.

4. Kakas cpena B kaxx1oM U3 B34TbIX pacTBOpoB? [Touemy?

0) Bansinue TeMnepaTypsl Ha cTelleHb IHAPOJIN3a COJIM

1. Haneiite B mpoOupky 15-20 kamnenb TuCTUIUTMPOBAHHON BOJIBI.

2. Brecure B He€ 1-2 mmarens arierara HaTpUs U BCTPSIXHUTE MPOOUPKY.

3. Jo6aBwTe 1-2 kammu dpenondranenna. OOpaTuTe BHUMaHUE Ha OKPACKy HHAMKATOPA.

4. Harpeiite coxepxumoe npoOMpKH B IUIaMEHHM COUPTOBKU. Jlaiite oObscHeHHE
Habo1aeMoMy siBJIeHHI0. HanuiuTe ypaBHeHHE peakiuu.

5. Oxnagute mpoOUPKY B XOJMOMHOW Boje. lIpoucxoautT I5u CHOBa CMEIIEHUE
paBHOBecHUsI?

6. Crenaiite BBIBOJI O BIMSHUU TEMIIEPATYPhl HA CTENIEHb TUAPOJIN3A.

B) Biiusinne uzmenenusi pH cpenbl Ha cTeneHb rHAPOJIM3a COJIU

1. Buecute B npobupky 10 xanens IUCTHUTMPOBAHHON BOJIBI.

2. HobGapTe 1-2 kpucramna xmopuaa ojoBa (II) w  BeTpsAxHHUTE NPOOHPKY.
OO6pa3yromuiics 6enbiii 0cagoK MpeCcTaBIsIeT co00it ocHOBHYIO coib onoBa (II) Sn(OH)CI.

3. Hanummure noHHOE ypaBHEHHE COOTBETCTBYIONIEH PEAKIIUU THIPOJIN3A.

4. Jlo6aBbTe 5-10 Kamens pacTBOpa COJMSHON KHCIOTHI, YBEIMYUB 3TUM KOHIICHTPALIUIO

MOHOB Bojiopoaa. PactBopuicsa nu ocagok? Kak nmonusimo ymensiienue pH pactBopa Ha cteneHb
TUApOIIN3a coyn?

r) HeoOpaTumblii ruapoJIu3 coJieit

1. B npobupky HaneliTe 6-8 kanenb pacTBOpa HUTpaTa aTIOMHHUS.

2. Jo6aBbTe Takoil ke 00bEM pacTBOpa KapOOHATa HATPHSI.



3. OtmeTrbTe 00pa3oBaHHE OCa/JKa THAPOKCHIA ATIOMUHUS U BBIJICIECHUE MY3bIPHKOB
okcupa yriaeponaa (IV).
4. Hanummwre ypaBHeHus peakuii. Caenaiite BHIBO.

JlabopaTopHas padora Ne6 «OkucANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN)

Heab: mnpoBeneHrne OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIMA U COCTABIEHUE UX
YpaBHEHUM.

OnpIT 1. Peaknuu 1UcnponopuuoOHUPOBAHUS

a) Peakuusi AuCIpOonoOpHHOHMPOBAHNSA CyJb(HUTa HATPHUS
B ogny npobupky nomectute 1-2 kpucramumka cyabpuTa HATpUsl.
Bo Bropyro mpobupky nomecture 1-2 KpucTalIiKa MPOKaJIEHHOTO CyIb(uTa HATPUS.
B 06e npobupku BHEecHUTE 110 5-6 Karenb JUCTUUTAPOBAHHOMN BOJIBI.
PacTBopuTe conm, HaxoasAIIMecs B MPOOUpPKaXx.
Jo6aBbTe B KaXK1yr0 TpoOUpKy 1o 2-3 karum pactBopa cyiabdara meau (I1).
. OTMeThTe OKpacKy OcalkoB B 00eux HpoOupkax (YepHBIH OCaIOK IPEICTaBIISET
coboii cynbdun meau (II)).

SRV

7. OOBsicHUTE pa3TUYHBIE OKPACKU OCA/IKOB.

8. Hanumure ypaBHEHHE peakIUu pa3joKeHUs cylbQuTa HATpUs, YUUTHIBas, UYTO
OJTHUM U3 MPOAYKTOB MPOKAJIMBAHUS ABJISIETCS CyIb(ar HATPHSL.

0. CocTraBbTe HOHHBIC U MOJICKYJISIPHBIC YPaBHEHUS PEaKIfii oOMeHa.

0) Peakuusi AucCponopuuoHUPOBAHUA XJopuaa oixosa (II)

1. B npobupky Haneiite 6-8 karnens pactBopa xsopuaa oiosa (II).

2. Jlo6aBbTe MO KarjisiM pacTBOP IIETOYH JO IMOSIBICHHUS OCaJKa W JaJbHEHIIEro ero
pacTBOpeHHUSI.

3. [Ipuneiite k pactBopy 10-12 xanenb JTUCTUIIIIMPOBAHHON BOBI.

