HuxenepHble HAYKU

3anaua 1.1.

Onumnuana «JlomoHocosy 2023/24

NHxxeHepHble HAayKH

11 kiaaccel

biok: xumus.

Jly1st onipeiesieHnst KUCIIOTHOCTH TOYBBI OBLIO B35ITO HECKOJIBKO 00Pa3IoB C
Pa3HbIX Y4acTKOB 3emuid. OrpesiesieHue MPOBOIUIN METOJIOM KUCIOTHO-
OCHOBHOTO TUTpOBaHUs. [Ipu 3TOM 1T HEUTpanu3aIiiy MTOYBCHHBIX BHITSDKEK
06beMoM 100 M1 oTpeboBanock ciemyoee KonudecTso kucnotsl (HCI, 10° M)
nn menoun (NaOH, 10° M):

ITpoGa HCI, 10° M, mn NaOH, 10° M, mx
1 3.9

2 - 1.6

3 - 79.4

PaccuuTaiite pH kaxmoi npoObl U MPEAJIOKUTE ONTUMATIBHBIN BApUAHT MOCATKU
CIIEAYIOIIUX KYJIBTYP, €CIIU U3BECTHO, YTO IJIOIIA/b [IEPBOT0 YYaCTKA COCTABIIAET
1.2 ra, Broporo — 1.8 ra, a Tperbero — 2.6 ra. B Tabnuue ykazansl onTumManbHbl pH
IIOYB IS ITOCAJIKH, & TAKXKE HE0OX0IuMasl IUIOIIA/b.

Pacrenune

OBéc
Kykypy3sa
['peunxa
['opox

Yaii
Kaprodensb

JIronepHa

OnTuMajbHbIe
3HavyeHus pH

5,0-7,7
6,0-7,0
4,7-1,5
6,0-7,0
4,8-6,2
5,0-5,5
7,0-8,0

Heo0xoauma miomaab,

M2

7000
4000
6000
4000
7000
6000
4000
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Jlrornu 45-6,0 5000
Kanycra 6,7—-7,4 5000
MopKoBb 55-7,0 2000
Orypirsl 6,0-7,9 3000
XJTOIMYaTHUK 6,5-9,0 3000

Bo3Mo:kHOe pelenue:
pH = -10g10C(H") (111 KuCIBIX pacTBOPOB, IPOOHI 2 1 3)
pH= 14-(-10g10C(OH")) (s mienouHbIX pacTBOPOB, poda 1)
C(H"mpoosr*Vipoosi=C(NaOH)*V(NaOH) nns 2 u 3
C(OH)mpoosr*Vipoos=C(HCH*V(HCI) ms 1

e pH(1)=7.6

e pH(2)=6.8

e pH(3)=5.1
S(1)=12 000 m?
JIronepna — 4000
+ OBec, Orypipsl, XJOMYAaTHHK B JI000M cooTHOmeHHH Ha 8000 M2
S(2) = 18 000 m?
Kykypysa - 4000
["opox - 4000
KamycTa - 5000
Mopxogs - 2000

+ OBec, rpeunxa, oryplbl, XJOMYaTHUK B JIFOOOM COOTHOIIEHUH B cymme Ha 7000

M2

S(3) =26 000 m?
Yaii - 7000
Kaptodens - 6000
JIrormun — 5000



HuxenepHble HAYKU

+ OBec, rpeunxa B I060M COOTHOLIEHUH B cymMe Ha 8000 m?

Kpurepuu:
1. IlpaBunsHO paccumtanbl PH mpobd — 5 GammoB 3a Kaxabli (MakcuMyM=15
0aioB).
2. Jlan npaBWJIbHBIN BapUaHT OTBETA C 0OOCHOBAaHUEM — 7 0aJlIOB.
3. Ykazan | BapuaHT mocaaku —2 6ayuia/ mpeaoKeH JOMOTHUTEIbHBINA BApUAHT
IMOCaJIKu — 3 OaJjuia.
MakcuMyM 0asuIoB 3a 3Ty 3ajauy: 25 6ajuioB.

biok: ¢u3uka u HHKEHEPHbIE HAYKH

3agaua 2.1.

