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I. PeakunoHnHas cnocoGHOCTh apOMaTHYECKUX FeTePOLMKINYECKNX COeTHHEHHI (061mast
XapakTepHCTHKA, CXOACTBA M Pa3/IMyMs B peakuusax nupposa, Gpypana, THopeHa, IMpuaIuHa).
Peakinn 351eKTpoduILHOrO NpUCOeIMHEHHS K aTOMY a30Ta, PEaKLUU 3MeKTPOYHILHOTO i
HYKJICO(HIIBHOTO 3aMELLEHHS [IPH aTOME YIJIepoJia, MeTaI00praHuYecKHe MPOH3BOIHBIE.

2. HykneodunbHoe 3amernenue B anudarnyeckom psaay. Mexaunsmel Syl U Sn2, cMelanHblif
HOHHO-NIAPHBIH MeXaHu3M. BiusHue cTpykTypbl cyGcTpata W MOJISIDHOCTH PacTBOPUTENs Ha
CKOPOCTH M MEXAaHH3M peaKUMH. AHXHMEPHOE COJCHCTBHE M CHHAPTETHYECKOE YCKOPEHHME,
y4acThe COCeIHUX IPYIIIL, EPErpynnupOBKH B X0/€ HYKJI€O(DHILHOIO 3aMeIeH .

3. Ankanbl. MeTo/1bl CHHTE3a: THPHPOBAHHE HETIPEAENbHBIX YII€BOIOPO/IOB, CHHTE3 qyepes
JIMTHIRAJIKMIIKYTIPATBI, 3JIEKTPOJIN3 cosiei kapGoHoBbIX KucaoT (Konbbe), BoccTaHOBIeHHE
KapOOHHJIbHBIX COEMHEHMH. Peakiuu ajkaHOB: raJloreHupoBaHue, CyIb(HOXI0pHPOBAHHE.
CesleKTHBHOCTH paJMKaIbHBIX PEaKIHii i OTHOCHTE IbHAs CTAOMIBHOCTD AJTKH/IBHBIX PAHKAJIOB.
Tepmuuecknit u katanuTHueckuii Kpekuur. MOHHbIE peakiuy ajKaHOB B CyNEPKHCIBIX Cpeax
(aefitepoBosopoaHblif 0OMeH U rajorenuposanue). [{uknoankansl. MeToas! CHHTE3a U
CTPOCHHE LMKJIONPONAHOB, LMKJI00YTaHOB, IMKJIONEHTAHOB M LIHKJIOreKkcanoB. CHHTE3
COC/IMHEHHIT CO CPEIHMM Pa3MepoOM LMKJIa (alMIOMHOBAs KOHAeHcaw s ), TUIIBI HanpsKeHUs B
LMKJIOAIKaHaX ¥ MX [0Jpa3/Ie/iecHHe Ha MaJible, CpeiHue M MaKpoLHK/Ibl. KoHpopmanuoHHbit
AHaJIN3 UMKJIOreKCaHa, MOHO- M JIM3aMELIEHHbBIX LIMKJIOMeKCAHOB; aKCHAJIbHBIE
IKBATOpHAJIbHbIE CBA3H. BisiHue KOHPOPMALMOHHOIO NONOKEHHs (YHKUHOHAIBHBIX TP Ha
HX PEaKIHOHHYIO CIIOCOOHOCTH B Psi/ly MPOU3BOIHBIX LIHKJIOTEKCAHA HA IIPUMEPE peaKiuii
3aMELICHHS, OTLIEMICHHS U OKHCIICHHs. Peakunu paciuupenus U Cy)KeHUs LHKIIOB TPy
A€3aMHUHUPOBAHHMH NEPBUYHBIX aMHHOB ([leMbsinOB). CyxeHue uukia B peakuun GaBopekoro
(0t -raJIOreHIUKI0aJIKaHOHBI).

4. Mupon. Cuntes NpoM3BOAHBIX HHI0/A U3 (JeHHUITHAPa3HHa U KeToHOB (Puimep). CuHTe3
MH/10/1a ¥ €O NPOU3BOJHBIX U3 2-alIaMUHOTOIY0N0B (MaenyHr). Peakuun 3/1eKkTpoduabHoro
3aMELLECHHS B TUPPOJIBHOM KOJIbLIE MH/I0J1a: HUTPOBaHHE, (OPMHUIHpPOBaHHE, FAJIOreHHPOBAHKE.

