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XumMus

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

Crretmainszocts 23.05.03 TIOABYDKHOM COCTAB JKEJIE3HBIX JIOPOT
Hanpagnennocts (poduib) JIOkKOMOTHBBI

Kpanudukanus HHIKeHep myTell coodIeHus
®opma 00yueHust OYHAas
O6mas TpyaoeMKOCTh 33ET

Bugs! kOHTpONIs B cemecTpax:

3a4eThI C OLICHKOM 1

Pacnpeueneﬂne YacoB JUCHUILJIMHBI 110 CeEMECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) Hroro
Henens 17,7
Bun 3anstuit vl PII v PII
Jlexkun 18 18 18 18
JlaGopatopHsbie 18 18 18 18
[IpakTuueckue 18 18 18 18
KoHrT. 4. Ha aTTecT. 0,25 10,25 10,25 0,25
B TOM yucne uHr. 4 4
HUroro aygn. 54 54 54 54
KonrakrtHas pabora 54,25 |54,25 |54,25 (54,25
Cam. pabora 53,75 53,75 [53,75 |53,75
Htoro 108 108 |[108 |108




1. LIEJIM OCBOEHMSI JUCIUILTUHBI (MOAY.JIST)

1.1|lenbr0 OCBOCHUS JUCHIUILIUHBI SBIIsSETCS (OPMHUPOBaHHE 00IIECTPOPECCHOHANBLHBIX KOMIIETCHIIUH 110 PELICHUIO
WHKCHEPHBIX 337124 B TPO(HECCHOHATBHON JIESITENIbHOCTH C UCTIOIb30BAHUEM METO/IOB ECTECTBEHHBIX HAYK HA OCHOBE
Pa3BUTHsL Y 00YYAOIIMXCS €CTECTBEHHOHAYYHOTO MHPOBO33PCHHUS; HAYYHOTO MBILIICHHS; EIOCTHOTO MPEACTABICHHS O
XUMHYECKUX 3aKOHAX OKPYIKAIOUIEr0 MUPa B X €ANHCTBE U B3aUMOCBSI3H.

1.2|3amaun AMCIUIUIMHEL:

1.3|- ony4enue pyHIaMEHTATEHOTO 00pa30BaHus, CIIOCOOCTBYIOLIETO JabHEHIIEMy Pa3BUTHIO JINYHOCTH;

1.41- I/I3y‘IeHI/I€ XUMHUYECKUX SBJICHUI U 3aKOHOB XWUMUH, T'paHULbl UX IPUMEHUMOCTHU, IPUMEHCHNE 3aKOHOB B Ba)KHEHUIIIUX
IMMPAKTUYCCKUX MPUITOKCHUAX

1.5]- BeipaboTka y 00y4aromuxcs IPUEeMOB 1 HABBIKOB PEIICHHUS KOHKPETHBIX 3a/1ad U3 pa3HbIX 00J1acTei XUMUH,
MOMOTAIOIIUX MM B JaTbHEHIIIEM penaTh MpoQecCHOHABHBIC 3a/1a4H;

1.6]- O3HakomJIeHHE 00YYAIOMINXCS C COBPEMEHHOM HAYYHOM ammaparypoi U BEIpaboTKa y 00ydYaronuxcsi HauaabHbIX
HABBIKOB MPOBEICHUS SKCIIEPUMEHTATIBHBIX UCCIICTOBAHH.

