MyHununajabHbii 3Tan Becepoccuiickon 0JMMNIuaAbl KOJIbHUKOB 110 XMMUU

B 2023/2024 yueOHOM rogy

Teopernueckuii Typ (ycja0BuA)

7-8 KJIACC

XUMUA B HEHTPE HAYK

3agmavya 1. XUMHA H MaTeMaTHKA
MaccoBas nons kucinopozaa B cmecu yriekucioro (CO;) u yrapaoro (CO) ra3os paBHa 62,5%.
1. Onpeoenume maccosvie 00U KOMNOHEHMO8 2430801 CMeCU.
2. Onpedenume, msdicenee uiu ie2ue ammoc@epHo2o 6030yXa OAHHASL CMeCh 2A308.
Cpennsist MOJIsSIpHas Macca aTMOc(hepHOTo Bo3Ayxa paBHa 29 T/MOJIb.
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3agaya 2. Xumus u pu3uKa

On0BO Sn - XMMHYECKHU SJEMEHT, OO0JIaMaOmIUN IEJBIM PSAJOM HEOOBIYHBIX CBOWCTB.
[IpocToe BeEmIECTBO OJOBO MOXXET HMMETh pa3IMYHbIe MOIU(PHUKAIMH C Pa3HbBIMA BUIAMHU
KpHCTaNTNUeCKuX pemeTok. [Ipy koMHaTHOHM U Goiee BBICOKOM TemmnepaType Haubosee ycToiiunBa
B-momudukamms (B-Sn, Oenoe 0J0BO) — cepeOpUCTO-OeNbIi MATKMA M IUIACTUYHBIA MeTal
mwiotHocThiO 7,29 r/em® (mpu 20 °C). Huske 13,2 °C naubonee ycroitumpa o-moaudukanus (o-Sn,
cepoe 0J10B0) MIOTHOCTRIO 5,85 r/em® (mpu 14 °C). Ilpu nepexone B-Sn — a-Sn kpucrammmdeckas
peleTKa rnepecTpanBaeTcsl Tak, YTO aTOMBbl PacIojararoTcsi B MPOCTPAHCTBE MEHEE IJIOTHO, YTO
NPUBOJUT K YBEIMYEHHUIO DJIEMEHTapHOW sueliku pemerkun Ha 25 %. Ilpu stom Mmatepuman
pacTpecKMBaeTCss W PACCHIIaeTCs B TIOPOMIOK, Tepsisl CBOWCTBa MeTajlla W CTAaHOBSCH
TIOJTYTIPOBOTHUKOM (s16871enue 1). UeM HWKe OKpy’Karolias TeMIepaTypa, TeM OoJbIlie CKOPOCTh
nepexosaa, u npu -33 °C ero CKOpocThb JOCTUTaeT MakcuMmyMma. bojee Toro, conpmkocHOBEHHE
0esoro 0JioBa ¢ CephIiM obJierdaet mepexoa [-Sn — a-Sn, KyCOK MeTallia Kak OyITo 3apa)kaeTcs.
[ToaTOMY COBOKYITHOCTB 3THX SIBJICHHM HAa3bIBAECTCS «OJOBSHHON 4yMOID».

[lpr cruGaHuM METAUIMYECKOTO CTEPXKHS WM IUIACTUHKU W3 YUCTOTO OJIOBa TpHU
KOMHATHOW TeMIIepaType CibIIIEH JIETKHA XapakTepHBbIH XpyCT (s61eHue 2), Tak Ha3blBaeMBbIH
«OJIOBSHHBIN KPHK». DTOT 3BYK BO3HHKACT NPH IUIACTHYECKOW JedopMaluy 0JIOBa BCIEIACTBHE
BHE3AITHOTO M3MEHEHHUSI OPUEHTAIINH KPUCTAJUIMIECKON PEIIeTKH Ha 3epKalbHylo. I3MeHenne uuer

C OFPOMHOI CKOPOCTHIO, OJIM3KON K CKOPOCTH 3ByKa B METAIJIE, U TEHEPUPYIOTCS 3BYKOBBIE BOJIHBI.



