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Hanpagjenue
Hayxka. Xumus

Hazpanue nporpaMmsl
CenTs0pbckasi oOpazoBaTesbHas IporpaMMa 1o XUMHUHK

ABTOp NporpaMmsl

CeepanoBa Hatanes JIMUTpHeBHa, KaHIUAAT XUMHYECKUX HAYK, JOLEHT
Kadeapsl TeopeTHUecKoi 1 npuKiIaaHoi xumuu MI'OY.

[leneBasi ayIUTOPHS

CmeHa opueHTHpOBaHa Ha yvauuxcs 9-11-x KiaccoB ¢ IPOSIBIEHHBIMU
CIOCOOHOCTSAMH B €CTECTBEHHBIX HAayKaX, BBHICOKMM YPOBHEM MOTHBAIMH K
00y4YeHHIO.

AHHOTAaIHS K IPOrpamMme

3anstus npoBoasTes ¢ 20 mo 26 centabps 2019 rona B peruonanbHoM LlenTpe
BBISIBJICHHS, TIOJJEPKKH U Pa3BHUTHS CIIOCOOHOCTEH M TaaHTOB JeTel U MOJOAEKHU
MockoBckoii  oomactd (B crpyktype AHOO  «OGmactHas  ruMHA3us
uM. E.M. IlpumakoBa») Ha 6aze AHOO «®usrex-muuein» um. I1.JI. Kanumpr.

B pamkax mporpaMMbl  OCYIIECTBIAETCA  YINIyOlleHHOe  OOydeHHe
ONMUMITHAAHON xumuH. [IporpamMva opueHTHpOBaHA Ha OOyUYeHHE YUaLTHXCS
pa3IMYHBIM  pa3feiaM — ONUMIMAJHONM XHMHH €  Y4Y4eTOM HMX  YpOBHsA
MOATOTOBIIEHHOCTH. B X0/le OCBOEHHS TaHHON HPOrpaMMBI IIKOJBHUKH IIOBBICST
TEOPETUYECKUH ypOBEHb II0 HEOpraHWYecKoH, OCHOBaM (HU3MYECKOH WU
aganmuTHdeckol xwumuu. OCHOBHBIE XHMMHYECKHEe TEOPHH HU3Jaralorcs Ha
COBPEMEHHOM YPOBHE B JOCTYIHOH IIKoNbHHKaM (Gopme. Ocoboe MecTo 3aHMMaeT
pa3bop MOAXOMOB K pEIIeHHIO TEOPETHYECKMX M OKCIEePUMEHTANBHBIX 3anay
OJIMMITUATHOTO YPOBHSL.

Ieas nporpamMmbl

(GbOopMHUpOBaHHE TOTOBHOCTH OOYYAaIOIMUXCS K YCHEHIHOMY YYacTHIO B
pa3nuyHBIX 3Tanax Beepoccruiickoit onuMIuaabl IKOJIbHUKOB 110 XUMUH.

3agaun nporpamMmsi:

® pacIIUpeHHe 3HAHUH yJalIuxcs B 00JACTH €CTECTBEHHBIX HayK;

® [OATOTOBKA YYAIIUXCS K YYACTHIO B XUMUYECKUX OJIMMIIMA/IaX BBICOKOIO

YpOBHS;
® MOMyJsApU3alUd XMMUHU KaK HAyKH;



B pesympTaTe OCBOSHHS IporpaMMbl I[UIAHAPYETCA, HUTO KKOBIM ee
CITyTAaTelNb:

® DPACIMMPHT CBOU IIpeMETHBIC M IOHATUHHBIC 3HaHKS B 00aCTH XUMUH,

* HAYUHUTCS KIACCAQUUUPOBATL U CHCTEMAaTU3HPOBATh (HaKTHI,

® YCTAaHABIWBATh [IPUYHHHO-CIECTBEHHBIE CBA3M MEXIY CTPOCHHEM,
CBOMCTBAMH M PEaAKIIHOHHOH CIIOCOOHOCTBIO COCIMHEHMH, OIIPE/esITh
KONMYCCTBEHHEIH COCTaR BeIIeCTB K KOHIEHTPAllWM BEMIECTB B
pacTBOpax;

