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15.04.2024, 20:01 3agaHua 3aKnoYMTENbHOMO aTana: NPOCMOTP MOMbITKM

Bonpoc 1
BbinonHeH

Bannos: 2 n3 6

3aga4da 1

a) Hafiture XoTa1 OBl OJHY Hapy HATypaIeHBIX THCET X H Y, IId KOTOPBIX
BRIIONHAIOTCA caenyiomue yeroBHi: 20237 <x =y <2024 ® cymma
KBaJPaTOB THX YHCeT x° + y* memmurces Ha 20237 + 1.

0) IlpentoxHTe adIrOPHTM (HIH HAIHOIHTE MPOTPaMMYy). KOTOPHIH IMO3BOJIAET
HaXOJHTb BCE BO3MOJKHBIE Maphl TAaKHX HHCET, HO MHPH 3TOM OTIHYAeTCAd OT
MOJIHOTO Tepefopa BeexX YHceT H3 aHamazoHa [20237;20247].

a) Tak kak Hawum yucna x 1 y 6onblue 2023 B KBagpare, HO MeHblue 2024 B KBagpaTte U MOryT BbiTb paBHbl ( N0 YCNOBUIO), @ TaKXKe AOIMKHbI
aenntbca Ha 2023 B kBagpare nntoc 1 (no ycnoeuto). Ha 2023/2+1 MOXET AeNUTLCS TONbKO YMCI0, KOTOPOE PaBHO UIM BOrbLLE Ero B HECKOSbKO
pa3. CnegoBartenbHO, HaLEeno AenuTCs U BXOAMT B NPOMEXYTOK: (2023/2+1), a Tak KaK y Hac ABa 4ncna, To oHu 06a 6yayT poBHATLCA (2023/2+1)
W Npuv AeneHuun noryyaeTcs 4ncno 2.

Takum obpasom x=4092530, y=4092530.

0) Hanunwem nporpammy Ha NUTOHE:
for x in range(2023**2+1, 2024**2):
for y in range(x, 2024**2):
if (((x**2)+(y**2))%((2023**2)+1))==0:
print(x, y)

Mbl B35in1 BCe x U3 A@aHHOTO NPOMEXYTKa M BCE y, KOTOpble paBHbl UK Borblue aaHHoro x (caenas nepebop MeHbLue). Mocne nogenunu u ecnu
ocTaTok byaeT paBeH 0, TO BbIBENM.

OTtBeT: a) 4092530, 4092530; 6) nporpamma
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15.04.2024, 20:01

3agaHus 3aknioyMTeNnbHOro aTana: NPOCMOTP NONbITKN

KommeHTapwuin:

a) BepHbIr npuMep  B) npeanoXeHHbIN anropuTM He COOTBETCTBYET YCNOBUIO (MO CYyTK, 3TO NOMHbIN nepedop).

MCTOpVIH OoTBETOB

War Bpewms

|—

25/02/24,
11:07

N

25/02/24,
14:57

W

25/02/24,
14:57

4 13/03/24,
20:53

HencrtBue

Hayvano

CoxpaHeHo: a) Tak kak Hawm ymcna x 1 y 6onblue 2023 B kBagpaTte, HO MeHblue 2024 B
KBagpaTte u MoryT 6bITb paBHbl ( MO YCNOBKMIO), @ TaKKe OOSMKHbI AennTbCA Ha 2023 B KBagpaTte
nntoc 1 (no ycnosuio). Ha 2023A2+1 MOXET JeNUTLCSA TOMBbKO YUCIIO, KOTOPOEe PaBHO UMK
OornbLule ero B HeCKonbKo pa3. CnefoBaTtenbHO, HALENo OeNUTCA U BXOOAUT B MPOMEXKYTOK:
(202372+1), a TaKk Kak y Hac ABa 4ucra, To OHM 06a ByayT poBHATHCA (2023/42+1) 1 npu
AeneHumn nony4yaercs Ymcno 2. Takum obpasom x=4092530, y=4092530. 6) Hanuwem
nporpaMmMy Ha nNUTOHe: for x in range(2023**2+1, 2024**2):  for y in range(x, 2024**2): if
(((x**2)+(y**2))%((2023**2)+1))==0: print(x, y) Mbl B3sinu Bce x U3 @HHOro NpOMeXyTKa
1 BCe y, KOTOpble paBHbl Uy BornbLue gaHHOro x (caenas nepebop MeHblue). lNocne nogenvnu
n ecnu octatok byget paseH 0, To BbiBenu. OTBeT: a) 4092530, 4092530; 6) nporpamma

MonbiTKa 3aBepLlieHa

OueHeHO BpY4HYI0 Ha 2 cO cneayrowmMM KOMMEHTapueM: a) BepHbin npumep bB)
npeAnoXeHHbIN anropuTM He COOTBETCTBYET YCIIOBUIO (MO CYyTH, 3TO NOJSIHbLIN Nepebdop).

