Pabouasn nporpaMmma IMCIHUIIJINHBI (M())Iy.]'[ﬂ) «PDU3UKO-XUMHYECKHE OCHOBBI TEXHOJIOTMH
BBICOKOYMCTBIX BE€IICCTB», BKJIIOYasA OCHOYHbBIC MaTEePUaJIbl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr koMmeTeHUUH, (OPMHPYeMbIX IMCHUILIMHON (MoayJieM) B Ipouecce
OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHuui Karteropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
Oo6mienpodeccroHaIbHbIE - -
[Ipodeccuonanbubie - [IK-1. Cnocoben k Oe30macHOMY IPOBENEHHUIO,

KOHTPOITI0, YCOBEPIICHCTBOBAHHIO U pa3paboTKe
TEXHOJIOTHYECKUX  MPOIIECCOB  MPOHU3BOJICTBA
OCHOBHBIX () yHKIIMOHATBHBIX MaTepUaioB
SJIEPHOTO TOIUTMBHOTO IIMKJIA, B TOM YHCIE C
HCIIOJIb30BAHUEM PaJHOAKTHBHBIX MATEPUAIIOB

- ITK-3. CriocoOeH OCyIIeCTBIISATh TEXHOIOTHY CCKUIA
MPOIECC 0OpaIeHHs], XPaHEHUsI, TPAHCIIOPTHPOBKU
1 nepepabOTKH SAEPHOrO TOIIMBA M MHBIX SIEPHBIX
MaTE€pPUaIOB B COOTBETCTBHH C PErJIAMEHTOM, C
COOMIOZICHHEM HOPM  OXpaHbl TPyAa, MPABHI
TEXHUKHU 0e30macHOCTH, MIPOU3BOACTBEHHON
CaHUTAPHH, TTOXKAPHOM U SJIEPHOM 0E30MaCHOCTH

1.2. KoMmneTeHIIHM W WHIMKATOPbI WX JAOCTHKEHHS, (GOpMHUPYeMbIX TUCHUIIAHOH
(MoyJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
Conep:xaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETEeHIINH
[IK-1 IK-1.1 IToHumaetr 1 MOXKeT IPUMEHNUTH Ha MTPAKTHUKE 3HAHUS TEOPETHUECKIX OCHOB

TEXHOJIOTMYECKHUX TPOLIECCOB MPOU3BOJCTBA OCHOBHBIX (DYHKIIMOHAIBHBIX
MaTepHaJIOB S/IEPHOTO TOILIMBHOTO IIMKIIA, B TOM YHCIIE C UCTIOIb30BAHUEM
pallMoaKTUBHBIX MaTepUaiOB

TIK-3 TIK-3.1 Brnameer Teopermueckoil 06a30i OCYHIECTBICHHS TEXHOIOTHYECKOTO
npolecca sIepHON SHEPTeTHKU U MPOM3BOJICTBA €€ OCHOBHBIX MaTEPUAJIOB,
B TOM YHCJIE SIIEPHOTrO TOIUIMBA M WHBIX SIIEPHBIX MATEPUAIIOB, U MOXET
MPUMEHHTH €€ B MPO(eCcCHOHATIbHON IS TENbHOCTH

1.3. Pe3yabTaThl 00y4eHHs 10 JUCHUILIHHE (MOTYJIIO)
Leanb u3ydyeHus: TUCHUTIHHBI (MOIYJIsI) — U3yUeHUE (DUBUKO-XUMHUYECKUX OCHOB TEXHOJIOTHH
BBICOKOYHCTHIX BEIICCTB.
B pesynbrate u3y4eHus: AUCIUILTAHBI (MOJIYJIs1) OOYYaIONIHIACS JOKEH
3HATH:
® OCHOBHBIC METOJbI, UCIIOJIb3YEMbIC TIPU MOJYYCHUN BHICOKOYHMCTBIX BEIIECCTB, U (PHU3UKO-
XUMHUYECKHE SBJICHUS, JIOKAIIUE B OCHOBE MPOIECCOB TITYOOKO# OYHCTKHU BEIIECTB;
® OCHOBBI YIPABJICHUS TEXHOJOTUYCCKMMHU TMPOIECCAMU TOJYYCHHS BBICOKOUUCTHIX
BEIIEeCTB, TPeOOBaHMS K MaTepHaliaM, UCIIOJIb3YEMbIX MIPH U3rOTOBJICHHUU allliapaTtypbl B
MIPOU3BOJICTBE BBICOKOYHCTBIX BEIIECTB, OCOOCHHOCTH aIlMapaTypHOTO OQGOPMIICHHS
MPOIIECCOB;
e TpeOOBaHUs, U3NIOKEHHBIE B OCHOBHBIX HOPMATUBHBIX TOKYMEHTaX MO cOOpy, XpaHEHUIO
U mepepaboTKe paJMOAKTHUBHBIX OTXOJOB Pa3IUYHOTO YPOBHS aKTUBHOCTH C
WCIIOJIb30BaHHEM TEPEIOBBIX METOA0B obpatenus ¢ PAO;
yMeTh:
® OCYIIECTBJIATH TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C PETIaMEHTOM U
WCIIOJIb30BaTh TEXHUYECKHE CPEACTBAa Ui HW3MEpPEHUS OCHOBHBIX IapamMeTpoB
TEXHOJIOTHYECKOTO MpOoIecca;
® OCHOBBIBAasCh Ha TMOJYYEHHBIX 3HAHUSIX O TPUHIUIUAIBHBIX  BO3MOXHOCTSIX
CYIIECTBYIOIIUX METOJOB OYHCTKH TPaBUIBLHO BBIOMpaTh U  OOOCHOBHIBATH
TEXHOJIOTUYECKHE CXEMbI OUUCTKH KOHKPETHBIX BEIIECTB;




® OCYHIISCTBJIATH KOHTPOJIb 32 COOpPOM, XpaHEHHEM U TepepaboTKON pPaTuOaKTHBHBIX
OTXOJIOB PA3JIMYHOTO YPOBHSI AKTUBHOCTH C WCIIOJH30BAHHEM IEPEIOBBIX METOJIOB
obpammenus ¢ PAO;
BJIA/IETh:
® TEOPETUYCCKUMHU OCHOBAMH IPOIIECCOB, UCIOJIE3YEMBIX MPU MOJYYCHUH BBICOKOUMCTBIX
BEIIECTB, BKJIIOYAs MPOIECCHl KPUCTAIUIN3ALUH U3 PACTBOPOB U PACIIIABOB, OCAXKACHUS U
COOCQKJICHUS, TUCTILISIMN U PEKTU(UKALNNNA, XUMHUYCCKUX TPAHCIIOPTHBIX PEAKIIHM,
COpOIMH U IKCTPAKITUH, FIEKTPOXUMHUUYECKUE TIPOIECCHI U JIp.;
® OCHOBHBIMH KPUTEPHSMH, JICKANMMH B OCHOBE BHIOOpA TEXHOJOTHYECKHX IPOIIECCOB
MOJTy4eHHUsI KOHKPETHBIX BBICOKOYHCTHIX BEIIECCTB M METOIMKH KOHTPOJS 3a cOOpom,
XpaHEHUEM U MepepadOTKON PaIMOAKTUBHBIX OTXOJIOB PA3IUYHOTO YPOBHS aKTHBHOCTH C
HCIIOJIb30BAHUEM TIEPEIOBBIX MEeTOI0B oOpamienus ¢ PAO.
2. O0beM, CTPYKTYpa U COJepKaHue TUCHUTILIMHBI (MOTYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIsT)

Buout yueonoii pabomut Dopmul 00yueHusn

Ounasn

OO0mast TPYI0eMKOCTh: 3a4CTHBIC CAUHUIIBI/9aChI 4/144
KonTakTHasi padora: 72
3aHATH JIEKIMOHHOI'O THITA 36
3aHsATHSI CEMUHAPCKOr0 THIIA 36
KoHncyabranuu 0
IIpoMe:kyTOUHas aTTeCTAIMS: 324ET C OLIEHKON 0
CamocTrositesibHas padora (CP) 72

2.2. Tempbl (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB 1o (popMam 00pa3oBaTeJbLHOM 1eATEIbHOCTH
Ounasa ¢popma odyuenusn

Buapl yue6Hoii padoTsl (B yacax)
KonTakTtHas padora

Ne | HaumeHnoBanme TeM
3ansTus

n/n | (pasneJioB) 3aHATHA CEMUHAPCKOrO THIA CP
JIEKIIHOHHOT0 THNA

JI HHuble 113 C JIP Huble

1. Bsenenue. OOwas 4 0 4 0 0 0 8
XapaKTEepPUCTUKA u
KBaIU(UKAINA YUCTBIX
BEILECTB.
Konctpykunonssie
MaTepHabl,
UCIIONB3YeMbIe B
TEXHOJIOTUH
BBICOKOYHCTBIX
BEILECTB

2. Kpucramnoduzudeckue 4 0 4 0 0 0 8
METOJBI OYHCTKU
3. DJIeKTpOHHOIyueBas U 4 0 4 0 0 0 8
IUla3MeHHasl  IUIaBKa
METaJIIOB

4, JIUCTHILISIIMOHHO- 4 0 4 0 0 0 8
pexTr(HUKaOHHBIC
METOBI OYHCTKU

5. Meron ~ XMMHYECKUX 4 0 4 0 0 0 8
TPaHCHOPTHBIX
peakuui ChIpbs
6. CopOUrOHHBIE METOTBI 4 0 4 0 0 0 8
OYHCTKH
7. OKCTpaKIMOHHBIE 4 0 4 0 0 0 8
METOJBI OYHCTKU
8. OJEeKTPOXNIMHUYECKHE 4 0 4 0 0 0 8
METOJBI OYHCTKU




9. XUMHUYECKHE METOJIBI 4 0 4 0 0 0 8
OYHCTKH (OCaxJIeHHuE U
COOCaXKAECHUE
npuMecei c
KOJUIEKTOPOM)
Ilpumeuanusa:

JI — nexuum, I13 — npakruueckue 3anstust, C — cemunapsl, JIP — naboparopusie pabotel, CP — camocrosiTenbHas
pabora.

