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1. OEJA OCBOEHUS JUCHMILIAHBI

Henamu ocBoeHus mucuumIMmb] (Momyns) «Du3KMKa HEKITACCHUECKIX COCTOSHMUI BEIL[ECTBAY
ABIISETCSI  OCBOCHUE 06y"—IaIOH.II/IMI/I(T$I METONOB cOopa MHPOPMANME 10 HEKIACCHYUECKHM
COCTOSHHAM BELECTBA. 3HAYUTENBHO¢ BHUMAHHE B KYPCe OTBOXHTCS Ha PaccMOTpeHHe BOIPOCOB
IPAKTHHECKOTO MPUMECHEHHUS TEOPETHYECKHIX METO/IOB,

QusnKa BEILIECTB B HACTOANIEE BPeM:A  NIPOHHUKAIOT BO BCe Oosbllee 4HCIO OTpacieif
IIPOMBIIUICHHOCTH, — LIMPOKO — HCHOJB3YIOTCS B Hay4qHBIX — HCCIeNoBaHUSX. M3ydeHnme
HECKJIACCUYECKUX COCTOSHHM BEIIECTB HO3BOJIACT HOBBIM B3ITIIOM NMOCMOTPETH IIPEKHIOI KapTUHY
BOCIIPHATHST MHpa. V3ydenne NaHHOW IUCHHILTHHBI ITO3BOJMT CO3/1aBaTb YCTPOMCTBA W

pa3pa6aTBIBaTB TCXHOJIOTHH ¢ YHUKAJIBHEIMUA TCXHUYECKUMHU XapaKTCPUCTUKAMHU.

2. MECTO JUCHUILIAHBI B CTPYKTYPE OIIOoII BO

B HacTosmee Bpemsa 061acTh HCIONB3OBAHIS UMKy HexmaccHYecKHX CoCTOSHMIA
BEICCTB B KAaY€CTBE HAYYHOTO M TEXHOJIOTHYECKOTO MHCTPYMCHTA MOCTOSIHHO pacimpsiercs. Kype
«DU3UKH HEKIACCHYECKHX COCTOHHI/I‘I\/’I BCIICCTBA) NIaCT OCHOBY [y MOCHEAyIomed paGoThI
CICIMATACTa B OONACTH Na3epHOH (DU3HKH, CHCTCMAaTH3UPOBAHO MPEACTABNIAS IPUHIUNB H
NPAMEPBI IPHMEHEHHS JIa3€PHOTO I/ISJI}"‘{eHI/I}I. JlaHHas MUCIHMINIAHA OTHOCHTCS K MHCHHILTHHAM 110
BBIOOPY  BapHaTHBHOH wactu OITOIL HOATOTOBKH aCIHUPAHTOB 110 HAIPABICHHOCTH «JIazepHast
busuxa». 3HaHUs, popmEpyeMBbIe KypCoM HEOOXOIMMEI KaK B HCCIEN0BATENBCKOI pabote, Tak u
JUIL UHXKCHEPHBIX pa3paboToK Iist HaNPABICHUH JTa3epHOH TexHUKH. M3nosxeHue MaTepHaia B
PaMKax Kypca YYUTHIBAET, KaK 0a30BBIC IOJIOKEHMUS Ja3epHON (YU3MKHU, TaK M COBPEMEHHBIE

TCHACHIMHY [[@HHOM 00JIaCTH HAYKH.

3. KOMIIETEHIIU OBY‘I‘AIOH_[EFOCH, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA TUCIUILJINHBI

B pesymbrare ocBoenus [IpOrpaMMBbl  aCIUPAHTYPBl Y BBITYCKHHKA MOMKHBI GHITEH
c(hOpMUPOBAHEIL;

VK-1 cnocob6HOCTEIO K KPUTHYCCKOMY aHANU3y M OICHKE COBPEMEHHBIX HayYHBIX
AOCTHXEHUH, TEHEPHPOBAHUIO HOBBIX HIei TIpA PEIICHUN HCCIICNOBATENLCKUX M MPAKTHIECKHX
3ajlal, B TOM 9HCIIe B MEIUCIMILIMHAPHEIX 06JIaCTsX;

