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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «buoxumusy BXOOUT B MporpaMmy creuuanutera «buowmxeHepus u
ouonndopmarukay mno HanpasieHuto 06.05.01 «buoumxkenepus u OuomHpopMaTHKay H
n3ydaercs B 4, 5 cemectpax 2, 3 kypcoB. Jucuuminnay peanuzyer NOT DEFINED. /luciunnuna
COCTOMT M3 8 pasfesnoB M 25 TeM M HalpaBieHa Ha H3YYEHHE XHUMUYECKUX CTPYKTYP,
B3aUMOJICICTBUII M TpeBpallleHu#, JiekalluXx B OCHOBE OHOJOTMYECKHX IMPOLIECCOB Ha
MOJIEKYJISIPHOM YPOBHE.

llenpto OCBOEHHS NUCUUIUIMHBI SIBIISIETCS IMOJIydeHHE O0a30BbIX 3HaHMM B oOjactu
OMOXMMHUYECKUX OCHOB (DYHKIIMOHUPOBAHUS KIIETOK, TEOPETUYECKHX OCHOBaX M OCHOBHBIX
METOJIaX HCCIIEJOBAHMSI MOJIEKYJISIPHBIX M KJIETOYHBIX acleKTax (PyHKIMOHUPOBAHUS OCHOBHBIX
METabOIMUECKUX IyTed M MX B3aUMOCBA3b B KOHTEKCTE LIEJIOr0 pAcTeHMs, a TaKkKe
dbopMUpOBaHHE YMEHUH MPAKTUYECKOrO IMPUMEHEHHS MOJYyYEHHBIX 3HAHUA KM HaBBIKOB B
pemeHnn mpoeCCHOHATBHBIX 33124

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoeHne AUCHUILTUHBI «BHOXMMHS» HampaBieHO HAa (OPMUPOBAHUE Yy OOYYAIOLIMXCS
CJIEAYIOUIMX KOMITETeHIUH (YacTH KOMIIETECHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

Crnoco0eH HCIoIb30BaTh
CIEeMAIN3NPOBAHHbBIC 3HAHUS
(dyHIaMEHTaIbHBIX Pa3/IesioB

OIIK-2.3 YMeeT IpUMEHATh HMEIOIIHECS 3HAHUS B 00JIACTH
MaTEeMaTHKH, (GU3UKH, XUMHH U

(yHmaMeHTaIbHBIX HAYK JJIs TPOBECHUS UCCIEI0BaHUN B

OIIK-2 OMOJIOTHH JUIsl TIPOBE/ICHUS
o obnactu OMOMHXKEeHEpUH, OMONH(OPMATHUKHI U CMEXKHBIX
uccie0BaHui B 06s1acTu
JIICLUILINH;
OMOMHKEHEPHH,

OMOMH(DOPMATUKH M CMEKHBIX
JUCIUILINH (MOJyJIei);

CnocoGeH poBOIUTH
AKCIIEPUMEHTAIBHYIO paboTy ¢
OpraHu3MaMH¥ U KJIETKaMH,
UCIIONIE30BaTh (PU3HKO-

OIIK-3 XUMHUYECKHE METOIbI
UCCIICIOBAaHHUS MAaKPOMOJICKYI,
MaTeMaTHYECKUE METOLbI
00paboTKH pe3yabTaTOB
OMOJIOTHYECKHMX MCCIIEJOBAHMIA;

OIIK-3.2 Bnaneetr METOJMKAaMHU UCCIIEOBaHUS MAKPOMOJIEKY U
JKCIIEPUMEHTAIBHON PabOTHI ¢ MAKPOMOJIEKYIaMHU;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JuctunnuHa «buoxumusy» OTHOCHUTCS K 00s3arenbHON dacth Onoka 1 «JluCIumInHbI
(Momynu)» oOpa3oBaTeNbHON MPOTrpaMMBbl BBICIIIETO 00Pa30BaHMUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydaIONIMECs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JOCTHKEHUIO
3aIIAaHUPOBAHHBIX PE3YJIbTaTOB OCBOSHHS TUCIMUIUTMHBI « BHOXUMUS».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmudiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL




Ipenmecrpyromue Hocnenyromue
g Haumenosanue IIHCEI/::[JIPIHBI/YMOILIII JIH nncunnnni?lil/ﬁlon JIH
p KOMIIETEHIIUH * i, % i,
NPaKTHKH NMPaKTHKH
Crnoco0eH HCoIb30BaTh Teopus BeposTHOCTEN U
CHeaIN3UPOBaHHbIE MaTreMaTuuecKas CTaTUCTHKA;
3HaHMS QyHIaMEHTaJIbHBIX Beicmias maTtemaruka;
pa3zesioB MaTeMaTHKH, Ouznka;
¢u3nky, xumun ¥ Ononorrm | OOmas u HeopraHwdecKast XUMAsL; | BBeneHue B
OIIK-2 JUTS IPOBEICHHS AHaIUTHYECKAsT XUMUS,; O6nonH(pOPMaTHKY;
WCCIIeIOBaHUHN B 00IacTh Opraanyeckasi XMMUS;
OuoNH)XEHEpHH, Duzndeckast ¥ KOJUIOUAHAS XUMUSL;
ononH(pOPMAaTHKH U OU3NOIOTHS PACTCHHN;
CMEXHBIX JUCIUIINH I'enernka;
(Monyneit);
Cnoco0eH npoBOJHTh
SKCICPUMCHTAJIbHYIO
DuzNKO-XUMHUYECKHUE METOAbI
paboTy ¢ OpraHu3Mamu u
B OMOJIOTHH;
KJICTKaMH, HUCII0JIb30BaTh
IIporeomuka u
(U3UKO-XMMUYECKHE buodusuka;
MeTa00JIOMHKA;
OIIK-3 METO/IbI HCCIIEI0BaHUS [IporpammupoBaHue;
[IporpammupoBanue;

MaKpOMOJICKY,
MaTeMaTHYECKHUE METOMbI
00pabOoTKU pe3yIbTaToOB
OHOJIOTHYECKUX
HCCJICIOBAaHUM;

O3HaKOMHUTEIIbHAS IIpaKTHUKa
110 TEHHOM HWHIXCHCPUU,

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « BHOXUMUS COCTABISET «7» 3aUETHBIX CIUHUIIL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aMeNbHOU NPOSPAMMbL 8biCULIE20 00pPA308aHUS O]l OYHOU (opMbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 7 Cemecrp(-rn) 5

Konumaxmmnas paboma, ax.u. 102 51 51
Jlexuuu (JIK) 34 17 17

JlaGopartopusie pabotsl (JIP) 0 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 68 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 114 75 39
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 18 18
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 252 144 108

