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anMepbl UHTEerpanbHbIX NO3HaABAaTeJIbHbIX 3afjaHMK NO XUMUN

AHHOmMayus. Cmames npodormkaem obcyxdeHue 8ornpocos onmumu3ayuu obweao xu-
Mu4Yeckoe2o obpa3soeaHusi, 3ampoHymbiX 8 rpedbiOyWEeM 8birycKe XypHana, nocpes-
CMEOM UCMOMb308aHUsI UHMezpasibHbIX Mo3HagamesibHbIX 3adaHuli npu oby4YeHuu
WKOJIbHUKO8 XuMuu. B Heli npedcmaeneHbl HeKomopable npumMepbl makux 3adaHull ¢ KOM-
MeHMapusiMu U peweHUsiMu.

Knroyeeble cnoea: uHmeeparbHble ro3HagamersibHble 3aldaHusi, Memold Kelic-cmaolu,
rnpedMemHbie KoMriemeHUuuuU ro Xumuu, yHueepcarsibHble y4ebHble delicmeus.

B npeablgywiem BbiNycke Hay4yHO-MeToAMYeckoro >xypHana «KoHuenTt» Obinun pac-
KPbITbl OCHOBHblE TEOPETUYECKME acneKTbl U NpUBeAEeHbl NPUMEpPbI MHTErpanbHbIX NO3Ha-
BaTesbHbIX 3a4aHUA pasHbIX TUNOB, KOTOpPble MOryT ObiTb MCMOMb30BaHbl NpU 0By4YeHUM
XUMUM B COBpeMeHHOM wkone [1]. Hmke npuBoagatcs pasHoobpasHble NpuMmepbl UHTe-
rpanbHbIX NO3HaBATENbHbIX 3a4aHUI NO XUMUMW.

1. MNpoyTtuTte cTnxoTBopeHne AHHbI AxmaToBomn «Beuepy.

Mornocb OKOHHOMY Jydy — Takol He8UHHbIU U ripocmou
OH 651€0€eH, MOHOK, rMpPsIM. B seuepHeti muwuHe,
Ce200Hs [ ¢ ympa Morndy, Ho e amou xpamuHe nycmou
A cepdue — nornonam OH cnosHo rnpa3dHuUK 30510mou
Ha pykomoUHuke Moém U ymeweHbe MHe.

lNo3eneHena meob,
Ho mak uepaem ny4 Ha Hém,
Ymo secerno ansdems.

[anTte 060CHOBaHHbLIN OTBET Ha Bonpoc: «lMoyemy noseneHena meab?»

Bo3MOXHbIN BapuaHT peweHua. Meagb, kak n 60MbLLUIMHCTBO METansnoB, B ecre-
CTBEHHbIX YCNOBUAX MOABEPraeTcsi Koppo3uu (CM. Tabn. 3Ha4YeHUn anekTpooTpuLaTenb-
HocTh). Obpasyloasica Ha Meau B YCNOBUAX BIIAXXHOrO BO3Adyxa MiEHKa HasblBaeTCcH —
natuHa. OKUCNUTENbHO-BOCCTAHOBUTESNBHLIN NMpoLecc 0b6pa3oBaHMs NaTUHbI MOXHO OMKU-
caTb CcrneayrLwmuM ypaBHEHMEM:

2Cu + H,0 + GO, + O, === (CUOH),CO3 |

mMeab, naTuHa,

30M0TUCTO-PO30BO-KPACHbI TpuokcokapboHaT aulrngpokcomeau(ll)],
OUPIO30BO-3€ENEHbIN

2. B meguunHe B KadecTBe MPOTUBOPBOTHOrO cpeacrtBa npuMeHsT 0,5%-Hblin
BOOHbLIN pacTBOp BellecTBa, cogepxawiero: 23,762% yrnepoga, 5,940% Bogopoaa,
70,297% xnopa v MMeroLLLEero NNOTHOCTbL NapoB Mo Bo3ayxy paBHyt 1,741379. Onpegenu-
Te (bopmyny 3TOro BeLlecTBa, CoCTaBbTe rpadouyeckyto opmMyny n gamte HasBaHuE Be-
LecTBY B COOTBETCTBMM C HOMeHknaTypoun IUPAC.
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Bo3MOXHbIN BapuUaHT peLUeHus.

M(HyxCyCl;) = 1,741379 - 29 xr - Moab~ ! = 50,49999 kr - Moab 1

M(HxCy) = 50,5 kr - Mmoib~ ! — 35,5 kr - Mmosib~ ! = 15 kr - MoJib~ !
1

M(Hy) = 15 kr-Moab~ ! — 12 kr - Mosib~ ! = 3 Kr - MOJIb™

X=3 vY=1 Z=1
H

|
C
H ) S
H
xropmema

3. CornacHo wumewwWMMcAa oOLeHKkaM, 5% HaceneHmsa nnaHeTbl HOCUT Ha ce-
0e 5 MnH. T nuuwHero xmpa. CKOMbKO 3HEPrMn 3akfto4EeHO B TaKOM KONMYECTBE Xupa?
CKonbKo ntogen B TeYEHME roga MOXHO KOPMUTb M3ObLITOYHO NOTPEONEHHbIMKM 3TON Ya-
CTblO HaceneHust npoaykramu, €ecnu OLHOMY 4YesioBeKy B CpedHEM B [O€Hb HyX-
HO 2656,34 kkan aHeprun?

Bo3MOXHbIN BapuaHT peLUueHus.

5x 10% kr- 9300 kkan - kr ! = 4,65 x 1013kkan

4,65 x 1013 kkan

2656, 34 kxan X 365
B TeueHne roga MoXxxHO KOpMuUTb 47 MIH. 959 Tbic. 696 YenoBek.

= 47959696,5275

4. CoctaBbTe rpaguyeckyto opMyry BellecTBa: KapBOH — KOMMOHEHT KeBaTerb-
HOW pesnHkM U Macrna MaAtbl, obycnosnuBaeT 3anax TMuHa (5-n3onpeHun-2-
METUNUMKITOreKCeH-2-0H); AMBYHON — aHTUOKCUMAAHT (2, 6-anTpeTdyTnn-4-meTtundeHon).
BoO3MOXHbIN BapuaHT peLueHUs.