5. DnexTpopuabHOE 3aMelIeHne Y aToma yriepoaa. Mexanu3amsl 3ameresus Sgl, Sg2, Sei.
Hykneopuibublii katanu3s 31ekTpoduibHOro 3amenienns. Biusiaue crpykTyps cyGerpara u
3(exToB Cpe/ibl Ha CKOPOCTH M HANPABJICHHE peakimii. 3amelnenue y 01eUHOBOro aToMa



yIjlepo/ia i B apOMaTH4YeCKOM KoJiblie. ['eHepupoBanue 2/1eKTpopHIbHBIX peareHToB. [IpaBuia
OpHEHTALMM ¥ UX MOJIEKYJIAPHO-0pOHTAIbHAS HHTEPIIpeTaLis. DJIeKTPOPHIbHOE 3aMeleHHe
JAPYTUX IPyNIl, KpoMe Bojopoa. Hnco-3amerieHue.

6. Auikenbl. MeTo/bl CHHTE3a: TMMHHUPOBAHHE TaJOT€HOBOAOPOIOB M3 AIKHITAJOreHH/I0B,
BOZbI M3 CrUPTOB. CHHTE3 alKEHOB U3 YeTBEPTHYHBIX aMMOHHUEBBIX coseit ([odman), N-okuceit
TPETHYHBIX aMHHOB (Koym). CrepeocenekTuBHOE BOCCTAHOBJICHHE QJIKMHOB.
CrepeocenekTHBHBIN CHHTe3 yuc- W mpanc-ankedoB u3 1,2-nmonos (Kopw, Yunrep).
PernocenexTuBHbIi cuHTe3 ankeHoB W3 To3MiaruapazoHoB (Illanmpo). Peakums Burrura kax
peruocriennpuueckuii Metoa cuHTe3a ankeHoB. OCHOBaHHS, MCIHOJb3yeMblE B DEaKIMH.
CrabnimsupoBannble M HecTaOMIM3MpOBaHHble — WiMABL — CTEPEOXMMHS  peaKIuH.
XeMOCe/IeKTUBHOCTh  peakunu Butrtura. [lomyuenne 3¢upoB ankuidocdOHOBBIX KHCIOT
(Muxasie—ApOy30B) U UX HCIOJIB30BaHHE B CHHTE3e aJKeHOB (BapuaHT Burrura—XopHepa—
IMMOHCA). Peakuuu AJIKEHOB: 31EKTPOPHIBHOE MPUCOEMHEHHE rajoreHoB,
rajioreHoBoaopoaoB, Boabl. [lpoueccer, comyrcrByroume Adg-peakumsM: —CONPSHKEHHOE
MPUCOCIMHEHNE, THAPHIHBIC ¥ AJIKWIIbHbIE MUIPalMH. ["MAPOKCH- M aIKOKCHMEPKYpPHPOBAHHUE.
Perno- u crepeocenekTHBHOE TNpHCOeAMHEHHe TuApHAoB Gopa. Pernmocnennpuueckue
ruzpobopupytoume arenthl. [Ipespauienne GopopraHuyeckux coeMHEHUH B alKaHbl, CIUPTHI,
ankuiaraioreduapl.  Oxkucnenne ankeHoB 10 okcupanoB ([Ipunexaes). [louwstne 06
SHAHTHOMEPHOM SMOKCHAMpPOBaHuM ankeHoB no Illapnuiecy (B mpucyTCTBHM HM30mponuiara
THTaHa U 3pupa L-(+)-BUHHOH KHCIOTHI). [{uc-rHAPOKCHIMPOBaHHE AIKEHOB 10 Baruepy
(KMnOy4) u Kpure (OsOy4). PanukanbHble peakiuuu aJKeHOB: NPUCOEAMHEHHE GPOMHCTOrO
BozlopoJa nno Xapaiiy, CepoBOJ0pOAa H THOJIOB.

7. INuppos. Cunres nupposio no Kuoppy u mno 'anuy u apyrue meroasl cuHTtesa. Peakiuu
EKTPOPHIBHOIO  3aMelleHHMS: HUTPOBaHME,  CyJb(UpPOBaHHE,  raJOreHUPOBAHME,
(popmunmpoBanue, anunupoBanue. Jlpyrue peakiuu nuppoJios.

