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XMMUNH
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MuHuctepcteo npoceelleHna Poccunckon Pegepaumm

MHWHHMCTEPCTBO ITPOCBEIIEHHSI
POCCHUHNCKOHU OENEPALINU

Poccunmnckasa akagemma obpa3oBaHumsA

000 «UeHTpxumnpecc»



B LLUKOJIE

[MpeaHa3HayeH Ana  ydutenem Xummm  cpegHux  obueobpa3oBaTesibHbIX
YYpEXAEHUN, MNpenogaBaTenem XMMuUM M MeToauKe ObyvyeHUAa XUMUU CPpeaHUX
CrneunasbHbIX U BbICLUMX Y4eDOHbIX 3aBeAEHUN.

HKypHan Bxoaut B [lepedyeHb peueH3npyembiX HayyHbIX m3gaHmm BAK PP no
CrneunanbHOCTAM:
= 58.1. O6bwaa neparorMka, wucTopMAa nNeparorukm un  obpasosaHusa
(neparornuyeckune Haykn);
= 58.2. Teopa wn meToaMKa o06yyeHMa wu BocnuTaHuAa (No obaacTam
U YPOBHAM 0bpa3oBaHuA) (negarormyeckue Hayku);
= 5.8.7. Metogonorma wn TexHonorna npodeccuoHanbHoro obpasoBaHuA
(neparornyeckune HayKum).



XMMUNH
B LWKOJIE

C anpena 2024 roaa NOAKAOYEH K MeXAYHApPOAHOM cucteme bubnnorpadpumyeckmnx
ccbinokK CrossRef. Bce ctatbu, onyb/iMKOBaHHbIE B }KYPHase, Hapsaay C UHAEeKcauuen B

PUHL, nonyyatoT yHUKanbHbIM undpoBon uaeHTudukatop obvekta DOI (Digital
Object Identifier).

HayuHo-TeopeTuueckuii

XHMHH 1 METOANYECKMIA XypHan
B INNKOJI¢ M3paéTca c 1937 .

0 XYPHAJE PEAAKLUWMOHHASA KONNETWA NnoANUCKA AHHOTALIUN CTATEA

['naBHas cTpaHuL
2024 Ne 5
I English version

3aronoBok:
«CnewwnTe, AeTW, byaemM BMecTe y4UTbca feTaTtb» (CTp. 2-7)

< DO!: 10.62709/0368-5632-2024-5-2-7_

Hannume nHaekca DOI cnocobceTByeT yAyyLLIEHUIO «BUAUMOCTM» NYDANKALUKN, POCTY
LMTUPYEMOCTU aBTOPOB B ceT NHTepHeT.
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XNMUNA
B LLUKOJIE

PepakumoHHasa Konnermd

* JleBuHa JTlogmuna CemeHOBHA, MaBHbIN PeaaKTop XKypHana «Xumua B LUKONEY,

KaHAMOAT MNefarorM4eckUx Hayk, MoYeTHbIM pPaboTHUK obpasoBaHua PO,
npeaceaatens Ob6WepoCCUNCKOM OOLIECTBEHHOM OpPraHM3aumMn YYUTENEN U
npenoaaBaTteneun XUMUMN,
Y/ieH XIpPU KOHKypca «Yuntenb roga Poccnumn»

 ApwaHcKkuin EBreHnn fAKoBneBuY, AOKTOP NeAarormyeckmx Hayk, npodeccop

Kadeapbl xumum Butebckoro rocyaapctBeHHOro yHuBepcuteta um. [1.M.
MalepoBa

* AxmetoB Mapar AHBaApOBMY, JOOKTOP NedarorMyeckUx HayK, KaHauaat

XUMUYECKUX HAYK, AOUEeHT, npodeccop Kadeapbl METOAUKU eCTEeCTBEHHO-
Hay4yHOro o6pa3oBaHMA WM UHPOPMALMOHHDBIX TEXHONOTUN  YNbAHOBCKOIO
rocyaapcTBeHHOro negarornyeckoro yHusepcuteta um. U. H. YnbaHoBa
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XNMUNA
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PepakumoHHasa Konnermd

