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[lepeuens ¢GopM oOleHMBaHMS, NPUMEHIEMBIX Ha Pa3IMYHBIX JTamnax

dbopMUpOBaHUS ~ KOMIIETCHIIMA B  XOJ€  OCBOCHUS  JUCIUIUIUHBI  (MOYJIS)
«/lononnumenvHbie 2nasbl KPUCMALLOZPAPuUU»
Kon n JTansl GopMHPOBAHUS KPHUTEepHH MOKAa3aTeH fasIbl
(opMyJIMPOBK | KOMNETEHI WU
a
KOMIIEeTeHIIHH
IK-12, 3Haer - OCHOBHBIC 3aKOHBI | OOBSICHATDH HaJIn4yue oo1ero 60-74
CIOCOOHOCTD KpucTautorpadm, y4eOHBIIl MaTepuai | NpeACTaBICHUS O
pa3pabaTbIBaTh TOYEUHBIE ulc Tpebyemoii | mpupoxe
TEXHUYECKHE R — CTEIIeHbI0 HAyYHOH | KPHCTAJUTMYECKOTO
3a1aHus Ha TOYHOCTH U | COCTOSIHMS BELIECTBA;
MPOEKTUPOBAHH SHCMCHTRL CHMMCTPHI, | 1o o rhr 3HaHHUE CIIOCOOO0B
e npaBmiIa CJIOKECHUS ONMCAHS
TEXHOJIOTHYECK 9JICMCHTOB CUMMCTPHM KPHUCTATIINIECKUX
HX  TIPOLIECCOB - CBA3b BHYTPECHHEH CTPYKTYD,
IIPOHU3BOJICTBA KPHCTAILTHYECKOI obnamaet 6a30BaMu
MaTepHaios pelIeTKH ¢ BHEmIHEH HaBbIKAMU OIHMCAHMS
n3aeIui . TOYEYHBIX IPYIII U
. (bopMoO KPHCTAIIIOB U .
JJIEKTPOHHOM . MPOCTPAaHCTBEHHOU
TEXHUKHN UX CBOMCTBAMU CUMMECTpUU
- YCTaHOBKY u KPUCTAJLJIOB
TIOCJIE/I0BATEILHOCTh
oTIpeieTICHUs
9JIEMEHTOB CUMMETPHHU
KPHCTAIIOB
- TpaBuia paboTel C
Hay4HOH JIUTEpaTypoil
o KpucTayuiorpadud,
KPUCTAJITIOXNMUH,
KpHCTAITO(QU3UKH
Ymeer -COCTaBJIsTh yMETh TIpuMeHsTh 3HAHUS 75-89
KpHCTaJuIorpauyecKy | CUCTEMaTU3UpOBaTh | B obnactn -
10 XapaKTEepUCTUKY | HAyYHYIO COCTaBJICHUS
KPHCTAJUIOB, nHpopmanuio, KpHCTauIorpaduieck
JIMarHOCTUPOBATh BBITIOJTHATH UX  XapaKTepHCTHK
npoctsie GpopMbl TUIIOBBIE 33J]a4¥ N0 | KPUCTAJLIOB,
- o00o3HayaTh BHIBI | aHAJTM3Y U CHHTE3Y | JMAarHOCTHPOBAHMS
CHMMETPHH (TOYECHYHBIE | KPHCTAUIMYSCKUX MPOCTHIX HOpM,
TPYIIITBI) MIOJTHBIMH | CTPYKTYP 0003HaYCHUA BHUIOB
dbopmymaMu  ®W  C CUMMETPHHU
HIOMOILBIO (ToyewyHBIX  Tpymm)
HOPOKIAFOIITHX TMIOJTHBIMH
3JIEMEHTOB CUMMETPUH bopmynmamu  H ¢
- aHaIM3HUPOBATH HOMOIIIBIO
BHYTPEHHIOIO HOPOXKAAOIINX
CTPYKTYPY KPHUCTAJLIIOB JJIEMEHTOB
CHUMMETPHH,
aHaJIU3a BHYTPECHHEH
CTPYKTYPBI
KPHCTAJIOB
Bnanmeer - HABBIKAMHU | YMCTh pemath | CrIoCOOHOCTHIO 90-100
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o AHATH3A aHanm3a CTPYKTYpHI | CTaBUTH 3a1ady,
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Ipynnbl , CHHTE3a
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[Ikana oLeHKH ypOBHS JOCTHKEHUS PE3YJIHTATOB O0YUEHUS AJIsl TEKYIEH U MPOMEKYTOUHON aTTeCTALUN 1O OUCYUNTIUHE
«/[ononnumenvHule 2nasvl KpUCMANLOZpagduu»

