KNPOBCKAA JIETHAA MHOI'OIIPEJIMETHAS HIKOJIA (JIMII)
OBBABJIAET HABOP YHAHINUXCA HA UKOJIb 2019 T'OJA

O IMKOJE

Yro Takoe JIMII? Kuposckas JIMII ocnoBana B 1985 romy u mpoBOAUTCS € TEX IOP
€XKEroJHO. DTO JIETHUH JIareph, I/I€ MIKOJbHUKHA COYETAIOT OT/IBIX C MHTEHCUBHBIMU 3aHATUSAMU. B
JIMIII uyethlpe mOTOKAa — Mamemamuyeckuil, uaudeckuu, OUOIO2UYECKUU U XUMUYECKU.
Kaxxnplii y4eHHK MOXET YYUThCS TOJBKO Ha ofHoM moToke. Ha maTtemaTudeckuid NMOTOK
NPUHUMAKTCH Yy4daiuecs, OKOHUMBIHe 6, 7, 8, 9 mam 10 kiaacc, OMooruvYecKuii —
okoHumnBIMe 7, 8, 9 niu 10 kiacc, Ha PU3HYECKHA U XUMHYECKNH — OKOHYUBIIHUE 8, 9 nim
10 kaacc.

OOy4deHrne COCTOUT M3 PETYJSIPHBIX exkeaHeBHbIX 3aHaTuil ¢ 9.00 1o 13.00 (+ 2 gaca mocie
obena nis rpynn «mIpodu»), a Takxke MPOBOAUMBIX BO BTOPOW MOJIOBUHE JHS COPEBHOBAHMUM 1O
npeaMeraM, KOHCYJIbTalli, KpYKKOB, JIEKIMH U (aKyIbTaTUBOB. YHCIEHHOCTh Y4€OHOM TpyIIIbI
00br4HO He Oosiee 20 YenoBek.

Crpannuka Kwuposckoir JIMIIL B Hutepuere: http://www.cdoosh.ru/Imsh/. B paznene
«ApxuBbl» MoxkHO Haith Marepuansl JIMII ¢ 1993 mo 2018 roxa. Ilomesnas mabopmarus 06
JIMIII, ocobenHo o0 €€ OMOJOTMYECKOM  OTICICHHHM, €CTh TakKKe Ha  caiTe
http://bioturnir.ru/sms/main u https://bioturnir.ru/sms/bio/target, a o eé pusuvueckom oTAcIIeHUN B
rpynne https://vk.com/smsphysics. Iloznakomutbecst ¢ MHeHusiMu 00 JIMII eé€ ydenukoB u
npenojaBaTesed, MocMoTpeTh (oTorpaguu, CAeNaHHbIE B IIKOJIE, MOXXHO B COOOIIECTBax
conuanbHo# cetn vk.com JIMIII Kupos (http://vk.com/club41447) u npyrux.

Hecmotpst Ha nHTeHcuBHBIE 3aHATHS, B JIMIL yMeroT u oTABIXaTh: MPOBOAATCS TUCKOTEKH,
Bec&Jble KOHKYPCHI, TIOXO/IbI, pa00Tal0T JTUTEPATYPHBIN, MYy3bIKabHBIN KIyOsl, kK1yo "UTo? I'ne?
Korna?". Ilpenonaatenu JIMII o0miaroTcss ¢ ydeHUKaMHU U MOCHE 3aHATHN: KaXIbIH U3 HAX —
BOXKAThIN cBoero orpsiga. MHorue pebsita mpuodbperator B JIMII OGnu3kux mo ayxy apyseil.
[Toxoxe, uto Bo3HuKaromas TyT ocobOas "JIMIllarckas" atrmocdepa mpusnekaer B JIMII nHe
MEHbIIIe, YeM yuéoa.

B JIMIII yunnuce MHOTHE oueHb ojlapéHHbIe pedsTa. Ho oHa nmpeqHa3zHaueHa He TOJBKO IS
"ByHAepkuHI0B". Cro/1a MOJKET IONacTh JIF000H, KTO JTIOOUT B ymeeT yuuThes. JKnaém Bac!

[Tonnas croumocth myTéBku B JIMIII cocraBnsier 58000 py6uneii. Ho ans mikonbHUKOB U3
KupoBckoit obactu mpenycMOTpeHbI CyOCHIUU U3 00J1acTHOTO OropkeTa W jgotaruu oT LlenTpa
JIOTIOJTHUTENLHOTO 00pa30oBaHMs OJapEHHBIX MIKOIBHUKOB (nanee I[JIOOII), moatomy st HUX
iara 6ynet He 6oJiee 24600 pyo.ieii.

Kak nocrymurs B JIMII? Jlns nocrymienuss Heobxonumo He mozaHee 30 ampensi
3aperucTpMpoBaThCA B KauecTBe xkenatouiero noctynuts B JIMII, a takike BBICJIATHD HA
KOHKYPC PEHIEHUS nomeméHHbIX HUKE 3aJaHU BCTYIMUTENIbHOM pabOThl O BEIOPAaHHOMY
npeaMeTy (naTa OTHPABKM YCTAHABIMBAETCA IO JIAHHBIM MOYTOBOIO CEpPBEPA WM IOYTOBOMY
mrremnento). [IpaBuna odpopMiieHHs U OTIPABKY BCTYMUTENbHBIX pa0OT MOMEIIEHbI HIKE.

Yr00b1 3aperncTpupoBaThCs, HY’KHO 3all0JIHUTh aHKeTy B pasaesie «Perucrpanusp mo
aapecy B Uurepuere http://www.cdoosh.ru/Imsh/. B uckimounTenbHbIX ClydasX 3asBKY MOXHO
NOJaTh DIIEKTPOHHBIM IUCHMOM M0 ajpecy: center@extedu.kirov.ru wmm (dro emé MeHee
KeJNaTeabHO) OOBIYHBIM TUCHEMOM M0 azapecy: 610005, r. Kupos, a/s 1026, IIJIOOIL, coobmus
CBOM (aMWINIO, UMs, OTYECTBO, IIKOJY, KJAcC, JOMAIIHMMA aJapec, KOHTaKTHble TenedoH u
AIIEKTPOHHBINA anpec (ecinu ecTh), a Takxke otaenenue JIMII (maremaruka, ¢usuka, XUMHUS,
OHMOJIOTHS), Ha KOTOPOE COOMPAETECh MOCTYMATh.

CooOmieHus: 0 3a4UCIICHUH WM OTKa3e B 3auncieHuu B JIMII mbl mocTapaeMcs BBICIATh
aBTopaM pa0oT uiau HanpasisomuM ux B JIMII opranmszammsm po 25 mas. Ilo paboram,



http://bioturnir.ru/sms/main

HAOpaBIIMM IOJIYIPOXOJHOM Oajul, pelieHne O 3aYUCIEHUH MOXKET ObITh Ha HEKOTOPOE BpPEMS
OTJIO)KEHO. PaboThl, aBTOPBI KOTOPHIX HE 3apPernCTPUPOBATUCH, HE PACCMATPUBAIOTCS.

Opranuszatopsl  JIMII ocraBasiror 3a co00ii mNpaBo BbLIOOPOYHO TMPOBOJAUTH
JAOMOJHUTEJbHOE TECTHPOBAHHE A0UTYPHEHTOB.

3auncnenusiM B JIMI 6ynyT BhICIaHBI COOTBETCTBYIOLIUE IOTOBOPHI.

OTtbe3n u3 jgareps 0e3 cIa4vu 3a4eTa NPH OTCYTCTBUU (POPC-MAKOPHBIX NPUYKH (TO €CTh
IUIAHOBBIM NpHeE3] B Jlarepb Ha 4acTh CMEHbI) He Jomyckaercs. B ciydae Takoro orbesia
YUYCHHK MONAaJaeT B CTON-JIMCT HA OyAylIHii TO/1.

KOHKYPCHBIE BCTYIIUTEJIBHBIE PABOTDI nomertieHb! HITXKE.

Ymobwvl npotimu no KOHKYPCY, 806ce He 00sa3amenvHo peuums éce 3adayu. Jlaxe ecau Bol
peluiIM HEMHOTO — TMOMpPOOYHTE HCIBITaTh CBOM CHJBI M Tociarh padory. Ilpm otbope
YYUTBHIBAECTCS HE TOJIBKO KOJIUYECTBO, HO U KAYECTBO PEIICHUH.

B JIMII m0%kHO 00y4aThCsl TOJBKO HA OJHOM M3 YeThIPEX MOTOKOB: MATEMATHUYECKOM,
bu3uIeCcKOM, OMOTOTHUYECKOM HIIH XUMHUECKOM.

IPABHJIA BBIIIOJTHEHUSI 1 O®OPMJIEHUSI PABOT!

1. ITocne HOMepa KakJI0¥ 3a/1ayil B CKOOKaX yKa3aHbl KJIACCHI, U y4alIuxcs KOTOPBIX OHA
npenHasHaueHa. Ilo mamemamuxe u ¢uzuxke MOXKHO BBITIOJIHATH 3a/la4ll U JJISl KJIACCOB CTapile
CBOET0, HO 3aJ]auM JJIsl KJIACCOB MJIAJIIEe CBOETO — HE HYXHO, MX PEIICHHUS YYUTHIBATHCS HE
Ooyayrt. [lo xumuu u 6uonocuu credyem 6bINOIHAMb 3a0aHUSL MOALKO 0J1A €680€20 Kaacca, TYT He
3aCUMTHIBAIOTCS 3aJJaHus KaK JJis O0oJee MIIaIINX, TaK U 1J1s 00Jee CTapIInX KIacCoB.

2. Boinojinsisi padoTy, MOXKHO TIOJIb30BAaThCS JIUTEPATYpOl (B PEUICHHUAX B TAaKOM CIydae
JIOJKHBI OBITH NPHUBEIEHBI COOTBETCTBYIOIINE CCBUIKH), HO Heb3s npubecamov K NOMOWU Opyeux
Jooetl, 8 MOM Yucie peuwams 3a0ayu KouleKmusHo. Pabomul, evinonnennvle ¢ napyuienuem smozo
npasuna, ucKaoYaomes uz Koukypca. Ecim sxe aBrop Takoid paboTsl Bcé-taku nonanét B JIMILL u B
nporecce oOyueHUs: OOHAPYKUTCS, YTO YPOBEHb €ro BCTYIMHUTENIBHON pabOoThl 3aMETHO BBIIIE
(aKTUYECKOTO YpOBHSI CaMOro y4yeHHKa, oH OyzaeT oTuucieH Oe3 mpaBa MOCTYIUICHUs B Oyayuiue
JIMILL. 3a myO0auKanuio Wi o0CcyxkIeHHue peleHuil BCTyNUTeIbHBIX 3a1anuii B UHTepHeTe 10
OKOHYAHUSI CPOKA OTIPABKM Pad0T BUHOBHbBIE TNCKBATU(PUIMPYIOTCS HABCeraa.

3. Ha TuTyJbHOM JiMCTe KaXkIA0il PadoThl JOJKHBI ObITh YKa3aHbl CBeIeHHS 0 eé
aBTOpe. hamunus, ums, OmuUecmeo, OOMAWHUL adpec, WKOA, KIACC, HOMepd OOMAWHe20 U
MOOUNBLHO20 MenedhOH08, KOHMAKMHbBIU INeKMPOHHBIL adpec.

[Tepen pemieHreM KaxaoW 3aladul QojadceH Obimb 3anucan eé nomep. Ycnoeus 3adau
nepenucvléamos 6 padbomy He HYIHCHO!

Pemenune kaxaon 3amauu no Ouono2uu HEOOXOIUMO BBITIONHITH B OTACIHLHOM daiiie win
Ha OTJIeIbHOM JIUcTe opMara A4, iepe] KaKIbIM PEIICHHEM JIOJDKEeH ObITh YKa3aH HOMEp 3a/1auu
u ®MO yyacTHHKA.

Pemienust cnegyer mmcath pa30opuuBO, u€TKO, MOJApoOHO. Bce ymeepoicoenus,
UCNOJIb30BAHHBIE 8 DPeUuleHUsX, O0JNCHbL Obimb 000cHO8anbl. Ecau 3adaua umeem HeCKOIbKO
omeemos, Ha0o Hatmu ux 6ce U O0KA3amb, Ymo Opy2ux Omeemaoes Hem.

Bce 0603HaueHus, BCTpeUaronuecss Ha YepTekax, MOJKHBI OBbITh MOSICHEHBI (BBEICHBI) B
TeKcTe pernieHus. B 3amauax no ¢pusmke ciaeayeT NPUBOJAUTH KaK OTBETHI B OOIIEM BHUJE, TaK U UX
YUCJIEHHBIE 3HAYEHUS.

4. IIpaBuJia oTnpaBKu pador.

4.1 BeicbL1aTh BCTYIIUTC/ILHBIC paﬁoTbl HYKHO B 3JICKTPOHHOM BH€ 3JICKTPOHHLIMHU
nUuCbMaMMU. A;[peca AJI1 OTIIPAaBKU pa60T: AJI1 TOCTYyNAarmruX Ha MaTCMAaTUYCCKOC OTACIICHUC —

! VéenurennHast NnpocL0a K yUYHUTEJsIM: BbIJIaBaTh YUCHUKAM 33JaHUs TOJbKO ¢ MPUIO:KeHUueM 3Tux npasumi! He
caenaB 3Toro, Bel cuibHO moaBeAETEe peOAT: HEmpaBWIbLHO O(OpMIICHHAs padoTa MOXET ObITh HE JOMYIICHA 10
y9acTHs B KOHKYpCE.



mathksms@gmail.com, mns mocrymarommx Ha ¢u3Hueckoe oTaeneHue — smsphys@gmail.com,
JUIS TIOCTYTAIOIIMX HAa XUMHUYecKoe oTaeiaeHue — Smschemkirov@gmail.com, mis mocrynarommx
Ha Ouosiorndeckoe otaenenne — smshiokirov@gmail.com.

4.2 PaboTa BBICBUTACTCS B BHJIE TPWIOKEHHUS K THCBMY, COCTOSIIETO W3 OJHOTO WIIH
HecKoNMbKHX (haitnoB. Jomyckarores daiiinbl Toabko Gpopmaros .txt, .doc, .docx, .pdf, .jpg, .tif, .png.
Obvem Kaxicoo2o 610xceHHo20 patina 0ondxicen bvims He boavute 5 M6, 0owuil 06vem 610CeHHbIX
Qaiinos donxcen 6vimo ne 6onvue 20 M6. daiinel rpaduueckux opmaros .pdf, .jpg, .tif, .png
O0JIHCHBL ObIMb XOPOULO YUMAEMBIMU.

B paGotax no 6Ouonoeuu xaxapiii ¢aiti HEOOXOAUMO Ha3bIBaTh TaK: <KJIACC Y4YaCTHHUKa>-
<HOMep 3aaun>-<daMUIUs ydacTHUKa>, Haripumep, 9-18-Hesanosa.

He nmpuaMMAaoTCes MUChbMa, COJEPXKAIIUE BMECTO BIOXKEHHBIX (DailJIoB CCHUTKM Ha (haiibl,
pasMeiénnbie B IHTEpHETE.