4. Harpelite pacTBop 10 MOSBJICHUS YEPHOTO OCAJKA METAJUIMYECKOTO OJI0BA.

5. Hanummure ypaBHeHus peakuuii oOpasoBaHus: rTuapokcuna omnosa  (ID);

terparuapokcoctannata (I1) Hatpusi; omoBa u rekcaruapokcoctannara (IV) Harpusi.
OnbIT 2. BHyTpUMOJIEKYISIPHBIE OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaAKINU

1. B npobupky nmomectute 2-3 kpucramumka ouxpomara ammoHus (NH4)2Cr2O7.

2. Cogepxumoe nMpoOUPKU HarpeiTe HaJ TUIAMEHEM CIUPTOBKH JO TEX TOp, MOKa He
POM30UIET OYpHOE Pa3IoKEHUE COJIH.

3. Hanumure ypaBHEHHE peaklUu, y4UTBIBas, 4YTO 3€J€HAs OKpacKa IPUHAMJICKUT

okcumy xpoma (III). Kpome Toro, B peakiiuu o0pa3yroTcs a30T U IMapbl BOJIBI.
OnbIT 3. BinsiHue cpelibl HA MPOTEKAHNE OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX peaKkuuii
a) Bausinue pH cpenbl Ha XapakTep BOCCTAHOBJICHUS NMEPMAHIAHATA KAJIUA

1. B Tpu npoOupku BHECUTE 1O 2 KaIlJId pacTBOpa epMaHraHaTa Kajius.

2. B ogny npobupky no6aBbTe 2-3 Kariu 2 H. pacTBOpa CEPHOM KUCTOTHI

3. Bo BTOpYIO mpobupky BHECUTE 2-3 KAIlJIH BOJIBI.

4. B TpeThio mpobupky mpuieiTe 2-3 Kariy pacTBopa IIeT0YH.

S. Bo Bce Tpu mnpoOupku BHecHTEe MO 2 MHKpoOIINaTens cyiabpuTa HATPUS U
nepemMeniaiTe pacTBOPHI O MOJHOTO PaCTBOPEHHUSI KPUCTAIIIOB.

6. HabmronaiiTe 3a ©I3MEHEHHEM OKPACKH PACTBOPOB BO BCEX TPEX CIIydasix.

7. Hanumuire ypaBHEHHsI peakiiiii BOCCTAHOBJICHHS MEpMaHTaHaTa Kalus CyJIb(OUTOM

HaTpHUsl B pa3HBIX CpPelax, YUYWUTHIBAsA, YTO B COCAMHEHUS MapraHila B pa3lIMYHBIX CTEMEHSX €ro
OKHCIIEHHS UIMEIOT XapakTepHble OKpacku: HoH MnO; - GpuoneToBsIii, Hon MnO ;™ - 3enensiii, Mn?*
- GeclBETHBIH, a okcu I ¥ ruapokcu Mn*" - ManopacTBOpUMEIE BelleCTBAa KOPUUHEBOTO IIBETA.

8. K kakoMy THIy OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMHA  OTHOCSTCS
IIPOBEJICHHBIE B OMBITE 3a peakuuu?

0) Buumsiume pH cpeapl Ha cMmelleHHe PaBHOBeCHA B  OKHCJIUTEJIbHO-
BOCCTAHOBHMTEJBHBIX PeaKIMAX

1. [TomecTuTe B IpoOUpPKY HEOOJIBIITON KPUCTAILTUK HOIA.



2. Ho6aBbTe 8-10 Kamnenb pacTBOpa MIETOYH.

3. [TepememaiiTe coaepxumMoe MPOOUPKH 0 TOJTHOTO PACTBOPEHHMS Hoa.

4. K oOpa3oBaBmiemycst GecuBeTHoMy pacTBopy mpubaBbTe 10-14 kamensb pactBopa
CEPHOM KHUCIIOTHI JI0 TIOSIBJICHUSI OypOil OKpACKH pacTBOpa.

5. [Tonp3ysich pacTBOpOM Kpaxmaia, JOKaKUTe, 4To Oypasi OKpacka BbI3BaHa 0OpaTHBIM
porieccoM 00pa3oBaHusi CBOOOTHOTO Hoa.

6. Hanumure ypaBHEHUS peakiui, Y4UTBIBAsi, YTO IIPU PACTBOPEHUU H0J1a B pacTBOpE

IeJI0YM 00pa3yroTes comu omoBoaopoanon HJ u iogHoBatucToit HJO xucmor.