H,;C
e OH __CHs
I CH H3C7C C—CH;
| 3 H,C CH,
H,C
N
Nz
/ H
H,C CH;3
KapeOoH OubyHor

5. B peakuun atepudukaumm, npn 04EBULHOCTU KUCITOTHbLIX CBOMCTB Y KapOOHOBOM
KMCIOTbI N, COOTBETCTBEHHO, OCHOBHbIX CBOMCTB Yy CNMpTa, NO AaHHbIM aHanu3a c NoMo-
Wb MEYEeHbIX aTOMOB, OTPbIB MAPOKCUIBHON FPynnbl NMPOUCXOAUT UMEHHO Y KUCIOThI.
O6bacHUTE 3TOT hakT, NpuBEaUTE YpaBHEHNSA peakuui.

Bo3moOXHbIN BapuaHT pelwieHus. Heobxoanmo obpatnte BHUMAHME Ha TO, YTO 3TO
pPaBHOBECHbLIN MPOLECC, KaTanuM3umpyembli MUHepanbHbiMK kucnotammn. Ob6pasyromncs
npy guccoumaunm MuHepasnbHOW KUCNOTbl MPOTOH aTakyeT kapOOoKCUMbHYKO rpynny, T. K.
€€ 3NeKTPooTPULATENBHOCTD BbILLE, YEM Y CMPTOBOWN rpynmbi:

_-OH ]*
R—C

0O
R—C + HY = <
~OH

~OH
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B pesynbTtate B3aumoaencTemst obpasyetcsa peakumoHHOCNOCOOHbIN KapboKaTMOH,
KOTOpbIN aTakyeT CnnpT No KUCOPOOAHOMY LIEHTPY rMOPOKCUITbHOW rpyrrbl:
. + . /OI-;) _R'
CL + R-OH == R-C7Q,

~OH OH

06pasyoLWmMNCs KATUOHHBIA KOMMIEKC SABMSETCA UHTEpMeaMaToM, a CTaans sSBnsieTcs nu-
MUTUPYIOLLEN.

3atem nponcxoguT ObicTpasi neperpynnmpoBKa C OTLLENNIEHNEM BOAbI M MPOTOHA B
KOnuyecTBe 3KBMBareHTHOM NnepBour cTaguum rnpolecca:

/Olga /R' - /OH b &O +
R-C %4, == R-G—O0—R == RC{__ +HO+H
OH ©OH, ©

6. B 100 Mn HacbIWeHHOro Npu KOMHaTHOW TemnepaTtype pacTBopa MegHOro Kyro-
poca BCbINbTe [BE CTOMNOBbLIE NOXKN NOBAapeHHOW conn. PacTBop TwaTesnibHO nepemMellan-
Te. 3aTeM B MOMyYEHHbIN pacTBOp NOMECTUTE Tero 13 antMUHUA UK ero cnrasa (ctapas
KyXOHHas yTBapb U3 AlopantoMuHa, gonbra u 1. n.). B TeyeHnn 3-5 muHyT Habnogante 3a
COCTOSIHMEM CUCTEMbI, @ 3aTeM 0DOCHYNTE NPOUCXOASALLNE B pacTBOPE SBIIEHUS.

Bo3MOXHbIM BapuaHT pelueHus. Xrnopua HaTtpus B BOOHOM pacTBope crnocobeH
B3anmMoencTeoBaTb ¢ TeTpaokcocynbdatom (VI) meaum (Il) ¢ obpazoBaHMEM KOMMNIIEKCHO-
ro coeguHeHus Tetpaxnopokynpart (1) guHaTpua 3enéHoro uBeTa:

4NaC|(p_p) + CUSO4 (p-p) — Naz[CUC|4] (p-p) + Nast4 (p-p)
CUHMMA 3eneHblit

Npu BHECEHMM B pacTBOP antoMUHUS UNK ero crnasa GypHO BblaensieTcs BOAOPOA M oca-
XOaeTcs M3 pacTBopa MeTannuyeckasi Meb, a antoMUHWUIA (CNae) pacTBOPSIETCS:

Al + 5NaCl + CuSO, + H,O = 0,5 Hi + Cu*+ Nas[AI(OH)Cls] + Na,SO,

NEHTAXINIOPOIrMAPOKCOANIOMUHAT
TPUHATPUA

7. W3BecTHO, 4TO N3bbITOYHOE NOTpebneHne cnacten cnocobCcTByeT pas3BUTUIO Ka-
pueca. Kak aTo MOXHO 00bacHUTL? lNMpegnoxute cnocob 3awwmTtbl 3y00B, NO3BONAOLNNA
nobutensam cnacten He orpaHnMYnBaThb cebs B TaKOMCTBE.

Bo3MOXHbI BapuaHT peweHus. Cnactn npakTM4eckn NOSHOCTbI COCTOAT M3 yr-
neBoOAOB; Nnocrne ynotpebneHns, KOTopbIX B NULLY, NPUAMMLWNE BO PTY YaCTUYKK NoaBep-
ratotcs pepmeHTaTMBHOMY BPOXKEHUIO:

crnupmosoe bpoxxeHue

APOXKM +
H120606 — 2 H3C_CH2_OH + 2002

rMIOKOo3a aTaHon

MOJIOYHOKUCII0€E 6,00)K6HU6

bakTepumn
H120606 — ) H3C—CH — COOH
rnoKo3a |

OH

2-rngpokcunponaHoBas Kucnota
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macrisiHokucrioe 6poxxeHue

=]’

B6akTepumn

H1,Ce0s ———=> H3C—CH,— CH,—COOH + 2co, + 21,1

rroKo3a OyTaHoBas kucnota

JIUMOHHOKUC0E bpoXeHue

COOH
rpubsl |
2 H;,C40g +30, ———> HOOC—CH,—C—CH,—COOH +4H,0
rMOKo3a (|)H

3-rngpokcun-3-kapboKcuneHTaHanoBas KucnoTta

YKCYCHOKUCII0e bpoxXeHue
B6akTepun
H3C_CH2_OH + 02 — H3C_COOH + Hzo
3TaHOonN 3TaHOBad KUCIIoTa
N NErko OKUCIAKTCA OO0 COOTBETCTBYIOLLUMX KUCIOT, KOTOPbIE B CBOK ovYepenb akTUBHO
paspyLatoT 3yOHy0 amarb; caMmoe NpocToe N aheKTUBHOE CpeacTBO NPOPUIAKTUKN Ka-
pueca 3To rnofockaHne POTOBOW MOSIOCTU BOAOW Nocsie Npuéma nuLm.