2.3. Conep:xkanue TUCHUIUIHHBI (MOAYJIs1), CTPYKTYPHPOBaHHOEe MO TeMaMm (pa3aeiam)
BU/JaM padoT

Conep:kanue JeKIHOHHOIO Kypca

Ne
n/n
1. | Beenenne. OOmas xapakTepucruka | BnusiHue Mukponpumeceil Ha siiepHO-(H3MYECKHE, ONTHYECKHE,
U KBaJIU(UKAIMS YUCTBIX BEHIECTB. | (PU3UKO-MEXaHMYECKUE, OIEKTPHYECKUe U JpPYrue CBOMCTBa
KoHcTpykuMOHHBIE ~ Martepuaiibl, | MaTepHaioB. Kpurepun OLEHKH HEOOXOAMMOTO YPOBHS YHCTOTHI
UCTIOJb3yeMble B TEXHOJIOTHH | NP MOJYYSHWH MATEPHUANIOB C 3aJaHHBIMHM CBOWCTBaMU. 3HaUCHHUE
BBICOKOUYHCTBIX BEIIECTB BBICOKOUYHMCTBIX BEIECTB B Pa3BUTUH COBPEMEHHOH HAayKH W
TexHUKH. [loHsTHE uncroe BemiecTBO. OTHOCHTENHLHOCTH 3TOrO
MOHATUS B 3aBHCHMMOCTH OT TpeOOBaHMW TNPAKTUKH, YPOBHS
pa3BUTHA TEXHOJIOIMHU OYHCTKH, YYBCTBUTCIBHOCTH W TOYHOCTHU
METOJI0B aHanu3a npumMecei. Kitaccudukanusi npuMecei B 4UCTBIX
BellleCTBaX. XHMHUUYECKUe, (QHU3MYECKHe, pPaJUOXHUMHUYECKHE U
n3oronHeie npuMecd. CrocoObl BBIPaXKEHHsS KOHIIEHTpAIUU
npumeceil. Kiaccupukanuss YuCTBIX BELIECTB C TOYKH 3PEHUS
TEpMOIMHAMUKK pa30aBlieHHbIX pacTBOpoB. [lpuusitas B CHIT
KHaCCI/Id)I/IKaHI/ISI YUCTBIX BCUICCTB. qupre KaTeropuu XuMMUYCCKUX
IpenaparoB, BBITYCKAEMBIX OTEYECTBEHHOH NPOMBIIIIIEHHOCTHIO,
ux 0003HauYeHHe U MapKUpOBKa. Kiaccugukams 4ucThIX BEIECTB
B 3apyOeKHBIX CTpaHaXx.

2. | Kpucramiopusuueckne  mertonsl | Kpucrammmzanus u3 pactBopa.

OYHCTKH OCHOBHBIE 3aKOHOMEPHOCTH KPHUCTAJUIM3ALMd U3 PacTBOPOB.
VYecnoBus co3naHus U CBOWCTBA IIEPECHILIEHHBIX PAacTBOPOB.
CriocoOpl CHATHSA TepechlleHusl. BO3HHUKHOBEHHE 3apoipbliieit
KpUCTA/UIOB. BnusHMe pa3nuyuHbIX (akTOpOB Ha CKOPOCTH POCTa
KpucTamioB.  KonudecTBeHHblE — XapaKTEpUCTHKH  Ipolecca
kpuctamnusanuy. CreneHb KpUcTaluM3anuu. PaBHOBecHas u
HepaBHOBECHas KpHcTayun3anysa. OpakinoHUPOBaHUE IPUMeECEH B
nporecce  Kpucrtawmzauun.  KoapduiieHT — pacnpeneneHus.
Koadpdunment oumctku. [lpuumHbl 3axBata MHKpoIpHMecei
TBepHoit dazoit. Ponb sBieHus u3oMopduzMa B mpoleccax
pacrpezieneHiss MUKporpuMmecei. Biusinne pa3nuvHbix (HakTopoB
Ha  (paKIMOHHUPOBAHME MHKPONPUMECEH U  BO3MOMKHOCTH
pPEeryIMpOBaHUS  BENMYMHBI  KOd(Q(ULIMEHTa  paclpeneseHUs.
[Tpumepst MIPaKTHIECKOTO MIPUMEHCHUS TIPOIIECCOB
KPHCTAJUIN3AIMN U3 PACTBOPA IPH MOIYyIEHUH YUCTHIX COSTUHEHUN
PEIKUX 3JIEMEHTOB.

Kpucrannuzanus U3 pacruiasa.

DU3NKO-XUMHYECKHE OCHOBBI METO/1a.

Hamnpasnennast kpucramnmzanus. O0beMHas U JTHHEHHAsT CKOPOCTH
Kpuctammu3anun. PaBHOBeCHBIH U 3¢ (eKTHBHBIN KO3 PHUIMESHTHI
pa3zAeneHus U UX CBS3b C IMarpaMMmon coctosHus. Pacnpenenenue
mpuMeceil To JuMHEe o0pasma. AmmapatypHoe oQopMIIeHHE
Tiporecca.

30HHAs TepeKpucTau3anus (30HHAas 1UIaBka). OcoOeHHOCTH
TPOBEJICHUS Tpollecca 30HHOM IUIaBKU. Pacnpenenenue npumeceit
o AjnuHe ciIuTka. YpasHeHue Jloppa-Pes. BnusHue pas3miuHbIX
(hakTOpOB HA IpOIECC 30HHOM IUIAaBKH (IIMPHUHBI 30HBI, CKOPOCTH

HaumeHoBanue TeM (pa3aenoB) Coaep:xanue JJeKIIMOHHOT 0 Kypca

nepeMerieHuss  (pOHTa  KPUCTAUIM3AIMM,  WHTEHCHBHOCTH
nepeMemmBanus).  lIpenenbHoe — pacnpeneneHHe — MpUMeEcei.
MacconepeHoc. AmnmaparypHoe  odopmieHue mpolecca.

rOpPBOHTaJ'ILHOG U BCPTHUKAJBHOC PACHOJIOKCHUC 06pa311a.




Becturenpbnast 3oHHas 1wraBka. CXeMBl NEpPEMEICHUS 30H.
Konreitnepsr. CriocoObl  HarpeBa. Ilytm coBepHIeHCTBOBaHUS
30HHOW TIIIaBKH. IIpuMepbl NpUMEHEHWs] 30HHOW IUIaBKH B
TEXHOJIOTUH BBICOKOYHCTBIX T€pPMaHMs U KPEMHHUSL.

BeipaniBanue MOHOKPHCTaJUIOB Mertompt TIOTY4eHHS
MOHOKPHCTaJIJIOB. BhIpalmnBanue MOHOKPHCTAIUIOB U3 PACTBOPOB U
pacmiaBoB. Meronsl  bpumxkmena-CrokOaprepa, Kwupormymoca-
Yoxpanbckoro, Bepneiins. Cxembl ammapaToB. Pexxum paOoThL
BeipanBanie MOHOKPHCTAJJIOB U3 Ta30BoH (a3bl.

DNeKTPOHHONYYEBas U IIa3MEHHAsI
TUIaBKa METAJIOB

Ha3znauenue wMerona. DU3MKO-XUMUYECKHE OCHOBBI Ipoliecca
padbUHHPOBAHUS METaJlIOB MeToJIaMu 3JIEKTPOIYTOBOA,
JJICKTPOHHOIYYEBOH M IUIA3MEHHOW IUIaBKU. TepMOIWHAMUKA H
KWHETHKA HCIapeHuss MeTauioB. OYMCTKAa METAIOB OT IpUMeceit
ra3000pa3HbIX BellecTB. KOHCTPYKIIMU 3JICKTPOHHBIX ILIABHIBHBIX
YCTaHOBOK. BaKyyMHBIC CHCTEMBI IUIAaBWIIBHBIX MeYeh. Y CTaHOBKU
JUTS TUTA3MEHHOM TUTaBKM MeTasuioB. IlonydeHHe YHCTBHIX HUOOWS,
TaHTaja, BOJMb()paMa M JPYTUX PEIKUX METauioB. Bormpockl
TEXHUKH 0€30IMacHOCTH.

I[I/ICTI/IJ'IJ'IHHI/I OHHO-
peKTI/I(l)I/IKaHI/IOHHBIe MECTObI
OYUCTKHU

Huctunnsums.  PaBHoBecme B cUcTeME  JKHIKOCTb-TIAp  JUIS
pa30aBieHHbIX pacTBopoB. Koad¢uument pasnenenus. IIpocras
neperonka. MonekynsipHas JUCTUIUISLAS.

Pektudukanms. OOmas xapakrepuctuka Meroaa. OcoOeHHOCTb
PEKTU(QHKALIMM YHCTHIX BelecTB. [IpHHIMIBI pacyera KOJOHH.
A3zeoTporiHas, OSKCTPaKTHBHAas M COpPOLMOHHAS peKTH(UKAIS.
BricokoremmnepaTypHasi peKTU(QHKALUsSI HEOPIraHUUECKHX BEIIECTB.
Pektuduxanus pu YMEPEHHBIX TeMIeparypax.
HuzkoremneparypHasi peKTuuKanmsi.

CyOnmumanusi. PaBHOBecue B cCHCTEME TBEPIOE BEIIECTBO-TIAP.
Kuneruka cybmumarmu. Pone octatounoro nasienusi. OCHOBHBIE
3aKOHOMEPHOCTH IIpoliecca KOHICHCAU. Bo3MOXXHBIE BapHaHTHI
annapatypHoro odopmiieHHs mpolecca cyOoIMMallnH.