Bannwt YPOBHU AOCTIKEHUS
(petimunzos pe3ynbTaTOB
as oyeuxa) 00y4eHuUsI Tpeboearus k chopMuposaHHviM
Tekymas u Ilpomesicymouna KOMNemeHyusm
IMPOMCIKYTOYH | A ammecmayus
asa arrecrauus
100 - 86 | [loswviwennul CB0oOOHO W YBEPEHHO HAaXOIUT JOCTOBEPHBIE WCTOYHHKH HWH(POPMAIIUH, ONEpUpYeT
u IPEOCTaBIeHHOM HH(poOpMalMel, OTIMYHO BIaJeeT HaBbIKAMU aHajlu3a U CHUHTE3a
«3aYTEHO»/ UH(pOpMalIMY, 3HAET BCE OCHOBHBIC METOBI PEIICHUS MpOoOJIeM, MPelyCMOTPEHHbIE y4eOHOM
«OTIIUYHOY IPOTPaMMOii, 3HACT TUMWYHBIE ONTHOKH ¥ BO3MOKHBIE CIIOKHOCTH MIPU PEIICHUH TOW MITM MHOU
npobaemMbl M crocoOeH BbIOpaTh U 3((HEKTUBHO NMPUMEHUTH aJleKBaTHBIA METOJ pEIIeHUS
KOHKPETHOU TTPOOJIEMBI
85-76 baszoeuiii B GonpmumHCTBE CiTydaeBCcOCOOEHBBISIBUTHIOCTOBEPHBICHCTOYHUKUUH(POPMALINU,00paboTaTsh,
aHaAJIM3UPOBATh u CHUHTE3UPOBATh IPEIIOKEHHYIO uH(pOpMalHIo, BbIOpATh
«3aYTEHOY/ MeToApeIeHUANpoOIeMbInpemnThee. JlonyckaeTe IMHUYHbIECEPbE3HBICOIMOKUBPEILICHUUITPOO
«XOPOLIO» J€M, WCHBITHIBAET CIOXHOCTH B PENKO BCTPEUAIOIIMXCS WM  CIOXKHBIX — CIydasx
peeHusnpo0IeM, He3HAe TTUITHYHBIX OIIIMOOKMBO3MOKHBIX CII0KHOCTEHITPUPEIICHU N TOUMITUUH
OMTIPOOIEMBI
75-61 Ilopocosuiii GATTCHOY/ JlonmyckaeTonOKMBONPEAeICHUUI0CTOBEPHOCTHMCTOYHMKOBHH (D OpMAIHK,CIOCOOSHIPAaBUIIbH
«YI0BICTBOD OpeIaThTOIFKOTUITUYHBIC, HA00JIEEUaCTOBCTPEUAIOIITUECATIPOOIEMBIBKOHKPETHOH00IacTH(00
pabaThIBaTbMH(POPMALINIO, BEIOMPATEMETOAPEILICHUSTIPOOIEMBINPELIATh €€)
UTEIIbHOY»
60-0 Yposenw «HE3auTeHO»/ He 3HaeTt 3HauMTENBHOM YacTH MPOTrpaMMHOTO MaTepHaa, JOMyCcKaeT CyIIeCTBEHHbIE OIIMOKHY,
He0oCmueHy | «HEyIOBIETBOpP | HEYBEPEHHO, C OONBIIMMH 3aTPYAHCHHUSIMH BBIMOJIHACT IPAKTHYECKHE PAOOTHL.
m UTEIIbHO»




II. Texymas arrectanus no gucuunianHe «Kpucramiorpadgus 1 KpucTaI0pu3INKay

Texymmas aTrectanus cTyAeHToB no auctumuinae «Kpucramiorpadus u kpucramiopusnka» NpoBOANUTCS B
COOTBETCTBHH C JIOKAJTIbHBIMA HOPMATHBHBIMU akTamu [IBDOY u sBnseTcst o0s3aTeIbHOM.

Texymas atrectanus no auctuminae «Kpucramnorpadus u kpuctamiouznka» MpoBoIUTCsS B popme
KOHTPOJIBHBIX MEPONPHUATHH (coOeceI0BaHus, JTaA00PATOPHBIX pabOT) IO OIEHUBAHHUIO (PaKTUICCKIX
pe3yabpTaToB 00yUEHHS CTYJCHTOB U OCYIIECTBISETCS BEAYIIUM IIPETIOIaBaTENEM.

[To xaxx1oMy OOBEKTY JaeTcsl XapaKTepUCTHKA MPOLIETYP OLEHUBAHUS B MPUBSA3KE K UCIIOIb3YEMbIM
OIICHOYHBIM CPEJICTBAM.

OuneHovHbIe cpeAcTBa AJIs TEKYILIero KOHTPOJIst

1. Komnnexkm nabopamopnsix 3a0anuii

[{enp mabopaTopHBIX paboT — BEIPAOOTKA Y ydamuxcst mpodeccHoHaTbHBIX YMEHUH TIPUMEHSITh
NOJTYYEeHHBIC 3HAHUS JJIS PEIICHUs MPAKTHYECKHX 3a/1a4, YMEHHI U HaBBIKOB MOJIB30BATHCS (PH3HUECKUMHU
MOJIX0/IaMH U METO/IaMH JUIs OCYIIECTBICHHUS POPECCHOHATBHOM eI TeTbHOCTH.

Paznea 2.

JIABOPATOPHASA PABOTA Ne 1. TouyeuHble rpynnbl CHMMETPUM KPUCTAJLIOB.

1. ITon6op 1 u3yueHue TeopeTUIecKoro Marepuana (B T.4. JIEKIIMOHHOTO) TI0 TeMe JJabopaTopHOil pabOTHI.
2. [locranoBka 3aja4, onpeaeaeHUe MOpsAIKa MPOBEACHHS Ja00paTOPHOI pabOThI, BBIMOJIHEHUS
MPaKTUYECKON YacTH JTaOOpaTOpPHOH pabOThI:

1) onpenenenue GopmMysbl CHMMETPHUY;

2)orpeesieHne TOYeUHOTO KJIacca CUMMETPHH;

3) onpeeneHre CHHTOHNY,

4) omnpesiesieHUEe KaTeTOPHH;

5) onepauyu 1 3J€MEHTHl CAMMETPHUH - PELLIEHUE KOHTPOJIbHBIX 3a/1a4;

6) BBIBOJI TOUEYHBIX TPYII CHMMETPHH, 0003HAYEHNE TOUCUHBIX KJIACCOB CUMMETPHU TI0 popMyIie
cummeTtpuu, lllenducy, Mex1yHapOIHBIH CUMBOJL.

3. CocraBienue ot4yeta, (GopMyIUpPOBKA BHIBOJIOB.

4. 3amura 1a60paTOPHOM pabOTHI: cllaya KPaTKOM TEOPUH 110 TEME paboThl, 00bACHEHHE PE3YIILTATOB

paboThI.

JIABOPATOPHASA PABOTA Ne 2. MeTobl NpoeniPOBAHUA KPUCTAJLJIOB.

1. ITonGop 1 M3y4eHHE TEOPETHUECKOTO MaTeprasia (B T.4. JICKIIMOHHOTO) IO TeMe JJa0opaTOPHOH pabOTHI.
2. IlocTaHoBKa 3a/1a4, ONIpeIeIeHUE MOPsAKa MIPOBEIEHUS Ta00paTOPHOM pabOThI, BBITOTHEHUS
MPAKTHYECKOHN 4acTH TabopaToOpHOIl paObOTHI:

a) OTpeIeIICHNe CUMMETPHU KPUCTAITHYECKOTO MHOTOTPAHHUKA;

0) IOCTPOCHHUE CTPEPEOrpaMM KPUCTALTHYECKIUX MHOTOTPAaHHUKOB;

B) pellieHHe KOHTPOJIbHBIX 3a/1a4.

3. CocraBienue otueTa, OpPMYIUPOBKA BHIBOJIOB.

4. 3amura 1abopaTOpHON pabOTHI: cllaya KpaTKOM Teopuu Mo TeMe paboThl, 00BSICHEHHE PE3YIbTATOB
paboTHI.

