3a4a4M C
BUOMONEKYTaMIU B
LLIKOJIBHOM Kypce
%

Nle-NenreH UpnHa MuxannosHa

K.X.H., AouU. Kadpeapbl XMMUYECKON SH3NMONOTNI

Xumunuyeckoro pakynsteta MY nmeHmn M.B. JlomoHOCOBa.



XXU3Hb C TOUKM 3peHns xummnka n buonora

MNpucnocobneHne K onpeaeneHHbIM
yCnoBUAM 0bUTaHUS

HacneacrBeHHOCTb

N USMEHYNBOCTb -

CnocobHOCTb pa3MHOXaTbcs 3

CnocobHocTb pa3BuBaTbcs 4

[1pU3HaKK
YXUBOIO

CXOAHbIV XMMUYECKUI COCTaB 5

MpUTOK 3HEPrUM M BELLECTB U3 OKPY>XXaloLlen cpeabl 6

O6MeH BeLLEeCTB C OKpYXKatoLLEeN Cpeaown

Peakuusi Ha U3MEHEHWNE OKPYXXatoLLEN cpefbl 8
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bruoopraHunyeckasa xmmMms

CtpoeHue n buonornyeckme GyHKUUU
Ba*KHEMLLUMUX KOMMNOHEHTOB }XMBOW MaTEPUMN
BbISCHEHME 3aKOHOMEPHOCTEMN

B3anmocBA3n mexKay CTPYKTYpOMu
n BMONOrMYECKMM OENCTBUEM




OBuMHHMKOB HOpun
AHaToNbEBUY
1934 - 1988

Muxannosuy -
1908 - 1970




OCHOBHblE 06bEKTbI N3YYEHUS
COBpPEMEHHOWN BMOOPraHNYECKON XMMUU

TOKCUHBI

BuUTaMuHbI bruononumepol

CMELUaHHOro Tunna




OCHOBHbIE€ METO/Ibl 6MOOPraHNYECKON XUMNK




buonornyeckmue Monekynel B EMN3

XMMHYECKHE CBOICTBa YTIJIEBOJOPOJOB: al-

KaHOB, IIHKJIOAJIKAHOB, aJIKEHOB, aJIKaJJHEHOB,
aJIKHHOB, APEHOB.

XUMHYECKHE CBOMCTBa KHCIOPOJCOIEpKa-
IMUX COEIWHEHHWH: CIUPTOB, (PpeHOIa, ampje-
TUJIOB, KETOHOB, KApOOHOBEIX KHCIIOT, CIIOXK-

HBIX 2()HUPOB, JKUPOB, YIIIEBOIAOB
XapakTepHsie XHMHYECKHe CBOMCTBA

AMHHOB.

AMHHOKHCIOTEI H OelkH. AMHHOKHCIOTHI
KaK aMm(OTEepHBIC OpPraHUYECKHE COCIHHCHUS.
OCHOBHBIE aMHHOKHCJIOTBI, 0Opa3yrolue
Oenku. Baxneilmue crnocoObl IOXYy4YEeHHUSA
AMHHOB M aMHHOKHCIIOT. XHMHYECKHE CBOIi-
ctBa OeNKOB: THApPOIW3, JAeHATypal|s, Ka-
YyeCTBEeHHBIE (I[BETHEIE) PeaKIuy Ha OeJIKH

I'eneTudeckasi cBs3bp MEXJIY KJiIaccaMu Opra-
HUYECKHUX COCTUHEHUI

Haxoxaenue mMoleKyaspHO# ¢opMylEl opra-
HUYECKOr0 BEIIECTBa II0 €ro IUIOTHOCTH
H MAacCOBBIM JIOJSIM DJIEMEHTOB, BXOJISIINX

B €r0 COCTaB, WJIH IO MPOJyKTaM CropaHus;
YCTaHOBJICHUE CTPYKTYpPHOH (opmMyJibl Op-
raHU4YeCcKOr0 BENecTBa Ha OCHOBE €ro
XUMHYECKMX CBOHCTB WIH CIoco0OB TOIy-
YEHHS




3aganue 13 Cratrpag XMN2310101/102

Momnekynspnas dhopmyia qunentuja — CsHigN204. Ykaxurte JiBe aMUHOKUCIIOTHI,
M3 OCTaTKOB KOTOPBIX COCTOUT JUIICIITH.

1) rmnun

2) anaHHH

3) nucrenH

4) ¢QenunanaHuH
5) cepun

3anuimTe HOMEpa BBI6paHHBIX OTBCTOB.

OTtBeT: Dj

Mounexkynspras gopmyna gunentuna — CeHjpN2O4S. Ykaxkure aBe aMHHOKHC-
JOTEI, U3 OCTaTKOB KOTOPBIX COCTOMT JHUIIETITH]I.