8. B noxogHbIx ycnosuax Bbl okaszanucb B cUTyauuu, Korga 3anac nMTbeBOW BoAbl
ncyepnaH, a oo 6nuxkanwero HacenéHHoro nyHkTa ganeko. Ho eCcTb NPUPOAHbIA NCTOYHUK
BoAbl. [Mpeanoxmnte NpocTon n apdeKkTUBHbIN Cnocod akcnpecc-ae3nHdeKLU NpUPoOaHON
BOAbl, UCNONb3Yys MMetoLmecs y Bac Bewectsa n matepuarnsi.

Bo3mMoXHbIM BapuaHT pelueHusi. B noxogHon anteyke, ysaxatowero cebsa Typucra,
Bcerga Hangertcsa pacTBop Mepekncu Bogopoda M nepmMaHraHat kanus. [JocTaTouyHo He-
CKONMbKUX KPUCTanIMKOB MapraHLOBKM U MPOU3BOSIBHOIO KOMMMYECTBa pacTBopa Nepekncu
BOOOpPOAA, ANdA Toro, 4Tobbl 06pasyrwmninca atToMapHbl Kucrnopod 3deKkTMBHO NPOBEN
Ae3nHpekumto:

2KI\/InO4 + 3H202 _—

2MnO, , + 30} + 2KOH + 2H,0

KaTanusaTtop: MnO2
H202 + Mn02
MI’I(OH)z + H202

Mn(OH), + O}

Mn02+ + 2H20

2H,0, ——— 2H,0 + O}

3ameTM, 4TO NMpWU pas3noXeHUn nepokcuaa BoaopoAda obpasyeTcss TONbKO KMCHIopoa U
BOOA, a NPOAYKT BOCCTAHOBMEHUSI MUHUMArbHOMO KONMYecTBa MepMaHraHata Kanusi —
cycneHsus okeuaa mapradua (IV) BNnsiHUS Ha Ka4ecTBO BOAbl HE OKaXeT.

9. [ns yxoaa 3a npegMeTamMu JIMYHOW rnrmeHbl (ononacknsaHme
3yBHbIX LWETOK, OPUTBEHHBIX CTAHKOB W Ap.) UCNOMb3yT 6% pacTBop
nepokcuaa Bogopoda. [peanoxuTe MOLLAroByld MHCTPYKLUMIO MPUro- I'I/IﬂPOﬂEPI/IT

X0, 260

o "eronlpml
lMC‘)VIﬂ 57' 0548 mn'. 57|»¢5¢0

ToBneHmsa 200 mn Takoro pactBopa U3 fieKapCTBEHHOro npenapara — b i
rmgponeput (CM. puc.). MOYEBHH! MEPOKCHA
Bo3moxHbIn BapuaHT peweHusa. 'mgponeput (HaN)2CO-H202 — mﬁ';:"mm
KnatpaT amuHomeTaHamuaa (kap6amuaa) ¢ nepokcMaooM ANBOAOPOAA; o St
200 mn 6% pactBopa nepokcuga sogopopa coaepxat 12r H202; B FiEtc gt
rmgponepute w(H202) = 0,3617; B 1 Tabnetke coaepxutca 0,542553 r J ML “mv
nepokcuaa sogopoaa; lNotpebyetca 22 TabneTtkn n 167 r Boabl. a1 8

~4~
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10. Bbl yCOMHMNUCL B KayeCcTBe HOBESIMPHOrO MU3Zenus Ha npeamMeT coaepXXaHus B
HEM 3onoTa. lNpeanoxute Hanbonee NPOCTOM aKcnpecc-cnocob oTnuumsa 3onoTa oT Mo-
XOXNX cepebpaHO-MeaHbIX U BGepuUnMeBbIX CNaBOB B JOMALUHUX YCMOBUSAX, UCMOMNb3Yy4
[OCTYNHble BewecTBa. [MoOMHUTE, YTO u3genve He SOMKHO BbITb NOBPEXOEHO.

Bo3moXHbIN BapuaHT peweHna. Onpeaenntb, B ObITOBbIX YCNOBUSX, U3 30510Ta Nn
N3roTOBIIEHO M3Jenve, He Hapylasa rnpy 3TOM ero, MOXHO TOMbKO NO BU3yarnbHbIM 3d-
dekTam ero peakumm Ha kakoe nnbo sosgencTene. Pusnyeckme mMetToabl BO3AENCTBUS B
CUNY CXOXeCTU PU3NYECKMX CBOMCTB Mean U 30Mn0Ta ManodddekTuBHbI. 3051070, nmes
BbICOKOE 3HaYeHune aNeKTpooTpuLaTensHOCTU He MOXEeT BOCCTaHaBNuBaTb U3 pacTBOPOB
BellecTBa ¢ 6oree HU3KUMU 3HaYEHUAMUN SNEKTPOOTPULATENBbHOCTH; T.€. HE0OX0ANM pac-
TBOP, COAepXKaLlnmn 3reMeHT C MEHbLUNM 3HAYEHNEM 3NEKTPOOTPULATENBHOCTU YEM Y 30-
nota, HO ¢ 60NbLUMM 3HAYEHNEM BEKTPOOTPULLATENBHOCTU YEM Y APYrMX 3rIEMEHTOB, 06-
pasylowmx cnnas. N3 Hanbonee AOCTYNHbIX, TaKUM BELLECTBOM MOXET ObITb TPUOKCOHUT-
paT (V) cepebpa (I) — nannc, KOTOpbIN MOXHO NPMOBPECTM B anTeKe; ecrnn NANUCHbIA Ka-
paHZal CMOYMTb M MNPOBECTU YepTy MO NOBEPXHOCTU MUCCReayemMoro usaenusi, To B cny-
Yae noadesikm Ha NoBEPXHOCTU OCTaHYTCS YEPHbIe LUTPUXM BOCCTAaHOBIIEHHOIO cepebpa.
B cnyyae usgenusa ¢ 0encTBuTeNbHO BbICOKMM COAEpP)KaHMeM 30/10Ta, 3aMeTHbIX U3MEHe-
HUM He NPOMN30NAET.

Cu + 2AgNO; , , =——> 2Ag )t Cu(NO3); p.p
YepHbIU
Meab TpuokcoHuTpat(V) cepebpa cepe6po  TpuokcoHuTpat(V) meaun(ll)

11. CpaBHUTE aKTMBHOCTb B3aMMOAEWCTBUS rPaHyNMpOBaHHOrO uUuHKa ¢ 20% pac-
TBOPOM CEPHOW KUCNOTbI: B OQHOM Criyd4ae C YMCTbIM PacTBOPOM CEPHOW KUCMOThbl, a B
Apyrom criydae npu gobasneHMn HeCKONbKUX Kanenb pactBopa MeaHoro kynopoca. O6b-
SACHUTE Habngaembin 3AEKT C NO3NLNIN SHEPrEeTUYECKOM KOHLUEeNUMn. 3a4em npu nosny-
YyeHun Bogopoda B annapate Kunna wnu B MMl B pactBop KMCNoTbl 406aBNAOT HECKOMb-
KO KpUCTannMKoB MeaHOro Kyrnopoca.

