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IMossicHuTEALHAA 3aANINCKA

Kpyxok "OxcnepumeHTanbHas Xumus'" pa3paboTaH Ha OCHOBE aBTOPCKOM
nporpamMbl  AkumoBor A.B., yuurens xumun MBOY  KCOIII Ne 3 Yam3uHCKOro
MYHULIUNIAIBHOTO pailoHa PecnyOnuku MopaoBus W TpeaHa3HadyeH i ydanuxcs, 9
KJIacCa, KOTOPBIE TOJIBKO HAUMHAKOT U3y4aTh XUMUIO.

DKCIepUMEHTaIbHbIE Pa0OThl MO0 XMMHUHU YyYalllUecs MPOBOJAT C HCIOJb30BAaHUEM
nabopaTopHOro u g poBoro obopyaoBanus oopazonarensHoro Llentpa «Touka poctay.

3aHATHS KpYXKKa TECHO CBSI3aHBI ¢ 00IIe00pa30BaTEIbHBIM KYPCOM U CIIOCOOCTBYIOT
PaCHIMPEHUIO M YIIIYOJICHHUIO 3HAHHM, IMOJTy4YaeMbIX Ha ypOKaxX XUMHUH, Pa3BUBAIOT U
YKPEIUISIFOT HaBBIKM JKCIEPUMEHTHUPOBAHUA. ba30BBIM KypC IIKOJBHOW IPOrpaMMBbI
npeaycMaTpuBaeT TNPAaKTUYeCKWe paboThl, HO WX SBHO HEJOCTATOYHO, YTOOBI
3aMHTEPECOBATh YUYalIUXCS B CAMOCTOSITEIbBHOM MPHOOPETCHUH TEOPETUUECKUX 3HAHUUA U
NPaKTUUYECKUX YMEHUW M HaBBIKOB. [[nsi pemieHus 3tod npobiiembl U Obul pa3paboTaH
KPYKOK «XHUMHUECKUN SKCIIEPUMEHT», B MIPOTpaMMy KpYy>KKa ObLIM BKJIIOYEHBI IPOCTHIC B
BBITIOJTHEHUHU, HO B TOXE BpEMs SIPKUE, HATJISIIHbIC, UHTPUTYIOIIUE, CIIOCOOHBIE YBIEYDb U
3aMHTEPECOBATh YYAIUXCSA MPAKTUYECKOW HAYKOM XUMUEU OIIBITHI.

B kpyxke Ooibllioe MECTO 3aHMMAeT JE€MOHCTpALMs OMNBITOB € 3()PEeKTHBIMU
pe3yJibTaTaMu BBINAJICHUS OKPAIlIEHHBIX OCAJKOB, WM3MEHEHUS IIBETa, OOpa3oBaHMS
Benblek. Ho ocHOBHOE B HUX HE BHEIIHMM 3(PQeKT, a riIydoKoe MOHUMaHUE yYalluMHUCS
MPOUCXOJAIINX XUMUYECKUX SIBJICHUN.

dopmMupoBaHUE YMEHMM U HABBIKOB MPOUCXOAUT HAa (OHE pa3BUTHUS MPOAYKTHBHOU
YMCTBEHHOUN JESATEIBHOCTH M B MPOIECCe TPYMNIOBOW palOTHL. YdYaluecs 3aKperuisioT
HABBIKM aHajau3a, OOOOINEeHMs, ydYaTrcsl W3BECTHBIE TMPUEMBlI TIEPEHOCUTH B HOBBIC
HECTaHJAPTHBIC CUTYyallWH.

Kpyxok paccuntan Ha 34 yaca 00yueHusI.

Heab: 3akpermieHWe 3HAHUM YYallMXCSl MO XHWMUHW, Pa3BUTHE WHUIIMATHBA M
WHTEpECa K XWMHUU, CO3JaHHE YCIOBHM JJII MPUMEHEHHUS] TEOPETHUUYECKUX 3HAHUWM Ha
MpaKkTUKe, BOCIHUTAHHE YYBCTBA OTBETCTBEHHOCTH, (OPMHUPOBAHUE Y YyUaIIUXCS
XUMHUYECKOTO MUPOBO33PEHUS.

