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COLL N° 43, Teepb

A. E. CoGones

TBepckow rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET

KoHKypC onuMnuagHbiX 3aaaHui

«OPUTMHAJIbHAA 3AAAHA»

BEpCKOe perMoHaNIbHOe OTAeNeH’e Mexpe-

TMOHAJIbHOH 0011eCTBEHHOM OpraHMU3alluu
«AccoLanmsa yYyuTeael U NnpenojaBaTesen
XMMUH» €XXEeTOJHO OPraHU3yeT KOHKYPC METO-
JIUYeCKHX pa3paboToK OMMMITHAAHBIX 33/1a4 I10
XUMHH «OpUruHaabHasA 3agada». K yyacturo
B KOHKypCe NPUIJIAIIaTCA YIUTENISA XUMUU
cpeAHUX 00meobpa3oBaTe/NbHBIX YUpPEX/e-
HUH, MpernojaBarenu CpeJHUX ClleliHaNlbHbIX
Y BBICIIMX y4eOHbBIX 3aBeZIeHH, CTYAEHTHI XU-
MUYECKHX U [TeJaroru4ecKyx CreliaabHOCTeH
¥ HalpaB/IeHUH MOATOTOBKH, obydaromuecs
o61eo6pa3oBaTeNbHBIX yUpeXAeHHH.

Llens xoHKypca «OpUrHHajIbHasA 3aZayda»
COCTOMUT B MOMYJIAPU3ALUAKN OJMMIIUAJHOIO
JBUXKEHUA 10 XUMUHU.

3adauu xoHKypca: 1) pa3BUTHe y cTaplie-
KJIACCHUKOB H CTYZEHTOB I103HaBaTeJIbHOI'O
HHTepeca K XuMuM; 2) obobuieHue u pac-
NpoCTpaHeHHe NMeJaroru4eckoro OIbITa,
NOBbLIIEHHE NMPOPECCHOHANbHOI0 YPOBHA
y4uTeJel U npernogaBaTesiei; 3) BolABIEHHE
JIYYIIMX aBTOPCKMX pa3paboTOK OMMMITMAJHBIX
3a/laHuii; 4) u3gaHue cOOpHUKA aBTOPCKUX
OJIMMITHAJHBIX 3aZlaHUH.

«OpurnHaJbHas 3aja4ya» — He TOJIBKO KOH-
Kypc MpodecCHOHAIBHOTO MacTepCcTBa MeJaro-
roB, HO ¥ HHHOBAI[MOHHAs ¢OopMa BHEYPOUHOU
JAeATeIbHOCTH yd4auuxcesd o Xxumuu [1-3].

KoHKypC NpOBOAMTCA 1O CAEAYIOIIMM HO-
MHHausAM: «CaMas OpUrMHajibHasA 3ajada»,
«JIy4mas pacyéTHas (TeopeTuyeckas) 3ajgaya»,
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«Jlyymass kayecTBeHHas (3KCepUMeHTalb-
Hasd) 3azadar, «Jlyymas KOMOMHHpPOBaHHAs
3azava.

CocTs3aHue NPoOXoAUT B TpH 3Tana. Ha moz-
rOTOBUTE/NILHOM 3Tarne (CeHTAOpb — AHBaph)
Y4aCTHHKH pa3pabaThIBalOT aBTOPCKUE OJTMM-
IIHaJHble 33/1aHNsA, HallpUMep [IPU peaaru3aliu
[IPOrpaMMbl BHEYPOYHOM JeATETbHOCTH «XHMHUSA
214 mobo3HaTeNbHBIX» [4]. Ha ocHOBHOM aTane
(aHBapp — eBpanb) OCylLIECTBAAETCA IPUEM
Y DKCIIePTH3a KOHKYPCHBIX paboT. 3aKIoyu-
TeJIbHbIM 3Taln KOHKypca (MapT) BKIOYaeT
B ce0s NoZIBe/IeHNe UTOTOB U M3/jaHne COOpPHUKA
OTUMIUAAHBIX 3a/lJaHUH 10 XUMHH.