Bo3MoXHbIM BapuaHT pelwieHus. Baaumogencreme rpaHyn UMHKa C pacTBOPOM
CEPHOW KMCNOTbl HAYMHAETCHA C 3aMETHbIM BblAENEHNEM MY3bIPLKOB ra3a, HO 3aTeM MoYTH
NOJSTHOCTBIO MpeKpallaeTcs BBMAY 0OBOMAKMBaHUSA My3blpbkaMn ra3a NOBEPXHOCTU rpaHy-
nbl N NPeKpaLleHns KOHTakTa peareHToB. [1py B3aMmMogenCcTBUN rpaHyn LMHKa C pacTBO-
POM CepHOM KUCNOTbI U cynbdaTta meau (I1) nponcxoauT ocaxgeHue Mean Ha NoBEPXHO-
CTW LUMHKa (CpaBHUTE 3HAYEHMUs 3MEKTPOOTPULATENBHOCTU LUMHKA 1 MoHoB meau(ll)), uyto
CO30a€ET ranbBaHNYeCKylo Napy UMHK — Medb. LIMHK HaunHaeT akTMBHO NepexoanTb B pac-
TBOP, @ BOOOPOA, HE MPEnATCTBYSA KOHTAKTYy CEPHOM KUCNOTbl C LUMHKOM, BblOAENAETCs Ha
noBepxHOCTU meaun. Takmm obpasom, B3aMMO4ENCTBME LMHKA B pacTBOpPE CEPHOWN KUCHO-
Tbl M cynbgata meam (I1) npoxoanT ¢ 60nbLLEN CKOPOCTLIO.

2+ 2-
ZNgy + HySOy (o) === Hy () + Zn"" (o) + [SO )

Zn(TB) + Cu2+ — Zn%* + CU(TB)

(p-p) (p-p)

+ - 2+
LNy *2H" ) =" Hypn+ 2407,

12. Bsanmogenctene nutmus ¢ BOAOW M Kanusa ¢ BOAOW NPOXOAAT C pa3HbiM Habrto-
AaembiM acbdpektoM. Kakas n3s atux peakuum npoxoauT ¢ 60NbLLIMM SHEPreTUYECKUM ad-
dektom. O6bACHUTE HabnogaemMbin 3apdekT.
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Bo3MOXHbIM BapuaHT peweHusa. Hanbonblwimm sHepreTudeckum 3ddEKTOM CO-
NPOBOXAAeTCs B3aMMOOENCTBME NUTUS C BOOOW, 3a CYET BONbLUEN SHEpPrnn rmgpatauumn
WOHOB NUTUA,

Li(TB) + Hzo()K) — 0,5 H2 r + Li+aq + [OH]-aq + 222,87 Kﬂ)‘K
T, =180,6°C

Kirgy + HoOpg == 0,5 Hy (;) + K’ g + [OH] 5, + 191,47 kllx
T, =63°C _
a HabnogaemMbln adphekT Ham nokasbiBaeT obpaTHoe, B3aMMOAENCTBUE Kanusa ¢ BOAOW Npo-
XOo4uT Bonee 3HepPrmyHo. ATO CBA3AHO C TEM, YTO Y Kanusi TemnepaTypa nnasneHus ropasgo
HUXE, YeM Y NUTUS. JHepruu, BbiaensieMon B xoae npouecca A0CTaTO4HO YTOObI pacniiaBuTb
Kycouek kanus. XKngkum kanui, pactekasicb no noBepxHOCTU BOAbl, Pe3KO yBernMynBaeT pe-
aKuMoHHyto nnowans. CKopocTb NpoLecca pesko YBENNMUMBAETCH, BblaendaemMas Tensnorta He
ycrneBaeT paccemBaTbCA B OKPYXeHMe, MPOMCXoanUT BOCNSTaMeHEHNE U B3pbiB.

13. XKenaa ocaguntb MeOb M3 pacTBopa MeOHOro Kymnopoca, LKOMbHUK gobasun
kK 10% pactBopy cynbdaTa Meau MopoLlok mMarHus. B pesynbTate pacTtBop BCKunern,
Harpenca u obpasoBanacb 6neagHo-ronybas B3Becb. Onpegenute NpoayKTbl Npouecca,
COCTaBbTE ypaBHEHWS, NPOXOAALMNX B pacTBOpe peakumi. B 4ém npocuntancs y4eHuk?

Bo3mMoXHbIM BapuaHT pelueHus. Pacteop cynbdarta meau, B cuny rugponmsa no
KaTMOHY, UMEET KUCNYLO cpeay

CuZ* + H,O == > (CuOH)* + H*
B KACIOW cpede MarHUMM akTMBHO BOCCTaHaBNMBaEeT MOHbI Bogopoda OO ra3oobpasHoro

BOAOPOAa U MepexoauT B BUAE MOHOB B pPacTBOP, CMeLlas TeM cambiM paBHOBEcCUE B
npoLiecce rMaponmaa B CTOPoHy o6pasoBaHus ocaaka rugpokevuaa meam (1)

+ +
Mgrey + 2 H' oy =" Hy +Mg®

Cu* + 2 H,0 === Cu(OH), + 2 H'

6upio3oBo-rony6or

14. B mMeanuuHe NpUMEHSIIOT BOAHbIE pacTBOpbl: Xxroposogopoaa (8,2% — 8,4%),
nepmaHraHata kanus (0,5%), Tuocynbgata Hatpus (60%), ammnaka (10%), cynbgaTta
mMarHus (20%), xnopuaa kanbums (10%), cynbarta umHKa, ruapokapboHaTta HaTpus, Xno-
puga HaTpus, xnopuaa kanusa, 6pommnaa Hatpus, bpoMmmnaa kanvs, noguaa HaTpus, Cynb-
daTta meau (Il), HuTpaTa cepebpa (0,1%), nepokcuaa sogopoaa (3%). MaeHTuduumpynte
KaXkabli pacTBOp, HE UCMOMNb3ys OPYrMX PpeakTUBOB.