Jljist peanu3anyy MOCTaBiICHHOM 1€ He0OX0IUMO PellIeHHE CASAYIOIMMX 3a/]1ay:

® [I03HAKOMUTH yYAIIUXCA C OCHOBHBIMH XUMUYECKUMU MOHATUAMU;

® HayuyuTh HAOMIOAATh XMMHUYECKHE MPEBpAllCHUS B JTa0OpaTopud U B
OKpPY>KarOLIEM MHPE;

® [pPUBUTh  I[E€PBOHAYAJIbHBIE  HABBIKM  [POBEACHUS  MPOCTEHIIETrO
XUMHYECKOTO IKCIIEPUMEHTA;

® VBJIECYb YYAIIUXCA XUMHUEW, MOKA3aTh YHUKAIBHOCTh XUMHYECKOW HAYKH,
BbIpa0OTaTh MOTPEOHOCTH CaMOCTOSTENIbHO NPUOOPETaTh XUMHUYECKUE
3HAHUS.

OcHOBHBIE OOBEKTHI H3yUYECHUSI: XUMUUECKHE BEIIECTBA, XUMUUYECKHE TPEBPAIICHUSI.

TpeOoBaHus K 3HAHUSIM M YMEHUSAM YYaIIUXCH.

[Tociie npoxXoXaeHUS KpyKKa yyaluecs: JOJKHBIL:

3HamMb:

e nmpaBuia Oe30MacHOCTH pabOThl B JabopaTopud U OOpalieHUst C
BEILIECTBAMU;
npaBuia cCOOPKU U pabOTHI 1aOOPATOPHBIX TPUOOPOB;
dbu3uYeCKre 1 XUMUYECKHUE CBOICTBA BEIIECTB;

CIOCOOBI pa3/ieNICHUsl CMecel;
METO/Ibl OYUCTKN BENIECTB;




® [IOHSTHUE PaCTBOPOB, CYIIHOCTh Mpollecca PacTBOPEHHUS, CHOCOOBI
BBIPAYKEHUS COCTaBa PaCTBOPOB;

® [PAKTUYECKOE MPUMEHEHUE U3yYAEMBbIX BEIIECTB.

yMeTh:

o OCYIIECTBIIATh C COOJIIOJICHUEM TEXHHKU O€30MaCHOCTH XUMHUYECKUM

AKCIIEPUMEHT, HEOOXOIUMBIN /JIs PElIeHUs] MOCTABJICHHBIX 3a/ay (Hay4YHbIN

MIOHUCK);

® OOBSCHATh XUMUUYECKHE MPOIIECCHI, TPOUCXOAIINE B PE3YIHTATE OIBITOB;

e 0hopMIATH OTYETHI O TPOJCIIAHHOM paboTe C COOTBETCTBYIONICH
HaIJISIAHOCTBIO: YPABHEHUSMH, PUCYHKAMHU, BbIBOJIAMM;

® XapakTepu30BaThb CBOWCTBA BEIIECTBA HAa OCHOBE TEOPETUYECKUX
MIPEICTABICHUN;

® CIOJIb30BaTh TIOJIYYCHHBIE TEOPETUUYECKHE CBEACHUS TIPU HM3YUYECHHUU
XUMHYECKUX PEAKIIN;

® YCTaHABIWBATh B3aUMOCBS3b MEXKIY (GU3UIECKUMU U XUMUYECKUMU
SIBJICHUSIMHU, HEOOXOAUMBIMU JUIsI IIEJIOCTHOTO MIPEACTaBICHUS O MUPE;

® BUJICTh BO3MOXHOCTh TPUMEHEHHS HAOII0JaeMbIX SIBIICHUU B
IIPAKTUYECKOMN AEATEIBbHOCTH.

@opMBbI TEKYNIEro KOHTPOJISA: MpaKkTHueckas padboTa, TBOPUECKUNA OTUET.

HNToroBplii KOHTPOJIb: 3allkTa TBOPUYECKUX paboT ¢ wucnosb3zoBannem WKT:
NpE3eHTalMs, CO3/IaHNe AHUMAIIMY XUMUYECKHUX MTPEBPAILCHUI.

@opmbl OpraHu3anuu y4eOHOIo Mpollecca: dKCIEPUMEHT, Oecena, TpymnmnoBas
paborta, pabota B napax, nuddepeHImpoBaHHOe 00yUeHue, MpakThuieckas pabora,
UKT, nemoHcTpanus, JEKIUSI.

