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I. OO ITPEJACTABSAHE HA YYEBHATA ITPOI'PAMA

VYyebnara mnporpamara 10 HeOPraHMYHAa XUMHA — Y4dyeOHa MNpPaKTHKa ¢
MpelHa3HaueHa 3a o0ydeHue Mo MpodecHu M CICHUATHOCTH OT HANpPaBICHHUE ,, XHUMHYECKHU
NpoaAYKTH W TexHodoruu“. IIpeamersT € BKIIOYEH B oOTpaciioBata mpodecroHaHa
MOATOTOBKA B 9-TM Kjac. Y4eOHOTO ChABpPKAHHE € pPa3pabOTeHO CHOOPA3HO OCHOBHHTE
TEHJICHIIUM B Pa3BUTHUETO HA ChBPEMEHHATa HEOpraHw4dHa xumusd. llenTa Ha oOydeHHETO IO
npeaMmeTa € 1a ce GopMHpaT YMEHHUS W HABUIM 3a paboTa B J1abopaTopHsl MO HEOpraHWYHa
XUMHUS U OTIa3BaHE Ha OKOJIHATA Cpelia.

Upes yueOHOTO ChAbpKAHKUE C€ Ch3/AaBaT MPEANOCTaBKU 3a (OpMUPAHE HA YMEHUS 32
pemaBaHe Ha JIOTHUYECCKHU U CKCHepI/IMeHTaJIHI/I 3ada4u.

Upes naboparopHuTE YIpakHEHUs TpsOBa Ja C€ TOCTUTHE MPAKTHYEeCKa CPBUYHOCT,
3aTB”I)pI[$IBaH€ Ha TGOpeTI/I‘-IHI/ITe 3HaHUA, YMGJIOTO 15001 HpnnaraHe B Hpoueca Ha HpaKTI/I‘IeCKI/ITe
JIEHHOCTH.

YcBOGHUTE TEOPETUYHH 3HAHHS M MPAKTUYECKU YMEHHUS [0 HEOpraHWYHA XHMHS ca
OCHOBa 3a OBJIQJSIBaHC HA JUCHMIUIMHUTE aHAIUTHYHA XUMHUSA, (PU3UKOXUMUS, EKOJOTHYECH
KOHTPOJI U HEOpraHWYHa XMMHYHA TEXHOJIOTHSI.

I1. EJIM HA OBYYEHHUETO

Cnen 3aBppumiBaHe Ha |X kiac, B pe3ynraT Ha 0Oy4E€HHETO MO HEOpraHMYHA XUMHUS —
yueOHa NpaKkTUKa, y4eHHUIUTE TpsOBa

Aa YMesAT J1a:

e [pwjiaraT yCBOEHHU TEOPETUYHU 3HAHUS B KOHKPETHA IPAKTHUECKa CUTYaIlUs;

® pa3KpuBaT M MpUJIaraT MPUYUHHO-CIIECTBEHUTE BPB3KU MIPU pelllaBaHe Ha JIOTHYECKU
3aJauy;

e [JJaHUpPAT W MPOBEXKIAT XWMHUYHM EKCHEpPUMEHTH B XHWMHYHa jaboparopus IpU
CTPHUKTHO CTa3BaHE Ha MpaBuiiaTa 3a 6e3omnacHa padora;

® U3MOJ3BaT y4yeOHO-WHCTPYKIMOHHA JOKYMEHTAlus 3a OQOpMsIHE Ha IOJIyYeHHUTE
pe3yJsITaTé B IPOTOKOJ;

e UHTEpPHpEeTUpaT W/WIK NPEACTaBAT B TaOMM4YeH, rpa@uueH W/WIK BBB BHJ Ha
auarpama JaHHU OT €KCIEPUMEHT;

e [puiaraT METOJIY 3a OTKPUBAHE HA 3aMbPCUTENIN B KOMIIOHEHTUTE Ha OKOJIHATA Cpesa
— BB3/yX, BOJH, [I0YBH;

e OKa3BaT I'bpBa MOMOII IPH TONAJaHe Ha BPEIHU U pa3sHKAAIIU BELIECTBA BBPXY
4acTH OT TAJIOTO.