 baciok Buktop CredaHOBWUY, [OKTOpP TMCUXONOTMYECKMX HaYK, YNeH-

KOppecnoHAEeHT PAO, rNaBHbIN YYEeHbIN ceKkpeTapb npesngmyma,
n.0. BULe-npe3ngeHTa Poccunckom akagemmm obpasoBaHuA

bopoBCcKuXx TaTtbAHa AHaTONbeBHA, AOKTOP Mefarornyeckmx Hayk, AOLEHT,
npodeccop Kadepol eCTeCTBEHHO-Hay4HOro obpa3oBaHuA
M KOMMYHWKATMBHbIX  TeXHonormm  WHcTUTyTa  OMonormm unU  XUMUK
MOCKOBCKOro rnegarorM4eckoro rocyaapcrBeHHOro yHMBepcuTeTa

BonkoBa CBeTnaHa AneKCaHAPOBHA, AOKTOP neaarorMvyeckux Hayk, npodeccop
Kapeapbl METOAUKMN NpenogaBaHUsas Xumumum, buonornm, skonormm u reorpadumn
daKynbTeTa ectecTtBeHHbIX HayK [ocyaapcTBEHHOINO YHUBEPCUTETA NPOCBELLEHMUA,
npodeccop Kadeapbl Xmmum KanyrKckoro rocyaapcTtBEHHOro YHUBEPCUTETA
nm. K.2. Umnonkosckoro
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XNMUNA
B LLUKOJIE

PepakumoHHasa Konnermd

* [aBpoHcKkaa Onua KpbeBHa, AOKTOP nNeaarorMYeckuUxXx HayK, KaHAuAaaT

XUMUNYECKUX HayYK, npodeccop Kadeapob! XUMUYECKOTO
n aKkonornyeckoro obpasosaHusa PITY mm. A.U. TepueHa, npodeccop Kadeapbl
XUMNN BoeHHOM MeaNLMHCKOM akagemumu

mm. C.M. KnpoBa, ctapwinmm HayydHbi cOTpyaHUK yHuBepcuteta UTMO CaHKT-
[NeTepbypr

f[onoBHep Banagumup HopapoBuy, KaHAMAAT NedarorMyecKMx  Hayk,
3aCNYXKEHHbIN  yuyntenb PO, yuntens xummum  wronbl Ne 1259, Mocksa
YJIEH XKIOPU KOHKYypCa «Yuntenb roga Poccmm»

NepabuHa  Hatanbsa EBreHbeBHa, KaHAMAAT  NedarornyecknUx  Hayk,
3aBeayroLlas Kadpenpon neaarormku 7 MEeTOANKMU npenoaaBaHmA
AKagemumun AONONHUTENIBHOTO npo¢decCcMoHanbHOro obpa3oBaHuA
«lMepcnekTnBa»
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PepakumoHHasa Konnermd

* KaambikoB CrenaH HUKonaeBuY, [OOKTOP XUMMUYECKMX HayK, npodeccop,
akagemuk PAH, suue-npesngeHT PAH

* MepgBeges pun HukonaeBwuuy, KaHAMAAT XMMMUYECKUX HayK, npodeccop
Kadeqpbl obLe XUMUU NHCTUTYTa 6uonorum " XUMUU
MOCKOBCKOro neaarorm4eckoro rocyaapcTBeHHOro yHMBepcuTeTa

* MupeHkoBa EneHa BacunbeBHa, AOO0KTOP nMeaarorMyeckMx Hayk, AOLEHT,
npodeccop Kadeapbl 3Konormm u xmmmunm CMONEHCKOro rocyaapCTBEHHOrO
YHMUBEpPCUTETA

* Heuntannosa EneHa BUKTOpPOBHA, KaHAMAAT NeAarorM4ecknx Hayk, HapOoAHbIn
yunteno PO, yuntens xummm Jngea Nel r. UmmnAaHcka PoctoBckon obnacty,
naypeat KoHKypca «Yuutenb roaa Poccnmn—2008»
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Pe,LI,aKLI,I/IOHHaS:I KOoJinernd
* Op>XekoBcKuit MaBen AneKcaHApPOBUY, OOKTOP MNefarornvyeckmx Hayk, YneH-

