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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[esbr0 0CBOEHMSI JUCIUIUIMHEI ABISETCA (POPMUPOBAHHE CIEAYIONIMX KOMITETEHIINI:

—OIIK-3. CnocobGeH mNpUMEHSATh pPacCUETHO-TEOPETHUYECKHE METOAbl IS HM3y4YCHHUs
CBOWCTB BEIIECTB M IPOLECCOB C HX YYaCTUEM C HCIOJIb30BAHUEM COBPEMEHHOMU
BBIYUCITUTEILHON TEXHHUKH.

—OIIK-4. Crioco0OeH tIaHupoBaTh pabOThl XUMHUUYECKON HAMPABICHHOCTH, 00padaThIBaTh
U MHTEPIPETUPOBATH MOJIYYECHHBIC PE3YJIbTAThl C HCHOJIH30BAHUEM TEOPETHUECKUX 3HAHUU M
IPAaKTUYECKUX HABBIKOB PELLICHHUSI MAaTEMAaTUUYECKUX U (PU3NYECKUX 3a/1a4.

PesynpTaTramMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONINE HHIUKATOPHI TOCTHKESHUS
KOMIIETECHIINH:

NOIIK-3.1. [IpuMeHsieT TEOpeTUYECKHE M MOIYIMIIMPHUUECKUE MOJECIU MPH PEUICHUU
3aJja4 XUMUYECKOM HalpaBJIeHHOCTH.

NOIIK-3.2. Mcnionb3yeT cTaHJapTHOE MPOTrpaMMHOE OOecliedeHre Mpu PEeUIeHuH 3a1ad
XMMHUYECKON HANpaBJIEHHOCTH.

NOIIK-4.1. Hcnonw3yer 06a30Bble 3HAHUS B 00JacTH MaTeMaTUKd U (U3MKH TIpU
IUTAHUPOBAHUM PAOOT XUMHUYECKOM HAIIPaBIEHHOCTH.

NOIIK-4.2. OO6pabaTbiBaeT JNaHHBIE C HCIOJIB30BAaHMEM CTAaHJAPTHBIX CIIOCOOOB
anmnpOKCUMAIUHN YUCIEHHbBIX XapaKTEPUCTHUK.

NOIIK-4.3. UaTepnpeTupyeT pe3yabTaThl XUMUYECKUX HAOMIOACHUN C UCIIOIB30BAHUEM
($U3MUECKUX 3aKOHOB U IPEACTaBICHUH.

2. 33}13‘11/1 OCBOCHHA TUCHHUIIIMHBI

— OCBOUTH OCHOBBI KBAHTOBOW MEXaHHWKU M KBAHTOBOW XUMHHU,

— Tlomyunth mnpencraBieHne OO0 OCHOBaX CTPOCHHUS BELIECTBA, METOJAaX €ro
9KCIEPUMEHTAIBHOTO W TEOPETHYECKOTO H3YYEHUs, B3aMMOCBSA3M CTPOCHHS M CBOWCTB
XUMHNYCCKUX BCIICCTB,

— Hay4uThcsi IpUMEHSATh TEOPETUYECKHE 3HAHWS Ul DPEIICHHs KOHKPETHBIX 3a7ad B
KBAaHTOBOM MEXaHWKE W KBAHTOBOM XUMHHU; HAYYUTHCSA NPUMCHATH IIOJYUCHHBIC 3HAHHWA JIA
aHaJM3a ¥ MMPOTHO3a CBOMCTB Pa3IMYHBIX MaTEPUAJIOB M CUCTEM.

3. MecTo AUCUMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuumnnuna otHocuTes K broky 1 «Jlucuuninuasl (MOTyIN)»
JlucuuniamHa OTHOCHTCS K 4YacTH oO0pa3oBaTeIbHON Mporpammbl, (HopMUpyeMoOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SIBJISIETCS 00sI3aTENIbHOM TS H3y4eHUsl.

4, CeMeCTp OCBOCHHUSA U (1)0pMa HpOMe)l(yTO‘IHOﬁ aTTeCTalluM 10 JHCHHUIIJINHE

CemecTp 4, 5k3aMeH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

Jlis  ycHemrHoro OCBOEHUS JAWCHUILIMHBI TPEOYIOTCS pe3yibTaThl OOydYeHHUs TI0
CICMYIOIMM JUCHUIUIMHAM: Marematuueckuid aHanu3, Puswmka, Jlunelinas anrebpa u
AHAIUTHUYECKASI TEOMETPHUSL.