4.3 B none «Tema» >1meKTpOHHOrO MUChMa ¢ pabOTON JODKHBI OBITH yKa3aHBI: Kiacc, B
KOTOPOM YYHUTCS aBTOp; Topoa (ceno), rae >KUBET aBTOp; daMuiius, UM U OTUYECTBO aBTOpa
(uMeHHO B TaKkoM mopsiaKe!)

[Ipumep BepHO 3aM0JHEHHOTO 3aroyioBka: 8 kracc Kupos Heanos [1émp Ezoposuu.

[IpuMep HeBepHO 3alOJIHEHHOTO 3aroJioBKa. Bemynumenvuas paboma 6 JIMIII yyenuxa 8
knacca Meanosa llempa.

4.4 B xasicoom nuceme 0012CHA ObIMb paboma mMoabKOo NO O0OHOMY HpeomMemy, Npudém
yeauKom: Mbl HE XOTUM M He OyJeM BBIMCKMBATh U COEAMHSTH YacTU PaOOThI, OTIPABIECHHOM
HECKOJIbKUMHU NUcbMaMU. B kpaiiHeM ciyyae, eciiv BO3HHKJA cepbE3Has HEOOXOAMMOCTh YTO-TO
UCTIPAaBUTh WM JIOTIOJIHUTH B YK€ OTIHpaBlIeHHOW paboTe, MoxkHO (He mo3anee 30 ampens!)
OTIPAaBUTh HOBYIO BEpPCHIO PabOTHI (LIETMKOM, a HE TOJBKO MompaBku!), ykazaB B moie «Temax»
MYChMa TOCJIE UMEHU aBTOpa «noemopHasy, Hanpumep: 8 kracc Kupoe Heanoe Ilemp Ezoposuu,
nosmopnas. B Takux ciydasx paccMaTpuBaeTcs TOJIbKO MOCIEAHSS Bepcus paboThl, MpeablayIIne
UTHOPHUPYIOTCS.

4.5 PaboTy MOXHO BBIMOJHATH JIMOO Cpa3y B DIEKTPOHHOM BHJE, JHOO cHayajla Ha
OymaxHbIX JHcTax (popmaTa A4 (210x297 MMm; TeTpaaHble JIMCTHI KpaliHe HeKeJIaTeJbHbI) C
HOCJIEYIOUIMM CKaHUPOBAHUEM (B KpailHeM cilyyae, €Clii HeT HUKaKOW BO3MOXHOCTU BBIITOJIHUTD
CKaHMpOBaHHUeE, JOMycKkaercs (QoTorpapupoBaHrue, HO Jy4llleé BCE-TaKM HAWTH BO3MOXKHOCTh
OTCKaHUPOBATH).

Cranuposamo Hydxcno ¢ paspewenuem 150 dpi (daitmel mpu TakoM pasperieHrd OOBIYHO
nonyyarotcs 00béMoM He Oombie 400 K6). [Tpu BeimonHeHun paboTsl Ha Oymare crapaiirecb 000HTHCH
BO3MOXKHO MEHBIIMM YHCJIOM JIMCTOB: YeéM MeHbIle Oyner ¢aifoB ¢ paboroil, Tem jerde Oyner
nposepsrouM. Ilepen ornpaBkoii pa6oTel yoeanuTech, 4To Bee (hailjibl XOpOLIO YMTAKTCS!

4.6 OTkJIOHSAIOTCSE 0e3 paccMOTpeHHMsi PadoThl, O(OpMIIEHHbIE WJIH BBICJAHHbIE €
HapylleHHeM NpaBuJI:

oTIIpaBJieHHbIe To31Hee 30 anpes;
OTIIPABJICHHBIEC YACTSIMHU B HECKOJIBKUX MHUCHhMAaX;
C HEBEPHO 3aIMOJHEHHBIM NoJieM « Temay 3JeKTPOHHOTO MIChMa ¢ padoToi;

¢ ucrnoib3oBaHueM (aiiyioB HemomycTUMoro Gopmara (cMm. Bbime M. 4.2), CIMIIKOM
00JIBIIOr0 00BEMA MITH TUIOXO YUTACMBbIX;

0e3 yKka3aHus Ha IEPBOM CTPAHMIIC YKAa3aHHBIX BBIIIIE B I1. 3 aHKETHBIX JIAHHBIX aBTOPA;
paboThl 10 Ouosiornu, oPOpMIICHHBIC C HAPYIIEHUEM OIMCAHHBIX BhIIIEC B mi. 3 u 4.2
CHeUaAIbHBIX TPEOOBaHUIA;

v pa6OTI>I, ABTOPLI KOTOPBIX HE 3apCTUCTPUPOBAIIMCE B KAUCCTBC KCJIAOIHNX IMOCTYIIUTH B
JIMIILI.
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O 3A0YHOM OBYYEHHUHA

B stoMm roay Bcem yuanmmces Kuposckoit oonactu LIJIOOII npenocraBisier Takke IpaBo
Cc80000H020, 0e3 npedsapumenbHo2o0 o0mobopa, TOCTYIJIEHWS Ha 3a04YHOE OO0ydYeHHe MO
MaTeMaTHke, pu3nKe U Onosioruu (AJst yuammxesi 6, 7, 8 m 9 KjiaccoB), a TaK:Ke M0 XUMHH —
(nast 7, 8 u 9 kiaaccoB). 3aouno B I[JJOOIl MOKHO YYHTHCHA Kak 10 OJHOMY, TaKk M IO
HECKOJIbKUM mpeaMeraMm. [[nsg monydeHHs JOKYMEHTOB Ha 3a4yUCIEHHE HEOO0XOIUMO
3aperucTpupoBathes Ha caite http://cdoosh.ru/, Bknanka «3AOYHOE OBYUYEHUE».

YYeHUKH €XEroJHO TMOJy4aroT Yy4yeOHble MOcoOMs U MO 6-8 KOHTPOJBHBIX 3aJaHUM,
pacCUMTaHHBIX HA PEOST, )KEJIAOIINX I1y0Ke Y3HATh MPEIMET, HAYUYUThCS peIIaTh HECTaHJapTHBIC
3a/layd, TMOJTOTOBUTHCS B BY3 C BBICOKUMHU TpeOOBaHUSMU. YCIENIHO OKOHYMBIIMM KYypC
00y4eHHUs BBIAIOTCS yI0CTOBEPEHUSI.

Ha 3aoynoe oOydeHume Tarke mpUHUMAOTCS rpynnbl '"Ko/ulekTMBHBIN yuyeHHK',
paboTarorniye moja pykoBoJAcTBOM yuurtess. s 3auncnenus "KomnektuBHoro yueHnka" Ha o0y4deHue
yauTeno goctatodHo A0 1 okrsiops 2019 roma Beicnates 1o anpecy: 610005, e. Kupos, a/a 1026,
LJ]OOIII 3asBnenue Ha ums aupekropa [[JIOOII E.H. [TepmunHOBOi#t ¢ ykazaHueMm gamunuu, umeHu
u omyecmea (NoAHOCMwvIo!) pykogooumers, wKobl, K1accd, 8 KOMOpoM Y4eHUKu 0yOym yuumscs 6
2019/20 yu. 200y, adpeca ons nepenucku u konmaxkmuozo meneghona. K zasenenuro oondxcen Ovimo
APUNOJHCEH CHUCOK YUAWUXCS, 3A68EPEHHbI OUPEKMOPOM WIKOAbL U CKPenléHHwili neuamvio. Bce
"KosieKkTuBHbIE y4eHUKU" 00ecreunBaoTcsl y4eOHbIMU 1OCOOUsAMU (OHO Ha 3-5 YYEHHKOB), a IO
HEKOTOPBIM TeMaM — M MOcOoOusAMH Ui yuuTens. Ydammecs "KoJIeKTUBHOro yuyeHHka', yCrenHo
NPOILEAIINE MOTHBIN Kypc 00y4eHHs, MOIy4atoT HHAUBHUIyaIbHbIE YI0CTOBEPEHHS 00 OKOHUAHHH.

OO0yyeHue HA 32049HOM OT/IeJIeHUN DecIJIaTHoeE.


http://cdoosh.ru/

3AJJAHUSA BCTYIIUTEJABHOM PABOTBI IO MATEMATHUKE

He 3a6vbi8aiime 060cHo6b18amMb 0meemuvl: 0meem 6e3 0600CHOBAHUA Uenumcsa MHO2O Huoce!

1 (6). Ons, Juma, Téma, dens u Ilets cBepuau cBoum Yachl. OKka3aaoch, YTO 4yachkl TEMBI
OTCTalOT OT 4acoB JluMbl Ha Tpu MUHYTHL. OTCTAaOT HAa OJHY MUHYTY 4achkl OJM OTHOCUTEIHHO
yacoB J{umbl, yacel @enr — OTHOCUTEILHO YacoB TEMbI, a yackl IleTm — OTHOCHUTEIIBHO YacoB
Omu. Ecnu ke ClIOXKUTh TTOKa3aHusl BCEX ISATHU YaCOB U CyMMY Pa3lieNIUTh Ha MSATh, TO MOIYYUTCS
TOYHOE BpeMsi. M3BeCTHO Takxke, 4TO KaKhe-TO U3 3TUX YacOB MOKA3bIBAIOT TOYHOE BpeMsi. UbH 3TO
Yachl?

2 (6-7). Kaxxaplit 13 Tpex 4eoBeK, CUASANINX B KOMHATE, — JIMOO PhIL[aph, BCETAa TOBOPSIIUIA
npasay, IM00 JKel, KoTopblil Bceraa Bpet. Ilepsolii cka3an: «Cpean Hac OoJbIIe IBYX JIKELIOBY.
Bropoii ckazan: «Cpenn Hac MeHblIE ABYX JDKEHOB». Tperuit ckazan: «Cpeau Hac poOBHO JBa
mwxenay. Ckoibko JkenoB B komHaTe? He 3a0ynbTe 000CHOBAThH OTBET.

3 (6-7). Ilets u Bacst 0fHOBpEMEHHO W U3 OJHON TOYKH CTAPTOBAJIHM 1O KOJIBIIEBOH JOPOXKKE B
IPOTUBONOJIOKHBIX HampaBieHusx. Kaxaplii 6€XXKUT ¢ MOCTOSTHHOW cKopocThio. K MOMeHTyY, koraa
OHU TOBCTpEYAIMCh B JECATHIM pa3 (MOMEHT CTapTa BcTpeued He cuuTaercs), Bacs mpoGexan
POBHO 4eThIpe Kpyra. Uemy paBHO OTHOLIEHUE CKOpOCcTH Bacu k ckopoctu Iletn?

4 (6-8). B uncinoBom pebyce XAxXA+XA = MYXA onuHAaKOBBIMH OyKBaMH 3amIi(pOBaHEI
oJIMHAKOBBIE U PBI, pa3HBIMI — pa3Hble. HalinnTe Bce pelenus 3Toro pedyca.

5 (6-8). B 0Gacceiin mpoBeacHbl Tpu TPyObl. ECiIM BKIIOYMTH IEPBYIO TpyOy, uepe3 4yac —
BTOPYIO, a €Ile Yepe3 4ac — TPEThI0, TO 0AacCeiH HAMOIHHUTCS OBICTpee 4eM 3a 4 yaca, MpuueM
Kaas TpyOa HAIOJIHUT POBHO TPETh OacceiiHa. J[okaXXuTe, 4TO €ClU BKIIOUUTH BCE TPH TPYOBI
OJIHOBPEMEHHO, TO 0acceitH HamOJHUTCS ObICTpee YeM 3a TP Yaca.

6 (6-9). Kitetuathiii mpssMOyroibHUK pa3zmepoM 3x20 KIETOK pa3pe3anu Ha 22
NpSIMOYTOJbHUKA TaK, YTO BCE KJIETOUKH OCTAIMCH LEIbIMHU. JIOKaKUTE, YTO Kak Obl
HU PE3aJid, CPCIU TMOYYHUBIIUXCS TMPSAMOYTOJIBHUKOB HAMIYTCS TaKUE, U3 KOTOPBIX
MOYKHO COCTaBUTh YETHIPEXKICTOUHBIN «YTOJIOK» (CM. PUCYHOK CIIPaBa).

7 .Y nByX UTPOKOB B Hadajie Urpsl ecTh mycras tadnuua 2019x2019. Xoaat no ouepenu. 3a
X0JI HY)KHO 3alucaTh B OJHY W3 MYCTHIX KIETOK TaOJHUIIBI MPOM3BOJILHOE HATYPAJIBHOE YHCIIO.
Korna tabnuiia 3amonHeHa, moacuuThiBatloTes Bce 4038 cymMM dmcen B €e CTpoKax M CTOJOIax.
Ecnu cpeny 3TuX cyMM €CTh XOTs OBl

a) (6-8) 1000; 6) (8-10) 2000

nensimuxcs Ha 2019, To mobenun TOT, KTO XOIWiI MEPBBIM, HHa4Ye — ero conepHuk. Kto mobeaut
IpH NpaBUIbLHON Urpe?

8 (6-10). HazoBéM HaTypaabHOE YHCIIO XOPOULLUM, €CITH OHO PABHO MPOM3BEACHUIO HEKOTOPOTO
HATYpaJbHOrO 4Hcia Ha cymMMmy ero mudp. OcranbHble HaTypaldbHBIE YHCIIA HA30BEM AIOXUMU.
Kakux uncen Oonbiie cpeau Bcex HaTypainbHBIX uncen oT 1 go 1 000 000 000 — xopommx wiau
TJIOXUX?

9 (6-10). Y Bacwu ectb 50 pyOseii qBaanaThi0O MOHETAMH, KaXKaasi — JOCTOMHCTBOM B 1, 2, 5
win 10 pyOneit (MOHETBI HEKOTOPBIX M3 ATHX JOCTOMHCTB MOTYT M OTCYTCTBOBaTh). Jlokaxwure,
yro Bacs cMmoxer 3amnatute 0e3 cauu sro0oe 1enoe yncio pyoaeit ot 1 o 50.

10. HazoBem npobOw ycmotiuugoti, eciny, yaaduB MEPBYIO IUGPY y €€ YHUCIUTENS U MEPBYIO
mudpy y ee 3HaMEHATENs, Mbl MOJIYYHM PaBHYIO €il 1poOs (Hampumep, apoOb 21/42 ycroitumsa,
u6o 21/42 = 1/2).



a) (7-8). Mokaxwure, 4TO €CJIM YUCIUTENIb U 3HAMCHATENIb YCTOMYMBOW APOOM — JIBY3HAUHBIC
4Kciia, TO, IOMEHAB MecTaMU UU(PY eTUHULl YUCTUTENS U HUPy NECATKOB 3HAMEHATENS, Mbl
CHOBA MOJYYUM yCTOHYHBYIO IpOOB.

0) (9-10). [okaxuTte, 4YTO €CIAM YHCIAUTECIb W 3HAMCHATEIb YCTOHYMBOH JpoOoM —
JIECATU3HAYHBIE YUCIIA, TO UX HAMOOIBINNI OOLIMIA JETUTEND — TOXKE AECATU3HAYHOE YUCIIO.

