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XMMmn4eckmumn pakynotetr MIy
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IlepBble XMMHUYECKHE OJUMIINAABI INKOJIbHUKOB ObLIN
opranu3oBanbl MockBoii u Jleanarpaaom B 1938/1939 rogax u mo
O0XBATY YYACTHUKOB ObLIU JAJIeKH OT BCEPOCCUMCKUX.
OcHOBHOM UX (DOPMOH ABJSAJIUCH 320YHbIE OJIMMITAA/IbI.

Onnmnuaga WKONbHUKOB N0 XUMUU
1939 ropa



Bropas MmupoBas BOMHA NMPUOCTAHOBUJIA PA3BUTUE OJIUMITHAAI.
Ho yxe ¢ 1944 roaa 1o MHUIMATUBE XUMHUYECKOTO (paKynbTeTa
MI'Y umenun M.B.JlomoHOCOBa ObLIa IpOBEACHA
| MockoBCKasi TOpoJicKast OJIMMIIAA/A.

r e m ; * V4G

XHMH‘!EGHW{! UﬂnMﬂMﬂY OOBsBICHUE O XMMHUYECKOU

BEFELIY Typ lHu”ﬂﬂ LA

OJIMMIINAZIC B 1949 roay .




OCHOBOMNMOJIO)KHUKOM XUMHUYECKHUX OJITUMITHA/
HIKOJbHUKOB ObIJ BBITAIOIIUNACH XUMHUK-

opranuk AJsiekcanap Ilerposuu TepeHTheB.
(1890-1971)

* Yi.-xopp. AH CCCP,
3aBEYIOIIUMN
naboparopuei
CIICIIMAJIBHOTO
OpPraHU4YECKOro CUHTE3a
XHMHYECKOTO (haKyJIbTeTa
MI'Y umenn M.B.
JlomoHnocoBa B 1950-70
rojax




3aKpbITUE OJIUMIHNAJBI B BOJIBIIION XUMHAYECKOU
ayIUTOpPUM B cTapoM 3aanuu MI1'Y Ha MoxoBon
(koHen 1940-x rogoB)
JluniomMbl mooeauTeniel Bpydaet Anekcanap IleTpoBuy
TepeHTheB. 5



B 1960 1. omHoBpemenso ¢ M OCKOBCKOU FOpOI[CKOfI cTaJia MPOBOJUTECS

Mockogckast 00JIACTHAS onmmnuana (C €eAMHBIM OPTKOMUTETOM U KIOpH). B

OpraHu3aliy ¥ MPOBEACHUM 3TUX OJUMIINA]] IOMUMO XUMHUYECKOro pakyinprera MI'Y
MPUHUMAJM YYACTHUE LEJIbIA PSAJI OpTaHU3ALUK:

*Mocropono (Moc. I'op. Otnen HapogHOTo Opa3oBaHust, Moco0I0HO,

* MOCKOBCKHII TOPOJICKOM 1 00JACTHONM MHCTUTYTHI YCOBEPIIIEHCTBOBAHUS YUUTEIIEH,

* MockoBckoe mnpapienrue Beecoroznoro xumudeckoro oomectra um.J[.M.Menaeneena,

*MOCKOBCKHI TOPOJICKOM JIBOPEL] MMOHEPOB U LIKOJIbHUKOB,

*MOCKOBCKHUI XUMHUKO-TEXHOJIOTMUE€CKU UHCTUTYT uM. [[.M1.MenneneeBa, MOCKOBCKUI UHCTUTYT TOHKOU
XUMHYECKON TexHojioruu uM. M.B. JlomoHocoBa,

*MOCKOBCKHI HHCTUTYT XUMHAUYECKOTO MAIIMHOCTPOEHMUS,

*MOCKOBCKHH MEAATOTUYECKUN TOCYNapCTBEHHbIM MHCTUTYT UM. B.U. JleHnHa,

*uHCTUTYTHI cucTeMbl Akanemun Hayk CCCP,

eCcpeHHKE IMIKOJIbI I. MOCKBBI 1 MOCKOBCKO# 00JIaCTH.

B TeueHue nonarux jiet OpFKOMI/ITeT MOCKOBCKOM TOPOJICKOU U

001aCTHOM oIMMMIUA]] BO3MIaBIsuia mpodeccop kadeapsl oOIIe XUMUU XUMUYECKOTO
daxynsrera MI'Y E.M.CokoJ10BcKas, a 3aTeM — ripodeccop kadeapsl oO11eii XuMuu
xumudeckoro akynsreta MI'Y B.B. Copoxkun

a METO,EI,VI‘-IECKOVI KOMWCCUEWN mHoro net pPyKOBOAWUN AOUEHT Kadeapbl

opraHnyeckon xummmn C.C. YypaHOB, KOTOPbIN B LLUKO/IbHbIE rogbl Cam Obi
nobeauTenem XMMmn4eCcKkom onmmnuaabi. 6



B 1964 r. Munuctp npocBemenuss PCOCP,
Muxaua Anexkceesuu IlpokodneB
(1910-1999)

MOAMNKYCAN IIPUKa3 00 YTBEPKICHUU
rOCyIapCTBEHHOM CHCTEMBI IIPEIAMETHBIX
OJIMMITM AT IIIKOJIbHUKOB.

B TtoMm xe 1964 1. opunaibHbINA CTATYC
Iojay4dacT Becepoccuuckasi oJiaMIaaa
IIKOJbHUKOB 110 XUMMH.



Muxann Anekceesunu lNpokodbes (1910-1999)

MuHUCTP NnpocseLlleHUs
PCOCP , un.-kopp. AH
CCCP, ocHoBaTenb
Kadeapbl Xumum
NPUPOAHDbIX
coeguHEeHnU
XUMUYECKOro
dakynbreta My
umeHn M.B.
JlJomoHOCOBa U ee
3aBeaytowmm B 1965-
85 ropax




IlepBasg Becepoccunckas xumMmuueckas
OJIMMIINA1a
coctosaack B Mockge (1965),
a BTopas — B Kazanu (1966).

ITo cytn, onn Ol BCECOKO3HBIMMU, TAK
KaK B HUX OPUHUMAJIM Y4aCTHEC HE
TOJIBKO IIKOJIbHUKHU U3 Poccumckon

denepanuu, HO U pedsITa U3 psaa
COIO3HBIX PECITYOIIHK.



ITocne cozgannss Munucrepcrsa npocsemenus CCCP,
Bcepoccunckasd oJuMIraaa nojiyuynsia CcTaryc
Bcecoro3non.

IlepBas Bcecoro3Has onumIiMaaa MKOJIbHUKOB T10
XMMUM ObLIa poBeAeHa B /[HenponerpoBcke B 1967 romy.

