KUPOBCKAS JIETHSSI MHOT'OINPEJIMETHAS IIKOJIA (JIMII)
OBBABJIAET HABOP YUALINUXCSA HA UIOJIb 2018TI'OJA

O MKOJE

Yro Ttakoe JIMII? Kuposckas JIMII ocHoBana B 1985roay um mpoBOAUTCS ¢ TeX MOp
€XKETOHO. DTO JICTHHI JIarepb, I7e IMIKOJbHUKH COUETAIOT OTABIX C MHTCHCUBHBIMHU 3aHATHSIMHA. B
JIMIII detblpe mTOTOKA — .Mmamemamuyeckull, Quauyeckull, OUOTOSUYECKUU U XUMUYECKULL.
Kaxxiplii y4eHHK MOXKET YYUThCS TOJBKO Ha oJHOM mnoToke. Ha maTtemaTuyeckuil NMOTOK
NPUHUMAKTCH y4yamuecs, okoHuuBmme 6, 7, 8, 9mam 10 kiaacc, Omosiormyeckmii —
oxoHuuBiue 7/, 8, 9uiu 10 kiaace, HA PpU3HYECKUIT U XUMHYECKUIT — oKOHYHUBIIME 8, IuiIu
10 knacc.

OOy4eHne COCTOMT U3 PeryasipHbIX exenHeBHbIX 3auaThii ¢ 9.00 10 13.00 (+ 2uaca mocie
obema Juist TPYII «IIpodu»), a TAKKE MPOBOAMMBIX BO BTOPOH MOJOBHHE THS COPEBHOBAHUU IO
npeaMeTaM, KOHCYJIbTalui, KPY>KKOB, JIEKIUH U (HaKyIbTaTUBOB. UHCICHHOCTh Y4€OHON TPYIIIBI
00br4HO He Oonee 20 yenoBexk.

Crpannuka Kuposckoit JIMII B Hurtepuere: http://cdoosh.ru/Imsh/about.htmB pasnene
«ApxuBb» MoxkHO Haitu Mmarepuansl JIMII ¢ 1993 no 2017 rox. Ilonesnas undopmarus o0
JIMIII, ocobenHo o0 e OHOJOTMYECKOM  OTAEICHHH, €CTh TaKKe Ha  CcalTe
http://bioturnir.ru/sms/maina o eé¢ ¢usuueckom otaencHur Ha caire http://physcdoosh.ru# B
rpynme https://vk.com/smsphysicdlo3nakomutbes ¢ MHeHusMH 00 JIMII e€ ydeHUKOB H
npernoaBateneld, MmocMoTpeTh (GoTorpaduu, cIAelaHHbIE B IIKOJE, MOXHO B COOOIIECTBE
couuanbHoit cetn VK.comJIMIII Kupos (http://vk.com/club41447) npyrux.

3auem nyxna JIMII? B 3agaun JIMII BXOoasaT pa3BUTHE y MIKOJBHHUKOB CBOWCTBEHHOTO
U3y4aeMol HayKe CTWJISl MBIIUICHUS, MOBBIMIEHHE WX 0Omell u mpodeccHoHaIbHOU KYIBTYPHI,
MOArOTOBKA K HAYYHOW JEATENBHOCTH, BOCIIMTAHHE HWHTEJUIMTEHTHOCTH W NOPSAOYHOCTH. [Ipu
3TOM:

— TIPUOPHUTETHBI aKmugHvie @Hopmbl Y4ébbl, B YACTHOCTH, HA MAaTEMaTHYECKOM H
(U3HUECKOM MMOTOKAX MHOTHE HYXKHBIE TEOPETUUYCCKUE PE3YIbTAThl YUCHHKHU <IIOJIY4aOT CaMu»
yepes pelIeHne 1eaecoo0pa3Ho MoA00paHHbIX U PacOI0KEHHBIX 3a/1ay,;

— B JIMII co3maércs kyavm cepvésnotl yuéowl (Tounee, pabomot): MI0X0 YUUTHCS, HE YMETh
peraTh 3a/1a4M 3/1eCh HE MPECTHIKHO; KYIBTUBHPYETCS YYECHE0 NPODeCcCUOHATbHOU 0OUWHOCMU,

— Kad#covlll npenooasameniv s611emcsi 00HOBPEMEHHO U 8OCnumamesnem 6 ceoell yueOHOl
epynne. Hen30eXKHOE€ B TaKUX YCJOBHSIX TECHOE IOBCEJHEBHOE OOIlIEHHE MpernojaBaTeneil ¢
YYEHUKAMH ITI03BOJISIET TIOCIEAHUM BOCIPUHUMATH CMUlb MBIIUICHUS W IIOBEJICHUS CBOHX
YUUTEIICH.

Tak TyT ¢ yrpa a0 Houu yuarcsa? Yuarcsa B JIMII nemano. Ho ymeror 31ech M OTIBIXATh.
[Tocne kaxIbIX YeThIpEX y4eOHBIX AHEW — OJMH BBHIXOAHOM. /{115 sxenaromux paboTaloT pa3inyHble
KITyOBI, ()aKyJIbTaTUBBI U KPYXKKH, TPOBOAATCS KOHKYPCHI, BUKTOPUHBI M T.N.; OYE€Hb MOIMYJISIPEH
KJIy0 MHTEIJUIEKTYalbHbIX Urp. Hemalio ciopTUBHBIX 3aHATUMN, TPOBOAATCS IEPBEHCTBA MO PyTOOMY,
BOJIEHOO0TY, HACTOJILHOMY TEHHHUCY, [IIaXMaTaM U HIAIIKaM, JIETKOW aTJIeTUKE.

Kro e3aut B JIMII? Hpime Kuposckas JIMIII — Bcepoccuiickuii M MeXIyHapOIHBIH
nareps. B JIMIII-2017 Bmecte co 119 kupouanamu yuniuch 330 MIIKOTBHUKOB M3 32 PETHOHOB
Poccuun, a takke ¢ Ykpaunwsl. B nameir JIMII yumnuce mMHOTME ToOeaUTENH W MPHU3EPHI
3aKJIFOYUTEIIBHBIX 3TANoB BeepoccHiickuX M MeXIyHapOJHBIX OJMMIIMAJ] IO MaTeMaTHKe, (U3UKE,
OMOJIOTMH U XUMHH 3a [TOCJIETHUE TO/IbI.

JIMIII — Toabko ajsi ByHaepkuHaoB? J[a otkyna xe B3saTh 6osbiie 400ByHaepkuHaoB? B
JIMIII moxker momacth Jt000M, KTO JIOOUT U yMEeT periaTh MaTeMaTHYeCKUE 3a/iaud, CTaBUTh
dbusznyueckne W XUMHYECKHE OIBITHI, M3y4aTh JXUBYIO MPHUPOIY.: HAI0 TOJBKO IFOOUTH CBOM



npeaMeT U XOTCTb UM 3aHUMATLCA. A IJIA  CaMbIX <IIPOABUHYTBHIX>» YUYCHHUKOB 3JCCh CCTb
CIICIHIUAJIBHBIC I'PYIIIIBI «HpO(bI/I», 3aHATHA B KOTOPBIX BEAYT HanOoJIee ONBITHBLIC IMpCrioaaBaTClIn.

A k1o TYyT mnpemnogaer? B JIMII cnoxunack yHuWKanpHash KOMaHJa TpenojaBaTelei,
COCTaBJICHHAs, C OJJHOW CTOPOHBI, U3 BBICOKOKIIACCHBIX MPO(eccnoHanoB paboThl ¢ 0JapEHHBIMH
IIKOJIbHUKAMH, NPEACTABIAIOLIMX pa3IuuHble pervoHsl Poccum, a ¢ npyroil — u3 ObIBIIUX
yueHukoB JIMIII — ctynentos MI'Y, CIIOI'Y u apyrux cunpHedmux By3oB. Kpome Toro, B
JIMIII cnywarorcst mHTepecHble roctu. Tak mnociennue Heckonbko et B JIMII mpueskan
M3BECTHBIN MaTemaTuk A. M. Paitropoackuii.

I'ne u xoraa Bcé 3To Oyaer? JIMII-2018coctoutcs ¢ 3 no 28 urona Tekyiiero rojaa Ha 6aze
Jlerckoro o3mopoBuTenbHOro narepst «Bumkninbs» KorensHuuckoro paitona Kuposckoit o0macty,
rze ona npoBoautcs ¢ 1997rona.

Jlarepp «BUIIKHUIB» HaXOAWUTCS B COCHOBOM Oopy, Ha Oepery peku Bstku, B 25 kM oT
ct. Kotensuu4. BeITOBBIE yClIOBHS — CKPOMHBIE, HO TpUEMIJIEMbIe. KOMHATHl Ha 2-5 4eloBeK B
JIEPEBSIHHBIX KOpILycax, €CTh BOJONPOBOJX, KiyO, OaHs, CHOPTUBHBIE IUIOIIAJKH, UK,
BO3MO’KHOCTb IOJIb30BaThCsl AJEKTPOHHOM NMOYTON. ECTh NOKpBITHE MOOMIIBHOM CBSI3bI0 KOMIIAHUM
MTC u Tele-2.

CkoubKo 310 Oyaet cTouth? [lomHas crommocTs myTéBKu coctaBuT 57000pydmeii.

Ectb Ju abrorsl mo omiare? Jla: y mobemureneii 1 mpu3E€poB 3aKIIFOUUTEIHEHOTO dTara
Bcepoccuiickoli  OMMMITHAIBI  IIKOJIBHUKOB (MM 3aKIFOYMTEIBHOTO dTala  HalMOHAJIBHOW
OJIMMITHA/IbI CTPAHbI MPOXKUBAHMSA) MO MaTeMaTHKe, (pU3MKe, XMMHUU W OHOJIOTHH, a Tarke 1441
MexmyHapoIHOHM ecTeCTBEHHOHAYYHOU onmmina bl oHHOPoB (IJSO-2017)Cankr-IleTrepOyprekoit
(http://www.pdmi.ras.ru/~olymp/lu Mockosckoii (http://olympiads.mccme.ru/mmohjopoackux
mamemamuueckux onummuan 2017/18 yuebHoro roma; MemaauctoB 5341 MexayHapoaHOM
MeHnieneeBCKOM ONMMITHAIBI, TTOOSAUTENeH W MPU3EPOB 3aKIMFOUYUTEIILHOTO 3Tana X OJMMITHAIBI
uM. Jleonapmaa Diinepa (www.matol.ru),muuneix onmumnuan 50+o u 5110 Ypanbckux TypHHpPOB
1oHbIX MareMaTukoB U 2110 KyOka mamsatu A.H. Konmoroposa; moGenuteneid u mpuz€poB B
mnuHoM niepBeHcTBe X| Beepoccuiickoro TypHupa roHbix 6nosoros u |V KupoBckoro mkoiabHOro
yueOHO-Hay4dHOTO TypHUpa 10 ¢pusuke «IIYHT»; yaammxcs maremarnaeckoro otaenenus JIMII-
2017,107y4uBIINX HA UTOTOBOM 3a4€T€ OTIMYHBIE OLEHKH B OOBIYHBIX TPYIIAX WM OLEHKY He
HUKe 4+ B rpynmne «arpodu», a Takke ydauuxcs pU3n4ecKkoro, XMuMUYECKOro U OMOJIOTUYECKOTO
otneneHui, momyyuBmmx mo uroram JIMII-2017nepconansabie npurnamenns B JIMII-2018.

JAumiiombl JPyrux COPeBHOBAHUM, B 4YACTHOCTH, MOCKOBCKOI0 MaTeMaTH4YeCKOIr0
Npa3IHUKA U PerHOHAJIBLHOrO 3Tana Beepoccuiickoii o1MMNIuAaabI H OJUMIHAABI UM. Jiijiepa,
a Tak)Ke MOXBaJbHble I'PAaMOThI M NMOXBAJIbHbIE OT3bIBbI JIOObIX COPEBHOBAHMII NMpaBa Ha
JbIOTHI HE JaI0T.

KonkpeTHsbie pa3Mepsl CKUJIOK MOKHO MOCMOTPETh o azapecy
www.cdoosh.ru/Imsh/skid2018.pdf

Ecnu ygamuiicss nMeeT mpaBo Ha HECKOJBKO CKHIIOK, TO MPUMEHSETCS HE CymMMa CKHUJIOK, a
HauOoJIbIlIas U3 HUX.

Ckuaka mpeocTaBisieTcs MPH YCIOBUHU, 4TO Npoduib oOydeHus mkonbHUKa B JIMIILI
coBmagaet ¢ npoduieM omMuaabl (3auéra), rie yyaluics 100mics ycnexa (Harmpumep, JUILIoM
(GU3NIECKON OJUMITHA/IBI JAaT IPABO HA CKHUJIKY TOJIBKO MPH 00YYCHUHU Ha (PU3UUECKOM ITOTOKE).

Kto opranusyer JIMI? «/Jenmp donornumenvrozco oopazosanus 00apeHHbIX WKOJIbHUKOB
(LI70O0LL). Konmaxmuvie menegonvt 6 Kupose: (8332) 35-1803 (IJIOOIII), (8332) 36-43-19
(matematnueckoe otaenenue I[JIOOII), (8332) 35-15-04 d{usuueckoe otnenenwe [I[JIOOIII),
(8332) 36-10-56xumuueckoe u buosorunyeckoe oraencuus [[IOOII). Anpec mis mucem: 610005,
r. Kupos, a/s 1026, IIJIOOII. KoHTakTHBIA 53JCKTPOHHBIA aapec. center@extedu.kirov.ru
(LIOOI) (BcTynmuTe/ibHBIE PadOThI HA 3TOT ajapec BbICHLUIATH He CJedyeT, /Uil 3TOr0 €CTh
CIIeIMabHBIC aJ[peca, yKa3aHHBbIE HIDKE B TpaBWiax oTmpaBku pabot). Pakc: (8332) 35-15-04

(LAOOL).



Kak noctynuts B JIMII? HaGop B JIMIII — xoHKypCHBIHA. [{J1s mOCTyIIeHUST HEOOX0IUMO
He TO03/Hee SMasi 3aperucTPUPOBAThHCSI B KaudecTBe :xejawmero mocrynurb B JIMII wu
BBICJIATh HAa KOHKYPC pEIIEHUs TMOMENIEHHBIX HWXKE 3aJlaHui BCTYNUTEIBHOW pabOTHl IO
BBIOpaHHOMY TIpeaMeTy (IaTa OTHpaBKHM YCTaHABIWBACTCS IO JAHHBIM MOYTOBOTO CEpBEpa WM
MOYTOBOMY IMTemIeno). [IpaBuia ohopMiIeHUS] U OTIPABKUA BCTYIHTENBHBIX PabOT MOMEIICHBI
Hmwke. TeM, Kro uMeeT TMNpPaBO Ha BHEKOHKYPCHOe 3a4yHCJIeHHe, J0CTATOYHO
3aperucTpUpoOBaThCS.

YTo0bI 3aperucTpUPOBATHCH, HY:KHO 3al0JTHUTH aHKETY B pa3jeie «Perucrpanus» mo
aapecy B cetn MuTepuer http://cdoosh.ru/lmsh/. B ucKIOUNTENBHBIX CIyYasx 3asiBKY MOXHO
HOoJaTh JJIEKTPOHHBIM MHCEMOM 10 aapecy center@extedu.kirov.rwum (uro emé wmenee
JKeNaTeNIbHO) 0OBIYHBIM MUCHhMOM 10 aapecy 610005;r. Kupos, a/s 1026,11/I00III, coobmuB cBou
dbamunuio, uMs, OTYECTBO, IIKOJNY, KJacc, JJAOMAlIHUM ajapec, KOHTaKTHble TenedoH WU
aJIeKTpOHHBIN anpec (eciau ecth), a Takke otaenenue JIMII (maremaTwka, (uU3MKa, XUMHS,
OnomorHs), Ha KOTOPOE COOMPAETECh MOCTYIIATh.

