Pabouast nporpamMma qucuunIMHbI (MoayJisi) «CHHTe3 HAHOYACTHIL B JKMAKHX Cpeaax»,
BKJIIOYAsl OLICHOYHbIE MATEPHAJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
O0CBOEHHs 00pa30BaTeJIbHOI IPOrPaAMMBI

I'pynna komneTeHnmii

Karteropusi komnereHuui

Koabl u cogep:kanue KoMneTeHIM

YHuBepcajibHbIe - -

Oo6mienpodeccroHaIbHbIE - -
[IpodeccronanpHbIC - I[IK-2 CmocobeH caMOCTOSATENBHO — IPOBOIUTH
paboTBI 1O  CO3JAaHUWs,  HCCIECJOBAHHIO U

MNPUMEHCHUIO HAHOCHUCTEM Y HAHOMATCPHAJIOB

1.2. KomneTeHIIuM W WHIHUKATOPHI

HX JOCTHIKCHMUA,

(MojyJieM) B mpouecce 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

(hopMupyeMbIX IMCHHMIIHHON

Kon Kon unaukaropa
Conep:xaHue HHANKATOPA KOMIETEHIHH
KOMINETEHIINN | KOMIIeTeHIINH

[K-2 [K-2.1 dopmupyet TpeboBaHUs K 9KCHEPUMEHTAIBHBIM obpa3zuam
HaHOMAaTEepPHAJIOB M HAHOCHUCTEM M pe3yibTaraM  Hay4dHO-
HCCIICIOBATEIbCKUX PaboT MO UX pa3paboTKe

IK-2 I1K-2.2 BrIOMpaeT MeTo/Ibl M CPEe/ICTBA MTPOBEACHUSI UCCIIEIOBAaHUN U pa3pabOTOK

[1K-2 I1K-2.3 Ompenensier MyTH pelIeHHs HAy4yHBIX M TEXHUYECKUX 3ajad B 00JacTH

paboT O CO3[AaHUI0, HCCIENOBAHHIO M TNPUMEHEHHIO HAHOCHCTEM H
HaHOMAaTepHaJoB

1.3. Pe3yabTaThl 00y4eHHUsI 0 TUCHHUILTIHHE (MOIYJTIO)

Henp wu3yyeHusi IMCHMIVIMHBI (MOAYJisi) — TmpuoOpeTeHrne OOy4arolMMHCS 3HaHUM U

KOMIIETEHIMH B 001aCTH CUHTE3a HAHOYACTUIl 1 HAHOMATEPHUAJIOB KUIKO(PAZHBIMU METOJAMH .
B pesynbpTaTe nzydeHuss AUCIUTUIMHBI (MOYIIs) OO yYaIOIIMIACS TOIKEH

3HAThb:
[ ]

crocobax MoJy4eHusl, CBOMCTBAX Cpe/ibl MPOBEICHUS CUHTE3Q,

KJIaCCU(UKAIIMIO HAHOYACTHUI] 1 HAHOMAaTEPHUaJOB, OCHOBAHHYIO Ha MEPHOCTH OOBEKTOB,

TCOPETUYCCKHUE OCHOBBI IPOLCCCOB KpUCTAUIM3AlIMKM B XHIAKUX CpE€aaxXx, OCHOBHBLIC

(akTopbl, BIUSIONINE HA 00pa30BaHUE 3apOJIbIIIEH KPUCTALTU3ALNUN U CKOPOCTh POCTa

HaHOYaCTHUI,

B XKUAKHUX (hazax ¥ Ha rpaHule pa3zaena ¢as;

3aKOHOMCPHOCTH IMPOTCKAOIIUX IIPOUECCOB TP CUHTE3€C HAHOYACTUI] © HAHOMATCPHUAJIOB

3dKOHOMCPHOCTH COBOKYITHOCTH YCJIOBI/Iﬁ IMPOBEACHUA CHHTE3a U 0coOeHHOCTEHN

XHUMHNYCCKHUX, (bI/IBI/I‘IeCKI/IX U OHMOJIOTHYECKHX IpoueCCOB, NPHUBOJANIUX K IIOJIYYCHHIO

HaHOYACTHUI 1 HAHOMAaTEepHAaJIOB;

QITOPUTMBl  NIPOTHO3UPOBAHMS

HaHOMaTEepHUAJIOB;

yMeTh:
[

JUCIICPCHOCTH

n HaHO4YacCTHUuI

CTPYKTYPBI

u

dbopmynupoBath TpeOOBaHUS K MaTepuagaM U OmNpeAensaTh dPQPEeKTUBHbIC MyTH CUHTE3a

HaHOYaCTUIl U HaHOMATCpHUaJIOB C KOMIIJICKCOM 3adaHHBIX CBOMCTB JJIs KOHKPCTHBIX

oOnacreil mpUMeHeHus;
[ ]

HaxOJUTh U UCIIOJB30BATh JIMTECPATYPHBIC MCTOYHUKHU, 0a3bl JaHHBIX 1 KOMMCPYCCKHUC

MMpOTrpaMMHBIC ITPOAYKTHI, U pCIIATh 3aJa4U 110 CO3JaHNIO HAHOYACTHUIl U HAHOMATCPpUAJIOB
paanquﬁ mpupoabl, TUCIICPCHOCTU U COCTAaBA,

MCKIUCHUTIIIMHAPHBIX 06J'IaCT}IX;
BJAACTh:
[ ]

3aga4y, B TOM YHUCIIC

NPUMCHATE TCOPCTUYCCKHUEC 3HAHUS O croco0ax CHHTE3a HaHOYAaCTHUIl U HAHOMATCPHUAJIOB
UL pCHICHUS  HUCCICHOBATCIBCKUX W HPHUKIAAHBIX

B

MECTOAaMH pa6OTBI C HaWHO-TeXHHQCCKOﬁ, cnpaBquoﬁ HHTCp&TypOﬁ N BJICKTPOHHO-

OMOIMOTCYHBIMU pecypcaMu 10 TCOPETUYCCKUM U TCXHOJIOTUYCCKHUM ACIICKTaM CHUHTC3a

HaHOYAaCTUIl U HAHOMATCPHUAJIOB;



OCHOBHBIMM MCTOJaMH CHUHTC3a HAHOYACTHUI] U HAHOMATCPHUAJTIOB pa3JIH‘IHOI>'I IpUupoabl,
JMCIIEPCHOCTH U CTPYKTYPBI;

OCHOBHBIMH HNPUCMAMU HAXOKIACHHUA W HUCIOJIB30BaHUA CIPABOYHBIX JIMTCPATYPHBIX U
KOMIIBIOTCPHBIX 6213 JAaHHBIX 110 CUHTC3Y HAHOYACTUI] © HAHOMATCPUAJIOB )KI/II[KO(l)aSHBIMI/I
METO/IaMH;

CIIOCOOHOCTBIO W TOTOBHOCTBIO K pa3paOOTKEe HOBBIX METOJOB CHHTE3a HAHOYACTHUI[ U
HAHOMATCPHAJIOB U UX MPUMEHEHHIO B CaMOCTOSTEIBHON HAaydHO-HCCIICI0BATEIbCKOM
JeSTEIIBHOCTH.

