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1 Heab 1 3a1a4U OCBOEHUS TUCUMILIUHBI (MOIYJIs1)

Heab0 ocBoeHHMS IUCHMIUIMHBI (MOIYJs) sBIseTcs (OPMUPOBAHHE Yy CTYIACHTOB
MHUPOBO33PEHHUSI COBPEMEHHOTO OMoJIora.

3agayaMu OCBOCHMSI JUCLMILIMHBI (MOJIYJIs) SIBIISIFOTCS:

— OCBOEHHE OCHOBHBIX TEOPETUYECKHX IIOJIO)KEHUH OMO(DU3MKM KaK CaMOCTOSITEIbHON
HayKH;

— npuoOpeTeHne 3HaHNH| 0 (PU3UKO-XUMHUYECKUX MPOIleccax U MeXaHH3MaX, KOTOPBIE JIeKaT
B OCHOBE JKM3HE/IEATEIbHOCTU OMOJIOrMUYE€CKUX 0ObEKTOB;

— YMEHHE UCTIOIb30BaTh (PH3UKO-XUMUIECKHAE METO/IbI aHAIIN3a B OMOJIOTHH.

2 Mecto AMCHUTTUHBI (Mmonxyist) B CTPYKTYpe OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTeJIbHOM MPOrpaMMbl

JucuumnnuHa (MOJyidb) OTHOCUTCS K 00s13aTeNbHOM YacTU OCHOBHOW NpOoQeccHOHaNIbHOMN
00pa30BaTeNIbHOI MPOTPaMMBI.
Jucuunnuza (Moayib) u3ydaeTcs B 4 ceMecTpe.

3 IlepeyeHb mMIAHMPYeMbIX PpPe3yJbTATOB O0OyYeHHS] MO JHCUHMILIMHE
(MoayJi10)

[TepeueHs IAHUPYEMBIX PE3YILTATOB O0YISHUS IO TUCITUIUINHE (MOYITIO), COOTHECCHHBIX
C IUIAaHMPYEMBIMH pe3ylIbTaTaMHU OCBOEHHUSI OCHOBHOHN Npo(ecCHOHANBHOW 00pa3oBaTeIbHON
nporpaMMbl  ((popMUPYEMBIMU KOMIETEHIIUSAMH), YCTAHOBJIECHHBIMHU B OOIIEH XapaKTePHUCTUKE
OCHOBHOM MpodecCHoHANTBHOM 00pa30BaTeIbHON TPOTrpaMMBbI, IPUBEIEH HIKE.

3HaTh:

1)OCHOBHBIC CHCTEMBI YXKH3HEOOCCIICUCHHUSI M TOMEOCTATHYCCKOH PEryJsSIUU KU3HCHHBIX
(GYHKIME Y paCTCHHA W JKMBOTHBIX, CIIOCOOBI BOCIIPHUATHS, XPAaHECHUS U IMepeaadyd HHPOPMaIHH,
OPHUEHTHUPYETCS B COBPEMEHHBIX METOAMYECKUX ITOIX0JIaX, KOHIICTIIUAX U MPoOIeMax pU3N0JIOTHH,
[UTOJIOT MU, OHoXuMKH, Onodusuku (kox kommerenuun — OITK-2, kox naankaropa — OITK — 2.1).

Ymern:

1) ocyIecTBIATh BEIOOP METOOB, aJCKBATHBIX UL PELICHHS HCCIIEIOBATCIIbCKOM 3a1auH,
Y BBISBJIATH CBSI3H (DH3HOJIOTMYECKOTO COCTOSHUSA 00BbeKTa ¢ (haKTOpaMHu OKpYKaroIel cpenbl. (KO
komnereniuu — OIIK-2, kox nnaukaropa — OITK — 2.2).

Baanern:

1) omBITOM MPUMEHEHHUS SKCIEPUMEHTAIBHBIX METOOB JIJISl OLIEHKH COCTOSIHUS KHBBIX
00bexToB (ko1 KommeTennun — OITK-2, kox unaukaropa — OIIK — 2.3).