Tpu compukacarouxcst HeOOJbIINX a0COTIOTHO TBEPABIX LIAPHKA HAXOAATCS Ha
IJIaJKOM BEepTUKAIbHON HampasJsioueil Ha BeicoTe h=1M. Macca HU)KHero 1mapuka
B n=4 pas3a Oosbiie maccsl BepxHero. lllapuku oTmyckaroT, U OHU MajgalOT Ha
aOCOJIFOTHO TBEPAYIO FOPU3OHTAIBHYIO TOBEPXHOCTH. Ipn Kakol macce cpegHero
HIapuka (B €JUHHUIIAX MAcChl HUKHET0) BEPXHUM MOAHUMETCS Ha MAaKCHUMAaJIbHYIO
BbICOTY? Haiimure 3Ty BBICOTY. M MPENEIbHO BO3MOXKHOE €€ 3HAYECHUE IpHU
IPOM3BOJBHBIX Maccax LIApUKOB. Bce CTONKHOBEHMsSI CUUTaThb aOCOJIOTHO
ynpyrumu. Pasmep mapukoB Maj 0 CPaBHEHHIO C BBICOTOM.

Bo3moxHOe penieHue:
[Ipennosioxkum, 4TO MEXAY NAJAIOMMMHU I[IAPUKAMH CYILIECTBYET HCYE3AIOIIE
Manbiii 3a30p. Torma HWKHUM (CaMblii TSDKENBIM) IMAapUK TEPEOTPA3UTCS CO

CKOPOCTBhIO Vg = /2gh. B cucteme oTcuera nByX OCTalIbHBIX IIAPUKOB OH OYIET
HaJIETaTh Ha HUX CO CKOPOCTBIO V; = 2V.

3anuiem 3aKOHbI COXPAHCHHS SHEPTUU W UMITYJIbCA JUIS IBYX CTOJKHOBEHUI:
myv; = myv; + myv,

myvi = myv? + myvi

myv, = MgV3 + Mmyv,

Mmyv2 = myvi + myvy?

Uckimouasa n3 HOqueHHOﬁ CHUCTCMBI ITPOMCIKYTOYHBIC CKOPOCTHU, HAXOUM:
4171

7 T ) (1)

3HaMeHaTelNb [OCJIETHETO BBIPAXKEHNS paBEH
m m m mmm

Lamy B me )
m

1 mq mims m;

MUHEMYM BBIpaXKEHHS B CKOOKAaX IOCTHTaeTcs NpU M, = ./m;ms; Kak
1
CIIeZIyeT U3 HepaBeHcTsa X + — = 2,x > 0. [lootomy my = nm,m, = Vnm,m; =

m. Ilpu aTom
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4'71,171 _ 8nv0 _ 32

= 7 — 7 —
(Vn+1) (Vn+1) 9
a CKOpOCTB BCpXHeFO HIapI/IKa OTHOCHUTCIIBHO 3€MJIN ITIOCJIC OTCKOKa

U3 Vo

v3 - vo = ?vo
CHeHOBaTeHBHO, BbICOTA, Ha KOTOPYIO OH ITIOJHHUMCTCA HpI/I OIITUMAJIBHOM

2
. 23
3HAYCHUH MTPOMEKYTOUYHON Macchl m, = 2m paBHa H = h (;) =10.38 m.

MaxkcruMaabHOE 3HaU€HHE STOM BBICOTHI OYIE€T €CITU HUKHUM IIApUK HAMHOTO
TSKEJIEE BEPXHETO U paBHO 49 M.

Kpurepumn:
1. Onucana uzaest 0 TOM, 4TO HHKHUM IIApUK OTPA3UTHCS NEPBBIM U MEPEXO]
B CUCTEMY OTCYETA, I/I€ OCTAJIbHBIE IAPUKU MOKOSTCS — 4 Oana.
2. 3amucaHbl 3aKOHBl COXPAHEHUS PHEPrHMH U HUMITyJbca ISl a0COJIIOTHO
YOPYroro CTOJIKHOBEHHUS MIApUKOB— 6 OaIlIoB.
3. IlpaBuiapHO pelieHa CHUCTeMa ypaBHEHUH N7l CKOPOCTEH U TOIYYEHO
BBIPAXKEHUE JIJI1 CKOPOCTH BEPXHETO Mmapuka B paccmarpusaemoit CO u B CO,
CBSI3aHHOMW ¢ HaOIoaaTeneM —6 0asuioB.
4. IlpoBeneH aHaNM3 BBIPAXXECHUS JUIsI CKOPOCTH, HAMIEHA MPOMEXYTOYHAs
Macca, MaKCUMaJIbHOE 3HAYEHHE CKOPOCTH M BBICOTBI OTCKOKa BEPXHETO
mapuka — 7 6aJiosB.
5. lIpoBeneH aHain3 BBICOTBI OTCKOKA B CJIy4ae IPOW3BOJIBHBIX Macc,
HalJIEHO ONTHUMAJIbHOE COOTHOILLIEHUE MEXKy MacCaMHi U COOTBETCTBYIOIIAs
BbICOTA — 2 Oaia.
6. Ommobka B pacyeTax — yMEHbIIICHUE Ha 5 OAJIJIOB