Bce crpykrypsl Beepoccuiickon oauMnnaabl ObLIN

PEOPraHU30BaAHBI B COOTBETCTBYIOIIUE CTPYKTYPhI
Bcecoro3Hon.
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C 1975 r. Bo Bcex pecnyonukax CCCP BBeZeHO B 00513aTCIbHOM

OPsIKE TPOBeicHHE PECIYOJIMKAHCKOI0 ITAIIA, T.€. TOSBHICS
€IIE OJIMH OTOOPOYHBIM ATall.
B HTOre YMCJI0 YYACTHHKOB 3aKJII0YHTEILHOI0 ITana
COKPATHJIOCH MPAKTHYECKH BYETBEPO.

Pe3koe CokpallleHUe Yunclia YYaCTHUKOB IPHUBEIIO K TOMY, YTO
KaueCTBO U YPOBEHB MOJATOTOBKHM YUYaCTHUKOB 3aKJIFOUYUTEIBHOIO dTara
BO3POCIIH.

M3 TekcTOB 3agaHNil OBUIN MCKIIIOUEHBI OTHOCUTEILHO HECIIOKHBIC
3212491 ¥ BOIIPOCHI, IIOBBIIIECH YPOBEHB CI0KHOCTH 3aJ1a4
IKCIIEPUMEHTAJIBHOIO Typa.

B 1973-76 r.r. ObL10 NPOBEACHO pa3AciiCHUE 3alaHUI Ha

e 00g3arenpHbBIC 3a1a49U U

* Ha 3aJa4u 110 BBIOODY.

K 1975 roay ciaoxuiiach msaTUTAHAS OJIMMITNAIA

11



1975 — BBeaeH pecnyb/IMKaHCKUM 3Tan U
CNOXXWNacb NATUITANHAA ONIMMNNAAA

1.

s WN

LLIKONbHbIN

PanoHHbIN (ropoacKon)
ObnactHoM (KpaeBown)
PecnybanKaHCKnm
3aK/to4YnNTE/IbHbBIN (BCECOIO3HbIN)



B 1992 roxy, nocie pacraga CCCP
B Camape cocTosiach nocjeansasa Beecoroznas
OJIMMITMAA IIKOJLHUKOB 10 XUMHUHM.

C 1993 roma oHa mpoa0JIKUIA PA3BUBATHCS T10
JIBYM HAIIPABJICHUSIM:
Bcepoccunckast oMuMmnaga u

Me:xayHapoaHass MeHaeneeBcKas OJIMMITHA/IA.
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2002 r. — BmecTo pecnybamnKaHCKoro atana
BBeAEeHbl cemb peaepasibHbIX OKPYros:

1. WWKoNnbHbIN
2. PanoHHbIN (ropoackoin)
3. PermoHanbHbIN

4. ®enepanbHbIN OKPYHKHOU
5. 3aKN4YUTEIbHbIN.



LleHTpanbHbIN deaepanbHbi OKPYT € LEHTPOM B I. MOCKBa;
CeBepo-3anaaHbin degepanbHbI OKPYT C LEHTPOM B T.
CaHkT-leTepbypr;

lOXKHbIN deaepanbHbIN OKPYT, LEHTPOM KOTOPOro ABAAETCA T,
PocTtoB-Ha-/loHYy;

MpuBONKCKMM deaepanbHbIN OKPYT, LEHTP deaepanbHOro
oKkpyra —r. HuxHuun Hosropoa;

Ypanbckum deanepanbHbI OKPYT C LEHTPOM B I. EKaTepuHbypr;
Cnbunpckmnm deanepasbHbi OKPYT, LEHTPOM ABAAETCA T.
HoBocnbupck;

[lanbHEBOCTOUYHbIN PpeaepanbHbIN OKPYT, UEHTP peaepanbHOro
OKpyra —r. XabapoBck.



C pactiagom Cosetckoro Coro3a MOMIATHYJIACh U €AUHAS
oOpa3oBarebHas cucTeMA. byTydr BHEKIACCHOM Y BHEIIKOJIbHOMN
(dbopMoii pabOThI CO MIKOJbHUKaMU, OTUMIINA/Ia JOBOJIBHO CHIIBHO
nocTpagana, T.K. BCTaJIX OLYyTUMBbIE MPOOIeMbl ¢ (PUHAHCUPOBAHUEM

Takoro poporocrosimero meponpusrus. [Tostomy B 2009 rony
YHCJIO 3TANOB OBIJIO COKPALIEHO JI0 YETHIPEX.

LLikonbHbIN < OuHbIV TeopeTU4eCKUi
STan 3a04HbIN TeOpPeTUYECKUN
TeopeTnyeckunm
MyHuumna-
NbHbIN 3Tan 3KcnepuMeHTanbHbIN
TeopeTnyeckumn
PepuoHanb- <: 5 =
- KCNepuMeHTanbHbIN
HbIM 3Tarn P
TeopeTnyecknn o00613.
3aKkno4duTe- é‘ TeopeTnyecknmn, BbIGOP

NbHbIX 3Tan

JKCnepuMeHTasibHbIN

16



MpeacepaTtens npeameTHoOn
MeToANYEeCKON KOMUCCUN

B.B.JlyHWH
3am.npeacepatena YyeHbll cekpeTapb
npeamMmeTHOMN npeamMmeTHOMN
MEeTOAMNYECKON KOMUCCUU MEeTOAMNYECKON KOMUCCUM
0O.B.ApxaHrenbcKas B.A. JonxKeHKo
OTBETCTBEHHbIN OTtBeTcTBEHHbIM | OTBETCTBEH- OTBetctBeH | OTBeTCTBEH OTBeTCTBEH-
3a3a4a4um no 33 3a4a4uM no HbIN HbIN 33 HbIN 33 HbIN 33
HeopraHM4YeCcKom | aHa/IMTUYECKOM | 3a 3a4auyu no 3a4a4m no 3a4a4uM no 3KCNepumeH-
XUMUU XUMUU opraHu4yeckon | pusnyeckom | GBUoxmmmm TaNbHbIN TYyp
B. [. JonxeHkKo B. B. Anapu XUMUU XUMUUN A. B. bayeBa B.U.TepeHnH
N. B. Tpywkos C.U.Kapros

YneHbl MeToanyeckom KoMmnccum
Anapee M.H., be3syoor C.U., [Ipo3nos A.A., lemakoB I1.A., Erensckas JI.A.,
EmenssanoB B.A., Epemun B.B., Epemuna U.B., 3uma A.M., 3notaukoB 3.1, nbpuH
M.A., Koanenko K.A., Kypammuu b.K., JIebenesa O.K., CanpauxoB O.I"., Ceqgos U. A.
(MOCKBA, HOBOCUBUPCK, KYPCK, YEJSABUHCK,
CAHKT-IIETEPBYPI, KA3AHDb)
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GYHKUMM LIMMK

1.HanncaHue:
*MEeTOANYECKNX PEKOMEeHOaUnn ANS WWKONAbHOIO
M MYHULUMNANAbHOIO 3TanoOB C NPUMEPaAMMU
3alaHUU;
*TpeboBaHUN ANA NPOBeAEHNA PETMOHANbHOIO U
3aKNHOYUTENbHOro 3TanoB..