4 O0beM U coeprkaHue TUCUMILTUHBI (MOLYJIs1)

41 O6bem guCHMIUIMHBI  (MOmyJisl), 00beM  KOHTAKTHOW ©

CAMOCTOSITeJIbHOW PadoThl  00y4yamoumerocss IMpPH OCBOCHUM JIMCIHUILIHHBI
(Mmonyst), popMbI NPOMEKYTOUHOI ATTECTAIMU MO JUCHUILIUHE (MOIYJIIO)
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OuHo-3a04yHas hopMa 0OyUeHUS
4 3 3 108 16 - 16 - - 0,25 | 75,75
Hroro — 3 108 16 - 16 - - 0,25 | 75,75

YcnoBHbie cokpanieHus: 3 —sk3ameH, 34 — 3auer, /I3 — nuddepennrpoBannplii 3a4eT (3a4eT

¢ onerkoit), KII — 3ammura kypcoBoro mpoekta, KP — 3amura kypcoBoit paboThI.

4.2 Conep:kaHue JJEKIIMOHHBIX 3aHATHH

Ouno-3a04Hasi popma o0yueHusi

iﬁl TeMbl JeKIHOHHBIX 3aHATHH
4 cemecmp
1 |BBenenme. Ilpenmer wu 3amaun  Owodusuku. buonornueckue u  QU3HUECKHE
3aKOHOMEPHOCTH B JKHMBBIX cHCTeMaX. MeToaudeckue BONpochl onodusuku. Mcropus
Pa3BHUTHS OTCYCCTBCHHON OMO(DU3HKH.
2 |TepMoamHaMHKa OMOJIOTHYECKHX MPoieccoB. OCHOBHbIE ITyTH MUCIIOJIb30BAHUS DHEPTUH B

opranu3max. Buapl Ouwonormueckux pabot.IloHsTHe 00 00paTMMBIX W HEOOPATHMBIX
nporieccax. Poysb  HEOOpaTUMBIX TPOILECCOB B JKUBBIX opranusmax.llonstue o
TEpPMOAMHAMHYECKOM Tiporiecce. [lapaMeTphl cucreM, cocTosiHue cucTeMbl. [1epBhIil 3ak0H
TepmoauHamMuKku. Ero mpumenumocts K Ouosiornyeckum oObekTam.3akoH ['ecca, ero
ucroyib30BaHue B Ouonorun.CBoOOMHAas ¥ CBSI3aHHAs DHEPTHs, WX IMPOSBICHUS B
OMOJIOTMYECKUX CHUCTEMaX.JDHTPOMHUS Kak Mepa HeOoOpaTUMOCTH TEePMOJAMHAMUYECKUX
mporeccoB. Bropoit 3akoH TepmomuHamMukd. Ero mnpumMeHMMOCT, K OHOJOTHYECKUM
cucremam.CTallMOHAPHOE COCTOSIHUE U TEPMOJMHAMHUYECKOE PAaBHOBECHE, UX CXOACTBO H

pa3jiniuc. OcobeHHOCTH IMMPOSIBJICHUS CTAlTMOHAPHOTO COCTOAHMS B JKUBBIX OpraHU3Max




Tembl JIeKIIUOHHBIX 3AHATHI

Buodusuka kierounsix nmpoueccoB. CTpykrypa U (yHKIMOHHPOBAHUE OMOJIOTMYECKHX
MeMOpaH. Pa3BuTue npeacTaBieHuil 0 CTPYKTYpHO# opranuzanuu Memopan. CoBpeMeHHbIe
NpEACTaBICHUS O CTPOCHHMM U (QYHKIMM MeMOpaH, UX OHOJOTHYEeCKas pOJb.
XapakTepucTuka MeMOpaHHBIX OEJKOB. XapakTepucruka MeMOpaHHBIX
aunuaoB.JluHaMuKa CTPYKTYPHBIX 3JIEMEHTOB MeMOpaHbl.MoJelibHbleE MeMOpaHHbIE
cucTeMbl. BnusHue  BHEMIHHMX  (9KOJOrMYECKHX)  (aKTOpOB Ha  CTPYKTYpHO-
(GYHKIMOHATIbHBIE XapaKTEPUCTHKH OHMOMEeMOpaH.