KoppecnoHaeHT PAO, npodeccop Kadeapbl ecTeCTBEHHO-Hay4YHOro obpa3oBaHumA
7 KOMMYHUKATUBHbIX TEXHO/I0TUN NHCTUTYTa brnonormu
n Xxmmmm MOCKOBCKOro rneaarorm4eckoro rocyaapCcrseHHOro yHMBepcuTeTa

CoboneB AneKkcaHgp EsreHbeBuY, KaHAMAAT XMMMUYECKUX HAYK, Ha4vyanbHUK
LleHTpa A0BY30BCKOM MOATOTOBKM M NPOPOpPUEHTALMOHHOM paboTbl TBEPCKOro
MY MwuH3gpasa PP, poueHT Kadeapbl xumum Tl TY, npeacenatens TBepPCKOro
permoHanbHoro otaeneHma OOLWepoccMmckom obllecTBEHHOW oOpraHmM3aunm
yyntenem n npenoaaBaTtenemn Xmmmm

CypTaeBa Hapexpa HuKonaesHa, OOKTOpP neaarornyeckmnx HaVYK,
3aC/NY»KEHHbIN PAabOTHUK BbicleEN WKOAblI PO, npodeccop Kadpeapbl BOCNUTAHUA U
counanmsaumm MHctutyta negarorukm PITTY nm. A.W. TepueHa



XMMUNH
B LLUKOJIE

Pa3aenbl XypHana

* bobpuHés O.B.
O6LwecTBO, WKONA, yYMUTENb: PA3rOBOP HAYUCTOTY
Hayka 1 npombILNEHHOCTb
* JlncnukuH I.B.
Xnmuyeckue npobaembl BOAOPOAHON SHEPTETUKM
MeTtoaunKa n ob6meH onbiTom
* HosowwuHcknn U.U., HoBowmnHcKana H.C.
06 n3yyeHnmn ocobeHHocTen peakuumn
B OPraHNYeCcKou XMmum
* Bonkosa H.B., benoycosa M.U., Kepumos 2.10.
O npobnemax NoAroTOBKM CTYAEHTOB-XMMMUKOB
K NeaarorM4yeckomn AeaTesIbHOCTU
* TponHuKosa B.B., Bonkosa C.A.
O6 M3yYEeHUU XUMUN B MEANLIMHCKOM KOAleaKe

14

19

23

32

39

MuHWcTepCcTEO NpocBeweHnA Poccuiickoi Megepaunm

6’2024

Poccuiickaa akapemua obpasosaHuna
MapatenscTBo «LleHTpxMMnpeccs

Xl/IMI/IS:I

KOJIE

HAYYHO-TEOPETMYECKMA M METOOMYECKHH XKYPHAN

BoGpuuée 10.B.
OBLWECTEO, LUKONA, YYUTENL:
PA3rOBOP HAYMCTOTY

HAYKA U MPOMBILUNEHHOCTb

NwcwukmH I.B.
YUMWHECKWE NPOENEME BOLOOPOOHOA
IHEPTETHMKM

METOAWMKA W OBMEH OlNbITOM

HoeowwuHckuil U.H., HoeowmHckaa H.C.
0B W3YYEHWW OCOEEHHOCTER PEAKLIMIA

B OPTAHMYECKOM XUMUA

TponHukoea B.B., Bonkoea C.A.

0B W3Y4HEHMA XMMKK B MEOWUUHMHCKOM
KONNELXKE

KoHKypc MeToau4eckux paspaboTok

Konoeanosa U.M.

PEANM3ALMA OEATENEHOCTHOMO NOOXOOA

MPK M3YYEHA XMMUYECKIMX CBORCTB METANNOB
BokwHa T.J.