Bo3MoOXHbIN BapuaHT pelueHus. PacTBopbl nepmaHraHaTa kanus u cynbgara me-
AN MOXHO onpeenuTb No XapakTepHOW OKpacke, a pacTBOp ammuaka no 3anaxy. [anee
naeHTUdPUKaLmMIo pacTBopoB yaobHO NPoOBOAMTL C MOMOLBIO Tabnuubl 1 NONAPHOro Cnu-
BaHUA Npob KOHTPONBLHOMO 1 onpeaenseMoro pacTBOpOB.
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HC! KMnO; Na;$;0; Hi:N MgSO; CaCl; ZnS0; NoHCO; NaCl KCI NaBr KBr  Nal CuS0,; AgNO; H;0;
3nx, SO, T ol
Hcl 6ye Jymb, § €O, - - - - - 3enéHbili J AgCl
obysd, b1z - v 10
KMnO, - dhuonem. & Mn0; - - - - - - - - “ | v 0; byperii AgMn0, | 4 Mn0;
3nx, SO, | obysy, . 3nx, 50,
Na,5;0;3 wyms, S | & Mn0, 6ye 2ony6oii 4 Ag:S wyme, $
Cu(OH, AgCl
HsN 3anax Vo myme | junzt{}' p ::2 éte ?: p 10
5 - - - Mg(OH), Ca(OH); Zn(OH, ° o ’
9IOH)AColOH n{OH, [CulNHs)eP* [AgINH:),]"
+ Mymb " Mymb
M - - - - - - -
9SO, Mg(OH); 6uys | caso, | 20ny6oii Ag50s
myme | mymo mymo e
CaCl. b Agdl
otz ca(oH); | cas0,| °* | caso, S ¥
mymob . myme
ZnS0, - - 4 Zn(OH), Caso, 6ys - - - - - - 2ony6oii Ags0s 0,
NﬂHCOg 1\ COZ - 6!'43 - - - - - ~l¢ {CuOH}2C03 \L AngOg ‘T Oz
Nacl - - buys - - - - 3enéHbili 3 AgCl -
Kci - - - - - - - - - | 6ye - - - 3enéHblii J Agcl
NaBr - - - - - - - - - - bye - - 3enénuiii \ AgBr
KBr - bye - 3enéuuiii - AgBr
N
Nal Mno, bye J Cul, 1y ¥ Agl N
{ Cu(OH), her
- . Y J ¥ . | 3enéHvil,
CuSO; |3enénbiii | 6Gypoil - CuHuii p-p - - - - 2o0nyboii M+ 0o,
[CulNH) (CuOH),C0; cul, I J Agso,
AaNO 3 Agcl + U AgsS ;;:gf" Myme 3 Agcl Mymb U AgG,CO v + <+ + 3enénbill, bue 10
EIRCL 9t agmno, V¥ 19 [Agmz j 11| AgsO, 9 agso, | ¥ 2929 | pgcr | agel | AgBr | AgBr| Agl | 4 Agso, “ 2
'r 0, 3nx, SO,
H - - - - - -
- 4 M0, myms,s | T 02 ro; | 1o, V| %o, | 10, | 6us
Hcl KMnO; Na;5;0; H3N Mg50; CaCl, ZnSO, NaHCO; NaCl KCI NaBr KBr  Nal CuS0,; AgNO; H;0;

OnpepnenéxHyto Npobrnemy MoXxeT COCTaBUTb MAEHTUDUKALUUS XITOPUAOB U BpomMu-
[AOB Kanusi n HaTpusi, KOTOPYIO FIEerko paspeLunTb MO XapakTepHOMY OKpalUMBaHUIO COOT-
BETCTBYIOLLUMX OCaAKOB MpW B3aMMOAENCTBMU C pacTBOPOM HUTpaTa cepebpa, u xapak-
TEPHOMY OKpaLLMBaHUIO NNIAMEHMW CONSAMU Kanus U HaTpusi.

15. M3BecTHO, YTO CONMM MapraHua KaTanuaupyroT NpoLecc pasnoXeHua nepokcuaa
BOOOPOAA; YYEHUK, >Xenas CpaBHUTb [OEWCTBUE HeopraHmvecknx u OuokatanusaTo-
poB ((bepMEHTOB), MCMNOMNb30OBasn ANA PasfnoXeHUs nepokcuaa Bogopoda nepmMaHraHaT
Kanusa (MapraHuoBKY) N KyCcOYeK CbIporo kaptodens (katanasa). o pesynbTatam akcne-
puUMeHTa yYeHUK caenan BbiBoA: «HeopraHuyeckue katanusaTtopbl adphdekTuBHee dep-
MeHTOB». CornacHbl fiv Bbl C JaHHbIM BbIBOAOM, fanTe 060CHOBaHHbIN OTBET.

Bo3MOXHbIM BapuaHT pelwweHuA. [lepmaHraHaT kKanus BCTynaeT BO B3auMoOeun-
CTBWE C NepokcuaoM BOAOpOAa, aKTMBHO OKUCNASA ero 4O Kucnopoga, a obpasyromnncs
npyv 3TOM NPOAYKT BOCCTAHOBIIEHUS — OMOKCUA, MapraHua siBNsieTcs KatannsaTtopoM pas-
NOXeHWs1 Nepokcuaa Bogopoaa; Takmm obpasom, B 9TOM CIOXHOM aBToKaTanmTUyeckom
npowecce napannensHo npoxoaat peakumm OKUCNEeHUs n pasnoxe-
HUA(QMCNPONOPLMOHNPOBaHUS) NepoKkcuaa Bogopoaa:

2KMnO, + 3H,0, 2MnO,, + 30} + 2KOH + 2H,0
kKaTanusaTtop: MnO2
H,0, + MnO, Mn(OH), + O
Mn(OH), + Hy0, ———= MnOy, + 2H,0

2H,0, ———= 2H,0 + O}

~7~
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CnepoBaTtenbHO, MO AaHHbIM NPOBEAEHHOIO SKCNEepPUMEHTa HeNb3a caenaTtb 3akro-
yeHne o Bonblien 3PEPEKTUBHOCTU HEOPraHMYECKUX KaTanm3aTopoB MO CPaBHEHUID C
depMeHTamMu; peanbHO depMeHTaTUBHAA aKTUBHOCTb ropasfo Bbille, HO OENCTBYIOT OHU
B Y3KOM MHTepBarne Temneparyp.

