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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Juctummmaa «OCHOBBI KBAHTOBOM MEXaHHKHU U (PU3UYECKONW XUMUW» BXOAUT B MPOTPAMMY
MarucTparypsl «IlHHOBAIIMOHHBIE TEXHOJIOTUH U HAHOTEXHOJIOTMH B MEAUIIMHE, (papMaleBTUKE U
ouotexHoiorun» no HampasieHuo 28.04.01 «HaHOTEXHOIOTHMH U MHUKPOCHCTEMHAs! TEXHHUKA» U
m3ydaercss Bo 2 cemectpe 1 kypca. Hucnummuny peanmusyer Kadenpa dapmanum u
onorexHonoruu. Jucuuminaa coctout U3 12 pasnenoB u 21 Tema U HampaBlieHA HA U3YyYCHUE
(GyHIaMEHTAJIbHBIX TMPUHIMIIOB KBAaHTOBOM MEXaHUKHM U (PU3UUYECKOH XHUMHH C LEJbIO
paciIpeHus XUMHMUYECKOIO Kpyro3opa MAaruCTpPaHTOB M BOOPYKEHUS MX COBPEMEHHBIMHU
3HAHUSAMH O CTPOCHUHU BEIIECTB M XHUMHUYECKUX IIpoleccax, KOTOpble Oa3upyroTcs Ha
TEPMOJAMHAMUKE U KUHETHKE.

Llenpto OCBOGHMS AMCLUUIUIMHBI SIBISETCS Ppa3BUTHE Yy MAarucTPaHTOB XUMHUYECKOTO
MHUPOBO33PEHUS U NPUOOPETEHUSI UMM COBPEMEHHBIX IPEACTABIECHUI O CTPOEHUU BELIECTB U O
XUMHUYECKOM MPOIecce Ha OCHOBE TEPMOJIMHAMUKH U KUHETUKU

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHMA JUCIHUITJIMHDbI

OcBoenne aucuuiIuHbl «OCHOBBI KBAHTOBOM MEXaHUKM U (U3MYECKON XUMHH»
HampaBJIecHO Ha (opMHpOBaHWE Yy OOy4alONIMXCA CISAYIOMUX KOMIICTCHIMNA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUXCL NPU OCE0EHUU
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl J0CTHKEHHS KOMIIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

CriocobeH ompenenuTs GU3nKo-
XMMHYECKHE CBOMCTBA
HaHOMAaTEpHAJIOB, UX
UACHTH(HUINPOBATE U 1aTh
OILIEHKY CTETICHH HX
NOTEHLUAIbHON ONIACHOCTH
COTJIACHO HCIIOJIb3YEMBIM B
OpraHM3aly METOAMKAM

[TK-1.1 3H2eT PU3UKO-XUMUIECKHAE METOIBI
aHaJIM3a, OCHOBBI KBAHTOBOM MEXAHUKHU U
(uznueckoi Xxumuu;

IK-1

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

I[I/ICIII/IHJ'H/IHa «OCHOBBI KBAaHTOBOM MEXAHUKU U (1)H31/I‘IGCKOI\/'I XUMHUHU) OTHOCHUTCA K
o0si3atenpHOM yacTu Onoka 1 «/Iucruminael (Moaynn)» o0pa3oBaTeNbHOM MPOrPaMMBbI BHICIIETO
oOpazoBaHus.

