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Pabouass mporpamma cocraBneHa Ha ocHoBaHuu DPI'OC BIIO/®I'OC BO u ydebOHOro miaHa

HanpaBiieHus: ToaAroToBky (crenuanbHoctr) 20.03.01 TexnochepHas 6e30macHOCTh
(KOO U HauMeHo8aHUe HaNPasieHuss N0020MogKu, cneyuanshocmu ¢ coomeemcemeuu ¢ @I'OC BI10/ ®I'OC BO)

PenensnpoBanne padoyei nporpaMmbl AU CHUATIIAHBI:

OtcyTcTBYET

VYuebnas (pabouas) mporpamma o100peHa Ha 3aceqaHuu Kadeapol « XUuMus, XHMHIECKUE
MPOIIECCH U TEXHOJIOTHM» (IpOoTOoKou 3acenanust Ne 1 ot 6 centsiops 2018 r.).

Peuensent
(OoadicHoCcmb, yueHoe 36aHue, CHeneHy) (noonucsw) (H.0. @Pamunus)
« _» 20 T

Cpok peiicTBus pado4eil mporpaMMsbl AUCUMILIMHBI 10 6 ceHTsa0ps 2023 1.
Nudopmanus 06 akryanu3anuu padoyeil NporpaMMsbl M CHHUILIMHBI:

[Tporokon 3acenanus kadeapsl « XUMUs, XUMAYECKUE MPOIecChl i TexHoaoruu» Ne 10 ot

10 oxtsi6pst 2017 r.

[TpoTtokomn 3acenanus kagenpsl No  OoT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[TpoTtokon 3acenanus kagenpsl No  0oT «_ » 20 1.
COT'JIACOBAHO

3aMecTUTENb PEKTOPA-AUPEKTOP NHCTUTYTA

WH)KEHEPHOU M SKOJIOTUYECKON O€30MacHOCTH
(8vinyckaioweli Hanpasienue (CneyuaibHOCmy))

«_» 20 T JL.H. 'opuna
(noonucsw) (H.0. @Pamunus)

YTBEPXIAIO

3aBenyrouuii kadeapoit
((XI/IMI/IH, XUMHUYCCKUE MTPOLECCHI U TEXHOJIOTUN
(pazpabomasweti PI1]])

«_» 20 T I".1. Ocranenko
(noonucyv) (H.0. @Pamunus)




AHHOTALIUA
JUCIHUILIMHBI (Y4e0HOT0 Kypca)

b1.5.09 Xumus

(MHIEKC ¥ HAUMEHOBAHWE JUCITUTLIIMHBI (yaeOHOTO Kypca))
1. Heap u 3apa4n M3y4YeHHsi AUCUUIIMHBI (Y4e0HOr0 Kypca)

Lens — hopMupoBaHHE COBPEMEHHOI'O MPEJCTABICHUS O BEIIECTBAX, UX CTPYKType, CBOM-
CTBaX U B3aMMHBIX MMPEBPALCHUSX.

3agaun:

1. laTe 3HaHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX B3aMMOCBSI3M MEXIY CTPOCHHUEM M XHUMH-
YEeCKUMU CBOMCTBAMU BEILIECTBA.

2. [IpuBUTH HaBBIKM aHAJINU3a MPOLECCOB, MPOUCXOIAIINX TPU MPOTEKAHUU XUMHUYECKHUX pe-
aKIHi.

3. Hayunuth NpuMEHATH MOJYYEHHBIC 3HAHUS M YMEHHUS JJII O€30MacHOTO HMCIOJb30BaHUS
BEIL[ECTB B MIOBCEIHEBHOM KM3HU U HA IPOU3BOACTBE, MPEIYNPEKACHUS IBICHHUI, HAHOCAIIUX BPEa
3I0POBBIO U OKPY>KAIOIIEH cperie.

2. MecTto qucuuminHbl (yaedHoro kypcea) B crpykrype OIIOII BO

JNannas nucuurummHa (yueOHBIM Kypc) oTHOCUTCS K bioky 1 «/lucummmael (Moaysn)», 6a-
30Basi 4acCTh.

JIMcuuIuIMHEL, ydeOHbIe KypChl, HA OCBOCHHUHM KOTOPBIX Oasupyercsi AaHHAs IUCIUTUIMHA
(yaeOHbIil Kypc) — BhICIIasi MaTeMaTHKA.

JIMCIUTUINHEL, Y9eOHbIE KYpPCHI, [UII KOTOPHIX HEOOXOAMMBI 3HAHUS, YMEHHS, HABBIKHU, MTPH-
oOperaemble B pe3yibTaTe U3yUeHHs TaHHOW JUCHUIUIMHBI (YUeOHOTO Kypca) — MaTepHaJoBeICHHUE
u TKM, 3K0JI0THS, TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPUAIIOB, IIPOMBIIIIIICHHAS! SKOJIOTHS, TI0XKa-
pOTYILICHHE.

3. IInanupyemsblie pe3yabTaThl 00y4eHUs] MO JUCHHUILINHE (Yy4eOHOMY Kypcy), CO-
OTHECeHHbIE ¢ IJIAHUPYEMbIMHU Pe3y/IbTaTAMHU OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMbl

®opmupyeMbie U Ili1anupyemble pe3yibTaThl 00yUeHUs
KOHTPOJIUpYeMble
KOMIeTeHIIUH
OK-10. CnocoOHocTh K | 3HaTh: TMpaBUja IOBEIEHUS U TEXHUKY O€30MacHOCTH B
MO03HaBaTEIbHOM XMMHYECKOH J1ab0paTOpuy; OCHOBHBIC IMOHATHUS W 3aKOHBI XMMUH,
JeSATeIbHOCTH METOABl  TMPOBEICHUA  HKCIEPUMEHTAIbHBIX  HCCIEIOBAHUH,

MOJTOTOBKA pabOyero MecTa; OCHOBHBIE 3aKOHBI B3aUMOCBSI3U
MEXIYy CTPOCHHEM U XHMHYECKUMH CBOWCTBAMH BEIECTB;
OCHOBHBIE 3aKOHOMEPHOCTH, COIPOBOXKAAIOIINE B3aUMOJIEHCTBUS
BEIIICCTB

YMeTp:  caMOCTOSTENbHO  paboTaTh € METOAMYECKUMU
pPEKOMEHJANUAMH, TPUMEHATH TEOPETHUYECKHE 3HAHWUS  JUIS
MPOBECHHUS OKCIEpUMEHTa W 00pabOTKHM €ro pe3yJbTaToB;
AHATM3UPOBATH TOTYyYEHHBIC PE3YIbTAThl; TPOBOAUTH 00PAOOTKY U
aHAIU3UPOBATH XUMHYECKHE MIPOLIECCHI; COCTaBJISITh
MaTepuaIbHbIC U SJHEPreTHYeCKue OaTaHChl XUMUYECKUX pPeaKInuit
BrnaneTs: MeTomamMu OpraHu3aldi  CaMOCTOSATEIBHOW padoTHI,
aHaJM3a TOJYYeHHOW HH(pOpMaIMK; CHOCOOHOCTHIO MPOBOJIUTH




aHajan3 HHGOPMAIIMK; METOIAMH aHAIM3a XUMHUUYECKHUX MPOIIECCOB,
CIIOCOOHOCTBIO COCTABJICHUS MATEPHAIBHBIX U JHEPreTUYECKHUX
0aJIaHCOB XMMHMYECKUX PEAKITHI

TemaTnueckoe copep:kanue AUCHUNTIHHbBI

Pasznen, moayan

Ilonpaznen, Tema

Monyne 1. Crpoenue u
CBOMCTBa BemlecTBa. Tep-
MOJMHAaMUKa M KHUHETHKa
XUMHUYECKHUX TPOIECCOB

Tema 1. OcHOBHBIE TOHATUS U 3aKOHBI XUMUU

Tema 2. OCHOBHBIE KJIACChl HEOPTraHUYECKUX BEIIECTB

Tema 3. Ctpoenue aroma. I[lepuoguueckas cucrema J.1. Menpe-
jeeBa

Tema 4. Xumunueckas cBsi3b. [IpocTpaHCTBEHHOE CTPOEHHE MOJIE-
Kyl

Tema 5. @a30Bble COCTOAHMS BEUIECTB. MEKMOIIEKYIISIPHBIEC B3au-
MOJICUCTBUA

Tewma 6. TepMoIMHAMIKA XUMUYECKUX PEAKIIUN

Tema 7. Kunetuka XuMndeckux peakiuil. XMMHUECKOE paBHOBE-
cue

Monyne 2. PacTtBopel u
JMCTIEPCHBIE CHCTEMBI.
DNEKTPOXUMHYECKHE IIPO-
LIECCHI

Tema 8. PactBopsl. CriocoOBI BBIpaKEHUSI KOHIIEHTPAIIMHU PACTBO-
poB. XMMHYECKHE PABHOBECHS B PACTBOpaxX

Tema 9. PacTBOpBI HEAJIEKTPOIUTOB U AJIEKTPOIUTOB

Tema 10. Konnoniuele pacTBOpsI

Tema 11. OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIUU. DJIEK-
TPOXUMHSI: OCHOBHBIC TTOHSTHUS

Tema 12. BO3HUKHOBEHHME 3JIEKTPOAHOTO MOTEHIMAaNa. [ anbpBaHu-
YECKUE MPOIIECCHI

Tema 13. DneKkTposin3 paciiaBoB U BOAHBIX pacTBOPOB

Tema 14. Kopposus meramioB. CriocoObl 3alUThl METALIOB OT
KOppo3uu

O0mas TpyA0eMKOCTh JMCHUILIUHBI (YdeOHoro kypca) — 4 3ET




4.

CTpyKkTypa u coep:kaHue TUCHHUILUIUHBI (Y4eOHOro Kypca) XuMus

Kypc nzyuenus 2
Pa3znean, Ioapasnen, Tema Buasbl yue6Hoii padoThl Heo0xoaumebIe DopmbI Pexomen-
MoayJab KonTtakTHas pa6ora CamocrosiTesibHasi padoTa MaTepHaIbHO- TeKyllero | ayemast
(B yacax) TeXHHYECKHe KOHTpOJId | JIMTepa-
BCET0 = ®DopMBbI MPOBEIEHAS ¢opmbI opranmsa- pecypchl (maume- | Typa (Ne)
v 9 g JIeKIuii, 1adoparop- 107071 HOBaHHUE
E § Z HBbIX, IPAKTHYECKHUX v CaMOCTOATENbLHOM OLlEHOY-
= = o g 3aHATHH, MeTObI 00Yy- § padoThI HOT'0
| = g 5 YeHHsl, peaiu3yiomme = cpeicTBa)
= s | £ Z 2 npumensiemyio oGpazo- |
E § = BaTeJIbHYI0 TEXHOJI0-
THIO
Monyns 1. | Tema 1. OcHOBHBIE | 2 Beb6unap Ha oH- 10 W3yuenue BU/JIEO- LMS-cucrema Ha IIpome- [1-4]
CrpoeHre ¥ | MOHATUSA M 3aKOHBI JAWHIUIOMAKE, TUCKYC- JEKIMH 10 WTOraMm ocHose Moodle, KYyTOU-
CBOWCTBA Be- | XUMHU cusl B yate BeOMHapa. BeOMHapa 1o Teme 1. KOMITBIOTEP JHO0 HBII TecT
mecta. Tep- Brinonnenue  mpo- TUTAHIIIET JTHOO o teme 1.
MOJIUHAMUKA W MEXKYTOYHOTO TecTa cMapThoH
KUHETUKA XU- no teme 1. AHanuz
MHYECKUX MOBEJeHU  00yda-
TIPOIIECCOB FOIUXCSL TP TIOMO-
o LRS-cuctemsr u
Experience API,
aHaJIu3 TEeKyLIel
yCIIeBaeMOCTH  TIpH
IOMOIIN BPC-
peiituHra
Tema 2. OcHOBHBIE 6 CamocTosTeabHOoe LMS-cucrema Ha IIpome- [1-4]
KJIaCChl HEOPTaHH- U3ydeHHe Marepua- ocHose Moodle, KYyTOU-
YECKHX BEIECTB JOB  3JEKTPOHHOTO KOMITBIOTED JIN00 HBIA TecT
y4eOHHKA 10 TeMe 2. TUTAHIIIET JTHOO 1o reme 2
BeimostaeHne  mpo- cMaptdoH

MEKYTOYHOTO TeCTa
mo teme 2. AHanus
MoBeNeHNsT  o0ydYa-
FOLIMXCS TPU TTOMO-
i LRS-cucrembr u




Experience API,
aHanu3 TeKyLlei
yCIIEBaeMOCTH  TIpU
ITOMOIIA BPC-
perTrHra

Tema 3. Crpoenue
aroma. Ilepmonu-
qeckast cucTemMa
J.. Menneneena

10

CaMOCTOSTENbHOE
W3ydeHHe Marepua-
JIOB  DJICKTPOHHOTO
y4eOHHKa TI0 Teme 3.
Beimonnenue  mpo-
MEKYTOYHOTO TecTa
mo teme 3. AHaiu3
MOBEJCHUS ~ 00yda-
IOIIMXCSI TIPU TIOMO-
mu LRS-cucreMsr u
Experience API,
aHaJIu3 TEeKyLIel
yCIIeBaeMOCTH  TIpH
IIOMOIIHA BPC-
perTrHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHOO
IUIAHIIET JTHO0
cMaptdoH

TIpome-
KyTOY-
HBIA TEeCT
mo Teme 3

[1-4]

Tema 4. Xumude-
ckasi cBs3b. lIpo-
CTPAHCTBEHHOE

CTPOEHHUE MOJIEKYI

10

CamocrosTenpHOe
W3ydeHHe Marepua-
JIOB  BJIEKTPOHHOTO
yueOHHKa 110 TeMe 4.
Beimonnenue  mpo-
MEKYTOYHOTO TecTa
no teme 4. AHanuz
MOBEJCHUS ~ 00yda-
FOIUXCSL TP TIOMO-
nmwm LRS-cuctemsr u
Experience API,
aHaJIu3 TEeKyLIEeH
yCIIeBaeMOCTH  TIpH
IOMOIIIHN BPC-
peiituHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHO0
IUIAHIIET JTHO0
cMapThoH

TIpome-
KyTOY-
HBIH TECT
mo teme 4

[1-4]

Tema 5. dazosbie
COCTOSIHUS BeE-
mecTB. MexMmore-
KYJIIPDHBIC B3aHMO-

CamocrostensHoe

U3y4eHUEe MarepHua-
JOB  3JEKTPOHHOTO
yueOHHKa 110 TeMe 5.