2. O0beM, CTPYKTYpa U coJep:KaHue TUCHUILIMHBI (MOTYJIs)
2.1. O6beM THCHUTIUHBI (MOTYJIs1)

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

O0mast TPy10eMKOCTh: 3a4ETHbIC eIMHUIIBI/9achl 3/108
KonTakTHas padora: 72
3aHsTHS JISKITAOHHOTO THIIA 36
3aHsATHSI CEMUHAPCKOr0 THIIA 36
KoncyasTanmmun 0
IIpoMeskyTOYHAS aTTECTAIMSI: 334€T C OIICHKON 0
CamocrositeibHast padora (CP) 36

2.2. Templ (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA

yacoB

no ¢gopmam 00pa3oBaTeIbHO AeATEJIbHOCTH

Ounasn popma odyuenus

Buabl yueoHoii pa6oThbl (B yacax)
Ne | HaumeHOBaHHE TeM Konrakrnan padora
3ansTHst
n/n | (pazaenos) 3aHATHSA CEMUHAPCKOr0 THNA CP
JIEKIMOHHOI'0 THIIA
J Hnble 113 C JIP Hnble
1. OCHOBBI nporecca 12 0 12 0 0 0 12
KPUCTaJLTH3aLUH B
KHUJKHX Cpelax
2. CuHTE3 HAHOYACTHIL 12 0 12 0 0 0 12
METOIAMHU OCAXKIECHMUS
3. AnmapaTHble METOJIbI 12 0 12 0 0 0 12
CHHTE3a HAHOYACTHII U
HaHOMATEPHAJIOB
Ilpumeuanua:

JI — nmexmuu, 113 — npaktnueckue 3auatusi, C — cemunapsl, JIP — nmabopatopusie padotsr, CP — camocrosTensHas

paoora.

2.3. Conep:xxanue TUCHUILIHHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3jeiaMm) M
BHIaM padoT

Copep:kanue JeKIHOHHOTO Kypca

Neo
i HaumeHoBaHue TeM (pa3/iesioB) Conep:xaHue JeKIHOHHOI0 Kypca
1. | OcHoBrl mporecca kpuctawmm3armu | 1.1. Benenne. BapuanTtel kiaccuuKanuy METOIOB IONXYYCHHUS

B JKHJIKHX cpenax HAHOYACTHI] W HaHOMaTepuaioB. @Ou3uyeckne, XUMHUYECKHE,
Omonmornueckue W KOMOWHHpPOBaHHBIE MeToabl. (OcoOCHHOCTH
TTONyYeHUS HYJIb- OJTHO-, IBY- M TPEXMEPHBIX HAHOMATEPHAIIOB.

1.2. Cramgum mporecca KpHUCTAIDIH3aIlMKd - 0Opa3oBaHHE IEHTPOB
HyKIIGaIlid, POCT HAHOYACTUI. [ OMOreHHO€ W TEeTepOreHHOE
3aponsimeo0dpasoBanue. Kpurnaeckuii 3apobI.

1.3. OcHOBHBIE TEOPHH pPOCTa KPHUCTAIIOB. BIHsHHE pa3iMIHBIX
TMapaMeTpoB CHCTEMBI Ha CKOPOCTH 3apOIBIIICOOpa3OBaHUS U
KHHETHKY POCTa HAHOKPUCTAILUIOB. CTIOCOOBI 3aMeINICHHsT pOCTa JIIs
CHHTE3a HAaHOYACTHI[ KOHTPOIIHUPYEMOT0 pa3Mepa.

1.5. Pomp mpomeccoB OcTBanpmoBa CO3PEBAaHUS W arperamiu
HAHOKPHCTAJUIOB B TMpOIlecCaX CHHTE3a HAHOYACTHI[ B JKHAIKHIX

cpenax. CTaﬁI/IJ'II/BaIII/Iﬂ HaHO4YaCTHUI[ B pacTBOpax -
QJICKTPOCTATUYCCKAs, a,I[COp6III/IOHHa$I, XCMOCOp6III/IOHHa${,
CTCpHUICCKad.




1.5. Kpucraynmsanus TOpH TEPECHINEHUA W IE€PEOXIIaKICHHH.
Crioco0BI KpUCTAUTH3AITUH.

Cunre3 HaHO4YaCTHUI| METOJaMU
OCaAXICHUA

2.1. OcHOBHbIE XMMHYECKHE pPEaKIHUH, NPUBOAAIINE K CHHTE3Y
HaHOYACTHII ¥ KHUIKHUX CpeiaX ¥ UX KOHTPOJIHPYEMOMY BBIJICIICHHIO
W3 PacTBOPOB.

2.2. TlonyuyeHrue HaHOYACTHI] 30JI0Ta - MeToj TypkeBHYa U METO]
Bpacta. CuHTe3 HaHOUACTHII cepeOpa, ITATHHBI, TAJUTAHS | P YTHX
OnaroponHbIX MeTasuioB. [lodydeHne HaHOYACTHIL HeCc(epHUECKOM
(dopmbl. CHHTE3 HAHOCTEP)KHEH METallIOB - POJb 3apOJbIIICH
KpucTau3anuu 1 jodaBok [IAB. Mexanu3m pocta HaHOCTEpXKHEH
METAJIOB B JKUAKUX cpenaX. OCOOCHHOCTH CHHTE3a HAHOYACTHIL
MeTaIoB B (popme KyOOB, MPHU3M, 1BaaTU-TPAHHUKOB U JIP.

2.3. CuHTEe3 MarHUTHBIX HAHOYACTHI] B IMOJSIPHBIX W HETOJISIPHBIX
cpenax. CraOuim3anys HAaHOYACTHI] W TOJYYE€HHE MAarHUTHBIX
SKUIKOCTEH.

2.4.  OcHOBHBIE  CHOCOOBI ~ CHHTE3a  MOJIYIIPOBOAHUKOBBIX
HAaHOYACTHI[ - KOHTPOIMPYEMOTO  OC&XKAEHHS, IOCTPOCHUS
KJIaCTEpPOB, MOJIEKYNISIPHBIX TpeKypcopoB. OCHOBHBIE (aKTOPHI,
BIIMSIIOIIIUE Ha pa3mep CHUHTE3HPYEMBIX HaHOYACTHII
MOJIYTIPOBOAHUKOB. KHWHETHYECKHi KOHTPOJNb pocTa HAaHOYACTHUIL
MOJIYTIPOBOAHHKOB. Cunre3 AHU30TPOITHBIX HaHOYaCTHI]L
MOJIYIIPOBOJHUKOB - HAHOCTEPKHEH, Pa3BETBIECHHBIX CTPYKTYP.
2.5. TlpuMeHeHre METONIOB OCaXJICHHUs i1 CHHTE3a HAaHOYACTHII,
COCTOSIIIMX M3 CIUIaBa METAJUIOB, CO CTPYKTYPOH sIpo-000JI0uKa,
MHOTOCJIOMHBIX CTPYKTyp. CHHTE3 HaHOYACTHI] OKCHIA KPEMHUS U
HAHOKOMIIO3UTOB - MHOI'OCIOMHBIX CTPYKTYp, COCTOAINIUX U3
METAJUIOB, MArHuTHBIX MaTE€pUaJIOB WIHW MHOJYIPOBOAHUKOB U
OKCHJa KPEMHHSL.