6. SI3bIK peaau3anuu

Pycckuit

7. O0beM TNCUMILIUHBI

OO61ast TpyA0€MKOCTh TUCHHUIUTHHBI COCTaBisieT 4 3.e., 144 qacoB, U3 KOTOPBIX:
— neknnu: 48 u.;
— MpaKTUYecKue 3aHaTus: 32 d.



B TOM YHCJIE€ IPAKTUYECKasi MOArOTOBKa: 32 U.
O06BemM camMoCTOATETEHON PabOThI CTYACHTA ONPECIICH YICOHBIM IIJIAHOM.

8. Couepmaﬂne AUCHUIIJIUHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM

Tema 1. OcHOBHBIE TOCTYJIaThl KBAHTOBON MEXaHUKH.

[Ipenmer KBaHTOBOW MEXAHUKHU M KBAHTOBOM XMMHH, CTAHOBJICHUE KBAHTOBOW MEXAHUKHU
(9KCTIEpUMEHTHI IO CTIEKTPaM I'a30B U 3BE3[l, OTKPHITHE KOPIYCKYJISIPHBIX CBOMCTB CBETa, TEOPUS
u nocrynarel bopa), BonHa 13 bBpoiins u ee CBOHCTBAa, BEPOSTHOCTH MECTOHAXOXKJICHUS
MUKPOYACTHL, MPHUHLIMI  CYNEPHO3WULIMHM, MPUHLUUII  HEONPENEJICHHOCTH, YpPaBHEHHE
[lIpenunrepa.

Tema 2. MaremaTuyeckuil anmnapatr KBAHTOBON MEXaHUKHU

Omneparop, coOcTBeHHbIE (YHKIMH. CIEKTPHl OIEpPaTopoB, CBOWCTBA KBAaHTOBO-
MEXaHUYECKUX OIEpaToOpOB, ONEPATOPHl KOOPAMHAT, ONEpPaTOp MMIIYJIbCa, ONEpPaTOp SHEPIUH,
MOMEHT HMITyJIbCa, KOMMYTAaTOpPbl ONEPATOPOB, IPUMEPHl KOMMYTATOPOB, KOMMYTallOHHbIE
COOTHOUIEHUS, MATEMATHUYECKUE OXUAAHUSA. CpPEAHUE 3HAUYCHMs, 3aKOHbl COXPAHEHUS U
CTallMOHAPHBIE COCTOSIHUS, IPEJCTaBICHUE BOJIHOBOM (DYHKIMU M ONEPAaTOPOB BEKTOpaMH U
MaTpULAMHU.

Tewma 3. OgHoMEpHBIC 3a/1a4X KBAHTOBOW MEXaHUKHU

JIBukeHre CBOOOJHOM 4YaCTHIIBI, OJJIGKTPOH B TMOTEHIUAIBHON $Me, JBYMEpHas
OeckoHeuyHas riy0oKas MOTEHIMAIbHAs SMa, YacTULa U OJHOMEPHBIH MOTEHIMAIbHBIN Oapbep,
rapMOHHMYECKUIN OCLIILISATOP.

Tema 4. /IBukeHue B 110J1€ LEHTPAIBLHOM CUJIBI

BogoponononoOHelii  aToM, KBaHTOBBIE 4HCIA, MPeoOpa3oBaHHE KOMILIEKCHBIX
opOuTanell B BEIIECTBEHHBIE, Tpaduueckoe M300pakeHne opoOurtanei (paauaibHble (QYHKIUH,
chepuyeckas 4acTb aTOMHBIX opOuTasen).

Tewma 5. DieKTpOHHOE BEPETEHO

JlanHass Tema BKiIOYaeT Takue Bompockl Kak: onbIT IlTepna-I'epnaxa, BomHOBas
(GYHKIMS 3JIEKTPOHA C YYETOM CIIMHA, ONEpaTOphl CIMHA, MATHUTHBIE MOMEHTBI

Tema 6. Cutyanust CO MHOKECTBOM 2JIEKTPOHOB

[IpyHIMI TOXAECTBEHHOCTH MMKpOYacTull, JeTepMuHaHT CnaTepa, BapHalllOHHBIE
METO/1, BapHallMOHHBIN MeToa PuTia, MeTo] camocoriacoBaHHoOro mnois Xaprpu-Poka (MeTox
Xaptpu, meron Xaptpu-doka), KIacCUPUKAIMS aTOMHBIX COCTOSIHUH MHOTORJIEKTPOHHBIX
aTOMOB, DJEKTPOHHBIE TEpPMbI M KOH(puUrypamuu, rudpuauzanus (THOpUAHBIE AaTOMHBIC
opOuTanu, TUIBl THOPUIN3ALINN), IEPUOJUYECKUN 3aKOH U KBAHTOBAas MEXaHHKa (IIOCTPOEHUE
3IIEKTPOHHBIX 000JIOYEK DIIEMEHTOB, IEPUOANIHOCTh COCTOSTHUN M IPYTHX CBOWCTB).