Ha KOHKypC NPUHUMAIOTCA TOJBKO OPH-
rHHaJbHbIE aBTOPCKUE 3a/laHUA, COAEPKAHKE
KOTOPBIX HEe BBIXOAUT 32 PAMKH Kypca XUMHH
CpeJiHeW IIKOJIbI, MOATOTOBJIEHHBIE HHIWBH-
AyaJbHO WU B cOaBTOpCTBE. [IpeanokeHHbIe
3a/laHUA JIOJDKHBI COOTBETCTBOBATh YPOBHIO
IIKOJBHOTO, MyHUIIUIIAIBHOT'O WX PEruo-
HaJIbHOI'0 3TaNoB BCepoCCUNUCKOM OTUMITHATHI
IIKO/JIbHMKOB I10 XMMHH U He MOTyT ObITh paHee
onybJMKOBaHBI B ITIEYAaTHBIX U3JaHUAX WIU
ceti IHTEepHeT. BMecTe ¢ yc1oBUEM 3alaHU i
aBTOPBI NPE/ICTaBAAIOT Ha KOHKYPC UX Haubo-
Jiee palMoOHaabHOe pemeHue. [Ipy HATHYUH
bakTHYecKux omnbOK U HEBO3MOMXKHOCTHU UX
UCIIPaBUTh 3aJlaHUe C Yy4acTHusi B KOHKypce
CHUMaeTcH.

s mpoBejeHUA NPOLEAYPH cozepKa-
TEJIbHON 3KCIEPTHU3bI OPrKOMHUTET CO3AaéT
He3aBHCUMYIO KOMUCCUIO (KIOPU KOHKYpCca).
PaboTh! y9acTHUKOB WKQPYIOTCH, IKCIIEPTHU3A
ocymecTBseTcss B popMare, HCKIOYAOIEM
BO3MOX>XHOCTb YCTaHOBJI€HHUS aBTOPCTBA.

B Xxoze cogepkaTeNbHON 3KCIEPTH3HI
Ka)XX/JbIi 4I€H )KIOPU ONpeessieT, I KaKo-
ro ksacca (8-11) npeaHasHauyeHa 3ajaya; eé
THUII; HaTU4ue/OTCYTCTBHE B 3aj/ade H/Wiu
e€ pemeHUH GaKTUYECKUX OIIUOOK; He BBI-
XO/IUT JIM 3a/laHye 10 CBOEMY COZEPKaHHIO
M MCII0JIb3yEMBIM METOAUYECKHUM IpUEMaM
PeIIeHUA 32 PAMKH Kypca XHMHH cpeaHen
IKOJIbI. [Tocsie 3TOro Ka) Al YWieH XIOpHU
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BBICTABJIseT OLIEHKK KOHKYPCHOU paboTe 1o
mkasue ot 0 10 5 6aJU10B MO KaXKAOMY M3 KPH-
TepueB: 1) obllee BnevyaT/IeHHE; 2) OPUTH-
Ha/IbHOCTh; 3) rPaMOTHOCTb QOPMYIUPOBKH;
4) MOHATHOCTbH YCIOBHSA; 5) PallMOHAJBHOCTD
pemnieHus. Kpome Toro, 1o uroram onpezene-
HUA CTENIEHU aBTOPCKOr0 TeKCTa (C IIOMOIIbIO
CUCTEMEI «AHTHILIAruaT») BHICTABJIAIOTCA JO-
TNIoJIHUTe/IbHBIe OoHyCcHbIe 6asutkl. Ha ocHOBa-
HUHU NIPOBEJEHHOMN OLEHKHU JKCIIEPT AeIaeT
BBIBOJZl O BO3MOXXHOCTH NyOIMKaWU 3a1aHuA
B COOpHHKE MaTepHajioB KOHKYpCa.

JUis onipesiesieH|s NpU3€EpoB U mobeanTenen
9KCIEePTHBIE OLEHKH YCPEJHAKTCA C YYETOM
MHEHHMH BCeX WIeHOB XKIopU. MiToru KoHKypca
pa3MenraroT (anpeab) Ha opUIUATBEHOM caiTe
TBepCcKOro permoHaJbHOro OTAeJeHus Acco-
HUaLUM YYUTEeNeH U penojaBaTresieil XUMHUH:
http://chem-teacher.ru. Tam e npuseaena
BCA MHpOpMalyuA, Heo6XoAuMas A y9acTHA
B KOHKYpCe.