CooOuieHust 0 3a4uciIeHU Uiu oTkaze B 3aunciieHud B JIMII mbl moctapaemcsi BbICIaTh
aBTopaMm paboT wunu HanpapisomuM ux B JIMII opranmzamumsm no 25 mas. I[lo paborawm,
HAOpaBIIUM TOJIYIPOXOTHON 0ajui, penieHne O 3aYUCICHHH MOXET OBITh Ha HEKOTOpPOE BpEeMs
OTJIOKEHO. PaGoThl, aBTOPHI KOTOPHIX HE 3aPeruCTPUPOBATUCH, HE PACCMATPUBAKOTCSI.

3auucnenssiM B JIMII OynyT BbICHaHBI COOTBETCTBYIOLIME NOTroBOpHI. [lomaya 3asBkM Ha
NOCTYIJICHHUE W OTIIPAaBKa MOAATENIO TEKCTA JOTOBOPA HE 00S3BIBAIOT CTOPOHBI K €0 3aKII0YCHHUIO,
HO OTKa3 JIOJDKEH OBITh HAIIPABJICH JPYTOl CTOPOHE B Pa3yMHBIHN CPOK.

K konkypcy B JIMIII-2018 He momyckaroTcs NIKOMBHUKH, 3aHecEHHBIE OprrkomuteToM JIMIII
B CTON-IKMCT (B YaCTHOCTH, OTYMCIIEHHBIC M3 mpeasiayimx JIMII 6e3 mpaBa moctymienus B 2018
TOAy WM TOJIyYUBIIHE HEYIOBJICTBOPUTEIbHYIO OICHKY Ha 3auére B JIMIII-2017). Oprkomuret
JIMII Taxke ocraBisieT 3a cOO0OW TpaBO HE3ABHCUMO OT pe3yibTaTa KOHKYPCHOH paloThI
OTKa3bIBaTh B 3a4YKMCJIECHUM YYAIUMCS, B OTHOIIEHUHU KOTOPBIX €CTh OCHOBAHHSI CUMTATh, YTO HUX
obyuenue B JIMIL HecoBMeCTHMO ¢ MPUHIMTIAMH HIKOJBI.

Kro 3auucasiercst B JIMIII 6e3 BcTynuTe/ibHOW padoThI?
" Ha 6ce NOMOKU:

nobemutren u  npusépbl  (HarpakACHHBIC  Ouniomamu)  3aKIOYUTEIBHOTO — JTara
Bcepoccuiickoit OJIMMITHAIBI [IKOJILHUKOB 2017/2018 y4eOHoOroO rojaa no
coOmeemcmeayuiemy npeomemy; KUTEIH 3apy0eKHbIX CTpaH, HArPAXACHHBIE TUTIIOMaMH |
win |l crenenn (WiM 30J0TBIMH M CEpeOPSHBIMU MEIAIsIMH) 3aKIIOYUTEIBHOTO dTara
HAIIMOHAIBHOM  onuMmuansl cmpanvl  npodcusanusi 2017/2018 yueObHoro roma no
coomeemcmesyrowemy npeomemy (Ounnom |l cmenenu nayuonanvuoii orumnuadvl npasa
BHEKOHKYPCHO20 ~3AQYUCIEHUs. He 0aém), pe3ylbTaTbl, IOKa3aHHbIC Ha 3apyOeIKHbBIX
HAIIMOHAJBHBIX OJIUMITHA/AX, TOATBEPKIAAIOTCSA IMPHUIOKEHHOW K aHKETe KOMHEH/CKaHOM
COOTBETCTBYIOIIETO AUILIOMA; KOMUU AUIJIOMOB BCEpPOCCHMICKON OJIMMITAAIBI IIKOJbHUKOB
npuiarath He TPeOyeTCsl, TaK KaK OPTKOMHUTETY JIOCTYITHBI CIIUCKHU €€ pe3yIbTaToB;

yuammecs JIMII-2017, noxy4yuBiye mo utoraMm oOydeHHUs MEPCOHAIBHOE MPUTIIAIICHUE B
JIMIII-2018 no coomsemcmsyowemy npeomemy (B TOM YHCIE HA MAMeMAMU4eCKOM
nomoke — BCe€, MOJYYMBILIUE HA 3au€Te OLEHKY HE HI)KE S5—, M ydaluecs rpynn «iapopu»,
NOJTYYMBIIME HA 3a4€Te OLEHKY He HMKe 4+); CHIUCOK TaKUX yYalluxcs pa3MeniéH B CETH
Nurteprer Ha ctpannuke JIMIII.

" Kpome moco, Ha mamemamudecKuli NOmok.

ob6nanatenu auruioMoB |, Il u Il crenenn Cankt-IleTepOyprekoit ropoAcKoi MaTeMaTuiecKon
omumrmaael  (http://www.pdmi.ras.ru/~olymp/current.htmly  onmummuaner  um. Jleonapaa
Diinepa (Www.matol.ru) 2017/1§4e6Horo roaa;

obOmamarenu guiuiomMoB | m Il cremennm MOCKOBCKOM MaTeMaTHYECKOW OJIMMITHAIbI
(http://olympiads.mccme.ru/mmo/) 2017/4861Horo roaa, auuHbix oauMnuan 5010 u 51+o



VYpansckux TypHupoB roHbIX MaTematukoB W 2110 KyOka mamsatu A.H. KomMoroposa,
ounnomol Il cmenenu nepeuuciennvix onumnuad npasa Ha 6HEKOHKYPCHOE 3AYUCTIEHUE HE
oarom.

" Kpome mozco, Ha (hu3uUYecKull NOMmox:.

nobemutenu U npusépbl 1441 MexayHapo HOM €CTECTBEHHOHAYYHOW OJIMMITMAJIbI FOHHOPOB
(13SO-2017),muruiomantel | crenenu B simunoMm niepBeHcTBe |V Kuposckoro IlIkombHOTO
yuebHO-HayqHOTO TypHUpa 10 pusuke «[IITYHT».

" Kpome mo2o, Ha XUMUYECKUU NOMOK:
MemanucTel 534 MexynapoHoit MeH1eneeBCKO OTUMITHATBI.
" Kpome moeo, Ha OUonocUYeCKUll NOMOK:

nobemutenu U npuszépbl 1441 MexayHapoHOM €CTECTBEHHOHAYYHOW OJIMMITMAJIBI FOHHOPOB
(13SO-2017)mobemurenu u nmpu3épsl (HarpaxaéHHble qumuioMamu | u |l creneHn) B JIMIHOM
nepeencTBe X| Beepoccuiickoro TypHupa 1OHBIX OHOIOTOB.

JIHHJIOMBI APyrux oJgumMimaja (B YaCTHOCTH, PErmoHaJLHOr0 »I3Tamna Bcepoccm‘icxoﬁ
OJIMMIIMAAbI INIKOJbHUKOB M MOCKOBCKOI0 MAaTEeMaTHYECKOI0 npamnm«a), a TaKiKke
MOXBAJIBHBIC I'PAMOTHI U ITOXBAJIbHBIEC OT3bIBbI JIO0OBIX OJIMMITIHAA MPpaBa HA BHEKOHKYPCHO€
3ayHcJIeHHe yualuMcs u3-3a npeaeioB KupoBckoii 00J1aCTH He JAI0T.

O MOTOKAX

MaremaTuueckuii moTok. B Hauame oOy4eHHS TPOBOIUTCS TECTHUPOBAHWE, MO HTOTAM
KOTOpOro (C y4éToM «OJMMITHICKON Ouorpaduu») BO BCeX KiaccaxX, Kpome 6-To, BBIACIACTCS
rpynna «podu» ¢ MOBHIIICHHBIM YPOBHEM 00ydeHHs. BO3MOXHO, B 3TOM Tojy 0TOOp B TPYIIIBI
«pou» B HEKOTOPHIX Kiaccax OyAeT MPOBOIUTHCS TAKXKE C TOMOIIBIO JOMOIHUTEIEHOTO
JOMAIIIHETO 3aJaHus, paccbuiaemMoro B wuioHe. OOyuenwe anup@depeHIpOoBaHO MO CTENEHH
MOATOTOBJICHHOCTH YYEHUKOB, HO JIaK€ B TpyNIax il HAYMHAIOIIMUX €r0 YPOBEHb JOCTATOYHO
BbICOK. [Ipu »TOM BO TWaBy yria cTtaBUTCS OOy4YeHHE He paxkmam, a udesam u memooam ux
NPUMEHEHUsL.

B koHIIe cMEHBI BCe yyaluecs y4acTBYIOT B YCTHOW 3aKJIFOUMTEIIBHOM OJIMMIIMAZE, a 3aTeM,
MOCJIE UHTEHCUBHOM TPEXTHEBHOW IOATOTOBKH, CIAKOT UTOTOBBIM 3K3aMeH, KOTopbli B JIMII mo
TpaJULIUK Ha3bIBaeTCA <«3auyéTtom». HecMoTpsi HAa CKpOMHOE Ha3BaHHE, STOT SK3aMEH BEChbMa CYypOB
(4enoBeK, HOPMAJILHO OTBETHMBIIMIA Ha OWJIET, MOJYyYaeT TOJbKO TPOWKY, a JJIsi MOBBIIICHUS ITON
OIIEHKHM €My HAaJI0 PEIIMTh HECKOJIBKO 3a/a4 BO3PACTAIOLIEH CIOKHOCTH, BEPHOE PEIICHUE KaXKI0H
U3 KOTOPBIX TOBBIIIAET OLIEHKY B CpPeIHEM Ha Ioj0aiia), OAHAKO M3 Toja B Toj OOJBIIMHCTBO
YUEHUKOB CJIatoT ero Ha 4 u 5.

dusnueckuii moTok. BerynurensHoe TectupoBanue u (B 9 10 kiaccax) BblIe/IeHUE TPYIII
«apou» MpoBOJATCS TaK K€, KaK HA MaTeMaThyeckoM MOToke. [lojoBHHA 3aHATHI TMOCBSIIEHA
PEIICHUIO TEOPETUYECKUX OJUMIUAAHBIX 3aJa4, a I[IOJOBHHA OTBOAUTCS I pEUICHUS
SKCIIEPUMEHTAIbHBIX OJIMMIIMAIHBIX 3a/ady. Tembl OOJBLUIMHCTBA 3aHSITHI COOTBETCTBYIOT
IIKOJIBHOM IMporpaMMe, HO HapsAdy € 3THUM H3Y4aroTCs, HalpuMep, AUHAMHUKA BpallaTeIbHOro
napmwxenust (9 kimacc), TepMoauMHaMuKa KoHJaeHcHpoBaHHbIX cucteM (10 wmacc) u 1.1, Kpome
y4eOHBIX 3aHSATUI MPOBOAATCS (PaKyIbTATHBHI, B TOM umciie «Martemaruka st pusukoB», puzdon,
onumnuaabl. Bo BHeyueOHOE BpeMsi ISl HKeNaIoIuX MPOBOISATCS UHIUBUAYAIbHbIE KOHCYIbTAIIUH.
[To okoH4YaHMU y4€OBI BHIYMCISETCS PEUTHHT YYalllUXCs, YKEJNAIOIIUE MOBBICUTh €r0 CAAIOT 3a4€T.
OTiMmyHUKY y4€0BI MTOTYYat0T IEPCOHATLHOE TTPUTIIANICHUE HA CIICAYIOIIUHN TO/I.

Xumunyeckuid morok. Ilenpto oOydeHus sBisieTcs yrayOJeHWE ©W  paciIupeHue
TEOPETUUYECKUX 3HAHUN IO XMMHH, Pa3BUTHE HABBIKOB SKCHEPUMEHTAIBHOM pabOThl M HAY4HO-
ucclieoBaTesIbckux yMeHuil. [lporpamMmmoii 00yueHust npeaycMOTpeHO NPOBEAECHUE JIEKIIMOHHBIX,
CeMHHApPCKUX U JabopaTopHbIX 3aHATHi. IloMuMo rpynmoBoi paboTel  BenéTcss W
UHAVBUAYaIbHas. [ NEBATUKIACCHUKOB IPOBOAATCS KypChl 0 TEPMOXMMHH, JJIEKTPOXUMUM,



CTPOEHHUHU BEILIECTBA, TEOPUH PACTBOPOB. OTIEIBHO BBIJEIEH KYpPC PELICHUS 3a]a4 110 U3Y4YECHHBIM
pasnenam. JUIs CTapIEKIACCHUKOB IPOBOJAATCS KYypChl MO OPraHUYECKOM, aHAJIUTHYECKOW,
HEOPTaHWYECKOW W KOJUIOMJIHOW XMMHH, a TakKe (PU3MYECKMM METOJ[aM MCCIICIOBAHUSI BEIIECTB.
Ha 3aHATHAX XMUMHYECKOTO MPAKTHKyMa pedsita MpuoOpeTaroT yMeHus paboTaTh ¢ XUMUYECKUMU
BEIIECTBAMU M 00OpYyJIOBaHHWEM, IIJIAHUPOBATH M MPOBOJAWTH XUMHUUYECKHUH OSKCIEPUMEHT H
XuMuyeckue ucciefoBanusa. [lo okoHuaHun oOy4deHUsI BCEM YYaIIUMCS MPEICTOUT BHITOIHUTH
3aJ]aHUsl 3aKIIOUYATEIIbHON OJIMMITAA/IBI, & TAKKE CATh 3a4€THI 10 BCEM ITPOBOAUMBIM KypPCaM.

buosornyeckuii moTok. I{enbio 00ydeHUs ABISAETCS YryOJICHHE U PACIINPEHHE TEOPETUIECCKUX
3HAHWH 10 OHOJIOTHH, Pa3BUTHE HABBIKOB HAYYHO-HUCCIIECIOBATEIbCKOM pabOThl, yMEHHI pabOTHI C
OMOJOTMYECKMMH OOBEKTAMH B €CTECTBEHHBIX W J1A0OPAaTOPHBIX YCIOBHSX. IIporpammoi
00y4eHHsT TPEAYCMOTPEHO IPOBEACHHE JIEKIIMOHHBIX, MPAKTHYECKUX, JTAOOPATOPHBIX 3aHSATHI,
sKcKypcuit. [ToMHMO TPymmoBoil paboThl BEAETCS M HMHIAMBHAyalbHas. J[Is CEMHKIACCHHKOB
IUTAHUPYETCS. TPOBEACHUE TEOPETHKO-TIPAKTHYECKUX KypPCOB IO MOP(HOJOTHH pPACTEHHH H
300J10rMH  OECITO3BOHOYHBIX, BKJIIOYAIONIMX 3JIEMEHTHl HAyYHO-HCCIIEAOBATEIbCKONH pPabOTHl B
npupo/e. J{Jst BOCbMHUKIIACCHUKOB — KYPChI [0 aHATOMHUH PACTEHHUH, 300JI0THH OECIIO3BOHOYHBIX U
M03BOHOYHBIX, TUCTOJOTHH. Ha 1abopaTopHbIX 3aHATHAX PeOsITa ydaTcst AeaTh CPe3bl PasIHIHbIX
OpPraHOB pACTEeHHW#, OWOJOTMYCCKHIA PHUCYHOK, TOTOBHTH BpPEMECHHBIE MHKPOIPENApaThl,
OTIPECIIATh PACTEHUS, aHAIM3UPOBATh X MOP(OIOTHUECKOE CTPOSHHE, MOHTUPOBATh repOapwi,
OTpeAENATh OECIIO3BOHOYHBIX U MO3BOHOYHBIX XMBOTHBIX. J[JIs CTApIIEKIaCCHUKOB — KYPCHI TI0
AHATOMUU U (PU3HOJIOTHH YeI0BEKa, SMOPHOIIOTHH, ONOXUMHH, TEHETHKE, (PM3UOIOTUN PACTECHHIA,
MOJIEKYJISIPHON M KJIETOYHOW OHMOJIOTHH, 3BONIONKU. 110 OKOHYaHHH OOyYEHHUS BCEM YJallHMCs
IPEICTOUT BBIMOJHUT 3aJaHUs 3aKIIOYNTEIBHON ONUMITHAIbI, a TAKXKE CAATh 3a4€ThI MO BCEM
npoBoIUMBIM KypcaM. IToapobree o 6uosoruueckom motoke: https://bioturnir.ru/sms/bio/target.