AHHapaTHLIe MCETOBI CHUHTEC3a
HaHO4YaCTHUIl U HAHOMAaTEPHUaJIOB

3.1. 30mb-renab METON

OcHoBHBbIe cramuu npouecca. (OCOOEHHOCTH THAPOIH3a U
MOJIMKOHICHCALIUH B ILEJIOYHOM U KHCIOo# cpexe. ['eneobpazoBanue
U CHHepe3uc. Y IaJieHue pacTBOPUTEIs - 00pa3oBaHUe Kceporeneit u
asporeneil. BimsHue cocraBa pPEakLMOHHOW Cpenbl U yCIOBUM
NpOTEKaHusl  Tmpoiecca Ha  MOPQOJOrHI0  CHHTE3UPYEMOro
HaHOMaTepuaia. [lomydeHue 301b-reb METOIOM HaHOMATEPHAJIOB
Ha OCHOBE OKCHIOB KpeMHHS 1 TUTaHa. CHHTE3 30JIb-T€JIb METOJJOM
HAaHOKOMIIO3UTOB THIa "HeOopraHuKa-Heopranuka" u "opraHuka-
HeopraHuka'.

3.2. CuHTe3 HAHOYACTHUI] B CBEPXKPUTHUECKHUX JKUIAKOCTSIX
Knaccudukanus MeTonoB CHHTE3a HAHOYACTHUIl U1 HAHOMATEPUAIOB
B CBEPXKPHUTHYECKUX JKHUAKOCTAX. PoOIb CBEPXKPUTHUYECKOMH
JKUIKOCTH TIPH CHHTE3€ - PacTBOPUTENb, COPACTBOPHUTENb, aHTU-
pacTBOpUTENb, PACTBOPEHHOE BEIIECTBO, PEAKIMOHHAS Cpela.
CxeMBI OCHOBHBIX METOJIOB.

Hcnonp3oBaHne CBEPXKPUTHYECKOH BONBI M IHOKCHAA Yriiepona
IS TTOTTyICeHUS HaHOYACTHII. BapuanTst THIPO- 31
CONBBOTEPMAIGHOTO CHHTE3a - TIONIyYCHHE HAHOYACTHI[ IIPH
MPOTEKaHUN (UINIECKUX W XUMHUYECKHX IporeccoB. OCHOBHBIE
mapaMeTphl, BIMAIONME Ha MOP(OIOTHIO  CHHTE3HPYEMBIX
HaHOMaTepHuanoB. llepuomudeckuii W HENPEPHIBHBIA CHOCOOBI
OpTaHM3aIlMi THAPO- W CONBBOTEPMAIIFHOTO CHHTE3a. Busl
ABTOKJIaBOB, UCIIONE3YEMBIX ISl CHHTE3a HAHOYACTHII.

T'uopo- u coNMBBOTEpMANBHBIA CHHTE3 HAHOYACTHI] METAJUIOB,
OKCHJIOB METAJUIOB, ITOIYIPOBOTHIKOB.

lunporepmanbHBI CHHTE3 HAHOYACTHUIL IIEOJUTOB W IICOJTUTOB C
HaHOIOPHUCTON CTPYKTYPOM.

3.3. CuHTe3 HAHOYACTHI[ TIPHU (PUIUIECKOM BO3ACHCTBUH Ha
PEaKIMOHHYIO Cpeny

OCoOCHHOCTH CHHTE3a HAaHOYACTHI] TP MUKPOBOJTHOBOM HarpeBe.
T'anporepmanbHBIN CHHTE3 ¢ MUKPOBOJTHOBEIM HATPEBOM.

CuHTEe3 HAHOYACTHI] TPH BO3JACHCTBUH  YIBTPa(HOIETOBOTIO,
PEHTTCHOBCKOTO U PaJIOAKTHBHOTO U3ITyICHUSI.




MexaHu3M CHHTE3a HAHOYACTHIL MIPU JCHCTBUH PA3THYHBIX BHUIIOB
W3ITydeHHUS.

VYnbTpa3BykoBoe BozaelicTBre. CHHTE3 HAaHOYACTHI ¢ aMOp(HOH U
HaHOKPHUCTAIIIMIECKON CTPYKTYPOH.

3.4. OOpazoBaHWe HaAHOYACTHIl IIPU PACIBUICHUH PacTBOPOB B
TUIaMeHu (MOKpOEe C)KUTaHue)

BrmapuBanue u nuponus a3posonsd. BiusHue cocraBa HCXOTHOTO
pacTBOpa M TEXHONOTMYECKUX MapaMeTpoB Ipoliecca Ha pasMep U
MOpP(]OJIOTHIO CHHTE3UPYEMbIX HaHOYacTHI. CHOCOObI pacIblIeHUS
JKUJIKOCTH. ATJIOMepanys HAHOYaCTHIL M TI0JTydeHUe HaHOTIOPHUCTHIX
MaTepHaoB.

3.5. KpuoxuMuueckuit MeTOoJ] CHHTE3a HAHOYaCTHI]

OcHoBHBIe cramuu mporecca. CrocoObl 3aMOpaKUBaHUS U
ynaneHus pactBopurens. Mcrnons3yeMble Xj1aq0areHThI.

3.6. DNeKTpPOXMMHUYECKUHA METOJ MOTyUYeHUsI HAHOMAaTepHaoB
KatomHble ¥ aHOIHBIE TMPOLECCHI, MPUBOJSIIME K CHHTE3Y
HaHOMAaTepHasoB. [onmy4yenune HAHOCTPYKTYPHPOBAHHBIX
MOKPBITUI.  OnekTpoocaxaeHue HaHodacTul. dopmupoBaHue
KOMITO3UTHBIX MOKPBITHH, COCTOSIIMX M3 METajlla U OCAXIEHHBIX
HaHoyactuil. OOpa3oBaHME HAHOMOPHUCTHIX MarepuaiioB. CHHTE3
HAHOBOJIOKOH B TIOPUCTBIX MaTepHaiax.

3.7. Marpuunblii (TEMIUIaTHBIN) CHUHTE3 HAHOYACTUI[ U
HaHOMAaTepHajoB

CuHTe3 HaHOYACTHI] B ceprUEecKUX U HechepuuecKux MuIesax,
MUKpPOIMYJbcHsix. OCHOBHBbIE (DaKTOPBI, BIUSIONIME HA pasMep U
¢dbopmy, cuHTE3MpyeMblx HaHouacTul. CHHTE3 HAaHOYACTHI[ B
MHUKPOIMYJILCHSIX B CBEPXKPUTHYECKOM OKCHJIE YTiepoa.

Hcnonp3oBanue T'¢KCaroHaJIbHBIX u Ky6I/I‘I€CKI/IX
KUIKOKPUCTAUINIECKUX (1)3.33.)( B Ka4€CTBE€ MaTpHUIBbI IJI1 CUHTE3a
HaHOMAaTEpHaJiOB.