YK-5 cnoco6HOCTBIO MTaHIpOBaTH 1 PCIIATE 3a11a41 COOCTBEHHOTO MPO(ECCHOHANBHOIO 1
JHYHOCTHOTO Pa3BHUTHS

OIIK-1  cnoco6HOCTE  caMoCTOSTENEHO OCYIIECTBIATE  HAYYHO-HCCIIELOBATENBCKYIO
ACATENIEHOCTh B COOTBETCTBYIOIIICH MPO(eCCHOHANBHOM 06TacTH ¢ HCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB UCCIIENOBAHUS U I/IH(l)OpMaHI/IOHiHO-KOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOTHIA;

ITK-2 cnoco6HOCTE aHAIM3UPOBATE U pa3pabaTeiBaTh HOBEIE METONBI W buznueckue
IPUHITAIIBL TeHEPALUY 1 npeo6pa3013aHH!a KOTEPEHTHOIO ~ ONTUYECKOTO H3IyYeHHSI;

IIK-4 rotoBHOCTS mpuMeHSTH ;COBpCMeHHLIe MaTeMaTH4ECKHEe METONBI IIPH aHAJIH3e
IIPOLECCOB JIa3epHOH (PHU3HKH, KBaHTOBOIL‘/E ONTHKY, (POTOHHKH U JIa3ePHBIX HAHOTEXHOJIOTH;

IIK-5 rotoBHOCTEIO Hemoms30Bath COBPEMCHHBIE METOJBI Ja3epHOH (GH3HKH u JIa3ePHBIX
TCXHOJIOTHM B Pa3IMYHBIX 06IACTSIX HEaYKI/I W TCXHHKH, BKIIOYas BBICOKOTOYHBIE ONTHYECKHE
H3MEPEHUS, MOXU(UKAIHIO H 06paGoTKy MATCPHAIIOB, JIOKAIHIO, NA3ePHYIO MEHIUHY 1 ap.

B pesynprare ocBoenus mucrmmmng OOyvarommiicss TonKen JI€MOHCTPHPOBATE CJIELYIOLIHE
Pe3yIbTaThl 00pa30BaHHs:




1) 3nath: maremarmueckue Momenu s pemenus Qusmdeckux 3amau (I1K-4, IIK-5);
OCHOBHBIC IOAXOIBI K YHCICHHOMY PEIUCHHIO (QM3MYECKHX 3a1ad (YK-1); coBpeMeHHBIE MeTOMIBI
HCCIIEIOBAHMA M MH(POPMALMOHHO-KOMMYHHKAIMOHHEIE TEXHOIOIAH (OIIK-1); HOBBIE METOMBI U
(bu3sMYecKue NPUHIMNGI reHepanud i IpeoOpa3soBaHUsl KOTEPEHTHOTO OITHYECKOrO U3IIyYeHUs
(IIK-2); coBpeMeHHEIE METOABI M TEXHOIOTHH Hay4YHOH KOMMYHHKAI[HH HA TOCYNAPCTBEHHOM H
HHOCTpaHHOM s3bIKax (YK-5);

2) Ymerp: pabotate ¢ wmHpopMammed w3 Pa3sNMYHBIX HCTOYHHMKOB, BKJIIOYAs CETEBBIE
pecypcel cetu WHTepHeT, IS permgHus NPO(ECCHOHANBHEIX M COMHANBHBIX 3a/ay (OIIK-1);
KPUTHYCCKH TMEPEOCMBICTUBATG HAKOIUICHHBIH OIBIT, H3MEHSTDH OpAd HEOOXOMMMOCTH BHI H
XapaKTep CBOCH IMPO(PECCHOHAIBHOMN NeSITENbHOCTH (VK-1);cobupars, o6pabaTsBars U HHTEPIPETHPOE
IUTAaHHPOBATE U PEIIATh 3a1a4k COGCTREHHOTO MPO(eCCHOHATBHOTO 1 IHYHOCTHOLO passutus (YK-

5);  CaMOCTOSTENBHO  OCYINECTBIATH Hay9YHO-HCCIIEIOBATENbCKYIO  JESITeIbHOCTh B
COOTBETCTBYIOLIEH IPOYECCHOHANBHON O6JNACTH ¢ HCIIOIB30BAHMEM COBPEMEHHBIX METOJIOB
HCCIICNOBAHNS U HH(OPMAITHOHHO-KOMMYHHKAIHOHHBIX TEXHOJIOI M (OIIK-1);

