OrBOY BO «TI'TY» Mpuem 2025 Boicluee obpasoaHue Mporpammbl MarucTpatypbl
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®enepalibHOE rOCYJApCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHuUs
«TaMOOBCKUH TOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

[MPUHATO YTBEPXJIEHO
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IMPOI'PAMMA

BCTYIUTEIIBHOTO UCTIBITAHUS JIJIs MOCTynarmux B 2025 rogy B MaructpaTrypy
Ha HaIpaBJICHUE TOJITOTOBKH
18.04.02 Duepro- u pecypcocOeperammue npoueccbl B XUMU4eCKOW TEXHOJIOTHH,
He()TeXHUMHUHU ¥ OMOTEXHOJIOTHH
0 TIPOrpaMMe MarucTpaTyphbl
18.04.02.02 Duepro- u pecypcocdeperaoiinme nNpouecchbl B 0M0OTEXHOJIOTHHU

. TexHoJormyeckasi 4acTh

OcCHOBBI OHOXHMHH M MOJICKYJISIPHON 0MOJIOTHHI

MonexynspHbIi YPOBEHb OpraHU3AIUHU KUBOW MaTepUU, OUOTECHHBIE DJIEMEHTHI.
YPpOoBHU CTPYKTYPHOU OpraHu3aiuu 0eIKoB, PU3NKO-XUMHUYECKUE CBOMCTBA OCIIKOB.
Oranbl OuocuHTEe3a OemKa.

4. Knaccudukamuss QGepMEeHTOB, MeXaHU3M (PEepPMEHTATUBHOIO KaTaldu3a, KUHETHKA
(hepMEHTATUBHBIX PEAKIIUM.

5. CTpyKTypa HYKJIEOTUIOB U HYKIICO3UI0B.

6. Oo6mas xapaktepuctrka JIHK u PHK, koMmieMeHTapHOCTh a30TUCTHIX OCHOBAHUH U €€
POJIb B CTPYKTYPHOU Opranu3anuu U GyHKIIMOHUPOBAHUE HYKJIEMHOBBIX KUCJIOT.

7. Knaccuduxanus yraeBogoB. CTpoeHue, CBoHcTBA U OHWOJOrMYecKas  poJib
MOHOCAaXapHI0B, OJIMTOCAXAPUI0B, IIOJIUCAXAPUIOB.

8. Kiaccuduxkanus u 6uosorudeckas pojib JUIUI0B, BEICIIUX )XUPHBIX KUCJIOT U UX MPOU3-
BOJIHBIX, CJIOKHBIX JIUITUIOB.

9. Kunaccudukanus BUTaMHUHOB. buonornueckue byHKIIUN BUTaMUHOB 51
BUTAMHUHOIIOI00HBIX COCTMHEHUH.

10. Knaccudukanuss um MexaHuU3M JCHCTBUS TOPMOHOB. Dusnosiorudyeckue (QyHKIUU
MPEICTABUTEIIEN OTIEIBHBIX TPYIII TOPMOHOB.

11. TlpuHIMIIEI OOMEHA BEIIECTB M SHEPTUU B )KUBBIX cucTeMax. @OopMbl aKKyMYIUPOBAHUS
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OHCPIUHU B ’KUBOM KJICTKE.

12. Dramnbl 6MOI0THYECKOTro OKUcIeHusl. OKUCIUTENBHOE U CyOCTpaTHOE OC(hOpHIIMpOBaHUE.

13. benkoBblit ~ oOMmeH:  oOumue  cBeneHusd.  [Iporteonus.  JlezamuHHpOBaHUE

)51

NeKapOOKCWIMPOBAa- HHUE aMHHOKHCIOT. MeTa0onu3M OHOTeHHBIX aMHUHOB. buocuHTes

AMHUHOKHUCJIOT.

14. Kataboim3m IMYPUHOBLIX HYKJICOTHIOB U KaTtaboJn3M MUPUMHUINHOBBIX HYKJICOTUIOB.

15. buocunTe3 HykIeoTHAOB. Perynsius OuocunTeza 0eIKoB.