B pamkax o0pa3zoBaTesbHOM NpoOrpamMmbl BBICIIETO O0pa30BaHUsS OOYYaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyrMe€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIlJIAaHUPOBAHHBIX PE3YyJIbTATOB OCBOEHUS AUCHUUIUIMHBI «OCHOBBI KBAaHTOBOM MEXaHUKU U
(bU3MUYECKON XUMUN.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTBylommue ITocaenyrwomue
Mudp Hauvenosanne uncll)mlimnﬂufMolzI[lynn, le/lCl[l/ll'l.]'IPli[{}l,)l/;IHOI[y.]'lﬂ,
KOMIIETEHLIUH * *
NPAKTHKH NPaKTUKH
CriocobeH onpenenuThb Du3NKO-XUMHIECKUE METOIbI IIpumenenue nonumepos
IK-1 (U3UKO-XUMUYECKHE aHau3a; OUOMEOUYUHCKOU MEXHON02UU
CBOMCTBa HAHOMATEPHUAJIOB, U HAHOMEXHON02UU *™;




IpenmecTByrommue Hocnexyromue
Ingp Haumenosanue HHCE.)[HI:IHHHH?,MOI;[I)’JIH nncunnﬂnl}liil/;auoz[ynﬂ
9 9

KOMUETEHIIH NpaKTUKH* NpaKTUKH*

WX UACHTU(QHUIUPOBATH U
JIaTh OIICHKY CTETICHU MX
MOTEHIUAJILHOI OMaCHOCTH
COTJIACHO HCTIONIB3YEMEIM B
OpTaHU3AIIHA METOAUKAM

Cmanoapmuzayus u
peaucmpayust 1eKapCcmeeHHbIX
npenapamos u npoOyKyuu
Hanounoycmpuu **,
OcHosbl gpumoxumuu u
mexHo02ul
Gdumonpenapamog**,
Cospemennvie npunyunsl
KOHMPOJIA Kauecmea
JIeKapCmEeHHbIX
npenapamos**;