Meto XUMHYECKUX TPAaHCIIOPTHBIX
peakuuii CeIpbs

OcHoBHBIe onpeneneHus. TpeOoBaHUS K TPAaHCIIOPTHBIM PEAKLHUSIM.
Crioco0bI OCYIIIECTBIICHHS TPaHCIIOpTa ra3oBoi ¢a3wl: quddy3us u
crioco0 moToka. Tpu Tuma XUMHUYECKUX PEaKIMi, HCIOIb3YyEeMbIX
Ut TpaHcopra BEILIECTBA. OOMeHHbIE oOpaThMble
SHJIOTEPMHUYECKUE peaKuum. Peaxuun o0pa3oBaHHs
cyOcoenuHeHnid. Peakumm cHHTE3a W Pa3IOKEHHSA JIETYUIHX
COEIMHEHHUI.

Woaunnoe padunupoBanue. CymHocTh Meroaa. BrmsHue
pa3nudHbiX (hakTopoB Ha 3()(HEKTHBHOCTH MEPEHOCA OUHUILEHHOI'O
MeTa/uia. AlmapaTypHoe opopMIIeHHE.

CopOuroHHbIE METOIBI OYUCTKH

Krnaccndukanms COpOLMOHHBIX METONOB pa3leleHHsl BEILECTB.
TpeOoBaHusA, MpeabsABIsAEMble K COPOCHTaM, HMCHOIB3YEMBIM JUIS
rIIyOOKOW OYMCTKHA pacTBOpoB. Bumel xpomatorpaduu: p,
MOJIEKYJISIpHasi, HOHOOOMEHHAs, OCaJUTENbHAasI U aJcOpOIMOHHO-
KOMIIeKcooOpa3oBaTeNbHas XxpoMaTtorpadus. BrmusHue npupomst
COpOGHTa W COCTaBa pacTBOpa HA BEIHYMHY KOd(duIMeHTa
pacnpenenenus noHOB. [IprMeHeHre (pPOHTANBHONW H AIIOCHTHOH
xpomaTorpa¢uu A7 TIyOOKOH OYMCTKM HEKOTOPBIX PENKHX U
pasnoaKTHBHBIX AiieMeHTOB. [lomydenust oco0o YuCTO BOJBL

OKCTPaKIMOHHBIE METOIBI OYHUCTKH

[lpermymecTBa ¥ HEJOCTATKU OSKCTPAKIHU NPUMEHHTEIBHO K
riryOokoit  oumcTke  BemecTB  OCHOBHBIE — XapaKTEPUCTHUKU
OKCTPAaKIMOHHBIX  cucteM.  Kod(h¢ummeHT — pacrpererneHus.
Koadpdrmment oumctkn CrocoObl TpOBEINEHUS SKCTPAKITHOHHON
OYHCTKH: 9KCTPaKIHUSL MaKpOKOMIIOHEHTA, 9KCTPAKIHUSL
MHUKPOKOMITOHEHTOB. OCOOEHHOCTH SKCTPaKIUH MHUKPOIPHMECEH.
Hanbomnee pacnpocTpaHeHHbIE 3KCTPAKIMOHHBIE CHUCTEMBI IS
TPYIIIOBOr0 ¥ N30MPATENTHHOTO U3BICUEHHS] MUKPOIPHUMECEH.

QHGKTPOXI/IMI/IIICCKI/IC METOBI
OYHUCTKHU

TeopeTndeckrie OCHOBBI TNTyOOKOH OYMCTKH METAJUIOB C MOMOIIBIO
JNEKTPOXUMHUUECKUX MeTOm0B. CKOPOCTh 3JIEKTPOAHOIO Ipolecca
OIEeKTpOXUMHUIECcKast u i dy3noHHas KHHETHKA.
[Nonspu3anMoHHbIE KpWBBIE WHAMBHIYAIbHBIX HOHOB U cMecei
noHoB. Karonmele w  aHommbple  mponecchl.  llemeHTars.

4



IIpenBapuTenbHBI  3IEKTPOIH3.

CoBMeCTHBIN  pa3psiT HOHOB

HpHMeCCfI U OCHOBHOI'O MfETajajia. AHOI[HOG paq)I/IHI/IpOBaHI/IC
3J'IeKTpOXI/IMI/I‘-ICCKI/Ie Iponeccol € HUCIOJIb30BAHUEM TBEPAbIX H
JKHUIKHUX 3JICKTPOJOB. 3J'IeKT‘p0I[PIaJ'IH3

XUMHUYECKHE  METOAbl  OYUCTKH
(ocaxxaeHne M COOCaXICHHE
TIPUMeECEH ¢ KOJUIEKTOPOM)

XuMHIeCcKHe MECTOOBI

OYUCTKHU PACTBOPOB IIYTEM OCAXKIACHUA

MPUMECEH WM OCHOBHOTO BEIIECCTBA W METOABI COOCaXKICHUS
MPUMECEH ¢ KOJUICKTOpaMU. PasHOBHIHOCTH METOa COOCaKICHUS
TpUMecei ¢ KoutekTopamu. KonaecTBeHHOE OIMCaHUE TIPOIIECCOB.
HeobOxomuMocTh ydeTa COCTOSHHUSI TPUMECCH B pacTBOpax u
KHCJIOTHO-OCHOBHBIX CBOMCTB OCaIUTEIEH.

CojaepikaHue 3aHATHI CEMHMHAPCKOI0 THIIA

HaumeHoBanue TeM (pa3aenoB)

Tun

Conep:kaHue 3aHATHII CEMHHAPCKOr0 THNA

Beenenne. OOImas xapaKkTepUCTHKA
U KBaIM(DUKAIIUSI YHUCTHIX BEIICCTB.
KoHcTpyKIMOHHBIE MaTepHUaIbI,
UCMONIb3YyeMbIE B TEXHOJIOTUU
BBICOKOYHCTBIX BEIIECTB

I13

Merononoruieckie acrekThl TPOOJIEeMbl  MOTYYEHHS,
COXpAHCHHS W WCIOJIB30BaHHS 0COO0 YHUCTHIX BEIIECTB.
O0BeM TMPOU3BOICTBA W XAPAKTEPHUCTHKA HCXOIHOTO
celpbs. CTOMMOCTH TOTOBOM MPONYKUWHU. BHemHue u
BHYTpEHHHUE 3arps3HEHHUs U MX BJIMSHHUE Ha MPOIECCHI
MONyYEHUs, XPaHEHHs, TPAHCIOPTUPOBKU U aHaIu3a
YHCTBIX BEIIECTB. Poilb  aTMOC(EpHBIX 3arpsS3HCHUM.
OO0mMe MeponpHATHS U CHCHHAJIbHBIC TEXHUYCCKHE
pelieHus Haubosee pacpOCTPAaHEHHBIX TEXHOIOTUYECKUX
oreparui, 00ecrneYnBaroline rryooKyo OYHCTKY BEIIECTB.
TpeboBaHus K TNIAHUPOBKE M OTACIKE IMPOU3BOIACTBEHHBIX
MOMEIEHNI,  BEHTWISIIIUK,  OCBEIEHUIO, TPOBOJKE
pa3nuYHBIX KOMMYHHKalui. OCOOEHHOCTH amnmaparyphl,
UCTIONIB3yeMOM B TEXHOJIOTMM  YHCTBIX  BEIECTB.
TpeboBaHus K  BCIOMOraTeNbHBIM  MaTepuansaM |
peaKTHBaM.

Koppo3nonHo-cTolikne MaTepuasibl, HCIOIb3YEMBIX B
TEXHOJIOTUHM BBICOKOYHCTBIX BEIIECTB, UX TEPMHUECKas U
XUMHYECKass YCTOMYMBOCTh: METAJUIBI, CIUIaBBI, CTEKIa,
KBapll, pa3HOBHIHOCTH rpadura, KepamHKa, OSMalH,
pasHOBUIHOCTH rpaduTa, MOJIMMEPHBIE CHHTETUYECKHUE
MaTepuanbl  (MOJUTETpa- W MOJUTPUDTOPITUIICH,,
MO THIIEH, TIOJIUIIPOIMIIEH, TTOTMBUHWIXJIOPHUL,,
MOJTMMETHIIMETaKpUIaT

Kpucramiopuzuueckue
OYHCTKU

MCETOBbI

113

DU3UKO-XUMHYECKHE OCHOBBI METO/1a.

Hamnpapnennast kpucrayumzanus. OO0beMHast W JIMHEWHAs
CKOPOCTH KpHUCTAJUIN3aIui. PaBHOBECHBIN U 3 EKTUBHBIN
KO3 GUIMEHTH pa3fielieHls ¥ UX CBA3b C JHarpaMMoin
cocrosiHusl. Pacripezenenue npuMecei mo JyiMHe o0pasiia.
AmmapaTypHoe oopMIIeHHE Tporecca.

30HHAE  TEPEKPUCTAIUIM3AIMS (30oHHAs IUTaBKA).
OcoOeHHOCTH TIPOBEACHUS TMpollecca 30HHOW IUIAaBKU.
Pacnipenenenue npuMeceld Mo AJIMHE CIUTKA. Y pPaBHEHHE
Jlopma-Pes. Bnusiane paznuyHbIX (aKTOPOB Ha MPOLECC
30HHOW TUIaBKU (IIMPHUHBI 30HBI, CKOPOCTH NEPEMEIIEHHS
¢ponTa KpHCTaJTU3aINH, WHTCHCHBHOCTH
nepemenBanms). [IpenensHoe pacnpeneneHre MpuMeceit.
Macconeperoc. AnmapaTtypHoe odopmiieHHEe mporiecca.
['opu3oHTaIBHOE M BEPTHKAIBHOE PACHIONOXKEHNE 00pasIia.
BecturenpHas 30HHas maBka. CXeMbl IEPEMEIICHUS 30H.
Konretinepsr. Crioco0sr HarpeBa. [yt
COBEpIICHCTBOBAHMS  30HHOW  IaBkU.  Ilpumepsl
MPUMEHEHNS 30HHOH TIaBKU B TEXHOJIOTHH BHICOKOYHCTBIX
TepMaHus 1 KpEMHHSI.