«MeTaniom KOHCEpBHOM OaHKW» Ha3Bal 0JI0BO akaaeMuk A.E.DPepcman. YcToiunBOCTh K
aTMOC(epHOl KOPPO3UH M OYEHb Majlasi TOKCHYHOCTh METAJUTMYECKOTO OJIOBa OOYCIIOBHIIM €rO
MIPUMEHEHHE ISl MOJIydeHHUs: OeJod >KEeCTH B KaueCTBE TOHKOCJIOWHOTO TMOKPBITHS KOHCEPBHBIX
6aHok. JlelficTBUTENBHO, NMPU KOMHATHOM TeMmIepaType METaNIn4ecKoe OJIOBO YCTOWYMBO K
BO3/ICHCTBHUIO BO3yXa M BOJBL. DTO OOBSICHIETCS 00pa30BaHUEM IMPHU OOBIYHBIX YCIOBHUSIX TOHKOH,
HO TIPOYHOU TIJIEHKU OKCHUOB OJIOBa (f671enue 3), v nuillb npu HarpeBanuu Bbie 150 °C onoBo
3aMETHO OKHUCJISIETCSI KUCIOPOIOM Bo3ayxa (senenue 4). J{ns nomydeHus: 0eoif )KeCTH CION 0JI0Ba
EKTPOIUTUYECKH HAHOCAT Ha MOBEPXHOCTh TOHKOTO CTAJIBHOTO JIUCTA. J[JIs1 3TOr0 JIUCT MPOXOIAUT
MEXIy JABYMs JJIEKTPONPOBOAALIMMYU BaJKaMH, MOIPY>)KEHHBIMM B TajbBaHUYECKYIO BaHHY C
BOJIHBIM PAacTBOPOM COJICH 0JI0Ba. Banku ciry)kat KaToZoM, a JBa BUCSIIMX 1O OOKaM OJIOBSTHHBIX
Opycka — aHojmamu. Ilon BO3IEHCTBHEM 3JIEKTPUYECKOTO TOKA OJOBO C AHOAOB MEPEXOIUT B
pacTBOp, M OTTyJa OCAKAAETCS Ha CTAlIbHOM JHCTE (A671enue 5). 3aTeM JHUCT C MOJYYEHHBIM
HOKPBITUEM KPAaTKOBPEMEHHO HArpeBaroT BbIIIE TeMIepaTypbl miaBieHus ososa (231,9 °C), oHo
HEHAJIOJIN0 TEPsIET KPUCTAIUIMUECKYIO CTPYKTYpPY, CTAHOBUTCSA >KMIKUM (sA671eHue 6) M 1ocie
3aTBepeBaHus NPUOOPETAET IIAKYI0 OJIECTSIIYIO TOBEPXHOCTb.

Kakue u3z onucannvix saenenuti ommocamcsa K @usudeckum, a Kakue — K XUMUYECKUM
A6neHuImM?
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3agaya 3. XuMHSA U DKOJIOTr U