LMS-cucrema Ha
ocHoBe Moodle,

KOMITBIOTEP JTHO0
TUTAHIIET JTU00

IIpome-
KYTOU-
HBEIH TeCT
o Teme 5

[1-4]




neicTBUsS

Breinonnenune  mpo-
MEXYTOYHOTO TecTa
no teme 5. AnHamu3
MoBeNleHNsT  o0ydJa-
FOIUXCSI TIPH TIOMO-
mu LRS-cucremsr n
Experience API,

cMapThoH

aHaJIn3 TEeKyLIel
yCIIEBaeMOCTH  TIpH
[TOMOIIN BPC-
peiituHra
Tema 6. Tepmoau- Brinonnenue nadopa- 10 CamocTosTeabHoe LMS-cucrema Ha Otuer mno [1-4]
HAMHKA  XUMHYC- TOPHOU pabOTHI C KOH- HW3YYCHUC MaTepua- ocHoBe Moodle, nabopa-
CKUX peaKnui CyIbTaluei mpernoiaBa- JIOB  3JIEKTPOHHOTO KOMIBIOTEP JTU00 TOPHOU
Tens Ha popyme u uepes y4eOHHKA 10 TeMe 6. IUTAHIIET JIU00 paborte.
KOMMEHTapHH B 3a/1aHU- CamMocTosTeIpHOe cMaptdoH TIpome-
SIX BBITIOJIHEHHE  J1a00- KYyTOY-
paTtopHOif  pabOTHI. HBIA TecT
KonTpons cmenst 1P o Teme 6
-aJIpecos, aHaIN3
TEeKyllel  ycresae-
MOCTH TIPH TOMOIIU
BPC-peiftunra. Bel-
MOJTHCHUE TPOMEKY-
TOYHOTO TecTa IO
Teme 6.
Tema 7. Kunernka Brinonnenue npakruye- 10 CamocTosTensHoe LMS-cucrema Ha Otuer mno [1-4]
XUMHYECKHX peak- CKOI1 pabOThI C KOH- HM3YYCHUC MaTepua- ocHoBe Moodle, MPaKTH-
. XuMHYEcKoe CyJIbTallMEN MpenoaBa- JIOB  3JIEKTPOHHOIO KOMITBIOTEp JINOO YeCKOMu
paBHOBECHE Tens Ha popyme U gepes y4eOHHKa TI0 TeMe 7. TUTAHIIET JTU00 pabore.
KOMMEHTApHH B 33JIaHU- CamMocTosTeapHOe cMaptdoH TIpome-
SIX BBITIOJIHEHHE — TIpaK- KyTOY-
THYeCKOH  paboTHI. HBIA TecT
Kontpons cmensr 1P o teme 7

-aJIpecoB, aHanu3
TEeKylled  yclresae-
MOCTH IIPHU INOMOLIU
BPC-peiftunra. Bei-
IIOJIHEHUE ITPOMEKY-




TOYHOrO TeCTa IO
Teme 7

Mopynb
PactBops!
JIACTICPCHBIC
CHUCTEMBI.
DIEKTPOXH-
MHUYECKUE
TIPOIIECCHI

2.

Tema 8. PacTtBOpBI.
Cnoco0blI  BbIpake-
HUS KOHIEHTPAIUN
pacTBOpoB. XHUMH-
YECKHE PAaBHOBECHS
B pacTBOpax

10

CaMocTosITenbHOE
U3yYeHHE Marepua-
JIOB  3JIEKTPOHHOTO
y4eOHHKa TI0 TeMe §.
Beimonunenue  mpo-
MEXYTOYHOTO TecTa
mo teme §. AHamm3
MoBeNleHNsT  o0ydJa-
IOIIUXCSI TIPU TIOMO-
m LRS-cucrembr u
Experience API,
aHaau3 TEKYLIEH
YCIIEBaEMOCTH  TIPHU
IIOMOIIHA BPC-
perTrHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHOO
TJIaHIIET JIN00
cMaptdoH

IIpome-
KYTOU-
HBIA TEeCT
mo Teme 8

[1-4]

Tema 9. PactBOpHI
HEIJIEKTPOIUTOB |
JNEKTPOJIUTOB

Bebunap Ha oH-

JTAWHILIONIAIKE, TUCKYC-

cus B yaTe BeOMHapa.

10

N3yuenne BHUJIEO-
JEKIMA TI0 HTOTaM
BeOMHapa 1o teme 9.
Beimonnenue  mpo-
MEXYTOYHOTO TecTa
no teme 9. AHanuz
MOBEJCHUS ~ 00y4a-
IOIUXCS TPU TIOMO-
m LRS-cuctembr u
Experience API,
aHaau3 TEKYLIEH
yCIIeBaeMOCTH  TIpH
IIOMOIIHA BPC-
perTrHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHOO
IUIAHIIET JTHO0
cMaptdoH

TIpome-
KyTOU-
HBIA TEeCT
mo Teme 9

[1-4]

Tema 10. Kosmro-
HIHBIC PACTBOPHI

10

CaMOCTOSTENbHOE

W3yYeHHE MaTepua-
JIOB  DJICKTPOHHOTO
y4eOHHKa 10 TeMe
10. BrinosHeHnue
MPOMEKYTOYHOTO

Tecta mo Teme 10.
AHanu3 mnoBeaeHUs

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHOO
IUIAHIIET JTHO0
cMapThoH

TIpome-
KyTOU-
HBIM TECT
o TeMe
10

[1-4]




oOydJaromuxcst  Ipu
MOMOIIH LRS-
CUCTEMBI u
Experience API,
aHaJIu3 TEKyLIEH
yCIIEBaeMOCTH  TIpH
IIOMOILA BPC-
perTuHra

Tema 11. Oxwucnu-
TENBHO-
BOCCTAHOBUTEIb-
HBIE peaxIuu.
ONEeKTPOXUMHUS:
OCHOBHBIE NTOHATUS

10

CaMOCTOSTENBHOE
W3ydeHHe MaTepua-
JIOB  BJIEKTPOHHOTO
y4eOHHKAa 10 TeMe
11. BrinosiHenue
MPOMEKYTOYHOTO
Tecta mo Teme 11.
AHanu3 TOBeNEHUS
oOygaromuxcs TpH
ITOMOILIA LRS-
CHCTEMBI u
Experience API,
aHaJIn3 TEeKyLIel
YCIIEBaEMOCTH  TIPHU
MOMOIITHA BPC-
peiituHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHO0
IUIAHIIET JTH00
cMapThoH

TIpome-
KyTOY-
HBIH TECT
o TeMe
11

[1-4]

Tema 12. Bo3uuk-
HOBEHUE JJIEK-
TPOJITHOTO  TMOTEH-
mvana. [l ampBaHu-
YeCKHe TPOIIECChI

10

CaMoCTOSTEILHOE

U3yYeHHE Marepua-
JIOB  3JIEKTPOHHOTO
y4eOHHKa 10 TeMe
12. Brimonnenne
MPOMEKyTOIHOTO

Tecta mo Teme 12.
AHaIu3 TNOBEIEHUA
oOygaromuxcs TpH

[IOMOIIHN LRS-
CUCTEMBI u
Experience API,
aHaau3 TEKYLIEH

yCIeBaeMOCTU  TIpU
IOMOIIHA BPC-

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEP JTHO0
MJIaHIIET 00
cMaptdoH

IIpome-
KYTOU-
HBIH TeECT
o TeMe
12

[1-4]




peiituHra

Tema 13. Dnekrpo-
U3 pacIuiaBOB U
BOJHBIX PaCTBOPOB

10

CaMocTosiTenbHOE
HW3YYCHUC MaTepua-
JIOB  3JIEKTPOHHOTO
yugeOHHKa 10 TeMe
13. BrimoHeHue
MIPOMEKYTOTHOTO
Tecta mo Teme 13.
AHaIu3 TNOBEIEHUA
oOygaromuxcs TpH
MOMOIIH LRS-
CHUCTEMbI nu
Experience API,
aHaau3 TEKYLIEH
YCIIEBaEMOCTH  TIPH
TIOMOILU BPC-
perTrHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEP 00
TJIAHIIET JIN00
cMaptdoH

IIpome-
KYTOU-
HBII TecT
o  TeMe
13

[1-4]

Tema 14. Koppo-
3Us METaJIIOB.
Croco0Obl  3aIIHTHI
METaJUIOB OT KOp-
posuun

10

CaMOCTOSTENbHOE
W3ydeHHEe MaTepHa-
JIOB  DJICKTPOHHOTO
yugeOHHKa 10 TeMe
14. Brimonnenne
MPOMEKYTOYHOTO
Tecta mo Teme 14.
Ananuz 1moBeaCHUS
oOydJaromuxcss  1pu
MIOMOIITHA LRS-
CUCTCMBI nu
Experience API,
aHaJIu3 TEeKyLIel
yCIIeBaeMOCTH  TIpH
TIOMOILU BPC-
penTuHra

LMS-cucrema Ha
ocHoBe Moodle,
KOMITBIOTEp JTNOO
IUIAHIIET JTHO0
cMaptdoH

TIpome-
KyTOY-
HBIA TECT
o  TeMe
14

[1-4]

IToaroroBka k 3auery

3,75

CaMoCTOSITEIRHOE
TECTHPOBAHUE T10
0aHKy TeCTOBBIX
3aJaHUH HE MEHee
600 Bompocos, aHa-
JIU3 TIOBEJICHUS Te-

LMS-cucrema Ha
ocHoBe Moodle,
KOMIBIOTEP JTU00
MJIaHIIET 00
cMapThoH

Hrorossrit
TECT

[1-4]

10




CTHPYIOLIUXCS TIPU
nomou LRS-
CHUCTEMBI U
Experience API,
KOHTPOJIb CMEHBI [P-
azpecoB, yoaJeHHAs
ayTeHTH(pHUKAINA
TP TIOMOIITH PacIIo-
3HaBaHU JIUII, aHa-
JIU3 TEKYIEH ycre-
BAE€MOCTH IIPH I10-

Mo BPC-
peiiTuHra
[IpomexyrouHas aTTecranus (3a4er) 0,2 3auer [1-4]
5
Hroro: 2 2 10,25 135,75
8,25
5. Kpurepun u HOpMBI TEeKyLIero KOHTPOJISI U IPOMEKYTOYHOI aTTecTalnu

MaxkcumanbHasi CcyMMa, KOTOPYIO MO>KHO HaOpaTh, BBIMIOJIHUB BCE 3a/1aHUS U TeCThl, cocTaBisgeT 100 6amos.

DopMBbI TeKYLIETr0 KOHTPOJISI

YcaoBus gonycka

Kpurtepnu u HOpMbI OLIEHKH

JlaGopaTtopHnas pabota

Honyckarorcs Bce

Max
4 danna

- 4 Gayuta BBICTaBJISIETCSl CTYJICHTY, €CITH OTYET BBIIIOJIHEH 0€3 3ame-
YaHWH;

- 3 Oana BBICTABIISICTCS CTYICHTY, €CIIM B OTYETE COACPIKATCS HE-
OOJIBIIINE HEJOUETHI,

- 2 Oamma BBICTAaBISIETCS CTYIEHTY, €CIM B OTUYETEC COAEPIKATCS
OIIMOKY B BHIBOJIE K paboTe;

- 1 Gan BeICTaBISIETCSl CTYJCHTY, €CIIH B OTYETE COAEPIKATCS CYIIIe-
CTBEHHBIC OIIMOKHU B pacyeTax;

- 0 GayutoB BBICTABISIETCS CTYNICHTY, €CIU JIabopaTopHas paboTa He
BBITIOJTHEHA

[IpakTrueckas padota

Honyckarorcs Bce

Max
4 danna

- 4 Gayna BBICTABJISIETCS CTYICHTY, €CJIM BBHITTOTHEHBI 6 3a/1aHUI;
- 3 Gayi1a BBICTABIISIETCS CTYACHTY, €CIIU BHIIOJHEHBI 4-5 3a1aHus;
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- 2 GaJyia BBICTABIISIETCS CTYAEHTY, €CIIU BBIIIOJIHEHBI 3 3a/1aHus;

- 1 GaJ BBICTABISIETCA CTYJCHTY, €CJIM BBIMOJIHEHBI 1-2 3a1aHus;

- 0 6a;mI0oB BBICTABISETCA CTYAEHTY, €CIIM IpaKTU4ecKas padboTa He
BBITIOJTHEHA

[IpomexxyTOUHBIE TECTBI TIO Te-
mam 1-14

Honyckarorcs Bce

Max
42 6anna
(3 Gayna 3a Kax-
IblA  IIPOMEXY-
TOYHBINA TECT)

1 Bompoc — 0,5 6amna
(6 BOIPOCOB B Ka)KJJOM ITPOMEKYTOYHOM TECTE)
OrpaHnyeHHEe Ha KOJMYECTBO MOIBITOK: 3

HToroBelii TecT

Jomyckarores Bce

Max
50 damoB

1 Bonpoc — 2 Ganna

(25 BOIIPOCOB B UTOTOBOM TECTE)
OrpaHnyueHHe Ha KOJUYECTBO MOMBITOK: 2
Orpanunuenue no Bpemenu: 40 MuH.

OtMmetka 00 sk3amMeHe (hOpMHUPYETCs aBTOMAaTHUECKH, HA OCHOBE MUTOTOBOTO PEUTHHTOBOTO Oayljia IO pe3ysIbTaTaM MPOXOXKICHHS CTYJIECHTOM
JTUCIUIUTAHBL, B COOTBETCTBUU co [1Ikanoii nepeBoia peUTHHTOBBIX OAJIJIOB B TPAAUIIMOHHBIC OIICHKH:

dDopMa npoBeIeHUs
MPOMEKYTOYHOM aTTeCTANMHU

YcaoBus gonycka

Kpurtepuu u HOpMbI OLIEHKH

3ader (110 HAKOTIUTEIPHOMY PEii-
THUHTY)

14

Breimonaenne  maGopatopHoOi,
MPAaKTUYECKON paboT, Mmpome-
’KYTOUHBIX TECTOB IO TeMaMm 1-

«3a4TEHO» 40 — 100 6amtoB

«HE 3aYTECHO» MmeHee 40 0aiu1oB
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6.