Tewma 7. Teopust BO3MYILIEHUI

CranuoHapHass TeopHsl BO3MYILEHHUM: CiIy4all OTCYTCTBUS BbIpokAcHMs, Ciyuai
BbIpoxkieHus, 3@ ekt Tapka, apdexT 3eemana.

Tema 8. CocrostHus monekyin u ypasHenue [llpenunrepa

MonekynsipHasi CTpYKTYpa, 3JI€KTPOHHBIE, KojeOaTenbHble U BpaIlaTeIbHbIe COCTOSHUS
MoJekys, npubmmwkenue bopaa-Omnmenreiimepa, >dexT Sna — Tennepa, MOH MOJIEKYJIBI
BOJIOPO/Ia C MO3UIINIA KBAHTOBON MEXaHUKH, UHTETpasnl S u H.

Tema 9. Mepapxust METOOB KBAHTOBOW XUMHH

Meton ab initio, BUA aHaIUTHYECKUX Oa3ucHBIX (QYHKUIUN, Oa3ucHble HAOOpHI,
HOJYDIMIIUPHUYECKUE METObl, T-3JIEKTPOHHOE NPHUOIKEHHE, MeTO] XIOKKEeNs, 3apsasl Ha
aToMax, TOpPSAOK CBsi3U, CBOOOJHAs BaJlEHTHOCTh, pacueT XHMHYECKUX CHCTEM B T
npUOIKeHNN XIOKKEIsl, THJICH, aJTHIIBHBIA paJuKall.



9. Tekyumuii KOHTPOJIb MO AUCHUIIHHE

Texkymuil KOHTPOJb IO AUCIUIUIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIAEMOCTH,
MPOBEJICHUSI KOHTPOJBHBIX Pa0OT, BHIMOTHCHHUS JOMAITHUX 33adaHui u (ukcupyercs B dopme
KOHTPOJIbHOM TOYKH HE MEHEE OJJTHOTO pa3a B CEMECTP.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

B 4 cemecTpe nmpoBoAUTCA SK3aMEH, COCTOSIIIUN U3 ABYX YacTEH.

[lepBas yacTh BKJIIOYAET BBHINOJHEHHE JAOMAIIHUX 33JaHUI W HAMMCAHUS KOHTPOJIbHBIX
paboT Ha MOJIOKUTEIBHYIO OIEHKY («OTIUYHO», «XOPOIIOY», «yIOBIECTBOPHUTEIBHO») B paMKax
CEMHHAPCKHUX 3aHATHIA.

Bropas dacte mnpencraBisier coOod 93K3aMeH B yCTHOM ¢dopme 1o Ouseram.
DOK3aMEHAIlMOHHBIM OWJIET COCTOMT M3 JBYX TEOPETHYECKUX BOIPOCOB, IPOBEPSIOMINX
HOIIK-3.1., UOIIK-4.1, NOIIK-4.3.

[TpuMepHBIii epeyeHb TEOPETUUECKUX BOIIPOCOB

DneKTpoH — BoJiHA U yactuiia: Bonna /{3 bpoitns.

[TpuHIMn cynepno3uuy (HaJI0KeHHsI) COCTOSHUI.

IIpuHIUIT HEOIIPEIETIEHHOCTH.

Ypasuenue [lpenunrepa.

Omneparop. CoOctBeHHble (yHkmuH. CrnekTpbl omepaTtopoB. (CBOHCTBA KBaHTOBO-

MEXaHUYECKUX OIEepPaTopoB.