16. Dtansr 6mocunTe3a JJHK u PHK

17. Ponb reHeTHYECKOro Koja B OMocuHTE3€ OEIKOB.

18. Karabonusm yrieBoaos. ['enepupoBanue snepruu ¢hochatHoit cBs3H.
19. buosHepreTrka aHa3pOOHOTO PA3IOKEHUS YTIIEBOJIOB.

20. Hukn TpukapOOHOBBIX KHUCIOT. Perymsauus mpeBpamieHus nupysata B aneTwi-CoA u

[IUKJIa TPUKAPOOHOBBIX KHUCIIOT.
21. I'excozomonodocdaTHblil 1 HeHTO30(hOChATHBIN MyTH METa0OIU3Ma YTIIEBOIOB.
22. Perynsuusi MmeTaboin3Ma yriieBOI0B.
23. OCHOBHBIE ATaIlbl IUNOJU3a. JIumorexnes.
24. Perynsauust JIUMUIHOTO OOMEHA.
25. MeTabosu3M X0JIeCTepUHA U JKEITYHBIX KUCIIOT.
26. B3aumMocBsi3b 0OMEHOB BEIIIECTB.
27. MeMOpaHHbIe MEXaHU3MBI PETYJISIIIUU MeTaboau3Ma.
28. 'opmoHanbHas perysnus oOMeHa BEeUIeCTB.

OO0wmas 6mos10rus U MUKPOOHOI0rUsA

1. HpI/I?)HaKI/I U CBOMCTBA KMBBIX CUCTEM.

2. YpOoBHHM OpraHu3alyu >KMBOW Matepuu. B3auMOCBs3b pa3IuyHbIX YPOBHEH OpraHu3aluu
KUBOU Marepuu. Posib OMOJI0rHYecKOro MHOTo00Opa3us Kak Beaymiero (akropa yCTOMYMBOCTH

KUBBIX CUCTEM U OHMOChEphI B 1IETIOM.
3. CBolicTBa ¥ MPU3HAKHU KUBBIX OPTaHU3MOB.
Mopdosnorus kietku. MemOpaHHbIe CTPYKTYPHI KiIeTKU. X posiib u PyHKIIUH.
OcoOEHHOCTH CTPOCHUS PACTUTEIBHBIX U YKUBOTHBIX KJIETOK.
OCHOBHBIE TOJIOKEHUS KIIETOYHON TEOPHH.
KneTounslii 1iukI.
MuTo3. 3HaUE€HHE MUTO3A.
9. Meiio3. 3HaueHue mMenosa.
10. Buasr 6ecriosioro pa3MHOKEHHUS.
11. TlonmoBoe pasmHokeHue. IIpenmyiiecTBO TMOJOBOTO BHAA Pa3MHOXKCHHS
OECI0JIOBBIM.
12. UnnuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOHAIIBHBIN MEPUO]] KU3HHU OCOOU.
13. OcobeHHOCTH MOCTHATAIBHOTO OHTOTE€HE3a Pa3IMYHbIX TPy OPraHU3MOB.

XN s

Hal

14. OcHOBHBIC I'PYIIIBI ) KUBBIX OPTaAHHU3MOB. CucremaTnka u KJ'IaCCI/I(l)I/IKaLII/IH JKUBBIX Opra-

HU3MOB.
15. I'enetuka. Hacnencreennocts. U3MeHUMBOCTD (T€HBI, JIOKYC, T€HOTHUII, (DEHOTHI).

16. 3aKOHOMEPHOCTH  HACJIEACTBEHHOCTH. 3akonpl  Mennaens. 3akoH  Moprana.
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B3aumonencTBue reHOB.

17. 3aKOHOMEpPHOCTH  W3MEHYMBOCTH OPraHU3MOB. VI3MEHUMBOCTh T€HOTHUIIMYECKAS.
I'eneruka noima.

18. Buabl u cBOMCTBA MYTaIUH.

19. 3aKOHOMEPHOCTH ~ U3MEHYMBOCTU  OpPraHU3MOB. {DEHOTUNIMYECKAs H3MEHYUBOCTb.
OnureHeTu4eckass U3MEHYUBOCTb.

