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I. PeakuuonHas cnocoGHOCTb apOMaTHYECKHX TeTEPOLMKIMYECKHX CoenHeHHil (obmas
XapaKTepUCTHKA, CXOACTBA M Pa3/IMyMsl B peaklusaX nupposa, Gpypana, THOpEHa, MUPHIHHA).
Peakinn s1ekTpoduabHOrO NpucoeMHEeH s K aTOMY a30Ta, peakUuH 3MeKTPOGHILHOTO H
HYKJI€O(DUIILHOTO 3aMELLICHHS [IPH aToMe YIJIepo/ia, MeTaIoOpraHuyecKue NPOH3BOIHbIE.

2. Hykneodunsnoe 3amemenne B anudarudeckoM psaay. Mexauusmbl Syl u Sy2, cMeIaHHBIH
HOHHO-NIAPHbIH MeXaHu3M. BimsHue CTpykTypbl cyGcTpaTa M MOJNSPHOCTH PAcTBOPUTENS Ha
CKOpPOCTH M MEXaHM3M peakund. AHXHMEPHOE COIEHCTBHE M CHHAPTETHYECKOE YCKOpEHHE,
y4acTHe COCEAHUX IPYIII, EPErpyniupoOBKH B X0/e HYKJICOPHIBHOrO 3aMeIEHHUS.

3. Aaxanbl. MeTO/Ibl CHHTE3a: T'H/IPHPOBAHHE HEeTlPeIe/IbHBIX YIJIeBOA0POIOB, CHHTE3 Yepes
JIMTHHANAIKHIIKYTIPATBI, 21EKTPOIH3 coliert kapboHoBeIX KucsioT (Kosnbbe), BoccTaHoBIeHHE
KapOOHHMJIbHBIX COeMHEeHMIT. Peakiny ajkaHoB: raloreHHpoBaHKe, Cyib(HOXIOpPHPOBAHHUE.
CeseKTHBHOCTD pa/IMKAIbHBIX PEAKIHMI H OTHOCHTE/IbHAS CTAOMIBHOCTD ATKUIBLHBIX PAIMKAJIOB.
Tepmuueckuii u KaranuTHueckuii Kpeknur. MOHHBIE peakiuy allKaHOB B CYNEPKUCIBIX Cpeax
(neiiTepoBoiopoanblii 0OMeH U raorennposanue). [{uknoankansl. MeTospl cHHTE3a H
CTPOCHHE LUKJIONPONAHOB, HMKJI00YTaHOB, IHKJIONEHTAHOB M IIHKJIOreKkcanoB. CHHTE3
COC/IMHEHHH CO CPEJHHM pa3sMepoM LIMKIA (aMIONHOBAs KOHAeHcawus ). THIbI HanpskeHus B
LMKJI0QJKaHaX M MX M0Apa3/Je/ieHHe Ha MaJible, CpelHue  Makpounkibl. KoHdopMauuoHHbIi
AHAJIM3 LMKJIOreKCaHa, MOHO- M JIN3aMELLICHHBIX LIMKJIOTeKCAHOB, aKCHAJIbHBIE U
IKBaTOpHAJIbHbIC CBSA3H. BinsHue KOHPOPMALMOHHOTO N0J0XKeH s (YHKLUHOHAIBLHBIX FPYIIN Ha
HX PeaKLHOHHYIO CIIOCOOHOCTD B Psi/ly MPOM3BOIHBIX LMKJIOreKCaHa Ha MpUMepe peakiuil
3aMeLLeHHs], OTLIEIICHHs W OKUC/IeHHs. Peakinu paciuupenus U CyKeHUs! LIMKIIOB TIpH
Jle3aMHHHPOBAHUH NEPBUYHBIX aMUHOB ([lembanoB). CykeHue 1nkIa B peakiun PaBopckoro
(0L -raJIoreHIMKII0aIKAHOHBI).

4. Mupon. CunTes Npou3BOAHBIX HH0IA U3 PeHuIrapasuHa u keToHoB (Puiep). Cunres
MHJI0J1a U €r0 MPOM3BOAHBIX U3 2-alnIaMHHOTOTY0s10B (ManenyHr). Peakiuu 31eKTpoduabHOro
3AMEILICHHUS B MUPPOJILHOM KOJIbLIE HHJI0/1a: HUTPOBaHKe, (POPMHUIMPOBAHKE, TAJIOTeHHPOBAHHE.

