1. (4 6anaa) B pesynbrare peakuuu HaTpueBoi coinu NaX ¢ HUTpaToM cepebdpa
AgNO; B BOJHOM pacTBOpE BhIMaaaeT ocagok. [Tocne pacTBopeHus: ocajika Mmaccoi
1 T pa3baBieHHOM CEPHOM KUCIOTON 00pa3yeTcsi XOPOIIO PACTBOPUMEI B BOJIE Ta3
oovemoM 0.0954 1 (H.y.). Kakoii aHMOH BXOAWJI B COCTaB HaTpueBou coinu NaX?
OneMeHT X OTHOCHUTCSI K MUKPOAJIEMEHTaM YeJIOBEYECKOTO OpraHn3Ma.

Pemenne:

NaX + AgNO; — AgX + NaNO;
2AgX + H,SO, — Ag,SO, + 2HX

n(HX) = 0.0954 / 22.4 = 0.00426 monb

n(AgX) =n(HX) = 0.00426 moin

M(AgX)=m/n=1/0.00426 = 235 r/monb

M(X) = M(AgX) — M(Ag) =235 - 108 = 127 r/monb

Monsipaass macca 127 1/MOAB COOTBETCTBYET OJJIEMEHTY €O (CIPaBOYHBIN
Matepual: Tabnuia MeHzeneena).

BapuaHnTtsl oTBeTa:
dTOpUA-aHUOH
XJopua-aHuOH
bpomua-anuox
HNoaua-aHuoH

2. (4 6anna) Y OompHeIX COVID-19 oTmewaeTcs THIOKCEMHS M HEKOTOPHIM
nalyueHTaM Ha3zHadaeTcs MCKyccTBeHHas BeHTwsanus jerkux (MBJI). s WBJI
HCIIOJb30BajIach CMECh ra3oB ¢ MoOJbHBIMU mojisiMu 30% raza X,, 69% raza Y,, 1%
raza CY,. s moATBEp KICHUSI cOCTaBa CMECHU B3sUIM 1 JIUTPp 3TOM CMECH ra3oB
(1.y.). Kommonent Y mpopearuposain ¢ cepoomopoaom (H,S) ¢ obGpazoBanmem
cepol 1 1.109 r H,Y. HazoBure ra3 Y?

Pemienue:

Y, + 2H,S — 28 + 2H,Y

n(cmech) = 1/22.4 =0.0446 monb

n(Y,) =n(cmecs) - w(Y,)/ 100 =10.0446 - 69 / 100 = 0.0308 mob

n(H,Y) =2n(Y,)=2-0.0308 =0.0616 monb

M(H,Y)=m/n=1.109/0.0616 = 18.0 r/moab

M(Y)=MH,Y) - 2-M(H) =18 - 2-1 = 16 r/mo1b

MonsipHass macca 16 1/MOIB COOTBETCTBYET 3JIEMEHTY KHCIOPOJ (CIpPaBOYHBIN
Matepual: Tabnuia MeHjeneena).

BapuaHTtsl oTBeTa:
A3sor
Kucaopon



Jnokcun yrieponaa
T'emmin

3. (3 o6anma) IlumeBoii nponykr maccoit 4 1 copepxkutr 70% (mo wmacce)
koMnioHeHTa X. MI3BeCTHO, YTO IIPU CrOPaHMH YUCTOTO BEIIECTBA X TOM K€ MACCHI,
YTO COAEPKUTCS B poaykre, Beiaensercs 106.4 k/x renna. M3BeCTHO, YTO KUPHI,
yIJIEBOMbI U OCJKH MPU CrOPaHUU BBIICIAIOT COOTBeTCTBEHHO 38, 17 u 16 xJ[)/T
sHepruu. Kakoit 3To kommoHeHTt (X)?