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608

CocTosiHue

[Noka HeT
oTBeTa

OTBeT
COXpaHeH

BbinonHeH

BbinonHeH

Bannbl
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15.04.2024, 20:01 3agaHua 3aKnoYMTENbHOMO aTana: NPOCMOTP MOMbITKM

Bonpoc 2
BbinonHeH

Bannos: 4 n3 6

3agada 2

Karep mepeBO3HT MNacCaKHPOB MEXKIY [OBYMA MPHCTaHAMH Ha 03€pe,
HAXO0JAMTHMHCA Ha PAacCTOAHHH 12 KM IpyT OT Apyra. IIyCcTE cKOpOCTE KaTepa 0e3
Macca’KHPOB paBHA 10 KM/M. a ecIH OH Be3eT N MaccaKHPOB., TO €0 CKOPOCTh
cocraenger 98 % oT ckopocTH Karepa ¢ N — 1 maccaxupoM Ha GopTy. B TeueHHe
JIHs KaTep cAenan [Tk PpeHCOB Tya H [T 00PaTHO. MepeBo3s IpH 3ToM 21, 6. 9,
15, 24, 12, 18, 27 H 3 maccakHpa, a MOCIeJHHH 00paTHBIH peHc coBepIIHT §e3
naccakHpoB. HaHIHTe cpeIHIOK CKOPOCTh KaTepa 3a BCe BpeMsdA IBHKEHHT MeKIY
IIPHCTAHAMH, BKIIOYad B 3TO BpeMd TakKke H BpeMd., KOoTopoe Tpebyercd And
IOCAIKH H BBICAIKH MaccakHPOB. IIPHHATE. ITO Ha IMOCAIKY OJHOTO MaccakKHpa

YXOOHT OHA MHHYTA. a4 Ha €T0 BRICAIKY — IIOJIMHHYTHI.

Mo ycnosuto ckadaHo, 4To npu N KONUMYEeCTBE NacCcaXxmnpoB, ero CKOPOCTb paBHa ckopocTu npu N-1 naccaxupoB. CrnegoBaTtenbHO, CKOPOCTb ANs
katepa ¢ N naccaxumpoB: V(N)=V(N-1)/100*98

IMpun 0 naccaxupos: VO=10 Km/4
Mpu 1 naccaxnpe ckopocTb paHa: V1=10/100*98=9,8 Km/u

AHanornyHo ans Bcex octanbHbIx: V2=9,604, V3=9,412, V4=9,224, VV5=9,039, V6=8,858, V7=8,681, V8=8,508, V9=8,337, V10=8,171, V11=8,007,
V12=7,847,V13=7,690, V14=7,536, VV15=7,386, V16=7,238, VV17=7,093, V18=6,951, V19=6,812, V20=6,676, V21=6,542, V22=6,411, V23=6,283, V24=6,158,
V25=6,034, V26=5,914, V27=5,796

Hangem Bpems ong Heo6xoanmbIX NepPeBO30K (JaHHbIX B YCIOBUM):
INpun nepesoske 21 naccaxupa: t21=5/V21=12/6,542=1,834 vaca, rae S - paccTtosiHue Mexay npuctaHsaIMm
AHanorndHo ans octanbHbIX: t6=1,355, t9=1,439, t15=1,625, t24=1,949, t12=1,529, t18=1,726, t27=2,070, t3=1,275, t0=1,2 yaca

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608

4/24



15.04.2024, 20:01 3agaHua 3aKnoYMTENbHOMO aTana: NPOCMOTP MOMbITKM

AHanornyHo Ans octanbHbIX. Tenepb Mbl 3HAaeEM Kakoe KONMYeCTBO BPEMEHU KaTep ABUrarncst U npu Kakowm ckopocTtu. [lanee mbl CNOXum 10
BPEMs, NP1 KOTOPOM KaTep CTOAM. ATO BPeMs 3arpy3ku 1 BbIFPY3KM NACCaXUPOB: tnac=(21+6+9+15+24+12+18+27+3)*1,5=90 MuHyT = 1,5 yaca

Hangem cpeaHot ckopocTb Ha BceM nyTu: Vep =S [ (t21+t6+t9+t15+t24+t12+t18+t27+t3+tnac) = 0,686 Km/4
OTBeT: 0,686