8. Peakunu >1MMHHEMPOBaHUs (OTIIEIICHHS ). MeXaHU3MBbl F€TepPOJIMTHYECKOTO
snumuHupoBanus E1 u E2. Crepeoanekrponnsie TpeGoBanus u crepeocneunpudnocts npu E2-
3JIMMUHUPOBaHUH. TepMHUueckoe CHH-2IMMUHUPOBAHHE.

9. Cnuprbl. MeToabl CHHTE3a OJHOATOMHBIX CIHMPTOB: M3 QJKEHOB, KapOOHMJIBHBIX
COCIMHEHHUHU, CIOXKHBIX 3()UPOB M KapOOHOBBIX KHCIOT. Peakuuu OJHOATOMHBIX CIHPTOB:
3aMELICHUE  THAPOKCHJIBHOHW  rpynmnbl B cOMpTax Ha rajored (moa  JeHcTBHEM
rajioreHoBOAOPO/IOB, rajoreHu108 (ocdopa M XJOpHCTOro THOHMIA). PeareHTsl perno- u
CTEPEOCEIEKTUBHOIO  3amellenus  (Komrulekesl  Tpudenundochura ¢ ragoreHamu u
YETBIPEXXJIOPUCTBIM ~ yriepojaom). Jleruaparauusi crnuptoB. OKHCIEHHE MEPBHYHBIX U
BTOPMYHBIX CIUPTOB. PeareHThl OKHMCJIECHHS Ha OCHOBe coeauHeHuit xpoma (VI), amoxcuia
Maprasua u anmetuicyiabpokenaa (meroasl Moddera u Cepra). MeToasl cuHTE3a M peakiuu
JABYXaTOMHBIX ~cnupToB. OkucaurenpHoe pacuiersienne 1,2-11010B  (MOAHAS  KHCIIOTA,
TeTpaalerar cBuHLa). [TuHakoIMHOBas neperpynnupoBKa.

10. Tuoden. Merombl nojyueHust ¥ peakunu. Peakuuu ¢ 31eKTPOQHIBHBIMH pEAreHTaMu:
MPOTOHUPOBAHKE, CYJIb(HPOBAHME TaJOreHHPOBAHWE, AIlMINPOBAHHE, METAIMPOBAHME,
peakiuu 1o aToMy cepbl. Peakunu ¢ HyKJ1eo(HIbHBIMU peareHTaMH.



11. IleperpynnupoBku B KapGOKaTHOHHBIX unrepmennarax. Knaceudukauns neperpynnupopok:
[THHAKOJIMHOBAsA M PETPONHHAKOIMHOBAS, MeperpynmnupoBka JleMbsSHOBA. [leperpynnuposka
Barunepa-Meiiepseiina. [leperpynnuposku ¢ murpammeii x aromy aszora (l'opmana, Kypuuyca,
bekmana). Peakuus baiiepa-Bunrepa.