JIABOPATOPHASA PABOTA Ne 3. MeToa KpHCTA/LIN4ECKOT0 MHAUIUPOBAHNUS: CUMBOJIbI Y3J10B,
pebep, rpaneii kpucraaia; napamerpsl Beiicca, unaexkesl Muoiepa.

1. ITonGop 1 M3y4eHHE TEOPETHUECKOTO MaTeprasia (B T.4. JICKIIMOHHOTO) IO TeMe JIa0opaTOPHOH pabOTHI.
2. [locranoBka 3aa4, onpeaeaeHUe MopsIKa NPOBEACHHS Ja00paTOPHOI pabOThI, BBIMOIHEHUS
MPaKTUYECKON YacTH JJaOOpaTOPHOH pabOTHI.

3. 3akoH ['atou — 3aK0H pallMOHATBHOCTH OTHOILEHUS NapaMeTpoB rpaHeil. IloHsATre «eIMHUYHASA TPaHb» U
ee BpIOOp B KPUCTAJUIAX pa3HbIX CUHTOHUNA. Y paBHEHHUE MIIOCKOCTH, €€ KpUCTAIIOrpauuecKoe MpouTeHHE.
CBs13b CUMBOJIOB I'paHEl U pedep KpucTasa.

4. MeTtoabl MPOSIMPOBAHUS KPUCTAIIIOB!

1) BBIOOD KpHuCTaIorpaduuecKux KOOPAWHATHBIX OCEH U eIMHIUYHON IPaHu B KPUCTAIUIAX Pa3HBIX
CUHTOHHIA;

2) npueMsbl OIpe/ieNieHrs CHMBOJIOB TpaHel KPUCTAIIOB;

3) MHAUIKUPOBaHKE (Ha MOJIEINSAX ) KPHCTAIJIOB PA3JIUYHBIX KJIACCOB, CHHTOHHH, KATETOPHIA;



4) peuieHue rpadUUSCKUX U PACUCTHBIX 33124 C MPUMEHEHHEM TeOPEM B3aMMOICHCTBHSI DIEMEHTOB
CHMMETPHU;

5) ompeienieHne CHMBOJIOB TPaHeil 1 pebep KPUCTAILUIOB Pa3IHYHBIMU CIIOCO0aMHU;

6) pemienue 3aaay.

5. CocraBnenue otyeTa, GOpPMyIUPOBKA BHIBOJIOB.
6. 3amuTa 1a60paTOpHOI paboTHL: cAaua KpaTKoW TEOPHH MO TeMe paboThl, 00BICHEHUE PE3yJIbTaTOB
paboThI.

Pa3pgea 3.

JIABOPATOPHASA PABOTA Ne 4. MaTpuuHoe npejacTaB/ieHUe 3JIEMEHTOB CUMMETPHH.

1. ITonGop 1 M3y4eHHE TEOPETHUECKOTO MaTeprasia (B T.4. JJICKIIMOHHOTO) M0 TeMe JIabopaTOPHOH pabOTHI.
2. IlocTaHoBKa 3a/1a4, ONIpeJIeIeHUE MOPsAKa TPOBEIECHUS Ja00paTOPHOM pabOThI, BBITOTHEHHUS
MPAKTHYECKOHN YacTH JTJaOOPaTOpHOI pabOTHI:

1) MaTpu4HBIA METO/I OMTUCAHUS DIEMEHTOB CHMMETPHH;

2) MaTpHULIbl TOYEYHBIX ONEPALlUil U AIIEMEHTOB CUMMETPHH;

3) ToueUHbIE TPYNIBI CAMMETPUU: U3yUYCHUE TOUCUHOW CUMMETPUN KPUCTAUIOB C UCIIOJIb30BAHUEM
KOMIIBIOTEpHOM nporpammbl PointGroups;

4) peuieHue 3a1a4.

3. CocraBienue ot4yeTa, (GopMyIUpOBKA BHIBOJIOB.
4. 3amura 1abopaTOpHON pabOTHI: cllaya KpaTKOM Teopuu Mo TeMe paboThl, 00BSICHEHHE PE3yIbTaTOB
padoTHI.

JIABOPATOPHASA PABOTA Ne 5. DyieMeHTbI TEOPUH TPy B ONIMCAHMH KPUCTAIJIMYECKUX
CTPYKTYP

1. [TonGop 1 M3y4eHHE TEOPETHUECKOTO MaTepralia (B T.4. JICKIIMOHHOTO) M0 TeMe JJa0opaTOPHOU PabOTHI.
2. IlocTanoBKa 3a/1a4, ONpeIeIeHUEe MOPsAKa MIPOBEIEHUs Ja00paTOPHOM pabOThI, BBITOTHEHHUS
MPAKTHYECKOM YacTH J1JabOpaTOpHOI paObOTHI:

1) OCHOBHBIE MOJIOXKEHUS TEOPUHU TPYIII;

2) abCTpaKTHBIE TOUEUHbIE TPYIIIIBL;

3) 32 ToyeuHble rPyNIbl CAMMETPUH KPUCTAJLIOB,;

4) perieHue 3a1a4.

3. CocraBieHue otyeTa, GoOpMyaupoBKa BHIBOIOB.

4. 3amura 1abopaTOpHOM pabOTHI: cllaya KpaTKOi Teopuu Mo TeMe paboThl, 00BSICHEHHE PE3YIbTaTOB
padoTHI.

Pazneua 4.

JIABOPATOPHASA PABOTA Ne 6. Onucanue nNpocTPpaHCTBEHHOM IPyNIbl CHMMETPUM KPUCTAJLIIOB.
1. ITogOop 1 n3yueHne TEOPETUIECKOro MaTepuaia (B T.4. JIEKIIMOHHOTO) TI0 TeMe JIAOOpaTOPHOI paboTHI.
2. IlocTaHoBKa 3a/1a4, OTIpeIeIeHUE MOPsAKA MTPOBEIECHUS Ja00paTOPHOM pabOThI, BBITOTHEHHUS
MPaKTUYECKON YacTH JTJaOOpaTOPHOH pabOTHI:

3. Onucanue CUMMCTPUU KPUCTAJUIMYCCKUX CTPYKTYP O UX NPOCTPAHCTBEHHBIM MOJCIIAM:

1) BbIOOD AJI€MEHTApHOI STUEHKH;

2) ompeneneHre Tuma pemeTku bpase;

3) moacyeT yuciaa aTOMOB, IPUXOASAIIMXCS HA SUCHKY;

4) moacuet yncna GopMyIbHBIX €IHHUILL;

5) omnpeneneHre KOOPAMHAIIMOHHBIX YUCEN U MHOTOTPaHHUKOB;

6) onucaHue CTPYKTYpPhI KpHCTalla B TEPMUHAX IJIOTHEHIINX YIAaKOBOK;
7) onpeaeneHue TPyIbl CHMMETPUH;

8) onpeneneHue TUMNA CBA3H.