I11. PASIPEJAEJIEHUE HA YYEBHUTE YACOBE

I cpok — 18 ceqmunu x 2 yaca = 36 yaca
II cpoxk - 18 cenmunu x 2 yaca = 36 yaca
Bcenuko : 72 yaca




IV. TEMATHUYEH IUVIAH

Y4eOHOTO ChIbPKAHUE € CTPYKTYPUPAHO B PA3EiId U TEMU. Y UUTEIAT KOHKPETU3HNpA
Opost Ha y4eOHHMTE 4acoBe 3a BCSKAa TEMa, B 3aBHCHMOCT OT YCIEBAa€MOCTTa Ha YYEHULUTE B
napasenkaTa 1 Heo0X0IMMOCTTa OT 3aTBbP/AsSBaHE Ha 3HAHUATA.

No bpoii
1o pe HaumenoBanue Ha paznenute 4acoBe
Pa3nes 1. Akryanu3anus Ha 3HAHUATA 4
1.1. | OcHOBHHM MOHATHUS B XUMUATA. 2
1.2. | OCHOBHHM 3aKOHH B XUMHSITA. 2
Pa3nea 2. CTpoex Ha aTOMa 0T CbBpeMEeHHA IJIe/IHA TOYKa 4
2.1. | ATOMHO s71pO. 2
2.2. | EnexTpoHHa 0OBHBKA. 2
Paznen 3. [lepuoguueH 3aK0oH ¥ EPUOAUYHA CHCTEMA 2
3.1. | IlepnoauyeH 3aK0OH U IEPHOANYHA CUCTEMA. 1
3.2. | IleppoguuHOCT B CBOMCTBAaTa HA XUMUYHHUTE CIICMEHTH. 1
Pa3nea 4. XuMn4YHM BPB3KH 4
41. Xubpuauzanus. Bunose xubpuansanus ¢ y4acTUETO Ha S- U P- aTOMHU 1
opOuTanu.
4.2. Bonoponna Bpb3ka. 1
4.3. | MeranHa Bpb3Ka. 1
4.4. | JIoHOpPHO — aKIeNTOpHA Bpb3ka. KoMIIeKCHU CheTMHEHUSI. 1
Pa3nea 5. XuMu4uHu npouecu 13
5.1. | BunoBe XxuMuyHM npouecu 3
5.2. | XumnyHa kuHeTHKa. CKOPOCT Ha XUMHYHUTE PEaKIIUU. 2
5.3. | CopOmus. 2
5.4. | Karanuza. 2
5.5. | XUMHUYHO paBHOBECHE. 4
Pazngen 6. OkucauTe THO—peIyKIIMOHHH MPOLECH 10
6.1. | BameHTHOCT ¥ CTEIeH Ha OKHCIICHUE. 2
6.2. | CbIIHOCT HA OKHCIUTEIHO — PEIYKIIMOHHUTE TIPOIIECH.
6.3. | U3paBHsBaHe Ha ypaBHEHUS HA OKUCITUTEIHO—PEAYKIIMOHHH MPOIIECH. 2
6.4. | Pen Ha oTHOCHTENHA aKTUBHOCT Ha METAJIHTE. 4
Pa3zpnen 7. XoMOreHHHU M XeTEPOreHHU CHCTEMH 16
7.1. | JucnepcHu cucremu. 2
7.2. | MexaHu3bM Ha pa3TBapsiHETO . Pa3TBOpUMOCT. 2
7.3. | OOmu cBo¥icTBa Ha Pa3TBOPHUTE. 2
7.4. | KoHueHTpaius Ha pa3TBOPUTE. 6
7.5. Komounano - qucniepcHu cUCTEMH. 4
Pa3zjnen 8. XuMu4HM eJ1eMeHTH M MPOCTH BelIeCTBA. 4
8.1. | XuMHUYHU €ICMCHTH. 2




8.2. | IIpoctu BemecTBa.
Pa3nen 9. OcHOBHM KJIACOBE HEOPraHUYHHU CheTHHEHMSI.
9.1. Bomopoanu chennHeHMS.
9.2. Oxcunu.
9.3. XHUIIPOKCUIH.
9.4. OKCOKHCEIHHH.
9.5. Comn.

Pa3znen 10. XuMus u ona3BaHe Ha OKOJIHATA cpela

10.1. | 3ambpcuTenu u 3aMbpCIBaHE HA Bb3IyXa.