YPOK MO TEME <BOJIA W EE CBOMCTBA=

Npodmnusauma obyyeHnn

TpowaHuH H.B.
CXEMA-KOHCTMEKT MO TEME «XMMWYECKWE
CBOWCTBA JKEME3A W ETO COEAMHEHWI:

44

48

54

56

58

69

73

W3AETCA C 1937 rogA

Bonkoea H.B., Benoycoea M.W.,

Kepumoe 3.10.

O MNPOBNEMAX NMOArOTOBKK CTYAEHTOB-XMMKKOB
K MEQAMOMMYECKOR DEATENEHOCTH

BHEYPO4YHAS OEATENLHOCTDL

Epé&muH B.B.

LUKONEHAS ONAMMMALA: OT MOTHUBALIMKA

K NOBEOAM

Mepeeoaunkoea H.B.

OB OPTAHW3ALUWK KOHKYPCA XWMMHYECKMX
KPOCCEHCOB

3aesanoea I.E., Peyt JI.A., WepGakoea M.B.
LUHM®DPOEBLIE NAEOPATOPHI: M3YHEHWE
MNPUPOIHLIX PETMOHANBHLN OELEKTOR
BepeanHa H.M., KyaHeuoe B.B.
XAMWYECKMIA AHANINA NMTLEBOA BOkI
Bonkos B.H.

BKCMEPUMEHTANEHOE W3YYEHWE COPELIMOHHBIX
CBOICTE NCKOBCKOM MMHLI

M3 UICTOPUN XMMWUK

Haomor U.A.
FEHWA, MEHAIOLLMA CXEMY MUPO3AHWMA

XUMHWYECKUIA 3KCNEPUMEHT

ApoGkiwee E.10.
PEAKLIMA CEPEEPAHOIO 3EPKANA B LUKONEHOM
XUMWHECKOM NPAKTUKYME



XNMUHAH
B LWKOJIE

Pa3saenbl XXypHana

BHEYPOYHAS
OEATENBbHOCTb

48

B.B. Epémun

MrY nmern M. B. JlomoHocosa

LWKOJIbHAA OJIMMIMUALA:

OT MOTUBaLK K noGeaam

HYPHAIE «XHMHA B OTKOIE», N? 8 3a 2023 r., 6bL1a onyOauKo-
BaHa o4eHb HHTepecHaA cTaTed B.H. lonosHepa «llIkoneHas
OMHMIHAA: CPECTBO MOTHBAIIHMH WIH CTIOPT BHICIIMX AOCTH-
#eHUil» [1]. B Hell aBTOp NpocieUBaeT JUHAMMKY ITKOIbHbBIX
OMMMIHaJ 0 XMMHH 3a Moclefnue 30 JeT Ha NpuMepe MyHH-
IHIIATEHOTO 3Tana Beepoccuiickoit omMMITHAaIE U feNTaeT BEIBOL

b o TOM, 9T0 «B IIpoHecce ... IBOMIOIHH 0MHMIIHAILL NepecTaal

COOTBETCTBOBATE 3afadaM, Pafii KOTOPLIX CO37aBaaich». [1oa-
JHee aBTOpP Pa3sBHI OCHOBHLIE IT0JIOMEHHA CBOEH CTATEH B J0-
Kaage Ha BecepoccHiickoM cbe3fe y9uTenel! XMMHH, KOTOPLIH
TMpoxoaun B «CHpHyce» B HoaOpe 2023 1.

B.H. l'onopHep — 04YeHb ONBITHEHI y4MTeNb M [IPeKPacHo
3HaeT CHCTeMy XHMMHYecKHX oJMMIMHA/J Ha YPOBHE 2KCIepPTa,
No3TOMY ero HaO/IFJeHHS II0 II0BOAY OJMMIHAAHLIX 3aa-
HMAX TOYHE H y6eJUTENBHEL. A BOT C OCHOBHBIM BHIEOAOM
COIMVIACHTLCH HEBO3MOMKHO: OH c/leflaH Ha OCHOBAHWH aHaIH3a
TOJABKO OAHOTO 3Talla oIHMIIHAaAH, KOTOphIil He OTpamaeT Beex
ocobeHHocTell poccriickolf cHCTeME XMMITYeCKHX OHMITHAL,