16. NMpn npoBegeHUN 3NeKTponmM3a AEUMMONIAPHOrO pacTBopa HUTpaTa HaTpusa Ha
anekTpoaax BblAenuMnucb razoobpasHblie npoayktel. Onpenennte, kakme BewecTBa obpa-
30BanuCb B X04e npouecca, ecnv M3BeCcTHO, YTO ras, BblAENUBLUMIACS Ha KaTode, MOXeT
BCTyNaTb B peakuuio C rasoM, BblAENUBLUMMCS Ha aHoAe, Npuy rpo30BOM paspsae. Takxke,
BblAENMBLUMINCA Ha KaToAde ra3 MoXeT B3aMMOLEWNCTBOBATb C ra3oM, BblAENUBLUMMCS Ha
aHoge, Npu KOMHaATHOW TeMnepaTtype Npu NOLKUraHNK.

Bo3MOXHbIN BapuaHT pelwueHus npeacTtasneH B Tabnuue.

CUCTEMA
H20; Na*; NOs'".
Katop (-) AHop (+)
2NO; + 6H,0 + 106 == N} + 120H" A[OH] - 46 ——> O} + 2H,0

n
2H,O - 4¢ === O} +4H"

Konu4yecTBa peareHTOB B XoAe npouecca yMeHbLIalTcs, a, crefoBaTenbHo, ¢ Te-
YeHUeM BpeMeHU Mo Mepe YMeHbLUEHUS KOoNu4yecTBa HUTPaAT-UOHOB, HAYHET AOMU-
HMpPOBaTb NPOLECC BOCCTAHOBIEHUS MOJIeKyn BoAbl.

2H,0 + 26 == H} + 2[OH] 2H,0 - 4 =——> O} +4H"

17. NccnegynTte cobcTBEHHbIE 3HEPreTUYecKne 3aTpaTbl U CBOM paLMoH Ha npegmeT
KanopumHOCTU NUTaHMs. Ha OCHOBaHUKN NOMYyYEHHbIX AHHbIX COCTaBbTE HEAEITbHOE MEHIO
Kak onTMMarbHbI BAapuaHT cbanaHCcMpoOBaHHOIO NUTaHKUS.

Bo3MOXHbIM BapuaHT peweHus. Xo paboTbl: B TeYEHNE TPEX MECSALIEB aKKypaTHO
3anucbiBanTe BCe, YTO CbedaeTe; UCKITHYUTbL MOXHO TOMbKO MPOCTYHO UMW ra3npoBaHHYO
Boay (6e3 cupona). 310 6yaeT Baw OHEBHUK nuTaHus. lNepen Hayanom 3KcnepumeHTa
onpenenuTe CBou BEC C TOYHOCTLIO A0 0,1 Kr. 1 Yepes KaXkable ABe Hedenu aKkcnepumeHTa
NOBTOPSANTE B3BELLUMBAHME; UCMOMb3ys BalluM AHEBHWKOBbLIE 3annCK 3a OBE He4enn u He-
obxoanmble Tabnuubl, NOACYNTANTE, CKOMbKO KaXKOoro U3 nepeymncrieHHbIX KOMMOHEHTOB
nuwm (kupsbl, 6enkn, yrneesoabl, BUTaMmuH C, kanbumi, xenes3o) Bbl NoTpedbunn? CpaBHute
AaHHble C peKoMeHOyeMbIMM HOpMaMW U caenamTe BbIBOAbI; CONOCTaBbTE MOSMyYEeHHbIe
AaHHble C MOMy4YeHHOW pasHMLUEN B BallEM Bece; pe3ynbTaTbl NpeacTaBbTe B BUAE rpa-
duka (M3MeHeHne Beca U U3BMEHEHNE COCTaBa M KarlopUMHOCTU NULLN Kaxable ABe Hefe-
nn). MNo okoH4YaHuM paboTbl NpeacTaBbTE ONTMMarbHbIN, Ha Balw B3rnaa, HeaenbHbIA pa-
LIMOH C NPUITOXKEHNEM MEHIO Ha KaXabl AEHb.
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HarnapgHble gupakTuyeckme martepumanbol
OmHocumeneHas sIeKmpoompuyamesibHocmb 3J/1eMeHmMmoe
1 a | om v [ v vt [ v v | e | x| x| x| x| xav | xv | xwvi | xve | xvin
H
220 OTHOCuTenbHaA ANEKTPOOTPUUATENIDHOCTDL He
Li Be no MoauHry B C N (o] F N
e
0,98 |1,57 2,04 | 2,55 3,04| 3,44 | 3,98
Na | Mg Al Si P 3 cl n
r
0,99 [ 1,31 1,61 |1,90| 2,19| 2,58/ 3,16
K Ca Sc Ti V Cr | Mn | Fe | Co Ni | Cu | Zn Ga Ge | As | Se Br | Kr
0,82|1,00(1,36|1,54(1,63(1,66|1,55|1,83|1,88|1,91|1,90(1,65| 1,81 | 2,01|2,18| 2,55| 2,96| 3,00
Rb | Sr Y Zr | Nb | Mo | Tc Ru | Rh | Pd | Ag | Cd In Sn | Sb | Te 1 Xe
082|095(1,22/1,33|1,60(2,16/1,90| 2,20| 2,28 | 2,20(1,93 (1,69| 1,78 | 1,96| 2,05| 2,10| 2,66| 2,60
Cs | Ba " Hf | Ta W | Re | Os Ir Pt | Au | Hg TI Pb | Bi | Po| At | Rn
0,79 | 0,89 1,30(1,50(2,36/1,90(2,20|2,20| 2,28 | 2,54 (2,00| 1,62 | 2,33| 2,02| 2,00| 2,20| 2,20
Fr Ra &
0.7 | 0,9 " Rf | Db | Sg | Bh Hs | Mt | Ds | Rg | Cn | Uut | Uuq| Uup| Uuh| Uus | Uuo
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
1,10 | 1,12 | 1,13 | 1,14 | 1,13 | 1,27 | 1,20 | 1,20 | 1,20 | 1,22 | 1,23 | 1,24 | 1,25 | 1,10 | 1,27
Ac Th Pa u Np Pu Am Cm Bk Ccf Es Fm MmMd No Lr
1,10 | 1,30 | 1,50 | 1,38 | 1,36 | 1,28 | 1,13 | 1,28 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,29
I'pynnupoeka eeujecme
B E 111 E C T B A
cTanb, rpaHnT, BO3ayX, BoAa, MeAb, Xpyctanb, monoko, [1HK, noBapeHHas conb...
XUMNYECKUE COEOUHEHUA CMECHU MATEPUAIDbI
npocTbie CROXHBLIE roMoOreHHble: npupoaHbIe:;
- _ chnnasbl, pacTBOPLI, BO34yX, | BaTa, Koxa...
meTannbl. HeopraHu4eckue. CTEKIO, MOMOKO, CrIIOHa, MCKYCCTBEHHbIE:
Au, Fe, Pb, H20, NaCl, H3N_“' KpOBb. .. 6ymara, BIUCKO3a...
Cr, Ti, Ag, opraHu4eckue. reTeporeHHbIe: CMHTETUYECKME:
HemeTannbl: | (CoFa)n, HeCs, HaC2O2, | rhapyr semns, cmor, nena, | nuHoneym, kanpoH. ..
P4; 02; 881 C1 Sl; H22012oll; HZCO, H4Ca CyCﬂeH3V|V|...
|2, B, HCzBI’ClFs
TBEPObIE XUWOKUE FA30OOBPA3HbIE
copaa, caxap, nog, conb, | 6eH3uH, BOAa, YKCYC, NbHAHOE BZ, 030H, ammMuMak, cepoBogopoa,
CTEKNO ... Macrno ... C11H26PSNO2, nponaH...