2. MECTO JUCHUIIJIUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Luxkr (pasaen) OIL: [61.0.07

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAyJist)

OIIK-1 CnocoGeH peliath HHXCHEPHBIC 3312491 B IPO(ECCHOHATBHOM ESTeIPHOCTH C UCTIOJIb30BAHHEM METO/IOB €CTECTBEHHBIX
HayK, MaTeMaTH4eCKOTo aHaJIU3a U MOJICITMPOBAHUS

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC IMOHATHSA U 3aKOHbI €CTCCTBECHHBIX HAYK IS PCHICHUS HpCZ[MCTHO-HpO(bI/IJ'ILHLIX 3aJa4

OIIK-1.3 IIpumMeHsieT ecTecTBEHHOHAYYHBIE METO/IBI TEOPETHIECKOTO 1 AKCIIEPHUMEHTAIBHOTO MCCIIEA0BAaHUS OOBEKTOB, IIPOIECCOB,
SIBIICHUI; TIPOBOJIUT SKCIIEPUMEHTBI 10 33/IaHHON METO/IMKE U aHAITM3UPYET Pe3yJIbTaThl

B pe3yabTarte ocBOeHNS JMCHUILUIAHBI (MOLYJIs1) 00y4YarOIuiics T0IAKeH

3.1|3naTn:

3.1.1|Xumuyeckue CBOHCTBA JIIEMEHTOB psijia TPYIIT NEPHOIUYECKOM CHCTEMBI (B 3aBHCUMOCTH OT HaIPaBJICHUS
MOJITOTOBKH );[TpaBMiIa O€30IacHOM PabOThl B XUMHUYECKHX J1a00paTopusix

3.1.2|nepuoauyeckuil 3aKOH U €ro HCIOJIb30BaHHUE B MIPEACKA3aHUM CBOMCTB 3IEMEHTOB U COSIUHEHUH, BUJIbI XUMUYECKOI! CBSI3H
B Pa3IMYHBIX THTIAX COSIUHEHMH, METOJbI OTICAHUSI XUMUIECKUX PABHOBECHH B pACTBOPAX AJIEKTPOIIUTOB, CTPOCHHE 1
CBOICTBa KOMIUIEKCHBIX COEIMHEHUH, METO/Ib MAaTEMaTHUECKOT0 OMMCaHUsI KHHETUKY XUMUUYECKUX peakiuii, CBOHCTBa

3.1.3|BayKHEHIINX KJIACCOB OPraHUYECKUX COCAMHEHHH, OCOOCHHOCTH CTPOCHHUS H CBOWCTBA PACIIPOCTPAHEHHBIX KIIaCcCOB
BBICOKOMOJIEKYJISIPHBIX COETMHEHHH, OCHOBHBIE IIPOLIECCHI, MPOTEKAOLINE B YIEKTPOXUMHIECKIX CUCTEMaX, MIPOIECCHI
KOPPO3HHU U METO/IbI OOPBOBI C KOppO3Hei, 0coObIe CBOMCTBA M 3aKOHOMEPHOCTH TOBEICHHS JUCIIEPCHBIX CHCTEM

3.2|Ymern:

321 MMPOBOAUTL PACUYCTHI KOHIECHTPALIUU PACTBOPOB PA3JIMYHBIX COQHHHGHHﬁ, onpeaeIATbL USMCHCHUC KOHHGHTpaHHﬁ apu

3.2.2|npoTeKaHNy XUMUYECKUX PEAKIMH, IPOBOAUTE OYHUCTKY BEIECTB B Ja0OPATOPHBIX YCIOBUAX, OIPEAEIISITH OCHOBHBIE
(m3nUecKkne XapaKTePUCTUKH OPTAaHHIECKHX BEIIECTB,0NPEeIeATh TEPMOIMHAMIIECKUE XapaKTePHUCTHKI XUMUIECKIX
peakuuii ¥ paBHOBECHBIE KOHIICHTPALIUY BELIECTB

3.3|Baagern:

3.3.1|HaBbIKaMH BBIITIOJHEHHS OCHOBHBIX XHMHYECKHX J'Ia60paT0pHI>IX onepaunﬁ, METOJaMHU ONIPEACIICHUA pH pacTBOPOB U

3.3.2|onpeneneHus KOHICHTPAIHMIA B PACTBOPAX, METOJAaMHU CHHTE3a HEOPIraHUYECKUX U MPOCTEHUIIINX OPraHU4YeCKUX

3.3.3|coennHennii

4. CTPYKTYPA H COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumeHnoBaHue pa3jieioB U TeM /BU/I 3aHATUSI/ Cemectp / | Hacos | IIpumeyanue
3aHATHA Kypc