KpuTtepun u HOpMbI OLIEHKH KyPCOBBIX padoT (MPOEeKTOB)

KypcoBblie paboTs! (ITPOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7.

IIpumepHasi TeMaTHMKa NHCBMEHHBIX padoT (KypcoBbIX, pedepaToB, KOH-

TPOJIbHBIX, pac4eTHO-rpaguyecKuXx u ap.)

[TuceMenHbIe pabOTHl y4€OHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

8. Bomnpocs! k 3auery
Ne n/m Bonpocsl

1 OCHOBHBIE IOHATHS XMMHH: aTOM, HOH, MOJIEKYJIa, 3JIEMEHT, BEIECTBO

2 CHUMBOJIBI XUMUYECKUX DJIEMEHTOB

3 Mo - KaK eJMHUIIA U3MEPEHUST KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHMs Macchl, IOCTOSHCTBA cocTaBa. [IpMMeHEeHNE ero B XMMHUYECKHUX
pacuerax

5 3aKOH ITOCTOSIHCTBA cocTaBa. [IpuMeHeHne ero B XUMHYECKUX pacueTax

6 ["a30BbIii 3aKOH KPATHBIX OTHOIICHUI U TPUMEHEHUE €r0 B TEXHUYECKUX pacueTax

7 I"a30BbIii 3aKOH ABOTaJpO ¥ MPUMEHEHUE €T0 B TEXHUYECKUX pacyeTax

3 l"a3oBblii 3akoH MeHpeneeBa-Knaiinepona 1 NpUMEHEHUE €r0 B TEXHUYECKUX pac-
yeTax

9 XUMUYECKU SKBUBAJIEHT MPOCTBIX U CJIOKHBIX BEIIECTB

10 MoutsipHast Macca 1 MOJISIPHBIM 00bEM SKBUBAJICHTA

11 3aKOH YKBHBAJICHTOB

12 [Tonsitue 06 sHTaIBNUU. [1epBBI 3aKOH TEPMOIUHAMHUKH.

13 DHTabNHs 00pa30BaHUsI BEIIECTBA

14 OHTanbnus peakuu. 3akoH I'ecca

15 DHTAIBINS CTOPAHKS M TEITUIOTBOPHAS CTIOCOOHOCTH TOTIJIUB

16 DHTpomnus - Kak TepMoJIuHaMudeckas (yHKIUS COCTOSIHHUS CHCTeMBI. Pacuer 3H-
TPOIUU PEAKINH

17 HanpaBieHHOCTh XUMHUYECKUX peakiuii. Jueprust [ md6ca

18 CKOpPOCTh XUMHUUYECKUX peakiii. [ OMOreHHbI€ U T€TePOTeHHBIE TPOIIECCHI

19 3aKkoH JIelcTBYIOMUX Macc. KOHCTaHTa CKOPOCTH peaKIuu

20 3aBUCUMOCTBH CKOPOCTH OT TeMmnepatypbl. TemneparypHslii ko durment. [IpaBuio
Bant-I'odda

1 VYpaBHeHue AppeHunyca. 3aBUCUMOCTb KOHCTaHTBI CKOPOCTH OT TemIepaTypsl. Pac-
YeT SHEPruu aKTUBalluU

22 3aBHCHUMOCTb CKOPOCTH PEAKIIMU OT NapLHaIbHOIO JaBJICHHUS

23 Xumuyeckoe paBHoBecre. KoHCcTaHTa paBHOBECHSI.

24 Cwmemenne xumudeckoro pasHosecust. [Tpunnun Jle-Illarense

25 PactBopel. CriocoOBI BeIpaKeHUSI KOHIIEHTPAIIUH PACTBOPOB

26 MexaHu3m pacTBOpeHus. TepMOIMHAMUKA PACTBOPEHUS.

27 KomnuratuBHbIe CBOMCTBa pacTBOPOB: 3aKOHBI Payns u Bant-I'odda

28 VcTuHHBIE M TOTEHIMATIBHBIE JIEKTPOJIUTHL. Jluccouanus 31eKTPOIUTOB (KUCIIOT,
OCHOBaHui, cozeit). KoHcTanTa auicconuaniy NOTEHIMAIBHBIX JJIEKTPOJIUTOB

29 3akoH pazbasieHust OctBanpaa. Mzotonndeckuii KoahuimenT.

30 3akonsl Paynst u Bant-I'odda s pacTBOpoB 351€KTpOIUTOB

31 Hucconmanus Boasl. Bogopoaasiii mokazarens (pH)

32 [IpousBeneHne pacTBOPUMOCTH.

33 OOMeHHbBIE peakIIui B pacTBOPAX JIEKTPOIUTOB




34

I'maponus. pH BogHBIX pacTBOPOB cosel

35 JucnepcHele cuctemsl. KosmoniHele pacTBOPBI

36 ITonydyeHune KOJIIOMIHBIX PaCTBOPOB

37 CBolicTBa KOJUIOMIHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBI

39 DNIEKTPOAHBIN MOTEHIIHAT.

40 Ypasaenue HepHcra. CTaHaapTHBIN 37€KTPOAHBINA NOTEHIUAI

41 XUMUYECKUE UCTOYHUKHU TOKA. ["anpBannyeckuit anemenTt. [Ipunnun u pacuer 9J1C

42 DNEKTpOan3 pacniaaBoB. PacTBOpUMBIN aHOJ

43 DJIEKTPOJIN3 BOJIHBIX PaCTBOPOB. KaTo1HbIE U aHOJIHBIE TPOLECCHI

44 3axonsl Dapazes.

45 [IprMeHeHue 3JeKTpoJin3a B MPOMBIIIIIEHHOCTH

46 Kopposzus METAJIOB U CILTABOB. [Tpuunnbl KOppO3UKU. TUIBI U BUIBI KOPPO3UOHHBIX
MOPAKEHU

47 Xumuueckass Koppo3us MeTamuioB. ['azoBasi koppo3us. XapakTepUCTUKA OKCHIHBIX
TIJICHOK

48 DnekTpoxumMuueckas kopposusa. Koppos3uss Ha KOHTakTe ABYX MeTaioB. OleHKa
CKOPOCTH KOPPO3HOHHBIX IPOLIECCOB.

49 Brustaure pa3nuyHbiX (pakTOpoB HA AIEKTPOXUMUUYECKYIO KOPPO3HUIO

50 Mertoapl 3aIUTHl METAIOB OT KOPPO3UU. MeTaITMYeCKue U HEMETANIMYECKHUE T0-

kpeiTud. [IporexktopHas u karonHas 3ammTa. UHruOuTopsl Koppo3uu
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9. @oH/J OLEHOYHBIX CPEACTB VIS NMPOBeICHHUS NMPOMEKYTOYHOH aTTecTaluu
o0y4yaimmxcs Mo AUCHHILIHHE

9.1. Ilacmopt ¢oHIa OLIEHOYHBIX CPECTB

Ne KonTposmpyembie pa3ue- KOIUI KOHTpOMpye- HaumeHoBaHue
MOl KOMIIeTEHIIUH
n/n Jbl (TeMbl) JUCHUATIHHBI OLIEHOYHOI0 CPeACTBA
(MJIM ee 4acTH)

1 Monynsb 1. OK-10 OTyeT mo nMpakTHIECKou padore.
CtpoeHne W CBOWCTBa Be- Otuer mo mabopaTopHOil pado-
niecTBa. TepMoauHaMUKa U Te. IIpoMexKyTOUHBIE TECTHI IO
KUHETHKA XUMHYECKUX temam 1-7
IPOLIECCOB

2 | Mopyns 2. PactBOopel u OK-10 IIpomexxyTouHble TECTBI IO Te-
JIMCTIEPCHBIE CUCTEMBI. MaM §-14
DNEKTPOXUMHUYECKHE TIPO-
1[ECCHI

9.2. TumnoBble KOHTPOJIbHbIE 32JJaHUSI UJIM UHbIe MAaTEPUAJIbl, He00X0AUMBbIE J1JIs
OLEHKM 3HAHWIi, YMEHHUi, HABBIKOB U (MJIH) ONBITA [ESITEJLHOCTH, XapaKTepPH3YHIIUX
sTanbl GoOpMHUPOBAHUA KOMIIETEHIUII B MpoLecce 0CBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMbl

9.2.1. KommuekT 3aaHuil 1JI NPAKTHYECKOH padoThI

[TnceMeHHOE 3a/laHne 3aKI0YaeTCsl B pelieHuH 3aaad 1-6 mo teMam «OCHOBHbBIE MOHS-
TUS U 3aKOHBI Xumumn», «Ctpoenue aroma. [lepuonudeckas cucrema /.M. MenneneeBay, «Tep-
MOJMHAMHUKA XUMUYECKUX peakiuii» u «KMHeTuKa XUMMUYECKUX peakuuil. XMMHUYECKOEe paBHO-
BECHE.

MeTtoaudeckne peKOMEHIAINUHN IO BBITTOJHEHUIO TPAKTHYECKON paOOoThI:

- 3HAKOMCTBO C YCJIOBHEM 33/1a4H;

- pu HEOOXOAMMOCTH JOIOJIHUTEIbHASI TPOPa0OTKa TEOPETHUUECKON YacTh Kypca
10 TeMaM 3a/1a4 U PaCCMOTPEHHE MPUMEPOB PEIICHHsI IOA0OHBIX 3aj1a4, MPUBEJACHHBIX B JIOTIOJ-
HUTCJIBHBIX MAaTCpUajiax mo AUCHUILINHE,

- odopMIIEHHE PEIICHMUS.

Homep BapuanTa 3a1a4 onpeaensieTcsi ¢ TOMOIIBIO TaOIHIIBl IO TIEpBOM OyKBe (pamummu
CTYyJICHTA.
Ta6mmia. Beibop HoMepa BapraHTa

Byksa | A, S b B r il EE | X3 | LD K 1

Ne Bap. 1 2 3 4 5 6 7 8 9 10

BykBa M H O I1 P cu | T | VIO | &, X | LY

Ne Bap. 11 12 13 14 15 16 17 18 19 20

No Bap. 3amauva 1

1 Paccuntate 00beM BOAOpO/IA, BBIACISIONMErOCS TpH B3aumoaencTeuu 0,5 Kr Kayib-
uus ¢ Booit npu temneparype 85°C u napnerun 650 MM pr. cT.

2 PaccuntaTh 06beM 1 Mons XJIOpUCTOro Bojgoposa npu temmeparype 170°C u nas-
nenun 120 xIla.

3 PaccunTaTh Maccy u ooseM 10°* Monmekyn azora npu Temmnepatype 250°C u nasne-
muu 170,5 xIla.
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PaccunTaTh KOIMYECTBO MOJIEKYJ a30Ta, comepxkamuxcs B 10 1 N2, B3AThIX TIpH -
20°C u naBnenuu 1,5 atm.

Paccunrtate 00beM KHCITOpOA, KOTOPBIM BBIACIUTCS MPU pa3iokeHuu 24,5 T XJ0-
pata kamust KClO3 B mpucyTCTBHH KaTalnd3aTopa TUOKCUAA MapraHiia MpH TeMIie-
parype 220°C u naBnenuu 1,2 aTm.

PaccuuTaTh jaBleHHE ras3a, eciii B IUcTepHe oObeMoM 10 M> comepsxutcs 200 Kr
kucnopona pu 15°C.

PaccuuTarh MOJSIpHYIO Maccy BeIIecTBa, eciii 36,95 r ero B mapooOpa3HOM COCTO-
SHUM 3aHUMAIOT 00beM 16,4 1 pu Temnepatype 127°C u naBnenuu 95,99 xIla.

PaccuuTars mMaccy Hatpus, HeoOxomumyto i noxydenus 100 mu Bogopoaa mpu
B3aMMOIelicTBUM ero ¢ Bojoit mpu Temmeparype 15°C u nasnennu 100,79 xI1a.

Paccuurars Maccy oxcuna prytu (II), ecnmu npu pas3noskeHHH 3TOTO BEIIECTBA BbI-
nenmnock 1,8 1 kucnopona npu temneparype 350°C u naBnenun 745 MM pT. CT.

10

PaccunTaTh JaBleHMe Ta3a B cocyse, ecnu 10%* MonmekymaToro rasa mpu Temmepa-
type 27°C 3anumaror 06bem 3 1.

11

Onpenenutb 00beM BO3/IyXa, KOTOPHIH MOTPEOSIET JBUTATENH MPH COKUTAHUHM OCH-
3uHa Ha nmyTd oT MockBbsl 10 Cankr-IlerepOypra mmuHoi 600 KM, IpUHUMAsSL, YTO
6eHsuH, coaepxkamuii 85% yraepona u 15% Bogoposa, cropaer MoIHOCThIO, a pac-
XOJI TOIUIMBA Ha | KM myTH Juist JIerkoBoM MamuHbl paBeH 200 T.

12

OnpenenuTth CTENEHb YUCTOTHI MpaMopa, eciii u3 109,4 T ero npu pas3ioKEHUH Bbl-
fenuiock 25 11 yriekucioro rasanpu temneparype 15°C u napnennu 100,4 kI1a.

13

OnpenenuTth, A0 KaKOW TeMIIepaTypbl HAJI0 HArpeTh YIJIEKUCIIBIA Ta3, YTOOBI TIPHU
nasinenun 210,76 klla oH 3aHsu1 06bem 125 11, ecniu ipu 12,5°C u naBnenuu 101,2
klla on 3anuMaet o6beMm 250 1.

14

OmnpenenuTh MOJISPHYIO Maccy BemlecTsa, ecau 380 M ero napos mpu 97°C u nas-
snennn 98,66 klla nmeror maccy 1,9 1.

15

OmnpenenuTh 06bEM BO3IYyXa, HEOOXOMMMEIH I TONHOTO CropaHus 1 M° Trasa,
nMeromero cocras: 50% Bonopoaa; 25% merana; 10% yrapHoro rasa; 2% sTuieHa;
13% Heropro4ux npuMecen.