OneIT 4. OKHCJINTENBLHO-BOCCTAHOBHTEIbHAS ABOHCTBEHHOCTh 3JIEMEHTOB, BXOASIIIAX
B COeIUHEHHUS B MPOMEKYTOYHOM CTENeHU OKUCICHUS

a) BzaumoneiicTBue nmepoxkcuia BOAOPOAA C MEPMAHTAHATOM KaJIHUs

1. K 1-2 karmmsim pacTBOpa nepMaHTaHaTa Kaius 100aBbTe 2-3 Kaluid pacTBopa CepHOM
KHCJIOTHI.

2. JloGaBbTe K MOJTy4eHHOMY pacTBopy 2-3 kamim 3%-HOro pacTBopa MEpoKcHia
BOZIOpOAA.

3. Kak n3amenunacey okpacka pactsopa? Kakoii ra3 Beigensiercs?

4. Hanumwure ypaBHenue peakunu. Kakue cBoiicTBa NpoOSIBISIET B HEM NEPOKCH]
BOJI0pOIa?

0) BzaumoneiicTBHe NepoKcuaAa BOAOPOAA C MOAUAOM KaIUs

1. K 3-4 xamnsim pactBopa moauja Kanus npuiedTe 3-4 Kamium pacTBopa CEpHOM
KHCJIOTHI.

2. [TpubaBbTe K mMmosydeHHOMY pacTBOpy 1-2 kamiam 3%-HOro pacTBopa IEpoKcHIa
BOZIOpOAA.

3. Jns kakoro BellecTBa XapakTepHa NOsIBUBIIAsACS okpacka pactBopa? Ilomb3yscek
pacTBOpPOM Kpaxmaiia, JOKaKUTe, 4To Oypasi OKpacka BbI3BaHa 00pa30BaHUEM CBOOOIHOTO HOa.

4. Hanumure ypaBHeHue peakunu. Kakuwe cBOWMCTBa MNPOSIBISET B HEH MNEPOKCHUT
BOoZOpoa?

OnpIT 5. Oprannyeckue BellecTBa B KauecTBe BOCCTAHOBUTeJIEH
a) BoccranoB/ieHue OMXpoMaTa Kajaus

1. B npobupky momectute 5-6 kamenb pacTBOpa OuxpomMara HaTpHs.

2. Buecure B Hee 2-3 kaniu KOHLEHTPUPOBAHHOW CEPHOMN KUCIIOTHI.

3. Jo6aBwTe 4-5 kamnens aTunoBoro crmpra CoHsOH.

4. OTMeThTe M3MEHEHHE [[BETa PACTBOPA U MOSBICHHE CHEUU(DUIECKOTO «SIOIOYHOTO»
3amaxa, npucyiiero ykcycaomy anpneruny CH3CHO.

S. Hanumure ypaBHeHHE peaklnu, yUuThiBas, oopazyercs coib xpoma (III).

0) BoccTaHoBJieHMe EPMAHTIaHATA KaJIHUs

1. Buecute B mpobupKy mo 5-6 karmesab pacTBOPOB ILIaBEJIE€BOI KUCIOTHI U 2 H. pacTBOpa
CEpPHOM KHUCJIOTHI.

2. Jlo6aBbTe 2-3 Kamay nepMaHraHara Kanus U HaOJiroaiTe yepes3 HEeKOTOpoe BpeMs 3a
o0eclBeUMBaHUEM TIEpMaHraHaTa Kajlus.

3. CocrtaBpTe  ypaBHEHME  pEaKIMM,  Y4YUThIBas,  4YTO  II€pMaHraHaT-UOH

BOccTaHaBlMBaeTcs 10 nona maprania (I1). B peakiuu taxske Boiaensercst okcup yriepoaa (IV), mo
KOTOPOTO OKUCIISETCS IaBEIeBasi KUCIIOTA.

JlabopaTopHas padora Ne7 «Koppo3usi MeTa110B»

Ieab: o3HAKOMJIEHHE C AJICKTPOXMMHUUYECKOW KOPpO3HeH; (akTopamu, BIUSIONIMMH Ha
KOPPO3HI0; METOAaMH 3aLIUThI OT KOPPO3HH.

OnpIT 1. BiusiHMe aKTUBHOCTH KOHTAKTHPYIOIIEr0 METAJLJIa HA KOPPO3UIO0

1. Bo3pmuTte Tpu ckpenku s Oymar. B ogHy BCTaBbTE€ TOHEHBKHMH KyCOUYEK
METaJUIMYECKOT0 0JI0Ba, BO BTOPYIO — MEJIH, TPETHIO OCTABbTE B KAUECTBE KOHTPOJIS.
2. JloGaBbTe B TpH MPOOUPKH C BOAOH IO OJHOM Karlie pacTBOpa COSTHON KHCIIOTHI, IO

2-3 xarum pacTBopa kpacHou kpoBsiHOU conmn K3[Fe(CN)s] 1 omycTruTe B HUX CKPETIKH.