* - 3aMONHAETCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyI0EMKOCTh AUCHUILTUHBI «OCHOBBI KBAHTOBOW MEXAHHKH U (PU3NIECKON XUMHM» COCTABIISICT «4) 3a4CTHBIC CIUHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHus 00pa308amenbHOlU NPOSPAMMbL BblCUe20 00pa308anus Oiisl OYHOU (HopMmbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec2T pCED)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 90 90
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pasnesa AVCHUTILTAHBI .
padoThI
11 OcHOBHBIE TepMUHBI U onpereneHus. CTpoeHue K. C3
Paszen 1 OCHOBBI KBaHTOBOI ' aToMa. ’
MEXaHUKU KBanToBO-MexaHHYeCKast TEOpHsL. Y paBHEHHE
1.2 JIK, C3
IlIpenunrepa.
IIpenmer TepmoanHaMuKH. THITBI
TepMOAUHAMUYECKUX cucTeM. IlonsTHE O
21 (GyHKIMAX cocTosiHMS. VneanbHblil ra3, 3aKoH TIK. C3
' HampsToHa. 0 1 | Hauana TepMOIMHAMUKH. ’
Paznen 2 | OcHOBHI TepMOANHAMUKH IIpunoxxeHne nepBoro Hadaua TEPMOJUHAMUKH K
Pa3IUYHBIM MIPOILIECCaM.
TennoemkocTs. [IoHsATHE O CTAHAAPTHOM
2.2 COCTOSIHUH BEIIECTB. 3aBUCUMOCTH TEIIOBOTO JIK, C3
a¢¢ekra oT Temneparypsl. 3akoH Kupxroda.
CraTucTuuecKkuil MoAX0IK
Craructudeckast ”HTEpIPETALHUS SHTPOIIHH.
TepPMOAUHAMUKE.
OHTpONHUS CMELICHUS U/IeaNbHBIX Ta30B.
Beposrsocts, OOpaTtuMble 1 HEOOpaTHMBIE IPOLECCHI. DHTPOIHS
Paznen 3 |suTponms.O6parumele u 3.1 P p P ) p JIK, C3
NIEPEXOAHOT0 COCTOsIHUA. BTOpoe Havasno
HeoOpaTHUMBIE TPOLECCHI.
TepMOAUHAMUKH. TpeThe Haualo TepMOANHAMHUKH.
II Hagano
IToctynar Ilnanka.
TePMOAUHAMHUKH.
Oueprust ['enbmronsiia. Dueprus ['nbdocea.
41 Kpurepun caMonpou3BOJILHOCTH IIPOLIECCOB U JIK, C3
TepmoanHaMuueckue
Paznmen 4 PaBHOBECHSI CHCTEMBI ITPH Pa3INIHBIX YCIOBHSAX.
MIOTCHIIUATIBI.
3aBucumMocTh SHeprun  ['mb0ca oTTeMmneparypsl u
4.2 JK, C3
naBneHus. YpaBHeHue ['n60ca-I'enpmromsia.
Pacnpenenenne Makcpenina — bonpuiMana no
KWHETUYECKHM 3HEPTHAM IIPH TTIOCTOSHHOM
51 TeMIepaTrype. Y CTaHOBJIEHHE PaBHOBECHS B JIK, C3
TepmoanHamuka CHCTEME JKUJIKOCTh-Ta3 IIPU IIOCTOSTHHOH
Paszen 5 XMMHYECKOTO PaBHOBECHSI. TeMIeparype.
YpaBHEHHE H30TEPMBI [TapunaneHbIe MOITSIPHBIE BETUYNHBI. 3aBUCUMOCTh
XMUMHUYECKOH peaKIuu. XMUMHYECKOTO IMTOTEHIIHAIBI OT KOHIIEHTPAIIHH.
52 YpaBHEHHE N30TEPMbI XUMHYCCKON PEaKIHH. JIK, C3
YpaBHeHHe n300apbl XUMHYCSCKON peakiuu BaHT-
Tododa.
Jluarpamma IIaBKOCTH € IIPOCTOM 9BTEKTUKOM.
Tereporeniibie Kpusbie oxmnaskieHus OMHApHBIX cMeceit
Paznen 6 |paBHOBecwust. [IpaBuino da3 6.1 P P JIK, C3
pasimuHOrOo cocTaBa. KpuBbIe KpHUCTAITH3ALIH
I'u66ca
paciuiasa.
Juarpamma miaaBKOCTH € IPOCTOM 3BTEKTUKOM.
Pasnen 7 PaBHOBecus B OMHapHBIX 71 Kpusbie oxmnaskieHus OMHApHBIX cMeceit K. C3
TeTEepOreHHBIX CHCTEMAX. ' pasimuHOro cocTaBa. KpuBble KpHCTATH3aLUH ’
paciuiasa.
81 XKunkue pactBopsl. JnarpaMma KUneHus. K. C3
' Pa3nienenne KUJIKUX CMECeH. ’
Paznen 8 |PacTBOpEHI
[eperonka. OrpaHMYEHHO CMEIINBAIOIITHECS
8.2 JIK, C3
JKUAKOCTU. DKCTPAKITHSI.
Teopuu KUCIOT U OCHOBaHU: AppeHuyca,
9.1 Bpencrena-Jloypu, JIetouca. duccormarus kucior | JIK, C3
Kucnots! u ocHOBaHuUS. 1 OCHOBaHUH.
Paznen 9
BydepHsie pacTBOpEHI. Bydepnsre pactBopsl. Onpenenennu pH 6ydeproro
9.2 pactBopa. Bydepnas emkocts. TurpoBanue cnadeix | JIK, C3
KHCJIOT CHIBbHBIMHM OCHOBAHHSIMHU M HA000POT.
Pazmen |CunbHBIC 37IEKTPOIUTHI. 101 3axoH KynoHa. DIeKTponpoBOAHOCTb. K. C3
10 ONEeKTPONPOBOAHOCTb. ' 3aBHCUMOCTb 2JIEKTPOIIPOBOIHOCTH OT ’




Homep
pa3neia

HaumenoBanue pasnena
AUCHMITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

koHueHTpauuu. [Iposonnuku I u Il poxa.
OKBUBAJCHTHAS 3JIEKTPOIPOBOIHOCTE. Murpanus
Y 3JIEKTPOCTAaTHIECKAst MOABHKHOCTh HOHOB.