4. CocrapneHue oTdera, (PoOpMyIHPOBKA BBIBOIOB.



5. 3amuTa mabopaTopHO pabOThI: caya KpaTKOW TEOPUH IO TeMe paboThl, 00bSICHEHUE PE3YIIbTaTOB
paboTHI.

TpeGoBaHNs K BBINOJHEHHUIO JIA0OPATOPHBIX PadoT:

Bo Bcex mabopaTtopusix CymecTBYIOT 0COObIe ITpaBUiIa MOBEACHHS CTYACHTOB, KOTOPhIE HEOOXO MO
HEYKOCHUTEIIHO COOIOIaTh — MpaBUjIa TEXHUKU 0€301MacHOCTH. 32 3HAHHE MPABUII TEXHUKH 0€30TTaCHOCTH
1 00513aTEIbCTBO UX BBITIOIHATH KKIBIH CTYJICHT JOJDKSH PACIIUCATHCS B COOTBETCTBYIOIIEM JKypHAJIE.
JloMaIHIo0 NOJAr0TOBKY K paboTe pEeKOMEHAYETC sl BECTH CIIEAYIOIUM 00pa3zom. [Ipountars nmeromieecs
ornucaHue padOThHl M OTMETUTH BO3HHUKIIKE BOMPOCH! H HESICHOCTU. 3aT€M IPOYUTATH COOTBETCTBYIOIINE
paszienbl Mo y4eOHUKaM WM KOHCIIEKTaM JeKiuid. [Tociie 3Toro CHoBa BEpHYTHCS M K OMUCAHHIO, TOJPOOHO
npopaboTaTh €ro U 0COOCHHO YacTh, MOCBSIIEHHYIO TIPAKTUKE, CACTAaTh 3allUCH B padoveil TeTpay,
COCTaBHTD U 3aMHCATh MPUMEPHBIN TUIaH MPOBECHUS YKCTIEPHIMEHTA.

[lepen BeIMOTHEHNEM pabOTHI CTYIEHT OeceayeT ¢ mpenoaaBaTesieM (MMPOBOAUTCS JOITYCK K padoTe), Mpu
9TOM BBISICHSIETCS, HACKOJIBKO CTYJICHT HOATOTOBIIEH K padoTe. HermoaAroToBneHHbI CTYACHT K paboTe He
nomyckaercsi. Ecnu pe3ynbpTaThl onpoca yI0BI€TBOPUTEIbHBI, CTYACHT MOXKET BBIITOIHATH padoTy.

[To okOHYaHUM N3MEPEHUH CTYICHT NMOKA3bIBACT MOJYYCHHBIC PE3YNIbTATHI MPETOAABATENI0, KOTOPBIN
MPOBEPSIET U MOJMUCHIBAET UX (0€3 MmoAnucy npernoaBarens paboTa He CYMTACTCS BBIMIOJIHEHHOM).

OTueT OIKEH MOJIHOCTBHIO OTPAXKATh BCE MPOBEACHHBIC U3MEPEHHSI, BEIYMCICHUS U UX PE3YJIbTATHI.
Omuem no 1abopamopnoll pabome O0JIHCEH COOePIHCAMD.

1. KpaTkyto ¢popmMyaupoBKy 1esu paboThI.

2. Kpartkyro Teoputo, copeprxaliyro padouyro GopMysy WK OCIeI0BATEILHOCT POPMYIL.

3. Pe3ynbTaTsl n3MepeHuii (1o BO3MOXXKHOCTH B (popme Tabnui). B otyere cnemyer NpuBOIUTE PE3yIbTaThl
BCEX U3MEPEHHIA, B TOM YHCJIE U OKAa3aBIIUXCS OMIMOOYHBIMH. YKa3bIBa€TCs U MPUUMHA, IO KOTOPOI OHU
VCKJIIOYEHBI U3 TATBHENIINX BBIUACICHUI.

4. BeruuciieHue pe3ynbTaToB.

5. OKoHYaTeNbHBINA pe3yNbTaT WIK Ta0IHIa pe3yIbTaToB.

8. BBIBOJIBI 110 MpO/IeIaHHOM paboTe.

O6paboTka pe3ynbTaToB U 0(OPMIICHHE OTYETA MPOBOIUTCS B TEUCHUE HEAEIHU TIOCIIC BBITIOJIHCHHUS
pabotsl. CTyIeHT, HE CIaBIIUI OTYETa B CPOK, K CIEayIolIel paboTe HE TOMYyCKaeTCsl.

TpeboBanus K nMpeaCTABIEHUIO M OLIEHNBAHUIO MaTePHAJIOB (Pe3yJILTATOB):

BrimonmHeHne mabopaTopHOit pabOoThI OCYIIECTBIISETCS CTYIEHTOM CaMOCTOSITEIIEHO B Yachl JTA0OPATOPHBIX
3aHATHI.

JIoTTyCK K BBITIOTHEHHIO JJa00PAaTOPHOM paObOThI IPOBOIUTCS TIepe]] SKCIIEPUMEHTAILHOW YacThI0 paboThl U
npenoiaraeT cooeceI0BaHue 1Mo OTACIBHBIM BOITPOCAM TEOPHUHU, OTHOCSIIIUMCS K JITAHHOHW paboTe | 110
METOJIUKE TIPOBEACHUS SKCIIEPHUMEHTA; 3allIUTa TSCOPUH MMPOBOIUTCS MTOCIIC BHIMTOJTHCHHUS
AKCIIEPUMEHTAIBLHON YacTH pa0dOThI M TIPEIOoIaraeT MPOBEPKY 3HAHUH CTYACHTOB TI0 KITFOYEBBIM
TEOPETUIECKUM BOIIPOCAM TEMBI paOOTHI.