[Tony4yeHne ME30MOPUCTHIX CHIIMKATOB.

CuHTe3 HaHOKOMITO3UTOB HaHOYacCTHLA-AeHapuMep. OcobeHHOCTH
CTpOEGHHMS  JACHAPUMEpPOB U cHocoboB  (opMupoBaHus
HAaHOKOMIIO3UTOB B  3aBUCHMOCTH OT YPOBHS TEHEpaLuH
JeHApUMepa.

3.8. bromornueckne METOALI CUHTE3a HAHOYACTHI]
BHyTpuKIeTOYHBI  CHUHTE3 HAHO4YAacTHI. MarHerobakTepuy,
MarHeTocoMbl. CHHTE3 HAHOYACTHII C HCIIOJIb30BaHUEM (eppuTuHa.
BHekseTouHbIi CHHTE3 HaHOYACTHUI, ()OPMHUPOBAHHE IOPHUCTHIX
HEPAPXUUECKUX CTPYKTYP.

3.9. [TIlomyyeHne HaHOMAaTepHAIIOB TIPH  CAMOOPTaHHU3AIMU
HAHOYACTHII

Camoopranun3anys oj] JeHCTBUEM KalMJUIIPHBIX, TPaBUTAIIMOHHOH
W IEHTPOOEKHOM CWiI, ACHCTBUM 3JIEKTPUYECKOTO M MAarHUTHOTO
nonsg. MatpudHasi camoopranusanys. GopMupoBaHue IUTOCKUX U
00BEMHBIX CTPYKTYP. dopmupoBaHue CBEPXPEIIETOK,
YIIOPAIOYCHHBIX aHcamOuei OMHAPHBIX HAHOYACTHII.
broMuMeTHueckre HaHOMaTepHabl.

Conepxxanue 3aHATHI CEMUHAPCKOr0 THIA

rij‘il HaumeHnoBanue TeM (pa3aesioB) Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA
1. | OcHoBbl mponecca kpucrtammm3amun | 113 | Pacder pa3MepoB 1 cKOpoCTH 00pa30BaHUS KPUTHIECKOTO
B XKHIKHX CpPerax 3apofplllla; AaHAJIN3 BIMSHHUSA [ApaMeTPOB CHCTEMBI Ha
CKOPOCTh  3apOJpIIIcO0pa3oBaHusi M KHHETHKY pOCTa
HaHOKPHCTAJUIOB
2. | CuHTEe3 HAHOYACTUI] METONAMU 113 Bribop m obocHOBaHWe crocoba CHHTE3a HAHOYACTHIL

OCaXICHUA

6IaropoHBIX METaJIIOB

Bei6op 31 000CHOBaHHE crocoba CUHTE3a
TIOJTYTIPOBOAHUKOBBIX HAHOYACTHUIL

Beibop m obOocHoBaHHWEe croco0a CHHTE3a MAarHUTHBIX
HAHOYACTHII

[Tonyuenne HaHOYACTHIT 30510Ta MeTofioM TypkeBuua




CuHTE3 HAaHOYACTHI] CYIb(PUIA KaJMUS B BOJTHOU cpelie u
HX cTaOmIn3anus HeHOHOreHHbIMH [TAB

AnmapatHele  Meroas!  cuHTe3a | II3 | AHanu3 BNMAHUS Pa3IUYHBIX [ApaMETPOB HA CHUHTE3
HAHOYACTHIl 1 HAHOMATepHaJIOB HaHOYACTHIl U HAHOMATEPUAJIOB 30JIb-T€JIb METOAOM
AHanu3 BIMSHUS Pa3InYHBIX TapaMeTPOB Ha MOPQOIIOTHIO
U JUCHEpCHOCTh HAHOYACTHUI[ M HAHOMATEpHAJOB,
CHHTE3UPYEMBIX B CBEPXKPUTHUUECKUX YCIOBUAX

AHanu3 BIMAHUS PA3IUYHBIX [ApaMEeTpoOB Ha CHUHTE3
HAHOYACTHI]  KPUOXMMHYECKHMM  METOAOM,  BBIOOp
OITUMAJIBHOTO CII0c00a ylalleHUs pPacTBOPUTENs

AHanu3 BIMAHUS PA3IUYHBIX [apaMEeTpoOB Ha CHUHTE3
HaHOYACTHIL ANEKTPOXUMHUUECKUMHU METOJaMHU

AHanu3 BIUSHUA pa3NUYHBIX ApaMEeTPOB HA MATPUYHBIN
HAHOYACTHIl U HAHOMATEPHAJIOB, ONpeeICHUE TapaMETPOB
U CTPYKTYpHI TEMILIATa

Coaep:xkanue caMoCTOSITETbHOI padoThI

HaumenoBaHue TeM (pa3esoB) Conep:kaHue caMOCTOSATEIbHON PadoThI

OCHOBBI mnmponecca Kpucrtauim3daiun HOBTOpeHPIe JICKIITMOHHOI'O Marepuasia. HOI[FOTOBKa K 3aHATUAM
B XKHMJKHUX Cp€aax CEMHMHAPCKOI'o TUIIa

Cunres HaHOYaCTHI] MCTOJAAMH HOBTOpeHHe JICKIIMOHHOI'0 MatepuaJia. HO}]FOTOBK& K 3aHATUAM
OCaAXIACHUA CEMHMHAPCKOI'o TUIla

3.

AnmapatHele  MeTonsl  cuHTe3a | IloBropeHue nekumoHHOro Marepuana. IIoArOTOBKa K 3aHATUSAM
HaHOYACTHI] U HAHOMATEPUAJIOB CEMUHAPCKOro TUIa

3. OueHoYHbIEe MaTepUaJbl [Jisl TPOBEAEHUS] TEKYUIEro KOHTPOJISL YCHeBAeMOCTH M
NPOMEKYTOUYHOM aTTecTAMU 00y4aroIuXcs M0 JUCHUITIUHE (MOYJII0)

[lo mucuunnuae (MOAYNIO) MPEIyCMOTPEHBI CIEAYIOIIUE BUIbl KOHTPOJS KadyecTBa

OCBOCHMUA:

TEKYIIHH KOHTPOJIb YCTIEBAEMOCTH;
MPOMEKYTOYHAS aTTECTAIMS OOYyJArOIIHUXCS 110 JUCITUTUTHHE (MO/TYITIO).