10.2. | 3ambpcuTenu U 3aMbpCIBaHE HA BOJIUTE.

10.3. | 3ambpcuTenu u 3aMbpcsIBaHE HA TOYBUTE.

AR R WOINEIDNDND R 0N

10.4. | 3ammra Ha nporokonu — [ u II cpok.

V. YYEBHO CBbbPKAHUE

Pa3znen 1. Akryaau3anusi Ha 3HAHUATA
1.1. OcHOBHM NOHATHA B XUMHITA

Hean: Yyenunure na npugoOUsIT yMEHHUsS 3a MpUJIaraHe HAa OCHOBHHUTE IpaBHIIa 3a
3/paBOCIOBHU U Oe3omacHu ycnoBus Ha Tpya (3bYT) B yueOnara nabopaTopusi Mo HEOpraHUYHA
xumus. Jla ce 3amo3HaiT ¢ maboparopHara CThKIApHS U armapaTypa U ¢ OCHOBHUTE JTa0OpaTOPHU
omepanuu  — CMECBaHe, pasJeisiHe, HarpsBaHe, (QWITpyBaHe, CYIICHe, HaKallIBaHE,
HeHTpoyrupane, TeriaeHe.

1.2. OCHOBHM 3aKOHH B XUMHUSTA

He.]'ll/l: O6y‘laeMI/ITe Jda yMEAT Oa HpujiaraT 3aKkOHa 3a INOCTOSIHHUA CbCTAB HAa XUMHYHUTC
CbCANHCHUS U 3aKOHA 3a KPATHUTC OTHOLLICHUSA ITPU PCIIaBaHC HA JIOTUYUCCKH 3aJ]a4H.

Pa3nen 2 . CTpoexk Ha aTOMA OT ChbBPEMEHHA IJIe/IHA TOYKA
2.1. AToMHO s1pOo

Heaun: OOyuwaemute na ¢dopMupaT yMEHHs 3a pellaBaHEe Ha 3aJa4yd, CBBP3aHU C
oTpezieNisiHe Ha MacOBOTO YHCIIO, OpOsl Ha MPOTOHUTE, EICKTPOHUTE U HEYTPOHUTE B aTOMHOTO
AP0, 1a OTMPEAEIIAT U30TOMU U H300apH.

2.2. EnektpoHHa 0OBHBKA
Henu: VYuenunure na u3pa3siBaT C EJIEKTPOHHH KOH(MUTypalliM W €HEePreTUYHH

JIUarpaMy CTpoeXa Ha eJIEKTpOHHATa OOBMBKA Ha aroMuTe. [la ompenensT BUaa HA XUMUYHUS
€JIEMEHT UM CBOMCTBaTa Ha MPOCTUTE BELIECTBA, KOUTO U3rPAXK/Ia Bb3 OCHOBA HA HETOBUS CTPOECK.

Pa3nen 3 . IlepuoanyeH 3aKoH ¥ MEPHOANYHA CHCTEMA
3.1. I[lepuoinyeH 3aKOH U NEPUOIMYHA CUCTEMa OT KJacu4yecka U ChbBPEMEHHA TJle/IHa TOYKa

Hesn: Bb3 ocHOBa Ha 3HAHHATA CH 33 MMEPHOAWYHHS 3aKOH WM IEPHOAMYHATA CHUCTEMA,
YUSHHIIUTE J1a IPUIO0OUSAT YMECHHUS 3a:
- paboTa ¢ epuoINYHATA CUCTEMA;
- peliaBaHe Ha 3aJa4M, CBbP3aHU C ONPE/EIISTHE Ha CTPOEkKa, CBOMCTBATa U XMMHYHHSI XapaKTep
Ha JIJICH €JIEMEHT B 3aBUCHMOCT OT MSICTOTO MY B TIEpHOUYHATA CUCTEMa B 00OpaTHO.



3.2. [lepuoAUYHOCT B CBOMCTBATA HA XUMUUYHUTE EJIEMEHTH.
Henu: /la cpaBHSBAT XUMUYHHS XapaKTep Ha €JIEMEHTHTE MO TEPUOIU W TPYIH, J1a

00SCHSABAT IPUYMHKTE 3 IEPUOAMIHOCTTA B CBOMCTBATa Ha ejneMeHTuTe. la pasiuyasar S, p, d
u f ennemenTu.