11 (7-10). dokaxkuTe, dYTO MmpH JIOOOM HEUYETHOM N, OOJBIIEM EIUHHUIBI, YHCIIO

(1+1+...+i)-2-3-...-(n—1) JenuTes Ha N.
2 n-1

12 (8-10). Ha okpyxHocta ormedeHbl 100 kpacHbiX U 100 CHHHAX TOYEK TakK, YTO KpacHBIC U
CHHHE TOYKH YepeayIoTcs. B kax1oil KpacHOI TOYKE 3aMycaHo MOJIOKHUTEIBHOE YUCIIO, B KaXK IO
CHHEH — CyMMa 4Hcel B JIByX COCEIHUX KpacHBIX. [lokaxuTe, 4TO MOKHO 3aMEHUTH KaXJI0€ U3
200 3ammcaHHBIX YHCEI Ha IEJIO€ YHCIIO, OTIMYAIOIIeeCs OT HEro MEHbIIe 4eM Ha 1, TakuMm
o0pa3zoM, 4TOOBI B KaXJOW CHMHEW TOUYKE IMO-TpeKHEMY ObLIa 3amucaHa CyMMa YHCeNl B JIBYX
COCEeTHUX KPACHBIX TOUKaX.

13 (8-10). Orpe3ku AB u CD mnuHBI M pacioyioskeHbl Ha CTOpOHaxX yriia ¢ BepummHoi O Tak,
gT0 Touka A nexut mexay O u B, a Touka C — mexay O u D. Okazanoch, 94To CyIIecTByeT POBHO
OJIHA OKPY)KHOCTh, BbIceKaromias Ha orpe3kax AB m CD xopawsl mouHOM M/2. JloKakuTe, 4YTO

AC > m/2.

14 (9-10). B rpade 1000 BepmuH, U y Jar000ro pedpa OAWH M3 KOHIIOB MMEET CTEIICHb HE
6onee 10. KakoBo HanbobIiee BO3MOKHOE YHCII0 pedep Takoro rpada?

15 (9-10). Ompenenennas Ha Bcei uncioBoi ocu pynkius f(x) rakosa, 4To st M0O0TO YrcIa
x BeimoaHeno pasenctso f(f(f(...f(x)...))) = 1. Kakoe HauMeHbIlEE YMCIO KOPHEH MOKET

2019
umets ypaBaenue f(x) = 1?

16 (10). Ha xakoe HauOOJbIIIEEe YUCIIO YaCTe MOTYT Pa30OHUTh MPOCTPAHCTBO JBE BBIYKIIBIC
CTOYTOJIbHBIE TUPAMU/IBI?

Pa6ory cocraBun 4.C. Pybanos.



3AJIAHUSA BCTYINUTEJBHOMN PABOTHI 11O ®U3UKE

1 (8) «Ilpocmo kannay. Tloyemy mociae TOro, Kak Ha JIUCT OyMard TMomagacT Karuis BOJIBI,
pa3Mepsl MPOMOKIIEH YacTH OyMaru TMOCTENeHHO yBennmuuBarotcs? Ilouemy mocie BbICHIXaHUS
BOIbI Oymara Hepenko neopmupyetcs?

2 (8) «Haenumuey. Te, KTO JOOAT MUTHh TOPSYMIA Yail, IEpe TIIOTKOM 00S3aTEIbHO HAa HETO
nytoT. OHaKo, HEKOTOPBIE IYIOT Ha TOpsAYMid yal, mociie 4ero cpasy JeNalT TIOTOK, Ipyrue —
HOJIHOCST KPYXKKY C TOPSUMM YaeM KO PTY, BTATMBAIOT BO3AYX HaJ HEH, IOCIE YEro yKe AeNarT
r1oToK. OOBSICHUTE, B KAKOM CIIydae yail Ka)XeTcsl MeHee TOpSIYuM.

3 (8) «ITo oopoze ¢ JIMIIl». Ha puc. 1 npencrapies rpaduk > /e

3aBUCUMOCTA CKOPOCTH aBTOMOOWJIE © B JaHHBI MOMEHT
BpPEMEHHM OT MpoiJIeHHOro uM mytd S. Omnpenenure Bpems 10 |
JBUKEHUST aBTOMOOMJIS HA BcéM ydacTke mytu. Onpenenure, BO |
CKOJIbKO pa3 OTJIMYAeTCsl MaKCUMaJlbHOE 3HA4Y€HHE CpeaHei 5 !
IIYTEBOM CKOPOCTH OT €€ MUHUMAJIBHOTO 3HAYCHHUSI.

Cpennsast myteBas CKOPOCTb — 3TO OTHOILIEHHE BCETO
MPOMJICHHOTO TYTH KO BCEMY BpEeMEHHU IBIDKeHHS (Bkmodas O 5 10 15 20s,km
OCTaHOBKH). Puc. 1

4 (8) «Ky6 6 kybey». B cocyne ¢ BOAOH IUIaBaeT YACPKHUBACMBINH HUTBHIO JICISTHOM
KyOUK ¢ BMED3IINUM B HETO JICPEBSIHHBIM KYOMKOM MEHBIIIMX Pa3MEpPOB TaK, YTO OHH
MOJTHOCTBIO HAXOAATCS MoJa BoaoH (puc. 2). Ompenenurte, Ha CKOJIBKO H3MEHHTCS
CHJIa HATSHKCHHMS HUTH, KOTJa BECh JIEN pacTaeT, a JCPEBSHHBIAN KyOWK OyaeT mo-
MPEXKHEMY YICPKUBATHCS HUTHIO. [IIOTHOCTH Nbja paBHa p, = 900 Kr/m>, BOIEI —
p, = 1000 KF/Mg, nepeBa — p, = 600 kr/m°. Macca nbia paBaam, =300 r.

5 (8-9) «Komy cetinac neeko?». Ha dortorpadusx (puc.3a u 3 0) y - .
II0Ka3aHO, YTO KYBIIKH, 3aI0JIHCHHBIA BOJOM, MOXHO YAEpKUBATh Ha !t ¥ JH :

BECY BEPTUKAIIBHO, JEP)Kach 3a Py4yKy Mo-pazHoMy. B kakom ciydae

JUIS yep)KAHWs KyBIIMHA B BEPTUKAILHOM IIONOXCHHM mpuiaéres (. e
NPWIOKNTH MeHbIe yeunuid? [Touemy? =2l =
. ‘\ - od oS -4
6 (8-9) «Pasnosecue». 11IKOMbHUK BBINMIWI W3 JIHCTA TOJCTOMN b

dareps! TocTosIHHOM TonmMHb! 6yKBEI «I1» 1 «I1l», a Tarxke 3HaK «—». Puc.3a  Puc. 30
Ha npoTHBONOIOKHbIE KOHI[BI

pbluara OH IMOCTaBHJI OYKBBI "g’"c—j" ______________________ 2 E’
«II» u «I1I» Tak, Kak MOKa3aHo 1 [ 1d

Ha puc.4. Kyga Ha pblyar . 54 . 5q

ClICyeT MOJOXHUTh TOPU30H- _ I g .
TalbHO 3HAK «—», YTOOBI d“ | d]

pblyar OKazaJics B pe 4 A
uc.
paBHOBecuu? Ilneun pslyara

OTHOCHUTEIFHO OMOPHI OJMHAKOBHI 1 paBHEI | (1 >> d). |_|

7 (8-9) «Yaii ¢ méoomy. lllkonpbHUK MPHUTOTOBMI cebe uaii ¢ MEnom. Ompe-
JeIUTE, KaKyI0 4acTh OT OOIIEeH MacChl COMEPIKUMOTO KPYXKKH COCTABIIIET MET,
€CIIM  M3BECTHO, 4YTO CpEAHSAS IUIOTHOCTh CMECH OKa3ajach paBHOM
p. = 1050 kr/M°.  [LioTHOCTH  Ména p,, = 1400 KF/M3, yag 0e3 Méma — 5h
p, = 1000 K/,

Puc. 5



8 (8-10) «Tpouinuxy. B cucreme cooOIIarOMMUXCS COCYyI0B (pUC. 5) Bce BepTHKAlbHbIE TPYOKU
MMEIOT oxrHaKoBoe ceuerne S = 10 cM? u BbicoTy 10h = 50 cM, TOPH3OHTANBHBIE TPYOKH HMEIOT
MPEHEOPEKUMO MaJIble OOBEMBI.

1) B neyto Tpy6Ky HammBaorT Macio (p, =900 xr/m°) o6bémoM Vi = 650 M. Ompexenure
BBICOTY YPOBHSI Macijia B K10l TpyOKe.

2) 3aTeM B IIPaBBIH COCY MEUICHHO JONHBAIOT BOAY (p, = 1000 kr/m®) 06bémom V, = 550 mur.
N3BecTHO, 4TO Macio ¢ BOAOM He cmemuBaroTcsa. Omnpenenure, 10 KakoW BBICOTHI OyneT
3aIloJIHEHA KaXK1ast U3 TPyOOK.

9 (8-10) «Cexpemnoe e6ewecmeoy. W300peTEHHOE B CEKPETHOHM J1a0OPaTOpHUU BEMIECTBO
CHOCOOHO BBIACTATH TOTIOTHUTEIHHOE KOJTUIECTBO TEIUIOTHI B IPUCYTCTBHU BOJIbI, HAXOSIICHCS B
KHUJIKOM COCTOSIHUHM, HE MEHSSI IPH 3TOM CBOIO Maccy, TEMIEpaTypy U yIACIbHYIO TeIUIOEMKOCTD.
Korga BemecTBo maccoit m; =400 r, B3stoe npu temneparype t; = 20°C cmemanu ¢ KyOuKamu
mpa  wMaccoil m, (¢, = 2100 x/(xr - °C), A =3,35-10° Jx/kr, ¢, = 4200 JDx/(xr - °C),
L = 2,3 - 10°/k/kr), B3sTeIMM TpH TemmepaType t, = —10°C, TemmepaTypa CMeCH OKa3auach
paBHoii t3 =—-3°C. Korma BemectB Maccoit M; =400 npu To# ke HavyalbHOM Temmepartype 1
CMeIlIad BHOBH CO JIBJJOM Maccoil M, = 1 kr, HO mpu Temmeparype t3 = —3°C, TemmnepaTypa cmecH
okazamack paBHou 1, =10°C. Ompenennre KOHEUHYIO TEMIIEPaTypy CHCTEMBI 1, ecClid K
MOJIyYUBIIIEHCS BO BTOPOM cliydae cMecu 100aBuTh erie 400 r BeliecTna.

Tennonorepu He ydnThIBaliTe. BEmecTBO BBIACIAET TEIUIOTY MPU IIEPBOM KOHTAKTE C JKUAKON
BOJIOH B KOJIMUYECTBE, MPSIMO MPOTOPIIHOHAITBHOM €T0 MacCce W HE 3aBUCSIIIEM OT MAcCChl BOJIBI.

10 (8-10) «JIMIII 2019». Onpenenute CONMPOTUBICHUE MEKAY T. A U B 3IEKTPUIECKON CXEMBI,
nokazaHHo Ha puc. 6. M3BecTHO, UTO RI2, R/2
COMPOTHBIICHUE KAXJAOT0 YydYacTKa MPOBOJIOYHOU R/\/\/\[ I I
eNd B 3aBUCUMOCTH OT €ro JJIUHBI MEXITY | | ] R
BbIJICJICHHBIMHM TOYKaMHU paBHO b0 R, mu6o R/2. 4

[lyctb OAMH TOMOC HCTOUHMKa Toka ¢ Luc-©
HanpspkenneM U moakmiou€H Kk T. 4. K kakod W3 BBIIENEHHBIX Ha pUC. 6 TOYEK CIeayeT
MOJIKJIFOYUTh BTOPOHM TOJIOC UCTOYHUKA, YTOOBI MOIIHOCTh TOKAa B IIENH ObLIa MaKCUMaJIbHOW?

MunumanbHOM? KakoBbl 3HaueHuss 3TUX MomHocTe? ConpoTHBIEHMEM HCTOYHMKA TOKA
npeHeOpeub. [logkmouaTh HCTOYHUK B PEKUME KOPOTKOTO 3aMbIKaHUS HEJTb3sl.

11 (8-10) «3azepranver. [lepepucyiite puc. 7 B TETpab.
1) IMocTpoiiTe X0n Jy4ed OT TOYCUHOTO HCTOYHHUKA S U _*S( T L 60%.
3alITPUXYITE Bce 00JIacTH, B KOTOPBIE MTONAAAeT CBET. F O\L F 60/ 2F
2) Haiiiute Bce W300pakKeHUsT HUCTOYHUKA CBeTa S,
Puc. 7 4

NOMENIEHHOTO B (POKYC COOMpAromeil JHWH3bI, U YKaXHUTE
YCJIOBHSI, IPU KOTOPBIX OHU MOTYT OBbITh MOJY4YEHBI. 3epKaia
MOMEIIEHBI Ha TIBOMHOM (oKyce moJ1 yriioM 60° K ONTUYeCKOM
OCH.

12 (8-10) «Cmewannoe coedunenuey. Onpenennte CHITY
TOKAa M HampsOKEHHWE Ha BCEX pE3UCTOpax B  CXEMe,
NOKa3aHHONW Ha pHC. 8, CONMpOTHBIEHHE pe3ucTopa Rig, a
TaKXKe IIOJIHOC COMPOTUBJICHHE Iienu. M3BECTHO, 4YTO
Ri=10Mm, R,=20M, R3=30M, R;=40M, R5=50m,
Re=60M, R;=70M, Rg=40M, Rg=90mM, Ry= o0,
Ra = 0 Owm, a mokazanus npudopo | =1 A, U = 16 B.

Puc. 8



13 (9-10) «Hosass konécnas opmyray. Kpyripie Koméca KeIe3HOMTOPOKHON TEIEKKU
3aMEHWJIM Ha OBaJbHBIE KaK TOKa3aHO Ha pHc. 9, W Tenexka
Havajga JABIDKEHHE TakK, 4YTO €€ TOPHU30HTAJIbHAS CKOPOCTh
ocTaBajlaCh IOCTOSIHHOW M paBHOW o». Ompenenure YriioBYIO
CKOPOCTh BpAallleHHsI KOJIEC B MOMEHTHI, KOT/Ia OHU KacaroTcs
penbc Toukamu 4, B m C. Haiinure Takxke MNOJIHYIO CKOpPOCTb
TEJIEKKA B MOMEHT COIPHUKOCHOBEHHS KOJEC C penbcamu B T. B.
N3BecTHO, 4TO KOJECa HE MPOCKAIB3BIBAIOT, BPAIIAIOTCS CHHXPOHHO, HE OTPBIBAIOTCS OT PEJIbC, T.
A n C — HaxXoIATCSI COOTBETCTBEHHO Ha MAaKCHMaJbHOM M MHHHMAJIFHOM YAAJCHHWU OT LIEHTpa
xoneca, O4 =R, OC =R/2, OB = 2R/3, B MOMEHT KacaHusi ¢ peibcaMu T. B yron Hakiona OB
coctasiseT 30° ¢ TOPU30HTOM.