KommeHTapui:

B uenom pelueHve BepHOe, HO AONYLLEHO ABE BblYUCIIMTENbHbIE OLIMOKM: 1) 06LLEee KONNMYEeCTBO NepeBe3eHHbIX NACCaXXMPOB HA CaMOM Aerne
paBHO 135, a He 60, Kak NOMy4YnUNoOCh Y Y4aCTHUKE; 2) NPW BbIYUCIIEHUU CPEOHEN CKOPOCTU UCMONb3oBanach AfiMHa TONbKO O4HOro yyacTka nyTu,
TO eCTb 12 KM, TOrda Kak Hy>HO ObIfio B3ATb 00LLYH0 AnKHY - 12*¥10=120 kM. OTBET B UTOre Nony4unsncst HEBEPHbIM
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3agaHus 3aknioyMTeNnbHOro aTana: NPOCMOTP NONbITKN

NcTopua oteBeToB

War Bpewms

|—

25/02/24,
11:.07

N

25/02/24,
14:57

(98]

25/02/24,
14:57

4 13/03/24,
20:53

OencTtBuUe CocTosiHue
Hauyano Moka HeT
oTBeTa
CoxpaHeHo: o ycrnosuto ckasaHo, 4To npu N KOnM4ecTBe NaccaxvmpoBs, Ero CKOPOCTb paBHa OTtBet
ckopocTu npu N-1 naccaxunpo. CrnegoBaTenbHO, CKOPOCTb Ans katepa ¢ N naccaxupos: COXpaHeH

V(N)=V(N-1)/100*98 lNpwn 0 naccaxwupos: VO=10 km/4 [Npun 1 naccaxunpe cKopocTb paHa:
V1=10/100*%98=9,8 kM/4 AHaANOrM4yHoO And Bcex octanbHbIX: V2=9,604, \V3=9,412, V4=9,224,
V5=9,039, V6=8,858, V7=8,681, V8=8,508, V9=8,337, V10=8,171, V11=8,007, \V12=7,847, \'13=7,690,
V14=7,536, V15=7,386, V16=7,238, V17=7,093, V18=6,951, V19=6,812, V20=6,676, \V21=6,542,
V22=6,411, V23=6,283, V24=6,158, \V25=6,034, V26=5,914, V27=5,796 Hangem Bpems Ans
HeobXxoauMbIX NEPEBO30K (faHHbIX B ycnosun): Npu nepeBoske 21 naccaxupa:
t21=S/V21=12/6,542=1,834 yaca, rge S - pacCTosiHMe Mexay NpucTaHaMu AHanorm4Ho ons
ocTanbHbIX: t6=1,355, t9=1,439, t15=1,625, t24=1,949, t12=1,529, t18=1,726, t27=2,070, t3=1,275,
t0=1,2 yaca AHanornM4Ho An4 octarnbHbIX. Tenepb Mbl 3HAEM Kakoe KONIM4YECTBO BPEMEHN KaTep
ABUrancs n npu Kakom ckopocTu. [lanee mMbl CrOXNM TO BPeEMS, MPU KOTOPOM KaTep cToan. JTo
BpEMS 3arpy3kn 1 BbIrPy3KN NaccaxmpoB: tnac=(21+6+9+15+24+12+18+27+3)*1,5=90 MUHYT = 1,5
Yyaca Hamgem cpeqHioo CKopocTb Ha BceM nyTu: Vep =S /
(t21+t6+t9+t15+t24+t12+t18+t27+t3+tnac) = 0,686 km/y OTBeT: 0,686

MonbITka 3aBepLUeHa BbinonHeH

OueHeHO BpY4HYIO Ha 4 co crieayoWmMM KoMmMeHTapuem: B uenom pelwieHue BepHoe, HO BbinonHeH
AOonyLeHOo ABe BblYMCNUTENbHbIE OWNGKK: 1) obLiee KONUYeCcTBO NepeBe3eHHbIX

naccaxupoB Ha camoMm fere paBHoO 135, a He 60, Kak NONYy4YUNOCh Yy Y4aCTHUKA; 2) Npu

BbIYUCIIEHUU CPegHenN ..
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Bonpoc 3
BbinonHeH

Bannos: 3 n3 6

3aga4da 3

Jana karymka ¢ N = 200 suTkaMH H mwiomansio BHTKa A = 0,02 M?, KoTopas
pa3MelleHa PAI0M C MOITHEIM MarHHTOM Ha 3HepIreTHIeCKOH ycTaHOBKe. KaTymmka
aMeeT cornpoTHBIeHHe R = 10 Om. mHavkTHBHOCTE L = 0,1 'H H BpamaeTrca c

MOCTOAHHOH VITOBOi cKOpocThio @ = 50 paji/c B MarHHTHOM TIOJe ¢ HETYKITHEH
B=05Tn

1) BerMHCIHTE [OTHOE CONPOTHBIEHHE / KAaTyIOKH, YYHIBIBaA Kak ee
CONPOTHBIEHHE, TaK H HHIYKTHBHOCTD.