MOHOMEPbI (HMC)

CUnuKart, 3TeH, BUHUnaueTar, rNMKo3a...

KPUCTANNMUYECKUE

MoneKynspHble: cepa, néa, napaduH. ..

aTOMHO-KOBaneHTHbIe: anvas, NMpuT, kBapL...

NONUMEPbI (BMC)

©enok, aakpoH, MNBX, keenap, uennodaH, kpaxman

AMOP®HbIE

nnacTmMacchl: nnekcurnac, 30oHUT, NnacTu-
nvH, MNBX...

dTOMHO-MeTann4yecKkue: metansibl U cnnasBbl
MOHHbIe: coaa, MeAHbLIN Kynopoc, nanuc...

BOJIOKHA: XNOnok, Wweénk, NAH, nascaH, néHx...

anacToMepbl: pe3nHa, faTekc, kayyyk, craH-
JeKc...

~9~
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lMamsimka Onst ebIvUCI€HUU MO ypaBHEHU XUMUYecKoUl peakyuu

arwnE

MpoaHanuanpynTe, 4TO TPEbyeTCca HAaWUTK, N YTO AN 3TOro AaHO.
OdpopmuTe ycrnosue 3agadm (HanTu; JaHO; peLLeHne).
CocTaBbTe ypaBHEHME XUMUYECKON (MX) peakuumn (Mn).

Bce gaHHble BENNYMHbLI Bbipa3uTe B konmnyecTBax (CM. Tabn.).

Mo cTexuomeTpuyeckum KoapuumeHTam B ypaBHEHUN peakumn onpegenuTe

COOTHOLLIEHWSI KONMYECTB peareHToB 1 NPOAYKTOB.
6. Ecnu B ycrnoBuu 3agadn npuBedeHbl AaHHblE AN ABYX U Gonee peareHTos, Mo
COOTHOLLEHMIO OnpeaennTe, kakoe BELECTBO AaHo B M30bITKe, a Kakoe B He[loCTaTKe.
7. Tlo COOTHOLWIEHMIO U HAaWAEHHOMY KONMMYECTBY BellecTBa AaHHOro B HegocTaTtke
onpenennTe KONMYecTBO BeLLECTBA, TpebyeMoro HanTu.
8. HalpgeHHoe konuyecTBO BellecTBa Bblpa3nTe B TpebyeMbix eguHuuax (Cwm.

Tabn.).
OcHoeHbIe ypasHeHuUs1 Onsi pacyémoe rno ¢ghopmyrie eeujecmea
m |4 n P M w(3)
m KT m=V m=nM m = pV m=nM —@
kr = 1031 =P B — P B E)
m 3. nM nM
V = -, M5 = — = -,
v M3 = 103x; v p’ vV = m v p’ . m(23)
_ mRT MJ = CMi V =nVy; P V. — ﬂ - w(3)p
Mp |Vu= 22'4M0J1b pV = nRT M P
_v. MOJIb
I T e 7 N _pV L_m _wB)M(B)
M vp | n=32 T M M )
n RT A
KI T _nM
_m | om | mM g | PR mO)
PL PV | PPV | PRV e M T wV(B)
MJ VM
m Vp m Kr r n(3)M(3)
M M=; MZT M:; M = pVy Monb=103MOﬂb =T3)
_m(3) _m(3) _n(@MME _m(3) _ n(3)M(3)| 6espasmepHas;
w(3) w(3d) = mw(a) = Vp ™= M(B) w(3) = V—pw(a) = W 9%

OcHoBHble ypasHeHuUs1 N0 mepModuHaMuKe U KUHemuke rnpouyecca
YpaBHeHMe CcOCTOSIHMA uaeanbHoro rasa (ypaBHeHne KnanempoHa wunu ypasBHeHue

MeHpeneeBa-KnanenpoHa) —

ypaBHEHNE, yCTaHaBlmMBawLllee 3aBUCMMOCTb MeXAy OaB-

neHneM, MonsipHbIM 06BEMOM M abConTHON TeMnepaTypomn naeanbHoOro rasa:
m
pV = nRT; pV = MRT

roe p — naeneHue rasa; V—-o6bem rasa; R — yHuBepcanbHas MonsipHas rasoBas NnocTOsiH-
Has; n — KONMYECTBO BELLECTBA; m — Macca BellecTsa; M — MonsipHasi Macca BELLECTBa;
T — abcontoTHaga Temnepatypa.


http://e-koncept.ru/2013/
http://e-koncept.ru/2013/

Op=gA0

T JlamuH A. H. Mpumepbl UHTErpanbHbIX NO3HABATENbHbIX

|< O H - | | | 3adaHuit no xummm // KoHuent. — 2013. — Ne 11 (Ho-
A6pb). — ART 13231. — 0,7n.n. — URL: http://e-

A J koncept.ru/2013/13231.htm. — Foc. per. 9n Ne dC 77-

49965. — ISSN 2304-120X.