2. CocTaBneHme KOMMJIEKTOB 3a4aHUKN C 0byyato-
LLMMWU PEeLIEHNAMMN N CUCTEMOU OUEHUBAHMA ANS

PETTMOHA/IbHOIO N 3aKNHOYNUTEJZIbHOTO 3TAlOB.

3.Yuyactue B KKOPW 3aKkKnouYnTenbHOro atana.



3aAaHMNA HA WWKOJIbHOM U
MYHULUMNANbHOM 3Tane

Ha nepBbIX 3Tamax HeoOX0AUMO 1aTh IIOHSITh YTO
BCE BOKPYT HAC U MBI CaMU 3TO 00BEKTHI N3YUCHUS
XMMHHU U XOTS OBl IO ATOMY MbI HE MOKEM HE
BCTPETUTHCSA C XUMMEH U UYTO XUMMS HE MOXKET
OBITH TOJILKO 3JIOM, KaK 3TO cerdac
IponaraHaupPyeTcs B OOIICCTRE.

IIoaTOMY Ha mEPBBIX 2-X 3TAIIAX MBI IIPEIIaracM

NaBaTh 33J1a4M HA MMOHATHUE IIPEAMETA XUMHUHU, HA

XHMHIO B OBITY. IIpUBETCTBYIOTCS 3a4a4d B BHUJIEC
KPOCCBOPOB, 3arajokK......




3adaua 1

N3BEeCTHO, YTO B KaYeCcTBEe Pa3pbIXINTENa ANA TecTa MCNoNb3yeTcA nuueBas coaa (bMkapboHaTt unm
rmApoKapboHaT HAaTPMA), TaK Kak B TEPMUYECKOTO PA3/I0KEHMA STOr0 COEAUHEHUA U NPU
B3aMMOAENCTBUU C KUCOTOM 0bpasyeTca ras, paspbIixnatowmm Tecto. B Kauectse pa3pbixantena
NCNONb3YyeTCcA KapboHAT aMMOHMUA.

Kakolt n3 paspbixautenen Hanbonee sapdekTnBeH?

3adaua 2
K Tpem nopumsam 0,1 M H2S04 o6bemom 20 mn Kaxkaaa npunamam a) 10 ma 0.2 M KOH, 6) 80 mn 0,025 M
NaOH, 8) 30 mn 0,25 M KOH.
PaccunTtanTe monApHble KOHUEHTPALUM NPOAYKTOB PeaKkLUMmM B KarKAoOM M3 Tpex c/ydaes. YKaxute pH cpeapbl
NONYYEHHbIX PacTBOPOB (6onblue, MeHbLLE U OKONO 7).

3adaua 3
Kpuctannnyeckasa peluetka aMtna aasetca Kybrnyeckom o6bemMHoLEeHTPUPOBAHHOWN.
PaccumTaliTe, CKONbKO aTOMOB INTUA NPUXOAUTCA HA OAHY S/IEMEHTAPHYIO AYEMKY.
(naB 04HO K3 3HAYEHWUI BEIMYNH MOXKHO NONPOCUTb pPaccumTaTb Apyrme: paguyc atToma
NNTUA, ANNHY pebpa anemMeHTapHOM AYerKK, NNOTHOCTb INTUA, MeTaNIMYeCKUin paanyc).

3adaua 4

20



3a00HUA KaK 0718 meopemu4yecKko20, maK U 014
3KCcrepumMeHmasbHO20 Mypos

(c ucnonb3oBaHMem TabanL MU CXEM):

B yeTbipex NpoHyMepoBaHHbIX MPOOUPKAX
HAaxXoaAaTCA PAacTBOPbI X10pmnaa bapua, kKapboHaTta
HaTpUA, cy/ibdaTa Kaana n Xx10poBoA40POAHOM
KNCcNoTbl. He nonb3yacb HUKaKUMU OPYTMMU
peakTuBamu, onpeaennte, CoaepXnMmoe KaxKaom m3
npobunpok.

21



Tabnuua B3anmoaencTBmMn BeLlecTB

BaCl, | Na,CO,| K,SO, | HCI
BaCl, — lpal||paZ2 —
Na,CO,| | p-al — — Tp-13
K,SO, | | p-112 — — —
HCI — Tp-a3 — —

BaCl, + Na,CO, = BaCO, | + 2NaCl

BaCl, + K,SO, = BaSO, | + 2KC|

(1)
(2)

Na,CO, + 2HCI = 2NaCl + CO,1 + H,0 (3)




BapuaHTt 1

[TpoOupxka Nel - Na,COg

+K,SO, -
+ba 2

HET PEAKIIUU

Y

+HCI

4

O€eJIbIA 0CaI0K

BaCO,
peaknus 1

BbI/ICJICHUE ra3a

CO,
peakus 3




BapuaHT 2

[Ipo6upxa Nel - BaCl,

+K»S0
» / *HCI e
+Na,CO;
HET peaKLuu 3 OenbIil 0CaToK
\ o
- BasOy +HCI
— OelIBIi 0CaIOK peaxud 2
BI)IILGI:)JIGHI/IG rasa +Hcl  BaCOs;
peaxuus |

HET PEaAKIUHK




HemHoro 06 skcnepumeHTe

Ha mKoJIbHOM 3Tane 3KCnepuMEHT He poBoauTcs. Ha
BOIIPOC IIOYEMY, CIEAYET OTBET: HET HYKHOI'O
000pyI0BaHUE U PEAKTUBOB.

OTCYTCTBUE OSKCIIEPUMEHTA B mkose u, B
YaCTHOCTH Ha IIKOJbHOM 3Tare BCOIL npuBOoauT K TOMY,
YTO MIKOJLHUKHU U3 MHOTHUX PETMOHOB IPUXOJIAT HA
3aKJIFOYUTEIbHBIN ATAll UK HA IIEPBBIM KYyPC XUMUYECKOTO
BY3a He uMmes npeacTaBiaeHUs HE TOJILKO O TUTPOBAHUHU, HO
AK€ U C OTCYTCTBUEM 3HAHUM JJIsI DJIEMEHTAPHOTO
IIPUTOTOBJIEHUS PACTBOPOB M OTCYTCTBUEM CAMBIX
AJIEMEHTAPHBIX HABBIKOB IIPH pabdOTE C CaMbIMU
IIPUMHUTHBHBIMU 000PYIOBAHUEM M PEAKTHBAMH.