1) cepun

2) nucTeuH
3) rounuH
4) anaHuH

5) denunananun

3anuimre HOMCEpa BLI6paHHI:IX OTBECTOB.

OTBer: D:|




3aaaHue 13 BapuaHT 1-3 ocHoBHOWM BOMHbI EM 2024

[13] X3 npeagnoXxeHHoro nepeYyHA BblﬁepMTe ABa BewecTBa, C KOTOpPpbIMW pearnpyetT rnmuynH, HO He pearvpyert

beHnnamuH.

[13] N3 npegnoxkeHHOro NepeyHna BbibepuTe ABa BeLlecTBa, KOTOPble HE NOABepPralTCcA rmaponmnsy.
1) aMMHOYKCyCHas KucnoTa
2) Kpaxmarn
3) TpuaTUNaMnH
4) rnMyunrnnymH

5) uennionosa
[13] /3 npeanoxeHHOro nepeyHA BbibepuTe ABa BelwecTBa, C KOTOPbIMI pearmpyeT rioKo3a.

I:I:I 1) kapboHaT HaTpuA
2) asTunaueTart
3) rugpokcug megu (1)
4) aMMMauHbI pacTBOP OKCuaa cepebpa
5) meab

L[]
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brnonornyeckme Monekysnbl B 3k3aMeHax U onmMmnmagax My

KaDGOHOBbIe kucnotol. lNpenenscHble, HenpeaenbHble U apoMaTuyeckue KMcnoTbl. MoHo- 1 ,D,MKapﬁDHOBbIe KucnoTtbl. Npon3BoaHbie

KapOOHOBLIX KUCIOT: COMK, aHrMapyAabl, ranoreHaHruapuabl, CnoXxHole adupbl, ammuabl. XKUpbl.
HuTpocoeauHeHWsa: HUTPOMEeTaH, HUTPOBEH3O/.

AMuHBI. Anngarmyeckue n apomMaTtnyeckme aMuHbl. [lepBudHbIE, BTOPUYHbIE U TPETUYHbIE aMUHBI. OCHOBHOCTb aMUHOB. YeTBepTUYHLIE

adMMOHMEBbLIE COJTM N OCHOBaHWA.

[anoreH3ameleHHble KUCNOTbl. OKCMKUCNOTbI: MONOYHas, BUHHAsA U canuuunoBas KUCNOTbl. AMMHOKUCIOTbI: IMWLUWH, anaHuH, LUCTEWH, CEepUH,

deHnnanaHuH, TUPO3MH, NU3NH, myTaMmnMHOBas KMCnoTa. MNenTtuael. NpeacraeneHue o CTPYKTYype Benkos.

Yrnesoabl. MoHocaxapuabl: pubosa, aesokcupmboasa, rmiwko3a, dopykrosa. Liuknuyeckrne dopmbl MOHOocaxapuaos. [oHsATue o
NPOCTpaHCTBEHHbIX U30Mepax yrnesoaoB. Aucaxapuabl: uennobuosa, MansTo3a, caxaposa. [Monucaxapuabl: Kpaxmar, Lennonosa.

Muppon. MNMupuauH. NMpUMUOUHOBLIE U nypuHOBLIE OCHOBaHWUA, BXOAsLME B COCTaB HYKNENHOBbLIX KUCIOT. lNpencraBneHne o CTPYKType

HYKNEMHOBbLIX KMCIMOT.

https://www.msu.ru/entrance/program/chem.html
11



OnuMmnunaaa JlomoHocos o xumum 2024 (11 knacc)

1.5. IIpu nHBeHTapU3alMK PEAKTUBOB B JJa0OPAaTOpHK OOHAPYKUIIM, YTO ITUKETKH OT TpeX 0aHOK ¢
aMHHOKHCJIOTAMH OTKPEIMUIIUCh M JIeKAT Ha IOJKE OT/elIbHO. YUTOOBI YCTAaHOBUTH COJECPKHUMOE
O0aHOK, MPUIOTOBWJIM pa30aBICHHbIE PACTBOPbI ATUX AMHHOKHUCIOT U OINpeAciauiv 3HadeHue pH
KaKJI0ro U3 HUX. Pe3ynbrarel u3MepeHUM MpejcraBieHbl B Tabmuie. Onpenenure CoAepKUMOe

Ka}i{ll()ﬁ GaHKH, CCJIM U3BCCTHO, YTO B HUX ObLIH NIYTAMUHOBAsA KHCJ10TA, JIM3WH U aJIAaHUH.