5. DnexkTpopuibHOE 3aMelleHe y atoma yriepoaa. Mexanusmsl 3amemenns Sgl, Sg2, Sgi.
Hykneodunbupiii karanus snektpouiabHoro samerenus. Biusuue crpyktypsi cyGeTpata u

s dexToB cpeabl Ha CKOPOCTH M HANPaBJIeHHE peakimii. 3amelnenne y 01e)MHOBOro aToMa
yrjiepojia ¥ B apOMaTH4eCKOM KoJiblie. ['enepupoBanue 21eKTpouIbHBIX peareHToB. [Ipasuia



OpPHEHTALIMH U X MOJIEKYJIPHO-0pOUTAIbHAS HHTEpIpeTalHs. NeKTpo(HIbHOE 3aMeleHHe
JPYTHX TPYIII, KpoMe BoAopoaa. HMnco-3aMelleHue.

6. AlIKeHbI. MCTOJIBI CHUHTE3a: 3JIMMUHHPOBAHHE TaJION€HOBOJAOPOJAOB M3 AJIKHIITaJIOreHHIOB,
BOJIbI U3 CciupTOB. CHHTE3 QJIKeHOB M3 YeTBEPTHUHBIX aMMOHHMEBBIX cosie (["odman), N-okucei
TPETHYHBIX AMHHOB (Koym). CrepeocesneKTUBHOE BOCCTAHOBJIEHUE AJIKUHOB.
CrepeoceleKTUBHBIN CHHTE3 yuc- W mpanc-ankenoB wu3 1,2-nuonoB  (Kopu, VYumrep).
PernocenekTHBHBIN CHHTE3 alKeHOB M3 To3uaruapazoHoB (Lllamupo). Peakuus Burrura kax
pernocniennprueckuii MeToJa CcHHTe3a ajikeHoB. OCHOBaHHS, HCIOJAb3YEMbIE B pPEaKIHH.
Crabuin3upoBanHble M HectaOuiaM3upoBaHHble — WML — CTEPEOXHMMHS  pEaKiMH.
XemoceseKTUBHOCTh peakunu Burrura. [lomyuenne 3¢gupoB ankunpocOHOBBIX KHCIIOT
(Muxasns—ApOy30B) U HX HCIOJIB30BAHHE B CHHTE3€ aIKeHOB (BapHaHT BurrHra—XopHepa—
DMMOHCA). Peakuuu AJIKEHOB! EKTPOPHIBHOE NPHCOEIHHEHHE raJloreHoB,
rajoreHoBoA0poaoB, Boabl. [lpomecchl, comyTeTBylomme Adg-peakuusaM: CONMPSIKEHHOE
NPUCOEANHEHNE, THAPHIHbIC W AJKHIbHbIE MUTpalnH. ['HAPOKCH- ¥ AIKOKCHMEPKYPHPOBaHHE.
Perno- W cTepeocejeKTHBHOE [pUCOeAMHEeHHe TIuapuaoB Oopa. Permocnenmduueckue
ruapobopupytomine areHThl. [IpeBpamenne 60popraHnyecKuX COCAMHEHHUH B ajlKaHbl, CIIUPTHI,
ankuiranoreduapl.  Okucrnenue ankeHoB 10 okcupanoB (ITpunexaes). [lonsarue 06
JHAHTHOMEPHOM JIOKCHAMpOBaHUM ankeHoB no Illapriecy (B mpuCYTCTBMM H30MpOIMJIaTa
tataia ¥ 3pupa L-(+)-BUHHON KHMCIOTBI). [[uc-rHAPOKCHIMpOBaHHE alkeHOB 1o Baruepy
(KMnOy4) u Kpure (OsOg). PaamkanpHbple peakilMy ajlKEeHOB: NPHCOEIMHEHHE OpPOMHCTOro
BOJI0po/a no Xapatiy, CepoBoI0po/ia H THOJIOB.

7. IMupposn. Cunre3 nupposioB no Kuoppy u mno 'anuy u apyrue meTois! cuHTtesa. Peakuuu
31eKTPOPHIBHOIO  3aMEelleHHUs: HUTpPOBaHWE,  CyJb(UpPOBaHHE,  TAJOrE€HHPOBAHHE,
(GopmunupoBanue, auuaIMpoBanue. JIpyrue peakiuu nupposios.