3a4.el. 7 4 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia AUCUMITHHBI «
padoThI
1.1 [Ipenmer u 3a1a91 OMOXHMHH. JIK, C3
KreTka cocTouT U3 HECKOIBKUX META00INIECKAX
Paszgen 1 |BBenenne B OMOXUMUIO 1.2 JIK, C3
OTJICIIOB
1.3 Hcropus pa3BuTHsl OMOXHMHH JIK, C3
MonexymsipHbIe MEXaHU3MBI JKU3HEIEATETFHOCTH
2.1 P s JIK, C3
pacTeHuH
Paszgen 2 Meromrieckne Bonpoce! Hcnonp30BaHue YHEPTUU COJTHEYHOTO CBETA IIyTEM
OHMOXHUMHUH 2.2 p . Y JIK, C3
(oTocHHTE3a SABISIETCS OCHOBOW JKM3HU Ha 3eMJIC
2.3 DOTOCHHTE3 KaK MPOIIECC MepeHoca MISKTPOHOB JIK, C3
31 XUMIYECKHI cocTaB OMOIOTHIESCKUX MEMOpPaH, K. C3
' (da30BbIe MEPEexo/Ipl B MEMOpaHax ’
MeMOpaHHBIN TPAHCTIOPT ¥ MEMOPaHHBIH
MewmbpanHast CTpyKTypa 1 3.2 P p p p JIK, C3
Paznen 3 MTOTEHITMATT
MeMOpaHHbIE OpTaHeIIbI
TpaHcnopt BewiecTB yepe3 OHOJIOTHYECKHe
3.3 MeMOpaHsbl, curHanbHas ¢pyHkuus ouonorndyeckux | JIK, C3
MeMOpaH
XeMHoCMOTHYECKas TUIIOTe3a OblIa J0Ka3aHa
41 A JIK, C3
OKCIICPUMEHTAJIbHO
Oo6pazoBanne ATO B H+-AT®-cuHTa3a XJIOpOMIACTOB PETyIUpPyeTCs
Pasgen 4 | P 4.2 P PeryiHpy JIK, C3
mporiecce GOTOCHHTE3A CBETOM
W3menenne koHpopMaImn Oenka BIUsSET Ha CHHTE3
4.3 ATD JIK, C3
51 MuToxoHIpHUH pacTeHAN 00JIagat0T 0COOBIMU K. C3
' MeTa0OIMIeCKUMH (PYHKITMSIMHE ’
5.2 MUTOXOHJIPUH U KJIETOYHOE JbIXaHUE JIK, C3
MuToXoHIpUH - —
MUTOXOHIPHATBHEINA TPAHCTIOPT IPOTOHOB
Pasnen 5 |sHepreTHdeckue CTaHINH
ICTKH 5.3 MIPUBOAUT K 00pa30BaHUI0 MEMOPaHHOTO JIK, C3
MMOTEHIMAaa
54 MuTtoxoHapuanbHbii cuaTe3 AT® ynoBneTBopsieT TIK. C3
' SHEPreTUIECKUE IOTPEOHOCTH IIUTO30Is ’
6.1 Accumuisiiiist CO2 nmpoUCXOJUT B pe3ysibTaTe K. C3
' TEeMHOBOM peakiuu GoTocuHTE3a ’
INonmucaxapuasl - GOpPMBI XpaHEHHS U
6.2 TPAHCHOPTHUPOBKHU YIJIEBOJIOB, 00OPa3yIOLIUXCS B JIK, C3
Paznen 6 | Mertabonuueckue myTu pe3yibTare GOTOCHHTE3a
63 YcBoeHNEe HUTPATOB HEOOXOUMO JIsi OMOCHHTE3a 1K, C3
' OpPraHMYECKOTO BEIIECTBA ’
6.4 ITpoyKThl a30THUKCAIINN U ACCUMUTISITIHI K. C3
' HUTPATOB OTKJIAJBIBAIOTCS B BUJIC 3allaCHBIX OEITKOB i
. . 7.1 DI03MHBIN TPAHCTIOPT JIK, C3
BivoxHuM n JaJIbHUU o
Paznen 7 7.2 KcuiieMHbIN TpaHCTIOPT JIK, C3
TPaHCIIOPT
7.3 MexaHn3MBl KCHIIEMHOTO | (haosmHOor0 Tpancnopta | JIK, C3
Bruornueckne n 8.1 Crtpecc u aganranus JIK, C3
Paszgen 8
abMOTHYECKHE CTPECCH 8.2 Crermmduyeckue 1 HecnenupUIecKue peakiuu JIK, C3

npaKmuquKue/ceMuHapcxue 3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

* - zanonusiercs Tonbko 1o QUHOWM dopme o6yuenus: JIK — nexyuu; JIP — nabopamopuvie pabomul; C3 —

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneuerue OUCYUNIUHbL




Tun aynuropuu

OcHamenue ayiuropuu

Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

JlexumnonHuas

Aynutopus s IPOBEICHUS 3aHATHIA
JIEKIMOHHOI'O TUIIA, OCHALLEHHAs
KOMIUIEKTOM CIIEUAIN3UPOBAaHHON MeOenu;
JOCKOM (3KpaHOM) M TEXHUYECKUMU
CpEICTBaMU MYJIbTUMENNA IPE3CHTALIUN.