2) OmnpenenHre TOK [, TEKYIIHH Yepe3 KaTYIIKY Kak (QYHKITHIO BPpeMeHH.

3) HamumHuTte mporpaMMHBIH ko Ha Python (Hi1H Ha 1r000M IPYTOM S3BIKE,
HarpaMep., Pascal, C wnH C++) 118 [OCIPOeHHA TIPadHKOB Kak
HHIYIHpoBaHHOH 3][C. TaKk H TOKAa B 3aBHCHMOCTH OT BPEMEHH.

1) cnonb3aysa dopmyny nMmnegaHca:
z=(R*R+(wL)*(wL))*0,5=(125)*0.5=5*(5)"0,5

2) n 3) Hanuwem kog Ha nuToHe. Heobxoammo, 4Tobbl BbINn ycTaHoBNeHbl bubnunotekn (numpy 1 matplotlib).
[Nporpamma:

import numpy as np

import matplotlib.pyplot as plt

R=10
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L=0.1

w=50

A=0.02

N=200

B=0.5
z=np.sqrt(R**2+(wL)**2)
print(z)

E=B*L*w*N*A
t=np.linspace(0, 2*np.pi, 1000)
I=(E/z)*np.sin(w*t)

print(l)

pltfigure(figsize=(12, 6))
pltsubplot(2, 1, 1)

pltplot(t, E*np.sin(w*t), label='Induced EMF")
plt.xlabel(Time')
pltylabel('Voltage (V)")
plt.legend()

pltsubplot(2, 1, 2)

pltplot(t, I, label='"Current’)
pltxlabel(Time")
pltylabel('Current (A)")
pltlegend()

plt.show()

B naHHou nporpamme 6yayT OTBETHI Ha BCe 3 nyHKTa (z - 1, | - 2).

OtBeT: 1) 5*(5)"0,5; 2) n 3) B Nnporpamme
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15.04.2024, 20:01 3agaHua 3aKnoYMTENbHOMO aTana: NPOCMOTP MOMbITKM

KommeHTapuii:
O[C He paccmaTpumBanoch, XoTsl B MporpammMe HEBEPHOE BblpaXeHne NpucyTCTByeT. 3adaya peLleHa YacTU4HO

|/|CTOpI/IF| OoTBETOB

War Bpewms HDenctBue

|—

25/02/24, Hayano

11:07
2 25/02/24, CoxpaHeHo: 1) Ucnonbaysa dhopmyny umnegadca: z=(R*R+(wL)*(wL))*0,5=(125)*0.5=5%(5)*0,5 2)
14.57 1 3) Hanuwewm kop Ha nuTtoHe. Heobxoammo, 4Tobbl Bbiny ycTaHOBNEHbI BUBNMoTekn (numpy v
matplotlib). NMporpamma: import numpy as np import matplotlib.pyplot as plt R=10 L=0.1 w=50
A=0.02 N=200 B=0.5 z=np.sqrt(R**2+(wL)**2) print(z) E=B*L*w*N*A t=np.linspace(0, 2*np.pi, 1000)
I=(E/z)*np.sin(w*t) print(l) plt.figure(figsize=(12, 6)) plt.subplot(2, 1, 1) plt.plot(t, E*np.sin(w*t),
label="Induced EMF") plt.xlabel('Time") pltylabel('Voltage (V)') pltlegend() plt.subplot(2, 1, 2) plt.plot(t,
|, label="Current’) plt.xlabel(Time") pltylabel('Current (A)") plt.legend() plt.show() B aaHHow
nporpamme OyayT oTBeThl Ha Bce 3 nyHkTa (z - 1, | - 2). OtBeT: 1) 5%(5)0,5; 2) n 3) B nporpamme
3 25/02/24, MonbiTKa 3aBepLueHa
14:57
4 13/03/24, OueHeHO Bpy4HyIo Ha 3 co cnepgyowmm KommeHTapuem: 31C He paccmaTpuBanoch,
20:54 XOTHA B NporpamMmMe HeBepHoOe BbipaXeHne NpucyTcTByeT. 3aga4ya pelleHa 4YacTU4YHO
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CocTosiHMe