3.1. OueHouHble MaTepuajbl I NPOBeleHUs] TeKyllell aTTecTAllUM MO JAUCHUIIHHE

(MoayJ110)
Ne | KonTposnmpyembie TeMbl (pa3aeibl) HanmeHnoBaHue OLIEHOYHOI0 CpeicTBa
n/n
1. | OcHoBHI mporiecca KPUCTAIUTM3AINHI B )KUIKUX Cpeiax KonTtponbHsii pabora
2. | CuHTe3 HAHOYACTHIl METOAAMH OCAXKJICHUS KonTtponbHsii pabora
3. | AnmapatHsie METOBI CHHTE3a HAHOYACTHII u | KoHTponbHEIi paboTta
HAHOMAaTEepHAJIOB

3.1.1 TunoBble KOHTPOJIbHBIE 3aJaHUsI WM UHbIE MAaTepPHaJIbl, HeOOX0AUMBbIE JJIsl OLeHKH
3HAHM, YMEHNH, HABBIKOB M (MJIH) ONBITA IEATEJbHOCTH B NpoLecce TEKYLero KOHTPOJIs
ycneBaeMoCTH

KonTpoabHblii pabdoTa

Konrtpoabnas padora Ne 1. Pazgenni 1 u 2

1.
2.

ok

IToxa 3apo/iplil HE JOCTUT KPUTHUECKOTO pa3mepa, kak usmensercs AG ¢ ero pocrom?
Kak nedexTsl ynmakoBKM M NPUMECH NPU aHU30TPONHOW KPUCTAJUIM3ALUM BIHAIOT Ha
BEJIMYUHY MOTEHIMAIBHOTO Oapbepa 00pa30BaHus LIEHTPOB KPUCTAIUIU3ALIUU?

Kak mn3MmeHsieTcst cKOpocTh 00pa3oBaHHUs IIEHTPOB KPUCTAUIM3ALUKM TPH YBEITUUYECHUH
TEMIIEPATYPHI?

Yro ucnons3yercs B Merozie TypkeBuua B Ka4ecTBE IIPEKypcopa 30510Ta?

YTo ncnosb3yeTcs B Ka4eCcTBE BOCCTAHOBUTES B MeTOAa bpacTe A ciHTE3a HAHOYACTHUIL
3o070T1a?

Kakoe coenmuHeHMe HCHOJIB3YEeTCS B KauecTBE MOJEKyIsipHOro mpekypcopa Cd mpu
CHUHTE3€ MOJYIPOBOJHUKOBBIX HAHOYACTHUIL IO METO1y MOJIEKYJISIPHBIX TPEKYPCOPOB?
Heo6xoaumo nu npucyrctBue [TAB npu cuHTe3€e MOIyNnpOBOJHUKOBBIX HAHOYACTHIL TI0
METO/y MOJIEKYJISIPHBIX IPEKYPCOPOB?

IIpu Kakux KOHLEHTpalMsIX oOpa3yloTCsl aHU30TPOIHBIE (OPMBI TNpPU CHHTE3E
IIOJIYTIPOBOAHUKOBBIX HAHOYACTUI] 110 METOY MOJIEKYJISIPHBIX IIPEKYPCOPOB?



9. B kakoii cpene oOpa3yroTcst 0oJiee MEJIKHEe MarHUTHBIE HAHOYACTHIIBI?
10. Hago ynm mpoBoauTh (pyHKIMOHATU3AIMIO TOBEpXHOCTU YacTul] SIO2, 4TOOBI MOJIYyYHUTh
000J109Ky U3 3070Ta?
KonTpoabHnas padora Ne 2. Pasnea 3
1. B kaxoil cCBEpXKpUTUUYECKOH cpezie HanboJjee YacTO CUHTE3UPYIOT HAHOYACTHIIBI?
2. Kakasg nmomkHa OBITH TeMIlepaTypa NpH CHHTE3e HAHOYACTHI[ NMHUPOIH30M '"COJIEBOTO

a’po3zoJs"?

3. C Kakoi menpl0 TpH  KPHOXUMHUYECKOM CHHTE3€  HAHOYACTHI[  IPOBOIST
KpPUO3KCTparupoBaHue?

4. C Kaxoi 1eNblo TP KPHOXUMHUYECKOM CHHTE3€ HAHOYACTHUI] IIPOBOAAT KPHOOCAXKIeHHE?

5. Kak mHa3piBaeTcsi Marepuai, OOpa3yrOIIUHCS TpPU OKCTPAKIUU PACTBOPUTENS B
CBEPXKPUTHYECKUX YCIOBHSIX MPU CHHTE3€ 30JIb-TeJIb METOI0M?

6. OCHOBHOI1 HEZJOCTATOK CHHTE3a HAHOYACTHII TPU MHUKPOBOJIHOBOM HarpeBe?

7. C xako¥ [eJbIo IPU CHHTE3¢ METATNICCKIX HAHOYACTHUIL TIPH BO3JACHCTBHH Y-U3TYICHHS

B PEAKIIMOHHYIO Cpeay J0OaBISIOT KOPOTKOIETIOYEUHBIE CITUPTHI?

8. MOHO I METOAOM DIIEKTPOOCAKICHHS TOTydaTh KOMIIO3UTHOE MTOKPHITHE, COJIepIKaIee

HaHOYACTHIIHI?

9. Tlomy4aroT JM ME30MOPUCTHIC CHJIMKATHI TIPH MATPUIHOM CHHTE3¢ B CTPYKTYpE,

obpazosanHoii [IAB?

10. MO>HO JT1 TIOJTYYUTh YIIOPSIIOYEHHBIE aHCAMOIIN U3 OMHAPHBIX CMeceil HAaHOYACTHII?
3.1.2. MeToauueckue MaTepuajbl, ONpeAesONMe TPOUEeIypPbl ONEHUBAHHS 3HAHMIA,
YMeHH, HABBIKOB M (MJIM) ONbITA AeATEJbHOCTH B X0/I€ TEKYIIer0 KOHTPOJISl YCIIeBaeMOCTH
KonrpoJsbHas padora

OneHuBaeTcss HE TOJILKO TIyOMHA 3HAHUI IOCTABJIIEHHBIX BOMPOCOB, HO U yMEHHUE
W3JI0KUTH TUCHMEHHO.

Kpumepuu oyenusanusa: nocneaoBaTenbHOCTh, OJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHS, CAMOCTOsITEIbHOE 00001IeHne MaTepraa. M3noxkenne marepuana 6e3
(haKTHYECKUX OMHUOOK.

OneHka «omauyHO» CTaBUTCS B Cilydae, KOT1a COOJI0/IEHbI BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €clid 00y4YaIOUIUIICS TBEPJO 3HAET MaTepual, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYEeCKyl 0a3y, HO JIOMYCKaeT HEeCYyLICCTBEHHbIE
MOTPEIIHOCTH.

OueHka «yodognemsopumesnbHo» CTaBUTCS, €CIM 00yJaroIIUics OCBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAENbHBIX JIeTalel, J0MyCcKaeT HEeTOUHOCTH, HEIOCTATOYHO MPaBUJIbHbIE
(GbOopMyIUPOBKHM, HapyllaeT IOCIEeI0BAaTEIbHOCTh B HU3JIOKEHUM MaTepuasa, 3aTpYyAHSETCs C
OTBETaMHM, TOKAa3bIBAET OTCYTCTBUE JOJDKHOM CBS3M MEXAYy aHAIMW30M, apryMeHTalued u
BBIBOJIAMHU.

OueHka «HeyoosiemgopumenvHoy CTaBUTCS, €ClAM OOydJarolMiicss HEe OTBEYaeT Ha
MIOCTABJICHHBIE BOIIPOCHI.