16

Onpenenuts 00beM yriaekucnoro raza npu temmeparype 20°C u nasnenuum 1,12
aTM., KOTOPBIM MOYHO IOJIY4YHUTb NPU CXKUTAaHUU 5 T yris, coaepxkamiero 95% yrie-
poja.

17

Onpenenuth MOJISIPHYIO MaccCy rasa U €ro ImioTHOCTh MO BO3AYXY, €ciu 1,5 r atoro
raza nipu Temneparype 17°C u napnaenuu 99,99 xIla 3arumaror o6bem 0,624 1.

18

OnpenenuTh MOJISIPHYIO MacCy ra3a u €ro IioTHOCTh 0 BO3AYXY, eciu 750 M1 3To-
ro rasa npu temmneparype 27°C u napnennu 99,99 kIla umeror Maccy 1,024 r.

19

Onpenenuts MOJSIPHYIO MacCy BEILIECTBA U IUIOTHOCTh €ro MapoB IO a30Ty, €ClH
1,11 r sToro BemecTsa B mapoobpazHoM coctosHuu mpu temmneparype 20°C u nas-
seHuu 770 MM PT. CT. 3aHUMAIOT 00beM 355 M1

20

Omnpenenuts MOJIIPHYIO Maccy rasa, o0pa3oBaHHOTO Ipu B3aumojeicTeur 500 mu
xnopa npu Temmneparype 120°C u nmasnenuu 101,33 xIla ¢ cepoif B kommdecTse
2,094 r.

Ne Bap.

3amaya 2

28,5 T mpoCTOro BEmeCTBa MPOPEarupoBago ¢ BOJOPOAOM, TIPH ITOM OBLJIO TIOJTyde-
HO 30 r HOBOrO CIOXXHOTrO BemiecTBa. OnpeAenuTb MOJISIPHYIO MacCy 3KBUBAJICHTA
9JIEMEHTA, BCTYMUBIIETO B PEAKIIHIO C BOJOPOJIOM.

N3 3,85 r auTpaTta Merana noaydeHo 1,60 r ero rugpokcuaa. PaccuntaTs MOJSPHYIO
MacCy SKBUBAJICHTA METAJIJIA.

B kakoit Mmacce NaOH conmepKuTCsi CTOJIBKO K€ SKBHUBAJIEHTOB, CKOJIBKO U B 140 r
KOH?
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4 Okcua TpexBaJeHTHOro 3aeMeHTa conepxut 31,58% kucnopona. Paccuntats Mo-
JIIPHYIO MAacCy DKBUBAJICHTA U MOJIIPHYIO MAacCy 3TOr0 JJIEMEHTA.

5 PaccunTaTh MOJIIpHYIO MacCy SKBUBAJICHTaMETAJIJIa, €CJIM Ha BoccTaHoBJeHue 1,017
T ero okcuja uspacxonaonainocs 0,28 1 Bogoposa.

6 IIpu TepmuueckoM paznoxenun 0,1345 r okcuga Metaiia BbIAETUIOCH 18,95 mn
Kuciopoaa (H.y.). Paccuntars MonspHbIE Macchl 5KBUBAIIEHTOBMETAIIIA U €T'0 OKCH-
Ja.

7 Xnopua snemenTa coaepxkut 15,04% xnopa. Paccunrars MoisipHBIE MacChl SKBUBa-
JICHTOB AJIEMEHTA U €ro XJIOpHJa.

8 [Ipu cxxuranum xene3a B xyope Ha 1 r meramia uzpacxomoBanu 0,6 m xjopa (H.y.).
Paccunrtarh MOJIIpHYIO MacCy SKBUBaJICHTaN BaJCHTHOCTh JKeJie3a B ATON PEaKIIHH.

9 CKoOJIBKO MeTaiia, MOJISIpHas Macca 3KBHBaJleHTakoToporo 12,16 r/momns, nmpopea-
rupyet ¢ 370 ma kucaopona (P = 700 MM pr. ct., t = 100°C)?

10 Ha wnefitpammzarnuio 9,797 r oprodochopHON KHCIOTHI H3pacxoaoBaHo 7,998

rNaOH. Paccuntarh SKBUBaJIE€HT, MOJSPHYIO MacCy SKBHBAJIEHTal OCHOBHOCTb
H3PO4 B 3TOM peakiumu.

11 IIpu pactBopenun 1,11 r meramia B kucnore Boiaenuiock 402,2 Ma Bogopoaa, us-
mepernoro npu 19°C u 102,6 xITa. OnpenennTs MONSPHYIO Maccy SKBHBAJIEHTA Me-
TaJlJIa ¥ €r0 aTOMHYIO MacCy, €CJIM METaJll JBYXBaJCHTEH.

12 N3 5 r anemMenTa MOkHO TIONTy4nTh 17,2324 T ero 6pomuna. Paccuurars MomsipHbIe
MacCChl PKBUBAJICHTOBYJIEMEHTA U €r0 OpOMUJIA.

13 Paccuntath uncno skBuBasieHTOB CO, coaepxamumxcs B 100 1 yriekucioro rasa,
u3MepeHHbIX npu Temneparype 70°C u 1,12 atwm.

14 0,582 r Meau pacTBOpEHO B a30THOM kuciote. [lonydeHHast coyib pas3yiokeHa, B pe-

3ynbTare 4yero oopazosanoch 0,7285 r okcuaa Menu. BeMUCIUTE MOJSIPHYIO Maccy
SKBHBAJICHTA MEJIH.

15 [Ipu oxucnenun 2,48 r xene3a uzpacxonoanu 2,36 1 Bo3ayxa (H.y.). Paccunrars
MOJISIPHYIO MacCy SKBUBAJICHTal BAJICHTHOCTD JKeJie3a B 9TON peakLuu.

16 Ha B3aumopetictaue ¢ 0,6971 r KOH uszpacxonosano 1,22 r cepHoit kucinotsl. Pac-
CUNTATh 3KBUBAJICHT, MOJIAPHYIO MacCy SKBUBaJEHTau OCHOBHOCTb KHCIIOTHI B 9TOH
pEaKIuHu.

17 Oxcupn Metanna coaepxut 49,59% meramna. Paccuntarh MOJIsipHBIE MacChl SKBUBA-
JIEHTOB METAJUIA U €r0 OKCHJA.

18 Paccuurars 00BeM BOIOPOJIA, BBIACISIOMIEIOCS MPH peakuuu 1 T Merasmia (MoJsip-

Has Macca dSKBUBaJIeHTaMeTamIa 28 r/Moib) ¢ n30sITkoM kuciotsl npu 20°C u 1as-
neHuu 740 MM pT. CT.

19 1,2 r meTamia BBITECHWIN U3 pacTtBopa 6,5 r npyroro Meraia. [lomydeHHblid Me-
TaJlJl paCTBOPEH B KHCIIOTE, MpudeM Bbiaenwiiocsk 0,1 r Bogopona. Onpeaenuts Mo-
JISIPHYIO Maccy SKBHBAJIEHTA IEPBOr0 METaJljIa.

20 [Ipu cxuranuu 1 r TpexBaneHTHOro Merauia npu aasiaeHuu 62500 Ila u Temnepa-
type 100°C m3pacxomosano 1377 ma kucioposaa. Paccuurars MOIAPHYIO Maccy 9K-
BHUBAJICHTA U MOJIIPHYIO MAacCy METaJIA.

3agaua 3
[lo mopsiakoBOMY HOMEpPY 3J€MEHTa COCTaBUThH JJIEKTPOHHYIO (OpPMYIy €ro aroma;
OIPCACIINTD IIpUPOAY JJICMCHTA W BAJICHTHBIC OJICKTPOHLI; YKAa3aTh KBAHTOBBLIC 4YHCJIa OJIA TPEX
MOCJICTHUX AJICKTPOHOB; OXapaKTEPU30BaTh MECTOIOJIOKEHHUE B Teproandeckon tadbmwuie JI.1.
MGH,Z[GHGGBEI; CPAaBHHUTBL JBJICKTPOOTPHULATCIBbHOCTH, aTOMHBIC PAaJUYyChl U DHCPIrul HOHH3AINU
MEXly 3JIEMEHTOM U COCEIHUMH 3JIEMEHTaMU B IPYIIE U MEPHOJE; ONpPEeAeIUTh COCTaB aToMa
(KOTMYECTBO JIEKTPOHOB, IPOTOHOB U HEUTPOHOB).

| Nemap. | NeNe smemenToB |
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1 37,79

2 54, 90

3 81, 39

4 88, 43

5 34,99

6 55,76

7 83,45

8 31,77

9 85, 41

10 53, 94

11 36, 74

12 49, 65

13 20, 78

14 84, 44

15 38,73

16 87,40

17 35, 80

18 50, 72

19 82, 46

20 19, 75

No Bap. 3amaua 4

1 Paccuurarh KOIMUYECTBO TEIUIA, BBIAEIAIOLIErOCs Npu B3auMoaelcteuu 10 11 Bomo-
poxa u 10 1 kucmopoza (H.y.) ¢ 00pa3oBaHUEM KUIAKON BOJIBI.

2 IIpu nonnom cropanum 11,5 r aTrnioBoro cnupra Beiaenwiocs 308,71 k/x Temo-
Thl. HamucaTth TepMOXUMHYECKOE YpaBHEHHUE PEaKkluu, B pe3yibTaTe KOTOPOil 0Opa-
3YIOTCSl Tapbl BOJBI U JUOKCHJ YTIIEpOJa, U BHIYMCIUTH SHTAIBINIO 00pa30BaHHUS
CoH50H ().

3 Kpucrannuaecknii xaopua aMMOHHsT 00pazyeTcsl Ipy B3aMMOJICHCTBUH ra3000pas-
HBIX aMMHMaKa U XJOpuaa Bojaopoaa. Hamucars TepMoOXUMHUYECKOE YpaBHEHUE 3TOM
pPEaKIy U BBIYUCIUTH €€ Ter1oBoi 3¢ (dekT. CKONMBKO TETIOTHI BBIACITUTCS, €CIIU B
peakmuu O0b110 M3pacxoaoBano 10 1 ammuaka (H.y.).

4 [Ipu B3aumoneiictBun 6,3 T xene3a ¢ cepor Bbiaenuiaoch 11,31 kJx temna. Boli-
YHUCIUTh YHTATBINIO 00pa30BaHuMsl Cynb(uia xenesa.

5 [Tpu B3ammoneiicTBuu 64 T 3meMenTapHoil cepbl ¢ 100 1 Bogopoaa (H.y.) BBIIETH-
noch 42 kJIx TernnoTel. BeIYucnTh SHTANBINI0 00pa30BaHus CEPOBOIOPO/IA.

6 [Tpu obpazoanuu 44,8 1 okcuaa azota mo peakiuu NH3 ) + Ozr) — NO(r) + HaOpx
BbIIEIMIIOCH 552,4 kJIK TEIUIOTH. BEIUNCINTD CTAaHAAPTHYIO SHTAIBIIMY PEAKIUH.

7 [Ipu nmosHOM cropanuu 2 Kr okTaHa Beiaenwioch 90 M/ temia. Berauciaute 3H-
TAJIBINI0 00pPAa30BaHUS OKTAHA.

8 [Tpu B3ammoneticteuu 22,4 1 xjopa u 50 1 Bomopoaa (H.y.) Bbyaenuiioch 183,92
k/[x Terna. BeraucnuTh SHTANBINI0 00pa30BaHUs XJIOPUCTOTO BOJAOPOIA.

9 [Ipu okucnenun 10 r amomunus Beiaenutcs 309,6 k/[x TernnoTel. Beraucaute sH-
TaJBINI0 00PA30BAHMS OKCHJIA ATFOMHUHHS.

10 PaccunTaTh KOJMYECTBO TEIUIOTHI, BBIICIUBIICHCS MTPU B3aUMOJEHCTBUN S KT aJIto-
MHUHHS ¢ H30BITKOM Okcua xkene3a (I11).

11 OHTanenus 00pa3oBaHUs MepeKrucu Bojxopona cocrarister -189 kJlx/monb. Kakoe
KOJINYECTBO Teria BeiaeauTcs npu okuciaenuu 50 r HoOx mo xuakoit Boabi?

12 Peakuust momyuenus BogsHoro ra3a (CO + Hz) uaer no ypaBHEHHIO

Cw) + H20¢) — COqr) + Ho(r). Beraucnute TermmoBoit 3G heKT peakiuu U KOJTHIeCTBO
TEIUIOTHI, KOTOpoe noTpedyeTcs it noaydenus 1000 1 BoasHOrO rasa.
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13 [Ipu B3auMoaeHCTBUM Kejie3a ¢ CEPOBOJOPOAOM BbIAEHWIOCH 22,28 kJ[X Terua.
Brerancnuth 006eM 00pazoBaBiierocst Boopoaa (H.y.).

14 [Ipu momHOM cropanmm 3TUiieHa (C 0Opa3OBaHHMEM >KHIKON BOJABI) BBIACIUIOCH
6226 x/Ix terua. Paccuntarh 00b€M BCTYNMUBIIETO B PEAKITHIO KUCIOpoa (H.Y.).

15 [Ipu cropanmm 1 n amerminena (H.y.) Beiaenwiochk 58,2 k/[x Tterna. Beraucnauth
CTaHJAPTHYIO SHTAIBIINIO 00pPa30BaHUS alleTHUIICHA.

16 PaccunTaTh KOJIMYECTBO TEMJIOBOM AHEPIrUH, BBIACIAIONICHCS Npu cropaHuu 20 I

cmecH, copepxareir 40% wmacc. 6enzona u 60% macc. nukiorekcana. [ImoTHOCTH
cmecu paBHa 0,82 kr/am>.

17 PaccunTtarh KOJIMYECTBO TEIJIOBOM 3HEPruM, Bblaestomieiics npu cropanuu 100 n
MasyTa mioTHocThIo 0,96 Kr/mM°, comepikarero yriaepona 88% u sogopoaa 11,3%
10 Macce.