IIpuMeHsseMOe TPagULIMOHHO B Pa3iIMYHBIX BUAAX TPAHCIOPTA YIVIEBOJOPOJHOE TOILIMBO
(OeH3uH, KEepOCHH, JAW3EIbHOE TOIUIMBO), K COKAJICHHUIO, SBISAETCS HEBO3OOHOBISAEMBIM U
HEIKOJIOTUYHBIM: OHO CBS3aHO HANpsMyK CO 3HAuUTENbHBIMU BbIOpocamMu B aTrMmocdepy
YIJIEKHUCIIOrO I'a3a, CepOCOAEpIKaIMX COeAMHEHUH U APYTUX BPEIHBIX ra3oB (Kak MpH NPUMEHEHHH,
TaK W OpU ero mnoiydeHuu). [louck ambTepHATHBHBIX BUAOB TOIUIMBA HA CETOMHAIIHUN JEHb
SABIISICTCS aKTyaJbHOM 3a/jadyeidl. ANbTEpHATUBHOE TPAJUIIMOHHBIM BHJAM TOILUIMBO JOJDKHO OBITH
BO300HOBJISIEMBIM, SKOJIOTMYHBIM, YHUBEPCAIbHBIM, JKOHOMUYHBIM (KaK BO BpEMS HUCIIOJIb30BAHUS,
TaK ¥ NpHU MOJYyYCHHUH), HEACPUUUTHBIM U HPOCTHIM B IMOJYyYEHHH, 00ECIIEUMBAIOIIUM BBICOKHN
KII/I u 6sicTpyto 3anpaBKy. Beem 3TuM KpuTepusiM yJ0BIETBOPSET BOJOPOIHOE TOILUIUBO.

Monexymnsipuslii  Bogopoa H,, cropas B armocdepe KHCIOpOAa, aeT 3HAYUTEIHHOE
KOJIM4YECTBO JHEPI'MH U - B KAUECTBE MPOAYKTA PEAKIUH - TOJIBKO BOAY:

2H2(1—.) + Oz(r.) = 2H20(>K.) +484 KI[)K
OnHako B HpUpOJie Ta3000pa3HOro0 MOJIEKYJISIPHOIO BOAOpPOJA IMPAKTUYECKH HET, €ro

HGOGXOIII/IMO [noJiydaTtb CICHUAJIBHO. P eaKL[I/Iﬁ, OOIHUM U3 TIPOAYKTOB KOTOPBLIX SABJIACTCA



MOJIEKYJISIPHBIM BOJOPOJ, MHOIO, HW)KE IPUBEJIEHBl YPAaBHEHUS HEKOTOPBHIX M3 HHUX (B KaXa0M

ypaBHEHUU KOAPDUITUCHT IepeT BOAOPOIOM «CIPSATAH» MO 0003HAYCHUEM X):

CH, + 2H,0 —2% 5 €O, + xH)1 1)
2CH, + 2H,0 + 0, —2 5 2C0,1 + xHy? ()
2H,0 — 55 X, + 0,1 3)
3Fe + 4H,0(uap) ——> Fe;047 + xHa 1 4)
LiH + H,0 — LiOH + xH,?1 (%)
2Al+ 6NaOH + 6H,0 — 2Na;[Al(OH),] + xH,1 (0)
2Na + H,0 — 2NaOH + xH,1 (7)

1. JTna kaxcootl uz npusedEéHHbIX peakyuil onpedeaume KOIULeCmeo 8euecmsa 6000pooda,
0bpaszyrowe2ocs 6 pesyibmame peakyuu (npuseoume ypasHeHUus: peakyuil).

2. Kakoe u3 UCXOOHbIX 6ewjecms SMux peakyutl, OMmMedeHHOe  GbloeleHueM, O0dacm
Haubonvuwull 00veM 8000p00d, NPUBEOEHHO20 K HOPMAIbHbiM ycaosuam? Ilpuseoume pacuemst,
UCX0051 U3 OOUHAKOBO20 B0 BCEX YPABHEHUSAX KOIUYECMBA 8blOCIeHHBIX UCXOOHBIX GeUleCM.
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3agaua 4. Xumus u 0uoJiorusi

'eMOrmoOMH — CJOXHBIH O€NOK, COAEPXKAIIMICS B JPUTPOIMTAX KPOBU 4YeIOBEKa |
OOJIPIIMHCTBA TO3BOHOYHBIX JKUBOTHBIX. Y YEJIOBEKa OH MEPEHOCHT KHUCIOPO] OT JIETKHX K TKaHSIM
U y4acTBYET B IIEPEHOCE YIVIEKUCIIOrO Tra3a OT TKAHEM K opraHam JbIXaHus. MolekyJsl
reMOIJIOOMHA COCTOAT U3 MPOCTOro OenKa — rJI00uHa U XKeJle30coAeprKalleii HeOEeIKOBOM IpyIIbl —
rema (B HOpME B KaXKJJOM T'eMe COACPIKUTCS OJMH aTOM JIByXBaJICHTHOTO KeJe3a).