KOHKYPCHBIE BCTYIIUTEJIBHBIE PABOTBI B JIMIII-2018

IIpaBuiia BbINOJIHEHUSA M O(OPMJICHUSA paﬁoTl. 1.1Tocne HOMepa KakIoW 3agadyd B
CKOOKax YyKas3aHbl KJIacChl, JUISl y4allMXCs KOTOPBIX OHa NpeaHazHaueHa. [lo mamemamuxe u
¢@u3uKe MOKHO BBITIOJNHATH 33J]a4H U JJIs1 KJIACCOB CTapIlie CBOETO, HO 3a/1a4u JUIsl KJIACCOB MJIAIIIIe
CBOET0 — HE HYXHO, UX pEHICHHs] YUYUThIBaTbCcAd He OynyT. [lo xumuu u Ouonocuu ciredyem
8bINOIHAMb 3A0AHUSL MOJIBKO 0J1A C80€20 Kadaccd, TYT He 3aCUMTHIBAIOTCS 3a/laHus Kak it 6oJiee
MITQJIIINX, TaK U I 00Jiee CTapIIuX KJIacCoB.

2. BeInostHsisi padoTy, MOXXHO IOJIb30BAThCS JIMTEPATYpOil (B PEIICHUSX B TAKOM Cllydac
JIOJKHBI OBITh MPHUBEACHBI COOTBETCTBYIOIIUE CCHUIKH), HO Helb3sl npubeeams K NOMOWU Opyeux
Jooetl, 8 MOM Yucie peuwams 3a0aydu KouleKmusHo. Pabomul, evinonnennvle ¢ Hapyuienuem 3mozo
npasuna, UCKa4armces uz Konkypca. Ecim xe aBtop takoi padoTsl Bcé-Taku nonaaet B JIMILL, u B
nporecce oOyueHus: OOHAPYKUTCS, YTO YPOBEHb €ro BCTYIUTENIBbHOM pabOThl 3aMETHO BBIIIE
(aKkTU4YECKOrO YpOBHSI CaMOro y4deHHKa, oH OyaeT oTuucieH Oe3 mpaBa MOCTYIUIEHUS B Oyayliue
JIMIII. 3a my6umkanuio (BKJIIOYASI TEPENOCT) WJIH OOCYKIeHHe PelleHHil BCTYNMUTEJIbHBIX
3aganuii B MHTepHeTre [0 OKOHYaHUSI CPOKa OTHPAaBKH PpadOT BHUHOBHbIE
AMCKBAJTU(PUUMPYIOTCH HABCErAA.

3. B orneqabHoM dhaiijie, BJI0KEHHOM B NMHUCbMO € PadoToOil, 10/LKHBI ObITh YKa3aHbI
CBeJleHUsI 0 e€é aBTope. gamunus, ums, OMYeCmeo, OOMAWHUL adpec, WKOAd, Kldcc, Homepa
domauHe20 U MOOUILHO20 melehOH08, KOHMAKMHBILL 2JIeKMPOHHBLU adpec.

[lepen pemieHreM KaKIOH 3aJauu O0odceH Oblmb 3anucan eé Homep. Ycaoeus 3aoau
nepenucovléamos 6 padbomy He HYHCHO!

! VéenuTenbnast npoch0a K yIUTeIsIM: BbIIaBaTh yYCHAKAM 3aJ1aHUs TOJIBKO ¢ MPHI0KeHHeM dTUX npasui! He
clienaB 3Toro, Bel cuibHO moBenére pedsaT: HenpaBmIbHO oopMIIeHHAs padoTa He OyIeT AOMyIIeHa 10 Y9acTHs B
KOHKYpCE.



Perienre kaxmoi 3amaun no Ouosoeuu HeOOXOIUMO BBIMOIHITH B OTACIbHOM (aiyie win
Ha OTACIbHOM JHcTe A4, mepes KaXIpIM pellieHHeM O0/DKEH ObITh yKa3aH Homep 3amaun u U0
y4aCTHHKA.

Pemrenust cnenyer mmcath pa3bopumBO, 4E€TKO, MOAPOOHO. Bce ymeepoicoenus,
UCNOIb306AHHbIe 6 PEUEHUsIX, OO0MNCHbL Oblmb 000CcHO8anbl. Eciu 3adaua umeem HeCKOIbKO
0meemos, Ha0o HAUMuU Ux 6ce U OOKA3aMb, YMo Opyeux OmMeemos Hem.

Bce o0o3HaueHus, BcTpeyaronuecs Ha 4epTekax, JOJDKHBI ObITh MOSCHEHBI (BBEICHBI) B
TEKCTe pelieHus. B 3aqauax mo ¢usuke cieayeT NpUBOIUTH KaK OTBETHI B OOIIEM BH/E, TaK U UX
YHCIICHHBIC 3HAYCHHSI.

4. [IpaBuja oTnpaBKu padoT.

4.1 BpicbLIaTh BCTYNHUTEIbHbIE PAOOTHI HY’KHO B 3JIEKTPOHHOM BH/I€ 3JIEKTPOHHBIMH
nucbMaMHu. Afipeca IS OTHPaBKH padOT. MOCTYMAIONME Ha MaTeMaTHYECKOE OTACICHHE —
mathksms@gmail.com,mocrynatonie Ha ¢usuueckoe otaeneHue — SmMsphys@gmail.com,
NOCTYNAMOIIMEe Ha XHMHUYECKoe oTaeneHue — Smschemkirov@gmail.compocrynatomme Ha
ouonoruueckoe otaeacHue — smshiokirov@gmail.com.

4.2PaboTa BBICBUIACTCS B BHJC MPWIOKEHHS K IUCHMY, COCTOSIIErO M3 OIHOTO I
Heckonbkux (haitioB. JomyckaroTes daiisibl Toabko Gpopmaros .txt, .doc, .docx, .pdf, .jpg, .tif, .png.
OO0BeM KaxJI0ro BIIOXKEHHOro (haiiia moikeH ObITh He Oousbiie 5 MO (mpu 3TOM 00wuii o6vem
BI10ICEHHBIX (hatlnos modcem npesviuiams S5 Mb6), cymmapHbIii 00bEM BIIOKEHHBIX (ailloB — He
oonee 20 M6 (mucema o6bpéMoM Oosbiie 25 M6 gmail me npuaumaert!). daiiner rpaduueckux
dopmatos .pdf, .jpg, .tif, .pn@Pororcrbl 6b1ms XOpPOUWO YUMaembIMUL.

B pabotax no 6uonocuu xaxnapiii (aiti HeOOXOAMMO Ha3bIBaTh TaK. <KJIacC y4aCTHUKa>-
<HOMep 3amaun>-<pamuwins ydacTHUKa>, Hanpumep, 9-18/sanosa.

He npuHMMalOTcs HCbMA, COJEp)KAIINEe BMECTO BIIOKEHHBIX (PAlIOB CCHUIKM Ha (ailisl,
pa3menieHHbIe B IHTEpHETE.

4.3B none «Tema» 3JeKTPOHHOTO MUChbMa C pabOTOM MOJDKHBI OBITh yKa3aHbBI. KJIAcC, B
KOTOPOM YYHUTCSI aBTOp; Topoj (ceio), rae >KUBET aBTOp; (GaMuiivs, MMsS W OTYECTBO aBTOPA
(MMeHHO B TakoM mopsiake!)

[Tpumep BepHO 3aM0THEHHOTO 3aroioBka: 8 knacc Examepunbype Usanoe [1émp Ecoposuu.

[IpuMep HeBepHO 3aMOJIHEHHOTO 3aroJioBKa. Bemynumenvuas paboma 6 JIMII yyenuxa 8
knacca Meanosa [lempa.

4.4 B kasxcoom nucome OO0MNCHA ObIMb paboma MoONbKO NO OOHOMY Npeomemy, NPuuém
yenuKom. Mbl HE XOTUM U He OyJeM BBIMCKHMBATh M COEAUHSTH YacTU padOThl, OTIPABICHHON
HECKOJIBKUMU NMHUCbMaMu. B kpaiiHeM ciydae, eciu BO3HUKIIA CephE3HAss HEOOXOJUMOCTh YTO-TO
UCTIPABUTh WM JOIOJHUTH B YK€ OTIIPABJIICHHOMW paboTe, MOKHO (He mo3aHee 5 Mas!) oTmpaBUTh
HOBYIO BepCHIO paboThl (LIEMKOM, a He TOJIBKO morpaBku!), yka3as B moje «Tema» nmuchbMa mocie
UMEHU aBTOpa «osmopHas», Hanpumep:. 8 kracc Examepunbdbype Heanoe Iléemp Eeoposuu,
nosmopuas. B Takux cirydasx paccCMaTpUBAETCS TOJIBKO MOCIEIHSS BEPCHs PabOTHI, IPEABIIYIITHE
UTHOPHUPYIOTCSI.

4.5PaboTy MOXHO BBINMOJHATH JUOO cpa3y B DJEKTPOHHOM BHJE, JMOO Ha CcHadJaia
OymaxHbIX JucTax opmata A4 (210x297MM; TeTpagHble JUCTHI KpaiiHe HeKeJIATeIbHBI) C
HIOCIIEIYIONMM CKaHUPOBaHUEM (B KpaifHEM ciydae, €ClIM HEeT HUKAKOW BO3MOXXHOCTH BBITIOJIHUTH
CKaHMpOBaHUE, JoIMycKaeTrcs QoTorpadupoBaHue, HO JIydllle BCE-TAKH HAWTH BO3MOXKHOCTb
OTCKaHUPOBATH).

Cranuposams HyoicHo ¢ paspewernuem 150 dpi(painbl mpu TakoM pa3penieHuH OOBIYHO
nosay4arotcst 00béMom He 6osbie 400K6). I[Ipu BeinoaHeHHH pabOTH Ha Oymare mocrapaitech (3a
UCKITFOUYCHHEM paboThl MO OHMOJOTHH) OOOWTHCH BO3MOYKHO MEHBIIUM YHCJIOM JIMCTOB — YeM
MeHbIIe OyeT ¢aityioB ¢ paboToil, TeM jerde OyaeT MPOBEPSIIONIMM — JINOO COSTUHUTH BCe (haiiibl



¢ peweHusimu B onauH. Ilepen ornmpaBkoii padoThl yOeaurech, 4TO Bee (ailjbl Xopomio
ynrTawTcs!

4.6 OTKJIOHAIOTCA 0e3 paccMOTpeHHsi padoThl, oopMieHHbIE WJIH BBICJIAHHbIE C
HApyLIEHUeM NMPaBUI:
OTIIPaBJICHHBIC MTO3THEE O Mas;
OTIPaBJICHHBIC YACTIMHU B HECKOJIBKUX MUChMAaX;
C HEBEPHO 3aIOJIHEHHBIM T0JIeM «TemMa» 3IIEeKTPOHHOTO MUChMa ¢ paboToM;

ASRNENEN

¢ mcnonb3oBaHueM (aitoB HemomyctuMoro (opmara (cMm. Beiie 1. 4.2), CIHIIKOM
OOJIBIIIOr0 00BEMA MU IUIOX0 YATAEMBIX,

0e3 yka3aHus Ha TIEPBOI CTpaHUIIC YKA3aHHBIX BBIIIC B I1. 3 aHKETHBIX JIAHHBIX aBTOPA,;
paboThl 10 Ouosioruu, oPOpMIICHHBIE ¢ HAPYIIEHUEM OINMUCAHHBIX BHIMIE B M. 3 U 4.2
CTeMAILHBIX TPEOOBaHUIA;

v pa6OTI>I, ABTOPLI KOTOPBIX HE 3apCTUCTPUPOBAIIUCH B KAUCCTBC JKCIAOINUX IMOCTYIIUTH B
JIMILL.

ANERN

4.7 PaboTy, OTIIPABICHHYIO JIEKTPOHHBIM IMHCHMOM, OOBIYHOI MOYTOW TYyOJHPOBATH He
HYKHO!

4.8Ecnu oTnpaBuTh pabOTy 3JCKTPOHHBIM MUCHMOM HET HHKAKOW BO3MOXKHOCTH, MOXHO B
HOPSIZIKE MCKITIOYCHUST He mo3aHee 5 Mas (mpoBepsieTcsl MO MOYTOBOMY IITEMIIENIO) BhICIATh €€
OyMa)KHYIO BEPCHIO MPOCTHIM MUCHMOM (He 3aKa3HBIM HJIU IICHHBIM — HMX CJIOJKHO MMOJIy4aTh!) 1mo
aapecy: 610005,e. Kupos, ala 1026, [[/JOOILLI. Tlpu 3toM K paboTe JODKHA OBITH MPUIIOKECHA
aHKeTa, 3aM0JIHEHHAS 10 CIICAYIOIIeH Gopme:

1. Ipenmer (MaTemaTHKa, GU3HKa, OHOIOTHS, XUMHS).

2. ©amMminsg, UM, OTYECTBO.

3. Hucno, MecAIl ¥ TOJ POXKICHUS.

4. Knacc B 2017/2018/4e6HoM roxy.

5. PernoH, ropox (ceno), mxosa. JKutean MHOCTpaHHBIX TOCYJapCTB AOTIONHHUTENHFHO YKa3bIBAIOT CTPaHY.

6. [TouToBBIN HHICKC, TOMAIIHUH aapec, TejaedoHb! (IoMalIHui 1 MOOMIIBHBIN), apec JCKTPOHHOM MOYTHI
(ecnu ecTb).

7. damuiiu, UMEHA, OTYECTBA POJUTENCH, MecTa UX PabOThI, JOIDKHOCTH, pabo4ne TeaeOHBI.

Paboty, BbIcbUIaeMyt0 OOBIYHOM ITOYTOM, B OTJIMYUE OT T€X, YTO BBICHUIAIOTCS AJIEKTPOHHBIMU
NHCbMaM#, HYKHO BBITIONHATH HE Ha JIMCTax (popmaTta A4, a Ha ABOMHBIX HE CKPETUICHHBIX MEXIY
co00i TEeTPaJHBIX JHCTAX B KIETOYKY C moJisiMH (Uil 3aMEYaHWid MPOBEPSIONINX) B 8 KIIETOYEK.
Opzanuzamopul JIMIL ne omseuaiom 3a nociedcmsust nioxou padomsl NOUMbL.



3AJIAHUS BCTYIIUTEJBHOM PABOTHI IO MATEMATHUKE

He 3a6vi8aiime 060cHo6b186amb 0mMeEenibl. OMeem 06e3 000CHOBAHUSA UeHumcsa MHO2O Huoce!

1(6). OTmeTbTe Ha IUIOCKOCTH 9 pPa3NMYHBIX TOYEK TaK, 4TOOBI HANUIUCh 6 pazIMyHBIX
KBAQJIpATOB C BepUIMHAMHK B 3THX Toukax. (KBaaparel, 0JMHAKOBBIC MO pa3Mepy, HO MO-pa3HOMY
PacHOJIOKEHHBIC, TOXKE CUUTAIOTCS PA3ITHYHBIMH. )

2 (6-7).Ons u Konst moxxenmuck, korga um 60bu10 mo 20 ner. Yepes HEKOTOpoe BpeMs Y HUX
POIMIINCH TPOWHSIIKM, u Ooybmie aereid He Obuto. Korma Onsra m Huxonait ormeuanu 50 ner
CYACTJIMBOM COBMECTHOM >KU3HHU, UM BMECTE OBLIO Ha TOJ MEHBIIE, YeM BMECTE TPEM HX JACTIM-
TpoiHsIKaM. Uepe3 CKOIBKO JIET TOCie CBaAbOBI POUTENCH POAUINCH TPOMHSIIIKH ?