8. Peakiuyu 3/1MMHHAPOBaHKs (OTIIEIUIeHUS ). MeXaHH3MBbl IeTepPOJIUTHYECKOro
smumunnposanus E1 u E2. Crepeosnexrponnbie TpeGoBanus u crepeocnennduunocts npu E2-
3IMMUHUPOBaHUH. TepMuUecKoe CHH-2IMMUHHPOBAHHE.

9. Cnuprbl. MeToibl CHHTE3a OJHOATOMHBIX CIMPTOB: M3 a&JKEHOB, KapOOHMIIbHBIX
COEJIMHEHMH, CI0KHBIX 3(QUPOB M KapOOHOBBIX KHCIOT. Peakuuu OJIHOATOMHBIX CIHPTOB:
jaMEleHHe  THAPOKCHJIBHOW Ipynmbl B COMpTax Ha rajored (moa  JeHCTBHEM
raJoreHOBOJAOPOAOB, rajoreHuIoB (Qocdopa M XJIOPHUCTOro THOHMIA). PeareHTBl peruo- H
CTEPeOCeIeKTHBHOTO  3aMellenus  (KoMruiekebl  Tpupenundochuua ¢  rajoreHamMu H
YETBIPEXXJIOPUCTBIM  yriaeposaom). Jleruaparaumst cnuptoB. OKHC/IEHHE [MEPBHYHBIX H
BTOPUYHBIX CIUPTOB. PeareHTbl OKMCIeHHs Ha OCHOBe coeaumHenuit xpoma (VI), amoxcuaa
Mapranua u aumetuicyibpokeuna (meroas Moddera u Cepra). MeTo/ibl CHHTE3a M peaklnH
JBYXaroMHbIX crupToB. OkucauTenpHoe pacuienyiende  1,2-11oi0B  (MOJAHAs — KHCIIOTA,
Terpaauerar cBuHIA). [TMHaKOIMHOBAs neperpynnupoBKa.

10. Tuoden. Metoabl mosny4yeHuss W peakiuu. Peakium ¢ 3/1eKTPO(YHUILHBIME pEareHTamu:
MPOTOHUPOBaHKE, CyJIb()UpPOBaHHE TaJOreHHPOBAHHE, ALMIMPOBAHHE, METALIMPOBAHHUE,
peakimy 1o aToMy cepbl. Peakunu ¢ HyKkJI1€0QHIBHBIMH peareHTaMH.



11. [leperpynnupoBKH B KapOOKATHOHHBIX HHTEpPMEHaTaX. Knaccuduxauus neperpyninupoBoK:
[MHAKOJMHOBAS M PETPONMHAKOMMHOBas, neperpynmuposka [lempsHosa. [leperpynmnuposka
Barnepa-Meiiepseiina. [leperpynnupoBKu ¢ MUTpaliel K aToMy a30Ta (Todmana, Kypuuyca,
bekmana). Peakuus baitepa-Buiunrepa.