Conep:xanue Kypca.
Bcero — 34 yaca (1 yac B HefeJ110), Teopusi -13 yacoB, npakTuka — 21 4yac.

Tema 1. (2uaca). Texnuka J1ad0paTopHbIX PadoT.

TexHuka O€30MacCHOCTM W TIpaBuia pabOThl B XHUMHUYECKOW JabopaTopHi.
OcHoBHOE 000pyAOBaHUE U OOpalieHue ¢ HUM. XuMuueckas nocyna. [IpaBuia
oOpamieHusi Cco CTEKJISHHOW mocynoi. HarpeBarenbHble mnpubopbl M HX
vucnonb30oBanue. HarpeBanue u mnpokanuBaHue. HM3rotoBieHue mnpocTenmmx
npuOOpOB, TPOBEpPKA HUX HA TEPMETHYHOCTh. OCHOBHBIE NPHUEMBI PaOOTHI C
TBEPIBIMHU, KUIKUMU U ra3000pa3HbIMU BelllecTBaMU. Bechl 1 B3BelIMBaHuUE.
IIpakTnyeckas padora Nel. Xumudeckas rnocy/ia u mpaBuia oOpaiieHus ¢ Heu.
IIpakTnueckas padora Ne2. BeIllOJTHEHNE TUIIOBBIX XUMUYECKUX OTEPALIUIA.

Tema 2. (2 yaca). UcciieqoBanusi CBOMCTB BelleCTB.

dusnyueckre CBOWCTBA H3BECTHBIX BEIECTB (arperaTHoe COCTOSHHE, IIBET,
3amax, MJIOTHOCTh U Jip.) M3ydeHuwe moBeneHWs BEIIECTBA IMPU HArpEeBaHUH.
XapakTepucTUKa W3BECTHOTO  yYalIUMCS ~ BEIIECTBA, CAMOCTOSTEIHHOE
nepevyucieHue CBOMCTB M UX OOHapyxeHue. MccnenoBanue (pacrio3HaBaHUE)
KUIAKOCTEH (TaKWX Kak BOJA, HAMATHIPHBINA CIUPT, YKCYCHAs KUCJIOTA U JIp.) C
OTIpe/IelICHNEM X 3amaxa, IUNIOTHOCTH (C MTOMOIIBI0 apeoMeTpa) U Jp. CBOWCTB.



Uccnenoanune TBepAbIX BEUIECTB (TAaKMX KaK MOBAapEHHAasl COJb, caxap, Mel U
T.J.).

IpakTnueckas padora Ne3. N3yuenne pu3nIecKrxX CBOMCTB BEIIECTB
IIpakTuyeckasi padora Ned. PacnosHaBaHue BeEmIECTB MO MX (PHU3UUYECKUM
CBOMCTBaM.

Tema 3. (2 yaca) @usnyecKkue siBJeHUSI. XUMHUYECKHE PeaKIUU.

dusnyueckre U XuMUUeckue spieHus. [Ipu3Haku u ycnoBus MpoTEeKaHUs
XAMUYECKUX PEAKLIHM.

IIpakTuyeckass padora NeS. 3HaKOMCTBO C (PUBHMYECKUMH U XUMHUYECKUMU
SIBJICHUSIMH.

IIpakTnueckas padora Ne6. I3yueHne npU3HaKOB XUMUYECKUX PEAKIUN.

Tema 4. (3 yaca) OuucTkKa BellecTs.

[TonaTtue uyuctoro BemiecTBa M cMecu. UuCThle BEHIECTBA, UX XapaKTEPHUCTHUKA.
[IpuroToBneHue cMeCH 3TUX BEUIECTB, XapPAKTEPUCTHUKA MPUTOTOBIECHHBIX CMECEH.
CniocoObI pazfienieHus: cMece (OYMCTKH BEIIECTB) U MX 3aBUCUMOCTH OT CBOMCTB
OUMINIAEMBIX BEILECTB: OTCTaMBaHWE, (PUIBTpPOBAHUE, BhIAPUBAHUE, MEPETOHKA,
BO3TOHKa, Nepekpuctau3aius u ap. CrnocoObl OYMCTKHA BEIIECTB: pa3jieicHue
CMECH TBEPJBIX BEHIECTB; BBIJICICHUE TBEPAOr0 BEIIECTBA U3 KHUIAKOCTH;
paszielieHre HEPAaCTBOPUMBIX JIPYT B APYTe KUAKOCTEH; BBIICICHUE U3 KUJIKOCTH
PacTBOPEHHOTO B HEMl TBEPIOrO BEILIECTBA.