Pemienue:

m(X) = m(mpoaykr) - w(X)/100=4-70/100=2.8r
gX)= Q(X)/m(X)=106.4 /2.8 = 38 kIx/T
Kanopuitnocts 38 kJ[>k/T COOTBETCTBYET KHpPaM.

BapuanTbl oTBeTa:
Kupbl

benku

YrieBonbl

Bona

4. (4 0ansa) Orto BeuiecTBO Y BOCHOJHSET Ae(DUIMT KajablUsi B OpraHU3ME U
UCIIONB3YETCS B MPOM3BOJACTBE Oymaru B KadecTBe oTOenuBarens. s ero
MIPUTOTORJICHUSI UCIIOJIB30BAIN TUIPOKCH] KaIbIUI U aMMOHKEBYIO colib (NH,),X,
rme X*> Hekudl aHMOH cIaboi HEOPraHUuYeCKOM KHCIOTHL B pesynsrare
B3auMmozneiicteust 1 1 (NH,),X ¢ THIPOKCHIOM KalblMs BBINMAJA€T B OCAIOK
1.0417 r uckomoro Bemtectsa Y. Kakoe oTo BemniectBo Y?

Pemenue:

(NH4)2X + Ca(OH)2 — 2NH4OH + CaX

M((NH,),X) = (14+1-4)-2 + M(X) = 36 + M(X)
M(CaX) =40 + M(X)
n((NH,),X) = m((NH,),X) / M((NH,),X) = 1/ (36 + M(X))
n(CaX) = m(CaX) / M(CaX) = 1.042 / 40 + M(X)
n((NH,),X) = n(CaX)

1 10417
36 + M(X) ~ 40+ M(X)

40 + M(X) = 1.0417 * (36 + M(X))

40—1.0417*36

MX) = o1

= 60



Monsipaass macca 60 T1/MOIB COOTBETCTBYET KapOOHAaT-aHWOHY (CIpPaBOYHBIN
Mmatepuai: Tabnuna MenneneeBa). COOTBETCTBEHHO KapOOHAT KaJbIUs SBISCTCS
€ro KaJbLHEBOU COJIBIO.

BapuanTsbl oTBeTA:
KapOonar kajabuus
I'uapodocdar kanbius
CynbpuT KaIbIus
Cynbdar kaabius

5. (3 6anuna) KocTHas TKaHb COACPKHUT B HEOONBIIMX KOJIMYECTBAX KATHOHBI
NPAKTUYECKA BCEX METAJUIOB, BCTPEUAIOUIMXCS B HALIEM OPraHU3ME, BBITOIHSSA
(GYHKIIMI0O MUHEpaJIbHOTO JIENO. 3aMelleHHE KAaTHOHOB KaJbIMS Ha HEKOTOpHIC
KaTUOHBI TPUBOJUT K OMOJIOTUYECKUM M3MeHeHUsIM. [{axe HeOOobIIoe KOJTUIECTBO
katroHa X** rpynmsl ITA Tlepuoanueckoii cucremsl .M. MeHeneeBa BbI3bIBAET
pasMATr4YeHUE KOCTEW BCIEACTBHE MEHBLIETO paauyca uoHa. M3BectHo, uro X
apisercss aM(oTepHBIM deMenToM. Monbl Y?* BenencTsue GONBIIETO pammyca
VOHA BBI3BIBAIOT JIOMKOCTHh KOCT€H. WM3BECTHO, YTO THAPOKCUJ DJIIEMEHTa Y
MaJjopacTBOPUM U (PTOpHUa HEpacTBOPUM. UTO 3TO 32 KATUOHBI?
BapuaHnTtsl oTBeTA:
Be2+

2+
Mg
Ba**

X*=Be*" u Y* =Sr**

6. (2 6as1a) M3 nepeyncieHHbIX COEITMHEHUN YKAXUTE HOMEPA TEX, KOTOPbIE
OTHOCSITCS K KJIACCY KHUCJIBIX COJICH:

1)FeOHCl,

2)KH,PO,

3)(NH,),S

4)KH,PO,

5)KH,PO,

6)K;PO,

7)YMgOHCIl

8) K,HPO;

OtBer 4.5

7. (1 6ana) [Ipu B3aumoaecTBUU 0JHOTO MOJIBL (OCHOPHOTO aHTUAPUIA U
YeThIPEX MOJIb €JKOTO KaJIH Kakasi COJlb 00pa3zyroTcs?