18 Paccuntarh TEmIoOTBOpHYIO CIOCOOHOCTH Ma3yTa, coaepxamiero 85% yriepona,
11% Bomopoja no macce.

19 Paccuntarh TEMIOTBOPHYIO CIOCOOHOCTH MPHPOIHOTO Tasza, comepxkamero 80 %
(06.) meTaHa.

20 Paccuntarh TEMIOTBOPHYIO CIOCOOHOCTH MPHUPOIHOTO Tasza, comepxkamiero 60 %

(06.) metana u 40% (00.) sTaHa.

3amauya 5
PaccuuTarth M3MeHeHHE CTaHAAPTHOM cBOOOIHON sHepruu ['mbGOca U crenath BBHIBOJ O
HaIMpaBJICHUHU TMpoliecca MPU yKa3aHHOW Temmeparype. PaccuntaTs TemmnepaTypy paBHOUM Bepo-
SATHOCTHU TPSIMOTO U oOpaTHOro mpouecca. Caenats BbIBOJA O HANpPaBICHUU INPOLECCA BBIIIE U
HUKE 3TOU TeMIepaTyphl.

Nogap. 3amauya 5

1 FexOsr) + COqy <> Fem + COxry; 750°C

2 AL Os3m) + Few) <> Al + FexOs; 800°C

3 COq) + HoOg) <> COxr) + Haogry; 650°C

4 MgOry + Al <> Mgy + ALOs(ry; 350°C

5 FeCls + HoS(r) <> FeCla) + Sy + HClry; 200°C

6 MoOs3m) + COry <> Moy + COxry; 250°C

7 Fe;04() + COqy <> Fery + COxry; 760°C

8 Fe;04r + Cy <> Fem + COqy; 900°C

9 CHuqy + HoOgry <> COqry + Hary; 850°C

10 CuzSm + CuzO@y <> Cugr) + SOary; 450°C

11 CaCOj3m) + Cry <> CaCorr) + COqry; 320°C

12 CHuqy + COa(ry <> COgry + Homy; 850°C

13 HCly + O <> Clagy + HaOgry 5 120°C

14 CHuqy + Clagy <> CClapry + HClry; 35°C

15 Cr203() + Haw) <> Cry + HoOr; 500°C

16 ZnOgm + COgr <> Zney + COxry; 450°C

17 HBr(y + Oz <> HoOry + Bragy; 150°C

18 AL O3y + HClyy <> AlCl3(r) + HoOry; 350°C

19 SiO2r) + Mgy <> MgOqr) + Si(r; 600°C

20 CHa + HaS(r) <> CSapx + Hagry; 50°C

Ne Bap. 3anaqa 6

1 [pu 50°C HexoTOpas peakuus 3aKaHUMBaeTCs 3a 3,5 yaca. 3a CKOIbKO BPEMEHH 3a-
KoH4UTCA peakims pu 85°C, ecnu TemmepaTypHblii KO3DGUIIMEHT PeaKiy paBeH
2,57
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[pu 25°C nHekoTopas peakius mpoTekaeT 5 yacos. IIpu Kakoil TeMmeparype peax-
1Usl 3aKOHYUTCS 3a 1,5 daca, eciii TeMmnepaTypHbIil KO3QPUIIMEHT CKOPOCTH peak-
UK paBeH 2,27

[pu noumxkenuu Temnepatypsl Ha 20°C cKOPOCTh TOMOIEHHOM PEaKIUU MOHHU3H-
nack B 10 pa3. Kak u3MeHHUTCSI CKOPOCTh TAaHHOM pEaKIUU MPU YBEIMYEHUU TEMIIE-
parypsi ¢ 70 g0 110°C?

DHeprus akTUBAIIMKM HEKOTOPOM peaklMyu B OTCYTCTBUE Karalu3aTopa paBHa 75,24
k/[x/Momb, a ¢ katanuzaropoM — 50,14 xJIx/mMonb. Bo ckombko pa3 Bo3pacTaeT CKo-
POCTB PeakIuy B IPUCYTCTBHH KAaTalN3aTopa, ecIy peakius nportekaet npu 10°C?

Bo ckonbko pa3 crneayeTr yBENMYUTh KOHILIEHTPAUMIO BellecTBa B, B TOMOreHHOM
cucreme 2A; + B2 = 2A;B, 4T00BI TpH yMEHBITICHUN KOHIICHTPAIIMU BelIecTBa A2 B
4 paza cKOpOCTh NPSMOM peaKlIM¥ HE U3MEHMIAChH?

KoncranTta ckopoctu HekoTopoi peakuuu ipu 600 K pasna 7,5, a ipu 650 K paBHa

4,5-10%. BBIYMCIIUTH SHEPIUI0 AKTUBAIMK PEAKIMU ¥ KOHCTAHTY cKOpocTH mpu 700
K.

B romorennoii peakiuu SO + O2 — SO3 HayallbHbIE KOHIEHTPALMU TUOKCHIA CE-
po! 1 kuciopoza paBasl 0,04 mow/a1 u 0,03 Moinb/11, cooTBeTcTBeHHO. Kak m3MeHHT-
cs (MO CpaBHEHUIO C HAYaJbHOM) CKOPOCTh peakinu, Korga npopearupyetr 20% wuc-
xoaHoro kommuectBa SO? Kakoit Oyner konnenTpamus SO3 B 3TOT MOMEHT BpeMe-
Hu?

Hcnonb3ys TeEpMOIMHAMMYECKUE IaHHBIE, PACCUUTATh, IPH KaKOW TEMIIEpaType
KOHCTaHTa PaBHOBECHs pEaKLMK 00pa30BaHUs BOISHOIO Ta3a
Crpagur) + H2O(r) > CO() +Hor) paBHa 1.

B razodaznoit peakiuu No + Ho «<» NH3 HaganbHBIE KOHIIEHTpAIIMK a30Ta M BOJIO-
pona cocraBisiin 6 U 11,2 Monb/1, COOTBETCTBEHHO. PaccunTarh KOHCTaHTY paBHO-
BECHsI PEaKLUH, €CIIM K MOMEHTY paBHOBecHs IpopearupoBasio 40% HCXOAHOTO KO-
JIMYECTBA a30Ta.

10

Koncranta paBHOBecusi B romorenHoit cucreme N» + Hp <» NH3 nipu Hekotopoi
temriepatype paBHa 0,1. PaBHOBecHbIE KOHIIEHTpALIUK BOJIOPOJA U aMMHUAKa, COOT-
BeTcTBeHHO paBHBI 0,2 1 0,08 Mob/n. BEIYHCIUTE PAaBHOBECHYIO M UCXOIHYIO KOH-
HCHTpAalu a30Ta.

11

B raszoBoii cucteme 2S0; + Oz <> 2SO; npu napienun 3 at™ u Temnepatype 150°C
paBHOBecHBIN cocTaB cMecH (% 00.): SOz — 17%, O2 — 27%, SO3 — 56%. Paccun-
TaTh KOHCTAHTY paBHOBecus 1 AG nporecca.

12

B romorennoit cucreme NH3 + Oz <> Nz + H>O npu HEeKoTOpo# Temneparype pas-
HOBECHBIC KOHIICHTPAIIMM aMMHaKa, KUCIOPO/ia M BOJBI COCTABIAIOT (MOJb/1): 0,45,
1,23, 3,78 cooTrBeTcTBeHHO. PaccumTaTh KOHCTAHTY pPaBHOBECHS, PABHOBECHYIO
KOHIICHTPAIIMIO a30Ta M UCXOHBIC KOHIICHTPAIIMU aMMHaKa M KUCJIOpOa.

13

Hcxomupie KOHIIEHTPAMK XJIOPUCTOTO BOJIOPOAA U KHCIOPOJAa B Ta30BOM cHCTEME
HCI + Oz <> H20 + Cl cocrasasror 0,65 u 0,43 MoJb/J1, COOTBETCTBEHHO. Paccun-
TaTh KOHCTAHTY PaBHOBECHsI, €CIM K MOMEHTY paBHOBECHUS mpopearupoBaio 23%
XJIOPHCTOTO BOJIOPOJIA.

14

B razodasnoii cucreme SOz + CO2 < SO3 + CO npu HEKOTOPO# TemIiepaTrype KOH-
CTaHTa paBHOBecus paBHa 2,45. PaccumTaTh paBHOBECHBIE KOHLEHTpPAIlUUM BCEX
KOMIIOHEHTOB, €CJTM UCXOJHBIC KOHIICHTPAIIUN TUOKCHUIOB YIIIEPOJa U CEPhI PABHBI
Y COCTaBJISIIOT 2 MOJIB/JI.

15

B cucreme CuOq) + COq) <= Cu20O) + CO2r) IpU HEKOTOPOH TeEMIEepaType KOH-
CTaHTa paBHOBecHUs paBHa 16,5. Paccuntarh paBHOBECHBIE KOHIEHTPAIIMKM BEIIECTB
B CHUCTEMeE, €CJIM MCXOJIHAs] KOHIICHTPAIUs OKCHJIA YTIIepoJia paBHA 2,5 MOJIb/II.

16

B peakrope o6bemom 100 11 cmenranu 7 Mosei MeTaHa u 5 MoJiei mapoB Bojibl. Pac-
cuuTarh KOHCTaHTy paBHOBecus B cuctreme CHaw) + HoOr) <o CO(r) + Har), ecnu K
MOMEHTY paBHOBECHS popearupoBano 45% meraHa.
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17 Berunciuts koHcTaHTy paBHOBecust peakuuu COqy + Clyr) <> COClyy), ecnu u3 2
MOJIEH OKCHJa yriiepoJia U 2 MoJiel XJiopa K MOMEHTY HAaCTYIJIEHUsS PaBHOBECHS B
cucreMe obpazoBanock 0,45 moneit COCl,. B kakoM HampaBiieHUH CMECTHTCS XH-
MHYECKOE PABHOBECHUE, €CJIM YBEITUYUTH AABJICHHUE B CUCTEME B 2 paza?

18 B raszodasznoit cucreme A + By <@ Cry + ) paBHOBECHE YCTaHOBHJIOCH TIPH
koHIeHTpauusax Bemects B u C, paBubix 0,05 u 0,02 Moab/1, COOTBETCTBEHHO.
KoncTanta paBHOBecHs paBHA 4-1072. BBIYHCIHTD HCXOIHBIC KOHIIEHTpallul Be-
niectB A u B.

19 KoncranTta paBHoBecus peakuuu Hary + Bror) <> HBr() npu HEkoTopoit Temnepary-
pe paBHa equHUIle. PaccuntaTh cocTaB (B MPOICHTAX MO 00bEMY) paBHOBECHOM pe-
aKIIMOHHOW CMECH, €CIIM MCXOJIHAsI CMECh cojepkana 5 Mojel Bojgopoaa u 3,5 Mo-
neit Opoma.

20 CranmaptHoe usMeHeHue sHepruu [m60ca mis peaknuu A + B - AB npu 298 K
paBuo —10 xJ[>x/Mob. PaccunTarh KOHCTAHTY PaBHOBECHSI PEAKIIMU U PAaBHOBECHBIE
KOHIEHTPAIlUU BCEX KOMIIOHEHTOB, €CJIM MCXOJIHbIE KOHIIEHTpAIMH BemecTB A u B
paBHsUIUCH 1 MOJIB/II.

Kputepun onenkn:

- 4 Gasna BBICTABISIETCS CTY/ICHTY, €CJIA BBITIOJIHEHBI 6 3aJaHU;

- 3 Gasa BBICTABISIETCS CTY/ICHTY, €CITH BBITIOJHEHBI 4-5 3aaHus;

- 2 Oayta BBICTABIISIETCS CTY/JICHTY, €CITH BBITIOJIHEHBI 3 3a7aHus;

- 1 Gay BRICTABISIETCS CTYACHTY, €CIIU BBIIIOJHEHHI 1-2 3a1aHus;

- (0 6amIOB BBICTABIIACTCS CTYJEHTY, €CIIM IIPaKTUUYECKasi paboTa HE BBHIITOJTHEHA

9.2.2. KoMmieKT THIIOBOIO 3aJaHUA K JIaDopaTopHoil padoTte
JlaGoparopHasi padora «OnpenesieHue FHTAJIBIUN PeaKIUN»

Heaw: onpenenenue TemnoBoro 3gp¢exra CUCTEMBI, B KOTOPOI MPOUCXOTUT XUMHUECKas
peaKuus, ¥ SHTAIBIINH PEAKIIUU B HECTAHIAPTHBIX YCIOBHSX.

OnpiT 1. HeliTpaau3auus CepHOl KUCJIOTHI THAPOKCHIOM HATPHUS B OTHY CTAANIO

JUist HeuTpaln3auuu CEpHOM KUCIOTHI TUAPOKCUIOM HATPUs B OJIHY CTaJWI0 CMEIINBAIOT
9KBUBAJIEHTHBIE KOJIMYECTBA KUCIOTHI U IIEJI04H 0 00pa3oBaHusl Cyab(paTa HaTpuUs:

H>SO4+ 2NaOH = NaS04+ 2H>0; AH;

1. OTMeppTe TUIUHIAPOM 3aJlaHHBIA TIPENoaaBaTeieM O0BEM pPAcCTBOpPA KHCIIOTHI,
BBUIEHTE €ro B TEPMOCTATHUPOBAaHHBIM cTakaH. OMyCTUTE B CTakaH TEPMOMETpP, 3aMepbTe U
3anummTe B Tabmmiy 1 Temmeparypy pactBopa. TepMoMeTp HE BBIHUMAWTE M3 CTakaHa 0
OKOHYaHMS OTbITA.

2. OTMephTe IPYyruM MIIMHAPOM TaKOU jk€ 00BEM pacTBOpa IIEIOYH U OCTOPOIKHO,
HO OBICTPO BBUICHTE B CTaKaH C PacCTBOPOM KHCIOTHL. OCTOPOXKHO MEpeMemaiTe, OTMEThTe
HanOoJIbIlIee N3MEHEHUE TEMIIEPATYPHI TP 00pa30BaHKM CyiIb(haTa HaTPHSI.

3. BrinbTe TepMoOMeETp, BBUIEHTE pPACTBOP U3 TEPMOCTATHPOBAHHOIO CTaKaHa,
¢bunbTpoBaNIbHON OyMmaroi THIATENbHO BBICYHIMTE CTEHKHM M JHO CTaKaHa, IIOMECTUTE B HETO
TEPMOMETP U JAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPBI.