BelpamBanue MOHOKPHCTAZIOB  MeTOABI  MOITydeHHs
MOHOKPHCTAJJIOB. BpIpamyBaHne MOHOKPHCTAJIOB U3
pactBopoB W pacrmaBoB.  Meronsl  Bpumkmena-
Crokbaprepa, Kwupomynoca- Yoxpanbsckoro, BepHews.




Cxembl ammapaTtoB. Pexum paGotel. BeipanmBanue
MOHOKPHCTAJIJIOB M3 ra30BOH (assl.

SHGKTPOHHOHy‘leBaH n 11asMCHHast
IUIaBKa MECTAaJ1JIOB

113

Hasnauenue Meroma. DUBHKO-XMUMHUYECKHE  OCHOBBI
mporiecca padbuHUPOBAHUS METAJLJIOB METOdaMHU
SIEKTPOAYTOBOH, SJIEKTPOHHOIYYEBOM U  IUIA3MEHHOU
IUTaBKH. TepMOIWHAMUKA WM KHHETHKA  HCHApCHUS
MeTa/uToB. OYHCTKA METAJIOB OT MpUMeECe Ta3000pa3HbIX
BerecTB. KOHCTPYKIIMM  3JCKTPOHHBIX  IUIABHJIBHBIX
YCTaHOBOK. BakyyMHBIC CHUCTEMBI IUIABHIBHBIX II€YCH.
VCraHoBKM 1 IUIa3MEHHOM — IUTABKM — METAJIjIOB.
ITomydeHne 4YHCTBIX HHOOWSA, TaHTaNa, BoOJb(ppamMa u
JPYTUX  PENKHX  METaUIOB.  BONpPOCHI  TEXHUKH
0e301acHOCTH.

I[I/ICTI/IJ'IJ'IHHI/I OHHO-
peKTI/I(l)I/IKaHI/IOHHHe MCTOJbI
OYUCTKHU

I13

Cy6numanus. PaBHOBecHe B cUCTEMe TBEpPAOE BEIIECTBO-
nap. Kuneruka cyonumanun. Pors octarogHoro naBieHusl.
OCHOBHBIE 3aKOHOMEPHOCTH TIIpPOIlECcCa KOHJEHCAIWH.
Bo3MoxHBIE BapHaHTBl —anmapatypHoro ohopMIICHHUS
npoliecca cyOaMManuH.

Mertoa XUMHYECKUX TPaHCIOPTHBIX
peaxIuii ChIpbs

I13

Honnanoe padunuposanue. CymHocTh MeTona. BnusHue
pa3nuuHbBIX  (PaKTOpOB Ha A(PPEKTUBHOCTH IepeHoca
OYHMILEHHOT0 MeTa/ula. AnnapaTypHoe o OopMIICHHE.

CopOI1IMOHHBIC METOBI OYUCTKH

I13

Knaccudukaipst cOpOIMOHHBIX METOMOB  pPa3eiICHHS
BellecTB. TpeOoBaHuWs, IpPEABSIBIsEMbIE K COpPOCHTaM,
UCTIONb3yEMBIM JUIsl TITyOOKOW OYMCTKH PacTBOpOB. Buib
Xxpomarorpaduu: p, MOJNEKYISIpHas, HOHOOOMEHHasl,
ocauTeNnbHas " aIcCOpOIIMOHHO-
KOMIUIeKcooOpazoBartenbHas xpomarorpadus. BnusHue
IpUPOIBl COPOEHTa M COCTaBa PACTBOpPA HAa BEIHUYHMHY
ko3 duiMeHTa pacrnpenescHus HOHOB. [IpuMeHeHue
(dpoHTANBPHOM W DIIOEHTHOH  Xpomartorpaduu  [uis
r1yOOKOH OYMCTKHM HEKOTOPBIX PEOKUX U PAaAHOaKTUBHBIX
anemenToB. [lonyueHns 0cob0 YMCTON BOJIBL

3KCTpaKI_lI/IOHHLIC METOAbI OYUCTKH

I13

[IpenmymectBa u HEIOCTATKH 9KCTPAKIHH
MIPUMEHHUTENBHO K TTyOOKOH ouncTke BemectB OCHOBHBIC
XapaKTePUCTUKHU IKCTPAKIMOHHBIX cucteM. Koaddurment
pacnpenenenus. Kodpouuument ounctkn  CrocoObl
NPOBENECHUST OKCTPAKIMOHHOH OYMCTKH:  OKCTPaKIUA
MaKpOKOMITOHEHTa,  JKCTPAaKLHsi MHKPOKOMIIOHEHTOB.
Oco0OeHHOCTH OJKCTpakiuu MukpornpuMeceid. Haubonee
pacmpocTpaHeHHBIE  OKCTPAKIMOHHBIE CHCTEMBl IS
IPYIIIOBOTO u H30UpaTeNIEHOrO W3BIICYCHUS
MHUKPOIIPUMECEM.

3J’IeKTpOXI/IMI/I‘-ICCKI/Ie METOOBI
OYHCTKH

113

Teopernueckue OCHOBBI TITYOOKOW OYHCTKH METAJIOB C
MOMOIIBIO  JIEKTPOXUMHUYECKHX MeTomoB. CKopocTh
3NMEKTPOAHOTO  Tpomecca  DJEKTPOXUMUYECKast |
mupdysnonHas kuHetuka. Ilonspu3anyioHHBIE KpHUBBIE
WHIVBHAYalbHbIX MOHOB M cMecedl MoHOB. Karomele n
aHonHble mpoueccel. llemenrauus. IlpenBapurenbHbId
anekTtponn3. COBMECTHBIN pa3psii HOHOB IpHMeEced H
OCHOBHOTO  MeTaja. AHomHOE  padUHHpOBaHUE
ONEKTPOXMMHUYECKHE TMPOMECCHl C  HCIOIb30BAHUEM
TBEPABIX M KHUIKHUX IEKTPOAOB. DIEKTPOIHATH3

XUMUYECKHE  METOObI  OYHUCTKH
(ocaxxneHue "u COOCaXIEHHE
TIPUMeECeH ¢ KOJIEKTOPOM)

113

XAMUYECKHEe METOABI OYHUCTKH PAcTBOPOB  ITyTEM
OCaKIICHUSI TPUMECEH WIIM OCHOBHOTO BEIIECTBA M METOJIBI
COOCaX/ICHUS IPUMECEN C KOJUIEKTOpaMu. Pa3HoBUIHOCTH
METO/Ila COOCAXKICHHS TpPHMecell C KOJUIEKTOpaMHU.
KommgecrsenHoe ommcanme mporieccoB. HeoOXxommMocTp
ydera COCTOSHMS MpHUMECEd B pacTBOpax U KHUCIOTHO-
OCHOBHBIX CBOMCTB OCaJHTCIICH.

Conep:kanue caMOCTOSTEIbHOI padoThI

n/n

HaumeHoBanue TeM (pa3aesioB)

Coaep:xaHue caMOCTOSITEILHOI PadoThI




1. | Beenenwne. O0mas xapaktepuctuka | [loBTopeHne JeKIMoHHOro Marepuaia. I1onroroBka K 3aHATHSIM
1 KBATM(UKALUS YUCTHIX BEHIECTB. | CEMHHAPCKOTO TUIIA
KoncTpykunonHssie MaTepHuaIbl,
HCIOIb3yeMblE B TEXHOJIOTHU
BBICOKOUYHCTBIX BEILECTB

2. | Kpucramioduzuueckue Metoasl | IToBropeHue nekumoHHOro marepuana. IIoAroToBKa K 3aHATUAM
OUYUCTKHU CEMUHApPCKOro TUIa

3. | DnexrponHony4deBas u razMenHas | [loBropeHue nexipoHHOro Marepuana. [ToAroroBka K 3aHATHAM
IJIaBKa METaJUIOB CEMUHApPCKOro TUIa

4. | JucTHUISIMOHHO- [ToBTOpeHue neknMoHHOro matepuaina. IToAroroBka K 3aHATHAM
peKTUhHUKAINOHHBIE METOIbl | CEMUHAPCKOrO TUIIA
OUYUCTKHU

5. | Meron xumudeckux TpaHcropTHbIX | [oBTopeHue nexipoHHOro Marepuana. [ToAroroBka K 3aHATHAM
peaxIyii ChIpbs CEMUHAPCKOro TUIa

6. | CopOuroHHBIE METO/IBI OUUCTKU IloBTOpeHMEe NEKIMOHHOrO Martepuana. IIoAroTOBKa K 3aHITUAM

CEMUHAPCKOro TUIa
7. | DxcrpakiponHble MeTobl ourcTKH | [loBTOpeHue nekipoHHOro Marepuana. [loaroroBka K 3aHATHIM
CEMUHAPCKOro TUIa

8. | Dnexrpoxummueckue Metoabl | IToBropeHue nekunoHHOro marepuana. IIoAroToBka K 3aHATUAM
OUUCTKHU CEMUHAPCKOro TUIa

9. | Xumnueckue Meronsl ouncTku | [loBTOopeHue nexipoHHOro Mmarepuana. [1oAroToBka K 3aHATHAM
(ocaxneHune U COOCAKJIEHUE | CEMUHAPCKOro TUIa
puMece ¢ KOJIJIEKTOPOM)

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

[lo mucuunnuae (MOIYNIO) HPETYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJSI KadyecTBa

OCBOCHMUA:

TEKYIIHH KOHTPOJIb YCTIEBAEMOCTH;
MPOMEKYTOYHAS aTTECTAIMS OOYyJaIOIIHUXCS 110 JUCITUIUTHHE (MOTYITIO).

