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Pabouas mporpamma cocrtaBieHa Ha ocHoBe OPI'OC BO - cnemmamurer 1o
cneranbHocTd  23.05.01 Ha3zemHble TpaHCIOPTHO-TEXHOJIOIMYECKHE CpEJICTBA (IpUKa3
Muno6prayku Poccun ot 11.08.2020 r. Ne 935)

Pa6oyasi mporpamMMa pacCMOTpeHa U 0100peHa Ha 3ace/laHuH Kadeapsl XUMUH
23.01.2023, mpotoxon Ne 5

3as. kadeapoit ///t% H.JI. Menstauk

Pa6oyas nporpamma ono6pena meroaudeckoi komuccueit UEnC
30.01.2023 r. mpotokon Ne 5

IIpencenarens 4 7 N.10. Me3un

CornacoBaHo: b
3as. kadeapoit TexHonorum, cepTudUKaIUU H CEpBHCa aBTOMOOHIIEH

V/ilﬂ,/ N.1O. Me3un
i

Pa6ouyasi porpamMma cocTaBjeHa: /) (Y ) |
JoneHT kadeapbl XMMUHU, KaHI. TEXH. HAYK i/ (ff {/ é’{?/ ] O.A. Mumypuna

PenienzeHnr: . ,
JoneHT Kadeapsl OU3MKH, I-p XHM. HAYK Qﬁs?‘{y ot = B.A. Jlosopos




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u o100peHa s peanuzaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl XUMHH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmbl

Juctummaa XuMus BXOJAHUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
POrPaMMBl.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
copMHUpPOBaHHbBIEC B PE3YJIbTATE U3YUCHUS TUCIUILIHNH/ IPAKTHK:

3HaHMs, YMEHHs M BIaJCHUs, cHOPMHUPOBAHHBIC B pPE3yJbTaTe IOIYYCHHS CPEIHETO
(moHOT0) 001IIero 00pa30BaHUS O TUCITUTUTMHAM « X UMUSD».

3Hanus (YMEHHMs, BIaJICHU), OJYYCHHbIC MPH M3YYCHUU TAHHOW TUCHUIUIMHBI OyayT
HEOOXOIMMBI ISl U3YUCHHS TUCIUTUINH/TIPAKTHK:

be30macHOCTh KH3HEICITEIbHOCTH

Koppo3wust 1 3a1ura MeTauion

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHus1

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCS OJIKEH
o01afaTh CIeAyIOIUMU KOMIETEH UMM

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

OIIK-1 CrocobeH cTaBUTh M peliaTh MHXKCHEPHBbIE W HAyYHO-TEXHHYECKHE 3a1aud B chepe
cBOeH NpOoQecCHOHATBHON MAEATENIbHOCTH U HOBBIX MEXKIUCLUIUIMHAPHBIX HalpaBlieHUN C
MCI0JIb30BAHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTHYECKUX M TEXHOJIOTMUYECKUX MOJIETIEH;

OIIK-1.1 Hcnonb3yeT 3aKOHBI M METOJbl MATEMAaTHKH, €CTECTBEHHBIX HAyK IIpHU
peleHUH NpodhecCHOHAIBHBIX 331a4

OIIK-1.2 [TpuMeHsieT U HCTIONIB3YeT COBPEMEHHBIE MaTepHallbl M 3JIEMEHTHYI0 0azy
Y3JIOB, JieTajel ¥ MPHUBOJAOB MalllMH

OIIK-1.3 [TpumeHsieT METOBI MPOEKTUPOBAHUS U pacyeTa IeTalIe! 1 y3JI0B MAIIUH

OIIK-1.4 [ToHnmMaeT KOHCTPYKLHIO TEXHHMYECKOrOo O0BEKTa MO  YEepTexy,
JEMOHCTPUPYET IEPBUYHBIE HABBIKM BBINOJHEHHUS KOHCTPYKTOPCKOM
JIOKyMeHTaluu Ha ocHoBe ctangapToB ECK ]I




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmast Tpy10€MKOCTh TUCIIUTUTMHBI COCTABIISIECT / 3a4ETHBIX AMHMI] 252 aKaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabota — 145,9 akaz. yacos:
—aynutopHas — 140 akan. 4acos;
— BHeayIUTOpHas — 5,9 akaj. 4acos;
— camocrosTenbHas padora — 70,4 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - 3K3aMEH, 3a4ET C OLEHKOMN

AynutopHas g e
o KOHTaKTHast paboTa E = dopma TeKyIero
s X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) E R A . p Kon
g 3 © | camocTosTenBbHOI | ycrieBaeMOCTH U
JIACIMTUTHHBI 5 E . | xomnerenn
@) g & paboThI MIPOMEKYTOYHOM
na6. | mpakt. | S8 ATTECTALIIH
Jlek. < S 10
3aH. | 3aH. |Q &
1. Paznen OOmas xuMus
- opopmneHue
oTyera 1o
naboparopHoOn
pabore; 3
aruTa
- perieHne " . OIIK-1.1,
nabopaTopHO
1.1 Xumuueckas TepMOJUHAMUKA 6 2 2 6 JIOMALIIHEro a0oThl. JJomariHee OIK-1.2,
' pMoZL 3amanus Ne 1; p sa aﬁne No 1 OIIK-1.3,
- . ° OIK-1.4
Tectuposanue.
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPBHI.
- oopmieHHE
oTyera 1o
nmabopaTopHOit
pabore; 3
aruTa
- pemieHue 1a6o ]zjilro Hoii OIIK-1.1,
JIOMAILHETO partop OIIK-1.2,
1.2 Xumuueckas KMUHETHKa 2 4 2 2 4 pabotsl. [lomanHee
3ananus Ne 2; sanatue No 2 OIIK-1.3,
- o OIIK-1.4
Tectuposanue.
CaMOCTOSITEIIBHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- oopmieHHE
oTyera 1o
nabopaTtopHOH
padore; 3amura
- peleHue H260DATODHOI OIIK-1.1,
1.3 PactBOpEI 8 4 4 8 AOMAITTHETO a60TLIpI101\I/)[amHee OIK-1.2,
' p 3aganus Ne 3; p s a;me No 3 OIIK-1.3,
- . o OIK-1.4
TectupoBanue.
CaMOCTOSITENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JUTEPATYPBHI.




- opopmneHue

oT4eTa 1o
na6;§§g¥£?{on 3amura OIIK-1.1,
’ nabopaTopHO OIlK-1.2,
1.4 [TucniepcHbIE CUCTEMBI 4 3 3 2 oeTomteoe paBoTHL. OIIK-1.3,
.| Tecruposanue. OIlK-1.4
U3ydcHHe y4eOHOMH
U Hay4yHOH
JUTEPATypBI.
- opopmeHue
oT4eTa 1o
1abopaTopHOI
padore; 3amura
- pelieHne - . OIIK-1.1,
15 nabopaTtopHoOH
JIOMAIIHETO OIIK-1.2,
OKHUCIIUTETHHO-BOCCTAHOBUTEIILHBIC 4 2 2 8,3 _ |pab6otsl. JomariHee
I o 3aganus Ne 4; anare No 4 OIIK-1.3,
porecc _ 3aganue Ne 4. OIK-1.4
TectupoBanwue.
CaMOCTOSTENbHOE
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATYPBI.
- oopmIIeHHE
oT4eTa 1o
nabopaTtopHOr
paborte; Samura
- perieHne H-I . OIIK-1.1,
OMaIlIHET O nabopatoproi OIlK-1.2
1.6 DIeKTPOXUMUYIECKUE CHCTEMBI 8 4 4 8 n pabotsl. [lomariHee o
3amanus Ne 5; sanamme Ne 5 OIIK-1.3,
- . e OINK-1.4
TectupoBanue.
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
HWroro no pazneny 34 17 17 ] 36,3
Hroro 3a cemectp 34 17 17 36,3 SK3aMeH
2. OpraHu4eckasi XUMHsI
CaMOCTO;ITCJ'IbHOC OIK-1.1,
21 11 OO6umme TeopeTHdYecKue .| VYcrHbIif onpoc OIIK-1.2,
N 4 2 4  |u3ydyeHue yueOHOI
TIOJIOKEHUST OPTAaHHIECKON XUMUU N (cobecenoBanue). OIIK-1.3,
Y HAYYHOH
OIIK-1.4
JUTEPATYPHI
- oopmieHHE
oT4eTa 1o
na6op§Top.Hon ; OIK-1.1,
2.2 1.2, Anndarieckue Pabote: amra OIIK-1.2,
2 4 2 - nabopatopHoi
YTJIEBOOPOIBI OIIK-1.3,
CaMOCTOSITENEHOE paboTHI.
. OIIK-1.4
u3ydeHue yueOHoun
Y Hay4HOU
JIUTEPATYyPBHI.
- pelrieHne
JTIOMAIITHETO
3aJIaHUs; OIIK-1.1,
2.3 1.3 ANMIUKIIMYECKHE 2 4 4 - JlomanHee 3azanue OIIK-1.2,
COCIUHCHUS CaMOCTOSTEIIEHOE A OIIK-1.3,
u3ydeHue yaeOHoun OIIK-1.4
Y Hay4HOU

JUTEPaTypBI.




24 1.4
YTIIEBOJJOPOIBI

ApomMaTtndeckue

- opopmneHue
oTdeTa Mo
1abopaTopHOI
pabore;

- pelieHue
JIOMAIITHEro
3a/1aHNS;
CaMOCTOSITENbHOE
U3ydcHHe y4eOHOMH
U Hay4yHOH
JNTEPATypEL

3ammura
nabopaTopHO

paboThL.
JomanrHee 3amanue

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

2.5 1.5 CoupTsl

- opopmieHue
oTHeTa Mo
1abopaToOpHOI
pabore;

- pelieHue
JIOMAIITHEro
3a1aHus;
CaMOCTOSITENBEHOE
M3y4eHne yueOHon
U Hay4HOH
JNTEPATYpEL

3ammura
nabopaTopHO

paboThL.
JomanrHee 3amanue

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

2.6 1.6 denomnsr

- oopmIieHHE
oT4eTa 1o
1a00paToOpHOI
pabore;

- pemeHue
JIOMAITHETO
3a/1aHNS;
CaMOCTOSTENBHOE
M3y4eHne yueOHon
Y Hay4HOU
JUTEPATYPBL

3amura
nabopaTopHOM
paboThI.
JomanrHee 3amanue

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

2.7 1.7 Anpneruasl, KETOHBI

- oopmieHHE
oTYeTa 1o
71a00paTOpHOI
pabore;

- perieHne
JIOMAIITHETO
3aaHus;
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATypBI.

3amura
nabopaTopHOi
paboTHI.
JlomarnHee
3a7aHue.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

2.8 1.8 KapOoHOBBIE KUCIIOTHI

8,1

- oopmieHHE
oT4eTa o
nmabopaTopHOt
pabore;

- perieHne
JIOMAIITHETO
3aIaHus,;
CaMOCTOSITENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JUTEPATYPBHI.

3amura
nabopaTopHOH
paboTHL.
JlomanHee
3a7aHue.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4




- oopmieHHE

oT4eTa Mo
71a00paTOPHOI i
pabore; 3amura 8%?_1;'
2.9 1.9 Vrnesonsl 2 2 2 - nabopaTopHO o
CaMOCTOSTEJIbHOE paboThI. OIIK-1.3,
n3ydeHune yaeOHon OIK-1.4
U Hay4HOH
JUTEPATypBI.
- oopmieHHE
oTYeTa Mo
Ta00paTOpHOI
pabore; Sammra
- petuerie na60pI:11TopH0fv'1 OIIK-1.1,
2.10 1.10 AmuHEl 4 2 2 2 AOMAIIHETO paboTsL, OIK-1.2,
3a/1aHus; Nomammee OIIK-1.3,
- Matt OIIK-1.4
3ajaHue.
CaMOCTOSTENbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPEI.
HWroro no pazneny 36 18 18 341
HWroro 3a cemectp 36 18 18 | 341 320
HToro no QUCLMILTHHE 70 35 35 |704 9K3aMeH, 3a4eT C

OLIEHKOH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenopaBaHus IUCHUIUIMHBL «XWMHs» INPUMEHSAETCS TpaaULIAOHHAsS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT KaK B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO MTOCIIE10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl WM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'IE TEOPETHYECCKUI
MaTepuaj 3apaHee BBIIAETCS CTYIEHTaM i1 CAMOCTOATEIBHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
HCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IIO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
ITOMOUIBIO IEMOHCTPALM ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jns peanusannu nHGOPMAITMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJATCS JIEKIUU-BU3YAJIN3AlMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro0 Marepuala
COIIPOBOXAAETCS IPE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIusieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS TPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJJaHusl 110 npoiineHHoi Teme. [Tpu
IIPOBEJICHUH J1a00paTOPHBIX 3aHATHH MCIONb3YETCS METOJ] KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
IIO3BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHallOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro o00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMBI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas pabota oOyyaromIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 33/JaHUH, 3aBepIIeHne 0(OpMIICHUS
71a00paTOpHBIX paboOT, MOArOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaTroB U KypcoBbIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHas padoTa 00yJaronuxcsl JT0JDKHA ObITh HalpaBiieHA Ha
3aKpeIIeHUs] TEOPETUUECKOr0 MaTepuaia, U3JI0’)KEHHOTO IpernoiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Ipu npoBeeHnH pyOeKHOTO U 3aKJIFOUUTEIIBHOIO KOHTPOJISI OCHOBHBIMM 33JauaMu, CTOSIIUMU
nepes NpenojaBaTeieM, SBISIOTCS: BbISIBIEHHE CTENEHH NPaBUIBHOCTH, 00BbeMa, IITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, MMOJIYYEHHbBIX IIPU U3YUYEHUU Kypca HApSAAY C BBISBICHHUEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TIOJyYEHHBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIOT IKCIEPUMEHTUPOBATh C HOBBIMHU
¢dopmamu koHTpoist. OOyuarommMes NpeAsaraloTcsl TeCThl M 3a7aydl B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW cCHCTEMOW MpoBepKU. B oTinmyne oT OOBIYHOIO TECTHPOBAHHS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPONTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOWTH TECT BTOPUYH

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. TBepnoxineoos, B.I1. Opranndeckas xumusi: yueOnuk / B.I1. Teeproxiie6oB. - KpacHosipek :
Cub. denmep. yu-t, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - URL:
https://new.znanium.com/catalog/product/1032163 (mata oOpamenus: 26.04.2023). - Tekcr
3JIEKTPOHHBIN.

