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Llenn onumnuag

MockoBckasi ropoackas, CaHkT-[leTepbyprckas
(JleHnHrpapckas) ropoackas:

npo6y)|(p,eHV|e U nNnoBbilLeHne No3dHaBaTesibHOIro MHTepeca
y4yaluxcsAa K Uy4eHnio Xxmumnmin, nponaraHga xmMmm4eCckmnx 3HaHUN

Bcepoccuinckaa onnmnuaga LUKONbHUKOB:

BbIfiBJZIEHWEe U pa3BUTHE Yy yYaLLNXCA TBOPUYECKUX
CMocobHOCTEN N NHTepeca K Hay4YHON OeATeNbHOCTH

MexayHapoaHaa MeHpeneeBckasa n MexayHapoaHas
XUMUuyeckas onmmnuana.:

cTumynimpoBaHmne aKtTuBHOCTU LWWKOJIbHUKOB,
NMHTEPECYLLUNXCAH XUMUEN, nyTem He3aBnCMMoro n TBoOp4eCKoro
peweHnAa XMMN4YeCKnX 3aaau

MIY, 27 nonga 2017




Onumnuaga 1947 rona,
Xummyecknmn pakynoetet MI'Y

[Ona yyawmnxesa 9-x n 10-x knaccos

 MecTo npoBeaeHus — bonbliaa xmummnyeckas
ayautopua MIY, «Moxoeas, 11, KpacHbiu kopriyc, 80
osopey.

* JKCNnepuMeHTarnbHbIN N TEOPETUYECKUN TYPb

* TeopeTundecKknn Typ — Kak pellueHne 3agad, Tak u
NMMCbMEHHOE COYNHEHUE

MIY, 27 nonga 2017



Tembl counHeHun (1947)

« Copga, nony4yeHne n npMMeHeHne B HapO4HOM
XO39UNCTBE

 BaneHTHOCTb
 Pagun n pagnoakTMBHOCTb

o ANXmmus

* HayudHbIn nogsur MeHoeneesa

MIY, 27 nonga 2017



Onumnunagbl B PO

1. Bcepoccurckas onmmnuaga npoxoauT nog armaou
MuHuctepcTBa obpasoBaHms N Haykm PO

2. Onumnumnagbl, Boweawmue B NepeyvyeHb onumnuan
LUKOSIbHUKOB, NMPOX0oaAT noA armaon Poccumckoro
COBEeTa onmMmnuag LWKOSbHMUKOB (WWW.rsr-olymp.ru).

38ﬂBKy Ha BKITIOMEHUNE B NEpPEHEeHb Ha

2017-2018 yy. rog noganu 29 onumnuag no XmuMum.
JKCnepTnsa 3aBepLueHa 22 UOHS,

20 onumnunap ogobpeHbl akcnepTamm

MIY, 27 nonga 2017




Onumnuagbl BbiCLLErO YPOBHSA
2016/2017 yu.r.

1-1 ypOBEHbD:

Onumnnaga «JlomoHocos» (MIY)
MockoBckaga onumnuaga no XmmMmmm
Onumnnaga no HaHoTtexHonoruam (MIY)
Bcecmnbupckasa onumnuaga no XmMmm

W

2-U YPOBEHb:

CaHkT-lleTepbyprckas ropoackasi onmMmnuaga
«HOHble TanaHTbI» ([lepwmb)
«bynyuwee Cnounpn» (Tomck)

> W e

TypHup nmeHn M.B.JlomoHOCOBa

MIY, 27 nonga 2017




[lpeaBapuTenbHble pesynbTaThl
akcnepTnabl Ha 2017/2018 yu.r.

OpobpeHo — 20 onumnnag.

1 ypoBeHb - 5
2 ypoBeHb — 10
3 YpOBEHb — 5

MockBa — 9
CaHkT-lletepbypr — 6
PETMOHbI — 6

MIY, 27 nonga 2017



Pa3sutune no3HaBaTeslbHOro
MHTEepeca

« Hanbonee aktyanbHo — 8-9 knaccol

* OcHoBHOW aTan — WKosnbHbIN (BcOLL)
 MexnpeamMmeTHble CBA3N

* Mlcnonb3oBaHMe HeCTaHOAPTHLIX 3adau
e OKCNEePUMEHTASIbHbIN TYP

* HoBble BUAbl onumMmnuag, 3pennLiHble
coobITNA

MIY, 27 nonga 2017



Mbicnun o cucteme onumnuan

Cuctema onumnuag — 60osbLLoKn fec. XopoLune 3agayu
— KaK rpnbbl B HeM. BbiBoa: mecTta 3HaTb Hago.