Maxkcumywm 0asuioB 3a 9Ty 3aady: 25 0asuioB.

bnok: puzuka
3agaua 3.1.

durypa, nzoopakeHHas Ha puc. 1, cenaHa U3 MPOBOJIOKH IMMOCTOSHHOTO CEUCHHS.
Uucno BHassHHBIX (BJIOXKEHHBIX) APYTr B JIpyra PaBHOCTOPOHHUX TPEYTOJIbHUKOB
oueHb BerKo. CTOpoHa caMoro 0OoJIbIIOro TpeyroyibHuKa a1 = 1 M. ConpoTuBiIeHuE
OJIHOTO M€Tpa MpOBOJOKHU paBHO 1 Om. HaliTu conpoTuBieHrnEe MEXAY KIEMMaMu
A uB.
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N

Kaxaplii mocneayromuii TpeyrojabHUK B 2 pa3a MEHbIIIE Npeablayiero (puc. 5),
MO3TOMY CONPOTHUBICHUE MKy Toukamu /[ u E AJ[EC (u3bsitoro uz AAMB n
COJIep>Kalller0 BCE MEHBIIINE TPEYTOJILHUKU BHYTPH ceOsi) OyieT B 2 pa3a MEHbIIIE
MCKOMOT'O COITPOTUBIICHUS.

)

Bo3mo:kHoe pemicHue:

N3 CUMMCTPHU CXEMBI CIICAYCT BO3MOXKXHOCTDb paCCOCINHCHUA IIPOBOJHHUKOB B T.
C.

Ecnu uckomoe conporusienue paBHo R, To Ryz = R/2. O603naunB

CONMPOTHUBJICHUH TOJOBUHBI O0JIbILIETO pedpa yepes I, 1Jisl BEpXHEH YacTH MOTYyYUM

2rR
Rove = iR Yuactku A/], /IME v EB coeauHeHbl MOCIe10BATENbHO, IO3TOMY

~2IR 4Rr +8r?
R'= +2r =————— . Dra rpynna noJxkjItoueHa MapajyieabHO K y4acTKy
4r +R 4r+R
1 4r+R 1
AB, cnenoBarenbHo — =-———+_—. [lony4nBineecs KBapaTHOE ypaBHEHHE
R 4Rr+4r° 2r

3R? + 4rR — 8r? = 0 uMeeT NOJIOKHUTENLHBIA KOPeHb R = 7 _31 2 . TTockonbKy
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r = pa/2, momydaem R = ﬁT_lpa =0,43pa

Kpurepuu.

1 O6ocHOBaHa uzaest CaMOTIOO0MST CXEMBI U CBS3h MEXKIY COMPOTUBIICHUSIMHU
MOJIOOHBIX DJIEMEHTOB — [ OaJLIOB.
2. O6ocHOBaHa wies pa3MbIKaHus 1enu B Touke C.— 7 6asuioB.
3. Beruepuena sKBUBasIeHTHas cxeMa —o 0aJlioB.
4. TlpoBeneH pacueT CONMPOTHBIICHHS W IMOJYYEH MPABHIBHBIA OTBET — 6
OaIIoB.
5. Apudmernueckas ommoOKa- yMeHbllIeHre Ha 1 6ai.
Makcumym 0asuioB 3a 9Ty 3ajauy: 25 0asuioB.

bnox: ¢usuka.

3amaua 4.1.

Heckonbko pesuctopoB compotuBieHussMu Ri; =8 O0M, R, =4 Om, R3=4Om u
YeThIpE HEUJICATBHBIX aMIepMeTpa, HMMEIONIUX CcompoTuBiIeHUuss Rai =8 Om,
Ra2 =8 OMm, Raz =2 OM u Rag =2 OM coeuHEHBI B 3JICKTPUUECKYIO 1IETh, CXeMa
KOTOpOii TokazaHa Ha pucyHke. Hampsoxkenme nHa xinemmax Upg = 10,8 B.
Onpenenute, yeMy paBHO 00IIee CONMPOTUBIEHUE Ry Llenmu Ha ydactke AB u
HalIMTe mokazaHusi amrepMeTpoB Az, Az, Az 1 As.