3a BpeMs IpoBeZleHHUs1 KOHKypca (2013-
2018 rr.) oprxkomuTteToM 6BLTO TTOTYIEHO HO-
see 200 opuruHaMbHBIX 3aflaHui. Exxeroano
B KOHKYypCe y4acTBOBaIH 22-25 UHAMUBHIY-
aJIbHbIX aBTOPOB U aBTOPCKUX KOJJIEKTHBOB,
M3 KOTOPHBIX 60j1€€e MOJOBUHBI COCTAB/IAKT
HIKOJIbHBIE yyuTesd. HecMoTps Ha peruoHa b-
HBIH CTATyC KOHKYpca, ero reorpadus 6bcTpo
nepelrarsysia rpaHuibl TBepckoH o6iacTd —
€KETOJHO CBOU PabOTh MIPUCBLIAIOT TT€4aroru
M IIKOJbHUKHU U3 8-11 peruoHoB Poccuiickoi
dezepaniiy. YereurHo NpOXoAsT KOHKYPCHBIH
0T6Op M JOMYCKAITCA K My6MHKALHH TTPH-
MepHO 75-80% mpuciaHHbIX pabor [5].

[IpuBesém npuMep KOHKYPCHOTO OJIMMIIU-
aaHoro 3azaHusa (astop /[I. C. Hcaes).

3azada
«OmnacHsble BenecTBa»

Hcrnone3ys npeanoxeHHy0 HHGOPMALMIO,
OTpe/le/INTe HeU3BeCTHBIE BeleCTBa U PUBe-
AUTE UX Ha3BaHUA. BoccTaHOBUTE JIEBbIE YACTH
YpaBHEHHii XHMHAYECKHX peaklHii, B KOTOPBIX
3TH BellecTBa Y4acCTBYIOT.



1. 3mo 2a3006pasHoe seuyecmao Gpanyy3-
ckutl xumux XVIII 8. ITunamp Oe Po3vbe 8b100XHY1
Ha ceeuy. [a3 6bL1 cmewaH ¢ 8030yXoM, NOIMOMY
npou3sowén 83pui8. Poabe 8nociedcmauul nucan:
«fl dyman, umo y meHs evLiemsam 3y6bt emecme
C KODHAMU. ..»

e — 2H20

2. Omo coeduneHue omkpsLn Beprap Kyp-
mya, nepgoomkpsieamens uoda. Om zubenu
€20 Cnac wmesnb, 3anemeswuil 8 nomeweHue
U ceswull Ha 8bICYULEHHDLU 0CA00K HOB020 He-
U368€CMHO020 Beujecmea.

... = 2N,T + 3L,T + 3H,T

3. Cmecw, cocmosauiyio u3 xaopama Kaaus
KClO5 u 3mozo seujecmaa, Ha3bl8aiU «CMecbio
Kubanvuuua» no amunuu pycckozo unmcenepa
u pesonwyuoHepa Huxonas Heavosuua Ku-
6anvuuua (1853-1881), komopsiii npednoncun
UCNoNb308ams e€ 8 Kauecmee 3anaia K Kycmap-
HO u3zomoeneHHbiM bombam. Obpasyroujutics
npu pasnoxceHuUl COAU KUCA0POO 8bl3blaem
20peHUe geuiecmaa no cxeme peakyuu.

... = 12€0,T + 11H,0.

4. Omo coeduHerue s8AAEMCA OOHUM U3
Haubosee pacnpocmpaHéHHbIX 6PU3AHMHBLX
83pbleuamoix eewecms. OHO npedcmassisem
coboil menmoesamoe kpucmannuueckoe geule-
cmeo ¢ memnepamypou nnaenexus 80,35 °C
(nnasumcs 8 ouens 2opsueli 600e). B npombiiu-
JIEHHOCMU U B0EHHOM 0eJle NPUMEeHAEeMCA KaK
CaMOCMOAMENbHO (8 2pAHYNUPOBAHHOM, TIpeC-
COBAHHOM LU TUMOM 8ude), Mak u 8 cocmase
MHO2UX 83pbl8Uamblx cmecell.

... = 3N,T + 12COT + 5H,T + 2C

5. 9mo eeujecmao HA3bLBAIOM «CyXUM CNUP-
MOoM», 2eKCAMUHOM, YPU30N0M, MEMEHAMUHOM.
OHo nezko gocniameHsemca u Jie2ko zacHem,
€20 4acmo npumeHaiom e mypnoxodax u aabo-
pamopusx 8 Kawecmae «Cyxoz0» 20pruezo.