DaKTUYECKYO XUMMUIO HE 3HAET HUKTO, KpoMe
KomnbtoTepa (>130 mnH. BewecTts, 80 MIH. peakuun).

B atomMm mMope dpakToB aBTOpPbLI 3a4ay NoMoratoT HanTu
Hanbonee nHTepecHoe. BoiBoa: Hago nonb3oBaTtbes.

[lpexae, 4em pa3BuBaTb No3HaBaTemNbHLIN UHTEPEC Y
apyrux, Hago UMeTb 3TOT MHTepec camoMmy. BeiBoa:
no3HaBaTeNbHbIM MHTEPEC OOITKEH ObITb N Yy yYnTENEN.

MIY, 27 nonga 2017



MockBa,
LLUKOJIbHbIW 3Tan, 8 Knacc

8-1. XuMmuyeckum «ancdaBuTt»

icnonb3yss 0603Ha4YeHns 311EMEHTOB U3
nepunoandeckon cuctemol anemeHTtoB [1.1. MeHoeneesa,
COCTaBbTe CfoBa Ha aHIMUUCKOM SA3blKe:

a) Moscow;

6) carbon;

B) water;

r) reaction.
[TpnaymanTe caMoCTOATENLHO eLle O4HO COoBO-
CyLLEeCTBUTENBbHOE HAa MHOCTPAHHOM $i3blKe (HE MeHbLUE S
ByKB), KOTOPOE MOXXHO «Pa3fioXUTb Ha 3NEMEHTbI»
nogobHbIM obpasom.

MIY, 27 nonga 2017
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MockBa, WKOMbHbIN 3TamM, 8 Knacc

HoBoe 3KkcnepnmeHTaribHoOe pakeTHoe
TONSVBO NpeacTaBnaeT cobon cmecb .
TOHKOU3MENBLYEHHOIO NibAa U NopoLLKa
antoMUHNSA, YacTuLbl KOTOPOro No pasmepy
B 500 pa3 meHblUe TonwuHbl Bonoca. [pwu
NO4KUTaHNN MPOUCXOANT XUMUYecKas
peakuusi, B KOTOpon obpasyroTca okcua u
NpoOCTOe BellecTBo. Hanuwunte ypaBHeHMe
9TOU peaKkuumn.

B KakoM COOTHOLLUEHMM MO Macce
HaJo0 CMellaTb MCXOOHbIE BELLECTBA,

4TOObI OHM NpOopearnpoBany NOMHOCTbIO?
Kak Bbl AymaeTe, 3a CYET Yero
CO3JaeTCcs peakTuBHasa Tara?
HoBoe TonnnBo HasbiBaeTc4

AJTNCA (nep. c aHrn.). Novyemy?
11



UTo npuoaeT okpacky?

Okpacka Bcex npeamMeToB,
npeacTraBneHHbIX Ha goTo,
obycrioBrieHa cogepKalMmcs B HUX
atomamu anemeHTa X. CooTHecute
npuBeAeHHbIE ONUCAHUS C HOMepamMu
dooTtorpadpmn NnpegmMeToB, K KOTOPbIM
OHO OTHOCUTCS.

(1) PybrnHoBOE CTEKIO COaEPXKNUT
HaHo4yacTuubl X padmepom 10-50 HM
(2) MNMypnypHbIN UBET Kpacku ang
pocnncu dpapdopa n pasiHca Takke
Bbl3BaH YacTuuamm X pasmepom
mMeHee 100 Hm

(3) Metann X obnagaeT BbICOKOM
NS1aCTUYHOCTBIO, Er0 MOXHO packaTtaTb
B TOH4YanLwWwyo donbry. [neHka X,
BMfiaBneHHas B CTEKNOBUOHYIO
rnasypb, NPOYHO OEPXKUTCA Ha
doapdope.

(4) Cnnasbl X ¢ Apyrmmm metarnnamu
NMEIOT pPasnunyHylo okpacky. Tak, cnnas
X C xene3om nmeet benbin UBET, C
KagMWeM — cepo-3eneHbin, C Meabto —
KpacHbIW, a C UHONEM — CUHUN.