4. 3anonHute Tabnuiy 1 (BETWYMHBI TEIMJIOEMKOCTEH W TUIOTHOCTH PacTBOPOB
BBIMUINKTE U3 TaOIUIB! 3). BIMOTHUTE pacyeTsl.

Tabnuma 1.

Pe3ynbrartel oneita 1

| Bemectso | 7, ¢, | p, | C, | n, | 0, | AH,
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MIT °C r/em’ Jx/r-°C | moas | JIox/n MOJIb kJI>x/Monb

H>SO4

NaOH

NazSO4

OnbIT 2. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B 1B CTaUHU

[Ipu HeWTpanu3auuK CEPHOW KHUCIOTHI THAPOKCHUIOM HATpusd B JBE CTaIUH
3KBI/IBa.H€HTHbII‘/JI O6’b€M I1eJIOY BHOCAT B ABA aneMa:

H>SO4+ NaOH = NaHSO4 + H2O; AH>
NaHSO4 + NaOH = Na;SO4 + H>0; AH> >
1. OTMephTe IMUIMHAPOM 3aJaHHBIN B ONbITE | 00BEM pacTBOpa KUCIOTHI, BEUICHTE

B TEPMOCTATUPOBAHHBIN CTAaKaH, U3MEpPhTE TeMIEparypy pacTBopa. TemiepaTypbl pacTBOPOB
CEPHOM KUCJIOTHI B OMbITaX 1 ¥ 2 TOJDKHBI OBITH OJTMHAKOBHI.

2. N3mepbTe npyruM HUIMHAPOM IOJOBHHY SKBUBAJICHTHOTO O0BEMa pacTBOpa
IIEJIOYM M OCTOPOXKHO, HO OBICTPO BBUICHTE B CTakaH C pPacTBOPOM KHCIOTHL. OTMEThTE
TeMIeparypy oopa3zoBaHus pacTBOpa THIPOCYIb(ara HATPHSL.

3. OTMephTe IMUIMHAPOM €IIIe TaKOH XK€ 00beM pacTBOpa IIEJI0YM U BBUICUTE €ro B
crakad. [lepememaiite moay4eHHbIH pacTBOp Cynb(ara HATPHS U 3aMUILUTE €ro TEMIIEPaTypy.
4. BriHBTE TEpMOMETP M BBUICHTE COJIEP)KMMOE CTakaHa, (UIBLTPOBAIBHON OyMaroi
BBICYIINTE CTEHKH U JHO CTakaHa. 3amoiaHuTe Tadbnuity 2. Cuenaiite pacdeTsl.
TaOnuma 2.
Pesynbrats! oneita 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ Jix/r-°C | Mo | JI>k/n MOJIB kJ>K/MOIb
H2SO4
NaOH
NaHSO4
NaSO4
Tabmuma 3
TennoeMKoCTh M IIIOTHOCTh PAaCTBOPOB
PacTtBop t,°C p, /em’ C, JIx/r-°C
H2SO04, 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
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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
NaxSO4, | 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

Kputepun onenkn:

- 4 Oasia BBICTABIISIETCS CTYACHTY, €CJIM OTYET BBINIOJIHEH 0€3 3aMevaHuii;
- 3 Oamna BBICTABISETCS CTYACHTY, €CIIM B OTYETE COJEpKaTcs HeOOIbIIne
HEJIOYETHI;
- 2 Ganya BBICTABISICTCS CTYIEHTY, €CIIM B OTUETE COJIEp)KATCs OMNOKHU B BBIBOJIE K
pabore;
- 1 68.)1)'[ BBICTABJIAACTCA CTYACHTY, €CJIIM B OTUYCTC COACPKATCA CYHICCTBCHHELIC
OImMOKHU B pacuerax;

- 0 GanIoB BBICTABIISIETCS CTYIICHTY, €CIIM JJabopaTopHas paboTa He BIIOJIHEHA

9.2.3. Tumnossle 3axaHus NpoMe;KyTo4HOro Tectuposanus CJ1O Pocaucranr

Kpurtepun onenkn:

[TpomexxyTOUHBIN TECT MO TeMe cOCTOUT U3 6 Borpocos (1 Bompoc — 0,5 6amna). Makcu-
MaJIbHOE KOJIMYECTBO OAIIIOB — 3

IIpome:kyTOUHBIE TECTHI MO Teme 1:

3aganmne Nel

VYkaxure psll, COAEPKALMN TOJIBKO OCHOBHBIE OKCUBI

1)
2)
3)
4)

Bribepute oauH U3 4 BapuaHTOB OTBETA:

NiO, SO, CuO
N20, NO, CaO
Na;0O, BaO, CuO
Cr0O;3, K20, CrO

3aganue No2

Cpenu yka3aHHBIX BEUIECTB MPOCTHIMU SIBISIFOTCS

1)
2)

Bri6epute ouH 13 4 BapuaHTOB OTBETA:

CO,, Oz, CO
02, C, H2
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3) C, CaO, H202
4) SOz, O2, H2O

3aganue Ne3
O6bvem 10 mouteii azora u 06beM 10 mMonelt kucioposa (H.y.)

Bri6epute onuH U3 4 BapuaHTOB OTBETA:

1) OJWHAKOB U cOCTaBisieT 22,4 11
2) pa3HbII

3) HEJIb3s1 CPAaBHUBATh

4) OJWHAKOB U COCTaBIIACT 224 11

[Tonneiii cOopHUK TecTOB MmO Kypcy «OOmas u HeopraHWdeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?id=224

10.  Oo0pa3oBaTejibHbIE TEXHOJOTMH M MeTOJMYECKHe YKa3aHHsl 110 OCBOCHHUIO
JMCHHUILIMHBI (Y4e0HOT0 Kypca)

IIpu peanuzanuu AMCLUIIIMHBI HCIOJIB3YETCS CETEBasi TEXHOJIOTHS - H3y4EHHUE Kypca I0-
CPEACTBOM 3JICKTPOHHBIX Y4E€OHO-METOIMYECKUX MAaTepHuajoB, Pa3MEUICHHBIX B oOyuaromien
Cpelie C HCIOJIB30BAaHUEM KOMITBIOTEPA, MMOAKIYEHHOTO K ceTH MIHTEepHeT.

MeTonnquKne PE€KOMEHIANUHU CTYACHTY IO U3YYCHHUIO TUCIHTUIIJIHNHBI

Monayas 1. CTpoeHue u cBoiicTBa BemecTBa. TepMOAMHAMUKA U KMHETUKA XUMUYe-
CKHMX MPOLIECCOB

Tema BeOunapa:
OcHOBHbIE TIOHATHUS U 3aKOHBI XUMHH.

Tema 1abopaTopHoii padoThI:
OrnpezenieHne SHTATBIINN PEAKLIUH.

Tema npakTu4eckoii padoThI:

Pemenne 3amau o temam: «OCHOBHBIE ITOHATHS M 3aKOHBI XUMHUM», «CTpOCHHE aToMa.
[lepnonuueckas cucrema .M. MenaeneeBay, «TepMoauHaMuKa XUMHUYECKUX peakuuii» U «Ku-
HETHKa XUMHYECKUX peakinuil. XMMHUYECKOE PABHOBECUEN.

HN3y4yuB 1aHHBIA MOAYJIb, CTYAEHT J10JIKEH:

HNMECTb Hpe,Z[CTaBJIeHI/IC 06 OCHOBHBIX INOHATHAX M 3aKOHaX XHMMUH, KJIaCCI/I(bI/IKaI_[I/II/I BC-
IIECTB; CTPOCHHH aTOMa; THUIAX XWUMHYECKOU CBSI3HM; 00 SHEPIeTHUYECKUX MU3MEHEHUSX B CHCTE-
Max, B KOTOpBIX HpOI/ICXOI[I/IT B33.HMO,Z[€I>1CTBPIC MG)K,Z[y BCIICCTBaAMU, CKOpOCTI/I XUMHUYCCKUX pe-
aKIM ¥ METOJIaX €€ PeryJIupOBaHMUS.

3HATh:
- OCHOBHBIE TMOHATUSA XUMUU (MOJEKYyla, aTOM, XUMUUYECKHI 3JIEMEHT, MOJIb, MO-
JsIpHAst Macca);
- OCHOBHBIC 3aKOHbI XUMHU (COXpaHeHI/IH MacCcChl, IOCTOAHCTBaA COCTaBa, O6’b€MHBIX
OTHOIIIEHUH, ABOTapo, ypaBHeHue MeHneneeBa-Kiarneiipona, 00beIMHECHHBIN Ta30BhIN 3aKOH);
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- COBPEMEHHYIO KOPIYCKYJSPHO-BOJIHOBYIO TEOPUIO CTPOCHHUS aTOMa; KBAHTOBBIC
Yrcia, MpaBWia U MPUHIUIBI COCTABIICHHS YJICKTPOHHOW KOH(DUTYpAIIUU XHMAYECKOTO AJIEMEH-
Ta;

- TUIIBl XUMHYECKOW CBSI3U (MOHHYIO, KOBAJICHTHYIO, METAJUIMYECKYIO, BOIOPOJ-
HYI0), UX CBOHCTBA M XapaKTEPUCTUKU;

- IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT;

- TepMOAMHAMHYecKne (PYHKIMHM COCTOsIHUS, crocod u3 pacuera (3akoH I'ecca u
€ro CJEACTBUE);

- BJIMAHUC TCMIICPATYPhI HAa BO3MOKHOCTb MMPOTCKAHUA PCAKIUU B 3aBUCHUMOCTHU OT
YHCIICHHBIX 3HAYCHUH SHTAIBITUH U SHTPOITUH PEAKIIHH;

- BIMSIHAE HAa CKOPOCTh XMMMYECKOW PEaKlMU KOHLEHTpAIMH (3aKOH JEHCTBYIO-
X Macc);

- BJIIMSIHAE HA CKOPOCTh pPeaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHe-
HUE AppeHunyca);

- BIIUSTHUE HA CKOPOCTh PEAKIINH KaTallu3aTOPOB;

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

yMeTh:

- MIPOBOJUTHh XMMHUYECKHH SKCIICPUMEHT U aHAJIH3 ITOJIyYECHHBIX PE3yJIbTATOB;

- OTIPEACIATh BOZMOKHOCTh MPOTEKAHUS PEaKIIUN;

- PETyIUpPOBATh CKOPOCTh XUMUYECKON PEaKIUH.

yMeTh:

- POBOJUTHh XUMHUYECKHH SKCIICPUMEHT U aHAJIH3 TTOJIyYECHHBIX PE3yJIbTATOB;

- MMPOBOAUTDH KOJIMYCCTBCHHBIC PACUCTHI IO YPABHCHUAM XUMHUYCCKUX peaKHHﬁ;

- COCTABIIATH JIEKTPOHHYIO KOHPHUTYPAIHI0O XHMUIECKHUX 3JICMEHTOB;

- OMNPCACIIATL THIL XHMHYECKOU CBSA3U B BCIICCTBEC MU C€ro MnpoCTpaHCTBCHHOC
CTPOCHUE; COCTABIISTH CTPYKTYPHYIO (hOpMYITy BEIIECTBA;

- OTIPECIATh BOZMOKHOCTh MPOTEKAHUS PEaKIIUU;

- PETyIUpPOBaTh CKOPOCTh XMMUYECKON PEaKIUH.

MeTtoaunyeckue peKOMeHAAIUH M0 U3YYEeHHIO MOXYJIS

[Tpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- U3YYUTh Y4eOHBIM MaTepual 1Mo COOTBETCTBYIOIIEMY MOIYIIO AUCHUILIMHBI, UC-
N0JIb3Y$ JIEKIIMOHHBIN MaTepyuall ¥ JINTEPATypy 110 JAHHON TEMATHUKE;

- aKIIEHTUPOBATh BHUMAHHE HA: OCHOBHBIX MOHATHUSAX W 3aKOHAX XMMHH; KIIACCH-
¢uKany BemecTs; O0MMUX XUMHUECKUX CBOMCTBAX BELIECTB OJHOTO KJACCA; CTPOCHUM aTOMa;
KBAHTOBBIX YUCJIaX; COCTABJICHUH 3JIEKTPOHHON KOHPUTYpallui XMMHUYECKHUX JIEMEHTOB; THIaX
XUMHUYECKOHN CBSI3U; MPOCTPAHCTBEHHOM CTPOCHUU MOJIEKYIT; SHTAJIBIINN 00pa30BaHUsl, CTOPAHHS
U PEaKIINK; SHTPOIIMU BEIIECTBA U peakuuu; sHepruu [ mb0ca; KUHETHUYECKUX YpaBHEHUAX IJIs
TOMO- M TE€TEPOTeHHBIX PEaKLUi; SHEPIHUHM aKTHBALMU; OCOOCHHOCTSAX MPOTEKaHHs T'eTeporeH-
HBIX TPOILIECCOB; XUMHUYECKOM PaBHOBECUH U CIIOCO0AX €r0 CMEIICHHUS.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Uto Takoe OTHOCHTENIbHAsA aTOMHasi Macca? PaccuuTailTe OTHOCUTEIBbHYIO aTOM-
Hy10 Maccy cepsl, eci m(S)=5,3-1023 r, a m(C)=2,0-10> r.

2. PaccumnTaiiTe abCOMIOTHYIO MacCy MOJICKYJIBI CEPHOM KHCIIOTBI, €CJIU €€ OTHOCH-
TeNbHAsI MOJIEKYJISIpPHAs Macca paBHa 98.

3. OtHocuTeNnbHAsA TUIOTHOCTH Ta3a Mo BOJOPOay, coaepxkaiero 27,27% yriepona u
72,73% xucnopona, pasHa 22. OnpenennuTe OTHOCUTEIbHYIO MOJIEKYJISIPHYIO Maccy ras3a M ero
XUMHYECKYIO (hopMyity.