20. Cenexuus. OCHOBHBIE METOIBI CEJIEKIINH.

21. Bua, ero KpuTepuu U CTPYKTypa.

22. Yuenus Y./lapBuHa 00 3BOIIONUHN OPraHUYECKOTO MUpPa, 00 HICKYCCTBEHHOM OTOODE.

23. I'eHeTHYECKME M DKOJIOTUYECKHE OCHOBBl  JBOJIIOLUHU. MaxkposBoronus.
MuKpo3BOIIOIHS.

24. buocdepa, e€ cTpykrypa u QyHKIIMU. BHOIIEHO3bI, UX CBOWCTBA.

25. Posib MUKPOOPraHW3MOB B IPUPOJAE U IPAKTUUECKON AEATEIBHOCTH YEIOBEKA.

26. O6mue npu3HaKu U Pa3HO0Opa3ne MUKPOOPTaHU3MOB.

27. OCHOBBI CUCTEMAaTUKHU U KJlaccu(DUKAITUU MUKPOOPTaHU3MOB.

28. CTpyKTypHBIE OTINYUS IPOKAPUOTHON U DYKaPUOTHOM KIIETOK.

29. Mopdonoruyeckue U KyJabTypajbHble MPU3HAKU OaKTepUH.

30. Mopdonoruyeckue 1 KyJabTypaibHble PU3HAKA AKTUHOMMIIET.

31. Mopdonoruyeckue 1 KyJabTypaibHble MPU3HAKA MUKPOCKOIIUYECKUX TPUOOB.

32. OtnuuurtenbHble MOP(OIOrHUYeCcKre MPU3HAKHU MPEICTAaBUTENIEH OT/IETbHBIX KJIACCOB MHU-
KOMMIIETOB.

33. Mop@donoruyeckue U KyJabTypaidbHble MPU3HAKU JPOKKEBBIX OPTaHU3MOB.

34. Bupycsl u daru.

35. [IpuHIune! K1accupuKaluu BOJOPOCIIEH, Ha3BaHUs U MIPU3HAKK TPy BOJOPOCIEH.
Ocobennoctu Mopdosoruu u GU3NOIOTUU OTAEIBHBIX FPYIIN BOJOPOCIIEH.

36. Bnusinue pakTopoB BHELIHEN Cpe/ibl HA KUZHEAEATEIbHOCTh KIETOK MUKPOOPTaHU3MOB.

37. OCHOBBI FT€HETUKHA MUKPOOPTaHU3MOB.

38. DKkonorus MUKpOOPTraHU3MOB.

39. Muxkpodiopa Tena yeaoBeka.

40. ITpuponooxpaHHas poJib MUKPOOPTaHU3MOB.

OCHOBBI OMOTEXHOJIOTMH

1. buorexHomoruyeckoe Mpou3BOACTBO Kak cucreMa. OCHOBHbIE KOMIIOHEHTBI OMOTEX-
HOJIOTMYECKOW CHUCTEMBI M X Ha3HAUYECHUE B HEM.

2. CTpyKTypa TUIIOBOM CXEMbl OMOTEXHOJIOTMYECKOTO IPOU3BOJICTBA.

3. OcHOBHBIE TPYIIbl OHOJOTUYECKUX AreHTOB B OMOTEXHOJIOTMYECKUX IMPOU3BOACTBAX.
CnocoObl XpaHeHHS M TOJJEPKaHUS B AKTUBHOM COCTOSSHUM OWOJIOTMYECKUX areHTOB.
Crioco0bl IPUrOTOBJIEHMSI IOCEBHOIO MaTepHaa.

4. OOecrieyeHuEe acCENTUYECKUX YCIOBUA B OUOTEXHOJIOTMUECKUX MPOU3BOJCTBAX.
Kunernueckue 3aKOHOMEPHOCTH TEIJIOBOW CTEPUITH3ALIUU.