3. OTMeThTe MHTEHCHUBHOCTb OKPACKU BO BCEX TPEX MPOOHPKAX.

4. Cnaemnaiite BBIBOJBI O CKOPOCTH KOPPO3UH B KAKJIOM CIy4ae U HAMMUIIUTE KaTOIHBIE U
AQHOJ/IHBIC PEAKIIUH.

OnpIT 2. Biusinue cpeabl HA CKOPOCTh KOPPO3UU

1. BoszbmuTe Tpu npoOupku. B nepByto HaselTe pacTBOp XJIOpHIa MarHusi, BO BTOPYIO —
pPacTBOP COJSTHOM KHUCIIOTHI, B TPETHIO — TUCTHUTMPOBAHHYIO BOY.

2. OnHOBpPEMEHHO OMYCTUTE BO BCE IPOOHMPKH IO OJJHOU CKpEIKE.

3. Jo6aBbTe uepe3 5-10 MUHYT B KaxAyr0 MPOOMPKY MO 3 Karulkd pacTBOpa KpacHOU
KPOBSIHOU COJIH.

4. OO0BsICHUTE HHTEHCUBHOCTH OKPACKH (BO BCEX JIM TPOOMPKAX? ), HATUIITUTE YPaBHEHUS

IIPOTEKAIOIIUX PEAKIUH, CEIaUTe BBIBO.
OnpIT 3. DJIeKTPOKOPPO3US MeTaJLIa

1. Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHIa HATPHSL.

2. Jlo6aBbTe B KaK70€ KOJEHO MO 2 Kalljld pacTBOpa KPacHOW KPOBSHOW COJIH W
deHondranenna.

3. [Torpy3ute B pacTBOp KeJ€3HbIE AJIEKTPOIbI (CKPETKHU) U MOAKIIOUUTE K AJIEKTPOJIaM
MTOCTOSIHHBINA TOK.

4. OO0BsicHUTe HAOTIOJICHUS U 3alUIINATE aHOAHBIA U KaTOIHBIN MPOIECCHI.

OnbIT 4. AHOAHBIE H KATOIHbIE MOKPBITHS

1. Haneiite B n1Be mpoOupku no 15-20 kamenb pacTBOpa CEpHON KUCIOTHI U J00ABBTE 1O
2 Karuii pacTBOpa KpacHOM KpPOBSHOM COJH.

2. Onycrtute B 0JIHY IPOOHUPKY MOJIOCKY OLIMHKOBAHHOTI'O JK€JIe3a, B IPYTyI0 — JIYKEHOTO,
MpeBapUTEILHO CIIEIaB HAa UX MOBEPXHOCTH IIYOOKHE [[apAITMHBI HOMKOM.

3. OtMetbTe Yepe3 5-10 MUHYT MOSBIICHHE CHHEW OKPAacCKH B MECTE IaparnuH (B KaKon
npooupke?).

4. OO0BsicHuTe HAOIIONCHUS U 3AMTUIITUTE aHOTHBIN W KATOJHBIA MPOIECCHI JUTS KaKI0H
rajbBaHOMNAPBHI.

OnpIT 5. IIpoTekTopHas 3amura

I. JloGaBbTe B JBE MPOOMPKH C JUCTHJUTMPOBAHHOW BOJOW MO OJHOW Karuie COJISTHON
KHUCJIOTBI U 1O JBE KaIlJIM PaCTBOPA KPACHOW KPOBSIHOM COJIH.

2. Onycrtute B 0JIHY TPOOUPKY CKPETIKY, B APYTYIO — CKPETIKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTE MOSIBIICHUE HHTCHCUBHOM CHHEH OKpacKu (B Kakoil mpooupke?).

4. OObsicHuTe HAOMIOACHUSA. 3alUINNTE KAaTOAHBIA M aHOAHBINA mpouecchl. CaenmaiTe

BbIBOJI. Kakyto poJib BBINOJHSET aTFOMUHUN?
OnbIT 6. [IppMeHeHre HHTHOMTOPOB

I. Haneiite B 1Be mpobupku 1%-Hblii pacTBOp cepHON KUCIOTHI U 100aBbTE 10 2-3 Kariu
pacTBopa KpaCHOU KPOBSIHOM COJIH.

2. PactBopute B o1HOM nTpoOupke ypoTponwuH (1 mmarens).

3. Omnyctute B 006e npobupku o oxHo ckpenke. Kakoit nabmogaercs apdexr? Kakyro

POJIb BBIMOJHSET YPOTPOIUH?

Kpurepumn oneHku:
MakcumanbHOe KOJMYECTBO OaioB 3a J1a0OpaTOpHBIA MPAaKTUKYM, BKJIHOYAOLIHIA
nabopaTtopubie padboTer NeNe 1-7, — 30.
- 30 6aI0B BBICTABISETCS CTYACHTY, €CITU OTYETHI BHIMIOTHEHBI 0€3 3aMeUaHuii;
- 20-29 6ayToB BBICTABISETCSA CTYACHTY, €CIM B OTYETAX COJEpKATCS HEOOJbIITNE
HEJ0YETHI;
- 3-19 GaynnoB BBICTABISAETCS CTYACHTY, €CIIM B OTYETAX COJEPXKATCS CYIIECTBECHHBIC
OIINOKH;
- 1-2 OGamna BBICTABIACTCS CTYIAEHTY, €CIIM OTYEThI HE O(OpMIICHBI, HO PabOTHI
BBITIOJIHEHBI.