Paznen 1. OcHOBHBIE MOHSATHS M 3aKOHBLI XHMHH

1.1 OCHOBHBIE XUMUYECKHUE ITOHATHSI: MOJIb, AaTOMHAsI Macca, MOJISIpHAst Macca. 1 1
OCHOBHBIE XUMHYECKHE 3aKOHBI: COXPAHCHHSI MaCcChl, TOCTOSHCTBA COCTABA.
OKBHBAJICHT, 3aKOH 5KBHBaJICeHTOB. OCHOBHBIC KJIACChI HEOPTAaHUYECKUX
coeMHEHMH. PacyeT SKBUBAJICHTHBIX MACC MPOCTHIX BELIECTB U CIOXKHBIX
coequuenuii /Jlex/

1.2 OmnpeneneHue SKBUBAICHTA M SKBUBAJICHTHOH MacChl METaIa 10 BOJAOPOAY 1 2
/J1ab/
1.3 Pacuer MOJIIpHBIX MacC SKBUBAJICHTA MPOCTHIX BELIECTB M CIOKHBIX 1 2

coepuHeHui. 3akoH skBuBaneHTos /IIp/




Pa3znen 2. OcHOBbI XMMHYECKOH TePMOAMHAMUKHU

2.1

DOHepreTnka XMMHYECKUX IIPOLECCOB. BHyTpeHHss sHEPTHs, SHTATIBIHS.
OHtponus, sHeprus ' nd6ca, HalpaBIEHHOCTh XMMHYECKUX NponeccoB. /JIek/

2.2

Omnpenenenue TEIOBLIX 3G HEKTOB XUMHYIECKUX peakuuil  /J1a6/

2.3

Pacuer U3MEHEHUsI YHTAIBIINY, SHTPOITUH 1 dHepruu [ m60Oca XUMHIECKUX
peakiui, HalpaBJICHHOCTh XUMUYECKUX nporeccos. /IIp/

Pazngen 3. OCHOBBI XMMHYECKOH KHHETHKH

31

CKOpOCTh peakIuy U METOIBI €€ PETYIMPOBaHHsI. X UMHYECKOE PABHOBECHE.
PaBHOBeCHUS B TETEPOreHHBIX CHCTEMAX. PeakMOHHas CIOCOOHOCTD BELIECTB.
/JIex/

3.2

CKOpOCTh XUMHUECKHX peakiuii. XuMuueckoe paBHoBecue /J1ab/

3.3

Pacuet 3aBUCMMOCTH CKOPOCTH Peakluii OT KOHIEHTPAUH PETUPYIOIUX BEIIECTB
U TeMmIepaTypsl. PacueT KOHCTaHTHI paBHOBeCHs peakuui. [IpuHun cMerenus
xumMuueckoro pasHoBecus Jle Ilatense /IIp/

Pa3nen 4. Ilepnognveckasi CHCTEMA U CHCTeMaTHKa 3jeMeHTOB. CTpoeHue
atomMa. OCHOBHbIE XapaKTePUCTHKH JJIEMEHTOB.

41

Crpoenue aroma. KBaHTOBO-MeXaHHUecKast MoJieb aToMa. KopiyckynspHo-
BOJIHOBOM Jyajn3M. DIIEKTPOHHEIE 000I09YKH aToMoB. KBaHTOBBIE UmcCTa.
TTopsinok 3anoHeHNs AJIEKTPOHHBIX 00onouek: npuHuun [Taymu, npasuio ['yHna,
npaBuia KiiedkoBckoro. DJIeKTpOHHbBIE ceMeicTBa AneMeHToB.  /JIek/

4.2

OneKkTpoHHbIE (HOPMYIIBI M AIEKTPOHHBIE CXEMBI aTOMOB. VI3MEeHEeHHEe CBOICTB
9JIEMEHTOB IO TIepHoJaM | Ipynmam cucteMbl Menpaeneesa /T1p/