MockBa, WKOMbHbIN 3TamM, 8 Knacc

Boox-Bblgox

B npouecce gbixaHusa YenoBek noTpebnsaeTt kucnopoa v
BblAbIXaeT yrrnekucnbin ra3. CogepxxaHne aTuxX ra3oB BO
BAbIXaEMOM U BblAbIXa€MOM BO3ayXe NpuBeaeHo B Tabnuue.

Bo3oyx Bobixaembin Bbiabixaembin
O, (% no oobLEMY) 21 % 16,5 %
CO, (% no obbemy) 0,03 % 4,5 %

Obbem Baoxa-Bbigoxa — 0,5 n, YactoTa HOpMarbHOro AblXaHUsa —
15 BOOXOB B MWH.

1) CKOSbKO NNTPOB KMUcnopoaa rnoTpebnseTt YenoBek 3a Yac u
CKOMNbKO BblAENAET YrNEKMUCNoro rasa?

2) B knacce o6bémom 100 m3 HaxooaTca 20 yenoBek. OkHa u
nBepu 3akpbITbl. Kakum byoet oobemHoe cogepxkaHue CO, B
BO34yXe nocrie ypoka agnutenbHOCTbO 45 MUHYT? (CoBepLUEHHO
be3onacHoe cogepxaHne — o 0,1 %). 1




Uynoeca B XumMun.
[TonyyeHue oTopa XMMNUYECKUM NYyTEM

9-4. OOuH N3 caMbiX CUIBbHbBIX U3BECTHbLIX OKUCIUTENEN
npeacraBnsieT cobon doTopua LLECTUBANEHTHOIO 3NEMEHTA,
cogepxawmm 46,5% dpTtopa no macce. [Npn HarpeBaHUn 3To
BELLEeCTBO paasnaraeTcs, npespallasacb B coegnHeHue,
cogepxaulee 36,7% pTopa no macce. YcTtaHOBUTE
doopmynbl 0bonx PTopmnaoB U HANULINTE YpaBHEHNE

peakLuu.

MIY. 27 wionst 2017 14



Yyneca B Xumun. PN,

MoHHOEe coeanHeHmne X COCTOUT U3 ABYX 311EMEHTOB-
HeMeTannoB, OAuH U3 KOTopbIX — a30T. MaccoBasi Jons
a3oTta B X coctaBnget 91.23%, a monbHas — 95.83%.
YctaHoBuTe popmyny X, npeasioxute ero CTpyKTypy.
Hanunwunte ypaBHeEHNE cropaHust X Ha BO3ayXe.

OtBeT. N:* [P(N3)]™

MIY, 27 nonga 2017
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MHTepecHble pakThbl. 9 Knacc

2. HambonbLliee Yyucno okcmaoB

HekoTopbIn arieMeHT obpasyeT 7 pasHbIX YCTONYUBbLIX OKCUOB,
Npu4YeM BCE OHU UMEIOT KUCIOTHbIW XapakTep. B HM3LWeM okcuae maccoBas
aonsi kncnopopaa pasHa 18,4%. Onpenennte HEN3BECTHbLIW 3NIEMEHT U
paccuYnMTanTe MaccoBY OO0 KMCropoaa B ero BoeicleM okcuae. Hannwnte
YpaBHEHUS peakLuMn BbICLLErO N HU3LWEro okcuaa c BOOOWN.

4. OpeBHAA aTMmochepa

B nanekon gpeBHOCTU, MUNNnapabl NeT Hasad NoBEPXHOCTb 3eMIU
Bbina o4eHb ropsivast, a B atmocdepe He 6bIno Kucrnopoga u a3ota — OHa
cocTosania n3 yrnekucrnoro rasa, metaHa (CH,) u napoB Boabl. MIHTepecHo,
YTO NPU 3TOM NIIOTHOCTb aTMOCcEepPLI Oblfla NPUMEPHO TaKOW XKe, Kak N B
HbIHELLIHWE BPEMEHa.

CuuTas, 4To ApeBHSAA aTMOcdepa cCoCcTosANa TOSTIbKO N3 METaHa U
YITIEKUCNOro rasa, onpegenuTe, nNpu Kakom COOTHOLLEHNU 3TUX ra3os (Mo
4YMCNy MOMEKYN) OTHOCUTENBbHAA NNOTHOCTb APEBHENO BO34yXa Mo
COBpPEMEHHOMY BO34yXxy Oyaet pasHa 1. Hemy paBHa oObeMHast oons
MeTaHa B gpeBHeM Bo3ayxe? CpeaHio MOMSPHY0 Maccy HblIHELLHEro
BO3ayxa npumuTte paBHon 29 r/mornb.