7.1.3. IlocemaeMocTh

Kputepun onenkn:

MaxkcuMallbHOE KOJIMYECTBO OayuIoB 3a mocemieHue 3agaruii — 10. 3a mocerenue 8 4acos
ayJIUTOPHBIN 3aHATUH — 1 Gaymt. 3a MpomycK 8 4acoB MO HEYBAXKHUTEIHHON MPUYMHE — «MUHYC 1
Oamm.



7.2. OueHo4HbIe CPeACTBA JJIsl MPOMEKYTOYHOH ATTECTALIMHM [0 MTOraM OCBOCHUS

JUCIUIITHHBI

7.2.1. Bompocshl K NPOMeKYTOYHOM aTTecTalnu

Cemectp 1

Ne Bonpocsl k 3k3aMeny

n/n

1 OCHOBHbIE MOHATHUS XUMHH: MOJIEKYJa, aTOM, 3JIEMEHT, BEUIECTBO (IIPOCTOE, CIOMKHOE),
SMIUpHUEcKas, rpapuueckas, MoJIeKysipHas (GOpMYIIbl BEIIeCTBA, XUMUYECKas peakuus,
CTEeXHOMETpUYecKuil Ko3unmeHt

2 Knaccudukanus v HOMEHKIaTypa HEOPraHMYECKUX COEIMHEHHUMN: OKCUIbI, KHCIOTHI,
OCHOBaHMUs, COJIU

3 CrexuomeTpusi. 3aKOHOMEPHOCTH HW3MEHEHUS M CIOCOOBI OMpEAeNICHUs] KOJIMYeCTBa
BerecTBa. OCHOBHBIE ONpeeeHus: (OpMyIIbHAS €IMHUIIA BEIIECTBA, MOJb, TOCTOSTHHAS
ABorazipo, MoJisipHas Macca, MOJISIPHBIM 00BbeM, MOJsIpHas Macca XHUMHYECKOIo
HKBHUBAJICHTA, MOJISIPHBIN 00beM XMMHYECKOTO DKBUBAJICHTA.

4 KonuyecTBeHHbIE 3aKOHBI NPOTEKAHUS XHMHUYECKMX PEAKLIUNA: COXPAaHEHUS MaccChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00bEMHBIX OTHOIIEHUH, ABOTaapo
U ciencTBus u3 Hero, MenneneeBa-Knamnelipona, 00beIMHEHUI Ta30BbIN, MapIMaTbHBIX
JlaBiaeHuil JlanbToHa, 3aKOH YKBUBAJICHTOB

5 Teopun crpoenus aroma. CoBpeMeHHasi TEOPHUST CTPOCHHUS aTOMOB. ATOMHBIE OpOUTaIIH.
KsanToBbie uncna. [TpuHIHIB 1 TpaBUiIa 3aN0JTHEHHS] ATOMHBIX OpOUTaei

6 Ilepuonnyecknii 3akoH. CtpykTypa Ileproauueckoil TabIuIIbI

7 [leproaMYHOCTh M3MEHEHUsSI CBOWCTB BJEMEHTOB. PacnpoCTpaHEHHOCTh XHMHUYECKHUX
AJIEMEHTOB

8 XuMUUecKasi CBSI3W: DHEPrus, JUIMHA, yroi cBA3U. Buabsl xumuueckoil csasu. CBoicTBa
KOBAJICHTHOM CBSI3U: HAINpPaBICHHOCTb, HACHIIIAEMOCTb, MOJSPHOCTb. VOHHAas CBS3b:
MOJISIPU3YEMOCTh M TOJISIpU3yIoliee AeicTBUe. Meramuindeckas CBsi3b: 30HHAS TEOPUs
KpuctauioB. Bonopoanas cBs3b

9 Metoa BaleHTHBIX CBs3€H, ruOpuan3aius. MeTo MOJEKYISIPHBIX OpOUTANICH: TTOPSII0K
CBSI31, MAarHUTHBIE CBOWCTBA MOJIEKYJI U HIOHOB

10 Meron ['miiecnu: mpoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB

11 MeKMONIEKYJIIpHBIE B3aUMOACUCTBUS

12 OCHOBHBIE TIOHATHS U ONPEACICHUS XUMUYECKOW TEPMOJAMHAMUKU: TEPMOJIMHAMUYECKAS
cuctemMa (M30JMUpPOBAaHHAs, OTKpPHITas, 3aKphbiTas), (pa3a, TOMOTCHHBIE U TETEPOTCHHBIC
CUCTEMBI, TTapaMeTpbl COCTOSHUS (3KCTEHCHUBHbBIC, MHTEHCUBHBIE), (DYHKIIUU COCTOSHUS,
XUMHUYECKHH  TEepMOIMHAMMYECKHI Mpolecc (CaMONpOM3BOJbHBIN, PaBHOBECHBIH,
HEpaBHOBECHBIN), (pa30BbIil IEpex01, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