(6 6a/)10B)
-
- acteopa | 5.7

12



OnuMmnuaaa JIoMoHocoB o xumMum (11 knacc)

O_ 0 L
C—CH,—CH,—CH-C_ NH,— CH, —CH,— CH,—CH,— CH—C_
” ] o | i 'OH
HO NH, OH NH,

[nymamunosan kucioma Jluszun

0

CHy—$H~Cf
Ay, OH

Ananun
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ABW no xumnn (2023 ron)

1. HamuumTe cTpyKTypHYIO opMyity (heHuIataHlHa, a TAKKe CTPYKTYPHbIE (GOPMYJIBI ABYX €TI0

MEXKJIACCOBBIX M30MEPOB, OTHOCSIIUXCS K pa3HbIM KJIacCaM OPraHuYeCKUX COCIMHEHUH.
(3 6asua)

OCHOBa GYHKUMOHMPOBAHUA HKUBbIX CUCTEM 14



OnuMmnunaaa JiomoHocoB no xmmmm 2008 roga

Bapuant Jlomonocos-2008-2

I 1. MexnyHapoIHbIM OJMMIUHCKMM KOMHMTETOM 3alpelieH MpernapaT MeTaHJIMEeHOH M3 Kiacca

aHa0O0JIMYECKUX CTCPOUIOB. dakTt NPUMCHCHHUA CIIOPTCMCHOM MCTAHAWCHOHA YCTAHABIIMBACTCS
HAOIMAHI-KOHTPOJICM IIPpU aHAJIU3C Hp06 MOYHY Had HAJIM4HUC CICAYHOLICTO COCAMHCHHA

cH, PH CH,

CH,

Z

H
C MOJIEKYJIIpHOM Maccoil 304, koTopoe sABisSeTca NPOAYKTOM OHOoTpaHc(opMalud METaHAUEHOHA B
opraHuzMe.  3aluIINTe  MOJEKYJSIpHYH  (OpMyly,  COOTBETCTBYIOUIYIHD  CTPYKType
BBIILIENIPUBEIEHHOTO TIPOYKTA, ¥ PACCUUTANTE €ro dNEMEHTHBIN cocTaB (B Macc. %).

1. Monekyisipras popmyiia coenuenus CypH3p0z. MaccoBblie 1011 371€EMEHTOB B HEM:
®(C)=20-12/304=0.7894 unu 78.94%;
o(H)=32-1/304=0.1053 uau 10.53%;
®(0)=2-16/304=0.1053 nau 10.53%.




B onnMmnuaae JlomoHocoB (3akntountenbHbin 3Ttan, 2019-2020, 11 knacc)

1. Ilpu pelicTBUUM M30BITKA A30THCTOM KHUCIOTHI HAa CMECh aMUHOKHUCIOT (opmynsl C3;H;NO,
BBIJICIIAJICS a3, KOTOPBIM IPH HarpeBaHUU npopearupoBall ¢ 28.8 r maruus. [Ipu HarpeBaHuu TOrO
K€ KOJIMYEeCTBA CMECH €€ Macca YMEHbIIWIach Ha 8.8 I' M BBIIEIWICA a3, KOTOPBIM ObLI

MCIIOIB30BaH JUIs TOJHOro0 BoccTaHoBiIeHU 24 r okcuaa Menu(Il). Yceranosure cTpoeHne u MacChl
aMHUHOKHMCJIOT M BCEX OpPTraHMYECKHUX TIPOAYKTOB HX IpeBpamieHuid. Hamumure ypaBHEHUS
ONMHMCAHHBIX peakiuid. CKOIBKO pPa3WYHBIX JUICITHIOB MOXET OBITh MONYYCHO H3 JTHX

aMHHOKHCIIOT? (20 6anoB)

OCHOBa GYHKUMOHMPOBAHUA HKUBbIX CUCTEM 16



B onnMmnuaae JlomoHocoB (3akntountenbHbin 3Ttan, 2019-2020, 11 knacc)

1. Ilpu ne¥icTBUM W30OBITKA A30THCTOW KHUCIOTHI Ha CMeCh aMHHOKHCIOT ¢opmynasl C;H/NO,
BBIJICJIMIICA T'a3, KOTOPBIH IIpH HarpeBaHuu mpopearuposai ¢ 28.8 r maruus. IIpu HarpeBaHuM TOro
e KOJIHYeCTBa CMECH €€ Macca yMEHBIIHWIach Ha 8.8 T M BBIAETWICS ra3, KOTOPBIA OBLI
HCIIOJIb30BaH JJIs MOJTHOTO BoccTaHoBNeHMs 24 r okcuaa meau(ll). YcranoBute cTpoeHrne U Macchl
aMHUHOKHCJIOT M BCEX OpPraHWYECKUX IIPOAYKTOB HX IpeBpamieHuid. Hanummre ypaBHEHHA
onmucaHHBIX peakmuid. CKOIBKO pa3IMYHBIX JOUIENTHAOB MOXET OBITh IIONY4EHO H3 3THX