¢ CyIIeCTBEHHO IIOBBICHT CBOH ypOBEHb T'OTOBHOCTH K PEIIeHHIO 3a1a4 Ha
OIMMIHAAX PETHOHAIBLHOT0 H BCEPOCCHICKOTO YPOBHS;

o prOOPETST HETEPEC K HayUYHO-HCCISOBATEIbCKOMN AesITebHOCTH;

e mpuoOpeTeT TMepBHYHBIE HABEIKM TOMYNApPH3AIAS MATEMATHKA W
CMEXKHBIX 00acTel 3HAHMMA.

- 'CofepkaTe sHas XaPAKTEPACTHKS IPOTPAMMBI _

Pazpen 1. 3aKoHOMEPHOCTH MPOTEKAHHUS] XHMHIECKIX peaKIJ;HH

OHepreTrka XUMHUHeckuX peakmuii. [Ipumenenne 1 3akoHa TepMOAUHAMUKH K
peaKnyusaM, IPOTEKAIOMAM B M300apHO-M30TEPMHUUYCCKHX U H30XOpHO-
U30TEPMUUYECKAX YCIOBHAX. JHTANbINA. 3aKoH 1'ecca w ciieIcTBUS U3 Hero. PacueThl
TEINOBHIX () EKTOB peaKIni.

OCHOBBl XMUMHMYECKOH KHMHCTHKM. 3aBHCHMOCTH CKOPOCTH XHUMHYeCKOH
peaknue OT Pa3iWIHBIX (aKTOPOB. 3aKOH JeiicTBYIOmMMX Macc. KWHeTHdecKoe
ypaBHeHHUe peaknud. KonctagTa ckopocta peakiud. Mexannsum peaxuun. Kunernka
CIIOXKHBIX PeaKnyi Ha IIpuMepe IEIHBIX PeaKInui.

XnMudeckoe paBHosecHe. Koncranra papHoBecHs. CMelieHne paBHOBECHA.

Pasznen 2. PacTeopn

Obmue cpoiicTBa pacTBOPOB. PacTBOPHMOCTE BeIecTB 1 cocoObl BRIPaKEH I
KOHIIEHTpallUl  pacTBOpoB. HachllleHHble M HEHACBUICHHLIC  PACTBOPHL.
Ilepexpucraiimsalyas BEIIECTR.

CeolicTBa pacTBOPOB HEANEKTPOIMTOBR. TeMIepaTypbl KUIICHUS U 3aMeP3aHus
PacTBOPOB.

OcobeHHOCTH PACTBOPOB SIEKTPOMHTOB. H30TOHMYSCKHE KOG HUIMEHT.
Hucconuanusa cnalbeIX dNeKTPOIUTOB: CTENEeHb M KOHCTAHTA JWCCOIHAIIAHN, 3aKOH
pazbasnerns OcTBaibAa. Bomopoyasiil mokazareis. Pacuetsl pH pacTBopoB crnabeix
anekTponuToB. COCTOSHMUE CHIILHLIX AIEKTPOIUTOR B PACTBOPAX.

I'mppomms. CreneHsr W KOHCTaHTa THAponm3a. DaKkTOpH, CMEIIAoNIe
paBHOBECHE THAPOIU3A.

Paznen 3. OxucauTeNbHO-BOCCTaHOBUTEIbHEIE PeaKIIuy

Crenenp oxmciieHHs. THNBI OKHACHATEIBHO-BOCCTAHOBHTETBHBIX peaKITHif,
Citocodml cocrasnenns ypapuenuii OBP: anexrpoHHEI OamaHc HW DIEKTPOHHO-
HAOHHBIN 6anaHc. 3aKOHOMEPHOCTH IPOTEKaHHS HIEKTPONH3a PACTBOPOB H PacIlilaBoB
3JIEKTPOJIATOB.