10.2

Mertoauka U3MEPEHUS HIIEKTPOIIPOBOAHOCTH.
Hcrionb30BaHUEIIEKTPOXUMIUECKHX METOJIOB
WCCIICOBAHMS T NPAaKTHIECKUX IIETICH.

JK, C3

JIEK BIKYIIIAs CHIL
Pasnen OJeKTpOABUKYIIAs CHIIA
11 (BC) u 3eKkTpoaHbIC

MOTEHIUAITIBL.

11.1

OcuoBHble oHATHA. Kitaccudukanus 31eKTpoIoB.

3aBUCHMOCTD QJICKTPOAHBIX MMOTCHIIUAJIOB OT

aKTUBHOCTEH KOMIIOHEHTOB QJICKTPOAHBIX peaKHHﬁ.

Ypasuenue HepHera.

JIK, C3

11.2

OKHCINTENTHHO-BOCCTAHOBHUTELHBIH 3JIEKTPOI.
W3mepenue D/IC.

JIK, C3

Paznen

12 XuMpdeckass KHHSTHKA.

12.1

OCHOBHBIE MOHATHSA XUMUUECKON KMHETUKHU.
CkopocTtb xuMudeckoi peakuuu. PopmanbHas
KHMHETHKa MPOCTHIX peakuuil. MeTtoasl
onpeeseHus OpsAKa peakLUid: HHTETpaJIbHBbIH,
i depeHnmanbHbIA. Biusiane TemnepaTypsl Ha
CKOPOCTh XUMHYECKOH peaKIvu.

JK, C3

Hukn Bopa-T'abepa. YpaBHeHne AppeHnyca.
O6patumele peaknuu. [lapamnensHble peakyy.
[MocnenoBarenpHble peakun. Teopust KHHETHKN

12.2

KOMILJICKCA.

00paTUMBIX XUMHYECKUX PEaKIMi: TeOpus
OMHApHBIX COYAapEHHH, TEOPHsl aKTHBHOT'O

JIK, C3

* - 3anonasercs Toiapko o OUHOM dhopme odyuenust: JIK — aexyuu, JIP — iabopamopnsie pabomoi; C3 —
npaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cneuunajau3upoBaHHoOe
yueOHOe/1a0opaTopHoOe
odopynoBanme, I1O u
MaTepuaJIbl 1JI1 0CBOEHUS
AMCUMILINHBI
(mpu HeOOXOAUMOCTH)

JlexunonHnas

Aynuropus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIAa, OCHAIICHHAS
KOMIUIEKTOM CIEIUAIN3HUPOBAHHON MeOeInu;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeICTBaMHU MYJIbTHMEINA TPE3CHTAIIUN.

Y4ueOHast ayTuTopus As
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO THUIIA,
MPAKTUYECKUX 3aHITUH,
IPYNIOBBIX U
WHIUBUTYJIbHBIX
KOHCYJIbTAIUH, TEKYILIETO
KOHTPOJIA U
IIPOMEKYTOUHON
arrectanu. Komriekr
CIIEUATTU3UPOBAHHON
MeOeIn; TEXHUUECKHE
CpeacTBa:

MynbTUMe IMAHBINA
npoekrop Everycom
Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-




2370M_2.4GHz/DDR3 4
GB, O0ecrieueH BBIXOI B
HUHTEPHET.

CemuHapckas

AynuTtopus JUIs TPOBEICHUS 3aHATUI
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U
WHJIMBUIYQJIbHBIX KOHCYJIBTALNM, TEKYIIEro
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTEeCTallUH,
OCHAIIlEHHAsI KOMILJIEKTOM
CHeIUaTU3UPOBAHHON MeOEIH U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA
Mpe3eHTalH.