OrtyeT no paboTe caaeTcs MpernoaaBaTeNio B CIEUaIbLHON TeTpaje s TabopaTopHBIX PadoT.

[Tpu onieHKe pabOTHI CTYIEHTA PENOIaBaTE b YYUTHIBACT BCE ITAIbI paOOTHI CTYJCHTa HaJ 0T4eTOM. Eciun
OTYET He ObUI MPUHSAT MPETOIaBaTeNIEM U BO3BPAIIICH JIJIsl TOPAOOTKH.

[Ipu olieHKEe YYHUTHIBACTCS MPABHIBHOCTD BBITIOJIHEHHSI OTYETA, 3aIlMTa TECOPHH U OTYETA IO J1abopaTopHOi
pabote. 3ammra JJabopaTOPHOH pabOTHI MPEAIoIaracT apryMEHTHPOBAHHOE U3JI0KEHUE PE3yIhbTaTOB
IKCIIEPUMEHTA, X MAaTeMAaTHICCKYI0 00paboTKy 1 (popMyTHMpoBaHHE BBIBOJIOB 10 pabOTE B OTUYETE 11O
naboparopHoii padoTe.

III. ITpomeskyTOYHAA aTTecTanuA MO AucuuIiLiuHe «Kpucrasuiorpadus u kpuctaLiopu3nka
IIpomesxyTouHas arTecTalus CTyJAeHTOB 1o qucuuiuinHe «Kpucramiorpagus u KpuCcTaio(hu3nKay
IPOBOJUTCS B COOTBETCTBUU C JIOKAJIbHBIMU HOPMATUBHBIMU akTaMu JIBOY u sBisercs 00s3aTenbHOMN.
DK3aMeH 110 JUCLUIUIMHE BKIIIOYAET OTBETHI HA 2 TEOPETHUYECKUX BOIIPOCA. DK3aMEH IPUHUMAETCS
BeAyIUM InpenoaasaresieM. [Ipu 601b110M KOJIMUECTBE IPYI Y OAHOTO MPEeToiaBaTelis WU pu 00IbIION
YHUCJIEHHOCTHU IIOTOKA I10 PACIIOPSIKEHUIO 3aBEAYIOLIETO AENaPTAMEHTOM JOIyCKAETCs IPUBJICUYCHUE B
IIOMOIIb BeyLIeMY NPENoAaBaTello ApYrux npenoaasareneil. B nepByro ouepeb NpUBIEKAIOTCS
HpernoiaBaTeIn, KOTOpble MPOBOIMIN J1a00paTOPHBIE 3aHATHS [0 AUCLUIUIMHE B IpyMIIax.



Bpewms, npenocrasisieMoe CTYACHTY Ha MOJATOTOBKY K OTBETY Ha 3K3aMEHe JOJKHO COCTaBIATh He Ooiee 20
MUHYT. [1o ucTe4eHnn TaHHOTO BPEMEHHU CTYAEHT JOJKEH ObITh TOTOB K OTBETY.

[TpucyTcTBHE HA 3K3aMEHE IOCTOPOHHHUX JIUL[ HE JOITycKaeTcs. IHBamuabl M 1A ¢ OTpaHNYEHHBIMU
BO3MO>KHOCTSIMH 3/10pOBbsI, HE UIMEIOIINE BO3MOKHOCTH CaMOCTOSITETIHOTO MEPEIBUKEHMSL, JOIYCKAIOTCS
Ha 3K3aMEH C CONPOBOKIAOIINMH.

[Tpy mpoMexyTOUHOI aTTecTary 00yJaroIUMCs YCTaHABINBACTCS OIIEHKA KOTIHMYHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIILHOY, KHEYIOBIETBOPUTEIHLHOY.

OueHovHbIe CPpeACTBA AJS POMEKYTOYHOT0 KOHTPOJIA (IK3aMEH)
Bonpocwt k Ix3ameny
Pazpnea 1.
1. IToHATHS «CHMMETPHSD, KKPUCTAILI.
2. OCHOBHBIE XapaKTEPUCTUKN KPUCTAIUINYECKOTO COCTOSHUS BEIIECTBA.
3. CummeTpusi- GyHIaMEHTATBHBIN 3aKOH HAYKH.
4. Cummetpust B ipupoze.O0bsicHeHne HGopMbI 3eMITH ¢ TIO3UIUNA CUMMETPHH.
5. Cummetpust GU3NIECKUX 3aKOHOB.
Pazpnen 2.
5. [InaToHOBCKHME (hUTYpBI, TyalbHOE cCONpsbKeHME, (hopmyria Dimnepa.

6. I 3akoH kpucTaiorpaduu - 3aKOH MOCTOSHCTBA YIIIOB (MOHATHE UICAIBHO PA3BUTOT0, HCKaXKEHHOTO
kpuctauioB). JlokazaTenscTBO 3akoHa Bynbda-bparros.

7. Kpucramideckoe cocTostHre. MakpoCKOMMYECKHE XapaKTePUCTUKU: TaOUTYC KpHCTalIa, IpocTas,
KOMOWHHPOBAaHHAs KPUCTAJUINYECKHE (POPMBI, 30Ha, OCh 30HBI KPUCTAJLIA.

8. MUKpOCTPYKTypa KPUCTATITUYECKOTO COCTOSIHUS BEIIECTBA.

9. MeTo KpUCTaUNIMYECKOT0 HHANIIUPOBAHUS (CUMBOJIBI Y3JI0B, pe0ep, MIIOCKOCTEH).

10. YcranoBka kpuctamioB. [TonsTie equHnaHOM rpanu. CBs3b MEKIY CUMBOJIAMU TpaHel U pedep.

11. Chepuueckas mpoekius (MOJSIPHBIA KOMIUIEKC, cepa MPOSKI|H, OTIPEICIICHIE ITOJI0KCHUS TOUKH).
12. Crepeorpaduueckas npoeKius (MpoeupoBaHNe BEPTUKAIbHBIX U TOPU3OHTAIBHBIX HAMIPABICHUH).

13. Kpucrania — oqHOpo/IHast aHU30TPOIHAA cUMMeTpruyHas cpena. [loHsTue y310Boro psja, y3iaoBoit
ceTku. TpexMepHas y3IoBasi ceTkKa.