13 IlepBblii 3aKOH TEPMOJMHAMUKH M €r0 MPWIOKEHHE K MpOIEecCaM B HACAIHHOM Tase:
HU30XOPHOMY, U30TEPMHUUYECKOMY, N300apHOMY

14 [Tonsitue TermoBoro »¢d@exrTa XUMHUYECKOW peakmuu: TEIuioBol 3(PdeKkT peakiuw,
TEPMOXMUMHUYECKOE U TEPMOJIMHAMUYECKOE YPaBHEHUS, CTAHJAPTHbIE TEPMOIMHAMUYECKUE
YCIJIOBHMSI, CTAH/IAPTHAS SHTAJIbIUS PEAKIINH

15 CraHgapTHBIC SHTATBIIMNA 00pa30BaHUS M CTOPAHUS BEIIECTB

16 3akoH I'ecca 1 ciencTBUA U3 HETO

17 Bropoii 3ak0H TepMOIMHAMUKN. DHTPONUS KaK (PYHKIUS COCTOSHUS CUCTEMBI

18 Tperwnii 3aKOH TEPMOIUHAMHUKHN. AOCOIOTHBIC 3HAUYCHUS CTAHIAPTHBIX SYHTPOIHIA BEIIECTB

19 Kpurepuun HanpaBieHHOCTH CaMOINPOU3BOIBLHOTO MPOIIECCa B 3AKPBITON CUCTEME

20 Kunernka xumndeckux peaxkiuii. OCHOBHBIE NOHTHSI U ONPEEIICHUS

21 OCHOBHOM MOCTYJIAT XUMUYECKON KUHETUKH




22 Binsinue temnepaTypbl Ha CKOPOCTh XMMUYECKUX PEaKIIMil
23 Teopernueckue NPeCTaBICHUS O CKOPOCTSAX AJIEMEHTAPHBIX PEaKIHil
24 Oco0EHHOCTH KWHETHUKHM T€TePOTeHHBIX peakiuil. Peaknu Ha TpaHuIie paszesna TBEpAoe
TEJIO0 — T'a3 ¥ TBEPJAOE TEJO — KUJIKOCTh
25 OcHoBbl KaTanu3a. OCHOBHbIE TOHATHS M OIpeaeieHus. MexaHu3Mbl MPOTEKaHUS
KaTaJIUTUYECKUX PEAKLIMI
26 Xumudeckoe paBHoBecue. OOpaTUMbIe U HEOOpAaTUMbIE XMMHUYECKHUE peakiuu. Bumbl u
0COOCHHOCTH XUMHUYECKOT0 paBHOBeCHs. KondecTBeHHbBIE XapaKTEPUCTUKN XUMUYECKOTO
paBHOBECHS
27 Brusinue paznuyHbix (BakTOpoB Ha XHMHYECKOe paBHoBecue. OCOOEHHOCTH OINMMCAHUS
PaBHOBECHSI B TETEPOT€HHBIX CUCTEMAX
28 OO6mue cBoiicTBa pacTBOpoB. OCHOBHBIC MOHSTHS M ONIPEIACIICHUS
29 Crioco0bl BbIpaXEeHUsI KOHIICHTPALUU PACTBOPOB
30 XUMHUYECKUE PABHOBECHUS B pACTBOPaX: COJIbBATAIIMS
31 TepMoanHaMHUYECKHE XapaKTEPUCTUKH Mpoiiecca 00pa3oBaHus paCTBOPOB
32 KosnmuratuBHbie CBOMCTBA paCTBOPOB
33 Brusinue pa3nuyHbIx GaKTOPOB HA CBOHCTBA PACTBOPOB DJICKTPOIUTOB
34 Jucconmanus cnabbIX JIEKTPOIHUTOB
35 PacTBOpBI CHIIBHBIX 3JIEKTPOJUTOB
36 HoHHBIE paBHOBECHS B BOJHBIX PACTBOPAX IEKTPOIUTOB
37 I'maponu3 coseil: MO KaTUOHY, IO AHHWOHY, TOJHBIM ruaponu3. CTeneHb H
KOHCTAHTaruapoan3a
38 [Tpon3sBeneHne pacTBOPUMOCTH. Y CJIOBHE 0OOpa30BaHMsI OCaIKa
39 Hanpagienne 0OMEHHBIX MPOLIECCOB B PACTBOPAX AJIEKTPOIUTOB
40 OKHCIMTEbHO-BOCCTAHOBUTENIBHBIC peakiiu. MeTo 1 3JIEKTPOHHOTO OaslaHca
41 DJIEKTPOAHBIE MPOLIECCHI: OCHOBHBIE OMPEICIICHUS
42 3axonsl Dapanes
43 IToTeHImanbl 3IEKTPOXUMUYECKON CUCTEMBI. JIBOMHOMN AJIEKTPUUECKUN CIION.
44 CranaapTHbIl BOJOPOJHBIN 3JEKTpOA. PN CTaHAAPTHBIX AIEKTPOJHBIX MOTEHI[MAIOB
MeTaiioB. YpaBHeHue HepHcra
45 XUMHYECKUE U KOHIICHTPAIIMOHHBIE raJIbBAHUYECKUE AJIeMEHTHI. DneMeHT Jlanuais-Axkoou
46 Onektponns. [ToTeHman pa3inokeHus, Mocae0BaTeIbHOCTh MPOIIECCOB HA AIIEKTPOIax
47 Knaccudukanmst Koppo3nOHHBIX Cpell, pa3pylmieHui u mporeccoB. [lokazarenu ckopoctu
KOPPO3UH
48 XuMUYecKasi KOppo3usi: BUJIbl U Pa3HOBUIHOCTH
49 DNEKTPOXUMHUYECKAs] KOPPO3HsL: IPUYMHBI U MEXaHU3M BO3HUKHOBEHUS
50 3anmTa OT KOPPO3UU: JIETUPOBAHUE METAJUIMYECKHX MaTepUaJIOB; U3MEHEHHE COCTaBa U
CBOMCTB KOPPO3HMOHHOM CPEJIbI; FJEKTPOXUMHUUECKAs 3aIIUTa: BUIbl U MEXaHU3M JCHCTBUS,
3alIUTHBIE TOKPBITHS: BUJIbI, METO/Ibl HAHECEHUS U 00JIaCTH TPUMEHEHUs
7.3.2. Kpurepuu u HOPpMBbI OLIEHKH
®opma
CemecTtp TIpOBEACHMH . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHO
arTecTaumu
1 3auer (1o Tekymuii pEeUTUHT COCTaBIISIET
HAKOMUTEILHOMY (GAITCHO» 55-100 Ganos
pEUTHHTY) HE 32UTCHON Tekymuii pedTUHT coctasisier 0-
54 6amioB