[ MmHa3na MI'Y, BCcTynuTenbHbIN 3K3aMeH

B cBoboaHoe OT paccrnenoBaHn BpeMs
LLleprniok Xonmc YyacTto nponagan B XMMNUYEeCKOU
naboparopun. Ero nHTepecosanu, B rnepsyto
oyepeab, npakTnyeckmne Bonpochbl, 0COOEHHO
KONTMYECTBEHHbIW aHannM3 pasHoobpa3sHbIX
BellecTB 1 maTepuanos. Viccneaoysa ogvH n3
cnnaBoB, Xonmc B35 Hasecky maccoun 10.00 r.
CnnaB oka3sancsi NoONHOCTb0 YCTONYMB K
CONSIHOWM KNCNOoTe, 0O4HaKOo YaCTUYHO
pacTBOpPUICS B ropayYen KOHLEHTPUPOBAHHOMN
as3oTHom kucnore. K nony4yeHHOMY pacTtBopy
ronyboro yuseta Xonvc gobasus n3bbIToK
LLileno4u, a BbiNaBLMKM OCagoK OT(unsTpoBan u
npokanusmn 4o NOCTOAHHOMW Macchl, KoTopagd
okasanacb paBHa 5.19 r. Onpegenute
BO3MOXHbIW COCTaB CriaBa B MaCcCOBbIX
NPOLEHTAX. 17




YTo Takoe nageanbHas
onnMmnuaagHaa sagava?

3ajayda J0JDKHA ObITh JUCKPUMUHUPYIOIICH

OnpeneneHHble YaCTU 3a4a4l JOIKHBI ObITh IOCTYHHBI BCEM
y4aCTHUKAM

OsmMinaaHas 3ajga4da J0JbKHA JUCKPUMUHUPOBATH
YYaCTHHUKOB 10 UX CIIOCOOHOCTHU MBICIIUTh TBOPYECKH, a HE 110
KOJIMYECTBY PEAKIIMN U BEIIECTB, KOTOPBIE UM YIAJIOCh
«YJIO)KHUTH B TOJIOBY»

3ajada JOKHA OBITh MOCBSIICHA OJJHOM TEeMe, a
paccCMOTpeHHE 00bEKTA 3a4aUM JOKHO OBITh BCECTOPOHHUM

Paznnunbie yacTu 3ala4 HC HOJI’KHBI OBITH B3aNMO3aBUCUMBI

B omumMnimamHbeIx 3agauax He JTOJKHO OBITH TBOWHOTO
HaKa3zaHuAg

18



Xnmusa — Hayka
JKCnepuMeHTanbHas

[IpakTuueckuii Typ HEOOXOUM, HO:
O4eHb 3aTpaTeH

TpeOyeT 00IBIIOro KOJIUYECTBA
YKBUBAJICHTHBLIX pAa00OYUX MECT

TpeOyer anuTeabHOM OTPAOOTKHU U
OJTrOTOBKHU

3a4acTyro TPYJAECH I MHOTHMX YYaCTHUKOB

19
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NMpumepbl — MXO, MockBa 2007
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[Mpumepbl — MXO, Baky 2015

YnpaBiaeHHE CEICKTUBHOCThIO OpOMHUPOBAHUS
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[Mpumepbl — MXO, Baky 2015

« KuHeTtnueckoe onpeaciicHue JUKIOMEHaKa
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NMpumepbl — MXO, Tonnucu 2016

Pacno3HaBas apomaThl — TECTHI B IIPOOHUPKaAX
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HoBble Buabl onumnuan

1. XuMu4yeckme TypHUPbI — KOMaHOHble
COpPEBHOBaHUSA

2. OnuMnuaabl yunTteneu — pelleHmne
3agad (EI'D + onmmnnagel) n nposepka
NpoBepPKU

3. Onumnuaga meranosimcoB —

MeXayHapoaHaa onuMmnmaga KomaHg
ropoaos no 4-m npegmMmeTam

MIY, 27 nonga 2017
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Onumnuaga «MOCKOBCKUW YYUTENbY