14. Pemetka bpaBe: onpenenenre, 0CHOBHbIE XapaKTEPUCTHUKH.

15. DneMeHThl CHUMMETPHUU KPUCTAIUTMUECKUX MHOTOTPaHHUKOB | poaa (MeXIyHapOIHBIM CUMBOJI,
o0o3HavYeHue 1o (hopmylie CUMMETPUH, U300paKEHUE B cTepeorpaduyeckoil MpoeKInn).

16. HeBo3MOKHOCTB Oceil cuMMeTpUr V NOpsi/iKa B KpUCTAIIIAX.
17. Mpuanun Kropu. BzaumoaeiicTBue 31eMEHTOB CUMMETPHH.

18. Onementsl cummetpuu Il poma. @opmyna cuMmeTpun. DKBUBAICHTHBIE, HEAKBUBAJIICHTHBIE 3JIEMEHTHI
CUMMETPUH.

19. MarpuuHble npeaACTaBICHHS 3JIEMEHTOB CUMMETPHH.
20. TeopeMbl 0 COYETaHUN DIIEMEHTOB CHMMETPHH (JI0KA3aTEIbCTBA).

21. IloHsaTHe eMMHUIHOTO HanpaBieHus. Kpucramiorpadpudeckue kKateropuu, CHHToHuH. OTpeneneHue
KJlacca CHMMETPHH.

22. Toueunsle rpymmbl cummeTpud. [IpocTeiimmii, HEeHTpaIbHbBIN, TUIAHABHBIN KJIacChl CHMMETPUU HU3LIEN
U CpEeIHEUN KaTeropuu KpUCTAIIIOB.

23. TodeuHsle IpynIbl CAMMETPUH. AKCHAIbHBINA, HHBEPCUOHHO-IPUMUTHUBHBIN, IIJIJAHAKCUAJIBHBIN KJIACCHI
CAMMETPHUU HU3IIEN U CPEAHEN KAaTETOPUN KPUCTAIIOB.

24. BpIBOJ KJ1aCCOB CUMMETPHUH KPHUCTAJJIOB BBICIIEH KATETOPHH.



Pazpgea 3.
25. IloHsTHE TPYNIIBI, KOHEYHAS TPYIITA, TOPSI0K TPYIIILI, MOPSIOK dJIEMEHTA.

26. Abenesa rpyrma, HUKJIAYECKas TPpyIIa.

27. YetBepnas rpynma Knelina D2 — ocHOBHBIE XapaKTEPUCTUKH, CBOMCTBA.

28. UerBepHas LUUKIMYECKas TpyIa — OCHOBHBIE XapaKTEPUCTUKH, CBOICTBA.

29. ITonsTne moarpynnsl. HopManbHbIi AeTUTENb, CONPSIYKEHHBIE KIIACCHI 3JIEMEHTOB.
30. I'pynna 351€MeHTOB BpalleHUs] paBHOCTOPOHHETO TPEYrojibHUKa D3.

31. OcHOBHBIE XapaKTEPUCTUKHU U CBOMCTBA ToueuHbix rpymm Cn, S2n, Cnh, Cnv, Dn, Dnh, Dnd, T, Td, Th,
O, Oh.

Pazneua 4.
32. IlpuHIUN MIOTHEHTIICH MapOBOM YITAKOBKH. [[ByXCIOWHBIE, TPEXCIIONHBIE CTPYKTYpPHI. [IpuMepsr.

33. IloasATus KOOPAWMHAIIMOHHOI'O YUCJIa U KOOPANHAIIMOHHOI'O MHOT'OI'paHHUKaA.

34. DneMeHTHI CUMMCTPHHU KPHUCTAINIMYCCKHUX MHOTOT'PAHHHUKOB: INIOCKOCTU CKOJIB3ALICTO OTPAXKCHUA,
BHUHTOBBIC OCH.

35. IIpocTpaHCTBEHHBIE TPYMIBI CAMMETPUN KpUCTauioB. [ pynmbsl TpaHcusiiui pemetku bpase.
36. [IpaBunbHbIe cucTeMbl Touek. KparHocTs pemietku bpase.

37. Ctpyktypa kynpura Cu20.

38. Ctpykrypa NaCl,

39. CrpykTrypa a-Fe,

40. Ctpykrypa Mg,

41. Ctpykrypa chaneputa ZnS,

42. CTpyKTypa BIOPIUTA,

43. Crpykrypa pyruina TiO2,

44. Ctpykrypa ¢parooputa CaF2.

45. CtpykTypa KpucTajlia U XuMudeckas cBsizb. CTpyKTyphbl alimMasa, rpadura.

46. Ukocasripuieckas cumMmeTpusi. KBazukpucTasibl.

Paznea 5.
47. Kpucrannodusndeckne CUCTEMbl KOOpUHAT.

48. dusnyeckue CBONCTBA KPUCTAJIIOB: CKAJISIPHbIE, BEKTOPHBIE, TEH30PHBIE.
49. duznyeckue CBONCTBA KPUCTAJIIOB: CKaJISIPHbIE, BEKTOPHBIE, TEH30PHBIE.
50. ®usnueckue cBOMCTBA KPUCTAIUIOB: CKaJIIPHbIE, BEKTOPHBIE, TEH30PHBIE.
51. Tluposnexrpudeckuii 3pdexr.

52. JIuanekTpudecKkre CBONCTBA KPUCTAJIIOB.

53. MaruutHsle cBOWCTBa KpucTauioB. I pynmsl antucuMmetpuu llyOHukoBa.
54. JIBoitHOE Ty4YenperoMiIeHHE.

55. TemoBoe pacmMpeHne KPUCTAIIIOB.

56. TernonpoBOHOCTb.



Kypcosas paboma

KypcoBast paboTa BBITIOTHSETCS IO pe3yJIbTaTaM BHITOJHEHHBIX JTOMAIIHUX 3a1aHnil. Kaxpril cTyneHt
HOJTydaeT 3KCIIepUMEHTAIbHBIC TaHHBIE OIPE/ICIIEHHOT0 00pa3ia. B pe3ynbprare BBIIOIHEHUS BCEX
JOMAITHAX 33JaHUH y CTYICHTOB HAKAIUTHBAIOTCS JJaHHBIE O CTPYKTYPE KPUCTALTYECKOTO COCTOSHHUS
BEIIECTBA. 3aTeM JAaHHbIC O0BEIMHSIIOTCS B OKCIIEPHMEHTAIBHBII OJIOK KypcoBoil paboTel. CTpyKTypa
KypCOBOM pabOTHI JOKHA OBITH CIICAYIOICH:

. * TurynbHBINA TUCT
. » Conepxanue
. * OcHOBHas 4acTh

- BBeieHne (akTyaTbHOCTH HCCIICTOBAHUS )

- JlutepaTypHBIi 0030p TTO TEMATHKE MUCCIICIOBAHMUS

-Onucanne 3KCIepUMEHTAIBHBIX METO/I0B HCCIIE0BAHUS, (PU3NIECKUX 3aKOHOB CTPOCHHUS
KPUCTAJUIMYECKOT0 COCTOSIHUS BELIECTBA

- [lonyueHHble HAyYHBIE PE3YNbTAaThl, AHATIU3 PE3YJIHTATOB

- BeIBOJIBI
J * CIMCOK MCIMOJIB30BaHHBIX HICTOYHUKOB U JTUTEPATYPHI
. * [Ipunoxxenus

OdopmiteHre KypcoBOi pabOThl TPOU3BOJUTCS B COOTBETCTBUHU C TPEOOBAHUSIMH.
Oghopmnenue Kypcosoii pabomoi

KypcoBast pabota cocrapisieTcsi B COOTBETCTBUU C MPOrpaMMOi yueOHOM quciumiuHbl. O0bem
KypCOBOM pabOThI JOIDKEH COCTaBIATh 20-25 CTpaHUI MAIIMHOIIMCHOTO TeKCTa (0€3 ydeTa MpUI0KEeHH ).
Kypcosas pabora opopmisiercst Ha Oymare ¢popmaTta A4 (210x297 Mmm) 1 OpomrtopyeTcst B €IUHBIH OJIOK.
TekcT u3maraeTcst Ha OJTHOM CTOpOHE JHcTa, mpudToM Times New Roman, 14 pazmepom, uepes 1,5
uHTepBana. Kaxnas crpanuia paboTsl opopMIIIETCS CO CIICTYIOMUMU TOJISIME: JieBoe - 30 MM; ipaBoe - 10
MM; BepxHee - 20 Mm; HibkHee - 20 MM. AG3aIHbIi OTCTYH B TeKCTe - 1,5 cM. Bee crpaHuIibl paboTh
JIOJKHBI IMETh CKBO3HYIO HyMepalluio, BKIo4as npuioxkenus. Hymepanus npousBoautcs apabCKuMu
1 paMu, IpyU TOM HOPSAKOBBIA HOMEP CTPAHHIIBI CTABUTCS B HUYKHEM IIPABOM YTITy, HAUMHAS C
OTJIaBJICHUS TIOCJIE TUTYJIBHOTO JIHCTA.

Kypcogas pabota gomkHa ObITh MILTIOCTPUPOBAaHA Ta0IUIIAMH, rpadiKaMH, CXeMaMHU,
3aIl10JIHCHHbBIMHA 6J'IaHKaMI/I, pUCYHKaMHU. THTy.]'II;HBIﬁ JIUCT BKJIFOUACTCA B O6IIIYIO HyMCpaluro CTpaHull,
OJTHAKO HOMEP CTPAHHIIbI HA TUTYJIBHOM JICTE He mpocTasisercs. LlndpoBoit MmaTepuan nomxeH
oopmisThes B BUe Tabuuil. Tabnuiy cieayeT pacrosarate B OT4€Te HEOCPEICTBEHHO MOCIe TEKCTa, B
KOTOPOM OHa YIIOMHHAETCS BIIEPBbIE, WIIM Ha CleAylomiel crpanuie. Ha Bce mpuBouMble TaOIUIIBI U
PUCYHKH JTOJDKHBI OBITH CCBIJIKM B TEKCTE OTYeTa. TabmuIlbl clielyeT HyMepoBaTh apadCKiUMH Iudpamu
HOPSIIKOBOM HyMepaIiel B Tpejiesiax BCero TeKcTa otuyera. Pucynku (deprexu, rpaduku, CXeMsl,
KOMIIBIOTEPHBIE pacliedyaTku, JUarpaMMbl, POTOCHUMKH) CJIEyeT pacioiaratb B paboTe HEMmOCPEACTBEHHO
MoCJie TEKCTa, B KOTOPOM OHM YIIOMUHAIOTCS BIIEPBBIE, MU HA cienyrome ctpanune. Cepuiatbes Ha
PUCYHOK B TEKCTE HY>KHO cleAyIouIuM oopaszom: (puc. 1) uiu Ha puc. 1. Taxke B MOAMUCU K pUCYHKAM
UCHoab3yercs cokpawenue Puc. 1, a He monHoe cinoBo Pucynok 1.

HaI[HI/ICI/I Ha pUCYHKaX NOJI>KHBI OBITH XOpo1mo YUTaCMBbl. O0s13aTENBLHO oAU CHIBATH
KOOpJIMHATHBIE OCH Ha pUCyHKax. Hpopmanus, mpuBoAMMAas Ha PUCYHKaXx, JOJDKHA ObITh MOHsTHA. He
CIIEZIyeT MeperpykaTh pUCYHKH JIMITHUMU TTOANUCSIME B rpaduueckoM Buzae. Eciu a1 moHuMaHus
pHUCyHKa TpeOyeTcs TOTOIHUTEIbHAs HHPOPMAIUs, €€ MOXKHO ITPUBECTH B MOJIHCH K PUCYHKY.

Cobeceoosanue
CobecenoBanue npeacTaBisieT coboil sk3ameH 1o kypey. CTyneHT TsHer ouser. B Ounere ykazaHsl 2
BOIIPOCA, K KOTOPBIM MOXKHO NMOAroToBUTHCS B TeueHue 30-40 munyt. [locne nomydenus Ouneros u
HOJrOTOBKY MPENOAaBaTeNb BbI3bIBACT CTYACHTOB 10 CIUCKY. ECiu CTy/ieHT He BBIXOJUT OTBEYATh,
CTaBUTCS OLICHKA «HEYIOBJIETBOPUTEIBHO» M 9K3aMEH JUIsl Hero Npekpariaercs. B npouecce orBera
CTYZEHT JI0JDKEH MaKCHUMalIbHO MOJPOOHO pacckas3atk 2 Bonpoca Ounera. [IpenonaBaTens uMeeT mpaBo
IpepBaTh OTBET, €CJIM IOCUUTAET TEMY JOCTATOYHO PACKPHITONH. B 3aBUCMMOCTH OT OTBETa CTYIEHTA, TEMBI



BOIIPOCA, MOJHOTHI OTBETA IIPCIIOAaBaTCIb UMCET BO3SMOXXHOCTD 3a/1aTh HOHOHHHTCHBHBIﬁ(BIC) BOHpOC(BI),
CTYACHT JOJIKCH 0e3 IMOATOTOBKH paCCKa3aTb OCHOBHBIC MOMCEHTBI OK3aMCHAIIMOHHOI'O BOIIpOCa.