... = 6CO,T + 2N,T + 6H,0T

6. Omo seujecmeo npu HazpesaHUlU Bbl-
we 260 °C paznazaemcs c 8bl0enerHuem 60b-
wozo konuvecmea 2a3o8. B 1917 2. 8 Kanaoe
u e 1921 2. 8 IepmanHuu Ha NPOMbLULTEHHBLX
3a800ax no e2o npoussodcmey Npou3ouLIU
cmpauuHble 83pblebl, YHEcwue Hu3Hu bonee
3500 uenosex.

... = 2N,T 4+ 0,T + 4H,07

7. PaznoxceHue 3mozo sewjecmea ¢ 83ps180Mm
npoucxooum daxce Npu CAYyUaiiHOM €20 Kaca-
HUU, HO 80 BJIANCHOM COCMOSAHUL OHO 83Dbl-
gobe3zonacHo.

... =Hg + N,T + 2coT

8. Bnazodaps ozpomHoMy mennossidene-
HUI0 8 X00e PeaKyLUU 20PEHUSA 3M020 8euiecnad
u 6onbuiomy 06sEmMy 2a3006pasmbix npodykmos
€20 UCNO/b308ANU 8 KAUecmae KOMNOHeHmMa
pakemHoz0 monauea.

... = 2H,0T + N,T

PemeHue
1. Bogopoaz.

2H, + 0, = 2H,0

2. MoHOaMMHaKaT HUTpHZA TPUHOA.
2(I3N - NH3) = 2N,T + 3L, T + 3H,T
3. Caxap (caxaposa).

C12Hy,04; + 120, = 12C0,T + 11H,0
4. Tportua (2,4,6-TPUHUTPOTONYO).

2C6H2CH3(N02)3 =
= 3N,T + 12COT + 5H,T + 2C

5. YpoTpomnuH (rekcamMeTHWIeHTETPAMUH).

(CHp)eN, + 90, =

= 6CO,T + 2N,T + 6H,0T
6. Hurpat aMmMoHus.

2NH,NO; = ... = 2N,T + 0,T + 4H,0T

7. «['peMy4das pTyTh» (QyTbMHHAT PTYTH).
Hg(CNO), = Hg + N,T + 2coT
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8. 'mapasuH.
N2H4 + 02 = 2H20T + NET

3a KaXXAoe MPaBWIbHO COCTABJIEHHOE YPaB-
HEHHEe XMMHUYECKOH peaKuy HaduCIAIOT 110
1 6auty (o 8 6anoB). 3a KaXA0e NpaBUIb-
HOe Ha3BaHue BeulecTBa — 1o 0,5 6amna (g0
4 6ayutoB). Mroro 12 6ayuios.

B KayecTBe NPUMEPA OIMMINAJHOM 33/ja4H,
CO3JaHHOM B IIpOLieCcce BHEYPOUHOM JIeATe b-
HOCTH, MOXXHO IIpuBecTH pabory «Heussecrt-
HO€E BELIECTBO X», BEITOJIHEHHYIO IPYIOH
yuamumxca 9 knacca MOY COI N¢ 43 r. Teepu
(M. Makaposa, Y. lllaBxanosa, B. llleB110Ba,
C. EpemeeBa; pyKOBOAUTEb — YYHUTENDb XU-
muu [I. C. Ucaes). IToq0OHbBIN TBOPYECKUHI
MPOAYKT MOXKET ObIThb 3alIMILEH YIallMMHUC
Ha IIKOJBbHOU KOH(QEepeHLUH B KaueCTBE UTO-
TOBOTO MTPOEKTa 10 XMMHH (B COOTBETCTBHH
¢ Tpe6oBanuamu ®rocC) [6] u, kpome TO-
ro, UCTIOJIb30BaH MPH NPOBEAEHHUHN YPOKOB
B JaJlbHEHIIEeM.