Pa3nen 5. Xumuyeckasi CBsI3b U CTPOEHHE MOJIEKYJT

51

CoBpeMeHHBIE TIPEICTABICHHUS O ITPUPOE XUMUUECKOU CBsi3u. OnpeneneHue u
OCHOBHBIE XapaKTEPUCTHKN XMMUIECKOH CBSI3H. MeToI BaJIEHTHBIX CBsI3el
(MBC). Meton monexyisipabix opouraneit (MMO). [IpoctpancTBeHHas
CTPYKTypa MOJIeKyJI. J{umoIsHbIe MOMEHTHI CBsI3eil 1 MoJieKy1. BomopoaHast
cBs3b. Curma u nu- cBsizu. /JIex/

52

DeKTPOHHOTOYEUHBIC U CTPYKTYPHBIE (POPMYIIBI MOJIEKYIT. JIUTTIONTBHBIE MOMEHTHI
modekyd /TIp/

Pa3nen 6. PacTBopsl

6.1

Croco0bl BEIpaXKeHHs KOHIIEHTPALlUK PACTBOPOB. 3aKOHBI PACTBOPOB JUIS CIA0BIX
9N1eKTponuTOB. [IpuMeHeHne 3aKOHOB K CUJIBHBIM 3JIEKTPOJIUTAM.
Onexrponuruueckas gucconuanys. CTeneHs IUCCOlMaliy, KOHCTaHTa
JMCCOLMAINHI, N30TOHNYECKUT K03 duueHT. IOHHO-MONEKYISIPHbIE PEeaKLUH.
OnexTponuTHIecKas qucconuanys Boas! u pH cpensr. 'maponms coneit. /Jlex/

6.2

Omnpeenenue KOHIICHTPAIIUH PacTBOpa.
DIeKTpOoIUTHYECKAs JUcconralys. Peakiun noHHOTO 0OMeHa /J1a6/

6.3

Pacuer TEMIICPATYpP KUIICHUA U 3aMEP3aHrsd, OCMOTUYCCKOT'O JaBJICHUA PACTBOPOB.
HpOI/ISBC,Z[CHI/IC PaCTBOPUMOCTH M KOHCTAHTBI JUCCOLHAIIUU IJICKTPOJIUTOB. Pacuer
KOHCTAHT r'upoJm3a conel u BOJOPOAHOIO IMOKAa3aTeIA /Hp/

Pazgen 7. OkucauTebHO-BOCCTAHOBUTEIbHbBIE MIPOLIECCHI

7.1

TlonsATHE O CTETIEHU OKUCIICHHS JJIEMEHTOB B COeAMHEHHUAX. OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE CBOICTBA NMPOCTHIX BEIIECTB U XUMUYECKUX COCTUHEHHUN.
OKHUCIIUTENHHO-BOCCTAHOBUTEIBbHBIE peakunu. HanpaBineHHOCTh OKMCIUTENBHO-
BOCCTAaHOBUTENBHBIX peakuuil. CTaHAapTHBIE 3JEKTPOAHbIE TOTECHIIUAIBL.
Dopmyna HepHera /JTex/

7.2

OKHCIIUTENHHO-BOCCTAHOBUTEIIbHBIE peakiuu /J1ab/

Pa3nen 8. DnekTpoxumMmnueckne cucTeMbl.