JlymMaro, 4TO0 KO MHOTUM 3aJIaHUSIM MOXKHO TOATOTOBUTb,
UMEsI MUHUMAJIbHOE 000pYI0BaHUE, PCAKTUBLI U BpeMs. 25



PeakTuBbl, MOKHO KYIIUTh B JIIOOOM X03SIHCTBEHHOM MAara3uHe:
cylb(dar Kaius — ygoOpeHue, U3BeCTh, OKCHU/I |
KanbIys, maseneBas kuciora, NaOH (kaycTuk)
alleTOH, aMMHaYHas CEIUTPa, OHA Ke
HUATpPAT aMMOHUS, THAPOKAPOOHAT HATPHS, ,
TUIIOXJIOPU HATPHs, CyNbdaT KanA, KayCTUYecKasa coaa...
B nmpoaykrToBoM: caxap, Cojib, COAa, YKCYC, IMMOHHAas
KMCJIOTA, alleTHIICAIMIIMIOBAs KUCIIOTa (aCIIMPHH). . ...

HAIIATBIPHBINA COUPT —BOAHBIN PACTBOP IMAPOKCHUIA
aMMOHMSI, IEPEKUCh BOAOPO/Ia, CYyIb(aT MarHus. . .. ...
Ecau HeT nocyabl AJ1s1 MPUTOTOBICHUS PACTBOPOB
TOYHOM KOHIICHTPALIMH, OIISATH K€ TAKHU MOXKHO
KYIIUTb MEPHBIE EMKOCTH B XO3SIHCTBEHHOM
MarasvHe U IMIIPHUIILI B allITEKE.

http://www.alto-lab.ru/himicheskie-opyty/gde-vzyat-reaktivy/
(Toe B3ATb peaKkTmBbI) 26



OBYYUNTb HABBIKAM (ymeHunam):

HarpeBanue
*U3mesibueHme
*OUIbTPOBAHME
*B3BeminBanue
llpuroroBjicHuEe pacTBOPOB

ECY 1IKOJBHUKHA HE HAYy4aTCA 3TUM HaBbIKAM B IIIKOJIE,
OHU HE CMOT'YT BBINOJIHATH SKCIIEPUMEHTAJILHBIN TYp Ha
stanax B¢cOIll, a Takke uM OyaeT O4eHb TPYAHO
YUNATHCSA B XUMHYecknX BY3ax nim padorars nocie
OKOHYaHus By3a.
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IlpuMepsbl 3a1aHUM:

[IpuroToBUT pacTBOp OIP. KOHIEHTPAIIUU U3:

* 2-X paCTBOPOB

*TB. BEIIECTBA U BOJIbI

*U3 TBEPJIOTO KPUCTAIIIOTHUIPATA U BOJBL.....

Kpome Toro BTopbsIiM 33JIaHUEM HA SKCIIEPUMEHTAIBHOM
Type, 110 KpauHEW MEPE HA MYHUIIMIIAIIbHOM XOPOIIIO
Obl OTTUTPOBATH MMPUTOTOBICHHBIN PacTBOP (MOXKHO C
IOMOILBIO IIIPHIIA, €CJIM HET OFOPETKU WJI MUMNETKH).



[Mpuyem B 3a4aHUN TPEOYIOTCA HE TO/IbKO pacyeTbl, HO U
onucaHune AencTBun, HeobxoaAMMbIX ANA NPUrOTOB/IEHUS.

[IpuroroButs 50 My 1M pacTBOpa COISTHON KUCIIOTHI UCXOIS U3
20% pactBopa (TmoTHOCTHIO 1,1 /M)

CHauasia ornp-M KoJI-BO MOJIb K-ThI, KOT. 7.0. B 50 mu1 p-pa (a) u 3arenb o0beM 20% p-pa (0):
a) 1000mu Imons x = 0,05 moJb 0)100/1.1 mn 20/36,5 mons V= 8.3 Ma

50 X V 0.05

OtOupaem NMUIIETKOM (IIPEIBAPUTEIBHO OMOJOCHYTYIO PACTBOPOM,
KOTOPBIi MBI B Hee HammBaeM) 8.3 mi p-pa HCI, nmepeHocum ero B
MEpPHYIO K010y Ha 50 mu (Hago v 4To Obl Koy10a ObLIa cyxas?).
3aTeM HaOupaeM B IUIIETKY AUCTHUI.BOJIbI M TOKE BHUIMBAEM €€ B
kon0y. HanmuBaeM B KO0y JUCTHII.BOABI O METKH.



Teopernueckuu Typ Ha PeruoHaiabHOM
sranne 2018

I/I3MeHeHI/IH, KOTOPbIC MOABU/IUCH B 9TOM Ioay.

* B omimuune OT mpoUUIbIX JIET B 3TOM IOAY YYaCTHHUKaM
IpEIOCTaBIEHO HE O, a 0 3ajady Ha TEOPETUYECKOM
Type. DTO CJI€IaHO, T.K. B IIPOIILIE TOJIbl B KOMILJICKTE
MHOTJa BCTpEYaliach 3aj7adya, ¢ KOTOPOH OOJILIIMHCTBO
YYaCTHUKOB CHPAaBUTHCS HE MONIM. JTO IIOKas3all
aHaJIM3 JAaHHBIX OPUCIAHHBIX W3 peruoHoB. Ilpu >Tom
IIPOBEPSIOTCS BCe O 3alaHMM, a 3aCUUTHIBAIOTCS TOJILKO

3a7@a4 W3 O, 3a KOTOpbIE Y4YacTHMK HaOpal
HanOonbmee (HE wmakcumanbHOE) 4unciao Oaijos.
Takum oO0Opa3oM, MakCHUMaJIbHOE 4YMCIO OallIoB 3a
TEOPETUYECKUU TYyp HE HU3MEHUIOCh M COCTaBIISAET

MAX - 100 (20-5) 6amios.
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JKCNepUMEHTAIbHbIN TYP. PErMoHanbHbIN

3Tarll

1. CaTororoga oueHKa 3a aKCnepmmeHT
nosblllaeTca n coctasnaet — 40 6annos, T1.e.
40% ot Teopum.

2. B aTom rogy y4yaCTHUKY onmMmnunabl
TeopeTUyeckue Bonpocbl U MeToaunKa
BbINOJIHEHUNA 3KCMEPUMEHTA JaeTCs B YC/I0BUM.

3. Kpome TOro npepgnaraetca camoctoAaTe/IbHO
HanNMcaTb XMMUYECKMe YypaBHEHUA, BbIBECTU
Heobxoaumble Gopmynbl ANA pacyeTa
3KCNEepMMeHTa/IbHOro pe3yabraTa.