B ciiyyae HeyOBIETBOPUTENBHON C1auy 3a4eTa 110 HAKOIIUTEIIbHOMY PEUTHHIY IIPOBOJUTCS

YCTHasd caayda 3a4c€Ta mpernoaaBaTeiiro.

Kpurepun oneHku:

«3a4YTCHO»

®opma
NpOBe/IeHUs!
Cemectp . Kputepuu u HOpMBI OLIEHKHU
NMPOMEKYTOYHOI
aTTecTaluu
1 3Q4eT ITonable, JOCTATOYHO ITOJTHBIC
(ycTHO) WJIM TIOBEPXHOCTHBIE OTBETHI Ha

JIBA TEOPETUUYECKUX BOIMPOCA U3
CIIHICKa BOTIPOCOB K 3a4ETy;
[IpaBusbHbBIC, HEYETKUE OTBETHI
Ha JTOTIOJIHUTEIFHBIE BOMIPOCHI 110
JICKIIMOHHOMY KYpCY.

«HEC 3a4YTCHO»

He oTBeuaeT Ha BONpOCHI
TEOPETHUUECKOT0 XapaKTepa Uin
OTBEYaeT HENPaBUIHHO, HETIOIHO;
He orBeuaer ninn HCIIPaBUJILHO
OTBEYaeT Ha JJOTIOJTHUTEIbHBIE
BOIPOCHI.




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi JuTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 | H.C. AxmeroB OO0m1ast 1 HeOpraHMYECcKasi XUMHL: YUeOHUK YueOHUK 2020 OBbC «Jlanb»
/ H. C. AxmeToB. - 11-¢ u3n., crep. - CaHKT-
[TerepOypr: Jlanb, 2020. - 744 ¢c. - ISBN
978-5-8114-4698-8.
2 | H.B. KopoBuH [u np.]; mon | O6mas xumus. Teopus u 3agauu : yueOHOE Y4eOHoe mocodue 2022 OBC «Jlanby»
pen. H. B. Koposuna, H. B. | moco6ue ayis By3os / H. B. Koposun, H. B.
Kynemosa. Kynewos, O. H. I'onuapyk [u ap.] ; noa
penakumeit H. B. Koposuna u pod. H. B.
Kynemosa. - 6-e u3n., crep. - CaHKT-
[TerepOypr : Jlanb, 2022. - 492 c. - ISBN
978-5-8114-9026-4.
3 | B.B. Eropos Eropog, B. B. O6m1ast xumus : yaeOHUK 15 YueOHUK 2021 OBC «Jlanby»

By30B / B. B. Eropos. - 2-¢ u3z., crep. -
Canxrt-IlerepOypr : Jlans, 2021. - 192 c. -
ISBN 978-5-8114-6936-9.