Pazgen 4. XumMud s-plieMeHTOB




Xapakrepuctuka snemeHToB [A um LA rpynn mepumommueckoil CHCTEMBI.
0cOOeHHOCTH XUMMM THATHS H Oeprmmd. JluaroHaabHBIE CXOACTBA ¢ MarHHEM W
AFOMUHHAEM.

Paszpmen 5. Xumus p-sneMenToB

Xumus p-anemerToB HIA rpymme: I1C. ocobeHHOCTH XUMHUHK O0pa U DIIeMEHTOB
HOATPYTITH TaTHA.

Xumug p-anemedtos V rpymusl IIC. Azor u ero coepunenns. lIpuyuunsl
XUMHYECKOH HHEPTHOCTH a30Ta. AMMHMaK, COMd aMMOHHS. AMUABI, HMUIH,
HUTPHAB METaUIOB.  I'HIpa3wH, THAPOKCHIIAMHUH, a3WAOBOIOPOA: CTpOEeHHe,
cBoiicTBa, momydenne. Oxcuner azora I, I, 11, IV, V.

AzoTHCTas KHCIOTa, HUTPUTHL. A30THAsA KMCIOTA, OCOOEHHOCTH XUMHUYECKHX
cBolicTB. HuTpatsl.

Dochop. Annorponnsle Mogupukammu. Pocpur. Oxcunsr docdopa ITI, V.
®ocounoBasdt, ¢ochoHoBat W (GocPOpHBIE KHUCIOTHL. IIEMEHTHL U OIPYIIIBL
MEIIITBSIKA.

Xnvma amemeHToB VIA rpynmel. Cepa u ee coenuHEHHS. XapaKTepPHCTHKA
AIIEMEHTOB TIOATPYIIIIEI celeHa U UX COeIHHEHUN.

Xumusa ranmoreHob. OcobenHocTu xwMuu ¢ropa. Xmop, OpoM, Hom u wux
coeiMHEeHNA. MeXraloreHHbIe COeMHEHUSL.

Pazmen 6. Ocobennoct XuMuH d-31eMEHTOB

Crpoerre aromoB. MHoroobpasue creneHedl oxuciacuud. 3aBHCHEMOCTH
CBOMCTB OKCHIOB M THUAPOKCHAOB d-27IeMEHTOB OT CTENEeHH OKWCICHHMS aToMa.
Komnnexcoobpazopanue.

Pazpnen 7. KauecTBenHubil ananus

Kucnotrno-ocHOBHasS cxeMa CHCTEMATHYECKOTO KAdUeCTBCHHOI'O aHaJM3a
karnoHoB. Cocrar rpynu. I'pynmosekle peareuTsl. YacTHbIE peakuuudl OTACIBHBIX
KaTHOHOB. Kraccuukamus aHMOHOB, OCHOBaHHAs Ha 00pa3oBaHHH UMH
MalopacTBOPUMBIX PacTBOPHMEIX coneli. Knaccupukanys aHHOHOB TI0 TPHU3HAKY
OKHCITUTEIBHO-BOCCTAHOBUTENBHOM aKTHBHOCTH. | pyNmoBble peareHThl. YacTHEIE
peakIuy OTAETBHEIX AHHOHOB. TeXHUKA BHIIONHEHNA AaHATUTHYECKAX PEeaKIni.

TPpyaoeMKOCTH NporpaMMsl: 56 yacos. 3aHATHS ~ TPOBOIAATCS
o § akazieMIIecKX 9acoB B JIeHb.

OBATENLHBIC TEXHOMOUMHA oo b L

B xome peammzanmm oOpazopaTenbHOM TPOrpaMMBI  HCIIOJIH30OBAHEBI
npoOneMHO-pa3BHBAONINE, JHYHOCTHO-OPHEHTUPOBAHEBE M HMH(POPMAIMOHHEIC
TEXHOJIOTHH 00ydeHU:

HHTEpaKTHBHBIE JEKIIMM — aKTHBHOE B3amMoJelcTBHe (B pexxuMme Oeceisi)
BCEX YUACTHUKOB 00pa3zoBaTeIBHOTO IPoIecca;