7. JIBWKEHHE SJIEKTpPOHA B OJIHOMEPHOW IMOTEHIMAIbHON siME C OECKOHEYHO BBICOKHMMH
CTEHKaMU.

8. YacTuua u 0OqHOMEpHBIN OTEHIMATBHBIA Oapbep (TYHHETbHBIN 3¢ dekT)

9. TI'apmoHuYecKkuil OCHMILIATOP.

10. KBanToBbI€ yricna U UX (U3NIECKHUIA CMBICIL.

11. Bapuanmonssliit metoj Putia.

12. Jlerepmunant CidTepa.

13. Meron Xaptpu - @oka

14. Knaccudukaius aTOMHBIX COCTOSSHUM MHOTOYJIEKTPOHHBIX aTOMOB.

15. DneKkTpoHHBIE TEPMBI U KOH(DUTYpaLIUH.

16. Teopust BO3MYIIIEHU: CTallMOHAPHAS TEOPHUST BO3MYIICHUH

17. DnexTpoHHBIe, KoeOaTeNbHbIE U BpalllaTeIbHbIE COCTOSHUS MOJIEKYIL.

18. Ipubmmxenne bopHa-Onmnenreiimepa.

19. Uepapxust METOJJOB KBAHTOBON XUMHUH.

20. METOJ ab initio. Bux aHanmuTHuecKkux 0a3uCHBIX (QYHKIUH.

21. ba3zucHblie HaOOpBI

22. T-3NEeKTPOHHOE IPUOIIMKEHNE

23. Metoa XIOKKels.

24. Teopus ¢pyakumonana miotHoctd (TOIT).

25. ITpubnmxenue okaibHOM IoTHOCTH (LDA)

26. O606meHHo-rpagueHTHoe npudmmxenue (GGA).

ok wdE

Pesynbratel  2K3aMeHa  ONPEAENSIOTCS  OLEHKAMH  «OTIUYHO»,  «XOPOILIOY»,
«YIOBJIETBOPUTEILHO», «HEYIOBJIETBOPUTEIbHO». OIlEHKa «OTIUYHO» CTABUThCA B Ciydae
MOJTHOTO, Pa3BEPHYTOrO0 OTBETa Ha BOIMPOCH B OWJIETE W HA JOTOJHUTEIBHBIE BOMPOCHI IO
npeamery. OIlLIeHKa «XOpOILO» CTABUTCS IMPHU IOJTHOM, Pa3BEPHYTOM OTBETE€ Ha BOINPOCHl B
OmeTe W HEMOJHBIX OTBETaX Ha JIOMOJHHUTEIbHBIE BOMPOCHL. OIIEHKA «YIOBJIETBOPHUTEIHHOY
CTaBUTCS B CIy4yae MOJHOTO OTBETa HA BOMPOCHI B OMIIETE M OTBETHI HA HE BCE JAOTMOJHUTEIHHBIC
BoNpockl. OIEeHKa «yI0BJIETBOPUTEIBHO» CTABUTCS B Cllydae OTCYTCTBHS OTBETOB Ha BOIIPOCHI.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHe

a) DIEKTPOHHBIA YYEOHBIH KypC TO AWCIUIUIMHE B SJEKTPOHHOM YHHUBEPCHTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=23520

0) OLieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJISE M MPOMEKYTOYHOM aTTECTAllUU I10
JUCIIMIIIIMHE.

B) [lnan cemuHapckux 3aHATUHN MO JUCLUILIUHE.

12. Ilepeyens y4ueOHOIi TuTEpaTYphI U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JTUTepaTypa:

— CrenanoB H. @. KBanroBas Mexanuka u kBaHToBast XxuMusi. B 2 4. Yactp | : yueOHUK U
MPAaKTUKYM IS akagemuueckoro 6akanaspuata / H. @. CtenanoB. — 2-e u3a., ucop. u Jom. — M.
: U3n-Bo FOpaiit, 2016. — 233 c.

— Crenano H. ®@. KBanToBast Mexanuka u kBaHToBast Xumus. B 2 4. Yactp 2 : yueOHUK U
NPaKTUKYM JUIs akajgemuueckoro 6akanaspuara / H. @. CrenmanoB. — 2-e u3., HCIp. U gon. — M.
: U3n-Bo KOpaiit, 2016. — 283 c.

— Edpemos 1O. C. KanroBast MmexaHuka : yueOHOe mocobue mist By3oB / Eppemon 10.C.
2-e u3n., uctp. u non.— M. : U3n-Bo FOpaiit, 2018. — 458 c. - YauBepcuteTsl Poccun.

— Wrnaros C. K. KBanToBas xumus. Y. 1. KBantoBas Mexanuka u crpoerue aroma : Kypc
JEKUUA A7 CTYAGHTOB 2 Kypca THEBHOTO OTAeNeHHs xumuueckoro d¢axynerera / C. K.
Urnaros. — Hwxuauit Hosropon : M3a-Bo Hukeropoackoro rocyiapCTBEHHOIO YHUBEPCUTETA
uMm. H. U. Jlobauesckoro, 2013. — 115 ¢. URL: http://www.unn.ru/chem/ignatov/lgnatovSK-
KvantovayaKhimiya-1.pdf

— EpmakoB A. 1. KBantoBas MexaHuka U kBaHToBasg Xxumus. B 2 4. Yacte 1 : yueOHUK U
NPaKTUKYM JUIS akagemMudeckoro 6akanaspuata / A. U. Epmakos. — M. : Uzn-Bo FOpaiit, 2018. —
183 c.