3.1. OueHouHble MaTepuajbl I NPOBeleHUs] TeKyllell aTTecTAllMM MO JAUCHUIIHHE

(MoayJ110)
Ne | KonTposupyembie TeMbl (pa3aeibl) HanmeHnoBaHue OLIEHOYHOI0 Cpe/icTBa
n/n
1. | Beenenue. OO1as XxapakTepUCTHKA 1 KBATU(HUKAIMS YUCTHIX | Y CTHBII OIpoc

BeecTB. KOHCTpYKIIMOHHbBIE MaTepHalibl, UCIIONb3YEMBIE B
TEXHOJIOTMH BBICOKOYHMCTHIX BEILIECTB

2. | Kpucramioduzudeckre MeTo bl OUUCTKH YcrtHbIH onpoc
3. | DnekTpoHHONYyYeBas M IIa3MEHHAsl [JIaBKa METAJJIOB YcTHBIH onpoc
4. | IucTrsioHHO-peKTH(UKAIIMOHHBIE METOJIBI OYHCTKH YcTHBIN onpoc
5. | Meron XUMHUYECKHUX TPAHCIIOPTHBIX PEAKLHUH ChIPhs YcTHBIN onpoc
6. | CopOILrOHHBIE METO/IbI OUYUCTKU YcTHBIA onpoc
7. | DKcTpaKIMOHHBIE METOIBI OYMCTKH YcTHBIA onpoc
8. | DIeKTpOXUMHUYECKHE METO/Ibl OUUCTKU YcTHBIH onpoc
9.

XUMHUYECKHE METOIBl OYUCTKH (OCaXKIEHHE M COOCaXKIEHHe | Y CTHBIN ompoc
TIpUMecei ¢ KOJUIEKTOPOM)

3.1.1 TunoBbie KOHTPOJIbHbIE 32JaHUS WJIH UHbIe MaTepHaJIbl, HEOOX0AMMbIe /I OLEeHKH
3HAHU, yMEHHH, HABBIKOB U (MJIM) ONBITA AESAITEILHOCTH B NMPoOIecce TEKYIIEero KOHTPOJIs
ycrneBaeMoCcTH
YcrHbIi onpoc

1.

BnusiHne MukpornpuMeceit Ha aaepHo-(u3ndeckue, onTudeckue, GU3NKo-MeXaHn4ecKue,
aNIeKTpo(hu3NYecKue U Apyrue cBOMCTBa MarepuanoB. Kpurepuu oleHKH Heo0X0IMMOro
YPOBHSI YHCTOTHI NpPH MOJYYEHUU MaTepHajoB C 3a/JlaHHBIMH CBOMCTBaMHU. 3HaueHHE
BBICOKOUYHMCTBIX BEIIECTB B PA3BUTHH COBPEMEHHON HAYKU U TEXHUKHU.

[lonsiTHE YKMCTOE BELIECTBO M OTHOCHUTEIBHOCTH JTOrO MOHATHSA. Buasl mpumeced B
yuCThIX BemiecTBaX. CrocoObl BBIpaKEHHMsI KOHILIEHTpauuu npumeceid. [lpunsras B
crpanax CHI" kiaccugukaius YuCThIX BEIIECTB

OCOOGEeHHOCTH TEXHOJIOTUH YUCTHIX BElleCTB. BHEIIHNE U BHYTPEHHUE 3arps3HEHUS U X
BIMSIHME Ha MPOLECCHI IMOJIyYeHHUs], XpaHEHUs, TPAHCIOPTHUPOBKH M aHAJIN3a YUCTHIX
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o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

BEILIECTB.
Buemnue (atmocdepnbie) 3arpszHeHus. OOmme MeponpusTHs, 00eCleYnBaONINe
yCTpaHEHMsI BHEIIHUX 3arps3HEHUN.

TpeboBanus K IUIAHUPOBKE W OTIEIKE MPOU3BOJACTBEHHBIX MOMEIICHHUNA, BEHTHIISIIH,
OCBEIICHUIO, TIPOBOJKE pPAa3IMYHbIX KOMMYHUKauuid. OcoOEHHOCTH ammaparypsl,
UCIOJB3yeMO B TEXHOJOTHH YHCTBIX BemIeCTB. TpeOoBaHHA K BCIOMOTATEIbHBIM
MarepuaigaM U peakTUBaM.

KoHcTpykumoHHble MaTepuabl, HCHOIb3yEMbIE B TEXHOJIOTUU BBICOKOUHMCTBIX BEIIECTB.
Kpucrannu3zanus u3 pactBOpoB. 3aKOHOMEPHOCTH KPUCTAJIIIN3aLlMH OCHOBHOT'O BEILLIECTBA.
[lepechblieHHble  pacTBOpPBl, W CIOCOOBI CHSTHSA IepechillieHus. Bo3HUKHOBeHHE
3apoJplliel M POCT KpUCTALIOB. KoOJIMYECTBEHHBIE XapaKTEPUCTHKU IIpolecca
KPUCTAJUIM3aLMA OCHOBHOT'O BELIECTBA.

@pakIMOHUPOBAHUE IpUMECEHd B MPOLECCE KPUCTAJUIM3AaLUA OCHOBHOI'O BELIECTBA.
KonuuecTBeHHBbIE XapaKTEpUCTUKH Tpolecca ppakiMOHUPOBaHUs npumeceid. [IpuunHel
3axBaTa MHUKpoIpumeceil TBepaod ¢a3oil. BrnusHue pa3nnyHbIX (akTOpoB Ha CTENEHb
3axBaTa HEM30MOP(QHBIX puMecell TBepoi (a3oii.

Ponp sBnenus wuzomMopdusma B mpoleccax pacrpeneiaeHus: MUkpornpumecei. Bujel
nzoMmopdusma. IlpornozupoBanue 3HaueHUN KOIPPHUIICHTOB pacHpeesieHns npumemMeit
(ypaBHenue PatHepa- Xwina).

Bnusinue pa3nuyHbIX GakTOpoB Ha PpaKIIMOHUPOBAHNE MUKPOIIPUMECEH U BO3ZMOKHOCTh
perynupoBaHUsl  BEIMYMHBI  KOX(QQHUIMEHTa  pacmpeleneHus. PaBHOBecHas U
HEpaBHOBECHAs Kpuctaymmsanus. [IpmeMbl mpoBeneHuss mnpolecca KpUCTaJUIM3alWH.
[Ipumepbl mpakTHUECKOTO MPUMEHEHUS MPOLECCOB KPUCTAJUIM3AMU M3 PAcTBOpa MpHU
IIOJIyYE€HUH YHACTBIX COCIUHEHUN PEAKUX DIIEMEHTOB

Meton ocaxkaeHMs M3 PACTBOPOB M €ro pa3HOBUAHOCTH. COIIOCTABJICHHE METOJOB
KPUCTAJNIM3allUd W3 PacTBOPOB M OCaKACHHUS. OCHOBHBIE KPHUTEPHUM IIPU OLICHKE
BO3MOYXHOCTH BBIIECJICHHSI IIPUMECEN B BUJIE MaJIOPACTBOPUMBIX coequHEHU. OCHOBHBIE
IIPOLIECCHI, UCIIOJIb3YEMBbIE Ha TIPAKTHKE.

OuncTKka pacTBOPOB IIyTEM OCAKIACHHUS M COOCAXKICHHS INPUMECEH C KOJUIEKTOpaMH,
Pa3sHOBUIHOCTH CIIOCO0A.

DU3UKO-XMMUYECKHE OCHOBBl KPUCTAJUIM3ALUMU M3 pacljaBOB KaK croco0a OYMCTKU
BeulecTB. [loBenenue npumeceil U ero cBs3b ¢ AuarpaMmoil cocrosiHus. Koapduuuent
pacnipenenienus. Buasl kpucramiuzanuu u3 paciiaBa. O0beMHas U JIMHEWHas CKOPOCTH
KpUCTAJIIN3aLu1

Hanpasrnennas kpucramin3anus 1 ciocoObl ee nposeaeHus. Pacnipenenenue npumeceii no
JnuHe oOpaszua. AnnaparypHoe opopMIIeHHE Ipoliecca.

30HHas NepeKpucTauin3anus (30HHas miIaBka). OcoOEHHOCTH MPOBEICHUs Ipolecca
30HHOM Iu1aBKU. Pacnpenenenue mnpumeced no anuHe ciauTka. OCHOBBI pacueTa
pacnpeneneHuss IpUMECed 10 JIMHE CIWTKa NP MHOTOKPAaTHOM IIPOXOJE 30HBI.
[IpenenbHOE pacnpeneneHue NpuMecen.

PaBHOBecHbIH U 3pPeKTUBHBIN KOApPULIMEHTH! pacupeneneHus. [IpudrHbl OTKIOHEHUS
3Ha4eHUH HPQPeKTUBHOrO Kod(pduimeHTa pacrpeneneHuss OT HAeanbHOro. BrusHue
pa3nuyHbIX (PaKTOPOB (OCHOBHBIX U aNllapaTypHbIX) Ha MPOILEcC 30HHOM IIaBKH.
AnnaparypHoe od¢opmileHHEe 30HHOM IUIaBKH. [ OpH30HTalbHOE M BEPTHUKAJIbHOE
pacrionoxenue oOpasna. becturenbHas 30HHas MiuaBka. CXembl MEPEMELICHHs 30H.
Macconepenoc.

CrniocoObl co3/1aHus pacIlIaBI€HHOM 30HbI TP MPOBEICHUH 30HHOM MepeKpUCTaAIIM3alUU
(crtoco6s! HarpeBa). KonreitHepsl. [Ipumepsl npruMeHeHHs 30HHON TIaBKH B TEXHOJIOTHH
BBICOKOUYHNCTBIX BEILECTB.

[Tonsitue Mmonokpucraymi. Kiaccudukanus MeToq0B BBIpalIMBaHUS MOHOKPHCTAJUIOB.
BrIpamyBanne MOHOKPUCTAJIOB U3 PACTBOPOB M U3 T'a30BOM (ha3bl.