3 (6-7).YacoBas * MUHYTHAsI CTPEIIKH 4acOB 00pa3yroT mpsimoi yroi. Kakoii yron onu OyayT
00pa3oBbIBaTh Yepe3 3 yaca?

4 (6-7).Y KoJIEeKIHOHEpPa €CTh 10 OJHOW MOHETE JOCTOMHCTBOM B 1 KOMEWKY, 2 KOMEeHKH, 3
Konelku u 5 koreek. M3BecTHO, 4TO mepBasi TOJDKHA BecuTh 1T, BTOopas — 2T, TpeThst — 3T U
yeTBEpTast — S1. Ho 01Ha 3 MOoHET — OpakoBaHHas, ¥ €€ BeC OTJIMYAETCs OT HopMainbHOTO. Kak
3a JIBa B3BCIIMBAHMS Ha YaIICYHBIX Becax 0€3 TUpb BBIABUTH (abIIMBYIO MOHETY U Y3HATh, JIeTYe
OHa WJIU TsDKeJiee, YeM JOJKHA ObITh, €CJIM M3BECTHO, YTO OCTAJIbHBIE MOHEThI — HOpPMaJIbHbIC?

5 (6-8).Haiinure 20183naunoe uncio, aensmeecs Ha 2018,B 3amucu KOTOpOro BCTpedaeTcs
He Oosbie TpEX pasnuuHbiX mudp. He 3a0ynpTe 000CHOBATH OTBET.

6 (6-8). 10uesnoBek B TeucHue 20 qHel 00emaamn 3a KPYIriIbIM CTOJIOM, PACCaKHBAsCh KayKIbIi
pa3 onuHaKOBO. KaXK bl U3 HUX CUUTAI J€Hb KPACHbIM, €CITH OH B 3TOT JIEHb CheN OOJIBIIE CBOETO
cocefia crpaBa. MOTJIO JIM CIIYYHTCS, YTO y KaXJIOro M3 HUX ObLIO a) He MeHblle 18 kpacHbIX
IHel; 0) He MeHbIe 19 KpacHbIX THEH?

7 (6-9). Umena Tpéx MmanpuukoB — Amnzpeii, bopuc u Buxrtop. Haramra 3maer 310, HO He
3HAeT, KOro M3 MajJb4MKOB Kak 30BYT. OHa MOXeET 3aJaBaTh UM BOIPOCHI, HA KOTOPbIE MOKHO
OTBEYaTh TOJBKO «Ia» UIN «HeT». KaxkIp1ii Bonpoc 3a1a€Tcsi OMHOMY U3 MaJIbYMKOB, U OTBEYAET
Ha HEero TOJBKO OH (IPW 3TOM pa3HbIe BOIPOCHI MOTYT 3a/laBaThCs pa3HbIM Majbunkam). Haraie
M3BECTHO, 4TO AHJpel Ha Bce BOMPOCH OyneT OTBe4aTh MpaBauBO, bopuc comkér B OoTBET Ha
IIEPBBIN 3aJaHHBIM €My BOIIPOC, BUKTOP COJDKET B OTBET HA MEPBBIM U BTOPOU BOIPOCH], a JaJIbIIIE
U oHU OynyT oTBevarh mpaBauBo. Kak 3a Tpu Bompoca Harama cMokeT HaBepHsKa y3HaThb UMEHa
MaJb4UKOB?

8 (6-9).Ilpo Ha®op M3 HECKOJNBKUX HATYpPaJbHBIX YHUCEN CHCNAHO JEBATh YTBEPIKICHHIA:
«PoBHO 1Ba uncina u3 Habopa He JensaTcd Ha 2», <POBHO TpU yucia U3 Habopa He AeITCs Ha 3»,
.., «PoBHO nmeBATH umcen u3 Habopa He genarcs Ha 9», PoBHO necars umcen U3 Habopa He
nensitcs Ha 10». Kakoe HamOosbpliee KOJMYECTBO BEPHBIX MOXET OBITh CPEAHM OTHX JCBSITH
YTBEPKIACHUI ?

9 (6-10).ITetst m Bacs paccraBisiior yncia oT 1 10 9 (Kakaoe 1Mo OJHOMY pasy) B TaOIHIly
3x3. Cunauana [lers craButr mecth uncen, 3ateM Bacs [J ocraBmmecs tpu. Ilets xoder, 4To0bBI
HAOOpBI TPEX MPOU3BEACHUN YWCENT MO CTPOKaM W TPEX MPOU3BEACHHUM 4YHCEN IO CTOJOIam
coBmaganu. Moxer iiu Bacs emy momemaTs?

10(7-10).Bacs  BbIpe3as u3 Oymard HEKOTOPOE  KOJHMYECTBO  HEMPSIMOYTOJbHBIX
TpeyroibHUKOB. OKa3anoch, YTO M3 JIOOBIX JBYX M3 HHUX MOXXHO CJIOXHUTh TPEYTOJbHUK,
NPUJIOKUB WX APYT K APYry MO OOIIel CTOpOHE, HO HEe HAJIOXKHMB JAPYr Ha Apyra. Mor nu Bacs
BBIPE3aTh. a) TPH TPEYTOJbHKKA; 0) YEThIPE TPEYrOJbHHUKA?

11(7-10).Ha mpsimoMm mmIocce pacroyiokeHbl Tpu cBerodopa. Kaxnuplid roput KpacHBIM
MHUHYTY, [10CJI€ YErO MEPBbIil HE TOPUT MUHYTY, BTOPOM — JIBE€ MUHYTHI, TPETUI — TPU MUHYTHI.
[Ters 3aman Bace Touky crapra Ha 1mocce (paBee BceX TPEX CBETOGOPOB) U CKOPOCTD e371bl. Bacs



TOBOPHT, YTO €CIU XOPOUIO MOJyMaeT, TO CMOXKET BbIOpAaTh MOMEHT CTapTa TakK, YTOObI IPOEXaTh
Bce Tpu cBeTtoopa 6e3 HapyeHus npasui. [IpaB nu oH?

12 (8-10).Konst m3mepusi Bce CTOPOHBI M JHMArOHAJ M BBIMYKIOrO IATHYrolbHUKA. Kakoe
HanOoJIbIIee KOJTMYECTBO OJJIMHAKOBBIX PE3YJIHTaTOB MOTJIO Y HErO MOTYIUTHCS ?

13(8-10).Janbl uncna a°, b’ ¢ (u Hukakme apyrme umcina e aamsl!). Paspermaercs
BBITTOJIHATD OMEPAIMK CJIOXCHHS, BBIYUTAHUS W YMHOXKEHHS, a TaKKe 3allOMHUHATh JH000e
KOJIMYECTBO IPOMEKYTOUHBIX PE3yJIbTATOB W IPOBEPSATHh, PABHBI JIM JBa Yuciaa. MOXHO JIH,
UCIIOJIB3YS MOJIbKO OTIMCAHHBIE OTIEPAIUH, IIPOBEPUTDH CIIPaBENTUBOCTH paBeHcTBa @ + b = C?

14 (8-10). PokycHuk moka3bpiBaeT Takoi (Gokyc. OH BbITUCAT Ha KapTOUYKH K MOIMHOMKECTB
Ay, ...,Ac muoxkectBa X ={1, 2, ..., 2018}. 3purenu 3aayMbpIBAlOT TOAMHOXECTBO B C X,

BBIUUCIISIOT JIJIS1 K&KIOTO | KOJIMYECTBO JIEMEHTOB B MHOXKeCcTBE BNA; 1 COOOINAIOT MOJTy4YCHHBIC
pe3ynbTaThl (B MPOM3BOJILHOM HOpsiiKe) GoKycHUKY. [lociae 3TOro TOT Ha3bIBAeT MOIMHOKECTBO
B. Ilpu kakom HamMeHnbiieM K (QOKYCHHK MOKET Moao0paTh MHOXECTBAa TakK, 4TOOBI (POKYyC
rapaHTHPOBAHHO yIAJCs?

15(9-10).Muorounen P(X) takos, uro P(0) # O u npu HEKOTOPOM HATypaJIbHOM N MHOTOYJIECH
P(x") paBeH NIpOM3BENEHUIO JBYX HENOCTOSHHBIX MHOIOYIEHOB, BCE KOA()(PUIMEHTH KOTOPHIX
HEOTpHUIaTeNbHbl. J[OKakuTe, 49T0 W caM MHorowieH P(X) paBeH NPOU3BEACHHIO JBYX
HETOCTOSIHHBIX MHOTOYJIEHOB, BCE KO PHUIIMEHTH KOTOPBIX HEOTPUIIATEBHBI.

16(9-10).B crtpane 126 ropogoB u 2016 mopor. JIoporu MpOHYMEPOBaHBI Pa3IHYHBIMH
HaTypanbHbIMU ynciamu ot 1 1o 2016. JokaxuTe, 9TO CyImECTBYET MyTh, COCTOSIIUANA XOTS OBl U3
16 nopor, pu MPOXOKICHUN KOTOPOTO HOMEpA JOPOT HAYT B BO3PACTAIOIIEM MTOPSIIKE.

17(10).JIr00y10 U TPEYroibHYIO MHPAMHUAY MOKHO IEpecedb IIOCKOCThIO TakK, YTOOBI B
CCUCHUH TMOTYYHIIaCh paBHOOGAPEHHAS TPaTICIIHs?

Paboty cocraBun /.C. Pybanos.



3AJIAHUSA BCTYINIUTEJBHOMN PABOTHI 110 ®U3UKE

1 (8) «/Ieoeney». OObACHUTE, MOYEMY BIAKHBIH JICACHEI CJI0XKHO OTICIUTh OT OyMarw, eCiu
OH TI0JIEKAJl Ha He HEKOTOPOE BpPEeMs.

2 (8) «Haoysnass nooxa». OUBITHBIA pBIOAK 3HAET, YTO €CIM HAJAYBHOW PE3MHOBOW JIOJKE
IPEJCTOUT JIeXkaThb J0JIT0€ BpeMs Ha COJIHLE, TO €€ cilelyeT HakauuBaTh HeCWIbHO. Ecimm xe
JOAKY cpa3y MOCiIe HaKauuBaHUS OYAyT OIyCKaTh Ha BOAY, TO HA00OPOT, JIOAKY HAJO HaKadaTh
cierka 6ospiie HOpMbl. OOBSICHUTE, TOYEMY TaK CTOUT JENATh.

3 (8) «llouemy me evLiusaCmMCA?>» A KT
HeaBromarudeckue CTUpajbHbIC Ma- - 40 .
IIMHBI UMEIOT IUIAHT JJIS CIIMBA BOJIBI 32 !
(puc. 1), KOTOPBIN KPEIHUTCS HA KOPITY- \
ce cOOKY M BO BpeMsi CTUPKU HHYEM HE 24 \
3aTbikaeTcsi. OOBACHUTE, TOYEMY BOJA 16 \
HE BBITCKACT M3 IIIAHTA, JaXKE eCIH
MalllHa HaMOJIHEeHa. \ s 3
Ha rpaduke (puc. 2) mokaszaHo, Kak -
MEHSJIACh Macca 3aIllOJIHEHHOW BOAOU = >
CTHPAJBHON MAIlMHBI MPHU 3arpy3Ke B puc. 1 ' Io’uc. > 2 4 6 8tmm

Heé Oellbsi, BBIHUMAHUU O€bid |
MOJIHOM ClMBE BOABI 4epe3 nwianr. C yduéroM rpaduka OmpeneiauTe CICTYIOIINe BETHYUHEIL
1) 00BEM BOJIBI, IEPBOHAYAIBHO HAMTOM B MaIIUHY; 2) 00BEM BOJIbI, KOTOpAs BIUTAIACh B OCIIbE;
3) Mmaccy BOJbI, KOTOpas 3a 1 ¢ BbITeKaia yepes IIIaHT.

HcnapenreM u pa30pbI3TMBaHUEM Karlellb BOJIbI IPEHEOpEYb.

4 (8) «llecounuya». Mama pemmia MPUTOTOBHTh CBOMM Kykiam cyn. OHa B3sula y Mambl
KAaCTPIOJIIO M HAMOJIHWIIA €€ JOBEPXY CYXHUM MECKOM, AJIA 3TOro ei mnorpedoBanock 1,5Kr cyxoro
necka. 3aTeM BouTHIa B Hero 0,571 Bojbl (1ecok OoJibilie He BIOUTHIBAJ). 3HAS MJIOTHOCTh CyXOIrO
necka (1,5 xr/m) w mwiotHocTh Boawl (1 Kr/i), HaWauTe CIEAYIONUME BEIWYMHBL 1) 00BEM
KaCTpIOJIM; 2) MacCy MOKpPOTo IeCKa B KacTprojie; 3) CPEeIHIOK IUIOTHOCTh MOKPOTO IeCKa;
4) IOTHOCTh KaMHs, U3 KOTOporo oOpaszoBaics mnecok. Cuwuraiite, yTO MECOK 0Opa3oBayics
npo0JieHreM KaMHsl, a BOJla BBITECHUJIA BECh BO3YX M3 IPOCTPAHCTBA MEK/Y TECUNHKAMH.

5(8-9)«3a 6yuxu ne szanavieamv». B peke, CKOPOCTb TCUYCHHS

KOTOpOW TMOCTOSIHHA W paBHa U= 1wm/c, deThlpe OyiKa IUIBIBYT IO )
TEUYEHUIO TaK, 4YTOo o0Opa3yloT KkBaapar co croponoii | =10m. B - . >
HadaJdbHBII MOMEHT BpeMEHH B IeHTpe kBaapata C HaxomuTcs s

wiosern (puc. 3). Ero 3amanue — mporuteite mo tpackropun C—1—4 — i +
3—-2-C, coxpaHssl OTHOCUTEIBHO BOJbl IOCTOSHHYIO CKOpPOCTb

v = 2wm/c. Ompenenure Bpems, KOTOpoe MoTpedyercst mioBiy, 4robsr Puc. 3
BBITNIOJIHUTH 33J]aHUE, a TAK)KE PACCTOSHUE, HA KOTOPOE CMECTUTCS OYEK
noJ HoMepoM 1 oTHOCHTENBHO Oepera 3a 3TO BpeMs.

6 (8-9) «Pocamka». I3BecTHO, YTO  MpH
CTpenb0e W3 POTaTKH pPEe3WHKa KECTKOCTHIO
k=50H/m ymmusercs Ha | = 20cm (puc. 4).
Ompenenure Ccuiy, ¢ KOTOPOH pE3MHKA
JeicTByeT Ha poratky F, a Takxke CHIBI, C
KOTOPBIMH pOTaTKa JCHCTByeT Ha ocHoBamme — Puc. 4 Puc. 5
oonpmoro majgelia F; m Ha Musuuen F,, ecnu
l;=6c¢cm, I =7cm (puc. 5). 3BecTHO, YTO Ha OCTAJbHBIC MAJIBLBI YISPKUBAIOIICH €ro pPyKH
poraTka He IeUCTBYET, €€ BECOM MOKHO IIpeHeOpeYb.




7 (8-9) «Cocmasnasn nanouxa». CTepKeHb COCTAaBICH U3 ABYX MOJIOBUHOK JumnHOM L = 20cM u
IIIOMABIO TIonepedHoro ceueHus S= 0,5cM? kaxaast. [TOTHOCTH MONOBHHOK OT/IMYAIOTCS B 1BA
pasza. Kornma crepeHp mMapHUPHO 3aKPENIIIN 32 BEPXHUIN KOHEIl M YaCTHYHO MOTPY3HIN B BOAY,
0Ka3aJioCh, YTO OH, 3aMETHO OTKJIOHUBIIHNCH OT BEPTUKAIH, MOTpYy3Wics Ha 3/4 cBoeil JUIMHBI.
1) KakoBa IMJIOTHOCTh MAaTEpUAIOB, M3 KOTOPBIX caelaH crepxeHb? 2)KakoBa BenuunHa H
HanpaBJeHUE CWIIbI, JEHCTBYIOUIEH CO CTOPOHBI CTEpKHA Ha ImapHup? ILIOTHOCTH BOABI paBHA
Po = 1000kr/™°. Cuity mOBEpXHOCTHOIO HATSHKEHUSI HE YUUTHIBAMTE.