3. B otmanume ot TeopeTnHecKkoro Typa, oueHKa 3a
3KCNEePUMEHTA/IbHbIN TYP GOPMUPYETCA NCXOAA U3
pe3ynbrata IMYHOMN beceapbl LWKOJbHUKA N YNeHa
XKIOpW.
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TeopeTndeckuil Typ Ha 3aKIFOUYUTEIIbHOM dTare

5 2017
OO0s13aTeNIbHBIN TYP
Ne 3amaun 1 2 3 4 5
9 xnacc H H H H O-X
10 knacc H H H O d-X
11 xmacc H H O O umu XK d-X
Typ o BeIOOpY
8 3amau no HEOPTAHUKE

3-4 3anaun o PUBNYECKON XUMUU
3-4 3anaun no OPTAHUYECKON XUMUU
2 3agaun no XUMUU B JK1U3HU

EcTtecTBEeHHO, UTO MMEETCS BBUIY OCHOBA COJIEp>KaHus (BCE 3a71aun
MMEIOT MEXX- U BHYTPHU- IIPEIMETHBIC CBSI3H) 37



CYTb BbIBOPA:

* - VYACTHUKK N3 9 Knaccos BblbupatoT YETbIPE 3aaaun
He meHee, Yem 13 AByx (2) pasnnyHbix 610KOB;

* - yyacTHMKKM 13 10 Knaccos BbibUpatoT YETHIPE 3aaaun
He meHee, Yyem 13 Tpéx (3) pasnmnyHbix 6/10KOB, Npuyem
u3 6s10Kka «HeopeaHUYecKoU XUMUU» MOXCHO
8blbUPaMb MOoabKO U3 3a0a4 3, 4, 5, 6, 7, 8 (nepeble
0se 3a0a4U mosbKo 07149 9 Kaacca);

* -vyyacTHUKK n3 11 kKnaccos BblIbMpatoT YHETBIPE 3aaaumn
He meHee, Yyem M3 yeTblpéx (4) pa3nnyHbix 610KOB,
npu4yem u3 6s10ka « HeopeaHuUYecKoU XUMuUu» MOMCHO
8blI6UPAMb MOLKO U3 3a0a4 6,7, 8 (nepebie wecmsob
30004 mosbko 0414 9 u 10 Knaccos), a U3 610Ka
duU3n4YecKaa XMmMmna MOX¥KHO BblOUPaTb TONbKO 2 1 3
3a4a4um (nepsBaa 3aaa4a — 1016K0 Ana 9 m 10 Knhaccos).




TeopeTnyeckmnin Typ. ApxXaHrenbecK
2009
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JKkcnepumeHT CapaHcK 2017

TR M- 1




[TOKA3

1. Iloka3 cBoauTCs K paz00py BCEX MUHYCOB
JOIYIIICHHBIX MIPHU PEIICHUN U IIPOBEPKE A
OOCTHIKEHMS COTTIaCHs MEXKY pEIICHUEM
IIKOJbHUKA U €T0 OLICHKOM YJICHOM XIopHU. Kak
IIPABUIJIO TAKOE COTTIACUE JOCTUTAETCS M MOATOMY Ha
XUMUH YK€ TaBHO HE OBLIO aneJISALMHI.

2. Pa3roBop BedeTcs B CHOKOMHONW OOCTaHOBKE, T.€. 3TO
MO>KHO Ha3BaTh OOIICHUEM MEKAY IIKOJIbHUKAMU U
KIOPHU, KOTOPOE IIPUHOCUT MOJIOKHUTEIbHBIC
SMOILIMH, KaK IIKOJIbHUKAM, TaK U JKiopHu.



[TOKA3







[HEJIU BCEPOCCUUCKOU
OJIUMITUA JIbI

HIKOJIbHUKOB 110 XUMHUHU
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Ecan B 1939-x — 1996-x rr. B onrvmnuagHom
ABUXXEeHUU bblna 3an0XKeHa 3aaaua
npobyXaeHnaA y WKO/IbHMKA MHTepeca K
npeamery

TO B Non0XXeHuu 1997 r. atot ctumyn 6bin
PaKTUUECKn 3ameHeH gpyron 3apavemn:
BbifAB/IEHMEM O aPEHHbIX AeTeMn.

2013 - OT6b0p NNU, ANA yyacTma B
MeXAYHaPOAHbIX OAMMNUAZaX.
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1. ®yHKUMA coupmanmsaumm (cosgaHue ycnosun gnga oopMmpoBaHmsa y nogpacraroLuiero
MNOKONEHNA akTUBHOW XKU3HEHHOW NO3nLuUN).

2. [NpodopureHTaumoHHasa yHKLKS.

3. PyHKUMA cogepaTenbHOM MHTerpaummn obuiero 1 Boicllero obpasoBaHus
(nogrotoBka abuTypueHTa).

4. KoHKypcHast pyHKUMA (ansTepHaTBa BCTYNUTENbHbIM 3K3aMeHaM B BY3bl).

5. MoTtuBaumoHHasa yHKLKS.

6. KoMMmyHuKaTuBHasa pyHKUUS.

7. OyHKUMA obecneyeHns COBMECTHOU OeATENbHOCTU CyObeKTOB 0b6pa3oBaHUS
(yuuTtens, negarorm ONOMHUTENBLHOrO obpasoBaHud, pogutenu, cneunanuctel HAN,
npenogasaTeny By30B).

8. Ananorndeckasa yHKUMA (amarnor Mexay npeactaBUTensMy pasimyHbIX NoKoreHun).
9. ®yHKuUMA obecneveHns NpodeccUoHanbLHOro pocta paboTHMKOB 0OpasoBaHus.

10. IHHOBaUMOHHasA pyHKUKNSA (NMpUMeHeHne nepenoBbIX TEXHOMNOMNA YYUTENSMU,
negaroraMmn AononHUTensHoro obpasosaHus, uneHamu UMK, cneunanmncramm HAN,
npenogasaTesisiMm By30B).

11. OpraHusaumoHHO-MeToamnveckast pyHKUUS.

12. HpopmaumMoHHO-nHAnKaTopHasa pyHKUKMs (NosioxkeHne gen B pernoHax Poccun).
13. MNaTpunotnyeckas pyHKUUS.

14. INpupoaoooxpaHuTeribHas U NpMpogoBoCcCTaHaBnmBarowaa yHKUMN.
15. O3goposutenbHaa yHKUMA.

16. 3cTeTndeckasa PyHKUMA.

17. rpoBas pyHKLMS.