3) Baagerb: cnocoGHOCTBIO CTROUTP MATEMaTH4YECKHE MOJENIH OOBEKTOB HCCIAEHOBAHUS U
BBIOUPATh YUCIIEHHBIH METOM HX MONEPOBAHHS, pa3pabaThBaTh HOBBIN WM BHIGHPATH OTOBKI
QITOPHTM  PEUICHHS  3aJa4d;,  CIOCOOHOCTBIO K HHTCIUIEKTYyalIbHOMY, — KyJIBTYPHOMY,
HPaBCTBEHHOMY, (DH3HYeCKOMY H IPO(ECCHOHANEHOMY CAMODA3BUTHIO, TOBBILICHHIO CBOEI
KBalpukanun u macrepcrpa ([1K-2, OIlIK-1); crnoco6HOCTBIO NpHoOpeTaTh HOBBIE HAYYHBIE U
npodeccHoHaNbHEIE 3HAHMS, HCHONB3ys. COBPEMEHHBIE 00pasoBaTeNbHbIE W MH(OPMALHOHHEIE
TCXHOJIOTHH; CIIOCOOHOCTBIO COCTABISTH MU KOHTPOJINPOBATh IUIAH BBUIONHEHSEMOH paGoOTEL,
IUVIAHUPOBaTh HEOOXOMUMBIE JUIS  BBIIOJHEHHS PabOTEI  PeCypChI, OLEHHBATH pE3yJIBTATEI
cobersenHoit paGoTe (ITK-5, IIK-4); cmoco6HOCTBIO MNaHHpOBaTE U pelmaTh 3a1a4i COGCTBEHHOTO
IpOECCHOHANBHOTO H JIHYHOCTHOTO paszeuths (YK-5); cioco6HOCTBIO K KPUTHYECKOMY aHAIU3y U
OUCHKE COBPEMCHHBIX HAYYHBIX IOCTH)XCHHH, TeHEPHPOBAHMIO HOBBIX UIed IpU pelleHuH

HCCIICIOBATENILCKUX M IIPAKTUYECKHX 3414, B TOM YHCJIE B MEXIUCHUIUIMHAPHEIX o0macTsax (VK-1,
I1K-5).

4. CTPYKTYPA U COJIEP/)KAHHUE AACHUILTAHBI (MOIY.JIS)
OO61uast TpyIO0eMKOCTh MUCIHIHHE COCTABIISET 2 3a4€THEIE SAMHUIEL, 72 yaca.
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COJAEPKAHUE JAUCHUATIJIUHBI
JEKIITNHU

1. Cocrosinus BemecTsa B IKCTPEMaIbHO HU3KHX TeMIlepaTypax.




CocrosHus sHeprerhueckux -
[Tonynposoguaukw. Husnexrpuky.
[onspusanus JU3JIEKTPUKOB, /
CrepxnpoBoauuKHy, CaepxauanekTp
NMOMEHHOH CTPYKTYpEL

2. CocrosiHus BemecTBa B YK C

ITnazmennoe COCTOSIHHE
Bricokoremneparypras mnasma. Husk

OH B BEIICCTBE NPH HU3KAX TeMIEepaTypax: MeTaluibl.
VIsMeHeHHe  snekTprueckoii IPOBOJMMOCTH  MaTePHAJIOB.
{uanextpuueckue norepu.  IlpoGom  musmexTpukoB.
MKH. I3MeHeHHe MarHHTHBIX CBONCTS, ITepectpoenue

TPEMATLHO BBICOKHMX TeMIepaTypax
BEIIIECTBA. CsolicTBa

3. Cocrossnus BC€IIECTBA BO BHENIHUX MArduTHBIX H IEKTPHIECKHX MOJIAX.

Opdexr  3eebexka.

Sddexr

II()J'IYHpOBOlIHI/IKaMI/I.(DOTOHPOBOI[I/IMO( Thb. .HIOMI/IHCCHCHHI/I}I IIOJIYIIPOBOJHHUKOB.