12. Aabaersabl M KeTOHbl. MeToJAbl NOJy4eHHs albACrHI0B M KETOHOB: M3 CIHPTOB,
NPOM3BOIHBIX KAPOOHOBBIX KHCJIOT, AIKEHOB (030HOJH3), AIKHHOB (ruppobopupoBaHue), Ha
OCHOBE METAUIOPraHMYECKUX COEJWHEeHH. AuunupoBanne u (GOPMHUIMPOBAHHE APEHOB.
PeaKIii aTbJerH0B U KETOHOB: MPHCOEJMHEHHE BOJbI, CIIUPTOB, THOJOB. 1,3-/lMTHAHBI H KX
HCIIONB30BaHKe B opranuyeckom cuntese. Obpauienne nonspaoctn C=O-rpynmbi. [Tonyuenune
GUCYNBOUTHBIX MPOU3BOAHBIX M IMAHTHAPHHOB. B3amMMoJeHCTBHE IBJCTHIOB H KETOHOB C
wimaamu pocpopa (BurTur) u cepbl. BaumoznencTsue anbACrui0B H KETOHOB € a30THCTHIMH
ocHoBaumsMH. IleperpynnupoBka bekmana. BsaumoneiicTBue anbAernioB H KETOHOB C
META/VIOPraHHYeCKMMH  COeMHeHUusAMH. EHaMHMHBI, HX aQJIKMIMPOBAaHWE H AlMIMPOBAHHE.
AJIBJIOJIBHO-KPOTOHOBAS KOHJIEHCALMS albJerHI0B M KETOHOB KaK METOX YC/IO0KHCHHA
yrepoiHoro ckesiera. HanpasnenHas asibJ0/bHas KOHACHCAHM Pa3HOMMEHHBIX alb/ICTHIOB €
HCIIONB30BAHMEM JIMTHEBBIX M KPeMHHEBbIX 3(pupoB eHosoB. KoHIeHcalus anbIeruioB H
KETOHOB ¢ MAJOHOBBIM HPOM M APYTHMH COSAMHEHHAMH C AKTHBHON METHICHOBOH rpymnmnon
(Knepenaresib). AMHHOMETHJIMPOBAHHE QJIbJICTHIOB M KETOHOB (Manuux). benzouHosas
KonneHcaims. KonzeHcauus ¢ HutpoaikaHamu (AHpu). BoccraHoBieHHE albJErHIOB H
KETOHOB JI0 CIIMPTOB, PeareHThl BOCCTAHOB/ICHNS. [I€30KCHI€HHPOBAHHUE A/Ib/ICTH/IOB H KCTOHOB:
peakimn Knemmencena u Kmwxknepa-Bonbpa. Okucienue anbAernjioB, pearcHThl OKHCJICHM.
Oxuc/IeHre KeTOHOB HajkucaoTaMu 1o baitepy-Buinrepy.

13. Tupummn. CuHTe3 MPOM3BOAHBIX MUPHAKHA 10 ['aH4y. CuHTE3 YaCTUYHO THAPHPOBAHHBIX
NPOM3BOJAHBIX [HPHIMHA myTeM [4+2]-UHKIONPHCOENHEHHS (rerepo-peakuus Jlunbca—
Anbaepa). Peakuun nupuamna ¢ ankuirazorenuaamu. OKHCIEHME W BOCCTAHOBJICHHE
nupuanHa. Peakimu 2MeKTpOQUIBHOrO 3aMeIleH s B MUPHAHHE: HUTPOBAHHUE, cynbdhupoBanue,
rajoreHupoBanue. N-OKHCH TNHMPHAMHA M HMX HCIOJIb30BAHHE B PEAKLIMHM HUTPOBAHMA.
HykneodunpHoe 3amellieHHe aToMOB BOJOPOJA B MHPHIMHE B PEAKUMAX C aMHIOM HaTpHi
(Yuyn6Gabun) ¥ (GeHWwUIUTHEM. 2- M 4-METHIMHPUAMHBI KaK METHJICHOBBIC KOMIIOHEHTBI B
KOHJIEHCALIMSX C aJIbJerH/IaMH.

14. KapGenuesble HOHBI (kapOoKaTHOHBI). ['eHepaius KapOGOKATHOHOB B PACTBOPAX M B ra3oBOi
(aze. BiusiHue CTPYKTYPHBIX H COJbBATALMOHHBIX (PAKTOPOB Ha cTabUIBHOCTh KapOOKATHOHOB.
Crpoenne kapOGokatnoHoB. [ToHATHE O HEKIACCHYECKHX HOHAX. OCHOBHBIE THIbl peaKIHid
KapGOKATHOHOB M 00JIACTH MX CHHTETHYECKOTO MCIOJb30BAHMS. CkeneTHble neperpyninupoBKU
M THIPHMIHBIE CIBUTH B KapOOKAaTHOHAX.