14 (9-10) «Kamanynemay». Katamynpra O 3alycka MSYHKOB IPEACTaBIIeT CcOOOM
BEPTUKANBHYI0O TpPYOKy, TMEpexomsimIylo B y
TJIaBHBIN M3TUO B HUKHEN 4acTH, BKOTIAHHYIO B
3€MII0  Tak, 4TO  BBIXOAHOE ~OTBepeTHe | | _h
HAXOJUTCS TOYHO Yy TIOBEPXHOCTH 3EMIIU
(puc. 10). Jlna 3amycka MSYMK I[OMEIIAIOT B
TpyOKy Ha BBICOTY h W OTImycKaroT. MsUuK,
BBUICTCB W3 3aKPYIJICHUS, YAAPSETCS O 3EMITIO
Ha pacCTOSIHMM S OT Havanma oTcuéra. B \ \Zy
OAUTMCTHYECKOW — TabIMIe  NpeICTaBJIeHbI w /X
HEKOTOphle JaHHble o 3aBucumoct S(h).
BoccranoBute HE3aI0JTHEHHBIE wierkn 46 10
Tabmuipl. CHITy TpEeHHS MSTYUKa O TPYOKY M COITPOTHBIICHUE BO3/IyXa HE YUUTHIBAKTE.

WIN |-
SN
w

15 (9-10) «Ha ecoprey. CBepXy W CHH3Y HAKJIOHHOW TUIOCKOCTH
MOJIBIDKHOM TOPKM Maccoil M TpHUCTaBIEHBl MarHUTHBIE OpYCKHU
MaccaMu My U M, Tak, KaKk MOKa3aHo Ha puc. 11, a 3aTrem oTnyIIEeHBI. m

N3BectHO, yTo M > My > M,. Cuna npuTsHKeHUs: MexAy Opyckamu o M
B paccMaTpuBaeMblii MOMEHT BpeMeHU paBHa F (He mensercs npu 2
OTHOCUTEJIbHOM JABW)KEHHM Te€J, JOCTaTO4YHa JUIsi TOTrO, YTOOBI L
Opycok M, He OTPBIBAJICSA OT HAKIOHHOW IJIOCKOCTH). YTON HAKIOHA  py- 11 J
TOpPKHU paBeH o.. Mex1y BepXHUM OpYCKOM U TOPKOH, a TaKKe MEXKIY
TOPKON M TOPU3OHTATBHOW MOBEPXHOCTHIO TPEHUS HET, MEXAY HIXKHUM OpPYCKOM M, M TOPKOU
K03 (ULMEHT TPEHUS PaBeH L.

1) IokaxxuTe BCe CUITBI, IEHCTBYIOIIE HAa OPYCKH U TOPKY cpa3y MOCIe OTIYCKaHUs OpPYCKOB.

2) 3anuiimMTe BTOPON 3aKOH JUHAMHKH JUTS KXKJOTO U3 TN B MPOCKIUHU HA 2OPUSOHMATbHYIO U
6epMUKAaNIbHYI0 OCU, 0003HAYMB YCKOPEHHE MIEPBOTO TeIa OMHOCUMENbHO 20PKU d1, BTOPOTO Tena
OMHOCUMENbHO 20PKU aj.

3) OmnpenenuTe yCKOpEeHUE TOPKH, B cirydae, koraa i = 0.

16 (10) «Apxkmuxay. Jlenokony «Apktuka» maccod M = 33540 T HY)KHO MPEOOICTh JICATHOE
moJjie, CEYeHHWe KOTOpPOro TOKa3aHo Ha pwuc. 12 o

37l l
(I=50M, h=1Mm), Tak 4To B Hayaje M KOHLE | : el
JICISTHOTO TIOJIA JICJIOKOJ HaxomuTcs B mokoe. Cuima | @ ' ¢'
TATU JIeJOKOJIa MOCTOsSiHHa U paBHa Fy=7 MH, a 2h —

CHJIa CONPOTHUBIEHHUS CO CTOPOHBI Pa3pyIIAEMOIO '_';]'1: _______________________ :Al' '_'_'_'_'_'_'_'_'_'_B'IA:_'
TbJa TIPOTIOPIMOHANBHA €ro Tommune Fey,p =ah, TaE  p . 19
o =2MH/M. Onpenenmure MHHMMAIbHOE BpEMS



NPOXOXKIACHHUS JIEAOKOJIOM JIEASHOTO IIOJIsI, €CJIM MaKCUMajbHash CKOpPOCTh JBHKEHHUS IpHU
pa3pylleHuu Jibjia He IPEeBBIIAET Uy = 9 M/c.

17 (10) «Tennosot npoyeccy. B P
TEIUION30JMPOBAHHOM  COCyJI€ CEYCHHEM S TIOJ
HEBECOMBIM TETJIOU30JIUPOBAHHBIM MOpIUTHEM
HAXOJUTCSl MICATBbHBIN OAHOATOMHBIM Ta3 (puc. 13).
BHauane moOpIIeHb HaXOOUTCs Ha BbicoTe hg, a ho - PoT—=
JIaBJICHUE Tra3a MoJ IMOpPIIHEM paBHO po. JlelicTBue Po/2 :

BHEIIHUX CHJI Ha TOPUIEHb 3aBUCUT OT BBICOTHI IO 0 '

3akonHy p(h), mokazanHomy Ha puc. 14. 'a3y cooOmaroT 0 ho h
HEKOTOpoe KoimdecTBO TerioTel Q. Ompenenute, HA  Puc, 13 Puc. 14

KaKOW BBICOTE€ OCTAHOBHUTCS IMOPILIECHb.

18 (10) «Tox ymeuxuy. JIBe mapauienbHbIC TPOBOASIINE IUIACTUHBI BKIIFOUCHBI B
nenb (puc. 15). Ha oaHy W3 IUIaCTUH TNOMEIIAIOT MAaJEHbKUW METAJNTHYECKUN P
IIapuK, Macchl M u paguyca r << d. OueHuTe CpeAHHH TOK B IIEMH 3a OOJIBIIOWH
MPOMEXYTOK BPEMEHH, €CJIM MIApUK C IUIACTHHAMHU B3aMMOJICHCTBYET aOCOIIOTHO d
HEYTpPYyro, ObICTPO OOMEHMBAETCS 3aps/IOM C IJIACTUHAMM, 33 Mpeesbl IUIACTUH He
BoutetaeT. Cunmy TsokeCTH H S(GQEKT JJIEKTPUYECKHX H300pakeHuil 3apsga B ——]

IJIACTUHAX HEe yuyHuThIBanTe. [lojie Mexay MIACTUHAMU CYUTAUTE OJTHOPOIHBIM. 1L5J0
Puc.

Pabory cocrasunmm K.A. Koxanos, /[.B. Ilepesowurxos, A.I1. Copoxun



3AJJAHUS BCTYINIUTEJABHOM PABOTHI IO XUMUHN

1. (8) HanuiuTe ypaBHEHHs peakiiii MEXy IBYMs ra3aMu (JUIs KaKI0ro MyHKTa He 00JIbIIe
JIBYX), B KOTOPBIX 00pa3yroTcs (MOXKHO BMECTE C JPYTMMH BEIIECTBAMH):

a) mpocToe ra3000pazHoe BEUIECTBO 0) npocToe TBEp0E BEIIECTBO
B) CJI0KHOE 7KHMJIKOE BEIIECTBO I) COJlb

2. (8) Yacrto, uToOBI corperbecsi, Mbl IIbEM ropsunii yail. CorpeBacMcsi Mbl HE TOJBKO 3a CUET
TEeIJIa JKUJIKOCTH, HO M 3a CYET OKMCIEHMs caxapa. s mpocTOTHI NPEAINOIOXKHM, YTO caxap
spisgercs rioko30it (o(C) = 40%; o(H) = 6,67%; o(0) = 53,33%; M = 180 r/mMob).

a) Beisequre ¢opmyny rimoko3bl. OTBeT moarBepaute pacuéroMm. CTaHIAapTHBIA pelent 4as
IpesICTaBIseT cOO0M pacTBOPEHUE ABYX YalHBIX JIOKEK caxapa (IroKo3bl) B 250 M1 HacTos vasl.

0) [Ipunumasi, 9yTO OJIHA YaliHAas JIO’KKAa BMEIAET 5 T caxapa (TJIFOKO3bI), OMPEACIIUTE MACCOBYIO
JIOJIIO caxapa U MOJISIPHYIO KOHIIEHTpAIIUIO caxapa B 4yae (Maccoil KOMIIOHEHTOB 4asi peHeOpeyh).

B) HanmumuTe TepMOXMMHUYECKOE ypaBHEHHME peakIMu okucieHus Timokossl (Q° = 2802,8
k/[>x/MOB).

F) BBI‘-II/ICJII/ITC, KaKO€ KOJIMYCCTBO TCIJIOTBI BBIACIUTCA IIPU OKHUCIICHHUHU BCEM TJIIOKO3BI U3 1
CTaKaHa 4asd.

a) Omnpenenure, HACKOJBKO IOBBICHTCS TEMIIEpaTypa Tela dejoBeka maccod S50 Kr mocie
_ -1 o1
BeiuTOro vas. (C(rena) = 4200 [x-kr —-°C ~; TEII00OMEHOM Tella ¥ XKHUAKOCTH IPEHEOPEYbD).

3. (8) Cmech BemectB A 1 B maccoii 10 T o6padoTtanu kpernkum pactBopom NaOH. Tlpu stom
Beiemics raz C (p = 0,09 kr/m® MIPH H.Y.), OCTAJICS HE PACTBOPHBIIHICSI OCTATOK U 00pa30BaioCh
BeniecTBO D. Ilpu aeiicTBUM Ha TOMyYEeHHBIN pacTBOP COJITHOM KHCJIOTHI HAOIIOAACTCS BHITIAJICHHE
Oenoro ocanka E, mpokanuBanue KOTOpOro MPUBOAUT K 0Opa3oBanuio BertectBa F (m(0) = 53,3 %).
[Tpu 06paboTKe TOM ke CMECH KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTOW HAOIIOAAeTCsl BBIJCICHUE
oyporo raza G u raza H, koTopblii BhI3bIBaE€T MOMYTHEHUE M3BECTKOBON BOJIbI (BemiecTBo ). Ecnu
TaKyI0 HaBEeCKy Ckeub BO (hTope, To oOpazyetcst cmech razoB (J u K) maccoit 58,86 .

a) Onpenenure, BemectBa A — K. OTBeT NMOATBEPAUTE PACUETOM.
0) Hanumvre ypaBHEHUS peaklnid.
B) Omnpenenure CocTaB UCXOIHOM CMECH B MaCCOBBIX MPOIICHTAX.

r) Uro mpomsoiaér, ecim cmech razoB J u K mpomyctuth depe3 Boay? OTBET NMOATBEPIUTE
YpaBHEHUSAMH MPOUCXOASAIINX PEAKIIUH.

4. (8) IOnb1ii xumuk Bans Hamien B j1a0oparopvi B CTakaHE YepHBIA TOPOMIOK. BaHs permt
NpOBECTH aHalIW3 3TOr0 BelllecTBAa. B Boje M 1ierodax 3TO BEIIECTBO HE PACTBOPSIIOCH, HO
pacTBOPUIIOCH B U30BITKE COISIHOM KUCIIOTE, TIPU 3TOM PAacTBOpP OKpacuics B pbLKUM 1BeT (peakuus 1),
KOTOpBIA YCUJIMJICS TIPU CTOSHUM B Te€YEeHHE HEeKoToporo BpeMeHu (peakuus 2). K momydueHHOMY
pactBopy Banst 106aBuI1 HOZOBOIOPOAHOM KUCIIOTHI, PU 3TOM BbINaJ TEMHBINH 0canok (peakmus 3). K
noJy4deHHOM cmecu Bans moGaBun Trocynb(daT HaTpus, B pe3yiabTaTe Yero OCaJoK pacTBOPMIICH, a
pPacTBOp OKpacwicsi B CBETJO-3ejeHbIi 1BeT (peakuus 4). [Ipu moGaBneHun MIENOUM K MOTYyYEHHOMY
pactBopy Banst yBuzmen oOpa3zoBaHue 3€J€HOrO Ocajka (peakiys S5), KOTOpbI OH OT(UIBTpOBaT U
NpOKaJIMI Ha Bo3ayxe (peakuusi 6). B pesynprare Bans ¢ yauBneHneM oOHApYKWUJI, YTO MOTYYMIICS
UCXOMHBIN uepHblid mopomok. Torna BaHs B3sil BTOpYIO MOPIMIO YEPHOTO TOPOIIKAa U 00paboTat
KOHLIEHTPUPOBAaHHOW a30THOM Kucinotod (peakuus 7). B pesynprare Bbyiemwics ras, a Iocie
N00aBIICHUS K IOIYYEHHOMY PacTBOP MOTAIlA BINAJI PhLKUN 0CAI0K U BBIIENHIICS OypbIif ra3 (peakuus
8), KOTOpBIi MpeKpacHO pacTBOpWIICS B eaxoM Hatpe (peakuus 9). Ilpu nobaBieHun K mociaegHeMy
PacTBOpPY KOHLIEHTPUPOBAHHOM CEPHOMN KHCIIOTHI, paCTBOP CHauajga IpruoOpen roiayOoil LBeT (peakuus
10), a 3aTem cTaj 3eJeHbIM, TIPY 3TOM CHOBA BBIZICTHIICS OyphIi ra3 (peakmus 11).

a) [Tomorure Bane ycraHOBUTH (hopMyiy BELIECTBa, COAEPIKALIErocs B YEPHOM Iopolike. B
BUJIE KAKMX MUHEPAJIOB 3TO BELLECTBO BCTPEYAETCs B IpUpoAE?



0) Hanummre ypaBHEHMsI peakUuid, ¢ MOMOIIBIO KOTOPBIX MOYKHO OCYILECTBUTH YKa3aHHBIE B
YCJIOBUM IIPEBPALLCHUS.

5. (8) DKBUMOJISIPHYIO CMECh TPEX METAJUIOB Maccoi 25 T pa3Jeiuii Ha TPH paBHBIC YACTH.
[TepByto 06paboTanu BoaOH, BTOPYIO M30BITKOM PacTBOpa IIEIOYH, TPEThI0 — KUCIOTOH. OO0beM
rasza, BBIJICIIUBIIETOCS B KaXAOM ciiydae, coctaBwi 2,24 i1, 3,36 1 u 6,72 JI, COOTBETCTBEHHO.
VYcTaHOBUTE KaUECTBEHHBIN U KOJIMYECTBEHHBIH (B % 10 Macce) COCTaB CMECH, €CIIM U3BECTHO, UTO
B PacTBOpE, MOJTYUYEHHOM Tociie 00pabOTKU CONSTHOM KUCIOTOW, CMECh PACTBOPUIIACH MOJHOCTHIO
1 00pa30BaIMCh OAHO3APSIHbIN, IBYX3apsIIHbIN U TPEX3apsAHbIA KaTHOHBI.