3aaaya
«Heu3BeCcTHOE BellleCcTBO X»

Bewecmao X wupoko npumeHsaiom 0as usy-
YeHUA 08UNCEHLLS 800bL 8 PACMEHUSAX, A MAKHE
OUHAMUKU NO2J0U,eHUsL U pacnpedesieHUs e€
MexHc0y Op2aHAMU 8 YeJl08eUeCKOM Op2aHU3Me.
Tak, ucnosnb3osaHue geujecmea X no3gonuno
YCMaHo8uMb, YMo 8 MKAHAX HEKOMOPbLX pac-
meHuil 800a 0g8uzaemcs co ckopocmauio 14 m/u,
a 8004, 8bINUMAsA Uesn08eKoM, 3a 2 U pacnpe-
desisilemcs N0 Op2aHAM U MKAHAM 0P2aHU3MA
u qulb yepe3 0ge HedeaU NOJTHOCMbIO U3 He20
gbteodumcs. Onpedenume geujecmaso X, ecau
U38€CMHO, UMO Npu e20 3nekmpoause obpasy-
emcs 08a 2a3006pasHblx npodykma:

2X = 2ET + MT, a omnocumensHas niom-
HOCMb 00HO20 2a3a no 0py2omy pasHa 8.

H3zeecmmo, umo seujecmao X moxcem 6bimsy
NoJyueHo Kak npu 83aumodelicmeuu 6eujecms
A u R, mak u coedurenull Y u Z 8 xode cne-
dyrouwux peaxqu:
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A+R=X+1
Y+Z=X+Q

ITpodykmbl ux 83aumodelicmaus scmynarom
8 peakyuiw:

L+ Q =T\ + Na,S0O,

Onpedenume ace geujecmaa, ynomuHaembie
8 yC108UU 3a0aUl, ecU U3BECTHO, YMO 8elye-
cmso E czopaem 8 gewecmee M (oba — bec-
usemble 2a3svt). Monexyna M — dgyxamomHas,
codepmcum 16 aneKmpoHO8.

Kpome mozo, c8s3b Mexncdy yKa3aHHbMU
8ellecma8amu MOXCHO 8blpA3UMb CXeMOIL:

(@ -

+80,| | +P,0;
— x
*MgsNz | | +Na

(- -

Cocmasbme YPasHeHUA 8CEX ONUCAHHBLX
XumMuyeckux pearcquii.

PemeHnue

Ecnu Mosiekyna BewecTsa M ByXaToMHasd,
TO aTOM 3JIEMEHTa COAEPKUT 8 3JIeKTPOHOB
U COOTBETCTBEHHO 8 IIPOTOHOB. ATOMHBIN
HOMep 8 MMeeT KUCIOPOJ, Ce[0BaTe/bHO,
HMCKOMOE BelecTBO M — MOJIeKy/IAPHBIN KUC-
nopoz O,. "

Toraa Dg(O,) = 8 = 32 r/MO0JIb : X I'/MOJIb.
MonsipHas macca beciBeTHoro rasa E paBHa
4 r/Moib.

TeopeTUYeCKM MOXHO IPEAIOJOXHUTh
caydai, Korga Dyycnopos(E) = 8, TOrza 8 =
= x1/Mo0ab : 32 r/Monb, oTkyaa M(E) = 32 X
X 8 = 256 r/moab. OAHAKO B 3TOM CjIy4ae
He yZAaércs nozobpaTk Takoy ras E, KOTOpHIi
6Bl yIOBIETBOPSUI YCIOBHIO 3aJa4H.

MonsapHyo Maccy, paBHyIO 4 I'/M0JIb, MO-
eT UMETh TeJIUi. YYUTBIBasA TOT PakT, 4To



TeJIMA He OKUCIAETCA Ha BO3AyXe, TOPIOYHM
ra3oM E moxet 6bITh Ae#iTepuii D,, MonApHas
Macca KOTOpOro COCTaB/sIeT TaKXe 4 I'/MOJIb.
Torza ypaBHeHHMA NIPOBEAEHHBIX XMMUYECKHUX
peakuUui UMEIOT BUJ:

6D,0 + Mg;N, = 3Mg(0OD), + 2 ND,T

D20 + 803 - D2804

Mg(OD), + D,SO, = MgS0O, + 2D,0

2D,0 + 2Na = 2NaOD + D,T

3D20 + PzOs = 2D3PO4

2D,0 = 2D,T + 0,7 (anexTponus)

Hckomeie BemiectBa: X — D,0; A — D,SOy,;
Y —D3;PO4; R—Mg(0OD),; Z— NaOD; E —D,;

L — MgS0O,; Q — NasPO,; T — Mg;(PO,),;
M — O,.
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