12, Anbaermasl m KeroHnl. MeTosb! NOJIyeHHs albJETHIOB W KETOHOB: W3 CIIMPTOB,
NPOM3BOJHBIX KapOOHOBBIX KHCJIOT, alIKeHOB (030HOJM3), AIKHHOB (ruapoGopupoBanue), Ha
OCHOBE METalJIOPraHuYeCcKHX COeAMHeHH. AUMIMpOBaHHE M (opmunmpoBanue apeHos.
Peakunn anbaeruzioB u ketoHoB: npucoeauHenue BOJIbI, CIIUPTOB, THOJIOB. 1,3-JluTHaHBI U HX
HCIHOIB30BAHKE B OPraHuyeckoM cuuTese. ObpalleHne moaspHOCTH C=O-rpynmsL. [Tonyuenue
OHMCYIBOHTHBIX MPOU3BOAHBIX M LIMaHTHIPHHOB. B3aumoeiicTBHe anbleruioB U KeTOHOB ¢
ninaamu pocdopa (Burrur) u cepel. BzaumoneiicTue QIBZIETHIIOB H KETOHOB C a30THCTBHIMM
ocHoBauuamu. [lleperpynnuposka bekmana. BsaumoneiicTBue QIbJICTHIOB W KETOHOB ¢
MCTA/IOPraHUtieCKHMH  COCIMHCHUAMA. EHAMMHBI, MX alKuiupoBaHHe u alMJIHPOBaHKE.
AJIBJIONIHO-KPOTOHOBAS  KOHACHCALHS AIBACTHIOB M KETOHOB KaK METOJ YCJIOXKHEHHS
Yriepoaxoro ckenera. Hanpasnennas anb1onbHas KOHIeHCAIMS PasHOMMEHHBIX AJIbIErHJIOB C
HCTIOIL30BAHHEM JINTHEBBIX W KPEMHMEBBIX 3pUpoB eHonoB. KouneHcamms QIbJETHI0B |
KETOHOB € MaJIOHOBBIM 3(HPOM H JAPYrHMH COEAMHEHHSIMH C AKTUBHON METHJICHOBOI rpynmnoi
(KueBenaresn). AMHHOMETHIIMPOBAHHE QJIBAETHIAOB M KETOHOB (Mannnx). Bensounosas
KOHJeHCauus. KoHIeHcanms ¢ HUTpoasKaHaMH (AHpH). BoccTaHoBiIeHME albAErHaOB M
KETOHOB 10 CIUPTOB, PeareHThbl BOCCTAHOB/ICHHS. JIe30KCHIeHHPOBAHHE AThICTHIOB U KETOHOB:
peakunn Kiemmencena u Kuxnepa-Bons(a. Okucnenne QJIbJICIHJIOB, peareHTbl OKHCJICHHS.
OKucnenne KeTOHOB HAZIKMCIOTAMH 110 baitepy-Bunnurepy.

13. INupuamn. Cuutes npoussoasbIX nupuansa no I andy. CHHTe3 YaCTHYHO I'MAPHPOBAHHBIX
MIPOM3BOMHBIX - MHPHAHHA 1yTeM  [4+42]-LMKIONPHCOSMHERUA  (TeTepo-peaKius Junbca—
Anbaepa). Peakumn nupuamna ¢ ankuiarazorenuaamu. OKHCACHHE W BOCCTaHOBJICHHE
MUpHAKHHA. Peakiuu 31eKTpouILHOrO 3amMelenus B MHUPH/IMHE: HUTPOBaHHeE, CyIb(pUpOBaHHE,
rajoreHupoBanne. N-OKMCH NHPHAMHA M HMX HCNOMb30BAHHE B PeaKuMd HHTPOBAHUS.
Hykneoduabnoe samemenne atomos Bomopoza B MUPHIMHE B peaKUMsAX C aMHIOM HaTpus
(UnunGabun) u pennmmnTiem. 2- u 4-METHJINMMPHIMHBI KAK METHJICHOBbIE KOMIOHEHTHI B
KOHJICHCALMSAX C aJIbAErHIaMH.

14. KapGenunesbie noubl (kapbokaTuons). I eHepanns KapOOKaTHOHOB B PacTBOpax M B ra3zoBoii
(haze. BiustHHE CTPYKTYPHBIX H COJBBATALIHOHHBIX (haxkTopoB Ha cTAGHIBHOCTL KAPGOKATHOHOB.
Crpoenne kapGokaTHOHOB. [TOHATHE O HEKJIACCHUECKHX HOHAX. OCHOBHBIE THIIBI peakumii
KapOOKaTHOHOB M 06]AaCTH HX CHHTETHYECKOTO MCIOJb30BAHHSL. Ckenernble neperpynnupoBku
H THAPHIHBIC CABUIH B KapOOKaTHOHAX.

I5. KapGonosbie KHCIOTBI M HX NPOH3BOAHBIE. MeToznbl CHHTE3a KMCIIOT: OKHCIeHHe
NEPBAYHBIX CIIHPTOB M JIbJICTH/IOB, AJIKEHOB, AJIKHHOB, AITKHIOEH30/108B, THJIPOJIM3 HUTPHIIOB M
APYFHX  IIPOM3BOJAHBIX KAapOOHOBBIX KHCIOT, CHHTE3 HA OCHOBE METaIJIOPraHHYeCKHX
COC/IMHEHMI, CHHTE3bl HA OCHOBE MAJOHOBOIO oupa. Peakuun KapGOHOBBIX KHCIIOT:
ranorennposatue  no  I'emo-Mosbrapiy-3enunckomMy, — mHpoIMTHUECKas KETOHHU3aLIHs,
anektponns no  Kosbbe, nekapGokcunupoBanue o XyHeaukkepy. Metoasl nonyueHus
NPOH3BOAHBIX KAapOOHOBBIX KHMCJIOT: TaJOreHaHTHAPHIOB, AHTUJIPHIOB, CIIOKHBIX 3()HPOB,