Tpancmopr BemecTtB 4epe3 OuoMemOpaHbl.IlyTM NPOHUKHOBEHMSI BELIECTB B
kieTKy.buonornueckas poib TpaHcnopra BemiecTB. OCHOBHBIE MEXaHHU3MbI TPAaHCIOPTA
BEILIECTB B OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX opraHusMmax./luddysus, ckopocTtb u
kodpumment muddysun. SBnenue ocmoca, ero Ouosiormueckoe 3HaueHue. Pouib
MakpoMOJIEKyJ B MOJAJEp’KaHUE OCMOTHYecKoro naBieHus.IlaccuBHbBII — TpaHCHOPT
BEILECTB, €ro 3aKOHOMEPHOCTH U Ouojorudeckass poib.ObnerueHHas audpdysus, ee
OTJIMYUTETIbHBIE 0COOEHHOCTH U OMOJIOTHYECKast posib. AKTUBHBIA TPAHCIIOPT BEIIECTB.
MexaHn3Mbl, OCHOBHBIE XapaKTEPUCTUKU. DHJI0- U SK301IUTO3.

Buossexkrporenes. Bunsl u xapakrepuctuka OnonoteHuuanoB. Buabl n xapakrepucTuka

OMOTIOTEHIIUAJIOB, Hux OMoJIoruvecKas pOJIb. [Torenmman TOKOS, €ro
npoucxoxacHue. lloTeHman OeicTBUsA, €ro KOMIIOHEHTbI, HOHHBIE MEXaHU3MBI €ro
npoucxoxacHus.Kanuii - HaTpueBblI HAcoC, €ro poJib B TOAIEPKAHWM YPOBHS

TpaHcMeMOpaHHOro moTeHmumana.Pacipoctpanenne Bo30yxaeHus. KaOenbHbIe CBOWCTBA
HCPBHBIX BOJIOKOH. HpOBe)IeHI/Ie UMIyjibCa 10 HCEMHUCIWHOBBIM HW MHUCIIMHOBBIM
BOJIOKHAM. DU3UKO-XUMHYECKUE TPOIECCHl B HEPBHBIX BOJIOKHAX MPU TPOBEICHHUU PSIOB
WMITYJIBCOB (PUTMHUYECKOE BO3OYKICHUE).

Buodusuka cokparurebHbIX cucTeM.OCHOBHBIC THUIIBI COKPATHTEIBHBIX U TIOJBUKHBIX
cucreM.MoJIeKyIsipHass  OpraHu3alysi IMMOTIEPEYHO-TIOJIOCATOTO  MBIIIEYHOTO  BOJIOKHA.
CoxparuTenbHble MEXaHH3Mbl. MEXaHU3MBI 3aITyCKa M OCYIIECTBICHHS COKPAICHHSI
MOTIEPEYHO-TI0JI0CATOTO  BOJOKHA. DJIIEKTPOMEXaHUYECKOE COTPSDKEHUE TPH COKPAIICHUH
MOTIEPEYHO-TI0JI0CATON MBIIIIIBL. MOJIEKYIIIpHBIE MEXaHU3MbI HEMBIIIICYHOH MOIBUKHOCTH

buopuszuka penenumun. CTpykTypa # (YHKIHH PEHEONTOPHBIX KiIETOK. OO0mme
MIPEJICTaBICHUSI O CTPYKType U (YHKIHMU PELENTOPHBIX KJIETOK. MecTo penenTopHbIX
IpoLeccoB B paboTe CEHCOPHBIX cucTeM. MoJeKyisipHas opranusanus GoTopenenTopHOn
MeMOpaHbl. 3puTeibHbIE NUIMEHTHI: KiIaccU(UKAlUsg, CTPOCHHUE, CIEKTpPaIbHbIC
XapaKTepUCTUKU. MexaHu3Mbl BO30YKIEHHUS 3pUTENBbHBIX peuentopoB. CoBpeMeHHbIE
MIpPEJICTaBJICHHUs] O MEXaHM3MaX MeXaHopelenuuu. buodusnka BoCHpUsTHS 3BYKA.
MexaHOpeLenTopbl OpraHoOB CIyXa.