Mertoabl BbIpallMBaHUS MOHOKpHUCTAIOB M3 pacmiaBoB (bpumxmena-Crokbaprepa,



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Yoxpanbckor-Kupomnynoca, Bepueitnst, 30HHON nepekpuctauzanuu). CpaBHUTEIbHBIN

aHaJN3 Pa3TUYHBIX METOJIOB.

BakyymHas muiaBka METaIoB Kak METOJ padUHUPOBaHUS MeTa/UIOB. OUNCTKA METaJIOB

OT TMpHUMECEH JIeTKOJIETYYHX BeIIecTB. JlyroBas, aJIEKTPOHHO-IydeBash U IUIa3MEHHAs

IJ1aBKa.

JlyroBasi 1u1aBKa, CYHUIHOCTb IIpollecCa M €ro pa3HOBUAHOCTH (pacxoiyeMblii U

HEpacX0lyeMblIi AJIEKTOPO/IbI).

OU3MKO-XMMHUYECKHE OCHOBBI ~ Ipoliecca paUHUPOBAHUS  METAUIOB  METOJIOM

AIIEKPOHHOJYYeBOW TUIaBKU. [IpuHIMNMANbHbIE KOHCTPYKIMH AIICKTPOHHBIX ITYIIEK.

TpeboBanus K cucTeMaM BaKyyMHpPOBaHHS. Bompockl TeXHUKH O€30MacHOCTH.

[1na3menHas miaBka MetauioB. CpaBHEHHE € AJIEKPOHHOIYYEBOM MJIaBKOM.

CyOnmuMarusi Kak METOJ] OYMCTKH BEIIECTB. BapWaHTBl TPOBENEHHS OYHCTKH.

JlocToMHCTBa U OTpaHUUYEHUs MeToa. AninaparypHoe oopmiieHue.

OU3NKO-XUMHUYECKHE OCHOBBI TUCTHIUIAIIMU KaK METO/1a OYMCTKH BelIecTB.. PaBHOBecHe

B CHCTEME >KHUIKOCTh-TIAp Ui pa30aBlieHHBIX pacTBOpoB. Kosdduiment pazneneHmus.

OtHOcuTenbHas JeTydectb. [Ipoctas meperoHka, MoJIEKyIsipHass ¥ (paKIHOHHAsS

JIACTUILTISIIHSL.

OOmiast xapakTEepUCTHKa METOJa PEKTU(UKAIUN. KOJHMYECTBEHHBIC XapaKTEPUCTHKH.

OcoOeHHOCTh peKTH(HUKAIMHA pa30aBICHHBIX TI0 TPHUMECSIM pacTBOpoB. [IpwHITUTIBI

pacuera 4ucia TEOPEeTUYECKUX TapesoK.

A3zeoTporHas, SKCTpakTUBHAs U copOLMoHHas pekTudukanus. TpeboBaHus K BellleCTBaM,

M0/IBEpPraeMbIM OYHCTKE peKTu(UKaImed. BeicokoTeMmnepaTypHasi, HU3KOTeMIIepaTypHast

pekTH(UKANUs, peKTU(UKAIMS, TPH YMEPEHHBIX TeMmepaTypax. [IpuMmeps! mpuMeHeHHUSI.

OU3NKO-XUMHUYECKHE OCHOBBI METOJ]a XUMUUECKUX TPAHCIIOPTHBIX peakiuii. TpedoBaHus

K TPaHCIOPTHBIM peakiusM. CBsA3b 3HaKa TEIUIOBOrO 3(deKkTa MpsAMOil peakiuu C

HaIpaBJIEHHEM NIepeHoca BelecTB. THUITbl XUMUYECKUX TPAHCIOPTHBIX PEAKIIHA.

OOmeHHBIE O0OpaTHMBbIE SHIOTEPMHUUYECKHE PEaKIMH C 00pa3oBaHUEM MapooOpasHBIX

coenuHeHul. [IpuHIMN MeTOAa U IPUMEPHI UCTIOJIH30BAHUSI.

Peakiun  oOpa3oBaHus HEYCTOMYHMBBIX CYOCOCIMHEHHH C WX  TOCIEIYIOIIUM

JUcponopuuoHupoBanueM. CylIHOCTh METOA U MPUMEPhI UCIIOIB30BAHUSI.

Peakuuu cuHTE3a M TEPMUYECKOW AMCCOLMAIMM JIETydux coenvHeHuil. HMoaunHoe

padunupoBanue nupkoHus. TepmonuHamuka u kuHetuka [lapamerpsl, Biusitonue Ha

3 (HEKTUBHOCTh OYUCTKTH.

DNEeKTPOXUMHYECKHE METOJIbI OYHUCTKH BEHIECTB. [EOpeTHYECKHE MPEeINOChUIKH.

Knaccudukanus >1eKTpOXUMHYECKUX MeT0J0B. CKOPOCTh 3JIEKTPOJHOTO Ipoliecca.

DnexTpoxumuueckas u Audy3noHHas KUHETHKA.

[Tonsipu3anvoHHbIe KpUBBIE WHAMBHUAYaIbHBIX HMOHOB W cMecedl HOHOB. (CrocoObl

MIpOBeJIeHUs] KaToAHOTO mpoliecca. OcHOBHBIE (PAKTOPHI, BiHsIONINEe HAa 3((HEKTUBHOCTh

ouuCTKU. TBep/pIe U )KUIKHE KATOMIbI.

IlemenTanuss Kak  Pa3sHOBHIHOCTD KaTOJHOTO  TpoIliecca. CyiHoCTh
nporecca memeHtauuu. Daktopbl, BiIugmKUEe Ha 3()PEKTUBHOCTH OYHMCTKH.

AnmnaparypHoe opopmIIeHHE.

AnHogHOE paduHupOBaHUeE. CymHocTs  mporecca. [TpuunHbI
pPAacTBOPEHUS 3JIEKTPOIOJIOKUTENBHBIX TpuMeced. TBepiaple U amaiabramHble

aHO/IBI.

Onextpoauanu3. CymIHOCTh Tpolecca M 00NacTH ero mpuMeHeHus. TpeOoBaHUs K

MOHOOOMEHHBIM MeMOpaHaM.

OCOOEHHOCTH 3KCTPAaKIMU MPUMEHHUTEIbHO K INTyOOKOH oumcTke BemecTB. CrocoObl

MIPOBEACHUS AKCTPAKIMOHHOW OYMCTKU. KoanuecTBeHHBIE XapaKTEpUCTUKU Ipoliecca

9KCTpakiuy. KuHeTHKa 3KCTpaKIuu.

Haubosiee pacnpocTpaHeHHBIE AKCTPAKIMOHHBIE CHCTEMBl Uil TPYIIOBOTO H

M30MPATENFHOTO M3BJICUEHUS MUKPOIIpUMEce WM MaKpOKOMIOHEeHTa. DakTopsl,



Bhusitonue Ha AS((EKTHUBHOCTh OYHMCTKH, W MYTH €€ peryaupoBanus. [Ipumepsr

WCTIOJIb30BAHMUS SKCTPAKIIMH B TEXHOJIOTMH BHICOKOUUCTHIX BEILIECTB.

40. Knaccuduxarnms copOLMOHHBIX MTPOIIECCOB OYUCTKH BemecTB. COPOCHTHI, UCTIONIB3YeMbIe
B TEXHOJIOTHH BBICOKOYHCTHIX BemiecTB. CrocoObl TOArOTOBKHA COPOEHTOB.

41. Briusinue mpupoabl COpOCHTOB M COCTaBa PACTBOPOB Ha BEIMYHMHY KOX(QQHIHEHTa
pacripenenieHust HOHOB. PaKTOPHI, BIUAONIHE Ha 3P(PEKTHBHOCTH COPOIMOHHON OUUCTKH
BEILIECTB, U NYTU €€ peryiupoBaHus. OpoHTanbHas W DJIIOEHTHAs Xpomarorpadgus.
AncopOIroHHO-KOMITIIEKCO0Opa3oBaTenbHas xpomarorpadus. [Ipumepsr HCTIob30BaHHS
COpOLIMHU B TEXHOJIOTUHU BHICOKOYHCTHIX BEIIECTB.

42. KoMIieKCcHast TEXHOJIOTHSI TOJTyYeHHUST BBICOKOYMCTOTO TepMaHUsl.

3.1.2. Metoanyeckue MaTepHaJbl, ONpelesiOlie MNpPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMeHUii, HABBIKOB M (MJIH) ONbITA /1eSITeJILHOCTH B X0/1€ TEKYIIEro KOHTPOJIsl yCIeBaeMOCTH
YcTHBIN OTBET

Onenka 3HaHM npeanosaraeT AudQepeHIMpoBaHHbIN MOAX0A K 00yJaromeMycs, y4eT
€r0 MHIUBHU/IyaTbHBIX CIIOCOOHOCTEH, CTENIEHh YCBOCHUS M CUCTEMATH3AIMA OCHOBHBIX MOHATHH
U Kareropud mo aucHuIummHe. Kpome TOro, OIEHHMBAETCS HE TOJBKO TJyOMHA 3HAHHM
MIOCTABJICHHBIX BOIIPOCOB, HO M YMEHHME HCIOJb30BaTh B OTBETE NPAKTUYECKUN MaTepuall.
OneHuBaeTcs KylIbTypa peuH, BlIaJieHHe HaBbIKaMU OpaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanusa: nocnenoBaTenbHOCTh, IOJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
pa3IMYHBIX TOYEK 3pEHHUs, CcaMocCTosTellbHOe OO0O0OIIeHNe MaTepuana, HCIO0JIb30BaHNe
podeccoHaAbHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKH OpaTOPCKOro HcKyccTBa. M3moxkeHue
Matepuaina 0e3 pakTHUeCKUX OUIUOOK.

OneHka «omauyHO» CTAaBUTCS B Cllydae, KOTJla MaTepuasl W3JIaraercs MCYEpIIbIBAIOLIE,
MOCJIEIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, NMPH 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHbIE MOHSTHS, HO M aHATU3UPYIOTCS TOYKH 3PEHHUS Pa3IMYHbIX aBTOpoB. OOyyaromuiics
HE 3aTpYAHSIETCS C OTBETOM, COONIIOIAET KYJAbTYpPY PEUH.