3.2. OneHoYHbIe MAaTepPHAJIbI VIS IPOBEAeHUS MPOMEKYTOUHOI aTTecTalluu
3.2.1. Kputepum ouieHKH pe3yJIbTATOB 00y4eHUs MO0 AUCUHUILIMHE (MOIYJII0)

Ikana Pe3yabTaTtsl
Iloka3aTe/u oLleHUBAHMS Pe3yJIbTATOB 00yYeHUSs
OLlCHUBAHNSA o0yueHust
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHal, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATENBHO U TPAMOTHO €r0 N3JIaracT, ONUpasch Ha 3HAHWS
OCHOBHOM U JIONOJIHUTENBHOM JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHWH JeNaeT KBaIH(HUIHPOBAHHBIE
BEIBOZBI M 0000IIEHNUS], CBOOOTHO OTIEPUPYET KATETOPUSIMH U TIOHATHSIMI.
Ywmeer: - o0ydJaromuiics yMeeT caMOCTOATENBHO M IIPAaBWIBHO pemarh ydeOHO-
npodeccHoHanbHBIE  3aMadud  WIA  33JaHWS, YBEPEHHO, JIOTWYHO,
TIOCIIEIOBATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCTIONB3Ys
Hay4HBIC TTOHATHS, CChUIAACH HA HOPMATUBHYIO 0a3y.

Brnaneer: - O0OyJaroUMiics BIIaJCeT PAlMOHAIBHBIMIA METOJAaMH (C HCIIOIb30BaHHEM
palMOHAIBHBIX METOAMK) PEHICHHs CIIOXHBIX MPOQecCHOHATBHBIX 3a1ad,




TPEACTABIEHHBIX JIETIOBBIMU UTPaMU, KecaMHu U T.1I.;

IIpu pemenny mpoaeMOHCTPUPOBATT HABBIKU

- BBIJIEJICHUS TJIaBHOTO,

- CBSI3KOM TEOPETHYCCKUX TOJOKEHUH ¢ TPeOOBAHUSAMHU PYKOBOISIINX
JIOKYMEHTOB,

- U3JIOKEHHSI MBICJIEH B JIOTHUECKOM MOCIIe10BATEILHOCTH,

- CaMOCTOSTENILHOTO aHaiu3a (akThl, COOBITUH, SBICHUM, MPOIECCOB B MX
B3aUMOCBS3H U TMATEKTHYECKOM Pa3BUTHH.

XOPOIIO 3Haer: - 0o0yJaroIIuiics TBEPAO YCBOWI MaTepual, JOCTATOYHO TPAMOTHO €ro
U3J1araeT, ONMpasiCh Ha 3HAHUSI OCHOBHOH U JIOTIOJHUTEIHHOM JIUTEPATYPBI,
- 3arpynssiercs B (OPMYJIMPOBAaHWHM KBaJH(DUIMPOBAHHBIX BBIBOJIOB U
0000IICHN, OmepupyeT KaTeropusMH M TIOHATHSAMH, HO HE BCeria
NPaBUIBHO UX BEpUPHLUPYET.

Ywmeer: - o0yyaroIuiicsi yMeeT CaMOCTOSITENIbHO M B OCHOBHOM IIPaBUIIBHO PElIaTh
y4eOHO-TIpodecCHOHaIbHbIE 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,
TIOCIIEIOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIIEHHE, HE B
TIOJIHOW MEepe HCIOJIb3Ysl HayuHbIE MOHSATHS W CCBUIKM Ha HOPMAaTHBHYIO
0azy.

Braneer: - oOy4aroumMicsl B LIEJIOM BIaJICeT PallMOHAJIbHBIMH METOAAMHU PElICHUS
CIIOHBIX TIPO(ECCUOHATIBLHBIX 3a/1a4, MPEJCTABICHHBIX JIEJIOBBIMU HUI'PaMH,
KelcaMu U T.J.;

[lpu pemeHn CMOr TPOAEMOHCTPHPOBATH JIOCTATOYHOCTb, HO HE
TTyOMHHOCTh HABBIKOB,
- BBIJICJICHUSA TJIaBHOIO,
- M3JIO)KEHHS MBICIIEH B JIOTMYECKOM MOCIIeJ0BATEIbHOCTH,
- CBA3KU TCOPETUUYCCKUX MOJIOXKEHUN C Tpe6OBaHI/IHMI/I PYKOBOOAIIINX
JIOKyMEHTOB,
- CaMOCTOATENBHOT0 aHajIHu3a (DaKThl, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBS3H U THAJICKTUUECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0ydJaronuiicas OpUEHTHPYETCSI B MaTepuaie, OIHAKO 3aTPYJHIETCS B €ro

PUTEJIBHO H3J10’KEHHU U,

- IIOKa3blBa€T HENOCTATOYHOCTb 3HAHUN OCHOBHOM M [ONOJIHUTEIbHOU
JUTEPaTypBHI;
- c1abo apryMEHTHPYET HayuHbIE NTOTOKEHHUS;
- MPAKTUYECKU HE CIOCOOEH CHOPM yITHPOBATh BHIBOJBI 1 0000IICHHS;
- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

VYwmeer: - o0yuaroluiicss B OCHOBHOM YMEET PelIuTh y4eOHO-TPOo()eCcCHOHATBHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMHMOKY, clabo apryMeHTHPYeT CBOE
pelleHne, HEJOCTaTOYHO HCIIONb3yeT HaydHbIC IOHSTUS U PYKOBOJIIUCE
JIOKYMEHTBIL.

Brnaneer: - oOywaromuiicsi BiaZieeT HEKOTOPHIMH palMOHAJIBHBIMU METOAAMHU
peLIeHns CIOKHBIX PO ecCHOHATIBHBIX 331a4, IPEACTABICHHBIX AEIOBBIMH
WrpaMu, KecaMu U T.[.;
[Ipu pemeHny MPOIEMOHCTPHUPOBAI HEOCTATOYHOCTH HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIEN0BATEIIBHOCTH,
- CBSI3KM TEOPETUYECKUX IIONOKEHWH C TPeOOBAaHMSAMH PYKOBOAAIIMX
JOKyMEHTOB,
- CaMOCTOATEIBHOTO aHaJHu3a (DaKThI, COOBITHH, SBICHUH, MPOLECCOB B HX
B3aMMOCBSI3H U THAJICKTUYECKOM Pa3BUTHH.

HEYJOBJIETBO- 3HaeT: - 0OyJarommiicss He yCBOMII 3HAUUTEIFHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He (OPMYITUPYET KBAIN(UIIMPOBAHHBIX BEIBOJIOB M 0000IICHNH;
- HE BJIAJEET CUCTEMOI MOHATHIA.

YwMmeer: o0yJaromuiicss He TOKa3all YMEHHE pematbh y4eOHO-TIpodecCHOHATBHYIO
3a/1ady WK 33JaHHe.

Brnaneer: HE BBHINOJHEHBI TPEOOBAHMS, NMPEIbABISIEMbIE K HABBIKAM, OLCHUBACMBIM

«YAOBJICTBOPUTCIBHO».

3.2.2. KoHTpoJIbHBIE 3a]aHuUsl

aTTrecTanuu

HU/UJIN UHbIE MaTepuaJJabl AJA NMPOBCACHUSA l'lpOMe)KyTO"lHOﬁ

Cnncok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TECTA)
1. CnocoObl moMy4eHHUs HAHOYACTHUI] OJATOPOIHBIX METAILIOB.