Pajmannonnasi 0uousuka. MexaHU3Mbl BO3/ACHCTBUS HOHU3UPYIOIIEH paaualuu Ha
opranusM. Moaudukaropsl JTy4eBOro nopakeHus.Buipl MOHU3MPYIOIIUX H3Ty4eHUH, UX
OCHOBHbBIE  XapaKTepUCTUKU.EAMHUIBI M3MEpeHHs HWHTEHCHUBHOCTH HOHHU3UPYIOIIUX
nznydyeHuil.Ilpsmoe © KOCBEHHOE JeficTBHE HWOHU3MPYIOIIMX M3nyudeHui.[lelicTBue
HMOHM3MPYIOIIMX M3JIyuyeHHH Ha KieTky.dusndeckue u 00IEOMOIOTHYECKHE OTBETHBIE
peaknMyu OpraHu3MOB Ha MOHM3MpYollee u3nydeHue.buonornueckue 3¢p¢pexTsl AeHCTBUSA
NOHHU3UPYIOIIETO U3ITY4ECHHUS B 3aBUCUMOCTH oT MOJTyYEHHOU J03BI.
PagnouyBCTBUTENBHOCTD KJIETOK U TKaHEH.BBIKMBaeMOCTh OPraHM3MOB B 3aBUCUMOCTH OT
MOJIy4eHHOH J103bl HOHM3MpYIOIIEero 00aydeHus. [1o3bl, XapakTepu3yromue

PaanO9yYBCTBUTCIILHOCTb OPIraHU3MOB.

4.3 Conep:kaHue NPAKTHYECKHX (CEMUHAPCKUX) 3aHATHH
3angarus YKa3aHHOTI'O TUIIa HE npeayCMOTPCHLBIL OCHOBHOM HpO(I)CCCHOHaHBHOﬁ

00pa3oBaTesIbHON POTPaAMMOiA.




4.4 Conep:xanue 1a00paTOpPHBIX padoT
OuyHo-3204Has popMa 00yyeHUs

Ne
u/n HaunmeHnoBanus 1adopaTopHbIX padot
4 cemecmp
1 |OcHoBBl (pu3HYEeCKON aKyCTHKH W OMNpPEIENICHHE 3aBUCHMOCTH IOPOTa CIBIIIUMOCTH OT
YaCTOTBI.
2 |MonenupoBaHHe MACCUBHBIX 3JEKTPUYECKUX CBOMCTB TKAHEH OPraHM3MOB.
3 |OmpeneneHue pa3MepoB OHMOJOTUYECKUX MHKPOOOBEKTOB METOJOM IU(PAKIUU CBETa
Jasepa.
4 |MonenupoBaHue NPUHIMIIA JEHCTBUS 3pUTENBHBIX PELIETITOPOB.
5 |OmnpezneneHue crieKTpa MNOTJIOMIEHHSI CBETAIErocs MOJIMMETUIIMETaKpUIaTa.
6 |OnpeneneHue AUCHIEPCUN ONTHYECKOTO BPALICHHUS PaCTBOPA CaXapo3bl.
7 |Meroapl perucTpanuu paaoakTUBHBIX U3TYy4ECHUH.
8 |OmpeneneHne mokaszaress MPEJOMIICHHS IPO3PAYHBIX BEIIECTB U CPETHEH TUCTIEPCHH.

4.5 Conep:kaHue KIMHUYECKNX MPAKTUYECKHUX 3aHATHI
3aHATHS  yKa3aHHOTO THIIAa HE MPeIyCMOTPEHbl OCHOBHOW  MpodeccHoHanbHON
o0pa3oBaTeNIbHOM porpaMMoi.

4.6 Coep:kaHue caMOCTOSITEJILHON padoThl 00y4alouierocsi

Ouno-3a04Hasi popMa 00yueHus1

Ne .
o/ Buasbi 1 popMbI cCaMOCTOATEIbHOI PA00THI
4cemecmp
1 |IToaroToBkak BBHIMOJIHEHHIO U caue J1ab0opaTOPHBIX paboT.
2 |IloaroroBka K KOHTPOJIbHBIM paboTaMm.