5. Ilpaktuyeckas peanuzanus TEPMUYECKON CTepUITU3ALINU B YCIIOBUSAX
OMOTEXHOJIOTHYECKOTO TIPOU3BO/ICTBA.

6. Coblppe OHOTEXHOJOTMYECKUX MPOU3BOJACTB. [IpMHLMIIBI COCTABICHHUS pELENTYp,
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QNroOpuT™M  pa3pabOTKM  KOMMO3UIMN MUTATEIbHBIX cpell. TeXHHKa MPUTOTOBICHUS
MPOU3BOICTBEHHBIX MUTATEIBHBIX CPE/I.

7. 3aKOHOMEpPHOCTH pa3BUTUA Ouomacchl U OHOCHHTE3a B YCIOBUAX TIIYOMHHOU
NEePUOJNYECKON U HEMPEPHIBHOM (hepMeHTAIIH.

8. VYmpaiieHHs] HENPEPHIBHOW (epMeHTanuel B pexuMe XeMocTara, TypOugocTara, OKCH-
cTara.

9. Maremaruyeckue MoAeNIN (pepMEHTALINH.

10. Bunbr npoaykToB pepMeHTAIIH, TOBApHbIE (POPMbI OMOTEXHOIOTUYECKUX TPOTYKTOB.

11. Cxema BbIiesIEHHS 1IEJIEBOTO MPOYKTA U3 KYJIbTYPAIbHON HKUIAKOCTH.

12. CxeMma BbIieNIeHHSI 1IEJIEBOTO MPOIYKTa U3 OBEPXHOCTHON KYJIBTYpHI.

13. OcHOBHBIE IPOLIECCHI IPA OYUCTKE LENEBBIX MPOAYKTOB.

II. IIpomeccHo-anmapaTHas 4acThb

1. Knaccudukamuss mporieccoB U 000pya0BaHUST OMOTEXHOJOTHYECKUX MPOU3BOJCTB IO
(yHKIIMOHATFHOMY Ha3HAUCHHIO U XapakTepy pabouero mMukJia.

2. Ilpomecc crepunuzauuy, Ha3HauY€HUE, CHOCOOBI CcTepwiIM3anuu. TeopeTHueckue
3aKOHOMEPHOCTH TEIUIOBOM cTepriin3anuu. CTepUIN3aTopsl s KUJIKOCTEH ra30B U TBEPIBIX
MaTepHalioB.

3. OOGopynoBanve  uisi ~ TOPU3OHTAJIBHOTO,  HAKIOHHOTO M  BEPTUKAIBHOIO
TPAHCIIOPTUPOBAHHUS MaTEpPUAJIOB, CUCTEMbI THEBMOTPAHCIIOPTA, JOCTOMHCTBA, HEIOCTATKU U
TEXHOJIOTUYECKHM pacuer.

4. TlurtaTenu-mo3aTopbl; Ha3HAYCHHE, CIOCOOBI  JTIO3MPOBAaHMs, OIICHKA TOYHOCTH
nosupoBanus. Knaccudukanus 103aTopos.

5. Ilpomecchl u  (¢u3Myeckre MeEXaHW3Mbl U3MeEJbUCHHS MarepuanoB. CTemneHb
n3MenbueHusi. OCHOBHBIE KOHCTPYKTHUBHBIC BAPUAHTHI MEIBHUIL U IPOOMIIOK U MX MTOA00pP.

6. Ilpormecchl paszneneHusl CyCleH3U U IMYIIbCUH; criocoObl pazaeneHus. Kinaccuduxanus
1 OCHOBHBIE KOHCTPYKTHBHBIC BapHaHThl (PMIHTPOB, HEHTPUPYT U cernapatopoB. Duzndeckue
3aKOHOMEPHOCTHU (DYHKITMOHUPOBAHUS M TEXHOJOTUUECKUN pacyer.

7. CMmelieHne U TiepeMenivBaHue wMarepuanoB. OIIEHKM KadecTBa CMEIIEHUS W
WHTEHCUBHOCTH TiepeMenuBaHus. CrnocoObl CMEIIeHUsS KUIKOCTeH W TeCTOOOpa3HBIX
MaTepuagoB, KOHCTPYKIMHU TEPEMENINBAIONINX YCTPOMCTB M WX TEXHOJOTUYECKUU pacuer.
dusnyecKkue MeXaHW3Mbl W KHHETHKAa CMEIICHMsI ChIMy4YuX MaTepHUajoB; KiaccHU(UKaius
000py/10BaHMS, KOHCTPYKTUBHBIC BAPUAHTHI U TEXHOJIOTHYECKHM pacyer.