MarHuTHOeE CONIPOTHUBJIICHHUE.

II71a3MBl. Bumsl  mnasmer

PTEMIICpaTypHas miasMa. JlazepHas miasma.
Iemstoe.  Dddexr  Xoma. [Tornomenne  cBera
I'uranrckoe

S. OBPA3OBATEJBHBIE TEXHOJIOTHH
Iposenenne nexumonHBIX 3amsTHIT 00ECIeYeHO  CleNUATH3HPOBAHHEIMH ayIHTOPUSIMH,

000pyI0BaHHBIMH KOMIIBIOTEpAaMH U 3
UTCHHE JICKIMH JEMOHCTpAIHe KOMIID
B pamkax nexuuonnoro xypca e
® TEXHOJIOTHSA IIPOOIEMHOTO
TIPaKTHIECKOTO MPUMEHEHHS. PAcCMOT]
CO CTYACHTaMH Ha MPEAMET BO3MOIKHBI

® BCTPEYH C Y4YEHBIMH, pabora
BEILECTBA.

6. OHEHOYHBIE CPEJICTBA
MPOMEXYTOYHOI

JICKTPOHHBIMYU MPOEKTOPAMH, YTO MO3BOJISTET COIIPOBOXKIATH
FOTEPHBIX CIIaliI0B.

[IOJIL3YIOTCS TAKXKE CIEOYIOIIHE TEXHOJIOTHU:

DOyuenus  (case-study). IIpu  paccmorpenun BOIIPOCOB
CHHOTO TEOPETHYECKOTO MaTepHaa, UCTIONb3yeTcs HAIOr
X CMIOCOGOB PENIEHHUs TOCTABICHHOH 33 1avH.

JOIIIMH B 00/MacTH (H3MKA HEKIACCHUECKHX COCTOSHHMIL

IS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,

ATTECTAIIUU no HUTOT'AM OCBOEHUSA

JAACLHATIINHBI n YYEBHO-METOJUYECKOE OBECIIEYEHUE

CAMOCTOSATEJBHOM PABOTBI ACIIUPAHTOB

a) Bonpocer auis moarorosku x 3avery

1. OxapakrepusyiiTe mosBICHHS OHCPTETHYCCKAX 30H B BEINECTBE MPH HHU3KHX
TEMIIEpaTypax B MeTaJuIax?

2. OxapaxTepusyiiTe mOSBICHHS SHCPTCTHYECKAX 30H B BEINECTBE [PH HHU3KHX
TEMIIEpaTypax B MOJIYIPOBOJHUKAX ?

3. Oxapakrepusyiite mMosBICHHs OHCPTETHYCCKAX 30H B BEINECTBE IPH HHU3KHX

TEMIEpaTypax B AUDIEKTPHKAX?
4.  Oxapakrepu3yiite SJIEKTpHYE

go M Oh Lh

CKYIO IIPOBOJTUMOCTE ,HI/IBJICKTPI/IKOB?

Haiite onpenenenue monstpusaus TUSJIEKTPUKOB?

910 CIyXKUT IPHYHHON BO3HUKHOBEHMS AHBIIEKTPUYECKHUE TIOTEPH?
Yem o6ycoBiens! mpoGou mus JIEKTPUKOB?
Haiite onpenenenue CBEPXIIPOBOTHUKAM?

9. Haiite onpenenenue CBEPXIUIIEKTPHKAM?

10.
11.
12.
13.
14.

Kaxkwme cymecrsyror Bumpr mn

Kakue cymecrsyror croiictra

YTo Cly’>KUT HPHYMHON H3MEeHEHHE MArHHUTHEIX CBOHCTB?
Hatite onpenenenne miasmenn DMY COCTOSIHUIO BEIECTRA?

MIa3MBbI?
a3MBI.

OxapakTtepusyiite BEICOKOTEM [IEPATyPHYIO IITasMy?




15. Oxapaktepusyiite HH3KOTEMIICPATypHYIO IIa3My?

16. Oxapakrepusyiire nasepuyro a3my?

17. Jlatite onpenenenue >dpdexta 3eebexa?

18. Jlaiite onmpenenenue sbdexty [ensrne?

19. laite onpenenenue sddexty Xomma?