4. OTHOCHTENBHBIE TNIOTHOCTHU T'a30B 10 BO3AyXy paBHbL: a) 0,9; 0) 3,17. Onpenenu-
T€ Maccy | J Kaxkmoro rasa.
5. Onpenenure, kakoi 3To Metami, ecau 1,6 T kanbiusa u 2,615 r AByXBaJIEHTHOTO

METalJia BBITCCHAKOT U3 KUCJIOTHI OI[I/IHaKOBHﬁ 00BeM BOOOpOJa IMPU OAHUX U TEX KE YCIIOBHUAX.
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6. Xnopun Meramia coaepxut 69% xiopa. OTHOCUTENbHAs aTOMHAsi Macca MeTasuia
paBHa 47,9. Onpenenure cTeneHb OKUCIECHUS METaIa B ’TOM COCIMHEHUH.

7. [pu Temnepatype 100°C u napnenuu 50 aTm. ras 3auumaer oobsem 10 m°>. TIpuse-
nuTe 00bEeM ATOTO Ta3a K H.Y.

8. Hanummure nomHbie 37IEKTPOHHBIE KOH(MUTYpAIIH aTOMOB 3JIEMEHTOB C MOPSIIKO-
BbIMH HOMepamu 15 u 23. YKaxuTe BAJICHTHBIE JJIEKTPOHBI 3TUX 3JIEMEHTOB.

0. HanummTe 3MeKTpOHHbIE KOH(GHUIYpallii aTOMOB CEphl M XpoMa M HOHOB S>° u
Cr’*. CpaBHUTE panychl aTOMOB M HOHOB.

10. VYV kakux W3 HUXE MPUBEACHHBIX MOJIEKYJ XMMUYECKUE CBSI3U UMEIOT MOJISIPHBII
xapaktep: Oz, CO, HF, N», NHs.

1. Onpenenute BaICHTHOCTh AIFOMUHHSI B OCHOBHOM U BO30YKJI€HHOM COCTOSIHHSIX.

12. Uemy paBHa Macca 1 MOJIb SKBUBAJIEHTOB 0JI0BA B PEAKIIUSIX €TI0 BOCCTAHOBJICHUS:
a) Sn*" +2e = Sn**; 6) Sn*" +4e = Sn°

13. PaccunTaiiTe MOJISIpHYIO MacCy SKBHUBAJIEHTA jKejie3a B COCIMHEHUSX €ro C KHUC-
nopoziom, coaepxkantux a) 70 u 6) 77,8% xenesa.

14. Onpenenute SKBUBAJIEHT U MOJISIPHYIO MacCy 3KBUBAJICHTa MOHOB JKeJie3a B MPHU-
BesieHHBIX peakiusx: a) Fe’ +1e = Fe?"; 6) Fe*" + 30H™ = Fe(OH)s

15. PaccunraiiTe MossipHYI0 Maccy 3KBHBajeHTa meraiia, ecnud 0,029 r ero BwiTec-
HSIOT U3 KucnoTel 30 Mit Bojtopoaa (H.y.).

16. IIpu coenunenuu 3,2 T xene3a ¢ kuciaopoaoM Beaenmioch 40 k/[x Tenmna. Pac-
cuMTalTe YHTATBINIO 00pa3oBanus okcua xemnesa (1I).

17. PaccuunTaiiTe TEMIOTBOPHYIO CTOCOOHOCTh METaHa.

18. PaccunTaiiTe KOMMYECTBO TEIIa, KOTOPOE BBIACIMTCA TIpH cropanuu 50 m> cMecH,
cocrosie u3 50% xucnopona, 25% Boaopoaa u 25% yriaeKuciaoro rasa.

19.  CpenaiiTe BBIBOJ O BO3MOYKHOCTH CaMOIPOM3BOJIBHOIO IPOTEKAHUS pEaKLUU B

CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 IIx/K.

20.  Paccuwuraiite 3HTanbnuio peakiuuu: 2NaOH ) + H2SO4px) = Na2SOse) + 2H20 ().

21. Onpenenute 3HaKU U3MEHEHUS SHTAIBIIUN U SHTPOMUU JJISI CIEIYIOIIET0 TEPMO-
nuHamu4deckoro npouecca: 2Ha e + Oz = 2H2O (.

22. B xakux cirydasx sHTaJbIHS CrOPAaHUS MPOCTOTO BEIIECTBA paBHA dHTAIBIIUU 00-
pa3oBaHUs CI0KHOI0?

23. Kaxk BbIpakaeTcs CKOpOCTh XUMHUUECKON PEaKIUK MO 3aKOHY JEHCTBYIOIIMX MAacC
B FTOMOTEHHBIX U F€TEPOreHHBIX peakusix?

24. Onpenenure oOMKKA ¥ YACTHBIC MOPSAAKUA TTO KOMIIOHEHTaM CJIEAYIONMEH XUMUuJe-
ckoit peakuun: 2C,Hg + 702 — 4CO2 + 6H20.

25. Bo cKoJIbKO pa3 U3MEHUTCSI CKOPOCTh PEAKIIMH NMPU U3MEHEHUU TEMIIEpaTyphl HA
30°C, ecu y = 3,0?

26. Kak u3menurcs vnp razodasznoit peakiuu 2A + 3B = 2C npu yBeanueHuu naBie-
HuUs B 2 paza?

27.  Ilouemy vnp peakuuu Na + HoO — otnuvaercs ot vy peakuuu Ca + HoO —?

28. Hanummure MaremMaTuyeckoe BhIpaK€HHUE 1JId CKOPOCTH mpsiMoit peakinu CaO(rs)
+ CO2(r) = CaCO3(w).
29. N3menenne kakux (akTOPOB BBI30BET CMEIICHHUE PAaBHOBECHs OOpaTUMOM peak-

uu N2 + 3H> <> 2NH3; AHOP =-92 x/I>x B CTOpOHY IIPSIMOH peakuu?

30. BbrurciuTe HCX0IHBIC KOHIIGHTPAIIMK BEIICCTB, €CIM PAaBHOBECHBIC KOHIICHTpA-
um u3BecTHEL: 2NO + Clo <> 2NOCI, [NO]=1,5 momns/n, [Cl2]=1 moas/1, [NOCI1]=0,5 mons/mn.

MopnyJsb 2. PacTBOpBI M JUCHIEPCHBIE CHCTEMbI. JJIeKTPOXUMHUYECKHEe MPOLecChl
M3yunB nfaHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

Tema BeOuHapa:

26



PacTBOpBI HEDIIEKTPOIMTOB U 3JIEKTPOJIUTOB.

UMETh TMPEJICTABICHHE 00 UCTHHHBIX M KOJJIOMTHBIX PAacTBOpax; CBOWCTBAX PacTBOPOB;
croco6ax BhIpaKEHHsI KOHILIEHTPAIMH PacTBOPOB; 00 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX peaK-
[UAX; AIEKTPOXUMUUYECKHUX MPOIIECCaX: ralbBAHUYECKUX, JIEKTPOIN3a, KOPPO3HH.

3HATh:

- COCTaBHBIE YaCTH PacTBOPOB;

- KOJIMYECTBEHHOE BBIPAYKEHUE COCTaBa PaCTBOPOB;

- CBOMCTBA PaCTBOPOB HEAJIEKTPOIHUTOB U 3JEKTPOJIUTOB;

- HampaBiieHue OOMEHHBIX MPOIIECCOB B PACTBOPAX AJIEKTPOJIUTOB;

- KOJUIOUIHBIE PACTBOPBI: CTPOCHUE MUIIEIIbI, CBOMCTBA KOJJIOUIOB;

- METO/Ibl YPaBHUBAHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklii (METOJT JIeK-
TPOHHOTO OajaHca U MOMypeaKiuii);

- raJlbBAHMYECKHE POLECCHl U paboTy ralbBaHUUYECKHUX 3JIEMEHTOB;

- AJIEKTPOJIN3 PACIIIaBOB U BOJAHBIX PACTBOPOB AJIEKTPOIUTOB;

- 3aKOHBI 3JIEKTPOJIN3a;

- BUJIbI KOPPO3UU U MEXAHU3MBI X TPOTEKAHUS;

- CIOCOOBI 3aUTHl METAJUIOB OT KOPPO3UU

- IIPOBOJIUTHh XMMHUYECKHH SKCIICPUMEHT U aHAJIH3 TTOJIyYCHHBIX PE3yJIbTATOB;

- OTIPECIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIpPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTETFHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX;

- COCTABJIAATh TaJbBAaHMUYECKUE IPOLECCHI, OMPEICISATh JJIEKTPOABIKYIIYIO CHITY
raJIbBAHMYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI IEKTPOIJIN3a PACINIABOB U BOJHBIX PACTBOPOB AIIEKTPOIIH-
TOB;

- OTIPENeNATh KOJMYECTBA O0Pa3yIOMIMXCS Ha AJIEKTPOJAaxX BEMIECTB TPHU AJIEKTPO-
nm3e;

- COCTABJIATH MPOIIECCHI XHMUYIECKOH M AIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UPATh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU 10 U3YYEHUI0 MOIYJIsl

[Tpu ocBoeHNH MOAYIISI HEOOXOAUMO:

- U3YyYUTh Y4eOHBI MaTepHall IO COOTBETCTBYIOIIEMY MOAYIIO JUCIHIUIMHBI, HC-
MO0JIb3Y# JICKIIMOHHBIN MaTepuall U JIMTepaTypy 1o JaHHON TEeMATHUKE;

- AKIIEHTUPOBAaTh BHUMAaHHE HA: COCTaB PACTBOPOB; CIIOCOOBI BBHIPAKEHUSI KOHIICH-
TpalMHu PAacTBOPOB; JIEKTPOIUTHl U HEIJIEKTPOIUTHI; CBONCTBA HEAIEKTPOJIUTOB U BJIEKTPOIH-
TOB; CTPOCHUC MUICIIILI; KOAryJIsIMUI0 KOJUIOUAOB; MCTOABI 3JICKTPOHHOI'O 6ancha " MnoJIypce-
aKIIMi; TAIbBAHUYECKHE MPOIIECCHI; pabOTy rajlbBaHMUECKUX 3JIeMEHTOB; pacueT DJ[C; aHomHBIC
" KAaTOAHBIC PCAKIUU IIPU IJICKTPOJIN3C,; 3aKOHBI (Dapaz[eﬂ; TUTIBI 1 MCXAaHU3MbI PAa3JIMYHbIX BU-
JIOB KOPPO3HHU; CIIOCOOBI 3aLTUTHI METAIIJIOB OT KOPPO3HH.

- OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI:

1. KakoB Tumn xuMudeckoin cBsizM B daeKTpoiuTax? Kakue 3aeKTpoauThl Ha3bIBaIOT
noreHnuanbHeIMu? UcTuHHBIMUA?

2. Hanumure mucconuanuio a) cyiabdura Hatpus u 0) ruapodocdara kamus 1o
IIEPBOM ¥ BTOPOM CTYIICHSM.

3. BripasuTte KoOHCTaHTY AucconHanu opTodochopHO KHUCIOTHI IO TIEPBOM CTYTIE-
HU.

4. Onpenenure crenenb agucconnanuu 0,001 M pacTBopa yKCyCHOM KHCJIOTBI, €CIIH

ee K= 1,74-107,
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S. Uro mokasbiBaeT U30TOHMYECKUI Kod(huiment? Kakas cBA3b CylIECTBYET MEX-
Zly CTEIIEHBIO AUCCOLUAIMH MIEKTPOIUTA U N30TOHUYECKUM K03 puimenrom?

6. Omnpenenute Temneparypbl kunenust u 3amep3anus 0,01 m pactBopa cynbdara
HAaTpUsl, €CJIM CTENEHb IUCCOLMAU cOCTaBseT 54%.
7. UTo Ha3BIBAIOT MOHHBIM MPOU3BEACHUEM BO/IbI? UeMy OHO paBHO?

8. Onpenenure pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (Kj =
1,74-10%).

9. OmnpesiennTe pacTBOPUMOCTS THAPOKCH 1A ATIOMHUHMSA, eciu ero ITP = 5,7-10732,

10.  Paccuuraiite ocmotuueckoe nasinenue 0,002 M pactBopa OeH307a MpHU TemIiepa-
Type 17°C.

11.  HanummuTe ruaponu3 CIEAYIOMIMX COJEH M OmMpeAesuTe Cpely MX BOIHBIX pac-
tBOpoB: NaNQO3, ZnCl,, Na>S, CH3COONHa.

12.  TlokaxkuTe CTpOCHHE MHIIEIUIBI MIPU MPUIMBAHUU M30BITKA pacTBOpa THAPOKCHIIA
HATpUs K pacCTBOPY XJIOpUJIA IIUHKA.

13.  TlokaxxuTe CTpOCHHE MUIIECIUTBI IPU MPHIMBAHUH U30BITKA XJIOPUIA IMHKA K pac-
TBOPU FMAPOKCUA HATPHUSL.

14.  Kakyro cuctemMy Ha3bIBalOT AIEKTPOXUMUYECKONU?

15. CocTaBbTe CXEMYy JABYX TaJIbBAHMYECKHUX BJIEMEHTOB, B OJJHOM M3 KOTOPBIX KO-

0anbT caykui Obl KaTOAOM, a B JPYroM — aHoaoM. HanumuTe ypaBHEHHs peakifii, Ipoucxo-
JSMIMX Ipy paboTe STUX AIEMEHTOB.

16.  T'anbBaHUYECKHI 3JIEMEHT COCTOUT M3 XPOMOBOIO 3JIEKTPOJA, MOTPYKEHHOTO B
0,01 M pactBop CrSO4, 1 cTaHIAPTHOTO BOJOPOJHOTO 3JIEKTpoaa. Hanuiure ypaBHEHUS 3JI€K-
TPOJHBIX MpoleccoB. Yemy paBHa ero 3.4.c.?

17. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBAECTCS JIEKTPOIU3?

18.  Yto paccumThIBaIOT C OMOIIBIO ypaBHeHUs1 HepHera?

19. CocTaBbTe CXEMY 3JIEKTPOJIM3a BOAHOTO PACTBOPA XJIOPH/Ia HUKENSI HA HUHEPTHBIX
AJEKTPOJIax.

20.  CoctaBbTe CXE€MBI JICKTPOJIM3a BOJHOTO pacTBOpa xyopuaa xenesa (II), ecnm: a)
aHOJI JKEJIE3HBIH; 0) aHOJ YT OJIbHBIH.