[Noka HeT
oTBeTa

OTBet
COXpaHeH

BbinonHeH

BbinonHeH

Bannbl
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Bonpoc 4
BbinonHeH

Bannos: 2 n3 6

Jaga4ga 4

IuBHIH3AaLHA B cOCelHeH ranakTHKe co0HpaeTci OTIPAaBHIb MEXIUIAaHETHYIO
SKCIETHIHID, HCIONb3YA ANd MoAnep:kaHHA padoThl o0OpyHOBaHHA Ha CBOHX
KOopadIax 3HEpPTHIO. BBEIASTAIOMIVIOCA B XHMHYECKHX peakuHax. I3 Heop ceoeH
IUIaHeThl OHH HAyYHIHCE JOOBIBaTE KapOoHHN xeneza Fe(CO)s H pemHIH
HCIIOJIB30BATE €70 B Ka4eCcTBe HCTOYHHKA SHEPTHH. MEKeHepaM HYKHO BEIOpPAaThb
MEZIY IBYMA BapHAHTAMH:

1. Opate Ha OopT KapOOHHI 3Kene3a H HCIONL30BATE SHEPIHEO pPeakiHH
OKHCJIeHHA KapOOHHTA J0 YITIEKHCIOTEl H BEICIIETO OKCHIA MeTanna B

2. Opare Ha GOpPT TONBKO ra3000pa3HEIH MPOAYKT D peakiiHH pa3ioKeHHH
KapOOHHIA KeIe3a H HCIOIB30BaTh TOJIBKO 3HEPTHIO €I0 OKHCICHHA.

OLeHHTe, KaKOH H3 3THX BapHAHTOB IPENINOYTHIENIbHEE H BO CKOIBKO pa3, eclH
paccMaTpHBaTh HX C TOYKH 3peHHd YIeNbHOH SHEPIrHH Ha MAacCy pearcHTOB,
KOTOPBEIE PAacXOAYyIOICH B XoJe peakuHH. lcmones3yHTe 3HaYeHHdT 3SHTAILIHEH
0o0pasoBaHHA:

AHf, = —393 k/Lx/Moub, ﬂH}?Fg{m]S = —766x/x/Mob,
AHf = —824 k/lx/Mone, A b= —110x/:x,/ Mok,
AHZ ., = —393 kllx/Mob.
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BbluMcnMM n3MeHeHne 3HTanbLNNM ANs KaXKaon peakumm:
1. Peakunsa okmucneHus kapboHuta xenesa: Fe(CO)5 +0O2 -> Fe203 + 5CO2

AH= 5*(-393)+(-824)-(-766)=-2023 k[lx/monb

2. Peakuus pasnoxeHnsa kapboHuna xernesa v nocregyrowiee okucrneHme razoobpasHoro npogykra D:
Fe(CO)5 -> Fe+5CO

Fe + O2 -> Fe203

AH1(pa3noxeHune) = -(-766) = 766 k>x/Morb

AH2(okucnenwne) = (-824)+5*(-393)-0= -2789 k[x/monb

AH(obuiee) = 766-2789= -2023 k[x/monb

MocunTaem yaenbHy 3HEPIMO HA MacCy peareHTOB 4SS KaXXAoro BapuaHTa:
YaenbHasa macca = AH | monsipHasa macca peareHToB

1. (-2023) / (55,85+12,01+5*16) = -13,7

2.(-2023) / (55,85+12,01)=-29,8

2/1=(-29,8)/(-13,7)=2,18

Takum o6pas3om, BTopoi BapuaHT 6onee NpeanoyTUTeNeH C TOYKM 3peHUs YAernbHON 3Heprun Ha Maccy peareHToB. YaenbHas 3Heprusi BToporo
NpUMepHo B 2,18 pa3 Bbille, YeM yaerbHas 3Heprusi Nepeoro BapuaHTa.

OtgeT: 2; B 2,18 pas.