Kpumepuu oyenxu: Kpurepuu onenku KonnuectBo 6amioB / orienka
VYpoBeHb OCBOCHUS Pe3yIbTaTOB 00yICHHS
[ToBbIIeHHBII O1eHKa «OTIUYHO» 100-86

BBICTABIICTCS CTYACHTY, €CJTH  OTJIMYHO
OH TNTyOOKO U MPOYHO YCBOUI
MPOrPaMMHBI MaTepHal,
HCYEpIBIBAIOIIIE,

MOCJIEI0BATEIBHO, YETKO U
JIOTUYECKH CTPOITHO €ro
W3JIaraeT, yMeeT TeCHO
YBSI3BIBATH TEOPHIO C
MIPAKTUKOM, HE 3aTPYIHSICTCS C
OTBETOM, CBOOOJIHO
CTPABIISIETCS C 3aITaHUSIMH,
BOMPOCAMH U IPYTHMHU
BUIAMU TIPUMECHEHUS 3HAHUH,
HE 3aTPYAHIETCSA C OTBETOM
NIpY BUJIOM3MECHEHUH 33 JaHUH.

bazoBbIii Or1eHKa «XOPOIIO» 85-76
BBICTABIIICTCS CTYICHTY, €CJTM  XOPOIIIO
OH TBEPJIO 3HACT MaTepHal,

TPaMOTHO | TI0 CYIIECTBY
W3JIaraeT OTBET, HE JIOIyCKast
CYIIECTBEHHBIX HETOUHOCTEH,
MPaBUIBHO MPUMEHSIET
TEOPETUUECKHE MOJIOKEHUS
NIPU PEHICHUH MPAKTHYCCKUX
BOIIPOCOB U 3a/IaHUM, BIAJECET
HEOOXOIMMBIMU HAaBBIKAMHU U
MIPUEMaMH WX BBITIOJTHEHHS.

[ToporoBsrit Omnenka 75-61
«YIOBJIETBOPUTEIHHOY YIIOBJIETBOPUTEIHHO
BBICTABIIACTCS CTYACHTY, €CITH
OH UMeeT parMeHTapHbIe
3HaHUs, HE YCBOWJI JIeTajei
MaTepuaa, J0mycKaeT
HETOYHOCTH, HEJIOCTATOUHO
npaBUIbHBIE (POPMYITHPOBKH,
HapyIIEHUS TOTUYECKON
MOCIIEI0BATEIIHHOCTH B
W3JI0’)KEHUH OTBETA,

WCTBITHIBACT 3aTPYTHEHHUSI TIPU
BBITIOJTHEHUH 3aJaHUH.



IV. lllkana oueHKN yPOBHS JOCTHKEHHUS Pe3yJIbTATOB 00yUYeHUs! A/l TeKylei u
NPOMEKYTOYHOM ATTECTALMH 0 JUCHUILINHE «/[onmoTHUTeIbHbIE [VIaBbI

KpucTALIOrpapum»
bamet YPpoBHU TOCTHXKEHUS TpeboBanus k
(peviTuHTOBAS OIICHKA) / pe3yiabTaTOB O0yUCHUS chopMupOBaHHBIM
OLICHKA KOMIETECHLIUAM
Tekymast ¥ MpoOMeKyTOYHAsI ATTECTALUS [TpomexxyTo4yHas aTTeCTaLus

100-86 [ToBBITIICHHBIH COTIIMIHOY CB00OOTHO W YBEPEHHO
HAXOJUT JJOCTOBEPHEIE
UCTOYHUKHU
uHbopMaIu,
onepupyeT
MPEIOCTaBICHHOM
nHpOpMaImeH,
OTJINYHO BIIAJICET
HaBBIKAMU aHAJIM3a U
cuHTe3a nH(popmanuy,
3HAET BCE OCHOBHBIC
MCTOAbI PCIICHUA
npooiieM,
peyCMOTPEHHBIE
yueOHOI IporpamMMOoi,
3HACT TUIIMYHBIC
OHMOKN ¥ BO3MOKHBIE
CJIO’KHOCTH TIPH
pELICHUH TOW WIIH
WHOU TIPOOJIEMBI 1
crocoOeH BbIOpaTh U
3¢ deKkTUBHO
INPUMCHUTDH
aJleKBaTHBII METO
pelIeHus KOHKPETHON
3aJa4u.

85-76 bazoBerit «XOpOIIIO» B GonpmmHCTBE
CJIydaeB CIOCOOCH
BBISIBUTH JJOCTOBEPHBIE
WCTOYHUKHU
nHpOpMAITIH,
00paborarsb,
aHaTM3UPOBATh U
CHUHTE3UPOBATh
NPE/IOKEHHYIO
nH(pOpMaIHIO,
BBIOpATh METOJ
pelIeHHs 3a1a9u 1
pemuTh ee.
Homyckaet
eIMHUYHBIC
CephE3HbIE ONNOKH B
peleHn! 3a1a4,
HUCIIBITHIBACT
CJIO)KHOCTH B PEJIKO
BCTPEYAOIIUXCS HITH



75-61

[ToporoBsrii

«YOOBJICTBOPUTECIIBHO
»

CJIOXHBIX CITydasx
pelIeHus 3aaa4, He
3HAET TUITMYHBIX
OIIMOOK M BO3MOJKHBIX
CJI0KHOCTEMN IPHU
PEIICHUN TOTO WITH
HMHOTO 3aIaHHs.

JloryckaeT ommOKH B
OTIpeIeIICHIH
JOCTOBEPHOCTH
HCTOYHUKOB
uHpopMaIu,
CHOCOOEH MPAaBUIBHO
pelaTh TOIBKO
TUTIHYHBIC 32/IaHUS
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