8 (8-9) «lIpyosicunxu». Ko qHy cocyna nmpUKperieHa CUCTEMa U3 IBYX MPYXXKHUH U
JBYX TPY30B OIWHAKOBOW Mmaccel (puc. 6), mpu 3TOoM JedopManuu NPy UH
ommuaorcss B 2pasa. llocie 3amoiHeHHs cocyga Bomoil  (Po = 1000kr/m’)
nedopmaris ogHOW mpykuHKH yMmeHbimmiaach Ha 30%, a npyroit — Ha 20%.
HaiinuTe muoTHOCTH BEPXHETO M HUKHETO IPY30B.

9 (8-10) «Tounwiii sxcnepumenm». Ha BecaXx yCTaHOBICH KaIOPUMETPHUYCCKHIA
crakad (M, = 100r, ¢, =2700/x/(xr OC)), B KOTOpPOM HaxOJUTCS BOJA
(m, = 200r, p, = 1r/em®, ¢, = 4200/1x/(xr OC)) mpu Temmeparype t= 60°C. B
KaJopHMETp MOrpy3miIH Kycok ibaa (p,= 1r/em®, A, = 3,3500L0° [/kr) npu temmeparype 0°C u
BHaYaje yIep)KUBAIM €ro MUHIIETOM TaK, YTOOBI JIEA ObUI MOJHOCTHIO MOTpYXeH B Boay. [Ipu
3TOM IIOKa3aHUsl BECOB OKa3zanuch B 1,2 pa3a Ooiblue, yeM 10 morpyxkeHus ibaa. Ompenenure
KOHEYHYIO TEMIIEpPaTypy CMeCH. TeIIOBBIMH IOTEPSIMH B KAJTIOPUMETPE, TEIUIOEMKOCTBIO H
00bEMOM TIOTPYKEHHOH B BOJIY YaCTH IHHIIETA, & TAK)KE UCIIAPCHUEM IIPEHEOPEYb.

Puc. 6

10 (8-10) «Onexmpuueckue uzmepenus».B 1enu, mokazaHHOH Ha puc. 7, .
napajuienbHO  pe3uctopy ¢ compotuBieHueM R =100M mnoxakimro4aroT
amIrepMmeTp, a 3aTeM, Moclie OTKIIoUeHHs amrepmerpa, L1 BoabT™eTp. [Ipubopst R
npu 3ToM nokazanu | = 1 A u U = 6B cooTBeTcTBeHHO. OTIpeieIuTe MOIIHOCTh
TOKa B LIENIM NPU OTKITIOUSHHBIX aMIepMeTpe U BonbTMeTpe. Ilpubopsl cunrate  Fuc. 7
UJICAIbHBIMU.

11 (8-10) «Cromannuviii KyO». Ompenenure COIIPOTHBIICHHE
IPOBOJIOYHOM KOHCTPYKIKUU Mexay ToukamMu A u B, A u C, A u D (puc. 8).
ConpoTuBieHNEe KaXJ0ro IMPOBOJIOYHOTO pedpa KOHCTPYKIMH CUUTATh
paBHBIM R. MecTta ciaek mpoBOI0OYEK MOKA3aHbl )KUPHBIMU TOUKAMH.

12 (9-10) «iz006pascenue mpeyeorvruka». Ilepen coduparoieii JTHH30M
pacloioKeH TPSMOYTOJIBHBI  TPEYrOJbHHMK, THIIOTEHY3a KOTOPOTO
napajuienbHa JuH3e. V300paKeHHeM SBISETCS TaKKe MPSMOYTOJBHBIA TPEYTONBHUK, HPSIMOW
yroJl KOTOPOTO PACIIOJIOKEH TIPU BEPIIMHE, SBISIONMICHCS N300paKeHHEM BEPIIUHBI TPEYTOJIbHUKA
TaKKe MPH MPSIMOM yriie. VI3BeCTHO, 4TO pacCTOSHUE MEXIy BEPUIMHOW IPH MPSIMOM yriie U e
n3obpaxennem L = 100cm, a paccrosiaue ot e€ m3o0pakeHus a0 omnrtmieckoit ocu | = 30 ou.
Omnpenenure POKyCHOE PacCTOSHUE JTHH3HI.

Puc. 8

13(9-10)«Ha kauensx-kapycensx». Kapycenn pamguycom R = 10M BpamaroTcs ¢ yrioBoOii
cKopocThio W = 1paz/c. Kararomuiicst Ha HUX MIKOJbHUK KHHYJI MY TaK, 4TO CaM K€ MOoWMaJl ero
B JIMaMETPAIbHO MPOTHUBOIIOJIOKHONW ToYKe. Omnpenenure, ¢ KaKOW CKOPOCTBIO OTHOCHUTEIIBHO
Kapycenu ObUT OpOIIIEH Ms4, €CIM YroJl, MO KOTOPHIM OTHOCHUTEIBHO Kapycelu OH ObLT OpoIIeH,
coctaBui 0 = 45’ ¢ rOpU30HTOM.

14 (9-10)«Konebanus». Ha pHe IWIMHAPUYECKOTO COCY[Aa, IOJTHOCTHIO 3arOJIHEHHOTO
KUAKOCTHIO TUIOTHOCTBIO Po H TUIOTHO 3aKPBITOTO KPBIIIKOH, HAXOAUTCS MAaJeHbKUN
METATHYCCKUN MAapUK ¢ IUIOTHOCTHIO P. Cocya MOJHUMAIOT C TMOCTOSHHBIM YCKOPEHHEM B
TEYEeHUE BPEMEHHU T TaK, 4TO JHO COCYJAa OKa3bIBACTCS MOJHATHIM Ha BBICOTY N, paBHYIO BBICOTE
cocyza. 3aTeM COCy/I JIOCTaTOYHO OBICTPO OCTAHABIMBAIOT (32 BpeMs, CYIICCTBEHHO MCHbIee T) U
Cpa3y e OIYCKalT BHU3 B TCUCHHUE BPEMEHHU T C TAKUM XK€ 110 MOJYJIIO, HO MPOTHUBOMOI0KHBIM



10 HaNpaBleHHUIO ycKopeHueM. OneHuTe BhICOTY N, €CIi M3BECTHO, YTO TPU CBOEM IBIKECHHH
BBEPX OTHOCHUTEIBHO 3€MJIM IIAPUK C KPBILIKON COCY/a HE CTAJIKUBAETCH.

JIBukeHue 1mapuka paccMoTpuTe Oe3 yuéra BS3KONO TPEHMS, [JBUKEHUS KUIKOCTH
OTHOCHUTEJIBHO COCYZIa Y THAPABINYECKOIO yaapa.

15 (9-10) «Kamok>». Ha ropu3oHTaIbHON MOBEPXHOCTH PacioyiokeH Opycok maccoir m= 100r,
Ha KOTOpBIA IMOMEMIEH TOHKOCTEHHBIH IMIMHAP ¢ Takod ke maccor m= 100r (puc. 9). K
WJIUHIPY MPUKIAABIBaIOT TOPU3OHTANIBHYIO IIeHTpaibHyo cuity F = 1H Tak, ~
YTO IWIMHAP KaTuTcs 0e3 mpockanb3biBaHUS. s Toro, 4roObl Opycox < } F
ocTaBaJicsi B IOKO€, K HEMY NPWIOKWIN TOPH3OHTAIbHYIO cuity Fi.

Omnpenenure 3Ty CHIly, a TaKK€ YCKOPEHHE HHIMHApA, €cau KO3 HuImeHt
TPEHHs MEXy OpyCKOM M TOPU30HTAIBHOM MOBEPXHOCTHIO paBeH W = 0,1. FITI777 77777777

16 (9-10) «Vnpyeuii yoap». MaccuBHas ILIMTA TOAHUMAETCS C MOCTOsIHHOM 4+ 9
CKOPOCThIO BEPTHKAJIbHO BBepX. CBEpXy MO HAMPABJICHHUIO K IUIMTE JBUXKETCS MIAPUK, HMEIOIINN
HETOCPEICTBEHHO MEPeN YAapoM CKOpocTh Uy = 2,0m/c, HampaBieHHYO mon yrioMm O =45 k
BepTukaid. [locie abCoMOTHO YIPYroro yaapa o raJKyl FrOpH30HTAIBHYIO MOBEPXHOCTh IIUTHI
IIAPUK OTCKAaKWBAET CO CKOPOCTHIO, cocraBisromyto yron [3= 30 c Beprukampto. Kakosa
CKOPOCTH JIBMKEHHUSI TITHTHI?

17 (10) «Conpomuenenue osudicenuro». Ha Teno maccoit m, OpoIICHHOE BEPTUKAIBHO BBEPX,
JICHCTBYeT cuia conportuBicHus F, Mensiomascs no 3akony F =kmt(H), rne k=4 (1\/[/03), t —
Bpems. Ompeznenute, 4Yepe3 CKOJIbKO BPEMEHHM TIOCJIE€ Hadana JABMIKCHUS TEJIO JIOCTHTHET
MaKCUMAaJIbHOM TOYKM TOJETA, €CIM HadalbHas CKOPOCTh Teia
paBHa U= 12m/c. Yepe3 CKOIBKO BpEeMEHH MOCIE 3alycKa Tello Vv
BEPHETCSI B HMCXOAHYI TOYKY, €CIM TpU TaJeHUH BHU3 CHJIA 1 2 5 6
COTNIPOTHUBIICHHS YK€ HE JIeicTBOBaIa? 3V 1-- a

NPOUCXOMANINA €  KOJMYECTBOM BelIecTBa V  HACAIBHOTO Vor--
onHOAaTOMHOro Trasza. Iloctpoiite rpaduk mporecca B ocax P(V), —
BBEIS CIMHWYHBIA MacmTad, W ONpeAeiuTe NepeaHHOe Ta3y
KOJIMYECTBO TEIUIOTHI B mpouecce 1-6. Bce ormeuennnie na ocax — Puc. 10
BEJIMYUHBI CUNTATh U3BECTHBIMH.

|
|
18 (10) «lloanass mennoma». Ha puc. 10 mokaszan mporecc, :
|
|
|

19 (10) «<Hanpsisicenue ~ Ha ~ KOHOEHCAmMopax». &7 |
Onpenenure HanpsKEHHS HA KOHIEHCATOpax Ha ' K
cxeMe, MOKa3aHHOM Ha puc. 11, cnycra anamtensHoe | Ci C: \K
BpeMs II0CIe 3aMmblkaHus Kmoua K. B HauanbHbIH »_‘ }_’<]_{
MOMEHT KOHJEHCATOPhl HE 3apsKeHBl. BoJbT-
aMIIepHas XapaKTEPUCTHKA OJWHAKOBHIX JIHOJOB R
npuBegeHa Ha puc. 12. M3BectHo, uro £= 14B,
r=20m R=40wM, C; = 2MD, Cy = 4 MKD.

0 2 U,B
Puc. 11 Puc. 12

Pabory cocraBunmu  JI.U. Bacunescxkasa, K.A.Koxanos, AJI. Ilo3ousk, M.II. [lozonomuna,
A.Il. CopoxuH.



3AJIAHUSA BCTYIIUTEJBHOM PABOTHI 1O XUMHH

1. (8) CymiecTByeT MHOXECTBO CITIOCOOOB MOJYYEHHs COJIEH, Kak OOIIMX, TaK U crheruduye-
ckux. Hammmmure mo omHOMY YpaBHEHHIO, KOTOpPBIE COOTBETCTBYIOT CIEAYIOIIMM CXEMaM
XUMHYECKUX peakuuil. HazoBure Bce ydyacTByronue BEIECTBA.

a) HeMeTayut + cojib A — coib B 6) metast + conb C — comb D
B) conb E + comb F — comnp G r) Metaynt + coiib H — cous | + cob J
n) oxcu + conb K — comb L

2. (8) Asans demop nerom >xui B [IpocrokBarmuo. OgHaXIsl OH MOMPOCHI TMAly ¢ MaMOW
NpHUCIIATh €My HEKOTOPbIe PEAKTHUBBI W3 JOMamiHe nadopaTtopuu. OTKPBIB IMOCBUIKY, KOT
Matpockun u nec lllapuk oOHapyXuJIM, YTO HECKOJBKO CKJISTHOK Pa30MIIOCh U BEIIECTBA: MO/,
cyansdar O6apus, cynbdar kanus, okcus cBunia(ll) — mepememanuce. [louranson [leuknH o4eHb
paccTpowiics, 4TO HCIOPTUN TMOChUIKY. [lsins demop ycmokows ero, ckazaB, 4TO 3HAaeT, Kak
BBIIENIUTH U3 ATOW CMECH Ka)KJJ0€ MHIUBUIYyaJIbHOE BEIIECTBO B YUCTOM BHJIE.

a) CocraBbTe cXeMy paszeiieHus cMecu. [IJis KaKa0ro 3Tamna MmepeuncinuTe BCe HeOOX0IUMOoe
o0opyznoBanue u nocyny. CoctaBbTe MOSICHSIONINE PUCYHKH K KaXKJIOMY OIIBITY.

0) Kakue HOBBIe cMecH monydaThes y Bac B poriecce pasieneHus? YKaxuTe X THIIL.

B) [IpuBenTe ypaBHEHUS BCEX MPOUCXOISIINX PEAKITUIA.

3. (8)Macca naBecku cmecu metauioB A u B paBHa 2,575r. U3BectHo, uTo Metamnm A
Croco0OeH MpPOSBIATh B CBOMX COEIMHEHHSX TOJIBKO CTENEeHb OKHMCIeHHs +2, a meramn B moxer

IPOSIBIISITH pa3HbIE CTEIIEHU OKHCIEeHUs. HaBecka MOJHOCTHIO pacTBOpeHa B M3OBITKE COJISTHOW
kucnotel. [1pu a3Tom Beiiemminocs 1792mn raza (H. y.).

a) OnpeznenuTe, KakKKe METAJIbI BXOJSAT B COCTaB CMECH, €CJii aToMHas macca B B 2,297 pa3
OonbIlle aTOMHOW MacChl A, a KOJMYECTBO BemlecTBa A B cMecH B 3pa3a OOJbIIe KOJUYECTBA
BemecTBa B.

0) OmpenenuTe cocTaB HCXOAHOM CMECH B MAacCOBBIX MPOIICHTAX.

4. (8) IIpoctoe BeriecTBO A yd4acTBYyeT .0 KOH
B XHMHYECKUX PEAKIUAX COTIIacHO cxeme (B B > I - I
CXeMy BKJIIOYEHBI TOJBKO T€ MPOIYKTHI,
KOTOpBIE colepkat 3jaeMeHT A). BemectBo o

0, KoH 4 r
A — TBepnoe, HepactBopuMo BBoJe, BU K 4 "5 B 53 E 5 K > A +B + 1T

—— pactBopumbie B Boje ra3ul. I, E, XK, 3, 7|
N — T1Bepable BemiecTBa, pacTBOPUMBIE B : KOH 4
BOJE. K —> 3 - H

a) Onpenenure BemectBa A — H.

0) Hanmummure ypaBHEHHsT peakiuii, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTHh YKa3aHHEIC B
CXeMe IIPEeBpalCHUS.

5.(8)Ompenenure MHUHUMAIBHYIO Maccy aIlOMHHHUS, HEOOXOIMMOTO IS  TOJYYCHUSI
pPAcTBOPEHHEM B CMECH PaBHBIX OOBEMOB HACHIIIEHHBIX BOJHBIX PACTBOPOB MEIHOTO Kymopoca U

NIOBAapEHHOM COJIM rasza, ClIOCOOHOrO MOAHATH Ipy3 Maccod 1Kr mpu AasiaeHuM 1atm u TemrepaType
25°C.