N

CrniocoObl MoTy4eHHs MOJTYITPOBOAHUKOBBIX HAHOYACTHII.
3. CnocoObl MOJy4eHUs] MAarHUTHBIX HAHOYACTHI, BUJIBI M CITOCOOBI TIOJTYYEHUSI MarHUTHBIX
KUJKOCTEH.
4. CuHTe3 HAHOYACTHUIl, COCTOSIIMX W3 CIUIaBa, M HAHOYACTHI] CO CTPYKTYpOH sIpo-
00oJyouka. MHOTOCTIOHHBIE HAHOYACTHULIBL.
30J1b-T€Ib METOJ] CUHTE3a HAHOYACTHUI] U HAHOMATEpPHAJIOB.
Pa3HOBUAHOCTH THAPO- M COJBBOTEPMAIBHOTO CIIOCOOOB CHHTE3a HAHOYACTHIl H
HaHoOMarepuanoB. Pojb KpUTHYECKOHN KUAKOCTH.
7. TlomyyeHne HaHOYACTHII M HAaHOMATEPHUAIOB MpPU JCHCTBHU yIbTPA(UOJIETOBOTO H
PaZv0aKTUBHOTO U3IY4YEHHUS.
8. CuHTEe3 HAaHOYACTHII ITPH YIBTPA3BYKOBOM BO3/ICHCTBHH U MUKPOBOJHOBOM Harpese.
9. CwuHTe3 HAHOYACTHII ITPH MHPOJIU3E adpo30Jis. [Tuponus "comeBoro aspo3ois.
10. KproxuMudecknii METOI CHHTE3a HAaHOYACTHII.
11. DnexTpoXUMUYECKH METOJ] TOJY4YeHHs HaHOMAaTepUasjoB, KAaTOJHBIE W aHOJHBIE
MIPOLIECCHI.
12. CuHTe3 HAHOUYACTHII B OOPATHBIX MUIIEIUIAX U MHUKPOIMYJIHCHH.
13. bruonoruveckrue METOIbl CHHTE3a HAHOYACTHUI] 1 HAHOMATEPHAJIOB.
14. CnocoOb1 camoopranu3anuy HaHo9acThIl. CBEPXPEIIETKH.
3.2.3. Meroanueckue MaTepHaJbl, ONpeesiOIIHe MNPOUeAYPbl OLEHHUBAHHUA 3HAHMIN,
YMEHHUI1, HABBIKOB B X0/i¢ IIPOMEKYTOYHOM aTTEeCTALNHU
IIpouenypa oneHnBaHus 3HAHMI (TeCT)

o o

IIpenaraemMoe KOJIMUECTBO 3aJaHUI 20

ITocnenoBaTenbHOCTh BHIOOPKH OnpeeneHa mo pasaenaM

Kpurepuu olieHKH - MPABMWJIbHBIN OTBET HA BOMPOC

«5» ecin npaBWIbHO BIONHEHO 90-100% TecTOBBIX 3a7aHUi

«4» ecin MIPaBUIHHO BBHINMONHEHO 70-89% TecTOBBIX 3aaHuil

«3» ecin MIPaBUIHHO BHIMONHEHO 50-69% TecTOBBIX 3aHaHuil
IIpouenypa oneHuBaHus 3HAHUM (YCTHBIN OTBET)

[pepen anuTenbHOCTH 10 munyT

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 2 Bompoca

[NocnenoBatensHOCTH BBIOOPKH BONpocoB u3 | CiydaiiHas
Ka)JIOTo pasjena
Kputepnu ouenku - TpeOyeMBbIil 00beM U CTPYKTypa

- U3NIOKEeHHEe MaTepraia 6e3 (pakTHIeCKUX OmUOOK

- JIOTHKA U3JI0KEHHA

- HCTIONIb30BAaHKUE COOTBETCTBYIOIIEH TEPMHUHOIOTUU

- CTWJIb PEYM U KyJIbTypa peuu

- moa00p MPUMEPOB UX HAYYHOU JINTEPATYPHI U PAKTUKH

«5» ecn TpeOOBaHUSI K OTBETY BBIMOJIHEHBI B IIOJIHOM 00beMe

«» ecn B IICJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOOJIBIINE HETOYHOCTH B U3JIOKEHUH HEKOTOPHIX BOIPOCOB

«3» eciu TpeOOBaHUS BBHIIIOTHEHBI YaCTUYHO — HE BBIIEPKaH 00BEM, €CTh

(hakTdeckne — OmMOKWM, HapylleHa JIOTWKA  HM3JI0XKEHHS,
HEZOCTaTOYHO MCIOJBb3YeTCsl COOTBETCTBYIOIIAS TEPMUHOIOTHH

IIponenypa ouneHuBaHMs yMEHHMH M HABBIKOB (pelleHHMe NPOOJEMHO-aHATHTHYECKHX H
NPAKTHYECKUX Y4eOHO-TTPOeCCHOHAIBHBIX 321a4)

[Ipennaraemoe KOJIMYECTBO 3aJaHUIl 1
[TocemoBaTenbHOCTE BEIOOPKHU CrnydaiiHast
Kpurepun onenku: - BBIJICJICHNE U TIOHUMAaHUE MPOOJIEMBI

- yMeH#e 0000111aTh, COMOCTaBIATh PA3INIHBIC TOUKH 3PEHUS

- TTOJTHOTA MCHOJIb30BAHUSI HCTOUHUKOB

- HaJIM4Ue aBTOPCKOM MO3ULIH

- COOTBETCTBHE OTBETA MOCTaBIEHHOMY BOIIPOCY

- JWCIOJNB30BAHHE CONMAIBHOTO OMbITa, MarepuanoB CMIU,
CTaTHCTHYECKHX JAHHBIX

- JIOTHYHOCTb M3JI0KECHHUS

- YMEHHE cJenaTh KBaTH(UIMPOBAHHBIE BHIBOIBI M 0000IIEHHS C




TOYKH 3PCHUS pelIeHus MPodeCCHOHATBHBIX 3a/1a9

- YMCHHUE MPUBECTH TIPUMEP

- OTOpa Ha TEOPETUICCKUE TTIONOKECHUS

- BJIQJICHUE COOTBETCTBYIONICH TEPMUHOIOTHEH

«5» ecnu TpeOOBaHUS K OTBETY BHITIOJTHEHBI B ITOJTHOM O00BEME

«4» ecnun B IICJIOM BBINIOJHEHBI TPeOOBaHHUSA K OTBETY, OJHAKO €CTh
HEOOJBIIINE HETOYHOCTH B HW3JIOKCHUU HEKOTOPHIX BOIIPOCOB.
3atpynHseTcs B (DOPMYIHUPOBAHUU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB M 0000IIeHUI

«3» ecinu TpeOOBaHUS BBIMOIHEHBI YACTHIHO — MBITAETCS 00OCHOBATH CBOKO
TOYKY 3pCHUSA, ONHAKO CJabo apryMEHTHPYET Hay4dHBIC
MOJOXKCHUSA, TPAKTHUSCKH HE CIHOCOOCH  CaMOCTOSTEIIBHO
chopMyITHPOBaTh BBIBOABI M OOOOIICHWS, HE BUIWT CBS3b C
poQeCCHOHATBHON EITEBHOCTHIO

4. YyeOHO-MeTOAMYECKOe M MaTepHAJbHO-TeXHHYEeCKOe ofecneyeHHe THCHUIIMHBI
(MoayJis1)
4.1. DieKTpOHHbIE YUeOHble U31aHusl

1. Beenenue B HaHoTexHosoruio : ydeOnuk / B. . Mapromun, B. A. Xabpes, I'. H.
JIykesinoB, B. A. Tynuk. — Cankr-IlerepOypr : Jlanp, 2022. — 464 c¢. — ISBN 978-5-
8114-1318-8. — Tekcr : aneKTpoHHSBIH // JIaHb : AIeKTpOHHO-OMOIMOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/211034. — Pexum jgoctyma: Juis  aBTOPH3.
M0JIb30BATEIEH.