Jlaboparopus s
MPOBEJCHUS MPAKTUYECKUX
1 JTa0OpATOPHBIX 3aHSATHUH,
IPYNIOBBIX U
WHIMBUTYJTBHBIX
KOHCYJIbTAIMii, TEKYIIEeTo
KOHTPOJIS U
MIPOMEXKYTOUHOU
arrecrauuu. Komruiekr
CHEeIUAIU3UPOBAHHON
MeO0eJ; TEXHUYECKHE
cpenctBa: TepMorukiep
JUTSL aMILTA(UKAITIH
HYKJIEMHOBBIX KucioT T100
(T100 Thermal Cycler);
JAHK-ammmdukarop
«Tepuuk» ¢ TUPPOBBHIM
JTUCILIEEM;
Tpancummtomunarop ECX-
15C; Lieatpudyra
Eppendolf 5418 ¢ poropom
F-45-18-11 B koMILIIEKTE;
Kamepsr Helicon nmst
anektpodopesa; UcTounuk
nutanusa JJHK
Texuonorun; Becsr Ohaus
Scout Pro; MaruutHas
MeIllajKa ¢ MoJ0rpeBOM
MR 3001 (Heidolph);
XonoaunsHuk buproca-6;
Ha6op nozaropos — 15 mir.
IIporpammHuoe
obecrnieueHre: MpoayKThI
Microsoft (OC, maker
O(UCHBIX MPUITOKEHHM, B
1.4. MS Office/Office 365,
Teams).

CemuHapckas

Aynutopus ISl TPOBEICHUS 3aHATUI
CEMMHApPCKOI'0 TUIA, IPYIIOBbIX U
VHJIMBHUIyaJIbHBIX KOHCYJIBTALNMI, TEKYILETO
KOHTPOJIS U IPOMEKYTOYHON aTTeCTallUH,
OCHAILIEHHAS] KOMIUIEKTOM
CTeLUANIN3UPOBAHHON MeOenu 1
TEXHUYECKUMH CPEICTBAMHU MYJIbTUMEANA
IIPE3CHTALIUMN.

JlaGopatopus s
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOI'O THUIIA,
MPAKTUYECKUX 3aHITUH,
I'PYNIOBBIX U
WHIVBUYaJIbHBIX
KOHCYJIbTallUH, TEKYILIETO
KOHTPOJIS U
IIPOMEKYTOUHOU




arrectanuu. Komrekr
CHEeIUATU3UPOBAHHON
MeOEIN; TEXHUUECKHE
cpenctsa: leiikep JIAB-
ITY-01 JIa6; Becnr
I'OCMETP; Mydenbuas
neus CHOJI-1.6.2.0.0. 8/9-
M1; CymunbHbIN mKad
1C-80-01 CITY;
Breitsokao# mikad Jlao-
PRO-11IB120/70-F-20; cTon
Motika Jla6- PRO-M/J] 120-
PP; cymka nis mocyast
JIa6-PRO-OCC 120;
broperku ¢ xpanom (I'OCT
29251-91), paboune
CTaHIIUU HA J1a0OpaTOpHBIC
ctonsl JIab PRO u 150 TR.
[IporpammHuoe
oOecrnieueHue: NpoayKThl
Microsoft (OC, maker
O(UCHBIX NPUITOKEHUM, B
1.4. MS Office/Office 365,
Teams).

Jns
CaMOCTOSITEIbHON
paboTsl

AyauTopus JyIsl CaMOCTOSATEILHON paOOThI
o0yyaromuxcs (MOXKeT UCIOIb30BaThCS JUIs
IIPOBEJICHUS CEMMHAPCKUX 3aHATHI U
KOHCYJIbTaIMi ), OCHAILIEHHAs! KOMIIEKTOM
CreLUaIn3UpOBaHHON Mebenu 1
KoMIbroTepamu ¢ poctynom B DUOC.

KommnbrorepHslii knacc s
IIPOBEJCHUS 3aHATUI
JIEKLIMOHHOI'O TUIIA,
IIPAKTUYECKUX 3aHATUH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHOU
arrectanuu. Komrexkr
CHEeUaAIN3UPOBAaHHON
Me0eJ; TEXHUYECKHE
cpenctna (16 pabounx
MmecT): IHTepaKTUBHBIIH
KOMIUIEKC - UHTEPAKTHUBHAs
nocka Triumph Board ¢
npoekTopoM Optoma.
Bupryanbnbiit
71a00paTOPHBII MPAKTUKYM
«Dusukony. [Iporpammuoe
obecrnieueHre: MpoayKThI
Microsoft (OC, maker
O(UCHBIX MPUITOKEHHM, B
1.4. MS Office/Office 365,
Teams).g

* - ayIUTOPHS IJIsI CAMOCTOSTENbHOM paboThl o0yuaromuxcs ykaspiaetcs OBA3ATEJIbHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcnosHas tumepamypa:
1. Hembcon, /1. OcHoBBI Onoxumun JleHuHpKepa : yaeoHoe mocooue : B 3 Tomax / Jl.