0) JlomotHuTe/IbHASI IUTEpaTypa:

1. Mensiauk, H. JI. PactBopsr : npaktukym / H. JI. Meastauk, 3. P. Mymiuna, O. A. Mumypuna
; Marauroropckuii roc. texunueckud yH-T uMm. I'. M. HocoBa. - Maruuroropck : MI'TY um. I'. U.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turym. o2kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JICKTPOHHBIHA. -
Ceenenus noctynssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcubie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropek : MI'TY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TekcT : 3JICKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OxuciuTenbHO-BOCCTAaHOBUTENBbHBIE peakuud. OCHOBBI DIIEKTPOXUMHUH '
yuaebnoe nocobue / JI. T'. Konsipa, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TaoII. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’7name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpioBa ; MarHUTOropckuii roc. TeXHHYESCKHUIA
yH-T uM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamennsn:26.04.2023). - MakpooObeKkT. - TeKCT : 3JEeKTPOHHBIHA. -
Ceenenus noctynasl Takke Ha CD-ROM.

5. Koposun, H.B. O6mas xumwus: yued. Ans TeXHMUYECKUX HampaB. U cren. By3oB /H.B.
KopoBun —9-e u3zn., mepepad.- M.: Beicmr. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HETNOCPEICTBEHHBIH.

6.Komsna, JI. I'. Xumus : yuebnoe mocodme / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TVY. -
Marnutoropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ara. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara odpamenus: 26.04.2023). - MakpooObeKT. - TEKCT : 3JCKTPOHHBI. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.



7. TlpeBpalieHus OpraHHYECKUX BelecTs : yuebHnoe mocobue / JI. B. Uynposa, X. f. I'mpesas, H. JI.
Mensuuk, T. M. KymukoBa ; MITY. - Maruutoropck, 2014. - 147 c. : cxemsl.. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=51.pdf&show=dcatalogues/1/1115810/51.
pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooOwekT. - Tekcr : anekTpoHHbIi. - ISBN
978-5-9967-0518-4. - ImeeTcst me4aTHbII aHANIOT.

8. I'upesas, X. 5. [IpakTuueckoe pyKOBOJCTBO MO OPraHUYECKOW XHUMHUH | ydeOHOe mocooue /
X. S. T'mpesas, H. JI. Kanyruna, 1. A. Bapnamosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH.  ontr. jguck (CD-ROM). - 3arm. ¢ turynm.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.
pdf&view=true (mara oopamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 3JeKTpOHHBII. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

9. Oprannueckas xumus . yueoHoe nocobue / T. M. Kynukosa, X. 5. T'upesas, JI. B. Uynposa,
3. P. Mymuna ; MI'TY. - Marautroropek : MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). - 3arn.
c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3537.pdf&show=dcatalogues/1/1514974/3
537.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

B) Meroauyeckue yKasaHus:

1. Mumypuna, O.A. DHepreruka XHUMHUYECKHX IIPOLIECCOB: METOJUYECKHE YKa3aHMs K
1a00paTOpHBIM paboTaM M0 JUCHUITIMHE «XUMUD ISl 00yJaroIIKuXCsl BCeX HalpaBJIeHUH OATOTOBKH
U CHielMalIbHOCTEH THEeBHOU GopMbl 00yuenus / O.A. MunrypruHa; MarHUTOrOpcKuii roc. TeXHUYSCKHIA
yu-T uMm. . . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2016. — 11 c. — Tekcr :
HEINOCPEICTBEHHBIN.

2. Konsna, JI.I'. Xumuueckast TepMOJIMHAMHKA: METOAUYECKHE YKa3aHUS AJIsl CAMOCTOSTEIbHOM
paboThl 1O jauCHUIUIMHE «XHUMHUs» JUIST OOYdYalOUIMXCS BCEX HANpaBICHUH TOATOTOBKU |
crieranbHocTeit Beex popm ooyuenus / JI.T'. Kossima; MarHuToropckuii roc. TeXHHYECKH YH-T uM. I
. Hocosa. — Maruutoropck : MI'TY um. I'. UI. Hocosa, 2020. — 18 c. — Tekcr : HemmocpeACTBEHHBIH.

3. Konsaa, JI.I'. CkopocTh XUMHUECKUX PEAaKLUi U XMMUYECKOe paBHOBecue: MeToauyeckue
yKa3aHus K JabopaTopHbIM paboTaM Mo AUCIHUIUIHHE «XHUMHS» I 00yUJalOIMUXCsl BCEX HAPaBICHUM
HOATOTOBKH U crienuaibHocTel Beex Gopm o0yuenus / JI.I'. Konsiaa, E.B. Tapactok; MarHUTOropcKuii
roc. Texanueckuit yH-T uM. . M. HocoBa. — Maruutoropck : MI'TY uwm. I'. M. Hocosa, 2020. -8 c. —
Tekcr : HelmocpeACTBEHHBIN.

4. PommonoBa, H.M. Xumunueckas KUHETHKA. XHMHYECKOE DPABHOBECHE: METOJIUYECKUE
yKa3aHus Uil CaMOCTOSATENbHOM paboThl MO AUCHUIUIMHE «XHUMHS» s O0YyYarolIuxcs BcCex
HaMpaBJICHUH MOJArOTOBKM M creianbHocTeil Bcex (opm oOyuenuss / H.M. Poawonosa, A.Il.
ITonomapes; Maruuroropckuii roc. rexunueckuii yu-1T uM. I'. 1. HocoBa. — Marauroropck : MI'TVY um.
I'. . Hocoga, 2020. — 20 c. — TeKCT : HenocpeICTBEHHBIH.

5. Uymnposa, JI.B. PactBophl: MeTomuueckas pa3paboTka K Ja0OpaTOpHbIM paboTaM 1o
TUCHUIUTMHE «XUMHS» A 00y4arolMXcs BCEX HalpaBiICHUM MOJTOTOBKU M CHEIHATIbHOCTEH BCEX
dopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. Texuuueckuit yu-t um. I'. 1.
Hocoga. — MarauToropck : MI'TY um. I'. 1. Hocoga, 2020. — 41 c. — TekcT : HemocpeACTBEHHBIH.

6. Uynpoa, JI.B. PactBopel: Meroaumyeckas pa3paboTka K CaMOCTOSATENBbHOM paboTre o
TUCHUIUTMHE «XUMUS» A1 00y4yaronuxcs MO BCEM HaIpaBJIEHUSM MOJATOTOBKU M CHEIHMATIBHOCTSIM
Bcex Qopm obOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypraa; MarHuToropckuii roc.
texandeckuid yH-T uM. ['. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. U1. Hocosa, 2017. — 26 c. — Tekcr
. HEIIOCPECTBEHHBI.

7. Konsima, JI.I'. KonmonHpie pacTBOPHI: METOJUYECKHE YKa3aHUS K TaOOpaTOpPHOU paboTe 1o
TUCHUIUIMHE «XHUMUs» A1 00YydYaIOIIMXCs M0 BCEM HAlpaBJIEHUSIM MOJATOTOBKHM M CHELHUATbHOCTAM
Bcex hopm obyuenus / JL.T. Konsiaa, JI.A. BojbsiH; MarHuToropckuii roc.



texunyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2017. — 9 ¢. — Tekcr :
HEINOCPEACTBCHHBIMN.

8. Komsana, JI.I'. OkHCIUTETbHO-BOCCTAHOBUTEIIbHBIC PEAKIIMHM: METOJWYECKHE YKa3aHUsS K
nabopaTopHOil paboTe Mo AUCUUIUIMHE « XUMUS» U 00y4JaroMMXCsl BCeX HAIPaBICHUN TOATOTOBKU U
cnenuanbHocTeii Beex ¢opm o0yuenus / JI.I. Komsmga, E.B. Tapacroxk; MaraHuToropckuii roc.
texundyeckuid yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. — Tekcr
. HETIOCPEICTBEHHBIH.

9. Komsma, JL.I'. OKHMCAMTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIMHU M IJIEKTPOXUMHUYECKHE
MIPOLIECCHI: METoJIMYecKass pa3paboTka K CaMOCTOSTENbHOM paboTe aas o0yyarouuxcs IO BCEM
HaIpaBJICHUAM IOATOTOBKH M CIIEHaIbHOCTSIM Beex Gopm obdyuenus / JL.I'. Komsna, E.B. Tapaciok,
3.P. Myminna; Marauroropekuii roc. texunueckuit yu-T um. I'. . HocoBa. — Maruuroropek : MI'TY
uM. . . HocoBa, 2017. — 41 c. — TekcT : Henmocpe1ICTBEHHBIN.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE TMPOLECCHI: METOIMWYECKHE YKa3aHusi K
nabopaTtopHoit paboTe MO AUCHUIUIMHE «XHUMHs» A O0y4aromuxcs IO BCEM HampaBiICHHUSIM
NOJrOTOBKH M CIEUUATbHOCTAM BceX ¢opm obOyuenus / O.A. Mwumypuna, H.U. Ponmuonosa;
Maruautoropckuii roc. Texuuueckuid yH-T uMm. I'. M. HocoBa. — Maruuroropck : MI'TY um. I'. U.
Hocoga, 2017. — 13 ¢. — TekcT : HemoCpeACTBEHHBIH.

11. TIpakTuKyM 1O OpraHu4eckoi xumuu : yueoHoe nmocodue / X. 5. I'upeas, H. JI. Kanyruna,
N. A. Bapmamosa, JI. A. boapsa ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 63 c. : 1., TabJI., CXEMBI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3462.pdf&show=dcatalogues/1/1514269/3
462.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Nmeercs neyaTHbIN aHAJIOT.

12. IIpakTHKyM 10 OpraHuyeckoil xumuu : yaebnoe mocobdue / JI. B. Uynposa, O. B. Epimosa,
O. B. Konsina u np.; MI'TY. - Marauroropck : MI'TY, 2016. - 1 anekrpon. ont. nuck (CD-ROM). -
3arm. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2364.pdf&show= dcatalogues/1/1130016/2
364.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynnsl Takke Ha CD-ROM

r) IIporpammHuoe o6ecnneuenune u UHTEpHET-pecypcsl:

IIporpammHoe obecneyenne

HaunmenoBanue .
1o Ne morosopa Cpok neiicTBHs TULIEH3UH
MS Office 2007 |y, 135 1 17.09.2007 Geccpoumo
Professional
7Zip CBOOOJTHO 0ecCpOovHO
FAR Manager  |cBoOonHO 06eccpoyHO
Bpaysep Yandex |cBo6oaHO 0OeccpoyHO

IIpodeccnonanbubie 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOYHBIEC CHCTEMbI
HasBanune xypca CchlIKa

OnektpoHHble pecypcbl OubOmmoreku MITY |https://magtu.informsystema.ru/Marc.html?locale=r
uM. .. Hocosa u
Poccuiickas ['ocynapcTBeHHass OubOIMOTEKA.
Karamoru

®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexnenne  «Denepanbubpii  urcTHTyT|URL: http://wvww1.fips.ru/
IPOMBIIIIICHHON COOCTBEHHOCTU

https://www.rsl.ru/ru/4readers/catalogues/




Nudopmanmonnas cucrema - EnuHoe OKHO mocTyma K

URL.: http://window.edu.ru/
MH()OPMAIIMOHHBIM pecypcaM

ITouckonas cuctema Axagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Harnmonanwsnas uaopmanronHo-ananutudeckas cucremalURL:
— Poccutiickuit unnekc nHayunoro nutuposanust (PUHLL)  |https://elibrary.ru/project_risc.asp

DnekTpoHHas 0a3a mepuoandeckux u3ganui East View
Information Services, OO0 «MBUC»
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIf)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. YueGHble ayquTOpun Ui NPOBEACHUS 3aHATHH JIEKIIUOHHOTO THIIA.

OcHamieHue ayJuTOpUU: MYJIbTHUMEAMMHBIE CpPEACTBA XpaHEHHs, TMepeJadd |
npezcTaBieHus HHGopMau

2. YyeOHbIC ayAUTOPUHM [UIA TIPOBEICHHS J1a0OPATOPHBIX 3aHATUH, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALUH.

OcHamienue aynutopun: HarnsgHpie MaTepHaiibl: TaOJINIbI, CXEMBI, TIAKaTHI.

3. Ilomemenuss Ui CaMOCTOATENbHOW paboThl OOy4yaroIMXCsl U IPOBEIEHUS
IIPOMEKYTOYHOH aTTECTALMH.

OcHauienne ayauropun: [lepconansbie kommbroTepsl ¢ makerom MS Office, Brixomom B
WHTepHeT U ¢ AOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

4. TlomemeHuss A XpaHEHUS M NPOQUIAKTUYECKOrO OOCIYKUBaHHS Yy4eOHOro
000pyTI0BaHUS.

OcHamenue aynutopuu: Cremnaxku, cedbl s XpaHeHUs yuyeOHOro oOOpyJOBaHUS.
HNucTpymeHTsI U1t peMOHTa 1a00paTOpHOTO 000PYI0BAHHS.