Paznen 4. XuMu4HH BPb3KH
Henu: /la ce npuaoOusT yMeHUs 3a pa3KpHUBaHE W aHAINW3 HA MPUIMHHO—CIICJICTBCHHUTE
BPB3KH MEXJIy CTPOEKA Ha BEIIECTBATA M TEXHUTE CBOMCTBA.
4.1. Xubpuausarus . Bunose xuOpuamn3aiys ¢ y4acThe Ha S- U P- aTOMHH OpOUTAIIH.
4.2. BomopoaHa Bpb3Ka.

4.3. MeTtasHa Bpb3Ka.

4.4, JloHOpHO—aKIenTopHa Bpbh3ka. KOMINIEKCHM CheIMHEHHUS - CTPOCIK U HAUMCHOBAHUC.

Paznen 5. Xumu4Hu npouecu
5.1. BugoBe XUMHUYHH OPOLIECH

Hesaun: Yyenuuure na Morar Aa ONpeneisaT BHAA HA XMMUYHUTE PEAKIIMM — XOMOT€HHH,
XETEePOreHHHU, CHAOTEPMUYHHU U €K30TEPMUYHH , HOHOOOMEHHH, OKUCIUTEITHO — PEAYKIIMOHHH.
5.2. XuMnyHa kuHeTtnka. CKOpoCT Ha XUMHUYHHUTE PEAKIIUU

Henu: Jla u34yMCIsABaT CKOPOCTTAa HA XUMHYHUTE MPOIECH, J1a aHATM3UPAT BIUSHUETO
Ha KOHIIGHTpalMATa, TeMIepaTypaTa M MpUpoAaTa Ha BeIIecTBaTa BBHPXY CKOpPOCTTa Ha
XUMHUYHHUTE TPOIECH U J]a TOCTPOSBAT TpaduKu.
5.3. Copbuus

Hemn: [la onpenenar U aHAIM3UPAT BIUSHHUETO HA TEMIIepaTypaTa, KOHIEHTpAaLMsITa U
HaJISITAHETO BBPXY aJcopOuusTa.
5.4. Karanmusa

Hean: OGyuaemurte Aa NpUAOOUST YMEHHS 32 U3IMOJI3BAHE HA MOAXOSIIN KaTallu3aTOPU
3a MpoMsiHa Ha CKOPOCTTa Ha J]aJIeH MPOIIeC Ype3 peliaBaHe Ha eKCIIEPUMEHTAIHH 3a/1a4u.
5.5. X¥MHYHO paBHOBECHE

He.]'II/IZ YyeHunuTe Aa MoraTr jJa HM3CieaBaTr (I)aKTOPI/ITC BJIMACIIN BBPXY XUMUYIHOTO
paBHOBECHUC U Oa MpPaBAT U3BOIU. I[a HpI/L[[OGI/ISIT YMCHHA a NPOMCHAT CKOPOCTTa U MOCOKATa
Ha XUMHUYHHUA NIPOUCC UPE3 pCIIABAHC HA CKCIICPUMCHTAIIHU 3a1a4U.

Pazgea 6. OkucIUTETHO peIyKIIMOHHH MPOLIECH
6.1. BajileHTHOCT ¥ CcTelleH Ha OKHCIICHHE

He.ﬂl/l: Yuenunure Ja Morar Ja OonpeacisiT BaJICHTHOCT M CTCIICH Ha OKHCJICHHEC Ha
CIICMCHTUTC B XUMHUYHHUTEC ChbCAMHCHU .
6.2. ChITHOCT HA OKMCIUTEIHO-PEAYKIIMOHHATE IIPOIIECH

He.]'II/IZ YyeHunure na HpI/I,Z[06I/IHT YMCHHA 3a pCHIaBAHC HA CKCIICPUMCHTAJIHH 3adavu
CBBbpP3aHU C OKHUCIUTCIHO-PCAYKIIMOHHU ITPOLCCH, BKIIFOUUTCIIHO U CIICKTPOJIN3a.
6.3. WspaBHsABaHe Ha XUMHUYHU YPAaBHCHHS Ha OKHUCIMTEIIHO - PEAVKIIMOHHH IIPOIIECH

Henau: OOywaemute na MoraT JAa MpuiaraT MeToJa Ha €JIeKTPOHHUSA OanaHc 3a
M3paBHSABAHE HA XMMHUYHU ypaBHEHUS HA OKUCIUTEIHO — PEIYKIIMOHHHU MIPOLIECH Ype3 pelllaBaHe
Ha MOJIXOSIIN 3aJaUH.