JemoncTpamun. Bo3ronka ioga u 66H30HHON KHCIOTHI

IIpakTuueckas padora Ne7. [IpurorosiieHre cMecel 1 OYMCTKA BEIIECTB.
IIpakTnueckas padora Ne§. Ouuctka NoOBapeHHOMN COJIH.

Tema 5. (6 yacoB) BemecrBa-HeBUAMMKH.

Hctopun oTkpbeiTHS Ta30B. Bo3ayx kak cmech ra3oB. CoctaB atMocdepsl H
noTpeOHOCTH B KHCIOpojae Ha 3emiie. « OTHEHHBIN BO3yX». «['oprounii BO3IyX».
«be3xu3HeHHbI Bo3ayx». MHepTHbIe ra3nl. UcTouHUKY 3arpsisHEHUs aTMOC(epbl
u ux cocta. [locnenctBusi 3arpsiHeHus aTMoc(epbl sl KU3HU Ha 3emle.
Oxpana BoO3aylIHOM cpennl. Mcciaenyem rasel: mojyueHue, cCOOMpaHUe B COCY/I,
XpaHeHue, oOHapyKeHue, U3y4eHne CBOMCTB M MPUMEHEHHE Ta30B Ha MpUMeEpax
(Kucnopo1, BOAOPOI, YTIAEKUCIBIN ra3).

IIpakTuyeckas padora Ne9. [TonyyeHue Kuciopoja u BOJAOPOA.
IIpakTnueckas padora Nel(. KoimuecTBeHHOE oOmpeneneHue KUCIopoda B
BO3JlyXe€.

IIpakTuueckas padora Nell. [TosyyeHue yriieKuciaoro ra3a u €ro CBOMCTBa
IIpakTuueckas padora Nel2. OmnpenelieHHE OTHOCHUTEIBHOW MOJIEKYJISIPHON
MAaCCHhI YTJIEKUCIIOTO rasa.

Tema 6. (3 yaca) Oronnb — siBJiIecHUEe XUMHYeECKOe.

Oronp B XU3HU OpUPOABI M yejoBeka. OOoxkecTBiaeHue orHs. lMcciaemoBanus
npouecca ropeHud. Ponp Bo3lyxa M KUCIOpOJa B mporecce ropeHus. Poib
TeMmneparypbl (Ha TpUMEpe HarpeBaHUsd MW  OXJIAKJICHHUS  CKUIIKIApa),
CaMOBOCIUIAMEHEHHE BELIECTB, «OJy>KIalollle OTHW», BOCIUIAMEHEHHE BELIECTB
npu B3auMoJiecTBHE Mexay coboi. ['openue BemecTB 0e3 IUlaMeHM U C
IJJAMEHEM, CBETUMOCTh IUIAMEHU, LBET IUIAMEHU, COCTaB M CTPOCHHE IUIAMEHHU.
[lepBoOBITHBIE  CHOCOOBI  MOJYYEHUS OTHS  TPEHHEM U BBICEKAHHEM.
PerymupoBanue miamenu. ['amenue orusi.



Hemoncrpanus. Cepus 3aHUMATENIbHBIX ONBITOB, CBA3aHHBIX C OTHEM.
IIpakTuueckas padora Nel3. 3ydyenue npoiiecca ropeHHs CBEUHU.

Tema 7. (6 yacoB) Boaa. PacTBopsbl.