6. (8-9) BemectBo A oOpa3oBano Tpems snemenTamu. [Ipu remneparype 4° C 310 coeiMHEHHE
oOpasyeT k&nTo-3en€Hble Kpuctamuibl. (s ompemeneHusi cocraBa BemecTBa A €ro HaBECKY
maccoit 0,5235r mogHOCTBIO PacTBOPWIIM B OJHOM JIMTPE TOpsSYe BOABI C aKTUBUPOBAHHBIM
yriaem. Yepe3 HEKOTOpoe BpeMsl B OTCTOSIBIIMWCS W OTQHIBTPOBAHHBIA PAcTBOP T0OABHIH
HACBIILICHHBIN PacTBOP MUTHEBOM COJBI /10 MOJHOTO NPEKPAIICHUS BbIACIEHHS ras3a. [lonmydeHHbli
pacTBOp BBIMIAPHUIIM TIPY MOHMKEHHOM JaBlICHUH. [lap MOTIIOTHIM BOIOW M TMONYYMIIH PACTBOP
BemectBa b, a B TBépAOM cocTosiHMM oOcTanach TOJbKO conb B. Ilpu mgoGamieHun wm30BITKA
Hgo(NOz3), k pactBopy conmu B, obpasyercst ocamok BemiectBa I' maccoii 0,7083r. JloOGaBienue



15,0 M1 0,210M pactBopa Hgy(NOs3), k pactBopy BemecTBa b, Takke mpUBOAUT K 00pa30BaHHIO
ocanka Berecta I maccoit 0,7083r.

a) Onpenenute Bemectea A —1T.

0) Hanmumure ypaBHEHUST YIOMSHYTBIX PEAKIIHA.

B) K kakoMy Kiraccy BemecTB MOXXKHO OTHecTH coenuHeHue A? [losicHuTe 0COOCHHOCTH €ro
KPHUCTAJUTMYECKOTO CTPOCHHUS.

7. (8-9) 1o cux mop caMbIM TOMYJISIPHBIM TOIUTUBOM SIBJISIFOTCS TPOJYKThI KpPEKUHra HEQTH:
Mma3yt, OeH3uH, kepocuH. [IpeacraBere, uyTo Yy Bac Takoro TomimBa HET, a €CTh aJbTEPHATUBHOE.
Bo3bMeM B kauecTBe TOIUIMBA KOKC, MPEACTABISIOIINN COOOW YUCTBIN yriepoa (CTOMMOCTb OT
12000py6uieit 3a TOHHY), METaH Mo AaBicHueM 7 at™ u npu temmeparype 25°C (crommocts 10
pyoOeii 3a kyOoMeTp) ¥ METaHOJI IPU cTaHAAPTHBIX ycioBusx (ctoumocth 20000py0ieii 3a TOHHY).

a) 3anuiimTe ypaBHEHHS CTOPAHUSI KaXI0T0 U3 BEIECTB U PACCUUTANTE TEIIIOBOM (P PEKT.

0) Onpeenure, Kakod W3 BHIOB TOIUIMBA MaET HAMOOJBIIYIO DHEPIHI0 MPU CrOPaHHU. Ha
eMHUIlY 00bEMA; Ha €MHUILY MACChl; Ha OJIHY €JMHHILY CTOUMOCTH.

8. (8-9) HauanbHast CKOpPOCTh HEKOTOPOH peaximu coctasmna 0,28%10° moms/(1-c). Yepes 400
CEeKYHJI CKOpPOCTh peaklMd yMEHbIIWIach B 2 pasza, a depe3 1060 cexyHn B deThpe pasa.
Omnpenenure OOMIHIA TOPSIOK M KOHCTAHTY CKOPOCTH PEaKIIUH.

9. (9) IOHs1#1 xuMuK BaceuknH Haren 0OpBIBOK TETPATHOTO JHCTA CO CIESTYIONIMMU 3aITUCSIMU:

HC1 3 KOH
Kcy' A ‘QH:

b ———» B » I
A K

O: tc
P, t° . HO  NHOH £

E » K 3

Coenunenne I' conepxur 97,7 %a3ora. Bemectsa I', 3, U B BOIHBIX pacTBOpax MPOSBIISIOT
CBOICTBA KHUCJIOT.

a) Onpenenute BemecTBa A — K.

0) Hanumure ypaBHEHHUsT peakiiii, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTh YKa3aHHbIC B
CXeMe IpeBpalieHusl.

B) 3anumuTe ypaBHeHus cienyronmx peaknuii: A + SQCly; b + Na;I' + F; K + PtCl.

r) K kakomy Kiaccy coepuHenuid MO)XHO oTHecTH BetecTBo 2K? [IpuBenure Gpopmyiisl eliie Tpex
BEIIECTB, OTHOCSIIUXCS K 3TOMY k€ Kiaccy. CocTaBbTe YpaBHEHHS PEAKIINI STHUX BEIIECTB C BOJIOM.

a) Hamummire KOHKpeTHbIE yCJIOBHsS —HpeBpalleHuss BemectBa A B B, Vkaxwure
IPOMEKYTOUYHBIN MpoxyKT. [Ipenoxure cocob npeBpamienns Beniectsa A B B B oqHy craamio.

10. (9) BemectBo A mpezactaBiasieT co0oil Oeyblii MM MOYTH OCNBI KPUCTAUTHYSCKUN
MOPOIIIOK JTUOO OCCIIBETHBIC KPUCTAJUIBI O0€3 3amaxa Wi O CJIa0bIM 3amaxoM. DTO BEIIESCTBO JIETKO
pacTBOPMMO B 3TaHOJIE, PACTBOPUMO B Xjopodopme u Majio pactBopumo B Boxae. Ecim k 0,51
BelIecTBa A MPUOABUTH S MIJT pacTBOpa THIPOKCHUIA HATPUS U MIPOKUIIATUTH B TEUCHUE 3 MUHYT, a
3aTeM OXJIAJUTh M HEeHTpaan3oBaTh 16%+IM pacTBOPOM CEpPHOM KHUCIIOTHI, TO 00pa3yercs Oeibli
KpUCTAITMYEeCKUH ocafok BemectBa b. Eciam k Takomy ocanky mo6aButh 0,1 mu pactBopa
xnopuza xenesza (1), To moxHo HaOmoAaTh uoneroBoe okpammuBanue. Ecim k 0,2 T mopoiika
BemecTBa A 100aBuTh 0,5MIi1 KOHIIECHTPUPOBAHHON CEPHON KHUCIIOTHI, IepeMenmaTs u g100asuts 0,1
MJT BOJIBI, TO MOSBIIAETCS crerupuyIecKuil 3anax kuciotel B, a npu go6asienuun 0,1 mur pactBopa
dbopMabaerruIa MOSBISIETCS PO30BOE OKpAIIMBaHUE.

a) YcTaHOBHTE CTPOCHHE BEIeCTBA A, €CIIM U3BECTHO, uTo OoHO coaepxut 60,00%yraepona,
35,56%kxkucnopoa mo macce u Bogopo. [lalite BemecTBy A HE MEHEee JBYX Ha3BaHU.

0) Hanmumure ypaBHEHHUs! ONTUCAHHBIX BBIIIE PEAKITHA.
B) [Ipemioxkure crocoO moydeHust BemecTBa A, Ha30BUTE PEareHThl, YKOKUTE YCIOBHSI.



r) [Toprmio moporika, coaepxaiiero BemectBo A, maccor 0,4995r pacteopunmm B 10 mu
HEWUTpann30BaHHOTO M0 ¢eHondTanenny u oxjaaxaeHHoro a0 temmepatrypsl 10°C 96%+Horo
pacTBopa 3TaHoJa. ATUKBOTY ToiiydeHHOTro pactBopa 5,00mit ortutpoBanu 0,1000M pactBopom
runpokcuga Hatpus B mpucyrctBun 0,1 mum 1%-<o pactBopa deHondTanenHa 10 MOSBICHHUS
c1ab0-pO30BOT0 OKpalIMBaHHs, YCTOWYMBOro B TeueHne 1 muHyThl. Ha THTpOBaHme ObLIO
u3pacxonoano 13,80mi. PaccunraiiTe MaccoByro 10JI0 BEHIECTBa A B TIOPOIIKE.

11. (9) Bcem u3BecTHbIli He3Haiika oueHb XOTen HaTH ceOe Jeyo Mo AyIie, HO Y HEro 3TO
JIOJITO HE MOJy4yanoch. M BOT ofHaX/bl, KOPOTHIIIKE MOCUACTIMBUIOCH MOOBIBaTh Ha «PeakTuB-
moy» B JleTHeil MHOronpeaMeTHou mkose B Bumkune. U, pasymeercs, eMy ToT4ac 3aXOTEJIOCh
cTaTh XUMUKOM. B HEM mpocHyIcs 1yX UcclenoBarTens, BOCTOP>KEHHOTO aHAIUTHKA.

Hesnaiika, BOOpY>KMBIIMCh MEIIKOM U JIOMHUKOM, OTIPAaBUJICS B 3a0pOILIEHHYIO JTa0OpaTOPUIO
no coceacTBy. Ho BpeMeHa Obliu TsKeNble, TO3TOMY B coceHEHN 1a00paTopun MOXKUBUTHCSA ObLIO
0co00 HeueM. OTHAKO B JAJIbHEM YTOJIKE OOHAPYKUJIACh ACPEBSIHHAS KOPOOKa, B KOTOPOH JIeKaIn
12 mpo3payHbIX ammys, 3aMOJIHEHHBIX KHUAKOCTAMH. TOJNBKO B OJHON amImyje HaXOIHJICS
OKpAIlI€HHbII1 B OpaH)XEBbIM LIBET pacTBOp, a Ha caMOM ammylsie uMmenach Haanuch «CHIIbHBIN
OKHUCJIMTEIh, OCOOCHHO B KUCIIBIX CPEIax».

3abpaB cue uyno, He3naiika BepHYJICS B CBOIO KOMHATY, KeJlasi PaCKPbITh TallHY 3araJouHOi
KopoOku. OH ObLT Tak B3BOJIHOBAaH, YTO CaM HE 3aMeTWJ, Kak ycHyJ1. M Bo cHe (B Jydmux
TPaJMIHUAX XUMUYECKOH Haykn), He3Haiike mpuBHIEIOCH, YTO:

1) B ammysiax BOAHBIC PacTBOPbI HeOpraHudeckuxX (ObLIO TOJBKO OJHO HCKIIOYCHHUE) COJICH
(MHAMBUIYATBHBIX);

2) TONBKO B TPEX W3 JAHHBIX aMITyJl PacTBOPBI COICPIKAT JICMEHT, MPHUIAOIINN TUIAMCHH
ra3oBoii ropeiku (uoJIeTOBO-PO30BBIi LIBET;

3) TOJBKO B pacTBOpax TPEeX amIys €CTh aHHOH, OOpa3ymIIUi PACTBOPUMBIC COJIH
MPaKTUYECKU CO BCEMU KaTHOHAMY,

4) ofHa aMITyjia OTJIIMYAETCs OT BCEX OCTAbHBIX KOHIICHTpAIMel BEIIeCTBA B pacTBOpe Oolice
7 Mo/,

5) B pacTBOpax M3 amimysl MPUCYTCTBYET MHHUMYM OJUH aHWOH, UMCIOIIUN SJICKTPOHHYIO
KOH(UTYpaluIo aproHa, OJWH TaJOreHH-UOH M OJMH OpraHMYeCKUil aHWUOH, CIIOCOOHBIN OBITh
BoccTanoBuTesaeM (1 ammyna), APyrux aHHOHOB HET.

Ha sToM mpopodeckoe BujeHue 3aKoHUMIOCh. OCTOPOXXHO pa30uB oAHY ammyny, Hesnaiika
OLIYTHJI PE3KUH 3amax, BbI3BABIIMM aCCOLUUALMIO C MEPBOM MEIUIIMHCKON MOMOIIBIO U JTOKTOPOM
[IunronpkuHbiM. K 3TOMy MOMEHTY Haml repod TOYHO 3HAI COAECPKUMOE ABYX aMmmys, a
OCTJIbHBIC JIECATh aMITYJI el€ ObLIN HE UCCIIEIOBAHBI.

EcrecTBeHHO, HauMHAIOMIMM XUMHUK BCKPBUI BCE€ aMIyJibl U Hayajl CMEIIUBAaTh BEIIECTBA
MeXay coOoH, mapamienbHo GUKCUpysl HaONIOAeHUS B TeTpaau. Yk kak cmor! Bor uto y Hero
MOJIyYUJIOCH!
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+* — HaOI1I0/1a710Ch U3BMEHEHUE OKPACKH pacTBOpa.

Ho nam repoit He Mor 4ero-HuOyab HE HATBOPUTH B JIA0OPATOPHH, TaK KakK IpaBUiIa
TEXHUKH 0€30TIaCHOCTH MPHU paboTe OH cOoO0aa Jaieko He Bce. HeoxknmanHo Hesnalika nmpumin
comepkumMoro 9-oif ammysibl KO BCEM OCTalbHBIM, 3a HCKIOUYeHueM 3-eil. JloOaBuimch
CJIEIYIOIIHE PE3YIIbTATHI:
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OxpbUieHHBIN TIEpBBIMU ycriexamu, He3naiika ypoHun ammyibel ¢ pacTtBopamu 6 u 7. B
pe3ynbTare Ha oy oOpa3oBaachk HEOObIIAS JTYXKHIA C O€I0H MYThIO.

a) HpeHCTaBBTe ce0s Ha MeCTe HaIIero CKa304Horo reposa U 10 pe3yjibTaTaM ITPOBCACHHOTO
OKCIICPUMCHTA OIIPCACIIUTC, YTO MOIJIO HAXOAUTHCA B 12 aMIlyJiax.

0) HanuiuTe ypaBHEHHs BCEX MPOTEKAIOIINX PEAKIIU.

12. (9-10)B Bamem pacnopsokenun umerorcss 0,07M pacTBOpBI CIEAYIONIMX BEHIECTB: A —
OpomMoBoAOpoAHON KuCHOTh; B — amMmuaka; B — ykcycHoit kucnotsl; I' — xymopuia aMMOHHUSL.

a) Paccunmraiite pH pactBopoB A, B, Bu .

0) Paccuuraiite pH pacTBOpoB, 00pa3yrooNIUXCs MPH CMEUIMBAHUU OJWHAKOBBIX OOBEMOB
pactBopoB: 1)Aub;2)AuB;3)buB;4)bul.

13. (9-10)MeTaHon urpaet BaKHEUIIYIO POJIb B SKOHOMHUYECKOM Pa3BUTHU COBPEMEHHOTO
obmectBa. Ero mpoMbINIIEHHOE MPOW3BOACTBO OPraHW30BaHO BO BCEX PA3BHUTHIX CTpaHAaX H
NPUHAJISKAT K YHUCTy HanOoJiee TUHAMUYHO pa3BHBAIONIMXCS mporieccoB. CHHTE3 MeTaHOJa
MPOBOJUTCSI B PEAKTOPE M3 YIIIEPOJCOACPKAIIETO CHIPhS M0 MUPKYJISIIIHOHHON TEXHOJIOTHYECKON
cXeMe Ha IIMHK-ME/Ib-IFOMUHUEBBIX WM IIMHK-MEIb-XPOMOBBIX KaTallu3aTopax MpH TeMIIepaType
250°C — 300°C u naBnenuu 5 MIla — 10MIIa. D10 Hanboaee COBpEMEHHBIN MPOIECC MOTyUCHHUS
METaHOJla ¢ MpakTuueckuM BbixogoM 85 %. OmpenenuTe MaKCUMaJIbHO BO3MOXHYIO MaccCy
MeTaHOIa, KOTOpbIii MOKHO momyants mpi 300°C 1 5MIla u3 10 M BoAsSHOrO rasa, HMEIOMIEro
MJIOTHOCTD B ATUX YCIOBHUSAX 16,484KF'M_3 u cojaepkaiiero mo oosEmMy: 6,0 % N; 0,2 %0,; 5,0 %
COy; 0,8 %CHy; Botopoa u yrapHsbIii ras.