21.  PactBop coaepxut nonsl Zn>", Ni**, Fe**, Cu?" B oquHakoBoii KoHIleHTpaluy. B

KaKOW TMOCJIEeI0BATEILHOCTH 3TH METAILIBI OYIYT BBIACTSATHCS MPHU AJIEKTPOIIU3E, €CIIU HATPsIKe-
HHE JOCTATOYHO JJIs BBIJEIEHUS JIF000ro meramia?

22.  BpluncnuTe Maccy HUKEINs, BBIACIMBIIETOCS Ha KaTOJAE MPU MPONYCKAHWU TOKa
cusoit 20 A depe3 pacTBOp HUTpATa HUKETS B TECUCHUU 22 YaCOB.

23. [Ipu snextponuze pactBopa conu onoBa (II) macca xaroma yBenuuunace Ha 4 T.
YT0 mpOoU301IO MPU 3TOM Ha OJIOBSIHHOM aHOE?

24. PaccuuTaiite 06beM KUCIOPOA, KOTOPBIA MOXKET OBITh MOJYYEeH MPHU IIEKTPOIIH-
3€ TOKOM 5 A B T€UEHHE 2 4aCOB, €CIIM BBIXOJ] IO TOKY cocTaBisieT 85%.

25. [Ipu npoxosxieHuu yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO MeTallila ToKa cuioi 1,5

A B Teuenuu 30 muH Ha katonae Bbiaenuioch 0,18 r meranna. Berunciure MOJIspHYIO Maccy mMe-
TaJyla U pacxoJl AJIEKTPOIHEPIUH, €CIU U3BECTHO, UTO HAIPSDKEHUE B CETU paBHO 6 B, a BrIxon
1o ToKy 72%.

26.  Kakoii KOHTaKkT sBisieTcs HanOojiee KOPPO3HMOHHOOMACHBIM Ut xkene3a: Fe/Cu,
Fe/Sn, Fe/Ag?

27. B KOHTaKTe C KaKuM U3 METAJIJIOB ME/Ib SIBJISIETCSI aHOAOM: XPOM, 30JI0TO, HUKEIIb.

28. Hamummre 31eKTpOXUMUYECKHUE TPOIECChl (aHOIHBIN M KaTOMHBIN), MPOTEKal0-

mue B koHTakTe Al/Cu B pacTBope Xjopuia HaTpusl.
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11.

(y4eOHOrO Kypca)

11.1.

Oos3aTesibHas JUTEpaTypa

Y4yeOHo-MeToaMuYeckoe W HWHGOPMAIMOHHOE oOlOecneYyeHUue TMCHUILTHHBI

bubanorpaguyeckoe onucanue

Tun (yueOHunk, yuedHoe
nocooue, y4eOHO-
MeTOoAuYecKoe Imocooue,
NMPAaKTHKYM, JIP.)

KoanuectBO B
ononoTeKe

OOmiast xumus. [DIEKTPOHHBIN pe-
cypc] : Teopus U 3a1auu : y4eO. moco-
oue / H. B. KopoBun [u ap.] ; moxg
pen. H. B. Koposuna, H. B. Kynemo-
Ba. - M3n. 2-e, crep. - CaHkT-
[TerepOypr : Jlanb, 2017. - 492 c. : uin.
- (YueOnuku nns By3oB. Crenuaiib-
Has nutepatypa). - ISBN 978-5-8114-
1736-0.

YyebHoe mmocobdue

9BC «Jlaaby»

Xumusg [DIEeKTpOHHBIN pecypc|
yueO. mis By3oB / JI. H. biauHoB [m
np.] ; mox Hayu. pea. U. JI. Tlepdwuio-
poii, T. B. CokonoBoii. - CaHKT-
[TerepOypr : Jlanp, 2016. - 272 c. : wi.
- (YueOnuku nns By3oB. Crenuaiib-
Has nutepatypa). - ISBN 978-5-8114-
2038-4

Y4yeOHuK

9BC «JIa"b»

OOmiast W HeopraHWYECKass XUMUS:
yueonuk / H. C. AxmeroB. — 1l-e
W31., CTep. Cankr-IletepOypr:
Jlans, 2018. — 744 c. — ISBN 978-
5-8114-4698-8.

Y4yeOHuK

9BC «JIaHb»

JBymuuanckas, H.H. OOmiast u Heop-
raHudecKass XUMHUsS @ y4eOHOe MOoco-
6ue / H. H. JIsynuuanckas, B. 1. Ep-
MostaeBa. — Mocksa : MI'TY um. ba-
ymana, 2018. — 463 c. — ISBN 978-
5-7038-4767-1.

YuyebHoe mmocobue

9BC «Jlaaby»

11.2. [lomosiHMTe/JbHAAl JIATEpPATypa U yuyeOHbIe MaTepuasbl (ayauo-, BUIEONOCO-
Ousi 1 ap.)

dbona HaydHou Oubamoreku TI'Y:

Ne
n/n

bubauorpaguyeckoe onucanue

Tun (yuyeOHUK, ydeOHOE
nocooue, yaeoHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ay 1H0-, BH-
Jaeonocooust M Ip.)

KoanuecTBO B
OMoJIMoTEKE

[MaBnos H.H. OOmiass u Heopranude-
CKasi XUMHs [DJIEKTPOHHBIN pecypc] :
yuebnuk / H. H. IlaBnos. - Uzn. 3-e,
ucrip. U pomn. - Cankrt-IlerepOypr :
Jlanb, 2011. - 496 c. : un. - (YueOHUKH

YyeOHuk

9BC «Jlaaby»
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Ne
n/n

bubauorpaguyeckoe onucanue

Tun (yuyeOHUK, ydeOHOE
nocooue, yaeoHo-
MeToauUYecKoe nmocoomue,
NPaKTHKYM, Ay 1H0-, BH-
Jaeonocooust M Ip.)

KoanuecTBo B
OHMoJIMoTEKE

Uit By30B. CriennasnbHasi IuTepaTypa).
- ISBN 978-5-8114-1196-2.

Bonarpomerok B.B. OOmas xumus
[DnexkTpoHHBIN pecypc]: ydel. moco-
oue / B.B. bonrpomerok — MuHCK :
Brimmimas mkoia, 2012, — 624 c¢.: u.
— ISBN 978-985-06-2144-3.

Y4yebHoe rmocodue

OBC
«IPRbooks»

OOmast u HeopraHuyecKas XUMUS
[DnexTpoHHBIH pecypc] : yued.-MeTo.
nocobue / H. III. MudTraxosa [u ap.]. -
Kazans : U3n-s0 KHUTY, 2013. - 184
c. - ISBN 978-5-7882-1488-7.

Y4eOHO-MeTOANYECKOE HO-
cobue

OBC
«IPRbooks»

Crace H.®. Pemienne 3aga4 mo ooO1eit
XUMUHU [DIEKTPOHHBIN pecypc] : yueo.
nocobue / H. @. Cracp, A. B. Kopury-
HOB. - MW3n. 3-e, crep. - CaHKT-
[etepOypr : Jlanb, 2016. - 168 c. : un.
- (YueOnuku s By30B. CrienpanbHas
muteparypa). - ISBN 978-5-8114-
2274-6.

YyebHoe rmocodue

9BC «JIa"b»

Crace H.®. 3amaum, ymnpaxHeHus u
BOINIPOCHI MO OOImIeH XuMHUH [DJek-
TpOHHBII pecypc] : yueb. mocobue / H.
®. Cracs, B. H. JIucenkuii. - 3. 5-e,
crep. - Cankr-llerepOypr : Jlaus,
2017. - 108 c. : un. - (YueOHUKH AJIA
By30B. CreuuanpHas JUTEpATypa). -
ISBN 978-5-8114-2282-1.

YyebHoe rmocodue

9BC «JIa"b»

AxwmeroB H.C. JlaboparopHbie u ce-
MUHapCKHUe 3aHATHUS MO 00IIel U Heop-
FaHUYECKOM XMMHMH [DJIEKTPOHHBIN
pecypce] : yueb. mocobue s By30B /
H. C. Axmeros, M. K. A3uzosa, JI. 1.
banpiruna. - Uzn. 6-e, crep. - CaHKT-
[etepOypr : Jlanb, 2014. - 367 c. : un.
- (YueOnuku 11 By3oB. CrienpanbHas
muteparypa). - ISBN 978-5-8114-
1716-2.

Y4yebHoe mocodue

9BC «Jlaaby»

COT'JTACOBAHO

JupexTop HayuyHOU OMOIMOTEKH

«

» 20 T.

(MID)

(noonucy)

A.M. Acacsa
(U.0. Damunusn)
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11.3. IlepeuyeHb pecypcoB MH(POPMALMOHHO-TEJICKOMMYHUKALNMOHHOH ceTn «UH-
TepHeT»

- byTtnepoBckue cooOuieHus [ DNEKTPOHHBIN pecypc]| : MHOTOMPEIMET. Hayd. KYpH.
/ OO0 «/HHOBalIMOHHO-U3AATENbCKUN oM «ByTIepoBCKOE HACIEIHE»». — DIEKTPOH. KYypHAI.
— Kazanp : OOO «VHHOBallMOHHO-U3AATENLCKUN A0M «byTiiepoBckoe Haciaeaue»», 1999- . Pe-
UM JIOCTYIA K >KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMUs B HHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [ DIEKTPOHHBIA pecypc]| : MeXIyHap.
Hay4. )XypH. / Cubupckoe oraeneane PAH. — Dnekrpon. xxypHan. — HoBocubupck : M3narens-
ctBo CO PAH, 1999- . Pexxum noctyna K xKypH. http://www.sibran.ru/journals/Hviur/

- WebofScience[ DnexTpoHHBIN pecype] : MyIbTHAUCHUILUTUHAPHAS pedepaTuBHas
06aza gmannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexum pgocryna
apps.webofknowledge.com. — 3arm. ¢ skpana. — f3. pyc., aHrm.

- Scopus[DnekTponHblii pecypc| : pedeparuBHas 6aza manHbix. — Netherlands:

Elsevier, 2004— . — PexxuM octymna : scopus.com. — 3aril. ¢ 3KpaHa. — 3. pyc., aHri.

- Elibrary[ DnexTpoHHBIN pecypc] : HaydHas 3JIeKTpOHHas OnbOInoTexka. — MocKBa :
H3B, 2000—- . — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHri.

- SpringerLink[OnexTponHsnii  pecypc] : [06a3a ganHbIX]. — Switzerland:
SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 3. anr.

- ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUICKIIUS JIEKTPOHHBIX KHUT W31aTelb-
ctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum gocryma : sciencedirect.com. — 3ari. ¢

3KpaHa. — S3. aHrI.

- Cambridgeuniversitypress[DIeKTpOHHBIN pecypc]| : KypHAIbl HM3aTEIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum goctymna : cambridge.org. — 3arn. ¢
JKpaHa. — 3. aHri.

- NEICON[DnekTpoHHbII pecypc]| : 2JIeKTpOoHHAss WH(OpMAIUsS : apXUB HAYIHBIX
KypHaioB. — Mocksa : HOMKOH, 2002— . — Pexwum noctyma : neicon.ru/resources/archive. —
3ari1. ¢ sKpana. — S3. pyc., aHrI.

- VYenexu XuMuu [ DNEKTPOHHBIN pecypce] : MHTEpHET-U3AaHUE HAYYHOIO JKypHaa.
— MockBa : AHO M3patenscTBO kKypHana «Ycmexu xumum», 1993— . — Pexum nocryna :
uspkhim.ru. — 3arn. ¢ skpana. — 3. pyc.

11.4. IlepeuyeHb NPOrpaMMHOIO odecriedeHN s

Ne | HaumenoBanue | KomnuectBo | PexkBH3UTHI 10roBOpa (1aTa, HOMEp, CPOK Jeii-

n/n 1mo JUIEH3U I CTBHSA)
1 Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpok aeicTBus -
OeCCpOYHO
2 | Office Standart 1398 Horosop Ne 690 ot 19.05.2015r., cpok necTBus -

6eccpouno; Jorosop Ne 727 ot 20.07.2016r., cpok
JEHCTBUSI - OECCPOUHO

11.5. Omnmucanume mMaTtepuajbLHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JISI OCYLIECTB-
JIeHusi 00pa30BaTeIbHOIO NMpouecca no JMCHUILINHE (MOLY110)
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Haumenosanue 000-

PYAOBaHHBIX y4e0- 5
o ~

HbIX KAa0OMHETOB, Jia- DakTHYeCKU = 2 S
O0opaTopuii, macrtep- ajpec y4eOHBIX ") =
No paTopun, P IlepeyeHb 0CHOBHOIO Apecy = g 2
CKHUX H JIp. 00beKTOB Ka0OMHETOB, Ja- s = =
n/m o0opy10BaHuA . = = T
JJIs1 IPOBEAeHUSA O0opaTopuii, ma- S =S

(=]
NPaKTHYeCKHUX U Jia- CTePCKUX M Jp. = Z 8
00paTOPHBIX 3aH5- g

THI
1 | Ilomemenne pgua ca- | CToJbl yuenunueckue, | 445020  Camap- | 84,8 16

MOCTOSITEJIBHOU pabo-
Tl  (KOMIIBIOTEPHBIN
KJ1ace)

CTYJIbS YYCHUYECKHE,
IIK ¢ BBIXOOZOM B CETH
Nurtepner.

ckag o0mn., r. To-
JIBSTTH,

yn. benopycckas,
14,

4 srax, I'-401
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	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Рецензирование рабочей программы дисциплины:
	Срок действия рабочей программы дисциплины до 6 сентября 2023 г.
	знать:
	уметь:
	˗ проводить химический эксперимент и анализ полученных результатов;
	˗ регулировать скорость химической реакции.
	уметь:
	˗ проводить химический эксперимент и анализ полученных результатов;
	˗ проводить количественные расчеты по уравнениям химических реакций;
	˗ определять тип химической связи в веществе и его пространственное строение; составлять структурную формулу вещества;
	˗ регулировать скорость химической реакции.
	знать:
	уметь:
	˗ проводить химический эксперимент и анализ полученных результатов;
	˗ определять свойства растворов;
	˗ составлять гальванические процессы, определять электродвижущую силу гальванических элементов;
	˗ подбирать способы защиты металлов от коррозии.
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