Henwcon, M. Kokc ; mepeBon ¢ anrnuiickoro nox penakiueid H. b. I'yceBa. — 5-e uzn. (311.). —
Mockga : JITabopaTtopust 3nanuit, 2022 — Towm 1 : OCHOBBI OMOXHMHH, CTPOSHHUE U KaTaIu3 —
2022. — 746 c. — ISBN 978-5-93208-607-0. — Tekcrt : 31eKTpoHHBIH // JIaHb : 37I€KTPOHHO-
oubnmuoteunas cucrema. — URL.: https://e.lanbook.com/book/319169

2. Konbman, . Harnsaanas 6uoxumus : cnpaBounuk / 5. Konbman, K. -. Pém ; mepeBon ¢
anrnuiickoro T. I1. MocomnoBoii. — 9-e u3n. (311.). — Mocksa : JlabopaTtopust 3Hanuit, 2023. —
514 c. — ISBN 978-5-93208-650-6. — TekcT : anekTpoHHsbIii // JIaHb : 371eKTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/319214

3. HaBbinoB B. B. buoxumus : yae6nuk / B.B. [laBbiios, T.I1. BaBunosa, N.I'.
OcTtpoBckas. - DIEKTPOHHBIE TEKCTOBBIE NaHHbIe. - MockBa : [DOTAP-Menua, 2022. - 704 c.
URL.: https://lib.rudn.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=508327&idb=0
Lononnumenvnasn numepamypa:

1. bBuoxumus : mpakTUKyM : yueOHO-MeToanyeckoe mocodue / I'. I'. bopucosa, H. B.
Uykuna, U. C. Kucenesa, M. I'. Manesa ; nox o6m. pea. I'. I'. bopucosoit ; ¥Ypanbckuit
denepanbublil yHUBEpcUTET UM. iepBoro Ilpesunenta Poccuu b. H. Enpiina. — ExatepunOypr :
N3narensctBO Ypanbckoro yausepcuteta, 2017. — 118 c. : cxem., Tadi., ui. — Pexxum nocrymna:
no nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=695309

2. buonorudeckast XuMusi ¢ ynpaKHEHUSIMU U 3a1a4amu : yaeOnuk / A.E. I'ybapesa, T.JI.
AneitnukoBa, JI.LE. Auapuanosa [u ap.] ; moxa pen. C.E. Cesepuna, A.W. I'myxoBa. - 3-e u3n. ,
CTEpEOTHII. ; DIEKTPOHHBIE TEKCTOBBIE JaHHBIE. - MockBa : [ DOTAP-Menua, 2023. - 624 c.
URL.: https://lib.rudn.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=508341&idb=0

3. Manep I'enpu. OcHOBBI OMOJIOTHYECKON XUMHUH : Y4eOHUK /i By30B: Ilep. ¢ anri. /
I'. Manep, 0. Kopnec ; [loa pexn. u ¢ npeaucn.A.A.baesa, S1.M.Bapmagckoro. - M. :
Menunuua, 1970. - 567 c. : mi. - 3.53.

Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « nmepremy:

1. O9bC PYIH u croponnue 9bC, Kk KOTOPBIM CTYJIEHThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHMUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-0mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YnuBepcuteTckas 6ubianorexa onnan» http://www.biblioclub.ru

- OBC Opaiit http://www.biblio-online.ru

- OBbC «KoHcynbTaHT cTynenTay www.studentlibrary.ru

- OBC «Tpounkuit MmocT»

2. ba3bl JaHHBIX U TTOMCKOBBIE CHCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/

- nouckoBas cucrema Anaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nekuuii no qucturmiuHe « bBuoxumusy.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIalTcs B COOTBETCTBUHU € ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!
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