6. (8-9) Peakuuu ropeHus SBIAIOTCS BeCbMa SK30TEPMHUUYHBIMH M YaCTO HCIOJB3YIOTCS IS
nony4yeHust sHeprur. OTHUM U3 HauboJee NMEPCHEeKTUBHBIX MCTOUYHUKOB JIJIS MOJIYyUYEHUS] SHEPTUU
SIBJISIETCSL BONOPOAHOE TOIUIMBO. Tak, mpu cropanuu 10 JI cTeXMOMETPUYECKOM CMECH BOAOPOJA U
Kkucinopoaa (Haxoxsmeiics npu temneparype 250°C u gaBnenuun B 1 Oap) Beiaensiercss 65 k/[x
teruia. OCHOBHOM TIpo06JieMOi BOJOPOTHONW SHEPreTHKHU SIBJISETCS XPAaHEHHWE W TPAHCIOPTHUPOBKA
Bojioposia. OMHUM M3 pElIeHU Ha JaHHBIA MOMEHT SIBJIsIETCSl 00pa3oBaHUE MPU B3aUMOCHCTBUU
amMmMuaka u aubopana agaykra X. [Ipu HarpeBanuu X, conepskamiero 54,84% a3ora, MakCUMAaIbHO
MOKHO BbIIEIUTh 19,4% Bogopoda mo macce, UCXOIs U3 MacChl UCXOAHOro aanykra. IIpu atom
BbIJIEJIEHUE BOJOPO/1a IPOUCXOIUT B 3 CTAAUM.

a) Hanumure ypaBHeHUs peakiyu 00pa3oBaHUsl aJIyKTa U €ro MOCIEI0BaTEIbHOTO Pa3IoKEeHHUS.
0) Onpenenure, Kakoe KOJUYECTBO HHEPTUM MOXKHO IOJYYUTh MPH CTOPaHHUU BOJOPOJA,

noiydyeHHoro u3 62 r X, eciM BBIXOJA Ha Kaxaou craguu coctaBiusieT 90%, 85% wu 70%,
COOTBETCTBEHHO.

7. (8-9) IIpu momHOM CrOpaHUM BEIIECTBa A C 3alaxoM TYXJIBIX SUI] 00pa3yeTcs BemecTBo B.
BemectBo B criocoOHO pearnpoBath ¢ kEnTo-3enéHbM razom C (ruiotHocTh 1o renuto 17,75) ¢
oOpa3oBaHueM BemiecTBa D.

a) Onpenenute BemectBa A, B, C, D. OtBer noaresepaute pacuéroM. Hanummre ypaBHeHUs
peaKuui.

0) BemnectBo D momecTrim B 3aKpBITHIA COCYl U Harpenu J1o Temreparypbl 398 K. JlaBnenue B
cucteme coctaBwiio 5 atM. Onpenenure napuuanbHOE JaBICHUE KaKO0r0 KOMIIOHEHTA B CUCTEME.
Koncranra paBHoBecus paBHa 0,47. BeraucinTe mI0THOCTh CMECH B COCY/JIE 1O BO3YXY.

B) Eciin Ha BemectBo D monetictBoBaTh BOJ0M, TO oOpasyercs cmech E u F. Coenunenue B
crocoOHO B3aUMOJICHCTBOBATH C KHCIOPOJOM B IMPUCYTCTBUHU KaTaiuzaTopa ¢ obpazoBanuem G.
B3aumopeiicteue G ¢ Bomoii mpuBonut k obpazoanuto E. Omnpenenutene Bemecta E, F, G.
Hanummure ypaBHenust peakuuid. Jna peakunmn B — G ykaxure kartanuzarop. Ilpemnoxure
crioco0 pasnenenus cmecu E u F.

8. (9) Dnement X ObLT BHEpBBIC BhIACICH U3 MuHEpana A. Penkuit munepan P, nuzomopdHsIii
A, KOTOpPBIIf COCTOUT U3 YETHIPEX FIEMEHTOB, MOJIBEPIJIA KOJIMYECTBEHHOMY aHAIIN3Yy.

OnbiT 1. HaBecky 1  munepana wmaccoit  1.5080r pactBopmim B W30BITKE ropsiyei
KOHLICHTPUPOBAHHOM  a30THOM  KHUCJIOTHI, IPOKUISATUIM, IIOJY4YCHHBIH CHHHUHM  PacTBOP
npoUIBTPOBAIN, OCAJOK MPOMBLIN TUCTUUNIMPOBAHHONW BOAOW, (PUIBTPAT M MPOMBIBHBIE BO/IbI
obbenmuauan u paszbaBwm Ao 250.0 miu. Yepes amukBoty oObemoM 50.00 My mpomyCTHIN
MOCTOSIHHBIN TOK cuioit 0.25 A, u3MeHeHne Macchl AIEKTPOoIa MPeKpaTiioch yepe3 26 muH 47 ¢, a
Macca 3JIeKTpoaa yBenuuuaack Ha 214.7 mr (Beixon 1o Toky 100%).

IIpOMBITBINT OCaZOK, IOJYYEHHBIM IIOCIE PACTBOPEHUS B a30THOW KHUCIIOTE, NPOKAIUIN 10
MOCTOSIHHOM Macchl U B3Becuiu. [locie atoro ero mpokanusanu npu 1000 °C B Toke Bogopoaa 10
NOCTOSIHHOM Maccel. Macca ocaaka O M IOCIE€ NPOKAJIMBAHMUS B TOKE BOJOpOJA COCTaBUIIA
171.6 mr u 119.1 Mr COOTBETCTBEHHO.

OmnbiT 2. HaBecky 2 Maccot 1.4976 T Takke pacTBOPUIM B HW30OBITKE KOHIICHTPUPOBAHHOMU
a30THOM KUCHOTHL. [lomydeHHyY0 cMecCh TpMXKABl yNAPWIN C KOHLICHTPUPOBAHHOW CEPHOU



KHUCJIOTOM 110 TosBiIeHHsI OenbiX mapoB. PacTBop pazbaBuim BOAOH, OTQMIBTPOBAIU, OCAIOK
IPOMBUIN TUCTHILTMPOBAHHON BoAoW. O0beiMHEHHbIE (DUIIBTPATHI IEPEHECTH B MEPHYIO KOJIOY Ha
250.0 vt 1 noBenmu mo metku. K ammkBote oOobemom 20.00 mi mpubaBuiIM U30BITOK pacTBOpa
MOJIMJa Kajusl, NoJlydeHHbIH pacTBop oTtuTpoBanu 12.25 mun 0.0500 M pactBOopom THOCyib(aTa
HATpHUS 10 UCUYE3HOBEHUS CUHEH OKPACKU Kpaxmara.

OmnpiT 3. HaBecky 3 maccoit 1.1329 1 crumaBumm ¢ OepTOJIETOBOM  COJIBIO W COJOM.
[lony4yeHHbIN MJIaB TPOKUISITUIN B pa30aBICHHON COJITHOM KHUCIIOTE, a J1ajiee Yyepe3 MOITYyYEHHYIO
CMECh MPOMYCTUIIN U30BITOK CEPOBOIOPOA U CHOBA MPOKUMISATIIN. PacTBOp oTnenuiu ot ocajaka
buIbTpOBaHUEM, OCAJIOK MPOMBUIH, MPOMBIBHBIE BOABI U (PUIBTPAT MEPEHECTH B MEPHYIO KOJOY
Ha 250.0 mx u poBenu 10 Metku. K anukBore o6vemom 10.00 mn mpubaBunu 50.0 M 0.0100 M
pacTBopa xyopuaa Oapus, qajiee NpuOaBUIM PACTBOP TMIPOKCUAA Kadusl, MHAUKATOP (PryopekcoH
u ortutpoBaiu 20.45 min 0.0100 M pactBopa DJITA 10 u3MeHEeHUs] OKPACKHU.

a) O kakom snmeMente X uuaer peusb? OTBeT moATBepauTe pacueTroMm. M3 kakoro MuHepana oH
ObLT BIIepBbIE BbIACNCH? J{Jg Yero ucmoiab3yercs 3JIeMEHT X U €r0 COCTUHECHUS ?

0) Omnpenenute, KaKue MIEMEHTHI BXOAT B cocTaB MuHepana P. OTBer obocHyiiTe.

B) Omnpenenure MaccoBbIE JOJAM 3THX OHJIEMEHTOB B MuHepaie P u mnpenmoxure ero
smnupuueckyto popmyny. (Muaexc snementa X B gopmyne npumute paBHbIM 1.) Omnpenenure
CTEIEHU OKHCIICHHSI BCEX 3JIEMEHTOB B MuHepaie P.

r) JIns dvero B ombiTe 2 TmOCie O0OpaOOTKM a30THOW KHUCIOTOW CMeCh YyHapuBald C
KOHIICHTPUPOBAHHOM CEpHOM KUCI0TOW? Hanummre pa3BepHyThIN OTBET.

A1) MoxxHO 1 B ombITe 3 3aMEHUTH PAcTBOpP XJIOpUAa Oapusi pacTBOPOM XJIOpUJAa KaabIHs?
[TpuBeaute HeoOXoAMMBIE OOBSICHEHUS.

¢) Hanummre ypaBHEHUS BCeX peaklyii, YIIOMUHAKOIIUXCS B METOAUKAX.

9. (9) PamnoakTuBHBIN pacman, OyAydd CaMOIPOU3BOJIBHBIM BEPOSTHOCTHBIM SIBJICHHEM,
IPOUCXOAIINM 0€3 B3auMOJICUCTBUS PaJMOAKTUBHBIX aTOMOB MEXK]y COOOM M HE 3aBUCSIIMM OT
JPYTUX B3aMMOJECUCTBUN, IPEKPACHO WILTFOCTPUPYET KMHETUKY PEAKIIMK NEPBOro nopsaka. Kpome
TOr0, B OTJIMYHAE OT XUMUYECKUX PEaKLUii, €r0 KUHETHKA HE 3aBUCUT OT TEMIIEPATYpPHI, 1aBICHUS,
XUMHUYECKOTO OKpPYKEHHUS PaAMOAKTUBHBIX AaTOMOB, MPUCYTCTBHUS 3JIEKTPUUECKHUX, MAarHUTHBIX
IOJIEH, a NMOTOMY BCE pPEaKUMM pPaJAMOAKTUBHOIO paclala KOHTPOJMPYIOTCS JIMIIb OJHUM
napamMeTpoM — nepuoaoM nogaypacnana Typ.

a) Uro Takoe nepuon nonypacmnana? Kak 3aBUCHT OT BpeMEHHM YUCIIO PaIMOAKTUBHBIX szep N,
€CIM HA4YaJIbHOE KOJIMYECTBO paBHIOCh Np? KonmuecTBO paguoakTHBHBIX aTOMOB BN
yMeHbIIMI0Ch Ha 29.37% 3a 300 cexyna. Onpenenure ero nepuo/ noaypacnaia.

CkopocTb pacnaa XapakTepHu3yeTcs aKTUBHOCTbIO A — 3TO YHCIIO pacnaoB, IPOUCXOIAIIUX B
eAUHUIY BpeMeHH. TpaaulMoHHAas eauHUIAa u3MepeHus akTuBHOCTH —— bekkepens (bk),
1Bk =c¢ ', 4To oTBewaer | pacmagy B CeKyHIy. JTa BEITMUMHA HCIIONB3YETCS IS OMPENCICHHS
KOJIMYECTBA PAJUOAKTUBHBIX S/E€p, TaK KaK OHAa JIETKO M3MEpSeTcsl IO WHTEHCUBHOCTH

PAaaAOAKTHUBHOTO H3JTYYCHHA, 4 aKTHUBHOCTH IIPOINOPHHOHAIBbHA KOJHWYCCTBY OCTABHIMXCA SAOCP:
A= (|n2/T1/2)N.

0) Kak 3aBUCHT OT BpEMEHM AKTUBHOCTb HEKOTOPOIO pPaJMOHYKIHMJA, €CIU €ro MNepUuoa
noJrypacmaja paBeH T/, a Ha4allbHasi aKTHBHOCTH COCTABIISIET Ay?

B) 22.4 11 (H.y.) Kucmopoa ¢ mpumecHsME m3otomamu O (T, =122 ¢) u 0 (T, = 26 ¢)
IIOMECTUJIN B JIETEKTOP U CTAJIM PErUCTPUPOBATH AKTUBHOCTH B PAa3JIMYHBIE MOMEHTBHI BPEMEHHU.
Pe3ynpTaThl n3MepeHuii npecTaBIeHbl B TA0JIHLIE:

t, C 0 60
A, I'bk 823.7 340.6

5~ 19
Omnpenenute coaepxanue (B %) ~O u O B aHANU3UPYEMOM 00beMe KUCIOPO/Ia.




r) OueHp 4acTO PAJMOHYKIIMJ NIPETEPIEBAET CEPUI0 IMPEBPAIICHUM, TO €CTh HPOIYKTHI €ro
pacnaza TakKe SBISIIOTCA paAUOaKTUBHBIMU. PaccMoTpuM B 000OILIEHHOM BHJE TakKoe

T‘l TZ
— — S v — — —
npeBparicHue: A=>B-Coas B pauanemelii MOMEHT BpeMeHH Npa =N, Ng=Nc=0.

KauecTBenHo Hapucyiite rpaduku 3aBUCUMOCTH OT BpeMeHu KosnnuecTB N atomoB A, B u C (Ha
OJIHOM rpaduKe) U CyMMapHON aKTUBHOCTH A (Ha oTlenbHOM rpaduke nona rpaduxom st N) s
cnenyronux cinyvaeB: 1) Ty =1¢,T,=20¢;2) T;=T,=5¢;3) T;=20c¢, T, =1c.
10. (9-10) IIpu smexTponuse pacTBopa cyib(dara IBYXBaJCHTHOrO MeTajia X Ha HWHEPTHBIX
3JIEKTpOJIax npu cuiie Toka 5 A B reuenue 10 munyt Boinenmwiocs 0,0166 r meraiuia.
a) Onpenenute metamt X. OTBET NOJATBEPAUTE PACUETOM.
0) 3anuiuTe ypaBHEHUE peakiny (YKaKHUTE MPOLECCHl Ha KaToJe U aHOJIE).
B) Omnpeienure, yeMy paBHa KOHCTaHTa PEaKIIMH, €CJIM CTEIICHb NpeBpaleHus paBHa 1,16.
r) Onpenenure napiyaibHOE TaBJICHUE BhIICIUBIIErocs ra3a (p(oomur) = 1,03 atm).
n) Kakne moOouHbIe Mporiecchl MOTYT MPOTEKATh NMpH dJiekTponu3e? Hamwmmre ypaBHEHHS
peakuui.
11. (9(a-B)-10) Pasnoxenne cynbdara pryta (II) mMpPOMCXOAMT MO-pa3sHOMY Ha OTKPHITOM
BO3/IyX€ U B 3aKPBITOM COCY/IE.

a) Hanumure ypaBHeHue pasnoxenHus cynbdara pryru (II) Ha OTKpbITOM BO31yXe NpU
HarpeBaHUHU («B €CTECTBEHHBIX YCIOBUAXY).

Pasznoxxenue cynbgara pryru HaunHaercs npu 450°C. McXoHBIMU MPOIYKTaMU Pa3loKEHUS
SBJISIIOTCS. HEYCTOMUYMBOE MpHU JaHHOM TeMmIepaType TBepaoe BemecTBo 1 u ra3 2, mocne 4ero c
HUMH TIPOMCXOJAT JajdbHEHIINE XWMHYECKHE TPEBPALICHHS, XapaKTepU3yeMble JBYMS
ypaBHEHMSIMH. B 3aBUCMMOCTH OT yCIIOBUI SKCIEPUMEHTA, OJTHO U3 BEIIECTB (BEIIECTBO 3) MOXKET
IPUCYTCTBOBATh Cpa3y B JIBYX arperaTHbIX COCTOSHUSX.