TPEHWHTX TI0 peIIeHWIo OJMMIMATHBIX 3aJaHui — BBITOIHCHHE
TPEHHPOBOUHBIX 3alaHuid, NO3BOISIONIES IPUOOPECTH OUBIT PENICHUS CIOIKHBIX
3aj1aq




Yyebno-reMaTHYeCKNi IJIaH HHTeHCHBAONH npodHIbHOMH 00pasoBaTeIbHOIH
NporpaMMbl 0 XHMUH

Kon- OUO Koa- OHO
Ne Jara Tema zanarus BO Tema zanarus BO
4ACOB npenopaparTenas YACOB NpenojaRaTens
Crpoenue aroma. AaepHele peaknyHA. XUMHAYecKas CBA3E.
Perrenyie omuMMIMHManHBIX 3a0aBui 110 Teme: «lIpenckazanue
" Boroponckas
1. 20.09 | cBOHCTB HPOCTEIX M CIOXHEIX BEILECTB HA OCHOBAHMM 8 MA
AIEKTPOHHOTO CTPOSHHA aTOMa. ¥ THIA MEKATOMHEIX o
XUMHYECKHX CBA3EH.
5 91.09 CrpoeHsie 1 CEOHCTEA KOMIUIEKCHEIX coequHerui. PasGop 8 Cuurupesa
) ' OJIMMITHATHBIX 33 aHH. E.M.
Pacuers
CKOpOCTEH
XAMHYSCKHX
peaxuuii B
3ABHCHMOCTH
OT PasTHIHBIX
paxTopos.
Pacuer
KOHCTaHT
PABHOBECHA
peaxuHii.
Cnoco6r1
CMEITeHn
PABHOBECHA.
3axoH
(OcHOBBI JeHCTBYIOLIFX
TePMOXHMAH. Macc, IParAmio
PacdgeTH TeNIOBRIX Baut-I'odda,
addexTor peakimit VpaRHEHHE
1 SHEPTHH Appenmyca.
XHMMYECKHX Kunerngeciue
ceazelf. PacueTs XapaKTePHCTAKA
TePMOIEHAMHAYECKHA peaxumii 1-ro
3| 22.09.19 | X TApaMeTpOR 3 Boroponckas | mopagxa. g Tynesa AK.
XHMBAYECKIX, M.A. Pacuersl
]'IPOIJ,GCCOB, SHCPTHH
3HEpIHi AKTHBALMH
KPHCTAIAYECKIX HEKaTANHTHYIECK
PELISTOK H HX H
XUMHAYECKHX KaTaNHTHISCKH
ceszeil. Pemrenne X peaKmi.
OMEMITAATHBLX Kunvmueckoe
34724, PABHOBCCHC!
KOHCTAHTH
PaBHOBECHS
XHMHYECKIX K
AIEKTPOXAMITIES
CKIX PEeaKIHL,
HX CEA3E C
TePMOTHAMMIES
CKYMA
[ingiinieiah
Pacuer
PaBHOBECHOTO
COCTARA CMECH
10 3a4aHH0H
KOHCTaHTe

PABHOBCCHA.