OneHka «xopouto» CTaBUTCA, €clid 00y4JaIOUIUIiCS TBEpJIO 3HAET MaTepHall, rPaMOTHO U
[0 CYILIECTBY M3JaraeT ero, 3HaeT MPakTHYecKylo 0a3zy, HO MPH OTBETE Ha BONPOC JIOIMYCKAaeT
HECYLIECTBEHHbIE MOTPEIIHOCTH.

OueHka «yodogremsopumenbHo» CTaBUTCS, €CIM 00yJarOIIUicsS OCBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAENbHBIX JIeTalel, JOMyCKaeT HETOUHOCTH, HEIOCTATOYHO MpPaBUIIbHbIE
(GbOopMyIUPOBKHM, HapyllaeT IOCIEeI0BAaTEIbHOCTh B HU3JIOKEHUM MaTepuasa, 3aTpyAHSETCS C
OTBETaMHM, IOKa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEXIYy aHaJU30M, apryMeHTaluued Hu
BBIBOJIAMHU.

OueHka «HeyoosriemgeopumenvHoy CTaBUTCS, €ciau OOydJarolMiicss He OTBeYaeT Ha
MIOCTABJICHHBIE BOIIPOCHI.

TBopueckoe 3a1aHue

Occe — 310 HeOonplIasg 1Mo 00bEMY MHCbMEHHas paboTa, codveTarolias CBOOOIHEIE,
CYOBEKTHUBHBIE PACCYXICHUS MO OIpPENeIEHHOW TeMe C AJIEMEHTaMU HAaydyHOro aHamu3a. Tekct
JIOJDKEH OBITh JIETKO YMTaeM, HO HE0OXOJAMMO H30eratb HapO4MTO Pa3rOBOPHOTO CTHIIS, CIICHTA,
mabnoHHbIX ¢pa3. O6beM 3cce cocTaBisieT npuMepHo 2 — 2,5 ctp. 12 mpudToM ¢ oJIuHApHBIM
UHTEepBaIOM (0e3 yueTa TUTYIHHOTO JIUCTA).

Kpumepuu oyenueanus — olieHKa y4UTHIBaeT COONIO/IEHUE >KaHPOBOW crenu(UKU dcce,
HaJIMYKe JJOTUYECKON CTPYKTYPBI TOCTPOSHUSI TEKCTA, HATTMUUE aBTOPCKOM MO3UIINH, €€ HAyYHOCTh
U CBSI3b C COBPEMEHHBIM TMOHUMAaHHUEM BOIPOCA, aJIEKBATHOCTh apryMEHTOB, CTWJIb W3JIOKEHUS,
odpopmuenne padotel. CreayeT MOMHHTH, YTO MPsMOE 3aUMCTBOBaHUE (0€3 oOpMIICHHS LIUTAT)
TekcTa u3 MIHTepHeTa nin JIeKTPOHHON OMOIMOTEKH HEOMYCTHMO.

OneHka «omauynO» CTAaBUTCS B CIydae, KOI/a ONPEAENAETCSA: HaJUu4ue JIOrMYeCKOn
CTPYKTYpBI TOCTPOEHHUSI TEKCTa (BCTYIJICHHE C TOCTAaHOBKOW MPOOJIEMbI; OCHOBHAS YaCTh,
pasnenieHHass M0 OCHOBHBIM HJESM; 3aKIIOYCHHE C BBIBOJAMH, IMOJYUYEHHBIMH B pE3yJIbTaTe
paccyXJeHus); Haluyhe 4YeTKO ONpeAeTIeHHON JMYHOM MO3UIMM IO TeMe 3CCe; a/eKBaTHOCTh
apryMeHTOB IIpH 000CHOBAHHUH JIMYHON MMO3UIINH, CTUIIH H3JI0KECHHSL.
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OueHka «xopouio» CTaBUTCSA, KOrJa B LEJIOM OINPEIENSIeTCs: HalW4he JIOrM4ecKOoi
CTPYKTYpBI TOCTPOCHHUS TEKCTa (BCTYIUICHHE C IOCTAHOBKOW MPOOJIEMbI; OCHOBHAS YacCTh,
paszieneHHas 10 OCHOBHBIM HJESM; 3aKJIIOUEHHE C BBIBOJAMH, IMOJYYCHHBIMH B pPE3yJbTaTe
paccykJiIeHus ); HO HE TPOCICKUBACTCA HATMYUE YETKO OINPEACICHHON TMYHON MO3ULIUHU 10 TEME
3cce; HEe JOCTATOYHO apryMEHTOB IMPU 000CHOBAHUY JIMYHON TIO3UITHH.

OueHka «yoosremeopumenvbHoy CTABUTCS, KOTJA B IIEJIOM OINPEACISAETCSA: HaIN4He
JIOTUYECKOU CTPYKTYPHI MOCTPOCHUS TEKCTa (BCTYILJIEHHUE C MOCTAHOBKOM MPOOJIEMBbI; OCHOBHAS
4acTh, pa3/ieJICHHAas 10 OCHOBHBIM HCSIM; 3aKII0YEHUE), HO HE TIPOCIICKMUBAIOTCS YETKHE BHIBO/IBI,
HapyIIAeTCsl CTUITh U3JI0KCHHUS.

OreHKa «Hey0081emeopumebHo» CTaBUTCS, €CJIM HE BBIIIOJTHEHBI HUKaKUe TPEOOBAHMUSI.
Keiicol (cuTyanuu 1 3a1a44 € 3aJaHHBIMHU YCJIOBUSIMH)

OOyuaromuiicst JTIOJDKEH yYMETh BBIJIETTUTH OCHOBHBIE TIOJIOKCHHMSI M3 TEKCTa 3aJayH,
KOTOpBIE€ TPEOYIOT aHAIM3a U CIYKAT YCIOBUSIMH penieHus. Mcxoas u3 mocTaBieHHOTO BOMIpoca
B 3aJ1a4€, MOMBITATHCS MAKCUMATILHO TOYHO OINPEICIIUTH MPOOIEMY M COOTBETCTBEHHO PEIITUTH €€.

3aaun MOTYT pemiaThCs YCTHO W/WiM muchbMeHHO. [Ipu perneHuun 3agad Takke BaKHO
MpaBWJIbHO C(OpPMYIHMpPOBAaTH M 3amucaTh BOIMPOCHl, HauWHas C OoJjiee OOMIMX U, KOHYas
YaCTHBIMH.

Kpumepuu oyenusanusi — OlleHKa YIUTHIBAET METOBI M CPEACTBA, UCIIOJIH30BAHHBIC TIPHU
peIIeHNr CUTYallMOHHOMN, TPOOIEMHOM 3a/1a4u.

OreHka «omauyHO» CTaBUTCS B ClIydae, Koraa 00yJaronuics BHITOTHIUT 3a/1aHue (PEITn
3a/1auy), WCHOJIb3ysSd B TOJHOM OOBEME TEOpPETHYECKHME 3HAHWS W TMPAKTHUUYECKHE HaBBIKH,
MTOJTyYCHHBIE B TIPOIIECCE OOYUCHUS.

Or1eHKa «xXopouto» CTaBUTCSI, €CITH 0O0YJAFOIINIICS B 11€JIOM BBITIOJIHUI BCE TPeOOBaHMS, HO
HE COBCEM YETKO ONPENEIAETCA ONOpa Ha TEOPETUUECKHE MMOJIOKEHHUS, N3JI0KEHHbIE B HAYYHOU
JUTEepaType 1o JaHHOMY BOMIPOCY.

OneHka «yodogremsopumenbHo» CTaBUTCS, €CIIM 00yUaIOUIUIiC MOKa3al MOJI0KHUTEIbHbIE
pe3ynbTaThl B IPOLECCE PELICHUS 3a4a4N.

OueHka «Hey0o81emeopumenbHo» CTaBUTCS, €CIU OO0ydaroliuiics HE BBINOJHWI BCE
TpeOOBaHUSI.

HenoBas urpa

Heob6xomumo pa3outbest Ha HECKOJILKO KOMaH/l, KOTOPbI€ J0JKHBI IOOUEPEIHO BHICKA3ATh
CBO€ MHEHHME [0 KaXKJIOMY M3 33JaHHBIX BOIPOCOB. MHEHHE BBICKA3bIBAIOIIECHCS KOMAH/IbI
3aCUUTHIBAETCS, €CIM IPOTHUBOIOJIOXKHAsA KOMAaH/Ia HE ONPOBEPTHET €ro KOHTpapryMeHTaMHu.
Komanpa, ybe MHEHHUE 3aCUUTaHO KaK BepHOE (HE MOIY4YUIIO YOeIUTENbHBIX KOHTPAPTYMEHTOB OT
MIPOTUBOMOJOKHBIX KOMaHJ), mojiydaeT oauH Oami. Komanna, omnpoBeprHyBiiasi MHEHUE
MPOTUBOMOJOKHOM KOMaHAbl CBOMMH KOHTPApryMEHTaMM, TaKXKe IMOJIydaeT OJuH Oail.
[Tob6exnaeT koMaHa, MOJIyYUBIIAS MAaKCUMATbHOE KOJIMYECTBO OAIIOB.

PoneBas urpa kak npaBuio umeeT ¢Galyny (CHTyaluio, Ka3yc), pacnpeAemnstoTcs poJiu,
MOJATrOTOBKA OCYLIECTBIISAECTCA 3a 2-3 HEJENH 10 IPOBEICHUS UTPBI.