I'eMoOrnoOMH B KPOBH YEIIOBEKa B HOPME COIEPIKUTCSA B TpeX (PU3UOIOTHYECKUX (hopmax,
HAXOJAIIMXCS B JMHAMHUYECKOM COOTHOIIEHHMH JPYT C APYrOM U JIETKO MEepexXOAsdlIMX OJHa B
JpyTylo: — B KamWUIIpax OOJBIIOrO Kpyra KpOBOOOpAICHUs

OKCU2eMO027100UH 2  0e3okcuzemo2nooun 2 Kap02emo2i100un.
B KalTWIIIpaX Majioro Kpyra KPOBOOOPAIIEHHUS «—

[Ipu orpaBneHusix opraHuzMa (yrapHbIM ra3oMm, HUTpaTaMy, HUTPUTAMH, aHUIMHOM, CUHUJILHOU
KHUCJIOTOM M JIpYTMMH TOKCUYHBIMU BELIECTBAMM) JIETKO U MPAKTUUYECKH HEOOpaTUMO 00pasyroTcs
naTosiorndeckue (PopMbl FeMOTII00MHA — KAPOOKCULEMO2TI00UH I Mem2emo2100un, HeCIOCOOHbIE

BBITIOJIHATE AbIXATCIIbHYIO q)YHKLII/IIO.



VYcTaHOBHUTE COOTBETCTBUE MEXAY (opMaMM I'eMOTJIOO0MHA W MX MPU3HAKAMU: K KaXKIOH

NO3HIINH, 0003HaYeHHON OYKBOI, MO0EpHUTE MPaBUIIbHBIE MTO3UIIMN, 0003HAYCHHBIE ITU(PPOIA.

Dopma cemoenobuna

Tlpusnaxu (ocobennocmu cmpoenus, ceolcmed, yHKuuu)

A) OxcureMori00uH

b) [le3okcuremorio0un

B) Kapo6remoriooun

I') KapOokcuremorsio0nx

JI) MeTremMorjio0MH

1) XKene3o B reMe HaXOIUTCS B TPEXBAJIEHTHOM COCTOSIHUU

2) IlpouHoe coeauHeHUE TeMOrIo0nHa ¢ yrapHbiM razom CO

3) XKene3o B reMe HaxOAUTCS B IBYXBAJIEHTHOM COCTOSIHUM

4) CoenuHEeHHE reMOoryIo0nHa ¢ yriiekuciabiM razom CO,

5) Coenunenue remoryiodbuHa ¢ kuciopoaom O,

6) Ilpm wu30bITKE TpHIaeT KPOBU TOJyOOBATO-KOPHUYHEBBIM IIBET,
oOpa3zyeTcs B pe3yjibTaTe Iepexoja JIByXBaJCHTHOIO JKeje3a B
TpeXBaJIEHTHOE IPU 00€3BPEKMBAHUN TOKCHHOB

7) [Ipunaet KpoBH SIPKO-KPACHBIH IIBET, HO HE CIIOCOOCH MEePEXOIUTh B
npyrue GopMbl TeMOoTrIo0rnHa

8) Ilpupmaer KpOBH TEMHO-KPACHYIO OKpPacKy, OOYCIIOBIMBAsi IIBET
BEHO3HOW KPOBU

9) Ilpupmaer KpoBH SPKO-allyl0 OKpacky, OOYCJOBIHMBAs I[BET
apTepuaIbHON KPOBHU

10) He mokeT cBsI3bIBaTh KUCIOPOJ (TaK KaK KEJNe30 TPEXBAIECHTHOE),
YTO MPHUBOAUT K HaApyUIEHHIO TPaHCIOpPTa KHUCIOPOJa, OJHAKO, B
HEOOJIBIINX KOJMYECTBAX BCETa MPUCYTCTBYET B KPOBU