aMHUHOKHUCIOT? (20 6annoB)
Pewenue. ®opmyne Cs;H7NO, oTBedaroT TpH aMHUHOKHCIOTHI: 2-aMHHOIPOIIAHOBAS
(0c-ananuH), 3-amuHOMpomaHoBas [ -amanwmH) U N-METUJIAaMHHOYKCYCHas KHCIOTa (CapKO3HH).
AMMHOKHUCIOTHI C IEPBUYHON aMHHOTPYIIIION PEarupyroT ¢ a30THUCTOM KHUCJIOTOM ¢ oOpa3oBaHHEM
TUJIPOKCUKHUCIIOT ¥ BBIJEICHUEM a30Ta, KOTOPBII MOXKET pearupoBarh C MarHUeM.
H,N—CH,~CH,~COOH + HNO, —» HO—CH,-CH,-COOH + N, + H;0

HiC—CH—COOH + HNO, —> H3C—$H—COOH + N, + H,O

NH, OH
AMUHOKHUCIOTEI C BTOPUYHOM AMUHOIPYIIIOW HOJ AECACTBUEM a30TUCTOM KUCIOTHI JAKOT
HUTPO3aMUHBL:

HyC—NH-CH;~COOH + HNO, —> H;C—N-CH;~COOH + H,0
N=0
tO

3Mg + Nz — Mg3N2

OCHOBa GYHKUMOHMPOBAHUA }KUBbIX CUCTEM 17



1. Ilpu peiictBuM HM30BITKA a30THCTOM KHCIOTHI Ha cMechb aMHHOKHCIOT ¢opmynsl C;H7NO,
BBIJIETMIICS Ta3, KOTOPBIN NpU HarpeBaHUM npopearupoBai ¢ 28.8 r maraus. [Ipu HarpeBaHuu Toro
K€ KOJIMYEeCTBA CMECH €€ Macca yMeHbITWIach Ha 8.8 T W BBIETHICA Ta3, KOTOPHIA OBLT
HCIIOJIB30BaH I MOJHOro BoccTaHOBIeHUA 24 1 okcuaa meau(Il). YcraHoBUTE CTpO€HHE U MacCHI
aMUHOKHCIOT M BCEX OpPraHHYECKMX IIPOAYKTOB HX IpeBpameHuid. Hanumure ypaBHEHHA
ONMMCaHHBIX peaknuid. CKOJNBKO PAa3IMYHBIX OHUIIENITHIO0B MOXET OBITh IONY4EHO M3 OJTHX

aMHUHOKHUCIOT? (20 6annoB)

Hating xomdecTBO MarHus, ONpeeTuM KOJMIECTBO a30Ta:
v(Mg) =28.8 /24 =1.2 momnb,
v(N;) = 0.4 mob.
Orcrofa cyMMapHO€E KOJIMYECTBO O-aJIaHuHA U B-anaHuHa coctaniseT 0.4 MO,
IIpu HarpeBaHUH Q-aMHHOKHUCIOT 00pa3yroTCs JUKETOMUIIEPAa3HHBL:

O
[l

v NH™ C\CH/CH3

2 H3C—(|3H—COOH — > | | + 2H,0
Il
(0)
0
Il

H,C. _C
t° SN >cH,

2 HyC—NH-CH,-COOH ——> | | + 2H,0
HC NO
ﬁ CH;
0]
AMWHOKHUCIIOT2 [-aJlaHMH NpPH HAarpeBaHWH OTHICIUIIET aMMHaK C 00pa3oBamydm
HeTpeeIbHOM (aKPUIIOBOI) KHCIIOTHI:
tO
H,N—CH,-CH,-~COOH —> H,C=CH—COOH + NHj;

Brigenmusmmiics B aToit PCaKIIM aMMHAK ITpY Harp€BaHUH BOCCTAHABJIMBACT OKCHA MCIH:

tO

3Cu0 + 2NH; —> 3Cu + N, + 3H,0
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1. IIpu npefictBuM HM30BITKA a30THCTOW KHCIOTBI Ha cMeChb aMUHOKHCIOT (GopMmyinsl C;H/NO,
BBIJICTIMIICS T'a3, KOTOPBIN IIpU HarpeBaHUM npopearuposai ¢ 28.8 r maruus. IIpu HarpeBaHUU TOTO
)K€ KOJMYECTBA CMECH €€ Macca yMeHbIIMnack Ha 8.8 T M BBIIENWICA ra3, KOTOPBIH OBLI
HCIIOJIB30BaH VIS ITOJHOTO BoccTaHOBIeHUS 24 T okcuna Menu(I). YcranoBuTe cTpoeHNE U MacChl
aMHHOKHCIOT M BCEX OpPraHHYeCKHX NPOAYKTOB HX ImpeBpameHuii. Hamumure ypaBHEHHS
ONMHUCAaHHBIX peakiuii. CKOJNBKO pa3lNYHBIX IUIENTHIOB MOXET OBITh IONYYEHO M3 OTHX
aMUHOKHCIIOT? (20 6amnoB)