2. Pemmens, A. A. Marepuanbl ¥ METOJIbl HAaHOTEXHOJOTHH : ydeOHOe mocodme / A. A.
Pemmiens, A. A. BameeBa. — ExarepunOypr : Yp®V, 2015. — 136 c. — ISBN 978-5-
7996-1401-0. — TekcT : 2yIeKTpOHHEIH // JIaHb : AIEeKTPOHHO-OMOIMOTeYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/99097. — Pexum mgocryma: Ui  aBTOPHS.
M0JIb30BATENEH.

4.2. JneKTpoHHbIE 00pa3oBaTe/ibHbIE Pecypchl
1. DnextpoHHas 6uGnHoTeuHas cucrema «BC FOPAWT» Biblio-online.ru (95C «tOpaiity)
[DnexTponnsIit pecypc]. — URL: https://urait.ru/.
2. DnexktpoHHOo-OuOmmoreunas cucrema ZNANIUM [Onexkrponusnii pecypc]. — URL:
https://znanium.com/.
3. DnekrpoHHas 6mbmuoTevyHas cuctemMa «KoHCynbTaHT CTyZeHTa [ DIeKTPOHHBINA pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumOnuoTteka [OnekrpoHHbld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexktponnas 6monuoteka «KubepJlenmnka» [DnekrponHsblii pecypc]. — URL:
http://cyberleninka.ru/.
6. HMudopmanuonnas cucrema «EauHOoe OKHO JocTyma K 0Opa3oBaTelbHBIM PECypcam»
[DnexTponHsIit pecypc]. — URL: http://window.edu.ru/.
7. denepanbHBIi LEHTP HHPOPMAIMOHHO-00PA30BATENBHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NpodeccHOHAIBLHbIE 0a3bl JAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE
CHCTEMBbI

OOyvaromumMces oOecriedeH JOCTyn (yOaJeHHBIM JOCTYN) K HHXKE CIEAYIOUUM
COBPEMEHHBIM PO eCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:

1. CnoBapu wu sHUMKIONEIUM Ha AkajgeMmuke [OnekTpoHHbli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nndopmarmoHHO-TIpaBoBOro obecnedenus «I apanT» [ DIEKTPOHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIeKT JIMIEH3MOHHOT0 W CBOOOJAHO PacHpoOCTPAHSAEMOro MPOrPaMMHOIO
o0ecrnevyeHnsl, B TOM YHcCJIe 0Te4eCTBEHHOI0 IPOM3BOJACTBA

1. JluueH3moHHOE NporpaMMHoOe obecrieueHue: onepannonHas cucrema Microsoft Windows,
nakeT o(pucHbIX npuioxenuit Microsoft Office.



https://urait.ru/
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http://window.edu.ru/
http://fcior.edu.ru/

2. CB00OIHO pacmpocTpaHsIeMOe MPOrpaMMHOE 00ecTieueHIE: CBOOOTHBIC TTAaKEThI O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe o0ecreyeHne OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-TIPABOBAs
cucrema «l'apant» (OneKTpOHHBIN nepuoauueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mnatpopma FOPAUT (Dnekrponnas Guémmoreunas cucrema «OBC
FOPAMT» Biblio-online.ru (BC «Opaiit»)), >1eKTPOHHO-GMOIHOTEUHAs CHCTeMa
ZNANIUM, snextponnas 6unbnnoreunas cucrtema «KOHCYIbTaHT CTyICHTay.
4.5. O0opynoBaHue M TeXHUYECKHE CPeICTBA 00yYeHHs

Jns peanu3anuy  TUCHMIUIMHBI (MOJYINS) HCIONB3YIOTCS Y4YeOHbIE ayauTOPHH IS
MpoBeACHUST y4eOHBIX 3aHATHH, KOTOPbIE OCHAIICHBI OOOPYJIOBAaHHEM W TEXHUYECKUMHU
cpeacTBaMu OOy4eHHs, U TOMEUICHHUS U CaMOCTOSITEIbHON paboThl 00yJaromuxcs, KOTOpbIe
OCHAIIIEHBI KOMIBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TOJKITIOUEHHs K ceTH «VHTepHeT» u
o0OecrievyeHbl JIOCTYIIOM B 3JIEKTPOHHYI0 HH(OpMalMoOHHO-0Opa3zoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneesa. [lomyckaercsi 3aMeHa 000py/I0BaHMS €T0 BUPTYaJbHBIMU aHAJIOTAMU.

HaumenoBaHue y4eOHBIX Ay UTOPHIi 111 OcHaleHHOCTH YYeOHBIX ayAUTOPHIl ISl IPOBeIeHHSs
NpoBeAeHUs y4eOHbIX 3aHATHI 1 Y4eOHBIX 3aHATHI ¥ MOMeIeHUi VI CAMOCTOSITe IbHOM
NOMeLIeHUI /151 CaMOCTOSITeJIbHOM pa6oThI 000pyI0BAaHMEM U TEXHMYECKUMH CPeACTBaMH
padoThI* o0yyeHus
VYueOHble  ayaMTOpUU  JUIsd  TpOBeleHMs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIIEIHAIN3UPOBAHHOM
y4eOHBIX 3aHSITHI Mebenplo, OTBEeyarollell BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOOBaHUsAM, O0OPYJOBAaHUEM U TEXHUYECKHMHU CPEACTBAMH
00y4eHus (MOOMIIbHOE MYIBTUMEANHHOE 000pYAOBaHHUE).
[TomerieHue U1 CAMOCTOSITEIBHON PaOOTHI [TomenieHne  OcCHalIEHO  KOMIBIOTEPHOM  TEXHMKOM  C
BO3MOXHOCTBIO TOJAKIIOUEeHUs: K cetu «lMHTepHer» u
obecrieueHUeM JOCTyNa B DIEKTPOHHYIO HWH(OPMAaIMOHHO-
obpasoBatensHyto cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKpPETHOW ayAWTOPUHU yKa3aH B IMpHKaze 00 ayAuTopHOM (OHJE, paciucaHhd Y4eOHBIX 3aHATHH U
pacIicaHuy IPOMEKYTOUHON aTTECTALIUH.
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