11) bokupyer mNpUCOCIUHEHHE KHCIOPOJa, IMOITOMY H30BITOK B
KpOBH (yrapHoe OTpaBJICHHE) ONACeH IS 30POBbS U JaKe KU3HU

12) Jlerko o6pa3yeTcsi B Kanwjuispax Majloro Kpyra KpoBOOOpaIeHUs
u3 KapOremornmoOMHa M JIETKO  0O0Opa3yeT  OKCUI€MOIJIOOMH,
npucoenuuss kuciopoa O,

13) Jlerko  oOpa3yercs B  Kamwuisipax  OOJIBIIOrO  Kpyra
KpOBOOOpalleHus: M3 OKCUIeMOIVIOOMHa M JIeTKO  oOpasyeTr
KapOreMorio0uH, NpUcoeIuHsIs yriaekucisiid raz CO,

14) BomonHsSeT TpaHCHIOPTHYIO (YHKIUIO, OCYLIECTBIISAS IMEPEHOC
gyacTu yriaekucsoro raza CO,, o6pazoBaBIIerocsi B TKaHAX, K JETKUM
15) BeomonHsieT TpaHCHIOPTHYIO (YHKIUIO, OCYLIECTBIISAS IMEPEHOC

KHcJopoaa 02 OT JICTKUX K TKaHAM

3anuiuTe BhIOpaHHbIE HU(PHI IO COOTBETCTBYIONIMMH OyKBaMU B TaOIUILY:

A

B B r i
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3aoaua 5. Xumus u zeozpaghusn
KpOCCBOpII COACPKUT MECTh PYCCKHUX Ha3BaHUM XUMHYECKHUX 3JIEMCHTOB, KaXJ0€ U3

KOTOPBIX MPOMCXOAUT OT reorpauyeckoro WM HUCTOPHUYECKOrOo Ha3BaHUs CTpaHbl. JlaTmHCKOE

. Ha3zBaHHUC CIIC OAHOIO JJICMCHTA (3aanaHHoe

OykBaMH pyccKoro andaBuTa) COCTOUT U3 OYKB,

KOTOPBIC HaxoddATCA B BBIACICHHBIX KIICTKax

CeTKH KpoccBopaa. B kpoccBopie He yKa3aHbI

HOMCEpa SaH_II/I(prBaHHBIX CJIOB, 3aTo

«(OTKPBITBD» 6yKBBI, CTOAINHUEC Ha TNCPCCCUCHUUN

T T6 psnoB kietok. CoBpeMEHHbIE OQHUIHATBHBIC

8 Ha3BaHUA CTpaH, B 4YCCTb KOTOPBLIX YUYCHBIC

Ha3BaJIl OTKPLITBIC WJIKM CHHTC3UPOBAHHBIC UMHU

2 1 H XUMHUYCCKUEC DJICMCHTBI, IPUBCACHLI B IOPSAOKE

BO3pacCTaHusA MNOPAAKOBLIX HOMCPOB 3JICMCHTOB

B IIEPUOIUYECKOM TaOIHIIE HIIEMEHTOB.