8.1

XUMHYECKHE HCTOUHHKH TOKA: TalbBAHUHIECKHE dJIEMEHTHI, aKKyMYJISTOPHI,
TOIUTMBHBIE 3JIEMEHTBI, YCTPOMCTBO, MPOLIECCHI, UCIIOIb30BAHUE HA K. 11
Tpancmopre. BomopoaHas sHepreTrka. JiekTpoins. Kartoanoe BoccTaHOBIEHHE U
AHOJHOE OKHCIICHHE. DJIEKTPOJIM3 C AKTUBHBIM aHOJ0M. BTopHuHbIe mpouecchl
npu snekTponuse. 3akonsl Dapaes. Berxon mo Toky. [IpuMeHEHHE DIIEKTPOIIH3A.
/J1ex/




8.2 T"anpBaHMYECKHE 3JIEMEHTHI 1 4
Onexrpous /J1ab/

8.3 Pacuer »1¢ XUMHYECKUX W KOHIICHTPAIMOHHBIX I'aJJbBaHMYECKUX HJIEMEHTOB. 1 2
3akonsl Mapajiest U151 MPoIeccoB utekTponu3sa /Tp/
Paznen 9. Koppo3us MmeTa/L10B

9.1 Koppo3ust METaJIOB: JIEKTPOXUMHYECKAs U ra30Basl, OKA3aTeNId KOPPO3HH. 1 2
Bus! 3neKTpoXUMHYECKOI KOPPO3HUK: 00pa30BaHUE rallbBAHUYECKOM Maphbl,
KOHIICHTPAIIMOHHO# S4eiKu, KOPPO3WUs MO JSHCTBUEM OJTy>KAAIOIINX TOKOB.
MeTop! 3aIUTHI OT KOPPO3UH: MOKPBITHS, HHTHOUTOPEI KOPPO3HH,
3NIEKTpOXUMUYEcKas 3amura /JIex/

9.2 Pacuer 3auTHOTO JEUCTBHSI OKCHIHBIX TUICHOK, pacueT KOPPO3UOHHOU 1 2
croiikoctu Metayuios /I1p/

9.3 Kopposus meraiuioB u 6opsda ¢ Herr  /J1ab/ 1 2
Pa3znen 10. lucnepcHbie CHCTeMbI

10.1 JlucriepcHbIE CUCTEMBI, UX KIACCU(PHUKAIIUU, METO/BI MTOJIYYCHHUS. 1 2
YCcTOHYUBOCTD AUCTIEPCHBIX CUCTEM U CIIOCOOBI UX cTabumu3anuu. /Jlex/

10.2 CrpoeHne MHLIEIUT HEOPraHMYECKHUX 30J1el B crioco0bl X Koaryssuuu. [lopor 1 2
koaryJssiiuu /TIp/
Pa3nen 11. CamocTosiTenbHast paGoTa

111 TToxroroBka k sekuusm /Cp/ 1 9

11.2 IMoaroToBka K mpakTU4ecKUM 3aHsATUsAM /Cp/ 1 18

11.3 IMoaroTtoBka k 1aboparopHbIM padotam /Cp/ 1 18

11.4 TToxroroBka k 3auety /Cp/ 1 8,75
Paznen 12. KonrakTHast pa6oTa Ha aTTecTalHIO

12.1  |3auer /KA/ 1 0,25

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepUaIbL Ul IPOBEICHUS IPOMEXKYTOUHOH aTTecTalluy 00y4aroIXcs IPUBEICHBI B IPUIIOKEHUU K pabodeit
pOrpamMMe JUCIUUIUIHHEL.
®DOopMBI ¥ BUJIBI TEKYIIETO KOHTPOJIS IO TUCHUIUIMHE (MOJIYJIIO), BUIIBI 331aHUH, KPUTEPHH MX OLICHUBAHMUS, pacnpeesieHrne 0alioB o
BHUJ@M TEKYIETO KOHTPOJIS pa3pabaThIBAOTCS MIPEIOABATENIEM AUCIUILUTHHEI C YICTOM €€ CIICHU(PHUKU U JOBOIATCS 10 CBEACHHS
00yJaIOIINXCS HA IEPBOM yUeOHOM 3aHSTHH.
TeKyIuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS MPEIOfaBaTeeM AUCIHUILUTHHBI (MOYJIs), KaK IPABIJIO, C HCHOIB30BAHHEM
TECTOB WJIH MyTeM MPOBEPKH MUCHMEHHBIX paboT, MPeTyCMOTPEHHBIX pabOYMME MPOrpaMMaMi TUCIHUILUIAH B paMKaXx KOHTAKTHON
paboThI ¥ CAMOCTOSITEIIEHON pabOTHI 00YYAIOIINXCA.