Bonma B mpupone. Ilom3emubie pexkn m Mops. KpyroBopoT BoAbI B HpPHUPOJE.
Munepanbhbie Bojbl. lleneOnbie ncrounuku. Boma nerkas u Tspkenas. Boma —
Karasm3arop. Boga — yHuBepcanbHbIil pactBopuTenb. OuncTka Boabl. [leperonka
BoAbl. McTounuku 3arpsizHeHus Boabl. OxpaHa BoJgHOro OacceiiHa. MOHUTOpUHT
IpUPOAHBIX BoA. BomoouucrturenvHas craHuus. PactBopsl. PacTBOpEI B KHU3HU
YeJ0BeKa W npupoisl. Vcronp30BaHUE pPa3IMUYHBIX PACTBOPUTEIICH UYEIOBEKOM.
PactBopumocTs BemectB. MccnenoBaHnue pacTBOPUMOCTH BEIIECTB B BOJE:
TBEpAbIX (C HCIOJb30BaHHWEM TaOJIHUIBI PACTBOPUMOCTH), >KUIKOCTEH U Ta30B
(momydyenune «BeTHBIX (OHTAHOBY»). [lpuroroBneHue ra3upoBaHHONW BOJBI.
PactBopsI HACBIICHHBIE u IIEPEHACHILICHHBIC. PactBopenue =
(U3HKO-XMMHUYECKHI Tporiecc. TenaoBble ABJIEHUS NMpU pacTBopeHuU. CrocoObl
BBIPAKEHUSI KOHLIEHTpauuu pacTBOpoB. CrnocoObl MOBBILIEHUS W TOHUKEHUS
KOHIICHTPALIMU PAaCTBOPOB.

JlabopaTopHblii onbIT. [I3MeHEHNE TEMIIEPATYPBI IPU PACTBOPEHUH BELIECTB.
IIpakTnueckass paGora Neld4. OmnpeneneHue pacTBOPUMOCTH BEILIECTB IPHU
KOMHATHOW TEMIIEpaType.

IIpakTnueckas padora NelS. [IpurorosiieHre pacTBOPOB COJIEH ONPENEICHHON
KOHLICHTPALU Y.

Tema 8. (2 yaca) Kpucraaaornaparsl

[TonsiTue o kpuctamoruaparax. Kpucramisanus BEMECTB: IBICHHUE
KpUCTaNIN3al[ii, MOMEHTAJIbHAs KpucTau3auus. Kpucramisl B mpupoae u
npousBojacTBe. CumnaTudeckue yepHuiia». OuncTKa BEIIECTB
NepeKpucTAIIn3aneil. BripamBanue KpUuCTaioB.

JladopaTopHbIii onbIT. CBONMCTBA KPUCTAILUIOTUAPATOB.

IIpakTuueckas padora Nel6. YcranoBneHue GopMyJsibl KpUCTAUIOTUApATa 1Mo
JAHHBIM aHAJIN3a.
JloMalmiHsAsa nNpakTH4YecKas padora. BeipamyBanue KpUCTaLIOB.

Tema 9. (8 yacoB) Kinaccupukanusi HOpraHm4ecCKUX BelleCTB.

Kparkas xapakrepuCTHKa OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM U UX
HanOoJjiee TUIMHUYHBIX MpeacTaButTeneil. OCHOBHblIE M aM(OTEpHbIE OKCHIbBI —
POAUTENN TUAPOKCUAOB. KHCIIOTHBIE OKCHIBI HCTOYHUKHU KUCIOT. OKCHJIBI B HAIIEN
KU3HU. 3HAYEHWE W TNPUMEHEHHE KHCIOT B MPHUPOAE U JKU3HU 4YEJIOBEKa.
OcHoBaHusA, UX poib B Hamed xu3Hu. Knaccudukauus conedl. YAUBUTENbHBIC
cBolicTBa cojel. I'eHernueckas CBs3b MEXAY KilaccaMd HEOPraHUYECKUX
coenuHeHni. [Tonydyenune BelecTB pa3InyHbIX KJIACCOB.

IIpakTnueckas padora Nel7. IlonmyueHune OKCUIOB, U3YYEHHE HX XUMHUYECKUX
CBOWCTB.

IIpakTuyeckas padbora Nel8. CroiicTBa KUCIIOT.

IIpakTnueckas padora Nel9. IlomyueHne HepacTBOPUMBIX OCHOBAHMM U
NOATOTOBKA UX K UCIIOJIb30BaHUIO.