15. KapGonoBble KHCIOTBI M MX NpOM3BOAHbIe. MeTo/bl CHHTE3a KHCJIOT: OKHCIICHHE
[EPBUYHBIX CIIMPTOB M IbJACTH/OB, AIKEHOB, AIKHHOB, AJIKUIOEH30JI0B, THAPOJIM3 HUTPHIIOB H
JPYTHX TPOM3BOJAHBIX KapOOHOBBIX ~KHCJIOT, CHHTE3 HA OCHOBE METALIOPraHAHECKHX
COC/IMHEHMH, CHHTE3bI Ha OCHOBE MajioHOBOro adupa. Peakunu KapOOHOBBIX ~KHCJIOT:
rajoreaupoBanue 1o  [emo-Ponprapay-3eIMHCKOMY, — NMUPOIHTHYECKAs — KETOHM3ALMA,
snektponu3 1o Konbbe, aekapOOKCHIMPOBAHHE IO XyHcaukkepy. MeToabl MoTy4eHHs
[POM3BOJAHBIX KAapOOHOBBIX KHMCJIOT: TalOreHAHTHAPU/IOB, AHIHAPHIOB, CIOKHBIX 3¢pupos,



HUTPHJIOB, aMH0B. KeTenbl, UX nojyuyenne u cBoiicTBa. Peakunn npou3BoaHBIX KapGOHOBBIX
KHCJIOT: B3aMMOJCHCTBHE C HYKICODHUIBHBIMU peareHTamu (BoJa, CIIMPTHI, AMMHAK, aMHHBI,
METalJIopraHuyeckue coeanHenus). BoccranoBnenne rajoreHaHrHAPUIOB 0 AlbJErHIOB I10
PoseHMyH/y M KOMIUIEKCHBIMU THIPHIAMH MeTAIoB. B3aumoseiicTue rajoreHaHrHAPHIOB ¢
AMazoMeTaHoM (peakuus ApHara-diictepra). BoccranoBieHHe CIOKHBIX 3)HPOB J0 CIMPTOB M
QIbJIETU/IOB, HUTPUIIOB — JI0 AMHHOB M albJErMJIOB KOMIUIEKCHBIMH TMAPHIAMH METAILIOB.
MasioHOBas KHMCJIOTa: CHHTE3bl C MAJIOHOBBIM 3pMpOM, peakums Muxasis, KOHIEHCALMH C
anpaeruaamu (Kuesenarenn). Crnoxuod(upHas u anuaonHoBas KoHueHcaumu. OcoGeHHOCTH
9HpOB JBYXOCHOBHBIX KHMCIOT (0Gpa3oBanue KapOOUMKIOB) B JTHX peakumsix. CIOXKHbIE
SQUpbl . -raJOreHOKHCIOT B peakuusx Peopmarckoro. AmLeTOyKCyCHBIH 3pup u ero
MCIOJIb30BAHHE B CHHTE3E.

16. XuHonuH M u30XuHOMMH. CHHTE3 XHHOJMHA M 3aMELICHHBIX XHHOJIMHOB M3 AHWJIHHOB 110
Cxpayny u Jlebuepy—Munnepy. Cunres n3oxuHonuna no bumepy-Hamupansckomy, [Tukre-
[Ulnenrnepy. Peakumm XHHOMMHA M H30XMHOIMHA € aIKHIranoreHuzamu. OKHCIEHHE |
BOCCTAHOBJICHHE XWHOJIMHA, H30XHHOJMHA. Peakumu 571eKTpOQUIBHOIO M HYKICO(PUILHOrO
3aMelLEeHHMS.

17. Dnextpodunbroe 3amelienne B apoMaTHYeckoM psity. HuTpoBaHue, rajoreHHpoBaHue H
cyabuposanue. Knaccupuxaims peakinit apoMaTHYeCKOro 31eKTpodHIILHONO 3aMeleHH s,
Baunsinne samectutesnedl B 6eH30/1bHOM KOJIbIIe Ha CKOPOCTh M HANPABIEHHE 31EKTPO(GHILHOTO
samenenns. CoracoBaHHas ¥ HecorjacoBanHas opuentaius. Hurposauue. Hurpyromme
arenTel. Mexanusm peakunu HuTpoBauus. Hurposauue 6eH30/1a 1 €ro 3aMeleHHbIX.
Hurposaune Gudennna, Hadranmna, apoMaTHyeckux aMuHOB M (eHona. [Tomyuenne
NOJIMHAUTPOCOEAMHEHHH. Mnco-ataka u HIICO-3aMelleHHe B PeaKiusiX HUTPOBAHHS.
Boccranosienne HUTPO-rpyIIibl B Pa3IHYHbIX YCIOBUSIX.