KommeHTapuii:
owmnbka B XMMUKN NpoLecca: He y4TEHO OKUCIEHME YINEKUCNOro rasa; HenpaBuIibHO NoACYHMTaHa dHTanbNUA peakumm oKUcreHnsa kapboHuna —
HenpaBuIibHblE CTEXMOMETPUYECKME KOIIULNEHTLI; OTBET NPaBUSTbHBIN
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NcTopua oteBeToB

War Bpewms

|—

25/02/24,
11:.07

N

25/02/24,
14:57

W

25/02/24,
14:57

4 13/03/24,
20:55

DencrtBue CocTosiHue

Havano lNoka HeT
oTBeTa

CoxpaHeHo: Bblumcnum nameHeHne aHTanbnnm Ans Kakaon peakumm: 1. Peakums okKMcneHus OTBeTt

kapboHuTa xenesa: Fe(CO)5 +O2 -> Fe203 + 5CO2 AH= 5%(-393)+(-824)-(-766)=-2023 k[x/MOnb  COXpaHeH
2. Peakuus pasnoxeHus kapboHuna xxenesa n nocrnegyrollee okucreHne ra3aoobpasHoro

npoaykTa D: Fe(CO)5 -> Fe+5CO Fe + O2 -> Fe203 AH1(pasnoxenune) = -(-766) = 766 k[x/monb
AH2(okucnenune) = (-824)+5%(-393)-0= -2789 kx/monb AH(obLee) = 766-2789= -2023 k[x/

Monb ocunTaem yoenbHyo SHEPrUI0 Ha Maccy peareHToB AN KaXK4oro BapuaHTa: YaenbHas

mMacca = AH [ monsipHaa macca peareHToB 1. (-2023) / (55,85+12,01+5*16) = -13,7 2. (-2023) /
(55,85+12,01)=-29,8 2/1= (-29,8)/(-13,7)=2,18 Takum obpa3om, BTopon BapunaHT 6ornee

npeanoyYTUTENEH C TOYKN 3PEHNS YAENBbHOW SHEPIMM HA MAacCy peareHToB. YOenbHasi S3Heprus

BTOPOro NpMMEpPHO B 2,18 pas Bblille, YeM yaenbHasa aHeprusa nepsoro Bapnanta. OTBeT: 2; B

2,18 pas.

MonbiTKa 3aBepLueHa BbinonHeH

OueHeHO BpY4HYIO Ha 2 CO crneagyrowmMM KOMMEHTapueM: oluiMbka B XMMUK npouecca: He BbinonHeH
YUYTEHO OKUCIEeHMe YrNeKUCoro rasa; HenpaBuiibHO NOACYUTaHa 3HTaNbNUA peakuumn

OKMCNEeHUA KapboHuna — HenpaBUJbHble CTEXMOMETpUYeckme KoathdpurumeHTbl; OTBET

npaBuibHbIN

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608
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Bonpoc 5
BbinonHeH

Bannos: 0 n3 6

3agada S

1A ompedeleHHA BHAA KHHETHIECKOTO YVpPaBHEHHA PEaKIHH B3aHMOJEHCTBHA

BemecTB A H B Obl10 mpOBEIeHO TPH 3KCIEPHMEHTa, B KOTOPBIX BapbHPOBATH
KOHITEHTPAI[HH BelIecTB H H3MePATH CKOPOCTh PeaKITHH.

B mepepoM 3KCIepHMeHTE MPH OJHHAKOBBIX KOHIIEHTpalHAX BemectB A H B
paBHBIX 0.1 MONB/T cKOpOCTh peakiEH coctaBmia 1,23- 1072 mons/(11- c). Bo
BTOPOM SKCIEPHMEHTe KOHIIEHIPAIHIO BellecTBa B yBeIHYHIH B JBa pasa. a
KOHIIEHTPALHIO BellecTBa A OCTABHTH IIPeXHeH; CKOPOCTh IIPH 3TOM BO3pocia B
IBa pasa. B TpeTbeM 3KCIepHMEHTe KOHIEHIPAITHIO A YBEIHYIHIH B TPH pasa
OTHOCHTEIBHO IIEPBOT0 3KCIEPHMEHTA. a KOHIEHTpalHd B OplTa, Kak B IIEpPBOM

JKCIepHMeHTe. CKOPOCTE pPeakIlHH MpH 3TOM OTHOCHTSIBHO IIEPBOTO
3KCIIepHMEeHTa BO3pocia B 4 paza.

1. 3aIHIOIHTE KHHETHISCKOS YPaBHEHHE O71A OIMHCAHHOH PEaKITHH.

I

. UeMy paBeH 00IIHH NOPAIOK PEAKITHH?

3. PaccuHTaHTe, HeMy paBHa CKOpPOCTh paccMarpHBaeMOH pEaKIlHH, eclTH
KOHIIeHTpaHH A H B O6yayT coctaBnAts 0.25 H 0.5 MOJIB/I COOTBETCTBEHHO.