INPUJIOKEHHE 1



6. YuyeOHO-MeTOoAMUYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00yUaloIIUXCsl

CamocrosiTenbHast pabora oOydarolmuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MIPOUCXOJUT KaK BO BPEeMs JIAOOPATOPHBIX 3aHATUN, TaK W HA IUIAHOBBIX KOHCYJIbTAIMSX, U Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJATOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSTHUSM U BBITIOJTHCHUS JOMAITHUX 3a/IaHUH.

AynutopHas caMoCTOsTelIbHass paboTa OO0y4aromMXCs MPEANoiaraeT MPOXOXKIACHHE
TECTUPOBAHUS 10 KaXJAOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPeOYIOT TIyOOKOro INOHMMAaHHUs HW3YYEHHOIo MaTepuana. TecTswl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XXJAOMYy BOIPOCY IpeljiaraeTcsi YeThlpe BapuaHTa OTBETOB, CpPeaH
KOTOPBIX OJUH WM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS MyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO 0AJLIOB B Kax1oi TeMe Kypca — 10.

Pa3zgen «O0masa xXuMus»
BapuaHThl TeMaTHYeCKHMX TeCTOBBIX 32/IaHUI I TEKYIEro KOHTPOJIs
XuMunuyeckasi TepMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OILIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimI, a BOCBMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oaia.

Teer Ne 1

ITpu paccMOTpEHUU XUMHUECKON Peakluu cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) MPOAYKTHI XUMUYECKOU PeaKIuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U IPOAYKThl PEaKLUU
IlepBslii 3aK0H (TIEpBOE HAYaAJI0) TEPMOJIMHAMUKHA MaTEMaTHUECKH 3allChIBAETCS TAK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
6) K=R/Nju r) AU= Q-W
B sx30Tepmuueckoii peakuuu:
a) SHTAJIBNNS pEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakiu otprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBI MOBBILIAETCS
CrangapTHbie TerIoBble 3)(PEeKThl MPUHITO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
Kakue u3 npuBeneHHBIX peakiuil SBISIOTCS YHIOTEPMUIECKUMU?
a) 1/2 N+ 3/2 H,=NHj3 , AH = — 46 K]I)x/Moib
0)H,+4/20,=H,0, AH = -242 K]Ix/Monb
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

Kakas w3 HanmucaHHBIX HMKE pEaKIMil OTBedyaeT TeIuioTe oOpa3oBaHMs okcujaa azora ( || ) B
CTaHJApTHBIX YCIOBUAX?

a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 0, =NO

6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
[Tpu BoccTanoBnennu 16r okcuma menu( || ) mo peakmu :

CuO () + C (rpagmr) = CU (o + CO (), mormotuaock 22 /K TENIOTHI.

OHrtanenus o0pa3zoBaHus okcuaa meau ( || ) paBHa:

a) 110 B)220,5



6) -200,5 r)735
8. Hua peakmuu NiO oy + C (paguny = Ni g + CO (y Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUECHHS PeaKIMU MPU CTAaHJAPTHBIX YCIOBUAX U IIpH Temieparype 627°C.

BemectBo AH®393  (KJI>x/MOJIB) S%gg  (x/mMonp*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxute 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cn TemmepaTypy Hayajla peaKkiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTpONUs IpHU pa3IokKeHUN KapOoHaTa KaabLus?
a) yBEJIMYUBAETCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. [lanHast peakuus:
2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HampaBJIeHUU B) HE MOXKET IIPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHu4Yeckasa KHHETHKA

B Tectax mo Teme «XuMHuUYeCcKas KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOC 3aTaAHHSI
onenuBarorcs B 0,5 Oajia; mecroe, ceabMOe, BOCbMOE, JIEBITOE U IecIToe — B 1 0ajl, a OJUHHA/IIATOES
—B 2,5 Oaia.

Tecr Ne 1

1. Pazgen XuMuu, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMUYecKas TepMOJIMHAMHKa
0) TepMOXUMHUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €ANHUILY BPEMEHHU
B €IMHUIE 00beMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIMH K MOMEHTY OKOHYAaHUS PEaKIIuU
3. B Kakux eIuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3mepHas BeIMYMHA
B) MOJIB’ ¢
4. Or kakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
5. CocTosiHuEe XMMHYECKOT'O paBHOBECHUSI OOPAaTHMBIX IPOLIECCOB KOJUUYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) sHeprueil akTUBHU3aLUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaeTcst BBIpaKeHHE 1J11 CKOPOCTH PEaKIiH
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)



a) V = k[NO]*[H,0] 6) V = k[NH3][O>] 8) V = k[NOJ*[H,0]°
7. Kak 3anumiercs: BeIpaykeHHE 11 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) K = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3bpiBaeT 3HaYCHHE TEIIOBOro ¢ (deKra peakiuu?
a)l E.*% .
t
0)2 2

B) 3 i
/ 3
— A\

v

XOJI PEaKINK

9. Yrto MOXHO CKa3aTh O PEaKIUH, U300paKEHHOW Ha JuarpaMme K Bompocy 82

a) 9K30TEepMHUYECKasl pPEaKIIHs

0) SHIOTEepMHUYECKAs PEaKITUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.

a) IPU IOHMW)KCHUH TeMIIepaTypbl

0) IIpH MOBBIMICHUHU TEMITCPATYPhI

B) IIPH MOBBIIICHUY JIaBJICHUS

11. Jina peaxkuuu C + 2 H 5 () = CH 4 () Ipu HEKOTOPO# TemmepaType KOHCTaHTa PaBHOBECHUs paBHA
0,8. PaBHOBeCHasi KOHIIEHTpaIHsI BOJOPOa paBHa 1,2 MoJb/1. BEIUKMCINTE MCXOIHYIO KOHIIEHTPAIHIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBopbl»: mepBoe 3amaHHe oOlleHHMBaeTcs B 1 Oamn; BTOpoe, TpeTbe,
4eTBEpPTOE, MATOE U IIeCToe 3adanus - B 1,5 Oana; ceibMoe, BOCBMOE, JIEBIATOE H JISCATOC — B
0,5 6anna.

Tect Nel

1. s ypaBHenus peakiuu Cu SO4 + KOH —... cokpallieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S0,7 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
1 2)2 3)11 4) 13

4. Ins momasienust ruaponusa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONMAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa30aBUTH PACTBOP BOJOM



4) TOBBICHTH TEMIIEPATYPY
5. B pasbaBiiecHHOM pacTBOpE, MPUTOTOBJICHHBIM M3 THAPOCY/Ib(ara KajblMs W BOJIbI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4)6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,710° 4)2,31-10°°

7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Maccel BeliecTBa K Macce BOJIbI

2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI

3) Macchl BellecTBa K Macce pacTBopa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) ruapokcH aMMOHHMS

2) THIPOKCH] KaJIHsI

3)  xJopuI Kalblus

4) MaprasioBas KHUCJIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IpuuuHOIi 3TOTO ABIAETCA ...

1) osnexTponu3 coneit

2) IUCTIPOIOPIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH

10.3na4yenne PH uncroit Bosbt ipu 25°C cocrasisieT
N1 2)7 3)0 4) 10

I[I/ICHepCHbIe CHCTEMbI

B tecrax mo teme «I[I/ICHepCHI)IG CUCTCMBD». IIEPBOC, BTOPOC, TPECTHLC M YCTBCPTOC 3aJaHHA
OLICHUBAIOTCA B 1 6ann; IIATOC M IICCTOC 3alaHUA - B 3 famna.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) menbiie 1 HM
2) 6ombiire 100 HM
3) ot 1 am 10 100 HM
2. Kakme wHOHBI CMOCOOHBI BBI3BATH KOATYJSIUIO KOJUIOM/A, YACTHUIBI KOTOPOTO HMMEIOT
MOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2) aHHOHBI
3) moJIsIpHBIE MOJICKYIT
3. JIst KaKoro IIEKTPOJIMTA TOPOT KOArYJISIUU KOJUIOUIA C MOJ0KUTEIBHO 3apsKEHHON YaCTHIICH
JIOJDKEH OBITh HAMMEHBIIINM?
1) xnmopu Kamust
2) cynbdar Kamus
3) oprodochar Kamus
4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJICKTPOJIMT MUTPACT POJIb HOHHOTO CTabuIn3aTopa’?
1)  xuopun xene3a (111)
2) BOIa
3)  TUAPOKCH[ KaJUs



5. Ilpum B3ammopmeiictBuu 20 mu 0,001H wutpata ceunma (1) ¢ 10 mm 0,02H cynsdara xamus
obpazyercss 3omb cynb(dara cBunma (lI). K xakomy 3meKkTpoay MOJDKHBI MEpEMEIIaThCs YacTHIIBI
JTUCTIEPCHOM (pa3bl IPH AIEKTPOIH3E?

1) HaxoASTCS B COCTOSSHUM TUHAMUYECKOTO PABHOBECHUS

2) K KaTody

3) k aHOY
6. B nBe koi0bI HanmuTo 1o 50 MIT 30715 THIPOKCH A XKele3a. [lJig Toro 4ToObl BbI3BaTh KOATYIISIIIUIO
3011 moTpedoBaioch 100aBUTh: B epByro — 5,3 M 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. Berancaute mopor KoaryJisiui Kaxaoro dJIEKTPOJIUTA.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
B tecrax nmo teme «OKHCIUTETHLHO-BOCCTAHOBUTENIBHBIE MPOIIECCHI»: MEPBOE, BTOPOE, TPETHE,

4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oama; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a qeBsToe — B 2,5 0ajioB.

Tecr Ne 1

1. OxucauTENh — 3TO aTOM, MOJIEKYJIa WJIKM UOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET AJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI

2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3aPKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAECTCS
3) OTpHULATENIbHBIN 3aps]] MOHA YBEIUYHUBACTCS

3. U3 npencraBieHHbIX HUXeE peakuuii kK OBP nucnponoplinoHpoBaHus NPUHAMJIEKHT ...

1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJLIBI
3)  BIEMEHTHI, HaXOIAIINECS B CPETHEH YaCTH TIEPHOANIECKOM CHCTEMBI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20)-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABJIUBAETCSA JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  oxkcuma mapraniia (1) MnO
7. B peakiun, npotekarotieit mo cxeme Cr,Sz + KNO3 2 K,CrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPraroTCs
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUITMEHTOB B peaKIliu, IIPUBEICHHOM B Borpoce Ne 7 paBHa ...
1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35



3J1e1ch0ngnqec1me CHUCTEMBbI

B Ttecrax mo Teme ((3J'I€I(T];)OXI/IMI/I‘ICCKI/IG CUCTEMBD». IICPBOC, BTOPOC MU IIATOC 3adaHUA

OILICHUBAIOTCS B 1 6aut; TpeThe U ueTBepTOoe 3amanus— B 1,5 6aiia; mectoe u cenpbMoe — B 2 Gaia.

Tect Nel
1. DNEeKTPOAHBIA TOTEHIIUAN OIPEIEIIAIOT 10 YPABHEHHUIO . ..
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccunraiite DJIC rampBanndeckoro siemeHta MQ|MQgSO,||CuSOy|/Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue mpoaykTel 00pa3yroTcsi Ha KaToJie MPH AJIEKTPOIIN3€E pacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAs KUCIIOTa
4) KHCJIOPOJI
4, VYkaxute cymMmmy KO3pQHUIMEHTOB B YpaBHEHUH 3JICKTpoin3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas 13 mNpUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUIl  MPOTEKaeT

CaMOIIPOU3BOJILHO B NPSIMOM HallpaBJIeHUN?

6.

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI+ Cu —...

Bbluuciute Maccy LMHKA, MOJIYYEHHOTO TIPH 3JEKTpoiu3e cyinb(ara IMHKA, KOTOPBIN

poBoAMIN B TeueHue 20 cex npu cuiie Toka 1A

7.

1) 2,1:10%
2) 0,05

3) 0,013
4) 6,7-107

HpI/IBeI[I/ITC CXEMbI JJICKTPOAHBIX MHPOHECCOB W MOJICKYJIIPHOC YpPaBHCHUC PCAKIUH,

NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHokuciion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3 4
4 8

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAsA pa60Ta o6yqa101unxc;1 OCYIICCTBIIKICTCA B BUAC U3YUCHUSA

JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jielly ¢ MpopaboTKON Marepuania; opOpMIICHUS OTYETOB IO
n1a00paTOPHBIM paboTaM U BBITIOJHEHHUS JIOMAITHUX 3aaHUH.



BapuaHThl TEeMATHYeCKUX JOMAIIHUX 3aaHUM V151 BHEAYUTOPHO CaMOCTOSITEJIbHOM padoThl
CTY/A€HTOB MO0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHUMHYeCKasi TEePMOIUHAMHUKA»

B momariHeM 3aaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMKKA»: IepBast 3a7ada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Juisa peakunn CHy o + COy () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIlpPaBIICHUE
CaMOTIPOM3BOJILHOTO TEUCHHS PEaKIHH IIPH CTAHAAPTHBIX YCI0BUsX 1 mpi  Temmeparype T = 927 °C,
€CITH TETIOBOM A(PEKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHHUTCS. YKaXHUTE: a) BBIICIACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TemepaTypy Hadaja peaKkLyH.

3amaga Ne2

Beruncnure temoBoit  addexr peakuuu: CaCy  + 2 HoOpy = Ca(OH); () + C2H (1), monb3ysce
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 02 = HzO () AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COy (™) AH =-566,2 k]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3amannu no teme «XUMUYECKas KUHETHKa»: NepBasg 3ajaya oleHuBaercs B 1,5
Oaia; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U maTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMoOn peakiuu, korjaa mnpopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa paza?
3amaga Ne2
ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIUYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPHUIIMEHT CKOPOCTH peakluu paBeH 2. Bo cKoiIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?
3amaua Ne3
Haiinute HayanbHbIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe (7 + H2O ) = FeO () + Hy (1), ecnu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.
3amaua Ned
Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripazute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAMN:
Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(r) +C ()~ 2 CO(F), AH = +160,5 KI[)K,
CO(I—) + HzO(r) =CO, @ T Hz(r), AH =-41,1 x]JIx.