["anorennpoBanue apenos. ['aorennpyiomiue areHTsl. MeXaHu3M raloreHHpOBaHHS
apeHoB u ux npousBoaHblX. Cynsdpuposanue. Cynbpupyiomme arentbl. Kunernueckuii u
TEPMOJIMHAMUYECKHIT KOHTPOJIb peakiuy (cyab(pupoBanne peHona u Hadranuua).
[IpeBpamenue cynb(orpymnisi.

18. Asikunbl. MeTobl CHHTE3a: OTIICIUICHHE TAIOTeHOBOJOPOAOB M3 JIUIalOreHU/IOB, PEAKIIHs
I,2-puruzpazonos ¢ okeuaom prytu (II) u TerpaaneratoM cBuHL@A. YCI0KHEHHE YIIEPOIHOTO
CKeJIeTa aJIKHHOB: PEaKLHH alUeTHICHH/I0B HATPUS U MEJIH, MArHHHOPraHWYeCKHX MPOM3BOAHBIX
ankuHoB. Konnencanms ankunos-1 ¢ keronamu u anpaeruzamu (Pasopekuii, Penne). Peakuuu
aikuHOB. ['anorenuposanue, ruaporajorenupoBanue, ruaparauns (Kyuepos). Anerunes-
ajyieHoBas  u3omepusauus. CmelieHHe TPOWHOW CBS3M B TEPMHHAIBHOE I10JI0KEHHE.
OxucuTeNbHAsS KOHICHCAINS TePMHHAIBHBIX &JIKHHOB B IIPUCYTCTBHM COJIEH MEJIH.

19. ®ypan. Metonsl cuHTe3a M peakuuu. Peakumum ¢ 571eKTPOQHIBHBIMH peareHTaMu:
NPOTOHHPOBAHKE,  CyJIb()MpPOBaHHE,  TaJOreHHPOBaHHE,  ALMIMPOBAHME,  pPEaKUHH  C
OKHCJIUTEJISIMHU, MeTa/lIupoBaHue pypaHa; pypaH Kak AHeHODHII.

20. DuexkTpoduibHOoe 3aMemieHHe B APOMATHYECKOM psiay. AJIKMAHPOBaHHE M
auniMpoBanue. AJKuiMpoBanne apeHoB 1o @puuemo-Kpadrey. ANKWIMpYIOIHME areHTI.
Mexanusm  peakunu.  Ilomuankummposarne.  [1oGouHble — MpomECCH: — M30MepH3aIMs



QIKHJIMPYIOUIEr0 areHTa W KOHEYHBIX MNPOAYKTOB. CHHTE3 aMapui- ¥ TPHApHIMETaHOB.
ALMIMPOBAHHE APEHOB. ALMIMPYIOIIHE areHThl. MexaHusM peakuuu. PeruoceneKTHBHOCTS
aumnuposanus.  OcoGenHocTd — aumampoBanus — (eHonoB, mneperpynmupoBka  Dpuca.
®opmunnposanue no Iarrepmany-Koxy, larrepmany u Bunsemeiiepy. O6nacts IIPUMEHEHUS
THX peaKuui.

21. Amunbl. MeTo/Ibl NONyYeHNsS aMHHOB: AIKHIMPOBAHHE AMMHAKA M AMHMHOB 110 ['opmany,
pramumupa  kamus  (FaGpuane),  BOCCTAHOBIIEHHE a30TCOJICPIKALIMX  ITPOM3BOIHBIX
KapOOHMJIBHBIX ~COENMHEHMH ¥ KapOOHOBBIX KHCJIOT, HHTPOCOEAMHEHMH, AIKHIA3NIOB.
[eperpynnupokn lopmana u Kypumyca. CuHTE3 aMMHOB C TPETHYHBIM AIKHIbHBIM
panukaiom (Purrep), B3ammoieilcTBHE aIbJIErMIOB M KETOHOB ¢ (POPMHATOM AMMOHMS
(J/lefikapt). Peakunmn aMMHOB. AJIKHIMPOBAHHE H aluaupoBanue. TepMuveckoe pasiokeHue
FMAPOKCHIOB TeTpaalkuiaMMoHus 1o [opmany. OxucieHHe TpeTHYHBIX aMHMHOB 10 N-

OKCHJIOB.
CocraBurens: 1.X.H., mpodeccop /—b“{‘ c 10.B. lknses
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