6.4. Pen Ha OTHOCHTENHATA AKTUBHOCT Ha METAJIUTE




Hesm: [la ce npuaoOUAT yMEeHUs 3a CbCTABSIHE Ha pejl, HA OTHOCHUTEJHA aKTUBHOCT Ha
METAJIMTE B JIAOOPATOPHU YCIIOBHSL.
Pa3zpnen 7. XOMOreHHHU H XeTEPOreHHU CUCTEMH
7.1. lucnepcHu cucTeMu

Heau: Yuyenunure na GopMupaT yMEHHS Ja pa3iidaBaT XOMOTEHHUTE U XETEPOTCHHU
CUCTEMM YpPE3 U3CJIEIBAHETO UM B JIAOOPATOPHU YCIIOBUSI.
7.2. MexaHu3bM Ha pa3TBapsHeTo. PazTBopumoct

Henun: YdaeHnuure 1a 3aTBBPAAT 3HAHUATA CH 32 CHIIHOCTTA Ha MPOIeca pa3TBapsHE H
BJIUSHUETO Ha (DAKTOPHTE BBPXY pPAa3TBOPUMOCTTA Ha BelIeCTBaTa dYpe3 pellaBaHe Ha
EKCIIEPUMEHTAIHH 3a/1a4H.

7.3. OO0 cBOMiCTBA HA PA3TBOPHUTE

Heaun: VYdeHururTe mNpakTUYECKH Ja YCTAHOBAT Kak Qakropure (pa3ObpKBaHe,
HarpsiBaHe, MpUpo/a Ha BEIleCTBaTa) OKa3BaT BIUSHUE BbPXY PA3TBOPUMOCTTA HA BEIIECTBATA.
7.4. KoHIleHTpaIus Ha pa3TBOPUTE

Hemn: OOyvaemuTe na MoraT Ja MpaBsT W3YUCICHHS 33 BHIOBE KOHIICHTPAIUH IO
dopMynu M Ja TpeMUHABAT OT €llHA KOHIEHTpamus B npyra. la mpuaoOusT ymeHus 3a
IIPUTOTBSIHE HA PA3TBOPH C OIPE/ICICHA KOHIICHTPAIIHS.

7.5. KogouaHo-1MCIIEpCHU CUCTEMHU.

Heau: YueHunure na npuaoOUAT YMEHHS 3a IMOJyYaBaHE HA KOJIOWIW U J1a W3CIIeABAT
CBOMCTBATa UM.

Pa3nen 8. XuMu4yHM eJleMEeHTH M MPOCTH BelleCTBA

Henau: dopmupane Ha yMeHHUs 3a MpuUjlaraHe Ha TEOPETHYHU 3HAHUS MPHU HU3CIEIBAHE
CBOWMCTBaTa Ha S-, P-, O-eleMeHTH B J1a0OpAaTOPHU YCIOBHS; 3a CPAaBHCHUS WM aHAIW3 Ha
XUMUYHHUTE €JIEMEHTH.
8.1. XMMHYHH €IEMEHTH.

8.2. IIpocTu BelecTna.

Pa3nesn 9. OcHOBHM KJIacOBe HEOPraHUYHHU CheHHEHUSA
9.1. BotopoiHY cheIMHEHHS

Hean: Yyenurnure na AoKa3BaT XUMUYHHUS XapaKTep Ha BOJOPOIHHUTE CHEIUHEHUS B
n1abopaToOpHU YCIOBHS, Upe3 MPOBEXKIaHEe HA OMUTH.
9.2. Oxcuu

Henau: OOyuaeMuTe na MOKa3BaT XUMUYHHS XapaKTep HAa OKCHIUTE 4Ype3 pelllaBaHe Ha
EKCIePUMEHTAIIHU 33/1a4M U Ja ONPEAEIIIT TEXHUTE CBOMCTBA.
9.3. XHuIpoKcHIu.