VYKakuTe HanpaBlIEHUE CMEIICHNS XUMUYECKOTO PaBHOBECHS ATUX PEaKLUi: a) IPpU MOHUKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanuum no Tteme «PacTBOphD»: TmepBas, BTOpas, TPETbsl M MsATasl 3a7adu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B xakom o6beMe BojbI cieayet pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBope; 0) MOJSPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAIllCHHbIE MOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 JABa MOJIEKYJSPHBIX YPABHEHUS PEAKUU K CIEIYIOIIUM HOHHBIM:

Ba*” + CrO/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H" —Zn*" +H,S

3agaua Ned

Berancnure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneil moaseprarotcs ruaponusy: NaySiOs. Cu(NOs);. KBr? Cocraebre
MOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COETUHEHUSI.

Jlomaimnee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»

B nomamnem 3amanuu no teMe «OKHCITUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a7a4a
orieHuBaercs B 1,5 Gama; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX pPEaKLHUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
MIPOTEKaHUs  MEPBOM  peakluud INpU  CTAaHAAPTHBIX  YCIOBUAX,  HCIONB3YyS  3HAYECHMS
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIUATIOB!

H] + HsPO, — J, + H3PO3; + H,O

HNO, — HNOsz; + NO + H,0O



H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O

NH;ReO, +H, — Re + NH; + H,0

KBrO —» 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,O; + C —

Mg + HNO3 pae) —

3ajgaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuiel CTAaHAAPTHBIX OKHUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peaknuu B ykazanHou cpeae (HNOs). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKLIUH.

Jlomaninee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CHCTEMbI»: TIepBas 3ajava OllCHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE ypaBHEHHUS JJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISIpPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTA TPHU CTaHIAPTHBIX
YCIIOBHSX.

[IpuHSB MOTEHIMAl aHOJA PAaBHBIM CTaHAAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, mpu KoTopoit /1C ranbBaHN4eCcKOTo IeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MPOTEKAIOIINX TPU AIEKTPOXUMHUYECKOH Koppo3uu rajabBanonapbl Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUTh MAacchl aHOJa MPU KOPPO3UH B KUCTOW cperne 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBpTe JJIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX MPOIECCOB (aHOA WHEPTHBIN) H
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU DIEKTPOJIN3e
Co(NO3),, ecitit 3JIEKTPOIIH3 MTPOBOAMIM B TeueHuH | 4. Bbixoa MeTasmia mo Toky coctaBui 85%.

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM
KOHTpOJII)Hble BOIIPOCKHI MO TEME «XuMHuecKas TEPMOIUHAMUKA»

OCHOBBI XUMHYECKOH TEPMOANHAMHKU: ITOHATHEC CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

BuyTtpennss sneprus. Pabora. Temiora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTaIbNMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.

arwDE



6. TemmoBoit »pdext xumudeckod peakuuu. DakTOpPHI, BIUAONME HaA TEIIOBOW 3 eKT
XMMHYECKON PEAKIIUU.

7.  Tepmoxmmus. 3akoH ['ecca.

8.  CuexncrBus u3 3akona ['ecca.

9.  DHTpomnus Kak QYHKIHS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuii 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpaBneHue caMONpON3BOIBHOIO MPOTEKAHUS XUMUUECKUX PEaKIIUH.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakluy U METO/IbI €€ PETYJINPOBAHMSL.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakiuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMIUIEKca. DHepreTuyecKas JuarpaMmma.

Kpuas Maxkcgenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanuruueckue CUCTEMBI.

Bimstnue xaranuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.

0. ToMoreHHbIi U reTEepOTreHHBIN KaTaIus3.

1. KonebarenbpHbIe peaKIlHy.

12. Xwumwnueckoe paBHoBecue. OOpaTuMbie U HeOOpaTUMbIE PEAKIIHH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xummuaeckoro paBHoBecus. [Ipunnumn Jle-1latennbe.

15. BnusHME KOHLEHTpPALMH, 1aBJIECHUS U TEMIIEPATypBhI.

16. ®da3oBbiec paBHOBECHS.

17. ®a3oBble 1uarpaMMsl JIJIs1 OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oo NGO WNE

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

1.  Tlousarue pactBopa. PacTBopuMocCTh BeliecTBa. PactBopumocTs rasa.

2. PactBoprl. CrnocoObl BBbIpaXE€HUS KOHIEHTpAallUM pPacTBOPOB (MaccoBas JA0Js, MOJspHas
KOHLEHTpALsl, MOJISIpHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHAS JIOJIS, TUTP).

KonnuratusHble cBoiicTBa pacTBOpOB. M ieasibHbINi pacTBOp.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuil 1 KpUOCKOMUYECKHI).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KuCI10THO-OCHOBHBIE B3aMMOJICHCTBHSI BEIECTB.

. Monnas teopus kucioT u ocHoBaHUIl AppeHuyca. OCHOBHBbIE NMOHATHS U TOJIOKEHUS TEOPUH
AppeHnyca.

8.  Juccommanus KUCIOT, OCHOBaHMM W COJeW C TOYKM 3PEHUS HOHHOW Teopuu AppeHHuyca
(mpumepsr).

9.  Crenensp nuccormanuu. CHIIbHBIE U c1a0ble JIEKTPOJIUTHI.

10. ducconmanus cnadbix aneKTponnToB. KoHcTaHTa AMCCOnMaIum.

11. 3axon pazbaBnenus OcTBanba.

12. Peakiuu HOHHOTO 0OMEHa MEXIY JIEKTPOJUTaMH (Ha MpUMepe peakinii 00pa3oBaHUs CII1aboTro
NEKTPOJINTA, OCATKA U raza).

13. TIpousBeneHnEe paCTBOPHUMOCTH.

14. HonHoe mpou3sBeeHre BObl. BOJOPOIHBIN U THIPOKCHIIBHBINA TOKA3aTEeNH.

15. Tmaponus cosneii. Tumbl ruapOIU3a CONECH.

16. KonuuyecTBeHHBIE XapaKTEPUCTUKHU MPoOLIecca THAPOIH3a.

17. ®akTopsl, BIUAIONIME HA MPOIECC THIPOJIN3A.

No gk
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KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHble CHCTEMbI»

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocts. Kiaccudukanyum AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TM0POOHBIE KOIOUIBI.
Crioco6bI mosrydeHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHure KOJUTOUIHBIX YaCTHII.
IIpaBuno ®dasuca — [leckosa.
Y CcTOWYMBOCTD KOJUIOMAHBIX cucTeM. CTaOuiIn3aTophl.
Koarymnsmust mnoduibHbIX U TM0(GOOHBIX KOJIJIOUIOB.
CenumeHTanus KOJJIOUIOB.
Koarynsuust KOJUIOUAHBIX pACTBOPOB 3JEKTPOIUTAMHU.
[Tpasuiio Ilynsie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUTHBIX PaCTBOPOB.
DNEeKTpUUECKHE CBOICTBA KOJUIOUHBIX PACTBOPOB.

KounTtpoJabHbie Bonpochl 10 TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCIICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iena «METal — pacTBOP».
[ManpBanmvecknii anemenT Jdanuais — Skoowu.

DIEKTPOABUKYIAsA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HIEKTPOAHBIX MMOTEHIIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpH)KeHI/II/I

6. VYpasuenue Hepucra.

7.  DAeKTpoau3 pacijiaBoB U pacTBOpoB. KaToaHbIe ¥ aHOAHBIE MPOIIECCHI.
8.  OObenunHeHHsbI 3akoH Papazaes. Beixos mo Toky.

9.  Koppo3sus metamnos. Knaccudukaius KOppo3MOHHBIX MTPOIECCOB.

10. Xwumwudeckas KOppO3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCITUTES.

12. Tlpumepsl KOppO3UHU B KUCIIOH cpeie U aTMOCPEpHOI KOPPO3HH.

13.  CkopocTh KOPpPO3HH.

14. 3ammTa METaIIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DneKTpoXUMHUYECKHE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIIOB.

17. Xwumudeckue UCTOYHUKH TOKA. [ aThBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISITOPBIL.

19.

XUMHYeCKHe HCTOYHUKHN TOKa. TOIUITMBHBIE DJIEMEHTEI.



Pazgen «Oprannyeckasi XuMush)

Bapuanmuvi memamuueckux mecmoswix 3a0anuil 0,14 meKyuezo KOHmpois
Teer Ne 1
1. Kakue u3 npuBeaeHHBIX YTBEPKICHUI BEPHBI?
A. CBoOojHbIe pajuKaibl - aKTUBHBIE YaCTHUIbl, KOTOpPbIE OBICTPO BCTYHAIOT B XUMHYECKUE

MpeBpallCHHUS.
b. T'ereponutuyeckoMy pa3pbiBy ¢ 00pa3oBaHHEM HOHOB OOBIYHO TOBEPralOTCs MOJISPHBIC

CBSI3U.
1) BEPHO TOJIBKO A
2) BEPHO TOJIbKO b
3) BEpHBI 00a yTBEPKICHUS
4) o0a yTBEepKICHUS HEBEPHbI

2. Kakoro tuma peakimuu H300paXeHbI Ha cxeMmax? YKaXuTe CIOcCo0 pa3pbiBa CBS3H B

coenuHenuu AB:
1. AB + C- - A—+ BC
2. AB + C+ —» A+ + B:C
3. AB + C —> A + BC

3. Pacmonoxure coeauHeHUs B TOPSIAKE YBEIUYCHHUS KHUCIOTHBIX CBOMCTB. JlaiiTe
OOBSICHEHHUS:

0 by
a) ,C-C_ 6) HCSC-CH; 1) ClC-COOH 1) HyC=C,
OH OH
-ﬂ-] H],C_CHz_CmH E] CszGH
4. LITO TaKoO€ COHpH)KeHHLIe CI/ICTCMLI? HpI/IBeI[I/ITe HpI/IMepBI OTKpLITBIX )51 33.MKHYTBIX

compsiKeHHbIX cucTeM. OT KakuX (pakTOpPOB 3aBUCUT YCTOMYMBOCTD CONPSIKEHHBIX CUCTEM
5. [laiite onpeneneHus NOHATHSIM:

a) [I-p conpspxenue; 6) I1-11 conpsbkenue; B) HykJIeopuiL; r) 31eKTpodu;
1) peakuys HyKJIeo()UIbHOrO MPUCOEANHEHHS; €) peakIysl IeKTPOPUIBHOTO 3aMELCHHUS.
IIpuBenuTe NpUMEPSL.

6. K Hykieo¢puiaM OTHOCATCS YaCTULIBIL:

1) HO+ 4  CHO
2y cr 5  NH«
3)  H0 6)  -CH,

K snextpodunam OTHOCATCS YaCTHUIIBI:

1)  H,0 4)  CeHsCOO"
2)  (CH)C+  B5)H+
3)  NHs 6) NO#+



7. Hartmmure COOTBETCTBYIOINHUE COIPSAKCHHBIC KUCJIOTBI U OCHOBAaHUA IJIA COC,I[I/IHCHI/II\/'IZ

a) Hzo 6) NH3 B) C2H5OH F) HzSO4 II) HCI e) CH3COOH

8. Omnpenenure, Kakue M3 YacTHI] SBJISAIOTCS Kucinoramu JIplonca, a Kakue — OCHOBaHUSIMU
JIprouca:

a)H,0°  6) HCI B)CHs* T1)CH3NH, 1) CeHsOH  e) CHCI,COOH

9. Pacnonoxxute ciemyrouife paauKalibl B MOPAIKE BO3pAcCTaHUS HUX CTAaOMIBHOCTU (OTBET
MOSICHUTE):

a) H-.C=CH=CH-CH=CH, G) @—f@

) HyC-CH—CH,4 r} (UK

10. Pacmionoxwute cieayromnme KapOOKaTHOHBI B IOPSIIKE BO3PACTAHMSI UX CTAOMILHOCTH (OTBET
MOSICHUTE):

+
a) CH; G) H:

o
+*
8) CH=CHZCH, r O—t‘ﬂ _@

11. Pacnojoxute B TMOpPSAKE YBEIMUYCHHS KHCIOTHOCTH CICAYIOIIUE COCIUHEHHs (OTBET
MTOSICHUTE):

a) CF»-OH B) HC=C-CH»
6) C;H«OH r) CH,—-CH;

12. Kaxkue n3 npuBeI€HHBIX HMXKE COETMHEHUN ABIIAIOTCS apoMaTuueckumMu. Onpenenure TUum
CONPSIKEHHUS.

a) O/C“l m@? w3 00 d®

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

e

«O0mue TeopeTHYECKHUE MOJT0KEHUS] OPrAaHUYeCKOi XUMHH
OcHOBHbIE MIOHATHS O PEAKIHOHHOI CIIOCOOHOCTH OPraHUYeCKUX COeIMHEeHHH.
Kaaccndukanns peareHToB 1 peaknmin»



Teopus xuMuyeckoro cTpoeHus opranndeckux coequnennii A.M. bytieposa
BanentHoe coctosiHue aroma yriepoja.

I'uOpuanzanust 1 IPOCTPAHCTBEHHAS CTPYKTYpa MOJIEKYIL.

XuMu4eckasi CBSI3b B OPraHMuECKUX MOJIEKYJIax.

N3omepus opraHuyecKux COeIMHEHUM.

[TonsTHE O KOHPOPMAITUIX.

OcHOBHbIE IPUHIIMIIBI KJIACCU(PUKALINYA OPraHUYeCKUX coequHeHuid. DyHKIMOHATbHbIE

NogakowhE

TPYIIIIBL.