1. KnHeTnyeckoe ypaBHeHMe A5s onncaHHon peakunn: r=k(A~m)(B*n)

2. N3 ycnosua 3agayv nony4vaem:

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608
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1 skcnepuMeHT: r1=k(0,1*m)(0,1"n)

21 akcnepuMeHT: r2=k(0,1*m)(0,2”n)

311 akcnepuMeHT: r3=k(0,3/m)(0,1"n)

r2/r1=2 -> (0,1"m * 0,2”n)/(0,17"m * 0,1%n)=2 -> 0,2n"2=0,2 -> n=1
r3/r1=4 -> (0,3"m * 0,1%n)/(0,1"m * 0,1"n)=4 -> 3Am=4 -> m = log3(4)=1
Takum 06pasom obLLMIA MOPSAOK peakuumn paBeH 2.

3. r=k(0,251)(0,5/1) -> r=0,125k

Hargem KoHCTaHTy cKopoCTh k U3 ycrnoBus 10ro akcnepvMeHTa:
1,23*107(-3)=k(0,1*0,1)

k=1,23*10/(-1)

CnepoBatenbHo, r=1,23*10~(-1) * 0,125=1,5375*10~(-2) = 0,015375
OtBer: 1. r=k(A”m)(B”n). 2. 2. 3. 0,015375

KommeHTapwuin:
He BEpHO

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608
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NcTopua oteBeToB

War Bpewms OencrtBue

|—

25/02/24, Havyano

11:07
2 25/02/24, CoxpaHeHo: 1. KuHeTuyeckoe ypaBHeHue ns onucaHHom peakumm: r=k(A*m)(B~n) 2. U3
14:57 ycroBus 3agadu nonyvaem: 1 akcnepumeHt: r1=k(0,14m)(0,17n) 2 akcnepumMeHT: r2=k(0,14m)
(0,27n) 31 akcnepuMeHT: r3=k(0,3~m)(0,1*n) r2/r1=2 -> (0,1"m * 0,2*n)/(0,1"m * 0,1n)=2 ->
0,2n72=0,2 -> n=1r3/r1=4 -> (0,3"m * 0,1"n)/(0,1"m * 0,1"n)=4 -> 3 m=4 -> m = log3(4)=1 Takum
0bpasom obLwmii nopsaokK peakumn paeeH 2. 3. r=k(0,2571)(0,5/1) -> r=0,125k Harigem
KOHCTaHTY ckopocTu k n3 ycrnosus 1oro akcrnepumeHTa: 1,23*10/(-3)=k(0,1%0,1) k=1,23*10/(-1)
CnepoBatenbHo, r=1,23*10A(-1) * 0,125=1,5375*10/(-2) = 0,015375 Ot1BeT: 1. r=k(A~m)(B~n). 2. 2.
3.0,015375
3 25/02/24, MonbITKa 3aBepLUeHa
14:57
4 13/03/24, OueHeHO Bpy4YHyo Ha 0 co creayroLWKUM KOMMEHTapMeM: He BepHO
20:55
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CocTosiHue

[NMoka HeT
oTBeTa

OTtBeT
COXpaHeH

BbinonHeH

BbinonHeH

Bannbl
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e 3| o 2\ amamsn %em T | e i243] i Slam | F s ag e Bl Blase | ey 3
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OTHOCHTENbHBIE ATOMHLIE MACCw NpuseeHsl no MexayHapoaHoi TaGnuue 1995 roaa (TOUHOCTL ykalana ana nocneaHen aHadawen uvdpel). [inA sSNEMEHTOB, HE HMEBIOWMX CTabUNbHLIX
HYKNWOOB (38 weknoverdes Th, Pa u U, pacnpocTpanéHHeix B 3I8MHOR KOPE), B kBajpaTHbix ckoDKax NpMBefeHtl MaccoBLIe YWcna Hawbonee AONTOMWBYLMX W30TONOB.
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NcTopusa oTBeTOB

War Bpems DencrtBue CocTtosiHue
1 25/02/24,11:07 Havano

2 25/02/24, 14:57 MpocmoTpeHo

3 25/02/24, 14:57 MonbITKka 3aBepLieHa

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608

19/24


https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=199608&slot=6&step=0
https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=199608&slot=6&step=1
https://etest.spbu.ru/moodle/pluginfile.php/571452/question/questiontext/220343/6/62540/tab-1.jpg?time=1706024287660