[Monpobyro apryMEHTHPOBATh HPAMO TPOTHBOIIOIOKHY 0
TOUKY 3peHHA H ¢AelaTh BREOJ O TOM, 9TO wCHCTeMa XH-
MHYECKHX OMHMITHAJ PAasBUBAETCA H YCIONKHAETCA, HO TIPH
3TOM YCIENIHO BHIIOJHAET CBOM 3aJadH, cpelH KOTOPHX
TIaBHEIE — TPONAaraHfa XHUMHIeCKHX 3HAHWI, MOBHIIIEHHE
MOTHBALHH JeTell K M3yYeHHI0 XHMHH, BEIABICHHE 0apéH-
HBIX JeTel W cosfaHHe BOSMOMHOCTeH LI MX TBOpYeCcKoTo
PasBUTH».

Kax aBTOp oMMITMafHEIX 3afaHiii M OpraHH3aTop OIHM-
NHaz, 7 HabM0AA OMHMIHATHYE HH3HE C APYT0i CTOPOHEL
YeM LIKOJIBHELH Y4UTelb, H X04y PaccKa3aTb HMeHHO o0 aToi
CTOpOHE.

BHeypo4yHaa aeATeNbHOCTb
* EpémuH B.B.
LLIKOnbHaA onnmnumaga: oT MOTMBaUMKM K nobegam
* [lepeBo3umKosa H.B.
O6 opraHM3aLMM KOHKYPCA XMMNYECKUX KPOCCEHCOB
* bepe3nHa H.M., Ky3Heuos B.B.
XUMUYECKUN aHANN3 NNTbEBOW BOAbI
U3 nctopumn xummm
* Nsomos U.A.
[eHUN, MEHAIOLWUN CXEMY MUPO34aHUS
XMmuuyecknit sKcnepumeHT
e [pobbiwes E.HO.
Peakuusa cepebpaHOro 3epkana B LUKO/IbHOM
XUMUYECKOM MPAKTUKYME



XMMUNH
B LWKOJIE

E.10. Opo6eiwers
CpegHasawkona N2 4, r. Makeeska, JJHP

PEAKUUA CEPEBPAHOIO
3EPKAJIA

B LWUKOJIbBHOM XUMWNYEeCKOM NpPakKTUKyme

Pybpuku XypHana

XUMUYECKUHA
SKCNEPUMEHT

= [leparornyeckas Hayka

eTOAWKH BRIIOMHEHHA PeakliuH cepebpaHoTO 3epkana

(PC3) B focTaTo4uHOMH cTelleHH OMHCAHEL B IWTepaType.
JlupakTHYecKaa 3HAYMMOCTD, 3CTeTHYECKAd COCTABIAINAL
M [IPOCTOTA BHIMOMHEHNA 3T peakiuy obBACHAIOT €€ YacToe
HCIOIb30BAHUE B XoZe n1a6opaTopHEIX 3aHATHI NIKOILHOTO
Kypca XMMHH, OJHAKO JJIf YCIIEIIHOr'0 BHIIOJHEHHA ONEITa
Tpe6yeTca HEYKOCHUTENbHOe COOMIONeHHe MeTOAUKH ero
nposefeHHd. JONMOIHHUTENIBHO 3aMeTHM, YTO B IDKOABHOM
Kypce XHMHH PeakiHI0 MO3HIHOHHPYIOT HCKIIYHTEIbHO
KAaK KauecTBeHHYIO Ha albJeTrHIHYI0 I'DYIINY, HO Beé JIH Tak
OJHO3HAYHO?