3 |CamocrosarenbHOoe n3ydeHue teM: KuHeTuka Ouosioruyeckux mpomeccoB. OcoOCHHOCTH
KMHETUKH OMOJIOrMYecKHux mpoueccoB. OOlue MpUHIUIB NOCTPOCHUS MaTeMaTUYeCKHX
Mozenel Ouonornueckux cucteM. KuHeTuka (epMeHTaTHBHBIX IPOLECCOB. YpaBHEHUE
Muxasnuca-MenTted. BnusiHue MonudukatopoB Ha  KMHETUKY  (DEpPMEHTATHBHBIX
peakuuii.@oTodnooruyeckue mnpoueccbl. MexaHu3Mbl TpaHChOpMAUU SHEPrUH B
MEepPBUYHBIX (HOTOOMOTIOTHYECKUX Mpolleccax. B3aumopeiicTBie KBaHTOB C MOJIEKYyJIamH.
[lepBuunbie ¢oroxumuyeckue peakuuu. OcCHOBHbIE cTaguu  (HOTOOUOIOTHUECKOTO
mpouecca. MexaHuszMbl (poToOuonorndeckux U (GOTOXUMHUYECKUX cTaauil. buodusnka
¢doTocunTe3a. DoToperynsaTopHbie U POTOASCTPYKTUBHBIE TIpo1iecchl. DOTOXUMUYECKHE
peakiuu B 6enKax, TUIUAaX U HYKJIEHHOBBIX KACIOTaX.

[ToaroToBka K BBITIOJHEHUIO ABYX PYOEKHBIX aTTecTalluii Mo Onodusnke.

[ToaroroBka Kk MpOMEKYTOUHOM aTTECTALIMU U €€ IPOXO0KICHHUE.

o~

(6}

5 Cucrema ¢(opMHpPOBAHUS OLEHKH Pe3yJbTATOB OOyYeHHUSI 110
AUCHMIUIAHe (MOAYJK0) B PpaMKax TeKylero KOHTPOJsl YCHeBAeMOCTH U
NMPOMEKYTOYHOI aTTecTAlMU 00y4aloIIerocs

OuHo-3204Has popma 00yueHU

MeponpusiTusi TEKyIIero KOHTPOJIsl yCIeBaeMOCTH MakcumaJjibHoe
U IPOMEKYTOYHOM aTTecTaluu 00YYAKIIErocs KOJIMYeCTBO 0AJJI0B




5

MeponpusiTis TeKyIIero KOHTPOJIsl yCIeBaeMoCTH MaxkcumalibHOe
U NIPOMEKYTOYHOI aTTecTalluu 00y4yaromerocs KOJINYeCTBO 0aJVIOB
4cemecmp
OunenuBaemasi yueOHas 1esITeIbHOCTH
. |o0yuaromerocs:
[IepBb1it v
. |ITocenmenne TEKUMOHHBIX 3aHITUI 4
pyOexKHBIN =
COHTDOIE BrImonHeHne KOHTPOJIbHOW pabOTHI IO 10
P O0no¢u3MKe Ha JTEKIIMOHHBIX 3aHATHIX
T . Boinonnenue u 3amura 4 1abopaTopHBIX padoT 16
SKYIIUH
ym Uroro 30
KOHTPOJTb
OuenuBaemasi yueOHasi 1esiTeJIbHOCTb
YCIIEBaEMOCTH
o0yvyawierocs:
Bropoit |Ilocemenne JIEKIMOHHBIX 3aHATUI 4
pyO€xHBIH | BBIOTHEHHE KOHTPOJILHOM pabOTHI TI0 10
KOHTPOJIb |OMO(H3HKe Ha JIEKITMOHHBIX 3aHATHSIX
Brimonnenue u 3ammuta 4 1abopaTopHbIX paboT 16
Hroro 30
[Mpomexyroun |[InddepeHnnpoBaHHbIN 3a4eT 40 (100%)

asl aTTecTanus

* B cnyyae oTka3a 00ydaromierocst OT pe3yJabTaToOB TEKYIIET0 KOHTPOJIS yCIIEeBAEMOCTH

[HIxaia coOTBEeTCTBHA OLICHOK B CTOOAJILHOU M AKAJEeMHUYECKON CHCTEMAX
OLICHUBAHUSA Pe3yJILTATOB 00yUeHHsI M0 TUCHUILINHE (MOTYJIIO)