18. INpoceeTuTenbCckas, Kynesrypororndeckasa n socnutaresibHas yHKUnm
http://www.rosolymp.ru
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AHKeTupoBaHME yYUTENEN U LUKONIbHUKOB Ha
nocneaHux stanax BcOLU

BONbLWMHCTBO Ha NepBOe MECTO CTaBAT
cneayrowme ueam onmmnmabl:
- pa3BUTME MbILLIEHNA
- yrnybneHue 3HaHUM
- BO3MOXHOCTb CaMOpPeaIn30BaTbCA
BbisBneHue nyymx onpoLeHHbIMU He CTaBUTCA
Ha NepBoOe MecTo

Yyntenamum onmmnmaga paccMmaTpmBaeTcs KaK
OZlHO U3 BaXXHbIX CPeACcTB NOBbILLEHUSA UX

KBannPUKauunu. 25



MHeHune UINMMK:

BcepoccnimncKkana onmmnmaga WKONbHUKOB NO
XMMUMU ABNAETCA HEOTbEMIEMOMU YACTbIO
XnmuyecKkoro obpasoBaHusn

NO3TOMY OJIMMIMaaa Nnpn3BaHa BbIlMNOJTHATD
BOCIMUTATEJIbHYHO N NMO3HaBATEJIbHYIO qDyHKLI,I/II/I.
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OCHOBHbIMWM OT/IMYUTENBHBIMU YepTammn BcXO,
NO3BONAIOLWMMM CHNTATb ONUMNNAAY OAHOU U3
OCHOBHbIX $pOPM BHEK/TACCHOM pPaboTbl CO
LUKONbHUKaMK B obLlerocyaapcTtBeHHOM maclitabe B
Poccnmnckom obpasoBaHUM ABNAKOTCA cneayolme:

1. B BcXO yyacrtByeT 60/1blLOE YUCNO  LLUKOJIbHUKOB.
2. [eorpadma yyacTHUKoB BcXO o4yeHb
pa3Hoobpa3Ha, B oiMMNUaae NPUHUMALOT y4acTme
LUKO/IbHUKM U3 NOAABAAOLLErO YMCNa PErMoHOB
Poccuwn.
3. B BcXO y4yacTtBYIOT WWKOJ/IBHUKWK BCEX, K21aCCOB,
M3Y4YaoLWMX XMMUIO B LLUKONE.
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4. KOMNneKTbl 3a4aHUM COCTABAAKTCA OTAENbHO ANA
Ka*XOoro Knacca C yd4etom NpPOrpamMmMHOro martepuana
COOTBETCTBYIOLLEN Mapanaenm.
5. Bce 3Tanbl €BAI3aHbl MeXKAy COBON U «KYpUPYHOTCA»
LLIMMK
6. Pa3zpaboTaHbl meToanyeckme pekomeHaaumm :
® MO OpraHuM3aunun n nposeaeHMto Bcex atanos BcXO;
e o TpeboBaHMAM K 3a4aHUAM, pPELIEHUAM WU
cucrteme oueHmMBaHUA
7. B BcOlWI copeBHOBaTenbHaa ¢GYHKUMA He ABNAETCH
NpeBanNPYIOLLEN.
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Kpome TOro:

LLIKONbHUK, y4acTBYHOLWMIN B ONMMNNALE, Ha4YMHaAA C 8
K/niacca, npoxoauT obyyeHue B TedeHue 4 neT, NpakTU4ecku
KpyrnorogmyHo (noaroToBKa v yyactue B 4 exKerogHbix aTanax).

3a 3TO Bpems BNOJSIHE BO3MOXKHO AaTb LWKOJIbHUKaM (Tem
bonee MOTMBMPOBAHHbIM Ha XMMUIO) NOTHOLLEHHbIE 3HaHUA,
YMEHMA N HaBbIKN (KOMMNETEeHLMN) LLKOIbHOM U HE TONbKO
LLUKOJIbHOMN XMMUU, T.€. ropa3ao bonblie, Yyem 3a Te ayanUTOpPHbIe
Yyacbl B LLKOJIE, KOTOpPble onpeaeneHbl HOPMATUBHbIMMU
NOKYMEHTaMMU.

Mbl MOXKem aaxke roBopuTb 06 asibTeEpHAaTUBHOM
Nno/IHOLEeHHOM obpa3oBaTesibHOM npouecce obyyeHus
LLKOJIbHWUKOB B Nepuog, nposeaeHmna BcepoccmMmckom onmmnumaapl
LUKOZIbHMKOB MO XMMMUMN.



MeToanyeckme oCHOBbI
npoBeaeHuA

Bcepoccumnckon onmmnuabil
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TpeboBaHUA K ycnoBmam 3agaHuM.

1. 3apaHune AONKHO OXBaTbiBaTb OCHOBHbIE pa3Aae/ibl Kypca XMmMmum
COOTBETCTBYIOLLEro Knacca, Bkato4vaa GakynbTaTUBHbBIW KypC.
PaKTUYECKUN MaTePUA HE A0/HEH BbIXOAMUTb 3@ PaMKU LLKO/IbHOW
NpPOorpammbl, HO 0OHLEKTLI, KOTOPble HaJ0 BbIABUTb U3 PELUEHUA MOTYT
BbIXOAUTb 33 PAMKW MPOrpammbil.

2. 334aHK1A He AO0NKHbI ObITb TAKOTrO YPOBHA, MPU KOTOPOM A0CTAaTOYHO
TO/IbKO YMEHMUA MPUMEHATb LUIMPOKO U3BECTHbIN aATOPUTM.

3. Echm matepunan 3agaHUM HEAOCTAaTOYHO NPeACcTaBAEH B LUKObHOM
nporpamme, B yCN10BUU 3aaHNA JAETCA KPaTKaa TeopeTuyeckas cnpasKa
unn dopmyna uam onpepeneHue Toro Uam MHOro NOHATUS

4. LLnpoKo ncnonbayerca npuHLUN NpeemcTBeHHOCTU 3aaaHunii (M3 Typa B
TYp AatoTCA 3a4aHUA HA UCMOIb30BaHME OJHOTO U TOTO e MOHATUA AN
npoL,ecca No HapaCTaHMIO CIOXKHOCTH).

5. ABTOpbl HEPEAKO NMPEeANnocbINAtoT 3a4a4am anurpadbl ANA NOBbILWEHUS
3MOLMOHANBbHOIO HACTPOA WKONbHMKOB, NPOABAAA NPU 3TOM 3a4acTyio
Xxopollee 4yBCTBO tomopa. Mam ana noHmmaHmnAa obbekTa 3aaaHnAa B
CaMOM Hayane 3aaaymn.

6. Hannume BHYTPU N MeKNPEaMETHbIX CBA3EM.
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NHTepecHOCTb (3a4a4a A0NXKHA
byanTb NO3HaBaTE/IbHbIN UHTEPEC)
[locTynHoOCTb (MaTepman Ao/KeH
ObITb AOCTYNEH N NOHATEH
pelaowemy)
JlormyHocTb (B onMmnmnaaHou
3aga4ye obAa3aTenbHO A0/XKHA ObITb
XMMUYECKana NOTUKA)
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TpEGOBaHMﬂ K peweHUno n oueHnBaHuo 3a,qa|-mﬁ.