Haiins xommyecTBo OKCHAa MEIH, HaiIeM KOJIMYECTBO aMMHaKa 1 aMUHOKHCIIOTHI:
v(CuO) =24/ 80 = 0.3 Mob,
v(NH3) = 0.2 mons.
Ortcropa v(B-ananuna) = 0.2 monb, Toraa v(a-anaanaa) = 0.4 — 0.2 = 0.2 Mos.
[Ipu HarpeBaHMU cMecH Macca YMEHbIIMIIACh Ha 8.8 T 3a CUET BBIIEJIEHUS aMMHaKa M BOJBI.
Macca aMMHaKa COCTaBIISIET
m(NH3;)=17-0.2=34r.

IIpn perugparauuua -anaHuHa BbiAenunock 0.2 Moab BOABI, €€ Macca cocTaBiser 3.6 T.

IIpoBepuM, HACKOJIBKO YMEHBIIAETCS Macca CMECH IIPH HarpeBaHMH:
Am=88-34-36=138r.

OTO Macca BOZpI, BBELACIIMBILEHCA [IPU JeTHApaTaluy capko3uHa. Halins Komu4ecTBO BOZBI,

OIpEEIMM KOJIHYECTBO CapKO3HHA:
v(capko3una) = v(H,0) = 1.8 / 18 = 0.1 mons,

3Has KOIMYEeCTBA BCEX TPEX aMHUHOKHCIOT, HaWOEeM HMX MacChl H MacChl OpraHMYECKHX
IPOIYKTOB UX NPEBpPALCHUH.
1) v(o-amaruHa) = 0.2 MOIB,

m(a-ananuHa) = 17.8 T.

Macca npoaykTa aeruapatainuu (IMKeTonumnepasusa) 14.2 r.

Macca 2-rugpoKcunpornanoBoi Kuciotsr 18.0 .
2) v(B-amanuna) = 0.2 MoIb,

m(p-ananuna) = 17.8 T.

Macca akpunoBoit kucinots! 14.4 1.

Macca 3-ruipoKCHUNIpOIIaHOBOM KUCIOTHL 18.0 1.
3) v(capko3uHa) = 0.1 MoB,

m(capko3uHa) = 8.9 .

Macca npojiykTa feruparanuu (ukeronunepasuna) 7.1 .

Macca Hutpo3amuna 11.8 r.

O6o3HauuM o -ananuH OykBod AP -amanuH — B, capko3un — C. Bo3MoxHBI ciexyromue
komOmuaruu gumentuaos: AA, AB, AC, BA, BB, BC, CA, CB, CC. Hroro Bo3MoxHuo 9
IOUIEITHAOB.

Kputepun onennBanus: 8 peakuwuii mo 1,5 6amna — Bcero 12 6amnoB. Macchel Tpex aMUHOKHUCIIOT
no 1 6amry — Bcero 3 6asaa. Maccel 6 opranndeckux npoaykros 1o (.5 6amia — 3 6ana. Pacuer
YHcJa TUIENTHA0B — 2 0ajia.

Bcero 20 6a10B.



B onumMmnunage JiomoHocoB no xmuMmun 2015 roaa

9. lMa30Byr0 cMech, 00pa3oBaBUIYOCS IPU CXKXUraHud 6.24 r IOpUpPOAHOrO JUIENTUAA,
NPOMYCTUJIM Yepe3 U30bITOK pacTBOpa raiieHoi uzBectu. OrnpeieIuTe Maccy BBINABIIETO OCaJIKa,
€CJIM M3BECTHO, YTO MCXOJHAas ra3oBas CMeCb MOXkeT oOecuBeTuTbh 60 M BOJHOrO pacTBopa

nepMaHraHata kajaus ¢ KoHueHtpauueid (.2 Mosib/in. YCTaHOBUTE aMMHOKHCIOTHBIM COCTaB
nunentuaa. (14 6ansos)

OCHOBa GYHKUMOHMPOBAHUA HKUBbIX CUCTEM 20



Pewenue. O0was dopmyna aunentuia NHg—CHRl—CO—NH—CHRz—COOH, rJIc paJuKaibl
R' u R? MOTyT OBITh KaK OJMHAKOBBIMHU, TaK M pa3HbIMU. [Ipu cokuraHum Jr0OBIX JUMENTHIOBR
oopazytores CO,, N, u H>O. Ecnu B coctaB aunenTtuaa BXOJUT CEpocoaeprxanias aMMHOKUCIIOTA,
HalpUMep, LIUCTENH, TO B MMPOAYKTaX cropaHus OyleT HaXOAUThCs U CEpHUCTHIN raz SO,.