14. (9-10) Bemecmeo X 6n110 otkpbiTo B 1934rony Iaynem [Ibepau. BriepBoie BemecTBo X
OBUTO BBIJIETICHO U3 Jpoxoked W medenn B 1938 romy, a mo3mHee CHHTE3UPOBAHO XUMHYECKH.
Ceiliuac ToHsATHE «geutecmeo X» O3HAYACT TPU MHIMBUIYyaJIbHBIX coenauHeHus A, b u B, mpo
KOTOPBIE H3BECTHO CIIETYIOIIEE!

A B B
o(C) 0,5680 0,5749 0,5714
o(N) 0,0828 0,0838 0,1667
©(0) 0,2840 0,2874 0,1905
o(H) 0,0651 0,0539 0,0714

OmuH W3 TMPOMBINUICHHBIX METOJOB CHHTE3a BEIIECTBA X HAYMHACTCS C KOHICHCAIMH
IpOMaHOHA C  METHII-2-MeTOKCHATaHoatoM. Ilpoxykr kougencamuu (1) IMKIH3YIOT ¢
[[MaHalETAMUIOM, ToJydas npoaykT (2), kotopbiid 3atem HUTPYIOT B (3). IleHTaxsmopumom
dochopa BemectBo (3) mepeBoaAT B POAYKT (4), KOTOPBIH IEXJIOPUPYIOT ¢ TIOMOIIBIO BOAOPOAA
Ha MajlaJieBOM Katanu3aTope. [Ipr 3TOM MPOKMCXOIUT TAKXKe BOCCTAHOBIICHHE A30TCOIEPIKAIINX
(YHKIMOHANBHBIX TPYIIN, B pe3yibTare 4ero obpasyercs mpoaykt (5). 3atem mpoaykr (5)
B3aUMOJICHCTBYET C HUTPUTOM HATPHUS B COJMSTHOKUCIION Cpe/ie U OMBLISETCS, 00pa3ysi COeIHMHEHHE
A. CeJIeKTHBHBIM OKHCJIEHHEM COEIMHEHHMS A THOKCHIOM Maprasiia ImojiydaroT coeaunenue b, a
BOCCTaHOBJIEHHEM OKCHMa BemiecTBa B cMHTE3MPYIOT coeaunenue B.

a) Kakum tepmuHOM 0003HauaroT BemiectBa A, B u B corimacHo pekoMenpanusM Mexy-
HapOJIHOM KOMHCCHH IO HOMEHKJIAType OMOJIOTHYECKON XUMUU ?

6) Onpenenute cTpoenue BeuiectB A, b u B, Ha3oBUTE KaXK10€ U3 HUX.

B) HAIHUIIIATE YPABHEHHS PEAKIIHIA, JISKAIIMX B OCHOBE IPOMBIIIIICHHOTo cuHTe3a A, b u B.

I) MOKa)XKUTE MEXaHU3M ydyacTHs BeniecTBa b B kauecTBe kohepMeHTa.

15. (10)B nabGoparopuu ucCleA0BaIM KPUCTALIMUECKOEe BemecTtBO Z. s ucciaemoBaHus
B3sTM HaBecKy BemiecTBa Z maccoit 3,151 u pactBopwin B 1,001 KOHIIEHTPUPOBAHHOW CEPHOM
kucinotel (96,5%).Peakiinonnyio cMech Harpenu 10 50°C u B Te4eHHUHU ONMPEACIEHHOT0 BPEMEHU

oroupamu mpoOsr mo 1,00 mn cmecu. Coxepkanue BemecTBa Z B IpoOax ONpenessuid IMpH
nomotnu TutpoBanusi 0,0010M pacTBopoM mepMaHraHaTa KaJusi:



Bpewms, ¢ 0 300 600 900 1200
V(KMnOy,.,), M 10 6,95 4,10 2,65 1,80

B Tedenue Bcero ombiTa W3 PEaKIMOHHOW CMECH BBIACIIACH SKBHMOJISIPHAS Ia30Bas CMECh
nByx okcumoB (p(cmecu) = 1,489r/n, T = 290K, p = 99,708kIla). [To oKOHYaHHH PEAKIUH
BBIICHHJIOCH, YTO KOJHYECTBO CEPHOM KHCIIOTHI HE M3MEHHJIOCHh, a KOHIIEHTpamusi €€ pacTBopa
YMEHBIINITACH.

a) OmpenenuTe Ha3BaHUE U PopMyITy BemecTBa Z.
0) Hanummre ypaBHEHHS YIOMSHYTBIX B TEKCT€ XUMUYECKUX PEaKIHU.

B) Onpenenure OOMIMIA MOPSIOK pEakiMU M pacCYMTaiiTe KOHCTAHTY CKOPOCTH MpPOIEecca.
CuuTaTh, UTO MOCIE peakuu 00beM pacTBOpa HE U3MEHUJICS.

16. (10) lIkonbHUKH, KejIasi TOJIYIUTh KUCIOPOJ, MPOBOAMIN iekTpoian3 16 %+o BogHOrO
pactBopa xjopuna kanus oobemom 220w (p = 1104,3r/n). [Ipouecc Benu B siueiike ¢ MEIHBIMU
sneKkTpogamu. IIporecc mpekpaTwiav, KOorija Ha Karojae BbiAenwioch 33,6 n (H.y.) rasa.
PaccuuTaiiTe MaccoByIo JOJTIO XJIOpH/IA KISl B PACTBOPE TOCIIE OKOHUYAHUS DJICKTPOJIH3A.

17. (10)ITpumensiemoe jisi TOJydE€HUS MArHMTHBIX HAHOYACTHII OWHApHOE BemiecTBO E
UCIIONIB3YETCSI B Ka4eCTBE JT00ABKH JUIsl OKpPAIIMBAHMS CTEKJIA M KEPAaMUKHU M 00J1ajlaeT BBICOKOM
KaTaJINTUYECKOW aKTUBHOCTHIO. B cBoeM coctaBe oHO coaepxkut 82,76 Y%meranna X. M3BecTHo,
gyro u3 12,4t BemectBa A MOXxHO nony4unth 8,5T BemectBa E, koTopoe Takke moiaydaeTcs mpH
NpOKaJIMBaHUU Ha Bo3ayxe cojieil B u D, mpu sTom npoucxoaut morepst maccel 26,28u 60,99 %

COOTBCTCTBCHHO.
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a) Onpenenute BemectBa X, A — E, ecitu 10MOIHUTEIBHO U3BECTHO, YTO BElIeCTBO B mmeer
3€JICHYIO0 OKPACKY.
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0) Hanmummure ypaBHeHuUs 3aM(pOBAHHBIX PEAKIIHIA.
B) Kakue npouecce! katanusupyrotes BemectsoM E? [IpuBeaute nBa npumepa.

18. (10)I1pu ompenenenun coaepskanus (GpTopua aHHOHA B 3yOHOH macte B KOJIOYy 00beMOM
100 ma momectunu HaBecky 0,200r u pactBopuiu B 50 mn 1M pacTBopa HUTpaTa Kajus, 3aTeM
J0BeNM 00BEM JI0 METKH JUCTUILTUPOBAHHOW BOJOW. B 25 Mi1 mosrydeHHOTO pacTBOpa MOMECTHIIH
F-cenekTuBHBIN 371eKTpoa B u3Mepuau ero noreHnuan npu 25°C. OH okazancs paBeH —155,3mB.
IMocne moGaenenuss 0,10 ma pactBopa, comepxkariero 0,50 mr/ma (Topua aHMOHOB, MOTCHITHAT
aJIEKTpO/Ia cTall paBeH —176,2vB. PaccunTaiite MaccoByro foimo ¢ropa (B %) B macre.

19. (10)OgHoit W3 OCHOBHBIX  MPOOJIEM  COBPEMEHHOMN
MEIMIMHCKON XUMHH SIBJISCTCS TIOMCK W CO3JaHHE IIpernaparos, FaC
00JIamaromMKX IIUTOTOKCUYECKUM IEUCTBUEM. BBIAENSAIOT HECKOIBKO
HIOJIXOJIOB K JICYCHUIO OHKOJIOTHUECKUX 3a00JIEBaHMIA, CPEIU KOTOPBIX
HauOOJIBIIIMI WHTEpEC TMPEJACTABISICT AHTUAHAPOTECHOBAs TEparusl. 1,\?‘3
Cpenu  aHTHAHAPOTECHOBBIX  IIPENapaToB, IPHUMEHSIOIIUXCS  Ha OSF\‘%O
CCTOJHSIIHUM JICHb, CTOUT BBIICIHUTH dH3AJIYTAMHJ ¥ HUJIYTaMUJ, B
COCTaBe KOTOPBIX IPHCYTCTBYET THUIAHTOMHOBOE sIpo. B maHHOM F
3ajJla4ue BaM MPEJIOKEH CUHTE3 OMOJOTMUYEeCKA aKTHBHOTO COCTUHEHMSI Hunymanug
K 2-ceneHOrnaaHTOMHOBOM MPHUPOBI, BbaeneHHoro B 2015 r. u3
Mopckoii TyOkn Hemimycale arabica./lanHoe BemecTBo oOiamaeT aHTUIPOIH(EPaTHBHOM
AKTUBHOCTBIO, 110 OTHOIIIEHUIO K IeNaTolESIUTIOIAPHON KapiuuHoMme. OTIpaBHOM TOuKo# B cuHTe3e K
cTajl 2-THOTHAAHTOMH, oOyiamarommii moBbIeHHOW CHy-KHCI0THOCTBIO, 32 CUET 4ero I HEro
XapaKTEePHbI peakIiu, MOA00HbIC KOHIeHcanuu KuéBenares.
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NO,

O

BH3anymamud

a) PacumdpyiiTe 1ienouky npeBparieHuil, eciii u3BECTHO, YTO:



- peakuus u3 A B B —moHOMeTunMpoOBaHue;

- C_He CoJIepKUT METUJIbHBIX TPYII;

- peakuus u3 C B E —peaxuus Cyzyku-Musypa;
. peakiusi u3 C B D uu3 L B K —peaknus Yana-OBanca-Jlama;
. HC(O)OAC - cMmemaHHBId aHTHIAPUA MYPaBbHHOW M YKCYCHOM

(bOpMUITMPYIOIIUH areHT,

- coeauHeHne Z OTHOCUTCS K KJIacCy UMHUJIATOB;
- R —coaepxxut npoTOHUPOBAHHBINM aTOM a30Ta;

. M —wu3ocenenonmnanar;

KHUCJIOT, aKTUBHBIN

- peakuus u3 O B N — neruaparanus, npespamienne M B L ocymiecTisieTcst B ABE CTaauH,
Ha TMEpBOM CTaguu TMpU HArPEeBaHUU M IMIOCTOSHHOM IepeMelIuBaHud BHOCIT M B
HACBILLEHHBIM PAcTBOP aMMHaka B JTaHOJE, 3aTeM 4Yepe3 OIpeAeNIEHHOW MPOMEXYTOK
BPEMEHHU MOPUUSIMHU J00aBIAIOT Z, IpU ATOM o0Opa3yeTcsi MPOMEXKYTOUHBIM MpOIyKT L,
KOTOPBI COJAEPKUT FMAAHTOMHOBOE siipo. Ha BTOpoii cTanuu nonydeHHsii L ; moasepraercs

MATKOMY T'HAPHUPOBAHHIO.

H,/Pd
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S p-OMe-PhB(OH)2 NaO-tBu
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0) [IpuBeuTe MEXaHU3MBI CIEAYIOIIUX NPEBPALICHUN:

« U3 2-TUOTHJAHTONHA B A
-u3M B Ly
.u3TBS

n3HBI;
n3 SB R;
3T T

B) B jaHHO# 3a/1a4e MPHUCYTCTBYET Psii UMEHHBIX PEaKIHid. Y CTAaHOBUTE UX U JAlTe KaXIOou
U3 HUX COOTBETCTBYIOIIEE HA3BaHUE MO ()aMUINK IEPBOOTKPHIBATEIIS.
r) O0bsicHUTE, TToueMy 00paboTKa S XJOPHCTBHIM THOHMUJIOM HE 3aKaHYMBACTCS Ha CTaJHU

o0pa3oBaHus XJIOPAHTUIAPUJIA.

a) 3auem Ha ctajuu u3 | B J HE0OX0IMMO UCIIOJIB30BaTh 2 SKBUBAJICHTA MUPUINHA?
e) [Touemy cMmemaHHBIA aHTHIPHI MYPAaBbUHON M YKCYCHOM KHCIIOT SIBJISIETCS CEICKTHBHBIM
(bOPMUITUPYIONIUM areHTOM M HE BBOJIUT alleTHIIbHBINA ()parMeHT B MOJICKYyJTy J?

Paboty cocrapmum: M.A. baxynesa,
11.B. Pviuxos, P.B. Cenesenes, .A. Toxapesa.

A.A. Bvieosckuii,

A.H. Jlamun,

O.B. Hasanuxuna,



3AJIAHUS BCTYNIUTEJBbHOM PABOTHI IO BUOJIOT U

[lepen xaxaplM 3aJaHMEM B CKOOKax yKa3aHO, MJS YYEHMKOB KaKuUX KJIacCOB OHO
npeaHazHadeHo. Ilpu mpoBepke paOoT pelieHus 3ajad, He IMpeJHA3HAYEHHBIX JUIsL Kiacca, Iae
YUUTCS aBTOP pabOThl, OLEHMBATHCA He OyayT!

Kaowcowiti nocmynarowuii Ha buonocuieckoe omoeieHue Moxcem NPUHsImy yuacmue 8 KOHKypce
Ha noyuexue O0ONOIHUMENILHOU CKUOKU Ha obyuenue. Iloopobnee 30ecy.
https://bioturnir.ru/sms/stipend

1. (7) «Bcé naobopom» B Mupe >KMBOTHBIX Yallle BCETO B SIPKHE [BETa OKPAIICHBI CaMI[bl, & CAMKHU
HaoOopot [J cepbie u HeB3pauHble. [IpuBenuTe MpUMEpPHI U3 Pa3HBIX KIACCOB YKMBOTHBIX, KOT/A
CUTYaIHs BBITIIIUT HA00OPOT: CAMKH SIPKOOKpAIICHHBIE, a caMilbl [] HeT. UeM 3TO MOXKeT ObITh
00yCIIOBIIEHO?

2. (7) «Vcnosno cvedobnulit» I'prulbI M0 CIIOCOOY MCIONIB30BAHUS X YEIOBEKOM B IHUIINY IEIISATCS
Ha pa3Hble KAaTeropuu, B TOM 4YHCIIE U «YCJIOBHO CbhenoOHbIe». [loueMy MX Tak Ha3bIBarOT?
[TpuBeauTe nmpuMepsl PaCTCHH U KUBOTHBIX, KOTOPHIE COOTBETCTBOBAIH ObI JAHHOW KaTETOPHH.
CBoii OTBET O0OCHYMTE.

3. (7) «Heobviunvie pacmenus» B mporecce IBONIOUUH y PACTEHUW TMOSBHIMCH JHCThS IS
ocyiecTBiIeHus npouecca GporocunaTe3a. Ho y HEKOTOPBIX pacTeHU OHU BIIOCIEACTBUN HCUYE3IH.
[Touemy 310 MOTIIO Mpom30iTH? Kak B TakOM ciiydae pacTeHUs TUTAOTCS ?