HUTPHJIOB, aMHIOB. KeTeHbl, X MONyYeHHe H CBOHCTBA. Peakiuu MpOM3BOAHBIX KapOOHOBBIX
KHCJIOT: B3aMMOJEHCTBHE ¢ HYK/IeO(MJIbHBIMU peareHTaMu (BOZAA, CIHUPTHI, aMMHAK, aMHMHBI,
MeTa/JIOpraHuyecKue coeanHenns). BoccTaHOB/ICHHE TalOTeHAHTHAPH/IOB 110 lBACTHIOB 10
Po3eHMyH/Iy ¥ KOMIUIEKCHBIMH THIPHIaMH MeTa/UIoB. B3auMoeHCTBHE rajoreHaHruApuios ¢
auasomeTaHoM (peakuusi ApHara-Diicrepra). BoccTraHOBICHHE CI0XKHBIX 3(UPOB 10 CIUPTOB U
/IbJErHI0B, HUTPUIOB — 0 AMHHOB M aIbJErHI0B KOMIICKCHBIMH T'HIPHAaMH METAILIOB.
MasloHOBasi KHCJIOTA: CHHTE3bl C MaJOHOBBIM 3(upom, peakuus Muxasis, KOHICHCAUHH C
anpaerugamu (Kuesenaresn). Cnoxuod(upHas W alMIOMHOBAs KOHIACHCALMH. OcobeHHOCTH
3)UPOB IBYXOCHOBHBIX KHCJIOT (00pasoBanue KapOOLMKIOB) B 9THX peakuusx. CokHbIC
SQUpbl O -TAJOreHOKHCI0T B peakumsix Pepopmarckoro. AleTOyKCYCHBI 3pup H ero
MCII0JIb30BAHUE B CHHTE3E.

16. XuHONMH ¥ M30XHHOMMH. CHHTE3 XMHOJIMHA M 3aMELIEHHBIX XWHOJIMHOB M3 aHHJIMHOB 110
Ckpayny u JleGuepy—Muiepy. CuHTe3 H30XHHOJIHMHA 110 Bumnepy-Hanupansckomy, [lnkre-
[Unenrnepy. Peakuuu XWHONMHA M M30XMHOJMHA C AJIKHIraJoreHHIamH. Okucnenue
BOCCTAHOB/JICHHE XHHOJIMHA, M30XMHONMHA. Peakumu >1eKTpOQHIBHOrO M HyKICOQHIBHOrO
3aMelLeHNs.

17. DnekTpoMIbHOE 3aMelleHIe B apomMaTHyeckoM psisy. HuTpopanue, raloreHHpoBaHue
cynbuposanue. Knaccuduxaims peakiuii apoMaTHieckoro 31eKTPOQHIBHOTO 3aMELICHHUS.
BiusiHue 3aMecTHTe el B OEH30/1bHOM KOJIblle Ha CKOPOCTh U HANPaBJIeHHe 3eKTPOYHIBHOrO
samenienns. CoracoBaHHas 1 Hecornacosannas opuenTanus. Hurposanne. Hutpyiomme
areHTbl. MeXaHH3M peakiuu HuTpoBanus. Hurposanue 6eH3o/1a v €ro 3aMeleHHbIX.
Hutposanue Gudennna, HadTanuHa, apoMaTHUECKUX aMHHOB H ¢penona. [Tonyuenne
NoJMHATPOCOeAMHeHnH. Mnco-aTaka u UIico-3aMelleHHe B PEAKLUSX HUTPOBAHUL.
BoccTaHOBJIEHHE HUTPO-TPYIIIBI B PA3IMYHBIX YCIOBHAX.