ApPKo-KENTble MONEKYNsIPHbIe KpUCcTannbil

OpaHo U3 coeaAuHeHN MapraHua — X — npeacraBnaeT cobon sipKo-
XXENTble KpUCTansbl, HepacTBOPUMbIE B BOAE. OTO BELLECTBO
COCTOUT MoneKkyn n cogepxut 28.2% Mn no macce. Ipu
HarpeBaHuUn X pasnaraeTcs, o0bpasyst MeTaninyeckoe «3epkano» u
ra3 Y, KOTOpbIM fierye Bosgyxa n cnocobeH BoccTaHaBMMBaTb
MeTansnbl U3 okemaos. [log gaesneHnem X npucoegnHSaeT BoOopoa,
npeBpaLlasdcb B 0eCLUBETHYIO XUAOKOCTb Z, NPOSIBMSAOLLYI0 CBONCTBA
crnabon KUCnoTbil.

N3mepeHnsa Temnepartypbl NnaBneHns pacTBopoB X B
OpPraHN4YeCcKnx pacTBOPUTENSX NO3BOSIUMN ONpPeaennTb ero
MOJIAPHYIO Maccy, KoTopas okasanacb paBHa 390 r/morb.
MondapHaa macca Z noyTn B 2 pa3a MeHblle MOSIApHON Macchbl X.

YcTaHoBUTE MoneKynapHble dpopmyrnbl BewectB X, Y U Z u
HanUWnTe ypaBHEHNS ONUCAHHbIX peakuuin. N3o00pasnte CTpyKTypy
X, €CNnn N3BEeCTHO, YTO MapraHey, UMeeT BaneHTHOCTb VI.




3penuniiHble 3 deKThI

1. bnny-Typ — pelwleHne 3agay Ha BpeMms.

2. XMn4yeckme TYpHUpbl — ny6rmyHbie
ONCNyThbl

26
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[InctaHUMOHHbIE KypChl
ONa pa3BUTUA NO3HaBATENbHOINO MHTepeca

openedu.ru — HaumoHanbHas obpasoBarternibHada
nnatdopma «OTKpbITOE 0OpazoBaHME

1) openedu.ru/course/msu/CHEMCW
B.B.EpeMuH. «Kak xumnsi 0O bACHAET N UBMEHSAET
OKpYXaroLmm Mmup»

2) openedu.ru/course/msu/SIMMOL/

B.B.EpemuH. «I1pocTble Mmonekynbl B HAlleWn XXNU3HN»

www.lektorium.tv — nNpoCBETUTENMBCKUN MPOEKT
«JlekTopuym» (CI16)

www.lektorium.tv/imooc2/26285

B.B.EpemuH. «llkonbHaa xmumua — npocTtast U UHTEPECHaA»

edu.olimpiada.ru/ — kypcbel UMM (Mockea) onsa yuntenemn
N LLIKOSIbHMKOB




[1pyrne nHTepHeT-pecypchbl

www.chem.msu.ru/rus/olimp/ — marepuansl
onumnuag 1997-2016 rr.

vos.olimpiada.ru — artanel BcOLWI B . Mockse
(c 2009 roga)

chem.dist.mosolymp.ru — gucrtaHymoHHag
noaroToBKa K onumMmnuagam no XxmmMmmm

simplescience.ru/video/about:chemistry/ —
3aHMMaTESbHbIE OMbIThl MO XUMWUK
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KOHTaKTbI

EpemnH Bagnm Bnagumuposud
vv_er@mail.ru
vadim@educ.chem.msu.ru

(916) 611-88-90

[magnnuH AnekcaHgp Knpunnosud
akgladilin@yahoo.com
aleksandr.gladilin@school.msu.ru

(916) 555-70-27
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MockBa,
MyHUUMNanNbHLIK 3Tan, 11 kKnacc

onemeHT X obpasyeTt Tpu ra3oobpasHbIX COEANHEHUS C
Kncrnoponom. Bce rasbl becuBeTHbI, ABa HE MMEIOT 3anaxa, a
TPETUN NaxHET HenepeHocumo. [locneaHunin nerko
nonfIMMepunsyeTcsa B TEMHO-0ypoe BELLECTBO C MOSIAPHOM
maccoun 2720 r/mornb. MaccoBasi gonsi kKncrnopoga B O4HOM U3
coeanHeHun pasHa 47,1%, a B gpyrom — 72,7%.

1. Onpegennte opmMyribl BCEX TPEX COEANHEHUMN.

2. [lpeanoxure nx CTpyKTypHble QopMYyIbl.

3. Hangute monekyndapHyto qoopmMyny nonvmepa.

MIY, 27 nions 2017 31