8. B3aumHoe BiusHHE aTOMOB B MOJEKYyJaX OPraHUYECKUX BEIIECTB. DJIEKTPOHHBIE
3¢ eKThI.

9. Knaccugukanus XuMHUeCKUX peakiuii B OpraHMueCcKol XUMUH.

10. MexaHu3Mbl XUMMHUYECKUX PEaKIUi B OPraHUYECKON XUMUHU.

11. MexaHu3M peakiui cBOOOIHO-PaIUKAIBHOTO 3aMELICHHUS.

12. MexaHu3M 371eKTpoUILHOTO TPUCOCTUHEHUS (Ha TIPUMEPE).

13. MexaHu3M HyKJI€O(pHIBHOTO IPUCOSTUHEHUS (Ha TIpUMEpPE).

14. MexaHu3M 371eKTpoUILHOTO 3aMeIleHUsI (Ha IPUMEpE).

15. MexaHu3m HyKIeo(pHIIbHOTO 3aMenIeHus (Ha mpumepe).

16. OumnCcTKa OPraHUYECKHUX BEIIECTB.

17. KosuecTBeHHBIN 1 KAYECTBEHHBIN AJIEMEHTHBIA AaHAJIN3 B OPraHUYECKON XUMUHU.

18. Ousnyeckue METOJbl H3Y4YCHHsS] OPraHUYECKUX COCAUHEHHM, WX CYIIHOCTh U

BO3MO>KHOCTH IIPUMEHEHHUS: PEPPAKTOMETPUS, KOJIOPUMETPHUSL, U3MEPEHUE DJIEKTPUUECKHUX TUIOJIBHBIX
MOMEHTOB, peHTreHorpagus u 3neKkTpoHorpadus, nonsporpadus, aHOIHAs BOJIBTAMIEPOMETPHUS,
cnekTpockonuyeckue Metonsl uccienopanus (UK- u Y- crnexTpbl NOIomeHus, 3JI€KTPOHHBIN
[IapaMarHUTHBIA ~ PE30HAHC,  SAJCPHBIM  MAarHUTHBIA ~ PE30HAHC,  CHEKTPOIOJIAPUMETPUS,
Macc-CIEeKTPOCKOIHA).

19. Baxuelimme ncTouHUKH MHPOPMALIUU 00 OPraHUYECKUX COCTUHEHUAX U OPraHUUECKUX
peakuusx.

20. OCHOBHBIE METO/bl W HpHUEMbl Pa0OThl NpPU CHHTE3E€ OPraHUYECKUX COCTUHEHHUI:
HarpeBaHue; NeperoHKa Mmpu arMoc(hepHOM JABICHHUHU, C BOJSHBIM IapoM, (paKkIHMOHHAS TEPETOHKa,
HKCTPAKLUs; BBHIOOP PAaCTBOPHUTENS U IMOPAJOK PadOThl MPHU IMEPEKPUCTAIIM3ALUN OPraHUYECKUX
BEIIECTB; CyOJIMMAIINS; ICHCTBUE BHICYIIMBAIONINX BEIIECTB.

21. OmnpeneneHre KOHCTAHT YUCTOTO OPraHHMYECKOro BellecTBa (TeMIlepaTyp KUNEHHUS U
IUIaBJIEHUS, TUIOTHOCTH U IPYTMX KOHCTAHT)

KoHTpoJsbHbIe BONPOCHI 110 TeMe «AJM(paTHYeCKHe YIIeBOI0POIbI»

I'oMostornueckuii pst NpeaesbHbIX YIIeBo10poaoB. M3omepus.
[IpupoaHbIE HCTOYHUKH aJTKAHOB.
[IpoMbIIITIEHHBIE 1 CHHTETUYECKUE METO/IBI TIOTYYEHHUS.
MeTo bl HASHTU(PUKALIUN aJIKAaHOB.
I'oMonnTHYECKHE peakuy aJIKaHOB.
MukpoOunosornyeckoe OKUCIeHHE aJKaHOB Kak MeTOJl OMOCcHuHTe3a Oerka.
I'oMostornueckuii psl ATHIECHOBBIX YIIIEBOJOPOIOB.
[Ipupona nBoitHol cBsi3u. CTpyKTypHas U reoMeTpuueckas ( uc-, TpaHc-) U30MEpHsl.
CriocoOblI 1osTyyeHHst aJTKEHOB.
dusnueckue CBOMCTBA.
XUMHYECKUE CBOMCTBA.
12. OnextpodunbHeli MexaHu3M peakuuid. [lonstue o [J-kommiekcax. Crpoenue,
YCTOMYMBOCTh M PEAKIIMOHHAS CLIOCOOHOCTh KapOOHUEBBIX HOHOB. [IpaBuiio MapKOBHUKOBA.
13. OxkwucieHrne STUIICHOBBIX YTIEBOA0POI0B, 030HUPOBAHUE.
14. BricokomonekynspHble coenunenus. [Tomumepusanus onepuHOB.
15. Baxneiimne nonuaikeHsl 1 UX IPUMEHEHHE.
16. Peakuuu ankeHoB, 3aTparuBaroIiie ajNINIbHBIE CBA3H.

LCoNoOAWNE
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
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['omosiornueckuii psj aueTUICHOBBIX YTIIEBOIOPOAOB. M3oMepusi.
DNEKTPOHHOE CTPOEHHUE.

[TonydyeHue ankruHOB

DuU3NYECKUE CBOMCTBA.

XUMUYECKHE CBOMCTBA

KucnoTHblie cBOMCTBAa TEPMUHAIIBHBIX aJIKUHOB.

[Tonumepuszanys aakKUuHOB.

, [I[puMeHeHue aleTuiieHa u ero roMoJIOroB.

Krnaccudukanus 1ueHoBbIX yIiIeBOI0POI0B.

CriocoOsl MosTy4yeHus JUSHOB.

OnexTpoHHOoe cTpoeHue. OCOOCHHOCTH CBOMCTB COIPS)KCHHBIX TUCHOB.
DnexTpoduIbHOE TPUCOEAUHEHNE.

JIMEeHOBBII CUHTE3.

[Tonumepuszauus aueHoB. HatypaiabHbI U CHHTETUYECKUN KaydyKH.

KOHTpOJIbeIe BOIIPOCHI IO TEME «AJII/I].[PIKJII/I'{CCKI/IC COCANHCHU >

I'oMostornueckuii psii HUKI0AIKaHOB.
CrpoeHune UKI0aIKaHOB.

CriocoOblI 1osTyyeHHs! LIUKI0aIKaHOB.
®u3nyecKue CBOMCTBA [IUKIOAIKAaHOB
XUMUYECKUE CBONCTBA LIUKIIOATIKAHOB.
[IpuMeHeHrEe IUKII0AIKAHOB

KOHTpOJIbHI)Ie BOITIPOCHI IO TEME «Ap0MaTquc1me yriesoaopoabn>

I'omonornyeckuii psL apOMaTUYECKUX COEAMHEHUM.
CrpoeHne apoMaTHYECKUX COEIUHEHUM.

Crioco0bl TOTy4eHHs] apOMaTUYECKUX COSTMHEHU.
dusnyeckue cBONCTBAa apOMaTHYECKUX COCIUHEHU.
XHWMHMYECKUE CBOMCTBA aPOMATHYECKUX COCAUHEHUMN.
IIpumeHeHne apoMaTHUYECKUX COETUHEHUI.
MexaHu3Mbl peakiuil 371eKTpoUIBLHOIO 3aMELIEHUS B apOMaTUYECKOM PALY.
[IpaBuna opueHTauyu 3aMecTUTENEH B OEH30JIbHOM KOJIbIIE.

KonTpoJsbHbie Bonpocs! o TeMaM «CNIUPTHI, NPOCThIE dPUPBD)

['omonornueckuii psi 0THOATOMHBIX CITUPTOB.
CrtpoeHne 0JTHOaTOMHBIX CIIUPTOB.

CriocoOsl MoTyueHus: 0THOATOMHBIX CITUPTOB.
®uU3NYECKUE CBOKWCTBA OJJTHOATOMHBIX CITUPTOB.
XHUMHUYECKUE CBOKMCTBA OJJHOATOMHBIX CIIUPTOB.
[IpumeHeHne 0THOATOMHBIX CITUPTOB.

CrpoeHue MHOTOaTOMHBIEX CIIUPTOB.

CrocoOb! TTOTy4eHUST MHOTOATOMHBIEX CITUPTOB.
DU3NYECKUE CBOKMCTBA MHOIOATOMHBIEX CIIMPTOB.
XHUMHUYECKUE CBOMCTBA MHOTOATOMHBIEX CITUPTOB.
[IpruMmeHeHre MHOTOaTOMHBIEX CIIUPTOB.

KonTpoabHbie Bonpockl o TeMe «DeHoJIbI»
Ctpoenue (heHONIOB.

CrniocoOsI nosydenus (heHoIoB.
duznyeckue cBorMcTBa (HEHOIOB.



4, XUMHYECKHE CBOMCTBA ()EHOJIOB.
[Tpumenenue GheHOIOB.

o

KOHTpOJILHLIe BOIIPOCHI IO TEME «A.]IB)ICFI/I)ILI, KETOHBD)

Anpaerupl: KiaccupuKaius, n30Mepusl.
Ketonsl: knaccudukanus, usoMmepus.
Homenknarypa kapOOHUIBHBIX COSAMHECHUN.
Mertoibl TOTy4YEHHUS.

dusnyeckue CBOMCTBA.

XHUMHUYECKHUE CBOMCTBA.

[Ipumenenue.

NoakownE

KonTposbHbie Bonmpockl 10 TeMe «Kap0oHOBbIE KHCI0THD)

[IpenenbHble KapOOHOBBIE KUCIOTHI: KiIacCu(UKAILIMS, U30MEPUsI, HOMEHKIIaTypa
MeTobl 10oJTy4eHUs IPeeIbHbIX KAPOOHOBBIX KUCIIOT.

duznyeckue CBOMCTBA MpeeNIbHBIX KAPOOHOBBIX KUCIOT.

XUMHUYECKUE CBOMCTBA MPEETbHBIX KAPOOHOBBIX KUCIIOT.

[Tpumenenue npeneabHbIX KAPOOHOBBIX KUCIIOT.

@OyHKIIMOHAIBHBIE MPOU3BOIHBIE KAPOOHOBBIX KHCIOT: CIOXKHBIE Y(PHPBI, aMHIBI U
HUTPUIIBI (CTPOCHHE, HOMEHKIIATypa, MOTy4YeHHE, CBOICTBA).

ok wnE

7. OyHKIMOHATBHBIE MIPOU3BOTHBIC KapOOHOBBIX KHCJIOT: AHTUIPUJIBI 5
raJloreHaHTUIPUIbI KApOOHOBBIX KHCIOT (CTPOSHHE, HOMEHKIIATYpa, MOJyYeHHe, CBONCTBA).

8. JlnkapOOHOBBIE KUCIIOTHI: MTOJIy9eHUE, CBOWCTBA U TIPUMCHEHUE.

9. ApomMaTtudeckue KapOOHOBBIE KHCIIOTHI: IOy4yeHue, (pu3nveckre CBONCTBa, CTPOSHUE U
XUMHYECKHE CBOMCTBA.

10. HenpenenbHple MOHO- M JUKapOOHOBBIE KHUCIOTHI: : I[IOJIy4€HHE, CBOWCTBA H
MIPUMCHCHHE.

11. AMUHOKHUCIIOTBI: COCTaB, KiaccupuKkaius, HOMEHKIATypa, CTpOCHHE, IOJIy4YeHHE,
CBOIICTBA.

12. ' IpOKCUKUCIOTHI: HOMEHKIATYpa, H30MEpHsl, TOTy4YeHHE U CBONCTBA.

13. I"amorenkapOOHOBBIC KHCIOTHI: HOMEHKIIATypa, METO/IbI TIOJTYUCHHSI, CBOHCTBA.

14. AJBOernno- U KeTOKUCIOTHI

KOHTPOHLHLIC BOIIPOCHI IO TEME «AMI/IHLI, HHUTPOCOCAUHCHUSA, A30COCANHCHU D>

AMUHBI anudaTHIecKue.
Homenkiarypa amuHOB
[Tonyuenne aMHUHOB
XUMHYECKHE CBONCTBA aMHUHOB.
ApomaTHiecKue aMUHBI: TIOJIyY€HHE, CTPOCHHUE U CBOMCTBA.
Hutpocoenunenus.
JnazocoenuHeHus..
A30CcoeIMHEHUS

NN E

KOHTpOJII)Hble BOIIPOCKHI MO TEME «FeTepouchmqecm/[e COCAMHCHUS)

1. Knaccmbmcaunﬂ I‘eTepOHI/IKJ'IOB 110 LII/IC.]'Iy 3BEHBEB B IUKIIE, IIO ‘—II/ICJ'Iy nu
WHIUBUAYAIBHOCTH T€TEPOATOMOB.

2. Homenkmarypa.

3. ApOMaTUYHOCTH T€TEPOIIUKIIOB.

4, ITonsatue 00 ankagougax.



5. [Mupumuans. OkcH- U aMUHONUPUMUIUHBL, BXOJAIIUE B CTPYKTYPY HYKJICHHOBBIX

KHUCIIOT. Ypauym, TUMHH, HUTO3HUH.
6. [Typunsl. Ctpoenne. Xumudeckue OcoOeHHOCTH. PacmpocTpaneHwe B mpuUpoje.

MoueBas kuciaoTa, KoperuH, TCOOpOMHH, aJICHHH, TyaHUH.

BapuaHThl TeMAaTHYeCKUX JOMANIHUX 3aJaHUH VISl CAMOCTOSITEIbHOM PadOThI CTYIEeHTOB
o TeMaM

JlomalnHee 3aganue No 1

no teme «O01Me TeopeTHYECKHUE MOJIOKEHUSI OPraHUYeCKOH XUMHU
OcCHOBHBIE IOHATHS 0 PEAKIMOHHOM CIIOCOOHOCTH OPraHUYEeCKHUX COeIMHEHM .
Kunaccunpukanusi peareHToB M peakuuin

B nomamnem 3amanuu no teme «OCHOBHBIE NMOHSTHS OPraHUYECKOM XUMHUU» BCE 3aJlaHUS
OLIEHUBAIOTCS 10 1 Gary.