1. ®panmysckas Pecnybnuka — coBpemeHHOE oduImanbHoe HazBaHue poarHbl [Toms Dmuis
Jlekoka ne byabonpana, KOTOpbIi Ha3zBaid OTKpHITHIM B 1871 T. XUMHUYECKHI 3JIE€MEHT IO
JAaTUHCKOMY Ha3BaHUIO TEPPUTOPHUH, 3ACEIICHHOM B JIPEBHOCTU KEIBTCKUMU IUIEMEHAMHU TaJljIOB,
CUMTAIOIIUXCSI HEKOTOPBIMU MCTOPUKAMH IpPEJIKaMHU COBpeMEHHbIX (paHIly3oB. 2. denepaTuBHas
PecniyOnnka I'epmanus — coBpeMeHHOE oduIMaibHOEe Ha3BaHuWe poauHbl KnemeHca Anekcanapa
Bunknepa, KOTOpbIi Ha3Bajd OTKPBITHIM B 1885 r. XMMHMUYECKHIl 3JIeMEHT MO reorpaduiyeckomy
Ha3BaHUIO cBoell pomuubl. 3. Poccuiickas ®enepaius — coBpeMeHHOe oduIMaTbHOEe Ha3BaHUE
poaunsl Kapna Kapnosuua Knayca, koTopsiil HazBasl OTKPHITHIN B 1844 T'. XUMHYECKOM 3JIEMEHT T10
CPEeIHEBEKOBOMY JIATUHCKOMY HA3BaHMIO CBOEH POJMHBI (OJHOMY M3 BapHaHTOB Ha3BaHus Pycu,
Hapsny ¢ Ruthia, Ruthena u np.). 4. Pecny6nuka Ilonbia — coBpeMeHHOe ouLManbHOe Ha3BaHUE
ponunel Mapuu Cxnoposckoi-Kropu. Cynpyru Ileep Kropu m Mapus Ckiionosckas-Kropu
Ha3BaJIM OTKPBHITHIA MMM B 1898 r. XuMuYeckuil 3JI€MEHT MO JIATUHCKOMY HAa3BAaHHUIO POIUHBI
Mapuu. 5. @paniy3ckas Pecriybnrka — coBpeMeHHOE opHuITMaibHOEe Ha3BaHUE POJAMHBI MaprapuThl
Karpun Ilepeii, koTopas Ha3Bana OTKPHITHIN B 1939 T. XUMUYECKUI AIEMEHT 10 reorpad@uyecKomy
Ha3BaHUIO CBOEH pOJIMHBL. 6. SIMOHUS — COBpeMEHHOE O(HIMAIbHOE HA3BaHUE POJIUHBI TPYIIIBI
uccienopareneii mox pykoBoactBoM mpodeccopa Kocyke Mopura m3 HucTHTyTa (U3HKO-
xumuyeckux uccaenaopanuii (RIKEN). Pabouas rpymnma MexayHapoIHOTO COH03a TEOPETHIECKON 1
npuknagHoii xumun (MKOITAK) B 2016 r. yTBepauna Ha3BaHUE DJIEMEHTa, CUHTE3WPOBAHHOTO
uccnenosarenssMu u3 RIKEN B 2004-2012 rr., no ogHoMy M3 JByX Ha3BaHMHM WX POJHUHBI, B

MEPEBOAC C AMOHCKOI'0 O3HAYAIOIICTO «CTpaHa BOCXOJAIICTO COJTHIIA.
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1. Bnuwume nazeéanus 6cex YNOMAHYMbIX XUMUUECKUX DIIEMEHMO8 8 CemKy Kpocceopod u
npugeoume ux ¢ yKazauuem nopsoKo8020 HOMepa SMUX JJIeMeHmos 8 Nepuooudeckol maonuye
XUMUYECKUX INEMEHMO8.

2. [Ipusedume namunckoe u pyccKoe HA38aHUsL XUMUYECKO20 dNeMEHMA, 3auUppPOBaAHHO20 8
Kpocceopoe (NamuHCKoe HA38aHUEe MOJCHO 3anucams OYK8AMU pYCCKo2o anghasuma), yKasxcume
NOPAOKOBYLIL HOMEP 2M020 dNIeMeHma 6 nepuooudeckol madauye.

3. Ilpusedume ceocpaguueckoe Hazeanue eOUHCMBEHHOU CMPAHbI, HA3AHHOU NO
XUMUYECKOMY dJleMeHm) (IMom daeMeHm 3auudposar 8 Kpocceopoe).
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