[anorenupoBanue apeHoB. [aorenupyiomue areHTbl. MexaHu3Mm rajloreHHpoBaHus
apeHoB W KX npon3BoaHbIX. CysbpupoBanue. Cynbdupyiomue arentsbl. Kunernueckuit 1
TePMOIMHAMUYECKHH KOHTPOJIb peakuny (Cyabdpuposanue (enona u HadranuHa).
[Tpespaienne cyab(Orpynsl.

18. AJKHHBL. MeTO/bl CHHTE3a: OTIIENJICHHE raJIOreHOBOAOPOAOB U3 IUrajloOreHH/I0B, peaKins
1,2-muruapazosos ¢ okeuaoM prytu (II) n TerpaaneraTtom CBHHIA. YenoxKHeHHe yriiepoaHoro
cKeJleTa AIKMHOB: PeaKIlMK aLeTHICHN/IOB HATPUSA M ME/IH, MarHHHOPraHH4EeCKMX NPOU3BOHBIX
ankHHOB. KoHAeHcalHs ankuHos-1 ¢ keToHamu u anbaerniamu (Pasopekuii, Penne). Peakunn
QJIKHHOB. [ aJOreHMpOBaHHE, TMAPOraJoreHHpoBaHKe, rUApaTaLHA (KyuepoB). AueTujeH-
anneHoas u3omepusaums. CmeuleHHe TPOHHOHW CBSA3H B TEPMHUHAIBHOE  MOJOKEHHE.
OKHC/IHTEIbHAS KOH/ICHCAIHS TEPMHHATBHBIX QJIKHHOB B IPUCYTCTBUHM CONCH MEIH.

19. ®ypan. Meroasl cuHTesa M peakuuu. Peakumm ¢ 31eKTPOQHIBHBIMU  PeareHTaMu:
NPOTOHHpOBAHHKE,  Cy/Ib(UpOBaHHE, — TAJIOrCHHPOBAHME,  ALMIMPOBAHHE,  PEAKIHH c
OKHCIIUTENSAMH, MeTaunpoBanne (ypana; GypaH Kak JHeHOHIL.

20. DaekTpoduibHoe 3aMelmleHHe B APOMATHYECKOM  psiay. AJIKHJIMpOBAHHE H
aumsmposanme. Askuiuposanue apenos no ®puaemo-Kpadrey. AJKHIHPYIOUIHE areHThb.
Mexanusm  peakumu.  Ilonmankuiupopanue.  [loGounbie  MpOUECCHL  M3OMEPH3ALMS



QIKHWIHPYIOLIEr0 areHTa M KOHEYHBIX npoayktoB. CuHTe3 auapun- u TPHAPHJIMETAHOB,
ALMIMPOBaHHE apeHOB. AUWHPYIOIIHE areHThl. MexaHu3m peakunu. PermocenekTHBHOCTB
anuimpoBanusa.  OcobGeHHOCTH AUMIHPOBaHUS  ()EHOJIOB, neperpynnuposka  ®puca.
DopmuIHpOBaHKE 110 [arrepmany-Koxy, ["arrepmany u Bunscemeiiepy. O6nacts [IPUMEHEHUS
THX peaKkUuii.

21. AMunbI. MeTozbl NONyYeHns aMHHOB: AIKHIHpOBAHHE aMMHaka M aMHHOB 10 ['odmany,
$ramumuna  kamus (T abpuanib),  BOCCTAHOBIIEHHE A30TCOZCPXKALIMX  [TPOM3BO/IHBIX
KapOOHHJILHBIX COGMHEHHH U KapOOHOBBIX  KHCJIOT, HUTPOCOCIMHEHUH, AJIKMIIa3H/I0B.
[leperpynnuposkn Topmana Kypuuyca. Cuntes amunos ¢ TPETHYHBIM  AJIKUJIbHBIM
panukanom (Putrep), B3aumoseiictue anbierumos u KETOHOB ¢ (OpMHATOM aMMOHMS
(Jlefikapr). Peakumn amuuOB. AJIKMIIMpOBaHHE U aunmposanne. Tepmuueckoe pasnoxenue
THAPOKCHIOB  TeTpaankuiamMmonus no lodmany. Okucienue TPETHYHBIX aMHUHOB 10 N-

OKCHJIOB.
PaspaGorumk: 1.x.H., npodeccop % M’\ 10.B. Ulknses

COI'NTACOBAHO
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