1)K xaxnoii 3ampade IIIIMK pa3padareiBacT moapoOHOE 00yUaroIiee PeIieHe i CHCTEMY
olleHuBaHus. [Ipruuem B pemeHMr MOXKET COAEPKaThCsl M30LITOYHAs MH(pOpMaIus,
KOTOpasi Ia€TCsI JAJ1s TOSCHEHUS PEIICHUS WA KaK 00y4JaroInii KOMIIOHEHT.

2)Bce 3apaHuA (KaK npocTtble (yTewmntenbHble), Tak U (anddepeHumpytoume))

OLLeHMBAIOTCA OAUHAKOBbIM Ynciom 6annos MOCKONbKY WKONbHUKM MO pa3HOMY

NOArOTOBAEHbI N ANA KaXXA0r0 UX HUX yTelwmnTenbHaa u gupdepeHumpyroLLan 3agaum

MOTYT BbITb pa3HbIMWU. TO/IbKO B 3TOM Cy4ae B0NbLNHCTBO WKONbHUKOB NOAYYaT

YAOBNETBOPEHME OT BbINMONHEHHOM PaboThl, AaXKe eCNM OHN HE OKA3anMnCb B Yncie

NPM3epoB, HE NOTEPAIOT UHTEPEC K PELLEHMIO 33434 U K U3YYEHUIO NpeaMeTa.

3)B Kaxaom 3agaHnm 6annbl BbICTaBAAOTCA 3@ KaXKAbl 3NeMeHT (Lar) peweHus.
Laru, Tpebytowme dpopmasibHbIX 3HAHUN, TPUBMA/bHBIX PACYETOB,
OLLEHMBAOTCA HUXKE, YEM T€, B KOTOPbIX MNOKA3aHO YMEHME JIOTUYECKHU
paccy*KaaTb, TBOPYECKN MbIC/IUTb, NPOABAATbL MHTYULUIO.

Bannbl 3a BbINONHEHHbIE 3N1€MEHTbI peLleHna CYMMUPYIOTCA.

4)OueHMBaETCA NPaBUIbHbIN pe3yabTaT peweHna npu Ntobom pasyMmHOM NYyTU K OTBETY,

5)Ecnu yyawmmnca npeanaraet Asa uam bonee peweHna nnm asa u 6onee wara peweHun,

oueHunsaetca HEBEPHOE peweHune vnun war. Echm Bce pewieHnA BepHbI - BbICTaBAAETCA

Mmax b6ann.

6)O0BEKTUBHOCTH OIICHUBAHUS CIIOCOOCTBYET Ty pa300opa 3aJaHui M arlCIUISI.
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3aoaua c peuwienuem u ouerHuearnuem
3aoaua 9-1 (15/16)

OOpasel cIuiaBa Kajaus € €lIe OJHUM IEI0YHbIM
meTaisioM Maccoit 20,00 r oopadoTanu n30bITKOM BOAbL. I1pu
3TOM BbIACIWIOCH 2,87 11 ra3a (u3mepeno npu 25,0 °C u
nasiaenuun 105,00 kl1a).

 PaccunranTe, kKakor MeTalJ BXOJWI B CIIIaB C KaJUEM,
YUHUTBIBas1, YTO MOJIbHAS JOJIsI HA OJHOI'0 U3 €r0 KOMIIOHEHTOB
He npeBbimaet 60 %.

* PaccunTaiiTe MacCoBYIO JIOJIIO Kajus B CILIaBE.

* Paccuunraiite MakcumanbpHyto Maccy Fe;O,, KOTOpY0 MOKHO
BOCCTAHOBUTb JO KEJI€3a BbIACIIUBIIUMCS I'a30M.

PEIIEHUE
2K + 2H,0 = 2KOH + H, (1)
2Me +2H,0 =2MeOH +H, (1)

PV 105.2 87
V(H) = Y Sl 0122 Mo
(He) = o = 5312208 MOTP @




M, (crutaBa) = m (crutasa)/2y(H,) =20/2-0,122 = 81,96 r/mons.

[Iprmem 3a X MOJIBbHYIO JOJIIO Kajiusl, a HEU3BECTHBIN METaI
0003HaYMM A, TOTJA:

M(K) -x+M(A) - (1 -x) =M, orkyna

x=(M(A) - M,,) I (M(A) — M(K))

CorracHO yCJIOBHIO 3aJ1a4l MOJIbHBIEC JOJIM KOMIIOHEHTOB CMECH
HEe JOJDKHBI peBbImath 60%, caenoparensHo, 0,4 <X <0,6.
Tk. x>0,4 M(A)> M, u M(A) > M(K);

T.X. M., > M(K), B cmygae M(A) < M, 1 M(A) < M(K), x> 1,
YeTro HE MOXKET OBITh

Pewum nepasencmaea.

(M(A) —M_,) I (M(A) — M(K)) > 0,4, ciienosaresbHO

M(A) > (MCp -0,4M(K)) /0,6 =110,5

(M(A) —M_,)) I (M(A) — M(K)) < 0,6, cienosaresbHo

M(A) < (MCp -0,6M(K)) /0,4 =146,3

TakuM oopazom 110,5 < M(A) < 146,3. Dto HE3UH. @



[lycTh Y — 4nCIIO MOJIb KaJius B CILIABE.
M(K) -y + M(Cs) - (0,244 —y) = 20, tne 0,244 =2-v(H,)
y =(0,244-M(Cs) — 20) / (M(Cs) — M(K)) = 0,1325 moub xanus,

v (K) = 0,1325-100/0,244 = 54,3% @
®(K) = 0,1325-39-100/20 = 25,8% @

Fe,O, + 4H, = 3Fe + 4H,0 @
v( Fe;0,) = Yv(H,) = 0,122/4 = 0,0305 monb

m(Fe;0,) = 0,0305-231,5=7,06 T @
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Cucmema oueHUBAHUA:

1. YpaBHeHUA peakunii MeTanoB crn/aBa ¢ BOAOK (ypaBHeHUSA

1n?2) 2 banna

PacyeT yncna monen Bogopoaa 3 6anna

PacyeTbl n 060CHOBaHWE TOTO, YTO BTOPOW MeTanN — LLe3nn
9 6annos

2. PacyeT MONbHOM M MaccoOBOM Ao0sen Kanua B cnaase 3 banna

3. YpaBHEHUE peaKkumm B3aUMOLENCTBMA OKCUAA Kenesa C
BOZAOPOAOM 2 6banna

Pacuet maccbl Fe;0, 1 6ann

UTOIO 20 6annos



Ha yeM «HaAKaJBIBAWTCANIIKOJIbHUKH peiias
OJIMMIINA/IHBIC 3a/1a491

Ilpexae Bcero 3To — CrepeoTuin u
HCBHUMATCJIBHOCTD
1. Onpeneaurhb (popmMys1y BeleCTBA
* Yyepe3 MacCOBBIE U MOJIbHBIE % 3JIIEMEHTOB WJIM

* yepe3 Macchl 00pa3yIOIIUXCs P TOPEHUHN BEIlCCTBA
B KUCJIOPOJE.