YyueOHast ayTuTOpHS IS
IIPOBEJECHUS 3aHATUI
JEKLIMOHHOI'O THIIA,
IIPAKTUYECKUX 3aHATUH,
IPYNIOBBIX U
WUHIVBUAYaJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUYHON
arrecrauuu. Komriekr
CIIELUAIIM3UPOBAHHON
MeOeIn; TEXHUUECKHE
CpeJICTBa:

MynbTUME ANITHBINA
npoekrop Everycom
Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB, O0GecrieueH BBIXOI B
UHTEPHET.

Jns
CaMOCTOSITEIIbHOM
paboThI

AymuTopus Ui CaMOCTOSITENIbHON PabOTHI
oOydJaroruxcs (MOXET UCTIOJIb30BATHCS IS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAIUH), OCHAIIEHHAsA KOMIUIEKTOM
CreLUaNIU3UpPOBaHHON MeOenu U
KoMIbroTepami ¢ goctynom B JUOC.

VYyeOHnas aynutopus AJs
MIPOBEICHUS 3aHATUM
JIEKIIMOHHOI'O THUIIA,
MPAaKTUYECKUX 3aHATHUH,
IPYNIOBBIX U
MHJUBUTyaJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUYHON
arrecrauuu. Komrmiekr
CIIEHUATIM3UPOBAHHON
MeOenH; TeXHUYEeCKHe
cpeacTBa:

MynpTUME IUAHBINA
npoektop Everycom
Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB, O0OecrieyeH BBIXO/I B
UHTEpHET.

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOM paboThl 00yyaronuxcst ykaspiaercs OBA3ATEJIbHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoenas tumepamypa:
1. bapanosckuii, B. 1. KBanTOBast MexaHuka M KBaHTOBasi XUMHUs : yuyeOHOe mocoOue Juist
By30B / B. . bapanoBckuii. — 4-¢ u3x., crep. — Cankr-IletepOypr : Jlans, 2024. — 428 c. —
ISBN 978-5-507-49478-1. — TekcT : 2neKTpoHHBIN // JIaHb : 31eKTpOHHO-OMOIHOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/393056




2. bopucos, 1. M. Beenenue B puznyeckyto xumuio / 1. M. Bopucos. — CaHkT-
[TerepOypr : Jlanb, 2023. — 216 ¢. — ISBN 978-5-507-46841-6. — TekcT : 311eKTpOHHBIH //
Jlans : anexTpoHHO-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/351932

3. boxenko Koncrantrd BukropoBud. OCHOBBI KBAHTOBOM XMMHH : KOHCIEKT JICKIUH :
yuebnoe nocodbue / K.B. boxxenko. - Mocksa : PY/IH, 2022. - 113 c.

Hononnumenvnas numepamypa:

1. lensdpman, M. U. [Ipaktukym o pusnueckoil XumMuu : yuebnoe nocodue / M. H.
I'enbdman. — 2-e uzn. — Canxkr-IlerepOypr : Jlans, 2022. — 256 ¢. — ISBN 5-8114-0604-5.
— Texkcr : anexkrponHblii // JIaub : 3nekTpoHHO-O0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210224

2. ®usnueckas xumus. Kpatkue ocHOBBI Teopuu. [IpuMepsl U 3a1auu : yaeOHOE mocodue
/ H.IO. Ucaesa, P.E. Cadup, .I'. bpatunkosa, M.B. IllnaxoBa. - D1eKTpOHHBIC TEKCTOBHIS
nannbie. - M. : PYJIH, 2018. - 195 c. : un. - ISBN 978-5-209-08851-6 : 94.26.
https://lib.rudn.ru/MegaPro/Download/MObject/6813

Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYI
Ha OCHOBaHMWH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcurerckas Oubimorexa onnan» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfentay www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI
- QJIGKTPOHHBIN (POH]I] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SAuaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a ganabix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvHol pabomol 00Yy4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nekuuii no nucuunianae «OCHOBBI KBAHTOBOW MEXaHUKHU U (PU3NYECKON XUMHUK.

* - Bce yueOHO-METOANYECKHE MaTepHalibl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBHUHM € AEHCTBYIONUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYHUC!
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