HAYUHO-MeMOOULECKULL SACKIMPOHHBLIL KYPHAL
ART 13231 YAK 372.854
YpaBHeHue bonnsa — Mapuortra:

=]’

pV _poiVo
T T
3TO ypaBHeHWe yaobHO Anga pacyéTa xapakTepucTuK rasa npu nepexoge ero u3 OgHoro
COCTOSIHMS B Apyroe.
YpaBHeHue TomMmncoHa:

Q = CynAT; Q = C,,mAT
roe Q — KonuyecTtBO NMOABOAMMOW UM OTBOAMMOW TennoTtbl; Cm — MOnsipHasi TEnnoém-
KOCTb; Cm — yAeNnbHasi TENNOEMKOCTb; n — KONIMYECTBO BELLECTBA; m — Macca BELLECTBa;
AT — pa3HoOCTb TeMnepartyp.
3akoH lNecca.
NepBoe cnepcrBue: CTaHAAPTHOE M3MEHEHWEe SHTaNbNMUN XUMUYECKON peakumm paBHO
CyMMe CTaHAapTHbIX 3HTanbnNuin obpasoBaHMsa NPOAYKTOB peakunn, YMHOXEHHbIX Ha CTe-
XnomeTpuyeckme KoapdumumMeHTbl 3a BbIMETOM CyMMbl CTaHAAPTHbIX 3HTanbnuin obpaso-
BaHWsI peareHToB, YMHOXEHHbIX Ha CTEXMOMETpUYeckme KodMULNEHTI:

aA + bB — cC + dD

AHy = AH} (D) - d; AHJ(C)-c— ) AH} (B)- b; BH (A) - a

BTtopoe cneactBue: ctaHgapTHOE M3MEHEHWE 3HTaNbMUU XMMUYECKOW peakunnm paBHO
Pa3HOCTN CYyMM CTaHOAPTHbIX SHTasNbMWA CrOPaHNSA peareHToB, YMHOXEHHbIX Ha CTexXuno-
MeTpuyeckne KoapUUMEHTbI, U CTaH4APTHbIX SHTANbMNA CropaHuUs NPOAYKTOB peakumu,
YMHOXEHHbIX Ha CTEXMOMETPUYECKMe KodappnLNEeHTsI:

aA + bB - cC + dD

AH, = Z AH.(A)-a;AH.(B) -b — z AH.(C) - c;AH_. (D) -d

YpaBHeHue [nb66ca, nokasbiBaeT TepMOOMHAMUYECKYID BO3MOXHOCTb nNpoLecca,
HanpaBneHne XMMUYEeCKON peakuunu:
AG,° = AH,.° —TAS,°
roe AGr° — ctaHgapTHoe m3aMeHeHue aHeprumn [mbbca paBHoBecHOro npouecca; AH:° —
CTaHOapTHOE N3MEHEHWe 3HTanbLNUM paBHOBECHOIO rnpouecca; AS:° — cTaHOapTHOe name-
HEeHWe 3HTPONUKU paBHoBeCHOro npouecca; T — abconTHaa paBHOBECHas Temnepartypa.
YpaBHeHue AppeHuyca, NnokasblBaeT 3aBUCUMOCTb CKOPOCTM npoLecca oT TemnepaTtypsbl:
—Eq Sq
k = CeRT eR
roe Kk — KOHCTaHTa CKOpOCTM XMmuyeckon peakumn; C— koadpdpuuneHT Appenunyca; Ea —
3Heprus akTmBauun XMMUYECKOM peakuun; Sa — SHTPOMNUSA akTUBaUUN XUMWYECKOW peak-
unm; R — yHMBepcanbHasa MonsgpHas razoBas noctosiHHas; T — abcontoTHada Temneparypa.
BaxHbiM cneacTtBuemMm ypaBHeHUMA AppeHuyca SBsSieTCs OTHOLEHME CKOPOCTU OaHHOWM
XUMNYECKON peaKkunn Npu pasHbix TemnepaTypax:
% = t—l = 3%2;{1)
vy T2 ,
roe v2 — CKOPOCTb XMMUYECKOW peakumm npu Temnepatype — Tz; v1 — CKOPOCTb XuMu4e-
CKOW peakuun npu Temnepatype — T1; T1 — BPEMS NPOXOXKAEHUST XMMUYECKOWN peakuumn npu
Temnepatype — T1; T2 — BPEMSA NPOXOXAEHUS XMMWUYECKOW peakuun npu Temnepartype —
T2; Ea — 9Heprna aktmBaummn XMmMmyeckom peakuuun; R — yHuBepcanbHas MonspHasi raso-
Bad noctosiHHas; T — abcontoTHaa Temneparypa.
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Bblpa)KEHVIe dHeprmm aktuBaummn XxmmMmmn4yecKkoro npouecca.
RTle Tq

=2 Lint

T,-T, 7

rae t1— BPeMsl MPOXOXOAEHMS XMMUYECKON peakuun npu Temnepatype — T1; Tz — Bpems

MPOXOXAEHMSA XMMUYECKON peakuuu npu Temnepatype — Tz; Ea — 3Heprua aktmeauum xu-

MUYeckoi peakumm; R — yHMBepcanbHas MonspHas rasosas noctosHHas; T — abconoTHas

TeMmnepartypa.

YPaBHEHVIe KOHCTaHTbl XMMN4Ye€CKOro paBHoBecus.

—-AG® —AH
AG° = —-RTInK,; K, = e RT ; K, x e RT
roe Kp — KOHCTaHTa paBHOBECUSI XMMUYECKOW peakuuun; AG® — cTaHOapTHOe U3MEHeHue
9Heprum ['Mbbca pasHoBecHoro npouecca; AH—-M3MeHeHue SHTanbNMM pPaBHOBECHOIO
npouecca npu Temnepatype — T.
YpaBHeHue n3sobapbl BaHT-IF'odca cBsA3biBaeT 3MeHeHNe aHTanbLNUK npowuecca u oT-
HOLLEHWEe KOHCTaHT paBHOBECUA NpU pasHbIX TeMnepaTypax:
RT,T, K,
AH.°=——-In—=
r,-T, K,
roe Ki — KOHCTaHTa paBHOBECUS XMMUYECKOW peakuuu npu Temnepatype — T1; Kz — KOH-
CTaHTa paBHOBECUS XMMWYECKON peakumm npu Temnepatype — Tz; R — yHuBepcanbHas
MOnsApHasa rasoBasd MnocTtosHHasa; AH:° — cTaHOapTHOe U3MEHEHWe 3HTanbnNuM paBHOBEC-
HOro npovecca.
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Examples of integrated cognitive tasks in chemistry
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Abstract. The article continues to discuss issues of common optimization of 11
chemical education raised in the previous issue of the journal, through the use of ||HH || | “H‘
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integrated cognitive tasks in teaching students of chemistry. It presents some ex-
amples of these tasks with the comments and decisions.
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chemistry, universal learning activities.
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