1. ITo Ha3BaHMIO BELIECTBA COCTABBTE €r0 CTPYKTYPHYIO (GOp—MYIIy:

a) OyTUNTpeTOyTUIN30NEHTHIMETAH;
0) rekceH-4-uH-2-0Bast KMCIOTA.

2. HazoBuTe coeMHEHHE, CTPYKTYPHBIE (hOPMYJIIbI KOTOPBIX IPUBEICHBI HAXKE:

CHs
|
a) CH, = CH — CH, — C = C — CHa; N
|
CH;3 - CH - CHs
= 0
0) CH; —CH;-C

H

3. [IpuBeauTe MpUMEPHI XJIOPIPOU3BOJHBIX 3TaHA, KOTOPHIE:
a) UMEIOT U30MEPBHI;
0) HE UMEIOT U30MEPOB.

4. VYkaxurte, 3a CU4€T B3aUMOJCHCTBUSA KakMX opOuTasell o0pa3oBaJIMCh G- U T-CBS3U B
MOJIEKYJIE ITporeHa?

5. K xakuMm kiraccaM OTHOCSTCS CICAYIONNE OPraHUYCCKHUE COCAUHCHUS:

~ 0
a) CH; —|CH - Q I‘) CH3z - CH; - NO,
OH



CHs
6) CH; — O — CH, — CHs; 1) HO —CH, ~CH,—CH, ~CH, ~OH?
e
B) CH;— CH-C
| OH
CHs

6. Kakue BUIbI IPOCTPAHCTBEHHON M30MEPUU XapAKTEPHBI TS CIIE IYIOIIUX COSAMHEHUMN:

a) CH3 - CH2 — CH2 - CH3; 6) CH3 -CH-COOH;

B) HOOC — CH = CH — COOH? OH

7. OxapaktepusyiTe crnocoObl Mepefayd B3aUMHOTO BJIUSHUS aTOMOB B OPraHUYECKHUX
MOJICKYJIax:

CH; - CH, - NH,; NH, ;@ NNO, NO, @

VYkaxuTe BU U 3HAK DJICKTPOHHBIX 2(pPEKTOB 3amMecTuTeNeii B TAaHHBIX COCAMHEHUSIX.

8. Pacmipesiesienne 3JIeKTPOHHOM TUIOTHOCTH B MOJICKYJie )eHOJIa OT"pakeHO (HOPMYIIOi:
8. Pacnipenenenue 3eKTPOHHOM TIIOTHOCTH B MOJIEKYJie (peHOTIa OTPakeHO POPMYIIOii:

G B OH

A/I\

Kaxumu snextponHbiMu 3 dextamu 06s1ajaeT ruIpoKCHIIbHAs rpymnna?

. Paccumnraiite sanemenTHsI coctas (B %) coenuHeHus CoHsNO,.
9.P % C2HsNO

10. PaccunTaiiTe NpOLIEHTHBIN COCTAB COEMHEHHUS 110 JaHHBIM 3JI€ "MEHTHOI'O aHaJn3a:
HaBecka — 4,37 Mr;

m(CO,) = 15,02 wmr;

m(H20) = 2,49 wmr.

Jlomamuee 3aganue No2

1o Teme «Ajmuparuyeckue yriesoa0poabby

B nmomamHem 3amannu o TeMe «AnmpaTHUECKUE YTIIEBOAOPOIB) BCE 3aJaHHS OLIEHUBAOTCS
mo 1 6amry.

1. Kakyto Maccy OpoMHOI BOABI C MaccoBoOM Aojeit opoma 1,6% MoxeT 00eCBETUTH TPONIICH
o0bemoM 1,12 11 (HopManbHBIE YCIOBHS).

2. HM300pa3ute NpOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI TETPaXIOpMETaHa.



3. Harmumure cTpykTypHBIE GOPMYIIBI CIEAYIOMNUX COCTUHEHHMN:

a) 2-meTun-OyraHa 0) meHTeHa-2
B) 4-MeTWI-TIEeHTHHA- | r) 3-3Tun-neHTeH-4 —ux -1

4. Kak MOXHO MOJTyYUTh OyTaH U3 CIEIYIOUINX COCIMHEHUI:
a) 1-6pomOyTana
0) XJIOpUCTOTO ATHIIA
B) OyTeHa-2.

5. Hanumwure ypaBHEHUE peakuy NOTUMEpHU3AHH 2,3 -TUMETHIOyTeHa- 2

6. Hanuiure ypaBHEHUS CIEAYIOINX PEAKLIUN:
a) OyruH -1 + HBr—
0) auerwienun Hatpus + C2H5J—
B) mporieH + H —
r))nenran + HNO3 —

7. Hanummure ypaBHEHHUs peakUui, IPU IMOMOIIM KOTOPBIX MOKHO OCYIECTBHUTH CIIEIYIOLINE
IIpEeBpaILEHUS:

a) TaH— XJIOPITaH— 3TeH— |,2-TUXIIOpITaH— JTHUH.

0) 3-metun — O6yten -1 — 1,2 quxmop -3- meTundyTaH — 3- MeTUIOYTHH- 1 —

3- MmeTunOyTUIICHU] HATPpUs — 4- METHII-TICHTHH- 2.

8. Ilpu oxucnennu yriaesogoponga C8H14 oOpasyroTcs anieToH u miaBeseBast kuciota. Kakosa
CTPYKTYpa 3TOTO yIiieBoJopoja’?

9. Ilpu mponyckanuu 11,2 1 cmecu metana, CO2,CO uyepe3 pactBop NaOH, B3siThiii B

n30BITKE,006eM HCXOJHON cMecu yMmeHbimwics Ha 4,48 n (H.y ). st moiHOTO CcropaHus
ocrasleiics cMecu motpedoBanock 6,72 11 kuciaopoa (Hy ). OnpenenauTe cOCTaB  UCXOJIHOM cMecH ( B
% 110 00BEMY ).

Jlomamnee 3agague No3

10 TeMe «KAPOMATHYECKHE YIIeBOA0POAbD»

B nomarHem 3aianuu mo Teme «ApoMaTHUecKHe YrieBOJOPOAb» BCe 3aJaHUs OIEHUBAIOTCS
o 1 Gamy.

1. Kakue yrneBosoposl Ha3bIBalOTCS apOMaTHUECKUMHU U TTouemMy?

2. Hatummre CTpyKTypHBIE (DOPMYJIBI CIIEAYIOMINX COETNHEHHIHA:
a)l —stun -2 —nponuin — 3 —OyTUIOEH30T;
0) 1,4 —murTHIOEH3017.

3. Hamummre crpykTypHyto dopmyny  yriaeBojgopoaa CI9HI12, wumeromero Tpu
MOHOHUTpPOINpou3BOAHBIX. HazoBute yrneBogopo.

4. HanummmTe peakiuu ToIyoa:
a) TUIIMYHBIE U 17151 O€H30714;
0) Takue, B KOTOpbIe OEH30J HE BCTYIAET.



5. HanumuTe peakuuu, ¢ MOMOUIbI0 KOTOPBIX FENTaH MOKET ObITh MPEBPAILEH B YTIEBOI0POIbI
JIPYTUX TOMOJIOTHYECKUX PSIOB.

6. cxons u3 OeH3oma, MpeuIoKUTe IMyTh CHHTE3a N —TOIYOJICYIb(OKHCIOTHL.

7. CkoNbKO rpaMMOB Toiyosna morpeOyercs mns momydeHust 113,5 r tpunHTpOoTOIyona (
TPOTHJIA ), €CIIM BBIXOA MpoAyKTa peakuu 80% OT TEOpEeTUUECKOro.

8. JlaHbl ClieyroIIKe OpraHMYeCKHe BEelecTBa: OCH30J1, TOIY0II, OpOMOEH30J B HUTPOOEH30II.
Pacrionioxure MX B MOPSIKE YBEIHUCHHS PEAKI[MOHHOW CIOCOOHOCTH B PEAKIMH XJIOPHPOBAHHS.
OO6ocHyiiTe CBOI OTBET.

9. OcyiecTBUTE NPEBPALLECHUS:
CH3; - CH,Cl — CH, = CH, —CH,Br - CH,Br — CH =CH — CgHg— CsHs — CH3
— N — 6poMToyos1 — N — OpoMOEH30iHAsT KUCIIOTA.

10. Ilpu OpomupoBanuu 8,4 T romoynora OeH301a, KOTOPOE IMPOBOJUIOCH B TEMHOTE B
npucyrctun FeBr3, Obuia nmomydena cMech TpeX M30MEPHBIX MOHOOPOMIIPOU3BOIHBIX OOIIEi Maccoit
13,93 r. YcraHOBUTE COCTAaB UCXOJIHOTO BEIIECTBA U €TI0 BO3MOYKHOE CTPOEHHE (UETHIPE CTPYKTYPHBIX

bopMyIbI)

Jlomamnee 3aganue No4

no teMe «CnupThl U PeHoIbD»
B nomamnem 3aganuu o teMe «CupThl U (heHONB» BCe 3aJaHus OlleHHuBatoTes 1o 1 6amry.

1.Hanummure ctpykTypHbie (hopMyIibl BceX n3oMepHbIX criupTtoB coctaa C3H50H u C4H90H.
HazoBute ux no pamnuonanbHoi u cuctemarnueckoit Homenkiarype |UPAK. OtMersTe, Kakue U3 HUX
SIBIIIIOTCS IEPBUYHBIMU, BTOPHUHBIMH, TPETUYHBIMHU.

2.Kakue cnoupTbl 00pa3yloTcs B pe3yibTaTe LIEJIOYHOIO TMJPOJM3a: a)OpOMHCTOIO ATHIIA;
0)HouCTOr0 M30IMpONuMiIa; B)XJopucTtoro nm3o0ytuna? Hamummre cxembl peakuui, pazdepurte HX
MEXaHU3MBI.

3.00bsicHHTE, TOYEMY METHIIOBBIN CIIUPT KUMUT 3HAYUTEIHHO BhIIIE, YeM (PTOPUCTHIN METHI, a
TaKXXe dTaH, XOTs MOJIEKYJISIpHBIE Beca uxX Onm3ku. UeM o0ycIoBIeHa XOpOoIas pacTBOPUMOCTh B BOJIE
HUBIIUX CIIUPTOB?

4 HanummuTe peakiuio moay4yeHus MMHaKkoHa 13 aneTona. Pazoepure ee MexaHU3MBI.

5.3amogHUTE CIEAYIONIYI0 CXeMY PEBpalleHHIHA:

5 H-0,H* Cu300  2[H],(Mg,Hg) = H2804nacpes

byren- >
6. Hammmmre cxembl TOMYYEeHHs CIEAYIOIUX TPOU3BOAHBIX  BHHWIJIOBOTO  CIIHPTA:
BUHWJISTHIIOBOTO 3(upa, BUHMIaerara. Kakoe npaktuiueckoe 3Ha4eHHE OHU UMEIOT?
7.I1pu B3aumozeiicTBuu OyTaHosa-1 ¢ M30BITKOM METANINYECKOTO HATPHUS BBIIEIHIICS BOJOPO/I,
3aHUMAIOIIKH MpH H.y. 00beM 2,8 1. Kakoe konuuecTBo BemiecTBa OyTaHosa-1 BCTYIHIO B peakiuio?
8.YcraHoBHUTE CTpoeHWE MOJIeKyinbl crupra coctaBa CHH120, koropoe pearupyer c
METAJUINYECKUM HaTpUEM C BBIZIEIEHHEM BOJIOPOJIa, IIPH JeTHApPATALUU 00pa3yeT
2-MeTni0yTeH-2, a TpH OKUCIIEHHH AaeT keToH coctraBa C5H100.

JlomamHee 3aganue Ne 5

o Teme ((AJIBZICFI/IJILI U KETOHBD»

B nomanraem 3agaHum mo Teme «AJBIETHIB M KETOHBDY BCE 3aJaHUs OLICHUBAIOTCS 110 1 Oary.



1.Hanummre cTpykTypHble (HOpMYIBI BCEX H30MEPHBIX albJCTHIOB U KETOHOB (HOPMYJIbI
C4H80.Hazoute nx nmo Homenkiarype |lUPAC
2.3 OyTMIIOBOTO CIIUPTa U HEOPraHUUYECKUX PEAr€HTOB IPEJIOAKHUTE CXEMBbl IOJyYEHUS : a)
MAacJIHOTO aJIbJeruaa; 6) METHUIATUIIKETOHA.
3.Kakoii Tun peakumii Hanbojee XapaKTepeH M KapOOHWIBHOW TPYNIBI albAETHIOB U
keToHOB? [lo KakOMy MeXaHHU3MY NPOTEKAIOT 3TH peaKuu?
4.3anonHuTe cxemsl peBpauieHuil. HazoBuTe Bce opraHnyeckue CoeAMHEHMS:

CH, - CH,Br —M82Pup oxcudomunexa ,  _H20 ., _Cut ,
NaOH (H20) _ HBr . NH20H .

5.BemectBo CsH12,0 obmamaer caeayrommumu CBOMCTBAMU: a) IPH OKUCICHUH 00pa3yeT MPOAYKT
CsH100, pearupyrommii ¢ ¢peHmIrHApasuHoM; 0) mpu aeruaparanuud oodpasyer yrieBogopon CsHio,
OJTHUM U3 MIPOJAYKTOB OKUCIICHHS KOTOPOTO siBjsiercs aneToH. KakoBo crpoenue coenunenust CsHi,0?
6.IlpuBenure cxembl moiauUMepu3anuu: a)popmanpaeruga A0 mapadopManbaeruaa; o)
YKCYCHOT'O aJIbJICTH/Ia JI0 TIapaJibJIeTHIa; B) KETCHA JIO TUKETCHA.
7.11penyioxKnuTE CXEMBI PEBPALLICHUI:

CH3CH, CH, CH3 —> CH3CH,-(OH)C(CN)- CHs

8.Kakoe kosmdecTBO BemiecTBa (popMaiblIeruga COIEPKHUTCS B pacTBOpe o0beMOM 3 J1. U
mwiotHOoCcThEO  1.06 /M1, MaccoBast goist H-CHO B xoTopom paHa 20%?