— EpmakoB A. 1. KBanroBas MexaHuka u kBaHToBasg Xumus. B 2 4. Yacte 2 : yueOHUK U
MPAKTUKYM IS akagemuyeckoro 6akanaspuata / A. U. Epmakos. — M. : U3n-Bo FOpaiir, 2018. —
402 c.

— bnoxunnes [I. M. OcHOBBI KBaHTOBOW MexaHWUKH. YdeOHoe mocoome. / JI. W.
brnoxunnes — U3a. Hayka. U3x. lllectoe. 1983. — 664 c.

— Yurep @. I'. KBantoBas MexaHuWKa M KBaHTOBas XWMHs, WU BBEIECHHUE B CIIUHOBYIO
xumuto: Kype nexumii / @. I'. Yarep. — Tomck, TT'Y: TMJI-IIpecc, 2010. — 312 c.

0) IOTIOJIHUTEIbHAS TUTEPATYpA:

— Ctpoenue aToMHBIX yacTull. BogoponononoOHbie aToMsl : [yue6HOoe mocodue] / A. 5.
BopieBckuii. - M. : W3n-eo  MIY, 2010. — 86 c. URL
http://www.chem.msu.su/rus/teaching/borschevskii/1part.pdf

— bapanosckuit B. . KBanToBas MexaHuka M KBaHTOBas XHMHS : ydeO.mocoOue Jist
CTyA. BblcHIL. yue0. 3aBeaeHuii / B. U. bapanosckuii. — M. : M3narenbckuil HeHTp «AKageMus»,
2008. — 384 c.— bnaroB B.A., IlleBuenko A.Il., Ilepecpinkuna E.B. Ilomysmnupuyeckue
pacu€THBICE METOJbl KBAaHTOBOM XMMHH: YdeOHoe mocoome. Mzm. 2-e. — Camapa: M3a-Bo
"Vuaupepc-rpymm", 2005. — 32 ¢. URL: http://window.edu.ru/resource/556/63556

— Kongpammn B.FO. KBanToBas mMexaHuWKa W KBAaHTOBas XUMHs. DKCIIEPUMEHTAIbHbBIE

OCHOBBI KBAaHTOBOW MeXaHUKH: YueOHO-MeToauueckoe mocodue. - Boponex: Usm-Bo BI'Y,
2005. — 51 c. URL: http://window.edu.ru/resource/952/26952

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: makernporpamm. Bxirouaer npunoxkenns: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);


http://www.unn.ru/chem/ignatov/IgnatovSK-KvantovayaKhimiya-1.pdf
http://www.unn.ru/chem/ignatov/IgnatovSK-KvantovayaKhimiya-1.pdf
http://www.unn.ru/chem/ignatov/IgnatovSK-KvantovayaKhimiya-1.pdf
http://www.chem.msu.su/rus/teaching/borschevskii/1part.pdf
http://window.edu.ru/resource/556/63556
http://window.edu.ru/resource/952/26952

— my0aMyHO AOCTyIHBIE oOsnaunble TexHonoruu (GoogleDocs, SIHaeKkc TUCK | T.11.).

0) nH(OpPMAaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJIEKTPOHHBIN KaTajor Hayunoi OuOIIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubIMoTeKa (perozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC KoncynbraHnt cryaenra — http://www.studentlibrary.ru/
— O6pasoBatensHas miardopmalOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— DBCIPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropun 1Ji IPOBEAEHUS 3aHATUH JIEKIIMOHHOIO TUIIA.

Aymautopun Ui IIPOBEACHUS 3aHATUN CEMHMHAPCKOIO THUIA, WHIUBUIYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJISA U IPOMEXKYTOYHON aTTECTALINH.

[TomenieHust U1 CaMOCTOSITENTFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONW TEXHHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(POPMAaLlMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMALMOHHBIM CITPABOYHBIM CUCTEMaM.

15. Uudopmanusi o pazpadboTunkax

MenpmukoBa TathsiHa BukTtopoBHa, KaHna. ¢u3.-MaT. HaykK, kadenpa (QU3MUECKOH u
KOJUIOMTHOM XMMUHM HalmoHaIbHOTO HMCCIeI0BaTeNbCKOro TOMCKOrO TOCYAapCTBEHHOTO
YHHUBEPCHUTETA, JIOLEHT.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
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