DmsHgeckae
cBolicTRA
Croco6st pacTBOpPOB
BHIPAKEHUA AMEKTPOIATOR 1
COCTABA PACTBOPOB, HEANCKTPOIHTO
DIEKTPOMHATHIECKS B. Pacuets
A MICCOIAATTA. TeMIepaTyp
23.09.19 TaIposmas coneH. Tletpenxo J1.5. SamMepsanua 1 Tnamaxos H.C.
Pacuertsi cocTara KHANESHHA
PacTBOPOB H PACTBOPOB Ha
opyrux cMecel; pH OCHOBE 3aK0HOB
B PAcTBOPAX Payna. Pemenne
THAPOTA3Y IO KOHTPOJBHBIX
COJIeH. 330aHHH Do
TPOHIEHHRM
TeMaM.
Xummg p-aneMeHToB V rpynns: 1IC. N
24.09 | XuMnug snementor VIA rpynmer CTPEHKO
Py B
XyvHEd TaloreHOB. A-b.
KauecTBeHHEI
amamz, Kucnotno-
OCHOBHAS CXEMA
KAVCCTBORHOTO Komrsectsemmt
aHanTu3a KaTHOHOB. ¥ ananas.
T'pynnoese THTp MMETPHASC
KHH aganms,
25.09.19 p:zl‘fmﬁzfﬁ- HacTaEe Iecraxoe U.B. | TexHuKa Hporanoea T.C.
ET,T_[GJ'ELHHX paGoTsi ¢ .
AHMOHOR, TexXumKa. M3MEPHTCIIEHON
BEIIOIHEHHAS alLApatypos.
AHATATAYECKIX
pearMil. AHam3
CMECH CYXHX
COJICH.
OneKTPOHHOS H HPOCTPAHCTBEHHOE CTPOSHHE OPraHHIeckHx
COC/TMHCHBHMH. DNeKTPOHHBIE 3(bPEKTE B MOTeKyTIax. AHAIN3 C oBa
7. 26.09 | peakiTHOHHOH CTIOCOOHOCTH OPTAHWHECKUX COSTHHEHMH. 8 B?IJIE B
DakTopsl, ONPEACIAIOIIFEC PCAKIHOEEYIO CIOCOTHOCTE o
coeaRenmi. Pemmenye OMAMITHANEBIX 3aTaHHI.

Ha Gaze

3allJJaHuPOBaHa
aymaropuii 1 naboparopum ®@umsrex munes wMm. ILJI. Kamwmmper, ocHalqeHHBIX
MYJIbTHMEIMHHBIM 000pyA0BaHHEM, PEaKTHBAMHU U 1a00PaTOPHEIM 000pya0BAHHEM,
HEOOXOMMBIMHA 15 TIPOBEACHHS XMMHYIECKOT'0 HKCIIEPUMEHTA.

TpeboBaHHA K KAAPOBOMY 00ecneyeHHIO

K pabore B obpazoBarenbHOl cMeHe II0 XMMWH IIPHBIEKAIOTCS OIEBITHEIE
IpernoAaBaTeNi, HMEIOIINE BLICIIee 00pa3oBalUe WIM YYCHYIO CTCICHDB, YICHBLI

XKIOPDH  PETHOHAJBLHOIO 3Tana BcepoccHifickoll  omuMOpangbl  ITKOINBHHKOB,
o0iagalomuye cacayIONMME KOMIIS TSHIASMHE
® BIafeHHEe  TEOPeTHYECKHMM M DKCIOEPHMEHTAIBHBIM  allapaToMm

HGOpI‘aHII‘:_[eCKOIZ, (i)I/ISI/I‘-IeCKOfI ¥ aHATHUTHIECKOH XHUMHH,



® CMOCOGHOCTh pemarh TEOPeTHUECKHe W HKCICPHMEHTATBHBIE 337aun
TOBEILIICHHON CIIOXKHOCTH, COOTBEICTBYIONIeH CTYIeHH 00pa3oBaHHus;

® HCIIOIbB30BAHUC I/IH(I)OPME[HI/IOHHI)IX HCTOTHHKORB, NeprOIUKNA,
OTCIICAHHUBAIOIINX TOCIICAHHAC OTKPHITHA B obnacth XHMMHH,

JinTepaTypa # 3J1eKIrPOHHLIE PECYPChI TPOrPaMMbL

1. Tperpsxos FO. 1., Mapteirerko JI. W., I'puropser A. H., ITusagze A.IO.
Heopranmgeckas xumusa., Xumud snemerTor.l 1 2 tom - M.: VKT «AxajeMxaaray
2007.

2. H.A Typosa. Tabmusl-cxeMbl 110 Heopranmdeckoi xamun. — M.: MITHMO, 20009.
3. JImgur P.A. m ap. «XuMudeckue CBOMCTBa HEOpPraHMYECKHUX BellecTB». M.:
Komocc. 2006

4. sanos, B.I'. Opraanyeckas xumus. / B.I'. Banos, B.A. I'opnenxo, O.H. I'eBa. —
M.: Axanemus, 2012.