)ouruapodocdar kanus

2)ruapodocdar kamus

3)optrodocdar kanus



Hrunpodocdar kamus u oprodocdar Kamus
S)muruapodocdar kanmus u ruapodocdar Kaaus

Ortser: 2

8. (2 0ay1a) Peakuyent HEMETAIUTOB € a30THOM KUCJIOTOM HEJb3S OJYYUTh:
l)nnokcun yrinepojaa
2)IMOKCU KpEMHUS
3)ruapoxcu cepsl (VI)
4)opdochopHyro KUCTOTY

OrtsBer: 2

9. (3 6aa1a) Mo 110 OTHEIBHOCTH MOXET PearkpoBaTh CO BCEMHU BEIECTBAMH,
(bOpMyJITBI KOTOPBIX TPUBEACHBI B PSY:

1)Ca(OH),, KBr, O,

2)H,0, HNO;, H,

3)Fe, Cul, MnO,

4)KOH, CaO, HPO;

OtBer: 2, 3

10. (3 6anna) Kpemuuepas kuciiota 00pa3yercsi Ipy B3aUMOJICUCTBUU BEIIIECTB:
1)mokcua KpeMHUS ¥ BoJa
2)KpEeMHHI 1 a30THAs KUCJIOTa
3)KpeMHHUI1 U MJIAaBUKOBAsk KUCIIOTa
4)cunukar Hatpus (p-p) u opTodocdopHas kucnota (p-p)
S)cunukar kanus (p-p) ¥ AMOKCU] yIiiepoia
6)CUJIMKaT HaTpUsl U BOJIa

OtBert: 4, 5

11. (1 6ana) OnacHOCTB MOBBIIEHUS TEMIIEPATYPhI BCIAEACTBUE XO35MCTBEHHON
NEeSATENbHOCTH YEJIOBEKA B COBPEMEHHOM MUPE OTPAXKEHO B MPABUJIE:

1) A.X. Baur-T'odpdpa

2) JI. Onzarepa — U.Ilpuroxuna

3) O. Ulpeaunrepa

4) A.Yoneca

12. (1 6ana) KakoBo 3Hauenue pH cTouHOM BOJIBI, €CJIM KOHIIEHTPAIUs HOHOB
BOzIOpoza pasHa 1,62-107 mons/n?

1) 2,8

2)3.,8

3) 1,8

4)4,8



pH =-1g[H] =-1g1,62:103=3 - 1g1,62 =3 - 0,2 =2,8

13. (4 6anna) IlapHuxoBbiii >PdeKkT — MoabeM TEeMIepaTyphl Ha MOBEPXHOCTHU
IUTAaHETHI B PE3yJbTaTe TEIJIOBON IHEPTHH, KOTOpas MOABIsETCS B aTMocdepe u3-3a
HarpeBaHus ra3oB. OCHOBHBIE Ta3bl, KOTOPbIE BEAYT K MapHUKOBOMY 3P heKTy —
BOJIIHBIE MAphI U YIIIEKHCIbIN ra3. Kakoil 00beM yrekucaoro rasa (H.y.) nomajaaer
B arMoc(epy MpH yTHIIN3AINA — CKUTAHUU | KT TOMUATHIICHOBBIX makeToB? OTBET
OKpPYIJIUTE 0 TPEX 3HAYAIIUX HHPP.