CucremMa oneHMBAHUA
pe3yJbTaToB 00y4eHMsI
CrobajutbHas cucTEMA OLIEHUBAHUS 0-39 40 - 60 61 - 80 81 - 100
AxageMudeckasi CHCTeMa OIICHUBAHHSI
(ax3ameH, nuddepernupoBanubiii 3auer, |Heynosierso|Ynosnersopu
3al[UTa KypCOBOTO MPOCKTA, pPHUTEIHHO TEJILHO
3aIMTa KypcoBOi paboThI)
AxageMudeckasi CHCTeMa OIICHUBAHHS
(3auer)

Onenku

Xopouio | OTauyHO

He 3aureno 3auteHo

6 Onucanne MaTepuaJIbHO-TEXHHYECKOI 0a3bl (BKIIOYAas 000py10BaHHE U
TEXHHUYECKHEe CpeAcTBa o00y4dyeHHs]), HeOOXOAMMON /JIfi OCylIeCTBJICHHUS
00pa3oBaTeJIbHOIO MpoIecca Mo JUCHUILINHE (MOTYJIIO)

Jlns ocymiecTBiieHUs: 00pa30BaTENBHOTO Mpolecca Mo AUCHHUITIHHE (MOIYII0) TpeOyeTcst:

— CTaHAapTHAas ayAUTOPHS IS IPOBEACHUS JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH 110
IMCIUIUIMHE; pabodee MECTO TMperojaBareNiss JOJDKHO  OBITh  OCHAIIEHO
BUJICONPOEKTOPOM, HOYTOYKOM.

— 7a0OpaTopHbIE 3aHATHA JOJDKHBI IPOBOJUTHCS B CIHCIHANBHBIX KaOWHETax-
1ab0paToPHsIX, OCHAIIEHHBIX COOTBETCTBYIOLIMM 000PY/IOBaHUEM U IPHOOPAMHU.

[/ TlepeyeHb OCHOBHOWI ¥ [IONMOJHHUTEJILHONH Y4eOHOW JIMTEPaTyphl,
HE00XO0AMMOi1 IJIS OCBOEHHUS TUCIHUTIIMHBI (MOLYJIS)
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8 Ilepeuenb pecypcoB HMH(POPMANMOHHO-TEIEKOMMYHHUKAIIMOHHOW CeTH
«/HTepHeT», He0OXOAUMBIX JAJIf OCBOCHHUS AUCUUILIMHBI (MOLYJIs1)
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2. http://elibrary.ru/- Hayunas Dnextponnas bubmmoreka eLibrary — Oubnuoreka
SIICKTPOHHOMU TIEPUOIMKH, PEKUM JIOCTYIIA MO MapoII0.- 3aril. ¢ 9KpaHa.

3. http://cyberleninka.ru/- H3b KubepJlennnka Hay4yHas d3JICKTpOHHas OuHOIHOTEKA
OTKPBITOTO JIOCTYIIA, PEXKHUM JOCTYNACBOOOIHBII.- 3arJl. ¢ 9KpaHa.

9 IlepeueHb HMHMOPMANMMUOHHBLIX TEXHOJOIHH, HEOOXOAMMBIX ISl
OCYLIECTBJICHHS 00Pa30BATEJbHOI0 MPOLECCA M0 AUCHHUILINHE (MOTYJII0)

9.1 IlepeyeHb HEOOXOAUMOIO €:Ker0THO OOHOBJISIEMOIrO JIMIEH3HOHHOI0 U
CBOOOTHO PACNpPOCTPAHSIEMOr0 NPOIrPAMMHOI0 ofecriedyeHUsi, B TOM 4YHCIe

O0TCYECCTBCHHOI'O NIPOU3BOJACTBA
[TporpammHOe oOecnieueHne He TpedyeTcs.

9.2 IlepeyeHb HeOOXOAUMBIX COBpPEMEHHBIX TMpodecCHOHAIbHBIX 0a3

JAHHBIX U I/IH(l)OpMaHHOHHI)IX CIIPABOYHBIX CUCTEM
CoBpemeHHbIE TpodeccCHOHaNbHBIE 0a3bl JaHHBIX M WH(POPMAIMOHHBIE CIPaBOYHEIC
CHCTEMBI He TpeOyroTCsl.
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