Jna nposenenud PC3 roToBAT aMMHAaYHEH pacTBOp OKCHAA
cepebpa (peakTHB To/uTeHca), KOTOPHIH Ha CAMOM JEIE COEp-
FKUT KOMIUIEKCHOE COEMHEHNe THpoKcny auammuscepebpa(l),
ofpasyiomnieecs COMIACHO PeaKITHH:

Ag,0 + 4NH, - H,0 — 2[Ag(NH,),]0H + 3H,0

= [oTOBMM ydawmxca K Efa n Ol
" HaunHaoLWwemy yuymnTento

" [OTOBUMCA K U3YYEHUIO XUMUNN
" [lpodunnmnsauma obyyeHus

PeakTus TonneHca MOMy4awT HEMOCPEACTBEHHO TIEepe]] Ipo-
Benenuem PC3. [lig aToro yame BCEro K PacTBOPY HUTpaTa
cepebpa IPWIMBAIOT PACTEOP THAPOKCHAA KaJIHA WIH HATPHA,
Janee K MOAyIEeHHOMY Ocagky Ag,0 Mo KamwiaM npubas/dioT
pacTBOp aMMHaKa, 10 TeX Mop, MoKa 0CaZ0K He pacTBOPHUTCA
[1]. Bo3MOMKHO TIPOBEIEHHE PEAKIIHH H C 106aBIEHHEM TOJb-
KO aMMHaKa K pacTBOpy HuUTpara cepebpa. B raxoM ciyuae
npubaBIeHHe aMMHAKA BEAYT OCTOPOMXHO, Habmoaad cHa1ana
obpazoBanue ocagka Ag,0, a IIpH ganbHelmeM go6aBIeHHH
peareHTa — ero pacTBOPEHHE:

= KOHKYpC MeToanYeCcKmnx pa3paboTok

2AgNO; + 6NH, - H,0 — 2[Ag(NH;),]OH + 2NH,NO;, +
+ 3H,0
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KOHKYpPC MeToamyeckmnx pa3padoTok

" Toagnumm n HoBble NOAXOAbl B 0OYyYEHUU XMMUU

" PazsButme pyHKUMOHA/IbHOU FPaMOTHOCTH

" 13 onbiTa noarotoskn K O3 n ElN

= XMMUYECKUMN SKCMEPUMEHT B COBPEMEHHOMW LLIKOJE

" BocnutatenbHbI NOTEHLMAN XMMUN KaK y4ebHOro npeameTa
= XMMA 3a paMKaMmn ypoKa

= AKTYya/ZibHble NPobaeMbl XMMUYECKOTO 06pa3oBaHUA


https://hvsh.ru/obyavlen-vserossijskij-konkurs-metodicheskih-razrabotok/

[Tognncka Ha >XypHarn
[leyaTHaa BepcuA

1. NMoanncka no Katanory «floyta Poccun».
[MNoanncHou nHaekc B Katanore 1455

2. lNMoanuncka 4vepe3d AO «lloyta Poccumn»
OHNaWH MO CCbl/IKe:

https://podpiska.pochta.ru/press/MNMN455
3. Noanwncka yepe3 OO0 «[lMpeccnHdopm»:
pressinform.spb24.net

4. MNMoanucka vepes 000 YI1 «Ypan-npecc»
ANA rpuanYecknx anu: ural-press.ru

DNIeKTPOHHAasA BepCcus

1. OO0 «UBuc» (ten.+7(495) 777-65-57; +7(495)
777-65-58, anekTpoHHaa noyTa: sales@ivis.Ru)

2. 000 YI1 «ypan-npecc» AnAa L0Opnanyeckux nmuy,
(ural-press.Ru)

3. MNopTan elibrary.Ru

(3aperncTtpmpoBaBLUNCb Ha 3TOM MOPTaJie, MOXKHO
npnobpecTtun rogosble NOANUCKU
Ha 3/1IEKTPOHHbIE BEpCumn YpHana
c 2007 no 2023 r., a TaK»Ke oTae/ibHble HOMepa
YKYPHa/I0B M CTaTbW)



https://podpiska.pochta.ru/press/ПП455
https://pressinform.spb24.net/
https://ural-press.ru/
mailto:sales@ivis.ru
https://ural-press.ru/
https://elibrary.ru/contents.asp?titleid=9241
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ABTOpam

MoAaroToBNEeHHYIO BaMU CTaTb0 MOXXHO nepecnaTtb B peaaKuuto
NO 3NeKTPOHHOM noute: info@hvsh.ru
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