0) Hanmummre ypaBHEHUS TpeX YIMOMSHYTBIX PEaKIMi U PEaKkIrio UCIIapeHus BElecTBa 3.

B Ttabnuue HMxe NpUBOAATCS TEPMOAMHAMMYECKHE JaHHble ans cyinbdara pryru (ll) u
IPOAYKTOB €r0 Pa3I0oKEeHUS:

BemectBo AfHagg’, KJIK/MOID Syes » JIk/MonBK Cpo, Jx/moms K
HgSO4(TB) -707.932
Aqn -90.876 70.291 44.057
B 0 75.897 27.982
B 61.404 174.857 20.786
Ceo —438.985 120.289 179.912
Cn —395.848 256.688 50.688
Dy —296.896 248.069 39.873
Eq 0 205.036 29.,35

B) Onupasce Ha 3HaYCHHS B Tabiuile, UAeHTUPUIUPYHTE Kaxkaoe BemecTBo. OO0CHYTE CBOM
otBet! Paccumnraiite crangaptable 3HTANbNUU AH,gg0 peakunmii us3 m. 2.

r) Paccuuraiite HopmanbHble TeMIEpaTypsl KureHus Beniects B u C.

B cocyn o6pemom 22.78 i1, 3anonHeHHBINH azotoM (25 °C, 100 kIla), BHecnn 296.66 cynbdara
prytu (II) u mHarpenu no 750 °C. Paznoxenue cynbharta pTyTH IPOU30ILUIO TOJTHOCTHIO.

m) Paccunraiite crangapTHoe nu3aMeHeHue sHepruu [ mo6oca A;G amst mporeccoB, MPOUCKOSAIINX
B cocyze mnociie paznoxeHus cynbdata pryru (II) mpu temnepatype 750 °C. Ilpu sToM yuTuTe
3aBHCHMOCTh JHTAJIBIIUN M DHTPOIHMU BEIIECTB OT TeMIepaTypbl. Hamuimmre BBIpaKeHHS IS
KOHCTaHT PaBHOBECHSI 3TUX MPOIECCOB U BBIYUCIIUTE HX.

e) PaccuuraiiTe paBHOBECHBIH COCTAB COJIEPKUMOTrO COCYa TP ITUX YCIOBUSIX.

3)* PaccuuTaiiTe KOJIMUECTBO TEIJIOTHI, MOTpeOoBaBIIeecs sl HarpeBaHus cocyaa ot 25 °C no
750 °C (¢ yuyeToM MpOoUCXOSIINX B HEM MPOIIECCOB).



IIpnmeuanne: ucnosb3yiiTe 3akoH ['ecca, cHavana npoBens BCe XMMHMUYECKUE MPEBpaIlleHus B
HEoO0X0oAUMBIX KoiuuecTBax mpu 25 °C u paccuuTaB uX TemiaoBod 3¢¢ekrt, a nanee HarpeBas
IPOJYKTHI B HYKHBIX KonmyecTtBax 10 750 °C.

[ns cipaBku:

« U3orepma Bant-Todda: A,Gr = —RTInK, rae K — koHcTaHTa paBHOBECHS TIPOIIECCa.

* 3aBUCUMOCTh MOJISIPHOM SHTAJIBITHH U YHTPOITUHU BEIIECTBA OT TEMIIEPATYPHI:

Hr'(X) = Haes (X) + Cp (X)(T — 298) St (X) = Saeg (X) + Cy (X)In(7/298)

* TernoBoii 3¢ ekt peakuuu B ycnoBusx V = const:

Qv= AH + AVRT, roe Av — W3MeHEHHe KOJIMYeCTBa razoo0pa3HbIX MOJEKYJT Ha OJHO
ypaBHEHHUE peakuu, Hanpumep, 11 peakiuu N, + 3H, = 2NH3; Av = -2, a nns peakuu

C5H10(>K) + 7-502(r) = 5C02(r) + 5H20(>K) Av=-205.

B ycrmoBusx V =const temiora, 3aTpadyeHHas Ha HAarpeBaHWE N MOJb BEIIECTBA, paBHA
Qv = nCyAT, rae Cy — n3oxopnas TemnoeMkocts. g razo Cy = C, — R, U1 oCTaJIbHBIX BEIIECTB
CV = Cp.

Bo Bcex ypaBuenmsix R =8.314 J[x/mMonb'K — yHuBepcanmbHasi Ta3oBasl MOCTOSHHAs, | —
temmneparypa B K, T =t + 273.

12. (9-10) IIpocroe BermiecTBO, OOpa30BaHHOE 3JIEMEHTOM A, pearupyeT ¢ BOJOPOJIHBIM
coenuHenueM snementa b. [IpogykrtaMu peakiuu sSBIsSIOTCS BOAOPOAHOE COEIUHEHUE PJIEMEHTa A
u BeulectBo B (peakmusi 1). BemectBo B npu B3auMoaeiicTBUM ¢ BOJOPOJIHBIM COEIUHEHUEM
anementa I' oOpasyer BomopomHoe coeauHeHue djaeMeHTa A u BemiectBo I (peakmus 2).
Bonoponnoe coennHenue simeMeHTa I MOXKHO TakKe MOJY4YUTh IPH B3aUMOJCHUCTBUU JIBYX
MoJsiekyn BemiectBa I, mpu 3TOoM, Kpome Toro, obpasyercsi BemiectBo E (peakums 3). Eme
U3BECTHO, YTO BOJAOPOJIHOE coequHeHune aieMenTa I' oOpasyer acconuarsl, a MOJIEKYJIsIpHAs Macca
BemiecTBa Jl paBHa MOJIEKYJISIpHOM Macce MPOCTOro BEIIeCTBa, 00pa3oBaHHOTO deMeHToM I

a) 3amoJHUTE TaOIHUITY:

BewectTBo ®opmyia | Hazsanue | bana
IIpocToe BemiecTBO A
Bonopoanoe coenunenue anemenTta b
BongopoaHoe coenrHeHne dieMeHTa A
Bemectso B
Bonopoanoe coennuenne snementa I’
BemectBo JI*
Bemectso E
ITpoctoe BemecTBo I'*
* — 711 ATHX BEUIECTB BO BTOPOM CTOJIOIE IPUBEIUTE 3HAUCHUST MOJICKYJISIPHBIX Macc.

0) Kakue mnpoaykTel MOdy4yarOTCs MpU B3auMOJECHCTBUM BemectBa E ¢ BOJOpPOIHBIM
COEMHEHHEM dJleMeHTa A”?
B) B kakux ycnoBusx u3 Bemectsa /I momyuaercs BemectBo E (peakuus 4)?

r) Hanumure ypaBHEeHUsI BceX OMUCAaHHBIX peakiuil. HazoBute tunm peaknuu (1), mpuBeaure
€€ MEXaHU3M.

13. (10) /TaBHO  W3BECTHO, YTO KHCIIOTHO-OCHOBHOE  paBHOBECHE  KOHTPOJIHUPYETCS
KOHCTAaHTaMH KHUCJIOTHOCTH, @ MMEHHO KOHCTaHTaMU PABHOBECHS CTYNEHYATOW IUCCOLUALNU
KHCJIOT:

N [H7][Hy-,A7]
HnA > Hn_lA + H Kayl = [HnA]
_ 2— + [H +] [H n— EAE _]
HaA < H A” +H Ka,z =

[Hp—147]



OTU MPOCTHIE TMPEBPAIICHUS O0OTANAlOT XUMHIO pacTBOpoB. CambiM mpocThiM dddexrTom,
KOTOPBIN MOPOXKIAaI0T KUCIOTHO-OCHOBHBIE B3aUMOJAECHCTBUSA, TOMHUMO COOCTBEHHO KHUCIOTHBIX U
OCHOBHBIX CBOWCTB BEIIECTB, SABJISICTCS TUAPOIU3 COJICH.

a) Paccuwmraiite pH 0.1 M pactBopa ¢ochopnoii kucnotsl u 0.1 M pactBopa ¢ocdara HaTpus.
YYTHTE TOMBKO MEPBYIO CTYNEHb IUCCOINMAIMA W THAPOJIM3a COOTBETCTBEHHO. MOXKHO JTH
npeHeOpedb aBTOMPOTOIM30M BOJIBI B YKa3aHHBIX YCIOBHSIX?

OnHako OTH JK€ TPEBpAIICHUS U YCIOKHSIIOT KapTuHy. OmNHcaHue pacTBOPOB Jaxe
WHAVNBUAYATHHBIX BEIIECTB MOXET MOTPEOOBATh MPUOIMKEHHBIX BBIYUCICHHNA. TeM HEe MeHee,
HEPEIIKO yIaeTcs CHeNaTh HECKOJIbKO Pa3yMHBIX aomymeHuid. s 3Ttoro m3yumm moapoOHee
paBHOBeCHSI, yCTaHABIMBAOIIKECs B pacTBope (HochOpHOIl KUCTOTHI.

B xakoMm Obl Bujie Mbl HM BHOCHJIU B pacTBOp (hocdaT-uOH — B BUI€ COOCTBEHHO KHUCIOTHI WU
K€ B BHJIE pACTBOPUMOTO (hochata — B pacTBOpE MPUCYTCTBYIOT Bee hopMbl hocdar-nona: PO,
HPO427, H,PO, ", H3PO,, Tak kak yacTHIIbI, HEOOXOAUMBIE IS MX B3auUMoMpeBpamienuii — H' u
OH™ — mpucyTcTBYIOT BO BCEX BOJHBIX pacTBopax. YT0OHO BBECTH OOy KOHIICHTPAIIHIO
dbocdar-uona:

Cuypo, = [H3PO4] + [H,PO;] + [HPOZ™] + [PO57].

NMeHHO 3Ta KOHIIEHTpAlMs YKa3bIBaeTCs Ha ITHKETKAaX COCYJOB C pacTBOpaMH (HAmpuMmep,
0.1 M pacteop H,SO;, B ocHoBHOM cogepxut nor HSO, 1 HekoTopoe xoimdectBo SO,°, cymma
KOHIIeHTpanuii KoTopbix coctaisieT 0.1 M). To, B kakoil cTernenn BeIpakeHa Ta WU UHas hopma,
XapaKkTepu3yeTcs €€ MOJbHOM AoJiel, 0003HauaemMoit OyKBOit o

[H3PO,] o _[pof]
- ,apo43— el —

aH,po, = C .
H3PO,

Ch,po,
OkxkasbIBaeTcs, YTO MOJIbHBIE 10 GopM dochaT-uoHa 3aBUCT TOIbKO OT PH pacTBopa.

0) [Toyunte GopMymbl sl pacdyeTa MOJBHOW J0JM Kaxaou ¢opmbl pochaT-nona. opMyiisl
JIOJKHBI coziepkaTth Tonbko [H'] U koHCTaHTBI KncnoTHOCTH (ochopHO kucioThl. IIpusenute
(dbopMyIIBI K TAKOMY BH]TY, UTOOBI OHU COJIEP>KaJIv JIMIIb OJIHY APOOHYIO YepTy.

B) Paccunraiite KOHIIGHTpaIlMu BCEX MOHOB B pacTBopax M3 II. a). Mcronb3yiTe paccUyMTaHHbBIC
panee 3HayeHus pPH. Crenaiite BBIBOJ O pa3yMHOCTH JIONMYLIEHUS], HCIIOJIB30BAaHHOTO NpU pacuete pH.

r) [Ipenmonoxum, 4To MBI KOHTponupyeM PH pacTBopa mpu MOMOIIM KHCIOTHO-OCHOBHOTO
oydepa. Ha onHom rpadurike mocTpoilTe 3aBUCMMOCTh MOJIBHOW IO Kaxou u3 dopm docdat-
noHa oT PH pacTBopa (MOXeTe UCMOIB30BaTh KOMIbBIOTEp). KakoB (u3ndeckuii CMBICIT BETHYNH
pKa,l, pKa,Z’ pKa,S?

bynem roBoputh, uro dopmoii B MoxHO mpeneOpeub mo oTHomeHUIO K (opme A, ecnu
[B]/[A] <0.01. Paccmorpum nBe ¢dopmbl HhA u Hp 1A (3apsabl ONyIIeHbI), JAUCCOLHUALIMS
KOTOPBIX OMHUCHIBACTCS KOHCTAHTaMU Ky i1 B K mi2 COOTBETCTBEHHO:

K _ [Hp_1AJ[H'] _ [Hum—oAJ[H]
T AL T Hy Al

1) IMokaxute, uro ecmu [HnA] > [HmiAl, t0 [HniA] > [HmoA] 1 Haobopot, ecimu [HhA] < [Hi.
1A], 10 [Hme1A] < [HhA]. Kakomy ycloBHIO JODKHBI yIOBJIETBOPSITH KOHCTAHTHI PaBHOBECHS?
[TokaxkuTe OTCIO/IA, UTO €CIIM MOXHO IIpeHeOpedb MEeHee MPOTOHUPOBAHHOMN (hOPMOI TT0 OTHOIICHHUIO
K 00Jiee TPOTOHUPOBAHHOM, TO MOKHO MPEHeOpeyb eI1e MeHee MPOTOHUPOBAHHON (POPMOIA.

e) [Ipu kakux pH moxHO nperedpeus popmoit Hy, 1A o otHomenuto k HpA 1 Ha060poT?

) Haitnure naTepBan pH, B koropoM norpedyeTcst yautsiBath 00e popmbl Hy 1 A 11 HA. Tlpu
KaKOM YCJIOBUHM Ha KOHCTAHTBhI KUCJIOTHOCTH MOXHO NpeHeOpeYh BCEMU OCTAIBHBIMU (opMamu?

VY I0BIETBOPSIIOT JIU KOHCTAHTHI KHUCIOTHOCTU (ocdopHON KuCAOTHI 3TOMY YycioBuro? Kakoit
OTCIOJIa CJIEAYET BBIBOJ?