1) 1600 n

2) 100 n

3) 1500 n

4) 160 n

Pemienue:

[-CH,-CH,-]x + 3x0O, — 2xCO, + 2xH,0

n(CH,-CH,) = m/M(CH,-CH,) = 1000 / 28 = 35.7 monb

n(CO,) = 2:n(CH,-CH,) =2-35.7 = 71.4 monb

V(CO,) =n(CO,)-V,,=71.4-224=1599 = 1600 n

14. (2 0anua) IlntbeBas Boga CONEPKUT PACTBOPUMBIE COJM KAJIBLUSA U MarHus,
oOycllaBnuBaoIIue €€ OOIIyI KECTKOCTb. HacTtoe ynoTpeOlieHHE TaKod BOJIbI
MOXET TMPUBECTM K  CHIDKEHHUIO MOTOPUKM  JKeNydKa, 3a0o0JieBaHUSM
CEplIEYHO-COCYAUCTOM CHCTEMbl, OOpAa30BaHUI0 KaMHEW B PA3JIMYHBIX OpraHax.
Kakue u3 nmepednciaeHHbIX HIU)KE BEIIECTB MOTYT OBITh MPUMEHEHBI JIJIs1 CHIDKECHUS
KECTKOCTU TUTHEBOW BOJIBI?

1) kapOoHaT HATpUA

2) ¢pocdar narpus

3) xJopu Kanus

4) cynbar 6apus

15. (1 6anna) [Ipu »BTpOodHKaIy BOIOEMOB B BOJIC TPUCYTCTBYET IJIEMEHT
1) docdop

2) aTrOMUHUN

3) menp

4) ¢rop

16. (1 6ana) Pa3pyuieHre 030HOBOTO CJIOS MPEICTABIISAET CEPhE3HYI0 ONTACHOCTh
Jutst uenoBeuecTBa. Kakue (akTopsl BBI3BIBAIOT pa3pylleHrue 030Ha?

1) ¢ppeonni

2) MarHuTHBIE OypHu

3) oKcubI a30Ta

4) YO-uznyueHue

17. (2 6anna) KuciaoTHOCTh OMOIOTHYECKUX JKUAKOCTEH, TaK Ke, KAK U OOBIYHBIX
pPacTBOPOB MPHUHATO XapaKTEPHU30BATh C MOMOIIBIO BOJAOPOAHOTO Mokazarens pH.



Pacnionoxure 6MOM0OrHYeCKre KUAKOCTU B MOPSIAKE YBETUUCHHUS UX BOJOPOTHOTO
nokazarens pH: a) KpoBb, 0) COK MOKEITYIOUHOM JKeTe3bl, B) )KEMyIOUHBINA COK.

1) B,a,0

2)a,0,B

3)0.,B,a

4)0,a,B

18. (3 6aana) Cynbdar MarHus MIMPOKO MPUMEHSAETCS B MEIUIIUMHE, OKa3bIBAET
MHOTOTPAaHHOE BIMSHUE HAa OPraHM3M 4YelioBeka. [Ipw BHYTpHMBEHHOM BBEICHUU
OBICTPO CHIDKAET JABJICHUE; MPHU NMpUEME BHYTPbH JIEHCTBYET KaK CIaOWUTEIbHOE
CPEJICTBO, TaKXK€ OKa3bIBAeT JKEIYETOHHOE JEHCTBHE; MPU HapeHTEepaIbHOM
BBCJICHUU OKa3bIBAaeT YCIOKaWBaoIlee JEUCTBHE Ha ICHTPaJIbHYIO HEPBHYIO
CHUCTEMY.

Cynpar wmarHuss o00pasyeT KpUCTAJJIOTHUAPATHI TMEPEMEHHOTO0  COCTaBa.
Ompenenute cOCTaB KpUCTALUIOTHApaTa Cyidbdara MarHusi, €Clid MaccoBas JIOJIS
MarHus B HeMm cocrtaBmsier 12,5%. B orBere ykaxkure nudpoil KOITUYECTBO
MOJIEKYJT BOJIBI.