['a3oBasi cmech, 0oOpa3oBaBIIAsCS MPU COKUTAHUM JIUMENTHIA, O00ecIBEYMBaeT pPacTBOP
[IEpPMaHraHara Kajaus, 4To ykasbiBaeT Ha npucyrcrsue SOs:

2KMnOj4 + 580, + 2H20 — 2H,2S04 + K2SO4 + 2MnSO..
[1o ycnosuro 3agaun v(KMnOy4) = 60 - 0.2/ 1000 = 0.012 mons, Toraa
V(SO,)=2.5-0.012=0.03 mob.
Ecmu pamukanet R' u R? pasmuuneie, o v(zumentnaa) = v(SOs) = 0.03 monb u Toraa

m 624
MmoJisipHas macca qunentuaa M = — = ——= 208 r/mons. Mcxons u3z obuieii Gpopmyiibl aunentuia,
\%

HaXOJHUM:

16 +13+R! +43 + 13+ R?+45 =208,

0TCHO/1a
R'+R*=208-130="78.

Ecnu cepoconepikamias kucnora — 310 nuctendH —CH>—SH, o R'=47uR*=78 — 47 =31.
3HA4YUT, BTOpas AMUHOKHUCIOTa — CEPHH (R* = —CH>-OH). bpyrro-dopmyna aunentuaa —
CsH12N>04S. YpaBHenue peakiiuu ropeHus:

C(,H12N204S + 802 - 6C02 + Nz + 802 + 6H20,
orctona v(CO,) =6 - 0.03 = 0.18 monb. OOpa3oBaHue OcajKa:
Ca(OH), + CO, — CaCO3] + H»0,
Ca(OH); + SO; — CaS0s;| + H,0.
Tornma v(CaCO3) = v(CO,) =0.18 moub,
m(CaC0O3)=0.18 - 100 =18 r.
v(CaS03) =v(S0O;) = 0.03 Mo,
m(CaS03)=0.03-120=3.6T.
CymMapHnas Macca ocazka cocrasiser 18 +3.6 =21.6r.
Omeem: B COCTaBe JUMENTHIA IPUPOIHBIE AMUHOKHUCIIOTHI LIMCTEUH U CEpHH, 21.6 T.

OCHOBaA QYHKUNOHUNPOBAHUA KUBbIX CUCTEM




B 1BU no xummnmn 2023 roaa

7. B nuHeiiHOM onurocaxapujie, 00pa3oBaHHOM OCTAaTKaMH IVIFOKO3bI M pUO03bl, MaccoBas I0Js
yrnepoaa cocraisaeT 43.902%. Jlnsg nmoaHoro ruapoiv3a HaBECKU OJIMrocaxapujia norpedoBaioch
1.44 r Boapbl. IIpogykrel ruaponusza odecusetwiin 800 r 2%-Horo pactBopa Opoma B Boje. CKOJIBKO

OCTaTKOB IUIIOKO3bI U PUOO03BI COJEPXKUT MOJIEKYyJa oJimrocaxapuaa? BurauciuTe mMaccy HaBeCKH
OJIMTOCaxapuja, a TakKkKe MacCy 0Cajika, KOTOpPbIA 00pa3yeTcsi nmpu ACHCTBUU HA MPOAYKTHI €ro
ruaposin3a M30bITKA aMMHAYHOIO pacTBOpa OKCHAa cepebOpa mnpu HarpeBaHuu. Hamumwure
YpaBHEHHUSI TPOTEKAIIUX PpPEaKIIMA.

(10 GansoB)

OCHOBa CI)yHI-(LI,MOHMpOBaHl/IFI KUBbIX CUCTEM
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7. B nuHelHOM onurocaxapuje, 00pa3oBaHHOM OCTAaTKAMH INIIOKO3BI H pHOO3BI, MaccoBas OIS
yrinepona cocrasiseT 43.902%. Jlnst moiaHoro ruapoin3a HaBeCKH OJIMrocaxapuja rnorpebopanoch
1.44 r Boxsl. [poxykTsl ruaposusa odecusetwin 8§00 r 2%-Horo pactBopa 6poma B Boze. CKOJIbKO
OCTaTKOB IVIIOKO3bI U pHOO03bI CONECPXKUT MOJIEKy/Ia oyurocaxapuaa? Bblumciaure Maccy HaBeCKH
OJIMrocaxapuzia, a TakkKe Maccy OcajKa, KOTOpblii oOpa3yercsi mpu AEHCTBHM HA HPOAYKTHI €ro
rugponu3a H30BITKA aMMHAYHOTO pacTBOpa OKcuaa cepebpa mnpu HarpeBaHuu. Hanwumwre
YPaBHEHUS TPOTEKAOIINX PEaKIUid.