3) lnsa  dochar-uona wHaigure uHTEpBaabl PH, B KOTOphIX mpeobiamaoT mapbl  (Gopm
HsPO./H,PO,”, H,PO, /HPO,*, HPO,*/PO,> u momersTe HX Ha rpaduke BepPTHKAIbHBIMH
rpanuiamu. OnpeaenuTe HHTEPBabl, B KOTOPBIX Mpeo0agaeT JHillb o Ha hopma.

u) Onpenenure pH 0.1 M pactBopa NaH,PO,; u 0.1 M pactBopa Na,HPO,. Hcmons3yiite
YCIIOBHE DJEKTPOHEHTPANbHOCTH, a B BBIPAXKCHHAX Juig KOHCTaHT pgomyctute [H,PO,
] =C(NaH,PO,;) u [HPO4]=C(Na;HPO,4) coorBercTBeHHO. UTO (U3MUECKH O3HAYaeT 3TO
nonymienre? Onupasch Ha pacCUUTaHHbIE 3HaueHUs PH, OTBEThTE, SBISETCS JIM JOMYIIECHUE
CIpaBEeIUBBIM.

g cripaBku: KoHcTaHThl KHCIOTHOCTH (hOCHOPHOM KUCTOTHI
Kax 7.1-107° PKat 2.15
Kao 6.2:10°° PK. 7.21
Kas 5.0-10 % PKas 12.30

14. (10) UomupoBanue aneToHa — XOPOIIMH MpPUMEpP OTHOCHUTEIILHO HECIOKHOW pEaKIlvH,
JEMOHCTPUPYIOIEH sBJIEHHE aBTOKaranu3a. Haunbosee BaKHBIMU JUIsl KHHETUKU 3TON peakuuu
SIBIISIIOTCS CIIEAYIOLINE YEThIPE CTaUU:

0 Kl OH+ OH ks HO |

A = I AT T

OH* fn OH HQ I
)j\ —-./J\ + H )T/ ., S H e
|

Peakuus npoBoaMTCS B MPUCYTCTBUM CHIJIBHOW KHCIIOTHI, BBIMOJTHSIONIIEH POJIb KaTalIU3aTopa.
[lepBast cTagust ABISIETCS KBAa3MPAaBHOBECHOM, a CKOPOCTh BCEro Mpoliecca JIMMUTUPYET BTOpas
cragusi. [locnenuss, yeTBepras CTagusi MPUBOAUT K YBEIUYCHUIO KHUCJIOTHOCTH CPENbI, YTO, B
CBOIO oOuepelb, YBEIUYMBACT KOHIICHTPALUIO TPOTOHUPOBAHHOW (OpPMBI aleToHa U, Kak
CJIE/ICTBUE, CKOPOCTh PEAKIUU.
3anuiiemM cyMMapHOe YpaBHEHHE MOMPOBAHUS alleTOHA cleayronmuM oopasom: A + |, — Al + HI

a) Mcnonb3ys KBa3WPaBHOBECHOCTh IICPBOM CTaJWM M KBA3HCTAllMOHAPHOCTh IO EHOJIbHOMU
dbopme areToHa W TPOIYKTY MPUCOETUHEHUs] HOJa K HEH, BBIPA3UTE CKOPOCTh 0Opa3oBaHUSA
MOJIM/1a alleTOHA Yepe3 KOHIEHTPAalluu alleTOHa, o/1a U MPOTOHOB, OMPEAECIUTE MOPSIJ0K PEAKIINU
10 3THM BelecTBaM. Y 0eIuTeCh, 4To

dCay  dCyy  dCy  dCy,

dt dt dt dt

O003HauMM 3a X KOHIICHTpAIIMIO 00pa30BaBILETOCs HO/IM/IA alleTOHA, @ CKOPOCTh peakitiu 3a W = dx/dt.

6) BBIpaSI/ITe dX/dt qucpe3 X W Ha4daJIbHBIC KOHIOCHTpallWu PCAarcHTOB W KHCJIOTEI. HOCTpOP'ITe
l"pa(bI/IK 3aBUCUMOCTH W OT X AJd HCKOTOPBIX HaYaJIbHBIX KOHHCHTpaHI/Iﬁ. OHI/IpaHCB Ha Fpa(bI/IK,
HpO,HeMOHCTpHPYﬁTe, 4TO pCaKuus ABJISICTCA ABTOKATAJIUTUYECKOM.

Penrennem )II/I(l)(l)CpCHHI/IaHI)HOFO YpaBHCHUA U3 .2 ABJSIETCA ciacayromiasa 3aBUCUMOCTD X(t),
3alaHHAasI B HCSIBHOM BHUJIC:

1 CH+.0 + X
n =kt
CH+,0 + CA,O CA,O — X

Kunetuky peakunum ynoOHO HCCI€IOBaTh, PErHMCTPUPYsl 3aBUCUMOCTh ONTHYECKOU
mwioTHocTH D pacTBopa Ha JUIMHE BOJIHBL, TOTIJIOAEMOM Mo10M. I Tpex pa3audHbIX TEMIIEPATYP
noyiydeHsl 3aBucuMoctTd D oT BpeMenu. Bo Bcex ombiTax Cq'0=0.1M, Ca,=0.136M,
Cl.0 = 0.00315M.



T=25°C T=35°C T=45°C
t, MUH | D t, MUH | D t, MUH | D
0.00 0.739 0.00 0.745 0.00 1.003
0.92 0.659 0.27 0.711 0.73 0.770
10.33 0.614 5.07 0.643 2.77 0.639
19.37 0.572 9.82 0.567 4.78 0.528
28.83 0.528 14.52 0.476 6.83 0.402
38.47 0.450 19.15 0.408 8.87 0.283

B) Omnpejienute KOHCTAHTY CKOPOCTH MpU KaxIoil Temmeparype U 3(D(PEKTUBHYIO SHEPTHUIO
AKTUBAIUU PEAKIINH.

15. (10) Ise ammonuiinbie coaud A u B mpu HeOOIbIIOM HArpEeBaHUH IIPEBpAIIaeTCs B OCIIbIC
kpuctaimnueckue BemniectBa C u D. KauecTBennblit u konnuecTBeHHBIN cocTtaB A 1 C 0/IMHAKOB, a
A u B mo coctaBy pasznuyaroTcsl JUIIb IBYMsI 3J€MEHTAMH, HAXOMSIIUMHCS B OJHOM TpyIie
[Tepuoanueckoii cucremsl. [Ipu cropanuu C B kucnopose npu 3000°C obpa3yeTcst ra3oBasi CMeCh
IPOJYKTOB C IUIOTHOCTHIO 110 Bojopoay 17,2. Ecnu 3Ty ra3oByro cMech MPOIYCTUTh CHavyaia Haj
(dbocPopHBIM aHTUIPHUIIOM, A 3aTEM HAJl IIEI0YbIO, IJIOTHOCTh CMECH 10 BOJAOPOJlY YBEJIUYUBAETCSA
no 22,67, a 3areM ymenbmaetrcs 10 14. Eciu D moaBepryTh aHajJOTMYHBIM IpOLEypaM, TO
cHayvajia o0pa3yeTcsi CMeCh ¢ IUIOTHOCTBIO TI0 BOAOpoay 6,75, 3aTeM C IJIOTHOCTHIO BO BOJAOPOIY
18, a B KOHIIE C TUIOTHOCTHIO IO BoJ0opoay 14.

a) YcranoBure BemecTBa A-D, HanummTe ypaBHEHUs OMUCAHHBIX PEaKIIHiA.

0) N3o0pasute crpykrypabie ¢popmyinsl C u D. Kakyro ponb B CTaHOBICHHUM XUMHUYECKOU
Hayku ceirpana peakuusi npeBpamienuss C B D? Kem ona BmepBbie Obuia ocymiecTBieHa? Kak
Ha3bIBAIOTCA PEAKIIMHU TaKOTO TUIa?

16. (10) CtaOusbHbIC paJMKalibl SABIASIOTCS JOBOJBHO Y3KHM M MAJOM3YyUCHHBIM KJIaCCOM
OpraHWYeCcKUX coeAuHeHuU. llepBoHAYabHO TakHWe BEIIeCTBA MPEACTABISUIM HCKIHOYUTEIbHO
UCCJIEAOBATEIbCKU HMHTEPEC, OJHAKO B TIOCIEIHEE BPEMSI OHU HAXOJAT M MPaKTUUYECKOE
MpUMEHEHHEe, HAlPUMEp, B KaueCTBE CIMHOBBIX 30HJIOB ISl MCCIIECIOBAHUS CTPYKTYPHI JKUIKHX
kpuctayioB MerogoM OIIP, He mnopmarommxcs TPaAUIHOHHBIM JUGPAKIIMOHHBIM METOJaM
aHaNM3a, TAKMM, KaK PEHTTeHOCTPYKTYPHBIN U peHTreHO(a30BBIi aHATIN3.

B »sroif obnactu Haunbonee ymOOHBIMH OKa3alUCh HUTPOKCUJIBHBIE paJHMKalbl, TO €CTh
pamukansl, coxepxamme pparmedr N-O'. Tak Kak CIIMHOBBINA 30HJ JOJDKEH COBMENIATH MAIYIO
MOJIBIJKHOCTH B CTPYKTYPE JKUIKOTO KPUCTAIIA C JOCTATOYHBIM CPOJICTBOM K MaTpuIle, TpeOyeTcs
HMIUPOKUI BEIOOP HUTPOKCHIIBHBIX PAUKATIOB C PA3TUYHBIM T€OMETPUUYECKIM CTPOCHHEM.

OnMH W3 TPOCTEHMIINX HUTPOKCHIIBHBIX paaukanoB — (2,2,6,6-reTpaMeTHIMUICPUINH-1-
win)okcus (TEMPO) — MoxeT ObITh TIOJTYYEH IO CIACAYIOIICH CXeMe:
COEL N, NaOEt  1)HCLreflix  NoH, KOH  H,0,
| — A > B > C > D > TEMPO
C4H,,NO, 2) Na,COy/H,O t°

JIpyroit HUTPOKCHIIBHBIN pagukan A5 TeMIIOHOBOTO TUIA ObLT UCIIOJIb30BaH B padboTe [Alexey
V. Bogdanov, Gleb I. Proniuk, Andrey Kh. Vorobiev, Magnetic field effects in nematic and
smectic liquid crystals probed by time resolved observation of orientation relaxation of the spin
probe, Phys. Chem. Chem. Phys., 2018], rme ObT OTKPBIT NPUHIMIIHAIGHO HOBBI MEXaHU3M
MNCPCOPUCHTAINHN KUAKNUX KPUCTAJIJIOB. HOJ’Iy‘II/ITB ,Z[&HHI)II;'I paduKal YK€ 4yTOUKY CJIOKHCC!



COH
PCls NaCH(CO,Et),  HCI/H,0 1) MeMgBr
1 »2 >3 >

> 4
EtOH t° 2) NH,4CVH,O
HH, e HBr,
BZzOg
AlCl, SOCl, Ag,0O CrO5/Py 1) Mg, Et,O
10 < 9 = 8 = 7 = 6 < o) 5
e
Zn(Hg)/HC1 3) H'/H,O
Pd/C KMnO,, H' SOCl, BnNH, 1) MeMgl
ll—ob 12 - > 13 > 14 S > 15 5 — 16
: : CpoHgOs ! 2 H0 H,
Pd/C
112()2, N32W()4
AS <« 17
] ~ NaHCO3/MeOH

a) Hapucyiite ctpykrypHbie popmysibl coequaennit A-D u TEMPO, 1-17 u A5.

0) [IpuBeauTe MexaHU3M CTaIUU 2 — 3.

B) KakuM cnimHOM 0071a71a10T HUTPOKCHIIbHBIC panukaibl? M3o0pasute cxemartudecku OI1P-
CIIEKTP HUTPOKCHJIBHOTO pajKajia TEeMIIOHOBOT'O THITIA.

Pabory cocraumu: M.A. bakynesa, MU J]. Kopmwukos, O.B. Hasanuxuna, I'.HU. I[Iponiox,
B.JI. Xpunyn, U.B. lllecmaxos.



3AJIAHUS BCTYNIUTEJBbHOM PABOTHI IO BUOJIOT U

Ilepen xaxaplM 3ajaHMEeM B CKOOKax yKa3aHO, /s YYEHMKOB KakKUX KIJIACCOB OHO
npeaHazHadeHo. Ilpu mpoBepke pa®oT pelieHus 3ahay, He MpeIHa3HAUCHHBIX AJS Kiacca, TIe
YUUTCS aBTOP pabOThl, OLEHMBATHCA He OyayT!

Kaocowiii nocmynarowuti Ha buonocuieckoe omoenenue Moxdcenm NPuHAmy yuacmue 8 KOHKypce
Ha noayuenue O0ONOIHUMENILHOUL CKUOKU Ha obyueHue. Iloopobnee 30ech:
https://bioturnir.ru/sms/stipend

1. (7) «Ilnoo, oa ne momy. Y HEKOTOPBIX PACTCHHI B IIOJaX MOTYT HaKaIIMBaThCs BEIIECTBA,
KOTOpBIEC JIENAI0T UX HEChEeNOOHBIMHU Jisl )KUBOTHBIX. [IpuBeanTe mpumepsl Takux pacTeHuil. B
YeM 11eJ1eco00pa3HOCTh HECheJOOHOCTH B CiIydae, KOrja TaKue TUIOJbI TOJKHBI paclipoCTPaHIThCS
KUBOTHBIMU?

2. (7) «Omobpocw 6ce nuwnee». Y KUBOTHBIX U yIAJICHHS U3 OpPraHW3Ma HEHY)KHBIX BEIICCTB
pa3BUTa BBIJCIUTEIbHAS CHUCTEMa, a Yy pacTeHud mnomoOHOW cuctembl HeT. Kakum o6pazom
pacTeHUS CIPABIISIOTCS ¢ MPOOJIEMON yIaIEHUS U3 OpraHu3Ma HeHYXHBIX BEIICCTB?

3. (7) «I'uopononuray. TlepcrieKTUBHBIM HAIPaBJICHUEM B BBIPAIIMBAHUM PACTCHHHA SBISICTCS
ruaponoHuka. Kakue npenmMyiiecTBa U HEJOCTaTKM MMEET 3TOT arporexHudeckuil npuem? Kak
BBISIBJIEHHBIE BaMU HEJIOCTATKU MOYKHO IIPEOA0JIETh?

4. (7) «B 0obpwiti nyme». B OHOJOrHUECKON 11a0OPATOPUU COACPIKAIUCH HEKOTOPHIC BHUIBI
KUBOTHBIX: MaJIaracKapCKue TapaKaHbl, MAJTOYHUKH, YIUTKA aXaTHHBI, TAYKU-TITHICE B, SIIepUIla
arama. B cuiny 00cCTOSTENhCTB BCE OHM OKa3aluCh Ha CBOOOJE. Y KOTO MIAHC BBDKUTH B
€CTECTBEHHOU Ccpelle yMEPEHHOr 0 KimMara Poccun Beliie u nouemy?

5. (7) «llnoxue yeemwvi». Y TIOKPHITOCEMEHHBIX PACTCHHH BaXHEWIIMM  apoMOp(o30M,
HOSIBUBILUMCS B MPOIIECCE IBOJIOIUH, CTAIH OCOObIE OPTraHbl MOJIOBOTO PAa3MHOXKEHHS — I[BETKH.
OpnHako y HEKOTOPBIX PAacTEHUM OTAENIbHBIE YaCTU IIBETKA IPETEPIIEBAIOT PEAYKLHIO, a MHOTIA
peayuupyercs no4tu Bech 1BeTOK. [lo kakum mpuumHam 310 npoucxoaut? Kak B Takom ciydae
IIPOUCXOAUT Pa3MHOKEHUE?

6. (8) «Hosbie Opy3vsy. OOIMICU3BECTHO, YTO AaHTHOMOTHUK MEHUITWILINH OBLI IMOJIYYCH B CBOC BpEMsI
Anekcannpom ®dnemuHrom u3 riecHeBoro rpuba menunmiuia (Penicillium rubens). Kakue ere
TpuOBl U KaK MCIIONB3YIOTCS B HACTOAIIEE BPeMsl 4eTOBEKOM. [IpeayiokuTe msaTh MepCIeKTHBHBIX,
Ha Bam B3risa, BUAOB TpuOOB, KOTOPBIE MOXHO CJIeNaTh TOJE3HBIMH B XO3SHCTBEHHOM
JeSITEIbHOCTH YEJIOBEKA.