eaun: Ype3 mnpoBexaaHe HaA EKCICPUMEHTAIHM 3a7a4yd, YYEHUIIUTE A JOKaKaT
XUMUYHUS XapaKTep Ha XUJIPOOKCHIUTE U Ja ONIPEACIIAT TEXHUTE CBONCTBRA.
9.4. OKCOKHCETNHI

Heaun: OOyuaemuTe ga OPUAOOMAT yMEHHS 3a TIOJlydaBaHe MW OMNpEICIsSHE Ha
CBOMCTBaTa Ha OKCOKHCEJHHHU B JJaOOPaTOPHH YCIIOBHSL.
9.5. Comn

Ieau: YdeHumure aa yCBOST YMEHHS 3a MOJydaBaHEe HA Pa3InYHU BHIOBE COJH U 3a
JIOKa3BaHe Ha XMMUYHUS UM XapakTep.



Pa3nen 10. Xumus u ona3zBaHe HA OKOJIHATA cpeaa.
10.1. 3amMbpcUTEnN U 3aMBPCIBAHE HA BB3AVXA
Hemnu: [a ce hopMupar yMeHus 3a yCTAaHOBSIBAaHE HA BPEIHU BEIIeCTBa B aTMocdepara

(XJI0pOBOZOPO/I, CEPOBOIOPOJI, A30THH OKCHIH ) Upe3 U3MOI3BaHE HA HHIUKATOPHU JICHTH.
10.2. 3amMbpcUTENM U 3aMBPCIBAHE HA BOAUTE
Henu: Jla npuaoOHUsT 3HAHUS ¥ YMEHHUS 332 ChCTOSHHUETO HA BOIHUTE 4Ype3 OIpeIeisHe

Ha IBSIT, MUPUC ¥ MBTHOCT Ha BOJIaTa.
10.3. 3amMbpcuTeNn U 3aMbpPCABAHE HA ITIOYBU
Hemn: Jla xiacuduuypar U3TOYHHUIIMTE HA 3aMbPCSIBAHE Ha MOYBHUTE, Ja ONPEACIAT

BJIIMSIHUETO MM BBPXY )KMBHUTE OPraHW3MHU M JIa MIpeyiaraT MeToIu 3a 0e3BpeIHO M3I0I3BaHe Ha
IIOYBUTE.

V1. OYAKBAHMU PE3YJITATHU OT OBYYEHHUETO

B kpas Ha o0yueHueTo yueHuuTe TpsiOBa 1a NpUI00UIT KOMIIETEHMH 3a:

»  IUIaHUPAaHE Ha XUMUYHHS CKCIICPUMEHT W W3I0JI3BAaHE HA TOJYyYCHUTE PE3y/ITaTh 3a
W3BOJIM M 3aKJIFOUCHHSI OT U3BBPIICHATa KOHKPETHA JICHHOCT;

»  TPEeACTaBsHE W THIKYBAHE HA PE3YJITATH OT U3BBPIICH EKCIIEPUMEHT, O(DOPMEHH ITO]T
¢dbopmara Ha rpaduka, TabnHIA, CXEMa WU AHarpama,

»  pa3uuTaHe W aHAJIW3 HA JAHHH OT TAOJHIH, TpaQuKH, CXEMH U JTUarpamMu, CBbp3aHu
C YCTaHOBSIBAaHE CKOPOCTTA HA XUMUYHHUTE MIPOIIECH;

»  W3BBPIIBAHE HAa KAYECTBEHW PEAKIMU 3a Pa3lO3HABAHE ChCTaBa Ha Pa3IUIHHUTE
KJIACOBE HEOPTaHUYHU ChEINHEHUS;

> OTKpHBaHE NMPUCHhCTBUETO HA BPE/IHU BELIECTBA B MPOOU OT OKOJIHATA CpeAa;

> paboTa B €KMIl WJIM CaMOCTOSITEJIHO INpH CHa3BaHE Ha TEXHOJOTMYHA M TPYyIOBa
JUCHUIIIINHA,

> OpraHu3aliisi Ha TpyJa M pabOTHOTO MSCTO, CMa3BaHE Ha 3PaBOCIOBHU U
6e3omacHu yciosus Ha TpyAd (3bBYT);

> npusaraHe mpaBuia 3a paboTa ¢ BpelHU BEIECTBa, U3I0JI3BaHU B TaOOpaTOpHsTa.
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