6. YHAEBHO-METOANYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIITUHbBI (MOAY JIS)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue Wzparensc On. anpec
TBO. TQII
JI1.1  |Tnunka H.JL OO0r1mas XuMusL. Mockaa: http://www.book.ru/bo
KuoPyec, 0k/931816
2019
6.1.2. lonoHUTEIbHAS JUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. anpec

TBO. TOJ




ABTOpBI, COCTaBUTEIH 3arnaBue W3nmarensc On. anpec

TBO. TOJT
JI2.1 [H. JI. 'numaka 3ajaun 1 ynpakHeHH 110 001e xumun: y4ueo. mocobue mysi |M.:Kuopyc | https://www.book.ru/bo
BY30B ,, 2019 0k/932528

6.2 Un¢opManoHHbIe TEXHOJIOTHH, NCNOJIb3YyeMble IPH OCYIeCTBIeHUN 00pa30BaTeJIbHOI0 NMpolecca Mo JUCHUIINHE

(Mony.J10)

6.2.1 IlepeyeHb TUIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHIEMOr0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1|Ubuntu

6.2.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U HMHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

BaHk CTpyKTYpHBIX JaHHBIX opranudeckux coeauneHuid. Cambridge Crystallographic Data Centre // www.ccdc.cam.ac.uk

6.2.2.2

ChemSynthesis (www.chemsynthesis.com) P>ChemSynthesis - 6a3a JaHHBIX XHUMHUYECKHX BEIICCTB

6.2.2.3

EcrecTBeHHOHayuHbIH 00pa3oBaTenbHbli noprai: http://en.edu.ru/

6.2.2.4

Koncynbsrant mioc

6.2.2.5

Tapant ACITVKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

7.1

VYueOHble ayANTOPUH JJIsl IPOBEACHHS 3aHATHI JIEKIIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIIEIHATM3UPOBAHHON MeOCIbIO U
TEXHUYECKUMH CPEACTBaMH 00yUeHHS: MyJIbTUMEINITHOE 000pyI0BaHUE IS IPEIOCTaBICHHS yueOHOM HHPOpMaIK
OOJIBILION ayTUTOPHHY H/WITH 3ByKOYCIIIMBAOIIee 000pyAOBaHNE (CTAMOHAPHOE HIIH TIEPEHOCHOE).

7.2

Y4eOHble ay TUTOPUH JUIS POBENICHHS 3aHATHIH CEMUHAPCKOTO THIIA, IPYIIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS M IPOMEXYTOUHOH aTTeCTalluy, YKOMIUIEKTOBaHHbIE CIIEIHATH3HPOBAaHHON MeOENbIO 1 TEXHUIECKHUMHU
cpencTBaMU 00y4eHUs: MyJIbTUMEUIHOE 000pyI0BaHHUE U/WIIH 3ByKOYCUIIMBaIOIIee 000pyA0BaHUE (CTALIMOHAPHOE HIIH
MIEPEHOCHOE)

7.3

TTomenieHus 1 cCaMOCTOSTENBHOM PabOThI, OCHALIICHHBIE KOMITBIOTEPHOI TEXHUKOW C BO3MOXXHOCTBIO MOJKITIOUYESHHUS K
cetu "MHTepHEeT" 1 oOecrieueHreM JOCTYTIa B JJIEKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCHTETA.

7.4

TTomenienus i XpaHeHUs U TPOPHUIAKTHIECKOTO 00CITy)KUBaHUs y4eOHOTO 000py10BaHuSI.

7.5

JTaGopaTopusi, OCHAIIEHHAsI CTIeHATbEHBIM J1a00paTOPHBIM 000PYIOBAaHUEM.
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