7. (8) «Onvinenuey. Y pacteHuil CylmecTBYIOT pa3HbIe CIlocoObl onbuieHHs. [IpuBennTe mpuMepsl
pacTeHu#, Ui KOTOPBIX CaMOOIBUICHHE SIBISETCS <(OKEJIaTeIbHBIM», W PACTEHHH, KOTOPHIE
u3berator ero. Kakue mopdonornueckue u Hpu3nonornyeckue NpucrnocoOIeHNus y HUX ISl 3TOTO
umeroTcst. [loueMy, HeCMOTpsi Ha OUYEBHIHBIC HEIOCTATKH CAMOOMBUICHHS JUIsl TEHETHYECKOTO
pa3sHooOpasusi, OHO BCE XKe CYILIECTBYET B MpUpoe?

8. (8) «Xopowo cuoum». PacteHus BeoyT NPHUKPEIUICHHBIN 00pa3 XH3HH, KaK M HEKOTOPHIC
KUBOTHBIC, HANPUMEp, KHUIIECYHOMOJIOCTHBIE (AKTUHUHU, KOpajuibl). BrpisiBuTe o0mIue 4epTel U
paznuuMs pacTeHMM W CHISYUMX O KMBOTHBIX, KOTOpble BO3HHUKAIOT B CBS3U C UX
«HEMOJIBWKHOCTHIO». OTBET MOSICHUTE C AHATOMUYECKOM, MOP(OIOTrHUECKON 1 (PU3NOTOTHIECKON
TOYEK 3PEHHUS.

9.(8) «3aboma o Oauocnuxy. B Ouomormu aIBTPyH3M — OITO CaMOIIOKEPTBOBAHHE
0J1arOCOCTOSIHMEM OJHOM 0co0M paau Apyro ocodbu (Tpymmbl ocoOei) JaHHOTO BHA.
PaccMoTpuTe mpuUMEpBI TaKOTO «IOBEIEHUS» HA PA3HBIX YPOBHSIX OPraHHU3AIUU: KIETOYHOM,


https://bioturnir.ru/sms/stipend

OpraHnu3MCHHOM, IIOIIYJIIIUOHHO-BHUAOBOM (HO ABa JJIA KaXJ0TI'0 yp0BH$[). Hoquy TakocC
MOBCACHUC BbII'OAHO IJIA ) KUBOTHBIX U HC ITPOUCXOJUT €TO IIOTCPU B PAOAY ITOKOJICHHI ?

10. (8) «Onuueckas bumsay. bopr0a roael ¢ HACEKOMBIMH-BPEIUTEISIMHA CEITbCKOX03SICTBEHHBIX
KYJIbTYp W Pa3IMYHBIX MaTEPHAIIOB WMEET JOJTYI0 HUCTOpHIO. B Hacrosiee BpeMs CYIIECTBYET
oonee 1000 pa3HBIX IMECTUIUIOB, CPEAM KOTOPBIX €CTh BEIIECTBA, HETaTHMBHO BIIMSIOIIME Ha
OKPYXKaIOIIyI0 CpPely U 3JA0pPOBbe YesloBeKa. [IpeiokuTe 10 MATH Pa3IMYHBIX aIbTEPHATHBHBIX
croco0oB OOpHOBI ¢ HACEKOMBIMU-BpeauTeassMU. Hackoinbko oHM OyayT Oe€30MacHbl C TOYKH
3peHus MX Bpea JJIA OKpYyXKawlmeld cpeabl M ueioBeka? Kakue M3 HUX yKe HCHOJIB3YIOTCS B
HACTOSIIee BPeMsi, a Kakue OyIyT JOCTYIHBI B OJrbKaiiieM Oyaymem?

11. (9-10) «Ckenem meumoiy. B mporiecce 3BOIOIMH MPU HOPMUPOBAHUH OMTOPHO-IBUTATEIHHOTO
ammapata |y npejacraBuTened mnoatuna TpaxeitHeie (Tun  UneHucTOHOrME) U MOATHIA
[To3BoHOUHBIE (TN XOpAOBbIE) OBLIM BHIPAOOTAHBI JBE MPUHIUIHUAIBLHO OTIWYHBbIC KOHIEHIIUU
€ro CTPOEHUS: BHEITHETO U BHYTPEHHETO CKEJeTa.

A. TlpuBenure cnucoOK U3 NATH HanbOoJiee BAKHBIX OTIMYUI B CTPYKType U (GYHKIMOHHUPOBAHUU
OIOPHO-ABUIaTeNbHOTO amnmnapara s TpaxelHbsix U [103BoHOUHBIX. OTINYMS PACIIONOKUTE B
nopsiike YObIBAaHUS MX 3HAYMMOCTH.

B. Onumure ocHOBHEIE AHAaTOMHNYECCKUC, (1)I/ISI/IOJIOI‘I/I'-I€CKI/IC N OKOJOTHUYCCKHEC OI'paHUYCHUS,
KOTOPBIC TMPHUBCACHHLIC BaMHU OTINYHA (CM. ITYHKT A) HaKJIaAbIBalOT Ha XHWBOTHBIX MH3
YKa3aHHBIX ITIOATHUIIOB.

C. KakuMm npeacTaBUTeNsM JaHHBIX TOJATUIIOB MOTJIO ObI OBITH BBITOJIHO HATHYKE «THOPUIHOTO»
BHEITHE-BHYTPEHHETO CKEJIeTa, COUETAIONIETO MPEHMYIIeCTBa 000MX THITOB cTpoeHus? Kakyro
HKOJIOTHUECKYI0 HUIY OyAyT 3aHUMaTh Takue >KuBOTHbie? Kakum o00pazoM mor Obl OBITH
YCTPOEH TaKOW «THOPHUIHBINY BHEIIHE-BHYTPEHHHM CKeJleT?

12. (9-10) «Ilomenyuanvnvle opeanennvly MUTOXOHAPUU M TUIACTHIbI BO3HUKIN B PE3yJIbTaTE
sHAocuMOnoreHe3a. CUuTaeTcs, 4YTo MOTOMKHA COBPEMEHHBIX KIyOE€HbKOBBIX OaKTepHil, KUBYIIUX
B KJIETKaX HEKOTOPBIX BBICIIUX PACTEHUI, B Oy yIlIEM MOTYT IPEBPATUTHCS B OPTaHEIIbI.

A. JlaiiTe ompesiesieHre TEPMUHAM «IHIAOCUMONO03» U «IHIOCUMONOTEHERY.

B. O0bsicuuTe, Kakyl0 BBIFOJly B CHMOMO3€ KIyOEHBKOBBIX OakTepuil M BBICIIMX PACTEHUMN
NOJIy4aeT KaKIblid U3 OPraHU3MOB-Y4aCTHUKOB.

C. Ilpennoxkutre HBONIOIMOHHBIA CIIEHApU TPEBpAIlleHUs KIYOCHBKOBBIX OakTepuii B
OpraHeIlIbl: KaKWue U3MEHEHUS JUIS 3TOTO JOJKHBI MPETEPIIETh CHMOUOHT M XO3SIMH, H B KaKHX
YCIIOBUSX 3TO MOTJIO OBI TPOU30UTH C HAMOOJbIIIEH BEPOSITHOCTHIO?

13. (9-10) «llo6eoumenu paxa» PakoBbie 3a00JicBaHHS 3aHUMAIOT JIMAUPYIOIIUE TTO3UIIUU II0
NpUYMHAM CMEPTH B pa3BUTHIX cTpaHax. OJIHAKO, CYIIECTBYIOT OPraHU3Mbl, HE CTPAIAIOIIHe
MO00HBIMY 3a00JIEBAHUSIMU.

A. JlaiiTe onpe/esieHne NOHATHIO «PAaKOBasl OIyXO0JIb).

B. O0bsicaure, moyemMy W3 MHOTOKJIETOUYHBIX OPraHM3MOB TOJIBKO JKMBOTHBIE IIOJIBEPKEHBI
PaKOBbIM 3200JIEBaHUSM, & PACTEHUS U TPUOBI — HET.

C. IlpuBeauTe He MeHeEe TpeX MPUMEPOB MIICKOMHUTAIOIIMX, HE CTPAJAIONIUX WJIM TOYTH HE
CTpPAJIAIONUX OT PAKOBBIX 3a00JICBaHUM.

D. Haiigute B nuTepaType WIK NPEANOIOKUTE HE MEHEE TPEX BapUAHTOB MU3MEHEHHUI B T€HOME
MJICKOIIUTAOIIETO, IPUBOIAIIEIO K CHIJKCHUIO BEPOATHOCTH BO3HUKHOBEHHUS PAaKOBOHN
OILyXOJIH.



14. (9-10) «/[ybruxamory YdeHbIe-TCHETUKH YK€ JABHO 3aMETHJIM, YTO B F€HOMaxX OPraHH3MOB
HEKOTOpbI€ T'€Hbl MOTYT BCTPEYATHCS B HECKOJIBKUX «KOIMHUAX». DTH «KOIMUU» MOTYT OBITh Kak
NOJTHOCTBIO HWACHTUYHBIMH MO0 HYKJICOTHJHON TOCIENIOBAaTENbHOCTH, TaK W HE3HAYUTEIHHO
OTIIMYAThCSI MEX]Y COOOM (CTPOro roBopsi, 3TO YK€ pa3Hble TeHbl). [[puMeuanue: B JaHHOU 3a1a4ue
T€HOM — 3TO COBOKYIMHOCTb TE€HETHYECKOro MaTepuaja TralulouJHOro Habopa XpOMOCOM
OopraHu3Ma JaHHOTO BHJIa, & «KOIUW» T'€HOB HE SIBJSIOTCS UX aJUIETbHBIMU BapUaHTaAMHU.

A. Tlouemy unHOTJa OBIBAET HEAOCTATOYHO OJIHOM «KONMUW» TeHa B reHome? B kakux nensx B
MPOIECCE HBOJIOIMU T€HOMOB IPOUCXOAUT TMOsABJICHUE «Komui» reHoB? IlpuBenurte nsATh
Han0oJiee BEPOSATHBIX IICIICH.

B. C moMompio Kakhx MEXaHHU3MOB IPOWCXOAWT TIOSIBJICHHE «KOIH» TEHOB B TEHOME B
npouecce 3Bomonuu? IlpuBeautre 0000IIEHHBIE CXeMbl HE 0oJiee MATH TPUHLIUIHAIBHO
pa3IMYHBIX MEXaHU3MOB, HAN0O0JIEe YaCTO UCTIOIB3YEMBIX JUIS ATOTO.

C. IlpenmonoxumM, 4TO BCE BO3MOXKHBIE MEXaHHM3MBI, TO3BOJIIONIME CO3AaTh KOMHIO JaHHOTO
reHa B JPYroM YYacTKe IeHOoMa, He padoTaloT (3alpelleHbl) B KIETKaX ONpPEeNeIeHHOTO
KHBOTO opranm3sma. Kak Takoll OpraHM3M CMOXKET CO3[aBaThb M HAcCJIeJOBaTh HOBEIC
HIOCJIEZIOBATEIbHOCTH T€HOB C HOBBIMU (DYHKIIUSIMH, HE TEPsIs IIPU 3TOM CTapbie?

15. (9-10) «Tpasmer JIHK» Monekynsl JIHK B KieTke MOCTOSHHO TMOABEPrarOTCS JICHCTBHIO
pa3IuYHbIX MOBpEkJaroluX areHToB. Hambonee pacnpocTpaneHHbiMU mnoBpexaeHusmu JIHK
SBIIIOTCS: JI€3aMUHHPOBaHUE (3aMEHAa aMUHOTPYIIIBI a30THCTOTO OCHOBAaHWS Ha KETOTPYIIILY),
OKHUCJICHHE a30THUCTBIX OCHOBAaHUM, MPUCOCAMHEHHE METWIbHBIX WM AalleTWIbHBIX TPy K
a30THCTHIM OCHOBAHHUSM, OJHOIICTIOYEYHBIC U JBYyIenoueyHbie pa3pbiBel JJHK, a Taxke MucmaTan
(HeTpaBUIILHO cHapeHHble HykieoTunabl, Hampumep A — I, T — I u apyrue). Ecnu cucremsr
pernapanMu He YCIEBAIOT YCTPAaHUTh TaKHE IMOBPEXKACHUS, IOCIe pEIUIMKAlMd Ha MecTe
MOBPEXICHUI BOZHUKAIOT MyTaIllH.

A. Kakoll Tl mOBpeXJIE€HUIM OKa3bIBAETCS CaMbIM H fH
onacHeIM Juis KieTku? KpaTtko apryMeHTHpynTe HzN N __,.-rD_"H_N N%
Bar oTBer. \“/ J\ |
B. 8-okcoryanuH — yacTo BCTpevaroluics M SN e _'_-N'\-\.‘
MPOAYKT OKHUCIEeHus ryaHuHa. [Ipu permkanun N ]
HallpOTUB  TaKOro  a30THUCTOrO  OCHOBAaHUSA ff"-.l —<
BKJIIOYaeTcs aJeHUH (CM. PHUCYHOK CIpaBa, dR 0
dR-ne30kcupn603a). Kakoii HYKJICOTHU]T
OKaXXeTCs B LICTIOYKE JIHK Ha MECTE

8-oKkcoryaHuHa 1ocie BTOporo payHaa periuKanuu?

C. Ilepen Bamu nocnenoBaTensHOCTh HyKIeoTHA0B MaTpuuHoi nenouku JJTHK (ucnons3yercs B
KauecTBE MAaTpHIlbl MPH TPAHCKPUIILMHU) B CEpeMHE KOAMPYIOLIEH MOoCIeA0BaTeIbHOCTH
OIIPEICIIEHHOT O T€HA JPOAIKEH:

S TTTHATHIATTUTAATALITUTHTIHALILLT 3°
Kaxkas nocnegoBaTenbHOCTh aMUHOKHCIIOT 3aKOAMpOBaHa Ha 3ToM yuacTke JIHK?

D. B nmpuBeacHHON BbIlIE NOCIEAOBATEIBHOCTH IMPOU30LLIO OKUCIEHHE BOCBMOIO I'yaHMHa C
oOpa3oBanueM 8-okcoryanuHa. Kak u3aMeHUTCS CTpyKTypa Oenka, 3aKOJUPOBAaHHOTO B JAaHHON
MOCJIEIOBATENIbHOCTH, MOCJE JIBYX PAayHJIOB PeIUTMKauu?

Bbicokass TOYHOCTH peIUIMKalMKM Ba)kKHa Ui Mepeladd T'eHeTHYeCKOH MHQpOopMaluMu MOTOMKAM.
[Tpu cnumikom GoJBIION YacTOTe OMIMOOK HAacTynaeT MyTallMOHHAs KaracTpoda — 3HAYUTENIbHOE
YHCIIO MOTOMKOB OKAa3bIBAECTCS HEKHM3HECIIOCOOHBIM M3-32 HAKOIUICHHUS OOJIBIIOrO KOJIMYECTBA
MyTaluu.



E.V kakux opraHuzMoB (BUpPYChl, OaKTepuH, dYKapuUOThI) YacTOTa MYTallMi B IepecyeTre Ha
HYKJIEOTHJ OKa3bIBaeTCsl HAUOOJbIEH? ApryMeHTHPYITE CBOM OTBET.

ABtopsl 3ama4: 7-8 xnaccot — O.H. Buwnuyxasn, E.H. Jlumonosa, 9-10 xnaccor — A.A. Aeanos,
B.C. Bvrowos, /[.B. Ilynos.