Jlomamnee 3aganue Ne6

1o teMe «Kap0oHOBbIE KHCJIOTHD)
B nomamnem 3aganuu o teme «KapOoHOBbIE KUCTIOTHI) BCE 3aJaHUS OLIEHUBAOTCA 10 1 Gamy.

1. Hanummre cTpykTypHbIE (OPMYIIBI CIEAYIOMUX COeTMHEHUN
a) MPONMMOHOBAs KUCJIOTa  B) 2,3- TUMETHJIOKTAHOBAsI KUCJIOTa
0) cTeaprHOBas KMUCIOTa  T) 3THI(OpMHUAT

2. HazoBure CJICAYIOMUC COCANHCHUS
a) 8) CH3-CH(CH3)-CH2-COOH
6) CI3C-COOH r) (CH3)3C-COOH

3. Ha3oBuTE KMCIOTHI, HOTYYAOLIUE TPU OKUCIECHUH CIIEIYIONIMX BEIIECTB
a) 1300yTHUIIOBOTO CITUPTA
6) CH3-CO-CH2-CH3
4. Ocy1iecTBUTE NpEBpalleHNE
CH3 —C(CH3) _ CH2 H0.HpS0,  p_ HCl g KON~ H0.(HC) Jpy  HO.HC)

5. [MomyuuTe aKpUIOBYIO KUCIOTY U3:
a) MPOMUJIOBOTO CITUPTA
0) oTHIeHa

6. Pacrioniosxute ciaenyronume KUCIOThl B TOPSAKE YBETUUYEHUS UX CHUIIbI
CH3COOH, CICH,COOH, BrCH,COOH, JCH,COCH



7. Hammmmmrte ctpykTypHyto (opmyny BemectBa umeromiero coctaB C3H602 ecnu BogHbIiM
pacTBOp €ro UMeeT KUCITYIO PEAKIUIO a MPU HarpeBaHUK €r0 HATPUEBOM COJIH CO IIEI0YbI0 00pa3yercs
ATaH.

8. Kakoli 00beM YKCYCHOU 3CCEHIMH IUTOTHOCThIO 1,070 r/Mi1 Hamo B3ATh ISl IPUTOTOBJICHUS
cTosoBoro ykcyca oobemom 200 mut u mmotHocThio 1,007 1/ M1 7 MaccoBast 107151 YKCYCHOM KHCIIOTHI B
yKcycHOM 3ccennnu paBHa 80% , B ykcyce-6%.



MNPUJIO)KEHHUE 2

7. OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrecranum

HpOMe)KYTO‘-IHaSI arrecranus nMECT OCJIBIO OIpCACINTb CTCIICHb JOCTHIXXCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHUIINIIMHE 3a OHpC,HeHeHHBII;'I rnepuon 06y‘leHI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHHS] M OLICHOYHBbIE CPeACTBA /JJsl NPOBeIeHHS
NPOMEKYTOYHOM ATTEeCTALMM:



Kon
WHIUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHI[UHA

O1eHOYHEIE cpe€acTBa

OIIK-1

CriocoOeH CTaBUTh U p€iaTh MHXKCHCPHBIC U HAYYHO-TEXHUYCCKHEC 3a1a4i B ccbepe cBOCH HpO(beCCHOHaHBHOﬁ JACATCIBHOCTH U HOBBIX MCKIUCHUIIIMHAPHBIX
HaHpaBJIeHI/Iﬁ C UCIIOJIb30BAHUCM CCTCCTBCHHOHAYYHbBIX, MATCMATUYICCKUX U TCXHOJIOTMUCCKHUX MOI[GJIGfI

OIIK-1.1

Hcnons3yeT 3akOHBI U METObI
MaTeMaTUKH, €CTECTBEHHBIX HayK
IpH  pEelIeHud TPOodheCCUOHATBHBIX
3a/1a4

Ilepeuens meopemuueckux 60npocoe:
OO0mas xumus

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (YHKIIH COCTOSIHUS CUCTEMBI. [lepBbIil 3aKOH TepPMOIMHAMUKHY.

OHepreTuka XMuMHUYECKHX IIPOLECCOB.

OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHenue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKH.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckass kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi U UCTUHHAs CKOPOCTU
peakunu. Kunernueckas kpupasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

. KaranusaTtopsel 1 kaTanuTuueckue CUCTEMBbL. | OMOT€HHBIN KaTamus.

. KaTtanuzaTopbl 1 KaTanTUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XuMHueckoe paBHoBecrue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBOpb1. CiocoObI BeIpakeHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBops! snektponntoB. CTeNeHh U KOHCTAHTA JEKTPOJIMTUUECKOW TUCCOIUAIINU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUCiI0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YcCiIOBUE 00pa3oBaHHsS U PAaCTBOPEHUS
0CaJIKOB.

Hucconnanus Boasl. lonHOE ponsseneHne Boabl. pH.

I'mnpomus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsubie 1 110(OOHBIE KOJUIOUIBI.

CtpoeHnne KOJUTOUTHBIX YacTHII.

Koarynsiuyst KoJuIouJHbIX paCTBOPOB.




Kon
AHAUKATOPA

NHpukatop AoCTHXKEHUS
KOMIIETEHIINU

OneHouHble CpeacTBa

23.

24,
25.
26.
217.

28.

OKUCIHUTENIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBa BEILECTB. Knaccudukanus
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI.

DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOHBIN MOTEHIIHAI.
IManpBanm4eckwmii 3memenT Jlanusisa Axoou.

DIIEKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.
OnekTponan3. AHOJHBIA M KaTOAHBINA MPOIIECCHI MPHU JIEKTPOIU3€e pacTBOpoB. [IpuMenenune
AJEKTPOJIU3A.

Koppo3zusi. Bunsl koppo3uun. CriocoObl 3a1IUThl METAJIJIOB OT KOPPO3HUH.

Oprannyeckasi XuMHs

PR RPRPPRPEROO~NOOTNWN R
R REBLLXINORLDNE

[EEN
[op)

Teoperndeckue NpeACcTaBICHNAs B OPraHUIECKON XUMHUH.
BanentHoe cocrostHue aroma yriepoja. [ uépunusanus 1 npocTpaHCTBEHHAs! CTPYKTYPa MOJIEKYII.
XUMUYECKas CBA3b B OPraHUYECKUX MOJIEKYJIaX.
N3omepust opranuueckux coefuHeHui. [lonstue o koHpopmanusx.
OCHOBHBIE IPUHIIMITBI KIACCU(PUKALMN OPraHUUYECKUX COeAMHEHNN. DYHKIMOHAIBHBIE MPYIIIIBL.
B3aumHoe BiMsiHME aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEIIECTB. DJIEKTPOHHBIE 3P (PEKTHI.
Knaccuduxanus 1 MexaHU3Mbl XUMHUYECKUX PEaKIUi B OPraHU4eCKOW XUMHH.
MexaHu3M peakiui CBOOOIHO-PaIUKATBHOTO 3aMELCHHS.
Mexanu3Mm 351eKTpoPUIbHOTO U HYKIIEO(UIEHOTO IPUCOESTUHEHHUS
. MexaHu3Mm 31eKTpodHIbHOTO U HYKJICO(DHIBHOTO 3aMEIEHUSI.
. AJIKaHBI: CTPOEHUE, U30MEPHUS, CTIOCOOBI TOTYyIEHHS.
. AnKaHbl: (pU3NUECKUE U XMMUYECKUE CBOMCTBA, IPUMEHEHHE.
. AJIKEHBI: CTPOEHHE, U30MEPHUS, CTIOCOOBI OTYyIEHHS.
. AJKeHbI: (pU3MUECKUE U XMMUUYECKUE CBOMCTBA, IPUMEHEHHE.
. AJIKUHBI: CTPOEHUE, U30MEPHSI, CIIOCOOBI OTYUEHHSL.
. ANKuHBIL: (pU3NUECKre U XUMUYECKHE CBOUCTBA, IPUMEHEHHE.

17. AnkagueHsl: CTpOEHHE, N30MEPHUs, CIOCOOBI MONTyYeHHUs, (PU3NYecKue 1 XUMUYECKHE CBOICTRA,
0COOEHHOCTH pPeaKIMii MPUCOSTUHEHUS B IUEHAX C CONPSHKEHHBIMU CBSI35IMHU, IPUMEHEHHE.

18. IlukmoanKkaHbl: CTpOEHHUE, N30MEPHSI, CIOCOOBI TIOTyYCHHSI.

19. IuknoankaHsl:(hU3NUECKHUE U XMMHUYECKHUE CBOMCTBA, IPUMEHEHHE.

20. ApoMaTHYeCKHe COSTMHEHHS: CTPOSHHE, N30MEPHSI, CTIOCOOBI TIOTyIEHHUSI.
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21. ApoMaTH4ecKre COeJMHEHNUS: (PU3NUECKUE U XMMUUECKHE CBOMCTBA, PUMEHEHHE.

22. MexaHu3Mbl peakuii 31eKTpOo(QUIIBHOTO 3aMEIIEHHS B ApOMaTHYECKOM PsITy.

23. T'omomnoru OeH301a: CTPOSHNE, XUMUYECKHE CBOWCTBA, CIIOCOOBI MTOTyYEHHS i IPUMEHEHHE.
24, TlpaBuia opueHTAlMU 3aMEeCTUTENEH B OCH30JIbHOM KOJIBIIE.

25. OnHOATOMHBIE CIIMPTHL: CTPOCHHE, N30MEPHSL, CIOCOOBI OTYYCHHSI.

26. OHOATOMHBIE CIIMPTHL: PU3UYECKHE U XUMUYECKHE CBOMCTBA, TPUMEHEHUE.

27. MHOr0aTOMHBIE CITUPTHI: CTPOCHUE, H30MEPHs], CIIOCOOBI MOTYUeHUS, PHU3UIECKUE U XUMHYECKUE
CBOWCTBA, IIPUMEHEHHUE.

28. deHOoIbI: CTPOEHHE, CIIOCOOBI TOTYUSHHUS.

29. ®eHopl: (pU3MUYECKUE U XMMHUUYECKUE CBOMCTBA, IPIMEHEHHE.

30. Anperusipl: KJ1acCU(pUKaIMs, H30MepHsi, HOMEHKJIATypa, METO/IbI TIOJTyYEHUS,.

31. Anperusbl: GU3NYECKHE M XUMHYECKUE CBOMCTBA, TPUMEHEHHE.

32. Ketonbl: Knaccudukaiysi, U30Mepusi, HOMEHKIJIaTypa, METO/bI OIyYeHus,

33. Ketonsbl: pu3nyeckue 1 XUMHYECKUE CBOICTBA, TPUMEHEHHE.

34. IlpenenbHble KapOOHOBBIE KUCIOTHI: KIAacCU(BUKALMSL, H30MEpUsl, HOMEHKJIATypa, METO/IbI
TIOJTYYCHHUSL.

35. IpenenbHble KapOOHOBBIE KUCIOTHL: (PM3UIECKHE U XUMUUYECKUE CBOMCTBA, IPUMEHEHHE.
36. OyHKIMOHATBHBIE TIPOM3BOAHBIE KAPOOHOBBIX KUCIIOT: CIIOXKHBIC (UPHI, AMHUIIBI U HUTPHITBI
(cTpoeHHe, HOMEHKIIATypa, MOJTy4eHHEe, CBOICTBA).

37. ®yHKIMOHATIBHBIE TPOU3BOTHBIE KAPOOHOBBIX KHCIIOT: aHTUAPUIBI U TaJIOT€HAHT UIPUIBI
KapOOHOBBIX KHCIIOT (CTPOEHNE, HOMEHKIIATypa, OJy4eHHe, CBOMCTRA).

38. [lnkapOOHOBBIE KHCIIOTHI: TIOJTy4YEHHE, CBOMCTBA U TPUMEHEHHE.

39. Apomaruueckre KapOOHOBBIE KUCIIOTHI: MOTy4eHne, PU3UIECKHE CBOMCTBA, CTPOCHUE U
XUMHUYECKUE CBOMCTBA.

40. HeripeenbHble MOHO- ¥ IMKapOOHOBBIE KUCIIOTHI: MOTYYEHUE, CBOMCTBA U IPUMEHEHHE.
41. AMUHOKHCIIOTBI: COCTaB, Kiaccu(UKalys, HOMEHKIJIATypa, CTPOCHHUE, TTOJTyYeHHEe, CBONCTBA.
42. T'uaApOKCUKUCIIOTHI: HOMEHKIIATypa, U30Mepusl, IOJTy4eHHEe U CBOMCTBA.

43. TaymoreHKkapOOHOBBIE KUCIIOTHI: HOMEHKIIATYpa, METO/IbI TIOTYYICHHS, CBOMCTBA.

44. Anbierusio- ¥ KETOKUCIIOTHI: : TIOJTy4eHHe, CBOMCTBA U IPUMEHEHHE.

45. Amunbl anmudaTHyecKue: HOMEHKIIATypa OJTy4IeHHE U CBOICTBA.

46. ApoMaTHYeCKHe aMUHBI: TIOJTyYeHHEe, CTPOSHHE U CBOWCTBA.

1. TereponMKINYECKHe COCIMHEHNUS
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WHJUKaTOpa KOMITETeHIIUHT
OIIK-1.2 [Ipumenser u HCIIOJIB3YET Ilpumepnvie npakmuyeckue 3a0anus:
COBpEMEHHBIE MaTepuaibl u

3JIEeMEHTHYIO 0a3y y3/10B, neTalel u
MIPUBOJIOB MAIlIUH

O01mas xumus

1. Amomunuii ckiienan ¢ meabto. Kakoi u3 MetamioB OyaeT KOppoJAUupoBaTh B Cpelie CEPHOU
KHUCIIOTHI ¥ aTMocdepe BiIaKHOTo Bo3ayxa? CocTaBbTE CXEMBbI AIEKTPOXUMHUUYECKON KOPPO3HH.