- B

Bo3moikHoe penienue:

[TockonbKy HEUcaTbHBIC AMIIEPMETPHI 00TIaTAF0T COMPOTUBICHUSMHU, TO UX MOKHO
MPEJICTaBUTh MX KaK ujealibHble amriepMeTphl A1, Az, Az u A4, ociaen0BaTEIBHO
coeMHEHHBIE ¢ pe3ucTtopaMu Rai, Raz, Ras, Raa.

IlepepucyeM SKBUBAICHTHYIO CXEMY JJIEKTPUUYECKON LIETIN:
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(D—

Puc.1.

I[anee CBOIMM Halry QJICKTPUICCKYIO CXCMYy K IIOCJICA0OBATCIbHOCTH
IMOCJICAOBATCIIBHO M I1APAJIJICIIBHO COCIMHEHHBIX AJIEMEHTOB:

R R R R
1 E 2 D s O A4
4B S e 1 T @ Z B
RAI
(4
RA2
A,
Ry
A
Puc. 2.

W3 moryuuBIIeiicst CXeMBI YK€ JIETKO OIPEeITUTh 00IIee COMPOTHBIICHHE IIETTH Ha
yuacTtke AB.
R;-R 8-8 8
ConporuBienne yuyactka AE: Ry = ——AL = =—=4(0m)
Ri+Ry 8+8 2

Conporusnenue yvactka AD:
(Rag +Ry))+Rpr (4+4)+8 2

Conporusnenue yuyactka AC:
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_ (Rap+Rg)-Rag _ (4+4)-2 16 _
© T (Ryp +Ry)+Ras (4+4)+2 10

1,6 (Om)

Conportusiienue yuyactka AB:

Ron =Ras+Rac=2+16=3,6 (OM)

Cuna Toka, nmpoTekarouiero uepes ammnepmerp Agl |, = ;JAB = ;%’EB =3A
,60M

00111

[Tocne mpoxoxnenusi ammnepmerpa A4 u pesuctopa Ras B Touke C TOK
paszensercs Ha JIBE€ BETBU: B HIDKHEH BeTBU uepe3 pe3uctop Ras=2 Owm,
COEIMHEHHBIN MOCIEA0BATENIbHO C UJeaIbHBIM aMiiepMeTpoM Az U UMeronui B 4
pa3a MeHbIIEE CONPOTHUBIIEHUE, YEM COIPOTUBICHHE BEPXHEW BETBU, OyIeT
npoTekaTh B 4 pasa Oonpmmid Tok I3 =2,4 A, a B pe3uctope R3 cuna Toka Oymer
paBHa IRS = |4— |3 = 3A—2,4A: 0,6 A.

B touke D Tok cHOBa pasnensieTcss Ha JBE BETBU, HO MOCKOJBKY B JAHHOM
Clly4ae COMPOTUBIIECHUS OOEHX BETBEH OJMHAKOBBI, TO JAHHBIM TOK pa3leiseTcs
TIOTIOJIaM: aMItepMeTp A, MMOKaxeT cuiay Toka | = lgs/2 = 0,6/2 = 0,3 A.

AHanornyHo, mocje MpoxoxkJeHus pesucropa R; B Touke E TOk cHOBa
paszenseTcss MOPOBHY, MOCKOJIbKY compoTuBieHus: R1 u Rai paBubl. ITosTomy
amrepmetp A; mokaxet cuity Toka l; = 1,/2 = 0,3/2 = 0,15 (A).

OtBer: OOIIee COMPOTUBIICHHE SJCKTPUYECKOM Ilemu Ha yuactke AB paBHO
Rosm = 3,6 OMm.

[Tokazanue amnepmerpa As: |11 = 0,15A.

[Toxazanue ammnepmerpa Az 1, = 0,3 A.

[Toxazanue ammnepmerpa Asz: I3 = 2,4 A.

[Toxazanue ammepmerpa As: Is =3 A.

Kpurepuu.

1) IlpencraBieHre HeUACAIBHBIX aMIIEPMETPOB KaK HMJICaIbHBIX aMIICPMETPOB,
MOCJIEIOBATEIbHO COCIUHEHHBIX C pe3uctopamu. [IpuBeneHne cxembl
AJIEKTPUYECKOM 11enu K puc. 1 — 1 6am.

2) TlpuBeneHue cXeMbl JIEKTPUYCSCKON IIeNH K puc. 2 — 4 Oasa.

3) Pacuér obOmiero conporuBicHus nenu. — 10 6asios.
4) HaxosxaeHHe CHIJI TOKOB, TEKYIIUX yepe3 amnepMeTpsl Az, Az, Az u As— 10
0aJUIoB.

5) Ommbka npu pacueTe — yMEHbIIICHHE Ha 5 OaljIoB.
Hroro: 25 6a/10B