8. IlIpomeccol QopmoBanus wmarepuanoB; crocodsl dopmoBanus. Kiaccudukanus u
OCHOBHBIC KOHCTPYKTHUBHBIC BapUAHTHI (POPMYIOIINX MAIIWH, UX TEXHOJOTHUYECKUM pacyer.

9. TemnoBbie MIPOIIECCHI. Kunetnueckue 3aKOHOMEPHOCTH TeIIonepeauH.
Knaccudukanys ¥ OCHOBHBIE KOHCTPYKTHBHBIC BapHaHThI TEIJIOOOMEHHBIX armapaTroB
CnocoObl  uHTeHCHU(UKAMK TIpoliecca. TEXHOJOTHMUYECKUA U THUAPABIMYECKHN pacueT
TEII000MEHHUKOB.

10. TIponecc ymapuBaHus, mojie3Hasi pa3HOCTh TEMIEPATyp U ONpeeTIeHUE IBUKYIIECH CUIIBI
nporecca. Knaccudukaiusi, OCHOBHbIE KOHCTPYKTHBHBIC BapHUaHThl BBITIAPHBIX aIlapaToB.
Crnioco0bl cCHUKEHUS dSHEpronoTpedaeHus. TeXHOIOrHYeCKUil pacyeT.

11. Tlportecc pexTuUKALNKU KUIKUX CMECEH, Ha3HAuYCHHUE, MPUHIUII U TPUHIUIHAIBHBIC
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CXeMbl OpraHu3anuu. TUMbl KOHTAKTHBIX YCTPOMCTB. AnnapaTtypHoe odopMIleHHEe Tpolecca u
OCHOBBI TEXHOJIOTHYECKOTO pacuera 000py10BaHUS.

12. IIpouiecchl  KCTpakUMU M 3KCTparupoBaHusi. KuHeTnyeckue 3aKOHOMEPHOCTH
skcTparupoBanus, CnocoObl uHTeHcH(pUKauu npouecca. Knaccudukanuss U OCHOBHBIE
KOHCTPYKTHBHBIE BAPUAHTHI IKCTPAKTOPOB, UX TEXHOJIOTMUYECKUHN pacyer.

13. IIpouecc cymku. KuHeTnyeckue 3aKOHOMEPHOCTH M CIOCOOBI HHTEHCU(DHUKALINU
npouecca. CrnocoObl CyImIKH, KiIacCUPUKalMUsS U OCHOBHBbIE KOHCTPYKTHUBHBIE BapHaHTBhI
CYLIWJIOK, X TEXHOJOTUYECKUNA pacyer.

14. Beineuka, TermioMaccooOMeHHbIe Tmporiecchl pu Bbineyke. CrocoObl MoaBoAa Temia K
BBINIEKAEMbBIM HW3JIENHUSAM, 3JE€MEHThl KOHCTPYKIMH W OCHOBHBIC HAIpaBJICHUS MOJACPHU3AIUU
neveil. Knaccudukanus 1 oCHOBHbIE KOHCTPYKTHBHBIE BApPUAHTHI MIeUei, X TEXHOIOTUYECKUN
pacuer.

15. Mukpoburoaornyeckue nporecchl B MUILEBON MPOMBIIIIEHHOCTH, KHHETUYECKHE 3aKOHO-
MepHocTu. Krnaccudukanuss mpoueccoB, o00OpyqoBaHUST U OOUIME MPUHLMIBI  €T0
(GyHKIMOHUPOBAHUS.

16. OGopynoBaHre TEXHOJIOTUYECKUX JIMHUW MO MPOU3BOJCTBY COJIOJA U  €ro
TexHoJornueckuil pacyer. Kiaccudukanus conogopacTuibHbIX YCTAHOBOK U UX OCHOBHBIE
KOHCTPYKTUBHBIE BAPUAHTBHI.