2. Kakme BemectBa M B KaKOM KOJIMYECTBE BBIIENATCS Npu mnpoxoxaeHun 48250 K
anekTpudecTBa uepe3 pactBop xiyopunga Mmapranua (I1)? CocraBbTe cxemy 3JI€KTposH3a 3TOrO
pacTBopa.

3. IlpuBeaute cxembl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISPHbIE YpaBHEHHUS pPEaKIuH,
NPOTEKAIOIIUX MPH 3JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3zyxe. Onpenenute yOblIb MacChl aHO/Ia IPY KOPPO3HUH B KUCIIOH cpene 3a 20 MuH, eciu
CKOpocTh Koppo3uu coctapmia 0,01 /4.

4. CocTaBbTe 2JEKTPOHHO-UOHHBIE YPAaBHEHUS 3JEKTPOIHBIX MPOLIECCOB (aHOA MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOIAIICH pH deKTposnse pactBopa CoSO4 Brraucnure
(bakTHYeCKOe KOJMYECTBO MeTajia, MmojydeHHoro Ha karoje mpu siektpoiuse Co(NOs),, eciu
AJIEKTPOJIU3 TPOBOJAUIM B TedeHHWH | 4. Breixon meramna mo Toky coctaBuil 85%. Ykaxure
BO3MOYKHBIE IPUUMHBI YMEHBIIIEHUS BBIX0a METAJJIA 10 CPABHEHUIO C PACUETHBIM.

Oprannyeckasi Xumus
1. ITo Ha3BaHMIO BEIIECTBA COCTABBHTE €TI0 CTPYKTYPHYIO GOpMYIy:
a) METWJIIUIIPONIUIYKCYCHAsl KUCIIOTa,

0) 3.,4,5-TpuMeTHI-3-TUAPOKCUIIMKIIOTEKCEH-5-0H-1
2. HazoBuTe coelMHEHUS, CTPYKTYPHBIE (DOPMYJITBI KOTOPBIX TPUBEICHBI HAXKE:

_
a) 61 (CH3),CH — CH — COOH

— ~ NH;

HO SO3H

3. Hamumute cTpykTypHyto dopMyny uzomepa 2,2,5,5-TeTpaMeTHITeKCaHa, WUMEIOIIEro B
KaueCcTBE 3aMECTHUTENICH MPU OCHOBHOM 1IE€TIH TOJBKO 3TUIIHHBIC PaTUKaIbL.

1. OxapakTtepu3yilTe CHocoObl Tepeaadyd B3aWMMHOTO BIHUSHHUS aTOMOB B CIIEIYIOIIUX
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OpPTraHMYECKHUX MOJICKYJIaX:
a) CHz; — CH3 — COOH,;
6) CH, = CH — COOH,;
B)
—  COOH

4. 3akoHUMTE ypaBHEHUS peakiuii. Ha30BUTE MCXOAHBIEC BEIIECTBA U MPOIYKTHI:

t
r) (CH3)2S + CHgl ——>

n) (CH5CH,),S + H0, %

®) H,C—CH, + HCOOH —>

5. C kakuMu U3 MepeyrcIeHHBIX HIDKE PEareHTOB MOKET B3aUMOJCHCTBOBAThH MPOIUH:
a) OpomHas Boja;
0) Boja;
B) MIOJIKMCJICHHBIN pacTBOP IMEpMaHraHaTa KaJus,
n) denou;
¢) BOJHO — aMMHaYHbIi pacTBop xyopuaa menu (1).
6. PaccMoTpuTe OCHOBHBIE ATallbl CUHTE3a CIEYIOLUIUX COCTUHEHUN:
—> m-OpomMOeH30lHAs KHCIIOTA;
—> XJOPUAITUIAMMOHHUS;
——> YKCYCHBIN aHTUJPU]L;
—> 2,4,6 — TPUHUTPOTOIIYOT;
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——> stundopmuar;
——> OpoMuA JTUMETUIAMMOHUS;
PaccMmoTpuTe MEXaHU3MBI OCYIIECTBICHUS IIPEBPALLECHUMN.
7. Hanummre ypaBHEHHs BO3MOKHBIX DPEaKLMW, Ha30BUTE NPOMYKTHI, YKAKUTE YCIOBUS
IIPOTEKAaHUsl XMMMYECKUX IIpoueccoB. lIpu HamucaHuu ypaBHEHUH MCIOJIb3YHTE CTPYKTYpPHbIE
(opMyIbl OPraHMYECKUX BEILECTB.

OIIK-1.3

IIpumensier METO/bI
IIPOCKTUPOBAHUSA U pacyera JeTajleu
1 y3JI0B MallllH

Hpumepnbte npakmuudeckue 3a0anus:

Oomasa xuMus

ITpoBecTn aHaIN3 BIMSHUSA KOHIICHTPAIMU HA CKOPOCTh XMMHYECKOM peakiuu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBectn
00pabOTKY MOJIYYSHHBIX TAHHBIX C UCII0JIH30BAHUEM COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BU/IE TAOIUIIBI 1.

Tabauua 1
Howmep O0bem, Mt Konuenrpanus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | mossienus peaxiuu, 10,
MOJTB/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To manHBIM TAOJMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio NapS;Os, a Ha ocu opAMHAT —
CKOPOCTH PEaKIIHH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIICHTPAIIUU THOCYIh(haTa HaTPH.

Opraanyeckasi XuMust

1. IlpuBenuTE MPOMBINIJIEHHBIE METOIBI TOTYYEHHUS YTIIEBOJOPOIOB: a) OeH30J1a 0) TOIyoJIa B)
ATUIIOEH30J1a T) KyMoJia (M30MpOoNnuadeH30a) 1) CTUpoa.

2. [lomyunTe eHTEH-2 U3 CIEAYIOMNX COCTHHEHHI:
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a) 2-OpOMIIEHTaH;

0) MeHTaHOa-2;

B) 2,3-1u0poMIIeHTaH;

T') IEHTHH-2.

Hanumunre ypaBHEHUS peaknid, yKaXUTE yCIOBUS IPOTEKAHUs XUMHUYECKHX ITpoueccos. [Ipu
HAIMCaHUH YPaBHEHUN UCIIOIB3YITE CTPYKTYPHBIE (POPMYIIbI OPraHUUYECKUX BEIIECTB.

3. B pe3ynbrate o30H0IM3a yriaeBoaopoaa cocraBa CgHig momyumnu hopmansaeruy u
Oyranauanb. CocTaBbTe CTPYKTYPHYIO (DOPMYITY YIJIEBOJAOPO/Ia M HAMIUIIUTE YPABHEHHUE PEAKIINU
030HOJIH3A.

4. VI3 nmpornieHa ¥ HEOPraHUYECKUX PEAreHTOB MPEATIOKUTE CXEMY MOTyUCHHS:

a) MpomnaHoJia-2;

0) nmponana;

B) Ipomannoia-1,2;

I') MOJIUIIPOIIUJICHA.

5. B pe3ynbTaTe 030HONIM3a yrieBoaopoaa cocraBa CsHg momyuninu gpopmanbaerus, yKCycHbIN
anpaerua U dTanauaib. CocTaBbTe CTPYKTYPHYIO (hOpMyITy yIiIeBOAOPOAA U HAMUIINTE YpaBHEHUE
peaKIMK 030HOJIU3A.

6. [IpemnoxxnuTe cxeMy CHHTE3a METHIIM3OIIPOMIIKETOHA U3 alleToyKcycHoro 3¢upa. Hamummre
YpaBHEHHUS peakiuil. YKaKuTe YCIOBUS UX MPOTEKaHUS.

7. IlpeanoXuTe TEXHOJIOTHIECKYIO CXeMY JUTsl OCYIIECTBICHUS CIIAYIOIINX MPEBPAIICHUI:

Auerunen —— 2,4,6 — TpuOpOMaHUITUH;

Okcup yrnepoaa (1) —— dopmanbaerus;

[IponeH —— NpoNMINPONNOHAT;

Metan —— N,N — gUMeTHUIaHUINH;

VYrneponq ——> OeH3ualerar;

Oxcup yrinepoaa (1) —— Tpumernnamug;

AlleTUIIEH —> aHWIINH;

[Iponanon —1 —— anaHWINIMIKH.

VYKaxure napaMeTpbl OCYIIECTBICHHS MPOLIECCOB, YCIOBUS BO3MOXHBIX MPOTEKAHUH MOOOUHBIX
peaKkui.
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OIIK-1.4

[Tonumaer KOHCTPYKIUIO
TEXHUYECKOro 00BEKTa MO YEPTEXKY,

ACMOHCTPHUPYET IICPBUYHBIC HABBIKU

BBITIOJIHEHUS KOHCTPYKTOPCKOM
JIOKYMEHTAIUU Ha OCHOBE
crangaptoB ECK/]

Ilpumepnsvle npakmuyeckue 3a0anus:

O01mas xumus

1. OnpenenuTh ¢ KAKUMHU U3 YKA3aHHBIX HMKE BEUIECTB MOXKET B3aMMOJICHCTBOBATH PacTBOP
THJIPOKCHIA Kallus: MOAO0BOAOpoAHas kuciota, xjopua menu (II), okcun yramepoma (IV), okcun
ceunna (Il), ruapoxkcun amoMuHusA, TUAPOKCHA aMMOHUsA. CoCTaBbTE€ YpaBHEHUSI BO3MOXKHBIX
peaxiuii B MOJIEKYJISIPHOM U MOHHO-MOJIEKYIIIpHOM hopmax.

2. Omnpenenure BO3MOXXHOCTH BOCCTAHOBJICHHS OKcuaa xene3a FezO, yraepomom mpu
cTaHAapTHbIX yciaoBusx u temneparype 1100 K. Peakuust BoccranoBnenus FezOy4: FesOy) +4C ) =
= 3FE(K) + 4CO(F)

3. Mna peakuun CHy (ny + CO, () =2 CO () + 2 H () onpenennute BO3MOKHOE HalpaBlICHHUE
CAMOIIPOM3BOJIBHOTO TEUCHHUS PEAKIIHH TIPU CTAHIAPTHBIX yCIoBUsX U pi  Temmeparype T =927°C,
ecnu TemmoBoi 3¢ ¢deKT peakuu O0 3aJaHHOW TemmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJICJISIETCSI WJIM TIOTJIOMIAETCSl PHEPrusi B XOAC peakuuu; 0) MPUUYMHY HaWIEHHOTO H3MEHEHHS
sHTponuH. Paccunraiite TemmnepaTypy Hadala peaKiliH.

2. Bripa3uTe 4yepe3 KOHIIEHTPAIMU PEareHTOB KOHCTAaHThl PABHOBECHS CIICNYIOIIUX PEaKInn
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEILIEHUS XUMHUYECKOIO
pPaBHOBECHUSI 9TUX PEAKIMU: a) PU MOHIKEHUH TEMIIepaTyphl, €CIIU JaBJeHNEe TOCTOSTHHO; 0) mpu
MOBBILICHUH JIABJICHHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. PaccunTaiiTe 2JIEKTPOJBIDKYINYIO CHITy W ONPEISIIUTE HAIPABICHHE CaMOIPOHU3BOJIEHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBHSIX, WCIIONB3YS 3HAYEHUS
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

4. Kakwe w3 cnenyromux coneir noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOmMHUX coseil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 3onb ruapokcuaa Maraus nonydeH nyrem cMmemmuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30Ji1 W HAMUIINTE
bopMyTy €ero MUIIEIUIBL.
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Opraanyeckasi XuMust
PaccMoTpuTe OCHOBHBIE 3Talbl CUHTE3a KOHEUHOro coequHeHUs. OOOCHYHTE KOHTPOIMPYEMbIE

TEXHOJIOTMYECKHE [TapaMETPhl IIPOLIECCOB.

Cl CHg COOH

1 2 3
— —
X X, %S

COOH COOK

4
—
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0) Ilopsinox mpoBeneHUs] MPOMEKYTOYHOM aTTECTALMH, NMOKA3aTeJd M KPUTEPUH
OLICHUBAHUS:

[IpomexyTouHass arTecTanusl MO AUCHUIUIUHE «XHUMHUS» BKIIOYAET TEOPETUUYECKUE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

DK3aMeH U 3a4eT C OLEHKOW IO JaHHOM AMCUHUIUIMHE NMPOBOJUTCS B YCTHOH (opMme 1o
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:
— Ha OUEHKY «OTJHYHO» (5 0amnoB) — oOydarouuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYaIUsIX OBBIIIEHHON CIIOKHOCTH.
— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepalusix, mepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.
— Ha OLIGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — o0ydyarouuiicss JEMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWUW, YMEHWI, HABBIKOB, OOydYaromIuics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHECHUS TPU ONIEPHPOBAHUN 3HAHUSMH M YMEHUSIMH TPU HX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.
— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 0ayuia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKOro MaTepuana, JOIMyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MMPOCTHIX 3a/ad.
— Ha OIICHKY «Hey/10BJIeTBOPUTeIbHO» (1 6ain) — oOydaromuiics He MOKeT MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHUS U 00BsICHEHN HH()OPMAIIHH, HE MOKET NOKa3aTh UHTEIUIEKTyalbHbIE
HaBBIKU PELIEHUs MPOCTHIX 3ajay.