(10 6ammoB)

Pewenue. 1) Cxema rugponusa onurocaxapuja:

Onurocaxapun + (n — 1)H.O — n anpno3

KonuuecTBo BelecTBa BOJIbI:

v(H-O)=1.44/ 18 = 0.08 moib
Peakius cMecH anp103 ¢ OpOMHO# BOJOI:

R-CHO + Br,+ H,O — R—COOH + 2HBr
v(Br,) =800 - 0.02 /160 = 0.1 MoB,

v(anbno3) = v(Br,) = 0.1 Mob.

CocTaBuM u peliuM MPOMOPIHIO:
(n—=1) — n
0.08 monp — 0.1 Mons

Orcrona n = 5, cie0BaTelIbHO OUTI0OCaxapy/l COCTOST U3 IATH OCTaTKOB MOHOCAXapH/I0B.

2) IlycTh HEM3BECTHBINH OJUTOCaXapH/l COJIEPKHUT B CBOEM cocTaBe N aTOMOB yIJIepo/ia, Toraa

BBIPAKCHUC IJI5 MacCCOBOM J10JIH yriepo/a B ojiurocaxapuac

0.43902 = m(C) / m(onurocaxapuna) = 12N/ (12N +18N - 18 - 4)

Orcrona N = 27, cinenoBareibHO, HEW3BECTHBIH OJUIOCaxapHja COACPKUT 23 aroMa yriepoja.
Mouiekyna moko3bl coaepxut 6 aromoB C, Mmojiekyiaa pudo3sl — 5 atomoB C. O003HAYMB 4YHUCIIO
OCTaTKOB TIIOKO3bI B MOJIEKYJIE OJIMIOCaxapHaa 3a X, a YUCJIO OCTAaTKOB pHOO3BI 3a Y, MOIYyYHUM
CHUCTEMY YPaBHEHHI:
x+y=35
ox + 5y =27
Pemenue: x =2, y = 3. [lockosbKy 0011ee KOJTHYECTBO MPOAYKTOB THAPOJIN3a
v(anmpo3) = 0.1 mob,
T0 v(rmoko3sl) = 0.04 monb, v(pudo3sr) = 0.06 mons. Macca riroko3st (C¢H,,O4) paBHa
180-0.04=72r,

macca pubo3ssl (CsH,,Os) paBHa 150-0.06=9r.

Macca onurocaxapuaa cocrasisiia

m=72+9—-144=1476r.



HeobbluHOe, HO BnosiHe pewaeMoe — 2002 roa, Pbb

10. ®epmenT puboHykieasa katanuzupyet rujiponus PHK no pochoaurpupabim
cBs3sM. Ero monuneruaHas uenb COCTOUT U3 124 aMUHOKUCIIOTHBIX OCTAaTKOB. M3
npoAyKToB noaHoro ruapoiu3a 100.0 r aroro gpepmenta 06110 BbIACICHO 1.642 T

rimunuaa NH,CH,COOH, 7.066 r nucrenna HSCH,CH(NH,)COOH 1 4.350 r
metuonrHa CH;S(CH,),CH(NH,)COOH. Onpeaenure MOJSIPHYIO MacCy
pUOOHYKJI€a3bl U PACCUUTANTE MACCOBYIO JIOJIO CEPhI B 3TOM (DEPMEHTE.
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Hactoswasa 6MoxmMmns — TofibKO B «bonblUnX» onmMnuanax

PA3QEN IV. HAYKA O XKUBOM U NOJINMEPbDI

3apava 1
B 2014 rony Mup oxBaTHia “SmuacMHA’ 00IHMBaHHA JNIOACH JENTHONH BONOH Imepend