IpakTnueckas padora Ne20. [TonyueHue coselt pa3TuyHBIMU CIIOCOOAMU.
IIpakTnyeckas padora Ne2l. PemeHue sKkCriepuMeHTAIBHBIX 3a7a4



Kaﬂeﬂnapﬂo — TEMATHYECCKOC IVIAHUPOBAHHUE

JlaTa
Ne Tema 3aHsATHSA
/i IJIaH dakr
Tema 1. Texnuka jgad0opaTopHbIX padoT (24)

1/1 Tb u npaBuna paboThl B XUMHUECKOH J1a00paTOpuu.

OcHoBHOe 000pyAOBaHHWE U OOpalieHHue C HUM.

XHUMHYECKasi MOCYa.
2/2 BrInogHeHne TUIOBBIX XUMHUECKUX OTepaIiui

Tema 2. UcciieqoBanus CBOMCTB BellecTB (2 1)

3/1 N3ydenne hU3NIecKrX CBOMCTB BEIICCTB
4/2 Pacno3naBanue BelIECTB MO MX (PU3HMYECKUM

CBOMCTBaM

Tema 3. ®uznyeckue siBjIeHUsA. XMMHUYECKHe peaknuu (2 4)
5/1 DU3NYECKUE U XUMHUECKUE SBICHUS
6/2 M3ydyeHne npru3HaKoB XMMHUYECKUX pPEeaKIINn
Tema 4. Ouuncrtka Bemiectn (34)

7/1 Uucteie BemectBa u cMmecu.  CrocoOwl

pa3aeICHUs CMECEH.
8/2 [IpuroToBieHNE CMECE M OYMCTKA BEIIECTB
9/3 OuncTKa NOBapEHHOU COJH

Tema 5. BemecTBa-HeBUANMKH(64)

10/1 ['a3pl. MicTOpuu OTKPBITHS Ta30B.
11/2 CoctraB Bo3nyxa. VCTOYHMKHM 3arpsi3HEHUs

atMochepbl U ux cocTtaB. OxpaHa BO3AYIIHOU

CpEeJIbl.
12/3 ITomydenue kucaopoaa 1 BOAOPOA.
13/4 KonmuecTBeHHOE oOmpeneneHne KHUCIopoJa B

BO3JIyXE
14/5 [Tomy4yeHue yriekuciaoro ra3a M M3y4E€HHE €ro

CBOMCTB
15/6 OnpeneneHne OTHOCHUTEIBLHOW MOJICKYISIPHOM

MAacCChl YIJICKUCIIOTO rasa.
15/7 Pemenue 3anau Ha onpeaeneHne MOJICKYISIPHOU

MacChl, MACCOBOM JIOJIM BEIIECCTB

Tema 6. Orosn — siBJieHHe XUMHYecKkoe (34)

16/1 | Orons B KM3HU OIPUPOILI U YETOBEKA. |




17/2 Ponb BO3ayxa M KUCIIOPOAa B IMPOIECCe TOPEHUS

18/3 M3ydeHue npoiecca ropeHus CBeUu

Tema 7. Bona. PactBopsl (54)

19/1 Boma B mpupome. HMcrounuku 3arps3sHeHUs
BOJIbI.
20/2 Boma —  yHuMBepcalibHBIA  PaCTBOPUTEID.
PacTBOpHI.
21/3 Onpenenenue pacTBOPUMOCTH BEIIECTB IIpHU
KOMHATHOM TemuepaType
22/4 IIpurorosienue pacTBOPOB coneun
OIpEACICHHON KOHIICHTPAIUsI
23/5 TerioBkIe SIBJICHUS TPU PACTBOPECHUH
Tema 8. Kpucrasnoruaparsi (24)
25/1 Kpucrannoruaparsl. Kpucrannuzanus
BEILIECTB
Ne Tema 3aHATHSA Aara
n/n IJIAH daxr
26/2 VY cTraHoBIIeHHE (POPMYJIIBI KPUCTAIIIOTHIpaTa
10 JIAHHBIM aHAJIN3a

Tema 9. Knaccupukanus Heopranmieckux Bemecrs (8 1)

27/1 XUMHUYECKHE CBOMCTBA OKCUIOB

28/2 CBoJiCTBa KHCIIOT

29/3 N3yueHne  CBOWCTB  pacTBOPUMBIX U
HEPACTBOPUMBIX OCHOBAHMU

30/4 [Tomydenue coneit

31/5 Penrenune sxcneprMeHTaIbHBIX 33124

32-34/6-8 | Utorosoe 3aHsTHE
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