[Ipu nonHOM cropanuu 12,84 r BemecTsa B 00pa3oBaioch:

8,1 1 CO, (u3mepennoro npu temneparype 25°C u naBinenun 110
klla), 2,16 r Bogs! (H,0) u

8,28 r xapOonara kanus (K,CO,).

* Onpenenuts GOpMYITy psa UMEIOIINXCS B YCIOBUHU
IIapamMeTpPoB

(3agaua P9I 2017 npo coeanHeHus1 Xpoma).
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*MCNONb3YS CTPYKTYPY €ro 3/IEMEHTAPHOMU AYENKN™
(P2 — 2018, 3apaua 11-2):

CKOJIbKUM sSYeHKaM MPUHAJJICKUT aTOM, HaXOSIIUNCS B KyOMUEeCKOM peIeTKe:

Mecrononoxenue B nentpe | Harpanu | Ha pebpe B Bepmnne
C .
KOJIKUM sSUeKam 1 ) 4 g
MPUHAICKUT aTOM
Yuco aromo
HED HIDNOB B 1 1/2 1/4 1/8
OJTHOU STYEHKE
No A B C dopmyna
1 1
1 1 —-8=1 | —12=3 | ABC
8 4 :
1 2 2| tgo1 | 1 | Lezs| aec
8 2

*3nemeHTapHaA A4ENKa — 3TO MUMHUMAJ/IbHbIA NOBTOPAKOLMNCA PparmeHT B
KpUcTanne, napanaesnbHble NEePeHOCHl KOTOPOro B TPEX N3MEPEHUAX
NO3BO/IAOT BbICTPOUTb TPEXMEPHYHO KPUCTANI/IMYECKYHO PELUETKY B LLE/IOM.
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e 33pa4a P> 2018.

DneMeHTapHas STYelKa BEIIECTBA, COCTOSIIETO U3
OJTHOTO 3JIEMEHTAa — KyOn4ecKas
rpaHeneHTpupoBanHas. [[1oTHOCTH BelecTna -

19.30 r/cm3.
Jlnuna pebpa - 4.0781A. OnpegenuTe BellecTBo.

1
3 EH_IT+§'6H_IT=4U_IT
o= _4M, _ AM, ~19.30r/cm’
Vo Na™ g 0ox10% x(4.0781x10%cm)°
MOJIb
r
My = 197.0 MOJL BelwecTso — 30/10TO AU
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2. 'opeHue
3. ypaBHenue MenaesneeBa Kinannepona

PV =nRT = "L RT
M
OO6b1yHO B mKoje ucroias3yercs R = 8,314 x/(K-moinb)

3.3 3
_pVv :101325]Ya 22.4-107m _g314 Ila-m _8314 e

“T-n 213K -1monw K - monw K - monw

R

(ITa = H/m? u [I:)x = H'™m, orcroma: [Tam3/K-mons = Hm / K Mmoib =
=JIx/K-M0JB).

Oxnako R MOKHO BBIPA3uTh U B IPYTUX €AMHUIIAX, HCIIOIL3YEMBIX Ha
IIPaKTHKE:

R — pV _ lamm- 22,41 — 0,082 amm - Ji
Tn 273K -1moas K - monw

3
R= 1S0auiprm.cm.22,4-10" wr = 62359 mm. pm.cm.- mn | K - monw
213K -Lvonw 58




HanuwwuTte ypaBHeHUEe peakummn, sHTanbnusa (tennoTa)
KoTopow byaeTt paBHa aHTanbnuu (Tensote) obpasoBaHUA
Na,[Mn(HIO,),(H,10,)]-18H,0

ONMPEAENEHUE
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3aanve «BHEe IIKOJbHOU NPOrpaMMbI»

* Hac yacTo pyrarT 3a HellOMepPHO TPYIAHbIE 3a/1a4H.

* Opnaxo LIIIMK nys pa3BATHS JIOTUKYW MBIIUICHUS, HHTYUIIUH
JTOBOJIBHO YaCTO JAET He M3y4YaeMbIi B HIKOJIe 00bEeKT
(HarmpumMep (GopMyITy HEM3BECTHOIO IIKOJIbHUKAM
COCIUHECHUS ), ONPEICIUTh KOTOPBIM MOXKHO IO AJITOPUTMAM
U popmyjiaM, M3y4aeMbIM YYACTHUKAMHU OJJUMMIIHAABI B
IIKOJI€E.
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100-84,2
79-61,6
60,6-51,2

46-26

Ha P3 n 33 »Kanytotca Ha TPYAHOCTb 3a4aHUN

YMCNO LWKONbHUKOB 9 Knacca (54)

ynucno wKonbHUKoB 10 Knacca (92)

- obeanTenu
5 nobegutenu 92,4-78,8 npu3epb
npu3epsbl i
) 77,2-60
—_— ) 59,6-50
48,4-29,2
| | | | | 0 5 10 15 20 25 30
0 5 10 15 20 25
YMcNo WKonbHUKOB 11 Knacca (89)
92,4-78,8 b no’6ep,men n
i mpu3epsbl
77,2-60
59 6-50 _ Yy4acTHUKN>50%
48,4-29,2 YHaCTHUKMN < 50%
0 10 20 30 40
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[Mpobnembl

OCHOBHAaA - HET CBA3U MeXK Ay aTanamu.
*Mbl HE MOXeMm OUEeHUTb, HACKO/TIbKO
XOPOLUUN AN NJIOXU HALLUK 3a4aHUA,
pelweHna n cuctema oueHMBaHUA
naxe Ha PermoHanbHOM 3Tane.
TpyAHO C NpeemMCTBEeHHOCTbIO.
He xBaTaeT
defepanbHOro OKPYKHOro atana



O!'II/IN\I'II/Ia,EI,bI NMNo WKOJIbHUKOB XUMWUNI.

Bcepoccumnckan
MexayHapoaHaa MeHaeneeBcKas
BcemunpHan



. - R —
s —— T —
L e

e _—— e e e

Kopones leoprun (Mocksa), Kobenes AHapen (TatapctaH), KoHonneB Anekcen (Mocksa),

MaHHaHoB Tumyp (Mopaosusa), JlapuoHoB Knpunn (YnbaHoBcKaa 061.),
BapaoHoB daHunn (Mocksa), LUnwknH Anekcen (Mocksa).
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CNACHUBO 3A BHUMAHWUE