BHIEOKaMepaMHd B paMkax OmaroTBopurenbHOH kKammanud ALS Ice Bucket Challenge,
HaNnpaBICHHOH Ha cOOp CpencTB s M3Yyd4CHHsS NPHYUH OOKOBOrO aMHOTpO(HUECKOro
ckiepo3a (ALS) — Tsxenoro HelpojaereHepaTMBHOrO 3a00IeBaHHSA, TOUYHBIE MEXaHHU3MBI
pa3BUTHS KOTOPOTO /10 KOHIIAa HE BRIACHEHBI. B pamkax 3amadu Mbl monpoOyeM pa3oOparb
HMMEOIIYIOCS Ha JaHHBIH MOMEHT HH(opMalHio KacatenbHo ALS.
B ocHoBe HacmencTBeHHBIX ciayd4aeB ALS WHOrAa JIeUT TEHETHYECKHH Ie(exT
¢epmenta E. CymMapHOe ypaBHeHHEe peakuuy, KataausupyeMoi E:
2A1 +2A2 — H,0, + O,
Yactuna Al HedepMeHTaTHBHO pearMpyeT ¢ MONEKyNod A3, copepikamied CTOIBKO ke
aToMoB, uTo 1 Al, ¢ oOpazoBanuem A4 (77.41% O no Macce) 10 ypaBHEHUIO PEAKIIHH:
Al +A3 — A4
1. VYcraHoBuTe MoneKyIsapHEBIe hopmyiasl Al — A4,
B npupone Bctpeuaercs wactuna AS, uzomepHas A4.
2. HzoOpazure cTpykTypHBIC hopmynsl A4 1 AS, cpaBHHUB HX TOKCHYHOCTH JJI1 YCIOBEKA.
Jlexxamme B ocHOBe ALS MyTanuu rena SOD I, xogupytomero E, SBIAIOTCS TOUEYHBIMHE.
IIpu 5TOM MPOMCXOAUT 3aME€Ha BTOPOTO HYKJIEOTH/IA B COOTBETCTBYIOIIHMX KOJOHAX W, KakK
pe3ynbTaT, BKIIOYEHWE B COCTaB MOJHMIENTUIHON LENH «HENPaBUIBHOH» aMHHOKHCIOTHI
(McxoIHas aMHHOKHCIIOTa — MYyTaHTHas aMWHOKHCIO0Ta). /[Be ocHoBHBIE MyTanuu SODI

MOXHO 3amucaTth kak Mutl (B1 — B2) u Mut2 (B3 — B1).

Secord |etter

3.

Ilone3ysick TaOMWIIEH TEHETHYECKOTo KOJa,

u c A G
ycTaHOBHUTE aMuHOKMcIOoTHE Bl — B3, ecmm ol Fene UEH poved LT T
LI - A Sa ¥ >
WA }LA‘ ueA [5° UaA Swp UGA Stop A
H3BECTHO, YTO OHH KOIHMPYIOTCA OJMHAKOBEIM ma I uca UAG Siop UBG Tp G
cuy ccu chuy,, |cau u
YHCIIOM KOJOHOB, 4 CyMMAapHOE 9HCIIO IyPHHOBBIX 5 . cuc| cccl caci™ cac| e
= cus [P coa[TH GAA] P R
OCHOBAaHMH B 3THX KOJOHAX IPEBHINIAET YHCIO 7 oo OhG 06 &3
LE ALRS AGU AL }}s AGL }gn u [
. MG ile ACC|.  ARGI™T aec [PF 6 B
ITHPUMHIHHOBBIX. s acs [T aon AGA . 2
MG Met ACS an@]‘-ﬁ Aﬁs}a‘g e
4. B mmcTe OTBETOB VKaXHTS, MOTYT JIH A Gou aAuY OO u
a G|, oeCcl, —GAC e gac |, €
Mytanud Mutl m Mut2 OBITE 00YCIOBIEHBI o aoe gﬁg]gm gan b

OJIHOCTAIMHHON XUMHUYIECKOH Mo uKanuei a3oTHcThX ocHoBaHu#H JIHK genosexa?

MexayHapoaHaa MeHgeneeBckaa oMMnuaaa
LUKONIbHMKOB No xumuu, 2014 roa, 11 Knacc, BTOpou
TEOpPEeTUYECKNIN Typ




[1poCTbie BbIBOAbI

B ED buonornyeckne MmoneKkynbl ectb, HO B O4YEHb

OrpaHMYeHHOM BapunaHTe

v' B Onumnumage JlomoHocos 1 [1BU BO3MOKHbI BCE TEMBI,
YKa3aHHble B nporpamme MI'y

v' TpaAULUMOHHO 33434M HAa BUONOrNYecKne MoNeKybl
«Aoporne», Ho KpamHe peako TpebyroT rybokoro
Norpy*KeHma B bMoxmmmio

v' Yauwle scero BUOMOJIEKY/bl UCMONb3YIOTCA KaK
KYCNOKHUTENNY» ANA 0OLLLEXMMNYECKNX NPUHLMUMNOB

v' BHMMaHMe K pacyeTy MoNApHbIX macc!
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PekoMeHayeMasa nutepartypa

A. Konsmau, K .-l Pém
HATNAOHASA
H A YyAA BNOXUMUA

XI/IMVII/I

J.'bul nocrynanomux B BY3bI

OCHOBbI BMOXUMWA
CTPOEHUE U KATAJIN3

2011 - 2016

C6opHMKM Npownbix neT, B Tom Yncne 10 2009 roaa (BapuaHTbl no xumum ana POM, buodaka,
®6b n TA)

- J'IeKu,MM npod. A4.x.H. agnnnHa A K. ana ctyaeHToB 4 Kypca Xumdaka
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