20. Yem 00ycroBiIeHO MOTTIONIEHHE CBETa MOJTyIIPOBOAHUKAMHU ?

21. Jlaiite ompenenenue GpoTOmpPOBOIMMOCTH?

22. Yem 00ycioBiIeHa TIOMUHECIEHIHS MOJIYIIPOBOIHUKOB?

23. JlaiiTe onpe/eneHne TUTaHTCKOMY MarHuTHOMY COIPOTHBIIEHUIO?
24. Yem 06yCIIOBIEHO I'HTAHTCKOE MATHUTHOE COIIPOTHUBIICHHUE?

0) CamocTrosTensnas pa6ora
CamocTosiTennbHas paGora  acr HPaHTOB  BKIFOYACT CaMOCTOATENBbHOE Oosiee rmyGokoe
OCBOEHHE MaTepHalia, PACCMOTPEHHOTQ 0630PHO B PAMKAX JEKIMOHHBIX 3aHSTHIL
1. 3HaKOMCTBO ¢ HayYHBIMH IlepHOIHYECKHME U3JJAHUSIMH I10 COCTOSIHMSIM BEILECTBA B
SKCTPEMAaJIbHBIX TEMIIePaTypax.
2. PazpaboTka MeTomuUK onpeneeHns XapaKTEPUCTHK HOJIYIPOBOTHUKOBEIX MATEPHAIIOB;
3. Pa3paboTka MeToUK onpeneneHus NPUTOIHOCTH UBJIEKTPUYECKUAX MAaTEPHATIOB;
4. PaspaboTka METOHK ONpeaeiieHus IIPATOTHOCTH CBEPXIIPOBOIUMBIX MATEPHAJIOB.
B) Bonpoce! 1ast rectupoBanusy
1. Henuneitnrle nponeccsl B cpesax ¢ KBaJIpaTHUYHOH HENHHEHHOCTHIO
2. Henuneiinsle nponeccs B cpefax ¢ KyOUYHOHN HEJTUHEHHOCTHIO
3. [MapameTpryeckue mpoLmeccs § ONTHKE U Koppesauus GOTOHOB
4. TeHepauus rapMOHHK, ONTHYECKOE ACTEeKTUpOBaHWe. MDa30BBI CHHXPOHH3M H €ro
peanu3anus.
5. CaMo(OKyCHPOBKa BOJIHOBBIX {Iy4KOB.
6. HenmmHeHHO-0IITHYECKHE TIPOLIGCCHI B ONITHYECKUX BOJOKHAX U CBETOBOJIAX.
7. Henumetinas ontuka hOTOHOKIHCTAIMYECKIX BOIOKOH.
8. BEIHyX/IeHHOE KOMOHHAIIHOHHOE paccesHHe cBeTa.
9. JlasepHBlit TepMOSIEPHEIH CHHTES: COCTOSHIE 1 IpoOJIeMEL.
10. Py6uHoBEIi J1azep.
11. Nd: YAG - nasep.
12. JIa3ep Ha cTeke ¢ HEOUMOM.
13. lenmii-HeoHOBbIE Ma3epel.
14. Jlaseps! Ha mapax Meny  30J10Ta.
15. ApronoBerit nazep.
16. DxcumepHBIe nasepsl.
17. JIazeper Ha KpacuTesx.
18. TTomynpoBoqHIKOBEIE J1a3epel.
19. Jlaseps! Ha rienTpax okpacks.
20. PeHTreHOBCKHX NasepsL.
21. BonokoHHBIe n1a3epsl.

7. YYEBHO-METOINYECKOE W WH®OPMAIIMOHHOE OBECNEYEHHUE

AACHUITINHBI « PU3UKA HEKJIACCHUYECKHIX COCTOSIHUI BEILIECTBA»
a) OCHOBHAsI JINTEPATypa:




1. Brenenue B HaHOTEIUTO(hH3H]
2015. - (Hanorexsomorun). -793¢

2. Knaccuyeckue 3amaun puzuy
B.U. Unsruconnc. - B, 8. - M.
(usmxu"). - 326¢.

Ky [SuexTponHsIii pecype] / A.C. HAmutpues. - M. : BUHOM,

(1 TOPSYCH TIa3MBI [ DIIeKTPOHHBIH pecypc] : xypc nexnuit /

: M3parensckuit nom MU, 2015. - (Cepus "Boicmias mkosa

3. Crarucruyeckas TCPMOJAUHAMHKA (KBAHTOBEIE CTaTHCTHKH) [DIeKTpOHHEI pecypc] :
Yuebuoe mocobue / B. U. Xpectok. - M. : Wsnarenscreo MI'TY um. H. 3. Baymana, 2014. -127¢.