15.04.2024, 20:01 3agaHua 3aKnoYMTENbHOMO aTana: NPOCMOTP MOMbITKM

Bonpoc MHCI)O

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608 20/24



15.04.2024, 20:01 3agaHua 3aKnoYMTENbHOMO aTana: NPOCMOTP MOMbITKM

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608 21/24



15.04.2024, 20:01

3agaHus 3aknioyMTeNnbHOro aTana: NPOCMOTP NONbITKN

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199608

PacTBOPUMOCTb KUCNOT, OCHOBAHWIA U CONEN B BOAE 3 BOAE
H-[Li*| K* [ Na* | NH,* | Ba2* [Ca?-[ Mg?- | S+ | Al** | Cr+ | Fea- | Fe3+ | Niz+ | Co?* | Mn2+ [ Zn2-| Ag* | Hg* | Pb?* [Sn2+[ Cu
OH- P|P| P | P P | M| H M H | H| H| H|H| H H |H| -| -] H |H]| H
F- P(M[P|P| P | M |H| H H M | H|H|H|P| P P |P|P| -] H|P]| P
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Br- Plp|P| P | P P | P | P 2 P |P| P | P|P| P P |P|H| M| M | P| P
- plp|P| P | P P | P | P P P | 2 | P | 2| P | P P | P|H|H| H | M| P
S2- P|P|P| P | P =1 -1 - H - | - | H| -] H]| H H | H|H|H| H |H| H
HS- P(P[P|P| P P | P| P P 7 | 2| 22| | H BEAEBEAEBEAE
SO;- PlPp|P| P | P H | H| M | H ? | - | H | 2?2 | H| H ? | M| H|H| H |2 | 2
HSOs P|2|P| P | P P | P | P P 7 |2 |2 2] 2] 2 B EAERERENERE
SO Pl(Pp|(P| P | P H | M| P & P |P| P | P|P| P P |P| M| -| H |P| P
HSO. P|P|P| P | P 7 | 2 | ? - 7 | 2 | 2 2] 2| 2 2 |72 || HR [ 2| ?
NO,- P|P|P| P | P P | P | P P P |P|P|P|P| P P |P| P | P| P | -] P
NO> P|P|P| P | P P | P | P P 7 | 2|2 |2 | P | M 7 [ 2 M| 2| 2 | 2| ?
PO P(H|P| P | - H | H| H i H | H| H| H| H| H H | H|H| H| H | H| H
HPO- [P|2|P|[ P | P H |H| M | H ? |2 |H |2 ]2 2 H|?2 |22 | M| H]| ?
H.POs |P|P|P| P | P P | P | P P ? |2 | P | 2| 2| 2 P |P | P | 2| - |2 ] 2
CO- plp|P| P | P H | H| H H 7 | 2 | H| - | H| H H |H|H| ? | H | ? | H
HCO-- PlPp|P| P | P P | P | P P 7 |2 | P | 2|2 | 2 7 | 2| 2| 2| P | 2| 2
CH,COO|P|P|P| P | P P | P| P P - | P|P|-|P]| P P |[P|P|P| P | -] P
Si0,2- H|H|P| P | ? H | H| H H 2 | 2 | H |2 ]| 2| 2 H |H| 2?2 | 2| H|? ]| ?
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Li | K| Ca | Na| Mg | Al Mn Zn | Cr | Fe | Pb |[H:| Cu | Hg | Ag| Au
Li* | K* | Ca* | Na* | Mig* | AB* | Mn** |Zn*| Cr** | Fe** | Pb™ | HF | Cu® | Hgt | Agt| Au¥*
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LWar Bpems OencTtBuUe CocTtosiHue
1 25/02/24, 11:07 Havano

2 25/02/24, 14:57 MpocmoTpeHo

3 25/02/24, 14:57 MonbiTKa 3aBepLieHa
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WHCTpYKUMA Mo 0OpMINEHUIO peLLleHnit:

https://etest.spbu.ru/moodle/pluginfile.php/571452/question/questiontext/220343/8/62542/%D0%B8%D 0%BD%D1%81%D1%82%D1%80%D1%83%D 0%BA%D1¢

NcTopusa oTBeTOB

War Bpems OencTtBuUe CocTtosiHue
1 25/02/24,11:07 Havano

2 25/02/24,14:57 lMpocmoTpeHo

3 25/02/24, 14:57 MonbiTKa 3aBepLlieHa

OPEOLIAYWWNA AKT. SNEMEHT
NHCTRYKLMSA No ochopMIeHnto pellieHnit onumnuaabl "HxeHepHble cucTteMbl”

«

CNEOYOUWA AKT. QNEMEHT
NHxeHepHble cuctembl 10-11 knaccbl (hmuHan) (CKpPbITbIN) »
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