Otger: 4

Pemenue:

M(MgSO,nH,0)=24+32+ 164 +n-(1-2+16) =120+ 18n

w(MgSO,nH,0) = M(Mg) - 100 / M(MgSO,nH,0) =24 -100/120 + 18n=12.5
n=((24-100/12.5)—-120)/18 =4

19. (2 ©0aana) DHrambnus mpolecca OHOJOTHMUECKOTO OKUCICHHS TJIHOKO3BI
cocrabisger — 2816 k/[x/Monb. Kakoe KOIMYECTBO TEIUIOTHI BBIACISCTCS MPH
OKHCJIEHUHU 45 T TI110K03bI (B KJ[X)?

Otger: 704

Pemenue:

n(CeH;,0g) =m /M =45/180=0.25 momb

Q=q -n=2816-0.25="704 x1x

20. (4 0a1a) YCTaHOBUTE COOTBETCTBUE MEXKAY XMMHUYECKHUM DJIEMEHTOM U €rO
OMOJIOTUYECKOM  POJIbI0 B OpraHu3aMe 4yenoBeka. K Kaxaol Mo3uIuw,
0003HaYeHHOW OyKBOM MOAOEPUTE COOTBETCTBYIOLIYIO MO3UIUIO, 0003HAYEHHYIO
nudpont. 3anuwume evibpanHvie yuppvl 6e3 npobenos u 3HaKos npenunanus. (B
3asucumocmu om moceco, KaxKk (5)'()(’/77 6HOCUMbCA 6 ('l/('/ﬂ().]l‘\').

DJIEMEHT buonornyeckas posib
A) |Harpuit 1) |sBusercss BHYTPHUKJICTOYHBIM KaTHOHOM, (hopmMupyet
AIEKTPOXMMHUUYECKHUM MOTEHIIMAI B MEMOpaHax KIETOK
b) | Kamuii 2) |sBnsiercss BHYTPUKJIETOYHBIM KaTHOHOM, YMEHBIIAET
BO30YIMMOCTh HEPBHO-MBIIIEYHOU CUCTEMBbI
B) | Kanbuwmii 3) KaTUOH  ABJIIETCI  BAXXHEUIIUM  KOMIIOHEHTOM
CBEPTHIBAIOILIEU CUCTEMBI KPOBU



https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B0%D0%B1%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B0%D0%B1%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B5%D0%BD%D1%82%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BB%D0%B5%D0%BA%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B5%D0%BD%D1%82%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B2%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BB%D0%B5%D0%BA%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2

I') | Maraui 4) | maBHbId BHEKJETOYHBIA KaTUOH, MONAEPKUBAET
OCMOTHYECKOE JABJICHUE KUJIKOCTEH OpraHu3Ma

Otser: 4132
NJIn
JTAaJIOH 0TBETA 33/1aHUsI HA COOTBETCTBHE:
DJeMEeHT buonorudeckas pojib
A) | Harpuit 1) IJIaBHBIN BHEKJICTOUHBIN KaTHOH,

MOJJICPKUBAET  OCMOTHYECKOE  JIaBJICHHE
JKHJIKOCTEM opraHusMa

b) | Kanuii 2) SIBIIIETCS. ~ BHYTPUKIIETOYHBIM  KATUOHOM,
dbopMuUpyeT MEKTPOXUMUYECKUNA TTOTEHIMAT B
MeMOpaHax KJICTOK

B) |Kambumit |3) KATHOH SIBJISETCA BAXKHEHIINM KOMIIOHEHTOM
CBEPTHIBAIOLIEH CUCTEMBI KPOBU
I) | Maraui 4) ABJISICTCS. ~ BHYTPUKJIETOYHBIM  KaTHOHOM,

yYMEHbBIIIaeT BO30YIUMOCTh HEPBHO-MBIIIICYHON
CUCTEMBI