0) nonoanuTeLHAS JIITEpaTypa:

1. Mudpaxous BJIEKTPOHOB:

CTPyKTYypa W JUHAMHKA CBOGOIHBIX MOJEKY1 u

KOHZICHCHPOBAHHOTO COCTOSIHUS BEIE¢TBA [OnexTporHbIi pecype] / Mmenko A.A., Tupuues I B
Tapacos I0.1. - M. : OU3BMATIINT, 2013. - 616 c.

2. HuskoremmneparypHas miasm

a B IIpoIteccax HaHECEHUS (hYHKIMOHAIbHBIX MOKPBITHI - I1]

Pecry6nukanckas mayuno-texnmueckal KOH(epeHIus [DNeKTpoHHbIT pecypc] : cObopuuk crateii /
Hox pen. H.®. Kamarosa, A.T". JIyukupa. - Kasans : Usparenpcrso KHHTY, 2012. - 148c.

3. ®wusmka TBepmoro Tema s HH)XCHEPOB [DIeKTpOHHBIH pecypc] : y4eb. mocobue /
I'yproB B.A., Ocayenxo P.H., - Wsnanne 2-¢, mom. - M. : TeXHOC(bepa, 2012. -560c.

8. MATEPUAJIbHO-TEXHHUYECKORE OBECHEYEHUE JUCHUILIAHBI

IIpumenenue
obecneunBaercs
00opyoBaHIEM AyIUTOPHAX Kadeaprl

Mt obecriedenns mposenenus
kapenper OullM u CHCLHAIIN3HPOB
COBPEMEHHBIM 000PYIOBaHMEM JUIS J]

MYJIbTUMETUHHBIX
TIPOBENCHUEM  3aHATHH B yixe

Ope3CHTAMH ¥ KOMIIBIOTEPHBIX

000pyTOBaHHEIX

CUMYJISITHIH

MYJIbTUMEIUHHBIM
@ullM.

nabopaTopHEIX paGoT HMEIOTCH KOMITBIOTEPHBIE KJIACCHI
AHHBIC  y4eOHO-Hay4HBIe nabopaTopun, 060pyLHOBAHHEIE
A3€PHOM JHMArHOCTHKH BEINECTBA U U3YYEHHS JIa3epHO-

HHAYIUPOBaHHBIX pomeccos (1ab. 10743, 107a-3, 419-3, 123-3).




Pabouas nporpamma nucrmmmmig COCTaBIICHA B COOTBETCTBUH ¢ TpeGoBaumsamu OIOC BO
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IIporpamma paceMotpena omoOpeHa Ha 3aceanuu Kapenapsr GullM

Iporokon Ne 735 or £ 0cC /5

| roma /

3asenyromuii kadenpoit

= Apakenga C. M.
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£.06./5 roma

Hpe,Z[OeI[aTCJIB KOMHCCHH

Apaxkensu C.M.

JIUCT

(PUQSTionmHCH)

IIEPEYTBEPKIEHUS

PABOYEN ITIPOI'PAMMBI AUCIHUAITJINHBI

PaGouas nporpamma oxo0peHa Ha |

I[IpoToxoin 3acenanus kadenper No

yueOHBIH roj

oT roma

3asenyromuii kadenpoii

Pa6ouas mporpamma omoOpeHa Ha

I[IpoTokoin 3acenanms Kagenpsr Ne

YYEOHBIH roj

oT roga

3aBemyromii Kadepoii

Pa6ouas nporpamma oo0peHa Ha

IIpoTokon 3acenanus Kagenprr Ne

__ y4eOHBIi rojg

oT roga

3aBeayromuii kadempoit