17. O6opynoBaHue AJid MOTyYeHUs] OMOMAcChl U 00IIKME MPUHIUIIBI €10 PYHKIIMOHUPOBAHMUS.
HpoxoKkepacTUIBHBIN anmapat U €ro TEXHOJOTUYECKUNA pacyer.

18. [Ipon3BOACTBO BTOPUUYHBIX METAOOIUTOB: OOIIME MPUHLMIBI OPraHU3alUU. Y CTAaHOBKH
JUIs  HEeNpEephIBHOTO CcOpa)kMBaHMsS Cyclia B TMPOU3BOJCTBAX BHHA M CHOUPTa, HUX
TEXHOJIOTUYECKU pacueT. bpoaunbHble annapartsl AJs TJIABHOTO OpOKeHUs, 100paKuBaHUs U
YCKOPEHHOT'0 OpOXEHUS B IPOU3BOACTBE MMBA U UX TEXHOJIOTMYECKUHN pacyer.

19. O6opynoBaHue aJisg OpraHU3aIuy Mpolecca coOpakuBaHus B BA3KOIUIACTUYHBIX CpeAax:
kjaccudukanus. Arperarsl Il MOPIMOHHOTO W MOTOYHOIO MPUTOTOBIICHUS TECTa, UX TEX-
HOJIOTUYECKUH pacyer.

20. ®uHULIHBIE ONepaluu: Kilaccudukanus, Ha3HAYEeHUE W anmaparypHoe oQopMIEeHHE.
J1031upOoBOYHO-(haCOBOYHBIN aBTOMAT JUIsl IITYYHBIX AeOpPMHUPYEMBIX u3sienuil. Jo3upoBoUHbIE
yCcTpoiicTBa (haCOBOYHOI'O aBTOMATA JIJIsl XOPOILO U MJIOXO CHITYYHX. JKUAKUX U TECTOOOPA3HBIX
MaTepHalioB, UX TEXHOJIOTHYeCKui pacyeT. DacoBOUYHO-3aBEPTOUHBIA aBTOMAT ISl IITYYHBIX
MPOIYKTOB MPABUIBHOU POPMBI.

21. [Ipotiecchl yMEpEHHOTO U II1yOOKOT0 OXJIAKIEHHUS, TEOPETUUECKHUE MOJIOKEHUSI U TEXHO-
JIOTUYECKHE BapUaHTHl. XOJIOAWIbHbIE MAIMHBI, UX KJIACCHU(PUKALNS, YCTPOMCTBO, MPUHIUII
JNEVCTBUS U TEXHOJIIOTMUYECKUN PACYET.

22. Ilpouecc ¢aotanuu B MUKPOOUOJIOTMYECKUX MPOU3BocTBaX. OCHOBHBIE 3aKOHOMEPHO-
ctH npouecca. Knaccudukanus dpiaoratopos. YCTpoilcTBO, TPUHIIUN JeUCTBUS 000PYI10BaAHUS.
TexHonornvyeckuit pacuer.

23. Ilpouecc ruaponuzanuu. DPU3NKO-XMMUYECKHE OCHOBBI Tmpouecca. Kiaccudukamms
rupain3annapaToB (MHBEPTOPOB). Y CTPOMCTBO, MPUHLMN ACHCTBUS amnmnapaTtoB, UX TEXHO-
JIOTUYECKUH pacyer.

Pexomenayemas aureparypa

1. buoxumus: ydeOnuk nns By3oB / B. I'. lllep6ako, B. I'. Jlo6anos, T. H.
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KomocC, 2008. — 472 c.:

5. buorexnonorus: yueOnuk st By30B / U. B. Tuxonos, E. A. Py6an, T. H. I'ps3ueBa
[1 np.]; mox pexn. E. C. Boponuna. - M.: TUOP/I, 2008. - 704 c. - ISBN 978-5-98879-072-3
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O MapOJTIO

7. Mamox B.H. Beeaenue B coBpemenHble CAIIP: Kypc neknuil. [DneKTpOHHBIN
pecypc]:/ B.H. Mamox, U3n -Bo "IMK IIpecc", 2010. - 192 c. - 3arn. ¢ 3kpana.- Pexum
noctymna: http://e.lanbook.com/.
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