5. Opranmueckas xumug: Kumra 1. OcsoHO# kypc. / B.JL. benoboponos, C.O.
3ypadsa., Al Jlazytmn., H.A. Troxaekura; nog pex. H.A. TrokaBkurHON#.— M.:
Hpoda, 2003.

6. Opranmueckas xumua: Kmmra 2. Coemmamenbii Kype. /mom pex. H.A.
Troxaexuno#.— M.: [poda, 2008.

7. Usanos, B.I'. COoopauK 3amad m yopaxHeHnd mo oprapmdeckoi xumum. /O.H.
I'eBa, IO. I'. I'aBepora.— M.: Akamemus, 2007.

8. Tpasenpr B.®. Oprannmdeckas xuMusi: Y4eOHHK A7 By30B B 2-X ToMax. — M.:
Axanemkunra, 2008.

9. B.B. Fpemun, H.E. Ky3emernko. COopHUK 3a7ad W yOpaXHEHUH IO XUMHH.
IMIxoneHBIA Kype. — M.: Ok3amen, 2008.

10. H.E. Ky3smenxo, B.B. Epemun, B.A. Ilonkos. Havana xamun. — M.: Ox3ameH,
2000-2013 (1-15-e m3x.). M.: Jlaboparopus zuammit, 2016 (16-e U3, mepepad. u
JOIIOJH. ).

11. A.3. Jlucumsir, A.A. 3efidman. OdueHp HecTaHIapTHLIE 33724l 10 XUMHUH. — M.
MITHMO, 2015.

12. M.T". Boporkog, A.IO. Pynes. O xuMun u XUMHKaxX 1 B UIYTKY, & Beepbes. — M.:
Mmuemosuna, 2011.

13. WA, Jleencon. SI3pIK xWMHM. DTUMONOIMS XUMWUYECKHMX Ha3BaHWH. — M.:
CORPUS, 2016.

14. B.B. Epemun. Teoperadeckas U MaTeMaTHYecKasi XMMHUS A IMKONBHUKOB. 2-€
uza. — M.: MITHMO, 2014,

15. Jleercon M.A. Kak ¥ modyeMy OpPOHCXONIT XUMHYECKUE PEaKINU. DIEMEHTHI
xuMHUYeckod TepMoiuHaMuKk ¥ kuHetuku. M.: U/ Marennexr, 2010.

16. Jleencon M.A. XuMHSI B TeXHOIOTHAX WHAYCTpHaNbHOTO oOmectBa. M.: MJ|
HuTtenmexT, 2011.

17. Ceuransxko WU.B. , Kucur B.B., Uypamos C.C. CrapmapTHbIE alTrOpHUTMBI
peIieHus HeCTaHIapTHRIX xuMudeckux 3aj1ay M., ®I3MATIINT. 2012. 253c.



18. JIucunba A.3, 3efidman A.A. Ouens HecTaHAAPTHBIE 33J1a4N IO XAMUH. — M.:
MIIHMOQO, 2015. 192 c. .

19. Curanbko MN.B., Kucun B.B., Uypasos C.C. OumEMnuatabie 380341 10 XHMHAH. -
M. Brictmii xumumuexkuii komiemx PAH npm PXTY mMm. JIHW.Menneneera,
M. Xum. -t MI'Y, M. UnctutyT opranugeckoi xumun uMm. H.J1.3emuncxoro, 2017 1
445 c.

20. Copoxun B.B., 3aropcxuii B.B., 3ajaun xumuueckux omumima (IIpuanusl 1
anropuTMHI pemennii) M., 1989. 256 c.

WuTepreT-pecypcsl
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2. http://moschem.olimpiada.ru/

3. http://www.chem.msu.ru/rus/olimp/
4. http://olymp.msu.ru/

5. http://enanos.nanometer.ru/

6. http://sesc.nsu.ru/vsesib/chem.html
7. http://elementy.ru/

8. http://potential.org.ru/

9. http://www.hij.ru/

10. http://alhimik.ru/kunst.html

11. http://www.chemnet.ru/rus/elibrary/
12. http://webelements.com/

13. http://webelements.narod.ru

14. http://chemistry-chemists.com/