4. (7) «Cnézvl 6e3 smoyuui>» YelOBEK MOXKET TUIAKaTh B Pa3HBIX CUTYAIMSIX: OT OOH/IbI, OT CUACThs
u T. 1. Ho B m06oMm citydae 310 [ oTpakeHHe ero SMOIIMOHAIBLHOTO cocTossHus. Cpenu pacTeHui
Y JKMBOTHBIX TOXE BCTPEYAIOTCS OPraHU3Mbl, KOTOPBIE «IUIaYyT». A ¢ UEM y HUX CBSI3aH JIaHHBIN
npouecc? Jljis 0TBeTa Ha BOIIPOC MPUBEAUTE KOHKPETHBIE PUMEPHI.

5. (7) «Konuxypenm» B mycteine Hamu0 obutaetr HeoObIuHOE pacTeHne [1 BEIbBUYHUS YAUBHUTEb-
Hasl, KOTOpas TPUCIIOCOOMIIACh JKUTh B CJOXKHBIX AKCTPEMAIBHBIX YCIOBHsX. [Ipemmoxkure
pacTeHue, KOTOpOoe, Ha Ball B3I, CMOIJIO OBl CTaTh KOHKYPEHTOM BelbBHYHMH. Kakumu
AHATOMHYECKUMHU, MOPQOJOTHYSCKUMUA U (PU3UOJOTHYECKUMU OCOOCHHOCTSMHU OHO JIOJDKHO
o0manaTh?

6. (8) «Buvicoxuti ypooicari» J1nisi NOBBIMICHUS YPOXKasi CEIbCKOXO3SIWCTBEHHBIX PACTCHUH MOXKHO
UCMOJIb30BaTh PA3JIMYHbIE ArpOHOMUYECKHE IpueMbl. Beibepure Tpu HauOosiee 3HAUYUMBIX U
OOBSICHUTE MEXaHHU3M MX pabOThl Ha aHATOMUYECKOM, MOP(OJOrMYecKOM U (PU3HOJIOTHYECKOM
YPOBHSIX.

7. (8) «Cveoobmnvie nacexomvie» IIpoaoOBONBCTBEHHAS W CEIbCKOXO3SHCTBCHHAs OpraHU3aIlns
OOH BeimycTHIA AOKJTad, B KOTOPOM PEKOMEHIYETCS BMECTO «MsCa» €CTh OOJIbIIIE HACEKOMBIX.
OObsicHUTEe, 10 KAKUM IMpUYMHAM BbhIOpaHa Takasi ajabTepHaTuBa. COCTaBbTE CIHMCOK U3 MSTH
IpeICTaBUTENIEH 3TOTO Kilacca, KOTOPBIX Hambolee 1enecoodpa3Ho ynotpebmnsaTs B numnly. Kakue
KpuTepuu Brl ncnonas3oBaiu 11 0T00pa HACEKOMBIX ?

8. (8) «EID onsn nepsoe» Ilpu TPOXOKACHUU MEIAOCMOTPA HEBPOJOT JejaeT 3aKIYEeHHE O
COCTOSTHUM HEPBHOU cucTeMbl manueHTa. Kakum o0pa3oM u ¢ MOMOIIBI0 KaKUX TECTOB, Ha Ball
B3IJISi, CIIEyeT NPOBEPSATh JIBUraTelbHbIE pediekchl y dYenoBeka? byayr nu oTiMuatcs
MOJIYYEHHBIE pe3yJIbTaThl y XOJIepuKa U ¢ierMaTuka?

9. (8) «Kocsennvie 0annvie» [1aneoHTONOTH Yalie BCErO0 UMEIOT JEN0 ¢ KOCTAMHU U (parMeHTaMu
MSTKHX YacTeH Tella NCKOMAaeMbIX )KMBOTHBIX, KOTOPBIE JAlOT HaM WH(OPMAIUIO 00 UX aHATOMHH
U MOpGoJoruu. A BOT CBEIECHUS O MOBEJIEHUH, SKOJIOTMU U CTPYKType HOIMYJIALUU HCKOMAeMbIX
YKUBOTHBIX IOJYyYUTh HE TaK NpOocTO. Ha OCHOBaHMM KaKMX JaHHBIX MOXHO CIEJATh 3aKIF0YEHHUE O
MOBEJICHUH, YKOJIOTUU U CTPYKTYpE MOIYJIALNNA UCKOMAaeMbIX XKMBOTHBIX ? [Ipeanoxure He Ooiee
10 crioco60B (METO/I0B), KOTOPBIE TIO3BOJISIFOT ATH TAHHBIE <«H3BJICYb>» U3 HAHJIEHHBIX OCTAaHKOB.



10.(8) «Moouwiti  3aecap» 3Barap [1 5TO 3amuTHAas peakiys OpraHM3Ma Ha BO3JIEHCTBHUE
yabTpaduoneToBsIx sydeid. [Ipy 3TOM HEKOTOpPBIE JIOAM CUUTAIOT, YTO YeM OOJIbIIIE 3aropaciib,
TEM ToJIe3Hee JJIsi opraHu3Ma. [loaTBepauTe Wi ONMPOBEPTHUTE JTaHHOE CYXKIeHHUE. XapaKTepeH
JI¥ 3arap JUis )KUBOTHBIX ? OTBET MOSICHUTE.

11.(9-10)«/[ati um wanc'» Y BBICHINX PACTCHHA B IMPOIECCE DSBONIOIMMH OT MXOB K
MOKPBITOCEMEHHBIM TPOUCXOAMIIO YIPOIICHHE TaMeTOpUTa W YMEHBIICHHE €ro <«JIoju» B
KU3HCHHOM TIHMKJIE€ pacTeHus. W Jumbe OTOenbHBIE TAKCOHBI PACTEHUU JIEMOHCTPHUPYIOT
OTHOCHTEIHHOE PABEHCTBO aHATOMO-MOP(HOJIOTUYECKONW CIOXKHOCTH W MPOAOKUTEIIBHOCTH
cTanuii raMerouTa U CrIopouTa, a B HEKOTOPBIX CIIydasx Ja)xe MpeBocxoacTBO rametodura. Ho
HEKOTOpbIC Y4YCHBIE CKJIOHHBI CUHMTAaTh TaKWe PACTCHHS TPUMUTUBHBIMH, a TaKCOHBI —
<GaIIEANTIMH B SBOJIIOIIMOHHBIN TYITHK.

A. BoblgenuTte OCHOBHBIE TMPUYUHBI, KOTOpbIE€ MPHUBEIN B MPOIECCE 3BOJIOIUU K aHATOMO-
MOp(}OJIOrHYecKoMy YMIPOIICHUIO TaMeTOpUTa M YMEHBUICHUIO €r0 «I0JIU» B >KM3HEHHOM
ukiie (He Oosee 5 npuuun). [IpHUUHBI pACIONOKUTE B IOPSIIKE YOBIBAHUS X 3HAYMMOCTH.

B. B cBere yka3aHHbIE NPUYMH, KPAaTKO ONMUIINTE OCHOBHBIE aHATOMUYECKUE, (PU3HOIOrHUECKUe
U DKOJOIMYECKHE OCOOEHHOCTH, KOTOPbIE XapaKTepHbl i1 pPacTeHHH, o00janaronmx
OTHOCHUTEJIBHBIM PAaBEHCTBOM HIHM JAaxe NpeobiamaHueM ramerodura Haa CroOpopUTOM B
YKU3HECHHOM LIUKJIE.

C. Bo3HUKHOBEHHE KaKUX THIIOTETHYECKMX MEXaHW3MOB U aJanTaluid Ha MOJEKYISIPHO-
OMOXMMHMYECKOM, KJIETOYHOM, aHATOMO-()U3UOJOTHYECKOM U OIKOJOTHYECKOM YPOBHSIX
MO3BOJIUII0O OBl TaMeTO(UTY COXpPaHUTh OTHOCHTEIHHOE PABEHCTBO CO CHOPOGUTOM B
KU3HEHHOM IIMKJIE B XOJIe JBOJIONMU BhICIIUX pacTeHuit? [IpuBegure He Oosiee 5 cambix
BAXKHBIX IIPUMEPOB.

12.(9-10)«Hosuuok» Bol [1 Momomoi ¥ aMOUIIMO3HBIN ydeHBIH, U MEPe] BaMH CTOUT 3ajava B
caMbI€ C)KaTble CPOKH OTBICKATh HOBBIM, JO 3TOTO HEW3BECTHBIM HAYKE, BHUJ MHOTOKJICTOYHBIX
OpPTaHU3MOB.

A. Kakyro KOHIENIHWIO BHIA BBl OyAeTe HCIIOJIb30BaTh, YTOOBI OONETYUTh W ONTHMH3HPOBATH
cBou noucku? Kakue kputepun Buaa OyayT HanOosiee BaXKHBIMH B BaIlIUX MOUCKAX ?

B. Cpenn mpencraBurenell KakuX TaKCOHOB HamOoliee IEPCIEKTUBHO HMCKATh HOBBIA BHUJ
MHOTOKJICTOUHBIX OPraHU3MOB? YKa)XHTe Ha3BaHHUs 5 TAKCOHOB, KAK MOXKHO 0oJiee HH3KOTO
HOpSA/KA, TIOMCK B KOTOPHIX HOBOTO BHJA C HAaUOOJbIICH BEPOSTHOCTHIO OYIET YCIEIIHBIM.
CBoii BEIOOp 0OOCHYHTE.

C. Bribepure He 60mee 5 metonoB (moaxoao), Hanboee 3(h(HEKTUBHBIX C Balllei TOYKH 3PEHHUS
111 OBICTPOTO MOMCKA HOBOTO BH1a. KpaTko packpoiite uX CyTb.

D. Kak BbI OyneTe A0Ka3bIBaTh, YTO HAWJICHHBIM BaAMU BHJI OPraHU3MOB JICHCTBUTEIILHO SBIISICTCS
OTIEJILHBIM BHIOM?

13. (9-10) «kMumoxonopuu» Murtoxouapuu [ BakHEHIIINE OpraHe/Ibl SyKapUOTHYECKUX KIIETOK.
CaMmble W3BECTHBIE MpOTEKaromme B HUX mporecchl [J 3to mukn Kpebca m okucmuTenbHOE
dochopunmposanne. OgHAKO ATUM (HYHKIIUTH MUTOXOHIPHHA HE OTPAHUIUBAIOTCS.

A. [lpuBenute HEe MeHee Tpex OMOXMMHYECKHX IPOLECCOB KPOME YIOMSHYTHIX B BOIPOCE,
KOTOPBIE MOJHOCTHIO MM YaCTUYHO IMPOTEKAIOT B MUTOXOHIApUAX. KpaTtko ykaxure QpyHKIHIO
ITHX TPOIIECCOB.

B. Pa3Hble KJI€TKH OAHOTO M TOTO K€ OpraHW3Ma OTJIMYAIOTCS IPYr OT JApyra Mo KOJUYECTBY
MUTOXOHApUH. [IpeanonoxkuTe, B Kakux KIETKaX OpraHu3Ma 4eJIOBEKa MUTOXOHPUN OOJIbIIe
BCero, a B kakux [| menbie Bcero. OO0CHYHTE CBOM BBIOOD.

C. HecMmoTps Ha BCIO BaXHOCTh MHUTOXOHJPHUH, CYHIECTBYIOT dYKAPHOTHUYECKHUE OPTraHU3MBI, HE
obmangatormme umu. I[lpuBenute mpumep Takoro opranuzMa. OOBSICHHTE, KaKk €My yAaeTcs
CYILIECTBOBATh 0€3 MUTOXOHIPUI.



14.(9-10)«/[ena oasno munysuwux onerr» JHK [I BaxkHe#Imas MoJIeKyia, OTKPBITHE CTPYKTYPhI U
NPUHITUTIOB OPTaHU3AIMH KOTOPOW U3MEHUIIO BCIO COBPEMEHHYIO OHOJIOTHIO.

A.

B.

C.
D.

OcHoBHble mnpuHOUNB opranuzanmuu JHK: koMmieMeHTapHOCTb, JABYIENOYEYHOCTD,
AHTUNAPAJUIETLHOCTh. UTO 03HAYAIOT 3TH TEPMUHBI?

B 1960rony Aptyp KopHbepr ¢ kosmeraMmu mocTaBwIM CIEIYIOMUN dKCIIepuMeHT. PaboTtas ¢
JHK, Beiaenennoit u3 Gakxrepun Haemophilus influenzaenu npoanamusupoBamy 4acToThI
BCTPEYAEMOCTH IIap HYKJIEOTHJOB, COCEIACTBYIOIIMX APYyr ¢ Apyrom B oaHou nemu JHK.
Hanpumep, gactota BcTpedaeMocTu mapbl HykiaeotuaoB 5'-AT-3" cocraBuia 0.095 ¢ momsax
OT eIUHHMIIBI). YacTOThI BCTPEYaEMOCTH BCEX Map yKa3aHbl B TaOJIHIIE:

Bropoi IlepBblil HYKII€OTH IIAPbI
HYKJIEOTHU]] 1aphbI T A 11 r

A TA AA A A
0.073 0.116 0.067 0.054

T TT AT T I'T
0.116 0.095 0.049 0.048

r T AT ar IT
0.067 0.050 0.038 0.036

I T All ! '
0.052 0.049 0.037 0.053

Kakum o0Opa3oM NpuBEACHHBIC TaHHBIC MOJITBEP)KIAIOT MPHUHIMUIBI KOMIUIEMEHTAPHOCTH U
anTunapamiensaocTu nemneit JJHK?

Kaxkune yacToTsl map J0JKHBI ObLTH OBl COBIANaTh, eciau 0wl nenu JJHK Obutn mapamiensHbr ?
Paccuuraiite yactoty Betpeuaemoctu HykiaeotuaoB A, T, I' u I B rerome H. Influenzae.

15.(9-10)«/[souinas yena camyos» B 1970x romax Jlxon Meiinapag CMUT IMOKasaja, 4TO IMPH
POYMX PABHBIX YCIOBUAX OECIONIOE Pa3MHOKEHHE JIOJDKHO OBITH B JIBAa pa3a BHITOJHEE MOJIOBOTO
(mpu GecnoIoM pa3MHOKEHUU CaMIIbl OKA3bIBAIOTCS HE HY)KHBI).

A.

B.
C.

[IpuBenure kak MOXHO OOJbIIE NPUYUH, OOBICHAIONIME MOJJAEPKAHUE TOJIOBOIO
Pa3MHOXKEHUS Y )KUBOTHBIX.

Bribepurte u3 3THX NpuYHH TpHU Hanbosiee BEpOsSTHBIC, CBOM BBIOOP MOSCHUTE.

MHorue crnenralucTbl CUUTAIOT, YTO OOBSICHEHHE 3arajKd MOJIOBOIO Pa3MHOXEHUS TpeOyer
COUeTaHUs] HECKOIbKUX (HakTOpoB. PaccMoTpuTe TpW BO3MOXKHBIX TOMAPHBIX COYCTAHUS
BbIOpDAHHBIX BaMU MPUYMH M U1 KAXKJIOTO COYETAHHs MPHUBEIUTE MpUMep (peanabHbIA HIIH
TUITOTETHYECKHI), ISl KOTOPOTO 3TH MPUYMHBI XOPOIIO COYETAIOTCS M BMECTE OOBSICHSIOT
BBITOJIHOCTb MOJIOBOTO PAa3MHOXKEHUS ISl KAKOro-mnbo >kMBOTHOTO. Eciu coyetanue Kakux-
160 nByx npuunH (PpakTopoB) HEBO3SMOXKHO MM OECCMBICICHHO, TO MOSICHUTE, MOYEMY 3TO
tak. [lpuBenure COMCOK JUTEpaTypbl, MCIOIb30BAHHOW IPU OTBETE€ HAa BOIPOCHI JTaHHOU
3a/1ay.

ABtopsl 3amau. /-8 knaccot — O.H. Buwnuykas, E.H. Jlumonosa, 9-10 kraccor — A.A. Aeanos,
B.C. Bvrowrkos, U.A. Kysun, /[.B. Ilynos, E.C. [llunos.