8.2. JlomosHuTeJbHasl INTEpPATypa

KoanuectBo B
Tun (yueOHHK, yueOHOE

HAY4YHOM
Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJ10BoK) I'ox u3panus ondamorexe /
n/n MeToauYecKoe nmocoomue,
HpAKTHKYM, 1p.) HaunmenoBanue
> IBC
1 JI.JI. Bop3oBa OcHOBBI  00mIeH XUMHUHU [ DIIEKTPOHHBIN VYuebHoe nmocobue 2014 OBC «Jlanby»

pecypc]: yueb6. mocobme / JI.JZI. Bop3osa,
H.IO. Yepnukona, B.B. fkymeB. - CaHKT-
[TerepOypr: Jlaws, 2014. - 469 c.: un. -
(YueOnukm s By3oB. CrenuaibHas
muteparypa). - ISBN 978-5-8114-1608-0.

2 H.®. Crace Pemenne 3amadu  mo  oOmel  XUMHHA VYy4ebHOEe mocodue 2016 OBC «Jlaap»
[DnexTpoHHBIH pecypce]: yaeb. mocobue / H.
@. Cracs, A. B. KopmiyHos. - U3a. 3-e, cTep.
- Cankr-IlerepOypr: Jlanb, 2016. - 168 c.: ni.
- (YueOnukm s By30B. CrnenuaibHas
autepatypa). - ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos O0mass W  HEOpraHWyYeckass  XHUMHS. YuebHoe nmocobue 2019 OBC «Jlanby»
OKHUCIUTENBHO-BOCCTAaHOBUTEIIbHBIC
peakiu W  XHMHYECKOe pPaBHOBECHE.
COopHHMK 3aaHMii W BapHaHTOB: y4eOHOE
nocoobue / K. HO. TapxoB. - CaHkKT-
[etepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.

4 | H.H. ITaBnos OO0m1ast 1 HeopraHuvyecKast XUMUsl: Y4eOHHK / YueOHuK 2011 OBbC «Jlanb»
H. H. IlaBnoB. - 3-e wu3a., ucop., AOM. -
Canxkr-IlerepOypr : Jlanb, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.




Kaszaus :

8.3. Ilepeyenn nmpogeccnoHAIBLHBIX 023 TaHHBIX U HHGOPMAIHOHHBIX CHIPABOYHBIX
cucTemM
- BytnepoBckue coobmieHus [DIEKTPOHHBIA pecypc] : MHOTOMpeIMeT. Hayd. KypH. /
OO0 «MHHOBALIMOHHO-U3IATEIILCKUN 10M «byTIepOBCKOE HacieAue»». — DIEKTPOH. KypHal. —

00O «/HHOBaLIMOHHO-U3AATENBCKUN oM «byTinepoBckoe Hacienue»», 1999- . Pexum

JIOCTYyTIA K JKypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsl B MHTEpecax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. )xypH. / Cubupckoe otaenenne PAH. — Dnextpon. xxypHai. — HoBocubupcek : M3gaTenbcTBO
CO PAH, 1999- . Pexxum nocryna K xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MpOrpaMMHOro odecneyeHust

Ne Hanvenopanue IO PexBU3UTEI norOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc neicTBUsl — 6eCCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpok
JeicTBUSL — 6ECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBHS — OECCPOUHO
AcademicEdition

8.5. Omnmucanue MarepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI /Il OCYIIECTBJIEHUS
00pa30BaTeILHOIO MPoIecca MO0 JMCUUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00paTOPHii, MACTEPCKHUX H
Ne Ap- 001€KTOB /L5l NPOBEEHHs . IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
n/n | NpaKTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMN
padoThl o0yyarommxcsi (Homep ayIuTOPUM)
1 Jlexunonnast aynuropus (A-125) Crosbl  y4EeHMYECKHE TPEXMECTHBIE H
JIByXMECTHbBIE MOHOOJIOKH, CTOJ
[IPENOAABaTEIbCKUM, CTYII
npenojaBaTeNbCkuif, Kkadempa,  gocka
MeNoBasg. HKpaH HAaBECHOW, IPOEKTOp,
MIPOLIECCOP. MBIIIb KOMIL., YJIbT.
2 JlaGopatopuss oOmeld u Heopranuyeckod | Cton 1abopaTOpHBIA, CTON NPHUOOPHBIH,
xumun (A-310) BBITSDKHOM miKad, mkad uisi peaKTHBOB,
mKad AIS MOCYHbl, MapTa yd4eHHYecKas,
CTOJI MHUCHMEHHBIM, TYMOBI, MOWKH,
TaOypeThl, I0CKa MEJIOBAasl.
3 Kommbrorepnsrii knace (YJIK-812) Crombr YYEHHYECKHE, CTOJ
IIPENOaBaTeNbCKUM, CTYJIbs YUEHUYECKUE,
nocka ayautopHas (mapkepnas), IIK c
BBIXOJIOM B CETh MIHTEpHET
4 AynuTopust 15 caMocToATenbHOM padoThl (I'- | CToMbI, CTYIBS, KOMITBIOTEPHI.
401)



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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