Kpumepuu oyenusanus — oleHUBaIOTCS JEHUCTBUS BCEX YUaCTHUKOB Ipyninbl. [loHuManue
npoOieMbl, BBICKAa3bIBAHUA W JIEUCTBUSA TMOJHOCTHIO COOTBETCTBYIOT 3a/JaHHBIM LEJSIM.
CooTtBeTcTBHE peabHON IEHCTBUTEIHHOCTH PEIIeHUH, BHIpaOOTaHHBIX B X0JIe UTPhl. Branenue
TEPMHUHOJIOTHEHN, NEMOHCTpAIis BIaJeHUS y4eOHBIM MaTepuaioM MO TEeMe WUIphI, BIaJCHUE
METO/IaMU apryMEHTalluu, yMEeHHEe paboTaTh B Ipymie (YMEHHE CIyIIaTh, KOHCTPYKTUBHO BECTH
Oeceny, yoexaarh, YHIpaBlsATh BpeMeHeM, O0eCKOH(MIMKTHO OOIIAThCs), HOCTHIKEHHE UTPOBBIX
1enei, (COOTBETCTBUE POJIU — MPH POJIEBOI Urpe). SICHOCTD U CTHIIb U3TIOKEHUS.

OueHka «omauyn0» CTAaBUTCS B CIIydae, BHIIIOJIHEHHS BCEX KPUTEPUEB.

OrneHka «xopouio» CTaBUTCS, €CIIU 00yJaroIuecs B MeJIOM JEMOHCTPUPYIOT TOHUMAaHUe
MpOoOIeMBbl, BRICKA3bIBAHMSI U JIEHCTBUS IOJHOCTBIO COOTBETCTBYIOT 33JJaHHBIM LieTIsiM. Perienus,
BBIPAaOOTaHHBIE B XOJE€ WIPHI, MOJHOCTHIO COOTBETCTBYIOT peajbHOW JAeicTBUTEIbHOCTH. Ho
HEKOTOpbIe OOBICHEHHUS HE COBCEM apTryMEHTHUPOBAHBI, HAPYIIIEHBI HOPMBI OOIICHHSI, HAPYIICHBI
BPEMEHHbBIE PAMKHU, HAPYIIEH CTUJIb U3JI0KEHHUSL.
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OmeHka «yoogremgeopumenbHo» CTABUTCS, €CTM 00yUYaIOIIKEecs B LEJIOM JIEMOHCTPUPYIOT
IIOHMMaHHE MIPOOJIEMBI, BHICKA3bIBAHUS U JIEHCTBUS B 1IEJIOM COOTBETCTBYIOT 3a/IaHHBIM IIEJISIM.
OpHako, pelieHus, BbIpaOOTaHHBIE B XOJE WIPbl, HE COBCEM COOTBETCTBYIOT pEaJbHOMN
nercTBUTeNbHOCTU. HekoTopple OOBSCHEHMS HE COBCEM apryMEHTUPOBAHbI, HAPYLIEHBI
BPEMEHHBIE PAMKH, HAPYIIEH CTUJIb U3JI0KEHHUSL.

OneHka «HeyoogiemeopumenbHoy CTaBUTCS, €CIM OOydaromuecss HE MOHHMAIOT
npo0JieMy, UX BBICKA3bIBAaHHUS HE COOTBETCTBYIOT 3aJaHHBIM IIETISIM.

HccaenoBaresbcknii npoekt (pedepar)

HccnenoBaTenbCKuil MPOGKT — MPOEKT, CTPYKTypa KOTOPOTO MpUOIIKeHa K (opmary
HAay4yHOTO MCCIEAOBAaHUSA U COJCPKUT JI0KA3aTelIbCTBO AKTYyaJbHOCTH HW30paHHOW TEMBI,
oInpejiesieHue Hay4yHo! npoOseMsl, IpeaMeTa U 00bEKTa UCCIIEOBaHMs], LIeJIeH U 3a/1a4, METOJI0B,
HCTOYHUKOB, UCTOpHOTpaduu, 000011IeHHE PE3YIbTaTOB, BHIBOIBI.

Pe3ynbTaThl BEINOIHEHUS UCCIIE0BATENILCKOTO ITpoeKTa opopmiisercs B Buae pedepara.

Kpumepuu oyenusanusi - TIOCKOJIBKY CTPYKTypa HCCIIEIOBATEIbCKOTO IMPOEKTa
MaKCUMaJbHO NpuOIMkeHa K (opMary HAydHOTO UCCIEOBAHMS, TO IPU BHICTABJICHUU
YUHTBHIBAETCSl J10Ka3aTEIbCTBO AKTYaJIbHOCTH TEMbl HCCIIEIOBAHUS, ONpEJeNIeHue HaydHOU
npoOneMbl, O00bEKTa M IMpeaMeTa HCCIeAOBaHUSA, LeNed U 3aJady, UCTOYHUKOB, METOJ/OB
HCCIIEIOBAHUS, BBIIBIYKEHUE TUIIOTE3bl, 000011IeHNE Pe3yIbTaTOB U (GOPMYIHUPOBAHNE BBIBOJIOB,
0003HaYeHNE NEPCIIEKTUB JIabHENIIIEro NCCIEJOBAHMS.

OneHka «omauuHo» CTaBUTCS B Cilydae, Korja oOydaroUIUics TEMOHCTPUPYET IMOJHOE
MMOHUMaHue Mpo0sIeMbl, Bce TpeOOBaHUS, MPEABbIBIsEMbIE K 33JaHUIO BBITIOJHEHBI.

OneHka «xopowio» CTaBUTCS, €clU OOyJarolIMiicsl JIEMOHCTPUPYET 3HAYUTEIbHOE
MMOHUMaHKe MPoOJIeMbl, Bce TpeOOBaHUs, MPEAbSBIIIEMbIE K 3aJJAHUIO BHITTOJHEHBI.

OueHka «yoognemeopumenbHo» CTABUTCSA, €CIM  OOydYaloOUIUiCs, JEMOHCTPUPYET
YacTUYHOE IMOHMMAaHHUE MPOoOJiIeMbl, OOJBIIMHCTBO TPeOOBAHUN, MPEIbSBISIEMbIX K 3aJlaHUIO,
BBITIOJTHEHBI

OueHka «Heyoog1emeopumenbHoy» CTaBUTCS, €CIU OO0YyYaromMiics JIeMOHCTPHUpYET
HEMOHMMAaHHE MPOOJIEMbI, MHOTHE TPeOOBaHMUSI, IPEIBIBISIEMbIE K 3a/IaHUI0, HE BBITTOJIHEHBI.
HNudopManmoHHBII MPOEKT (IOKJIA/ € MPe3eHTaAlueH)

NudopmanioHHBIE TPOEKT — MPOEKT, HANpaBICHHbIH Ha CTUMYJIMpPOBaHUE Y4eOHO-
M03HABATEIbHON JAEATEIbHOCTH CTYJIEHTA C BBIPAXKEHHON 3BPUCTUYECKOW HAIPaBICHHOCTHIO
(mowmck, oT6op U cucreMarusaius nHpopmaiuu 06 oobekTe, ohopmiIeHHE ee 171 TPE3CHTAIINUN ).

NudopmamoHHblii TPOEKT OTIMYaeTCs OT HCCIENOBATENLCKOIO MPOEKTa, IOCKOJIBKY
MpeCTaBIsieT co0oil Takyro (opMy yueOHO-IIO3HABATEIBHOMN AEATEIHHOCTH, KOTOpasi OTINYAeTCs
SIPKO BBIPAYKEHHOM 3BPUCTUUECKON HAMIPABIEHHOCTHIO.

Kpumepuu oyenusanus - Ipu BBHICTABICHUU OLIEHKU YYUTBHIBACTCS  CaMOCTOSITEIbHBIN
MOUCK, 0TOOP U cUcTeMaTu3anus nH(OpMaluu, pacKpbITHE BOIIpoca (Ipo0IeMbl), 03HAKOMIICHHE
CTYICHUECKON ayauTOpHH ¢ 3T0i mHbopmanuen (mpeacraBieHue WHGOPMAIIUK), €€ aHau3 U
000061enune, oopMiIeHHE, IOJHBIE OTBETHI HA BOMIPOCH ayIUTOPUU C TIPUMEPAMH.

OueHka «omauyHO» CTaBUTCA B Cllydae, KOrJa OOyYaroUIUiiCs MOJHOCTBIO PacKphIBACT
Bompoc (mpoOsieMy), NpeacTaBiseT HHPOPMAIMIO CHUCTEMAaTH3UPOBAHO, MOCIEAOBATENBHO,
JIOTUYHO, B3aMMOCBSI3aHO, MCHOJB3yeT Oojee 5 mNpodecCHOHAIBHBIX TEPMUHOB, LIMPOKO
UCMOJb3yeT HHPOPMALIMOHHbIE TEXHOJIOIMH, OIIUOKH B MH(OPMAIIMHU OTCYTCTBYIOT, JA€T MOJIHbIE
OTBETHI Ha BOIIPOCHI AyIUTOPUHU C TIPUMEPAMH.

OneHka «xopouwto» CTaBUTCS, €CIM OOy4aroIIMHCS pacKpbIBaeT Bompoc (mpobiemy),
IpeJCTaBIseT HHPOPMALIUIO CUCTEMAaTU3UPOBAHO, MTOCIEA0BATENbHO, JJOTMYHO, B3aMMOCBSI3aHO,
UCTOJb3YyeT OoJiee 2 Mpo(ecCHOHANBHBIX TEPMUHOB, IOCTATOYHO MCIOJIB3YeT HHPOPMALIMOHHBIE
TEXHOJIOTUH, JIONycKaeT He Ooyiee 2 OmMMOOK B M3JIOKEHWH MaTepHuala, JaeT MOJHbIe WIN
YaCTUYHO IOJIHBIE OTBETHI HAa BOIIPOCHI ayAUTOPHH.

OneHka «ydosnemeopumenbHoy» CTABUTCS, €CIM OOYUYaIOUIMHCs, PacKpbIBAaeT BOIPOC
(mpoGsieMy) He MOJHOCTBIO, MPEeACTaBIsIeT HH(POPMALIUIO HE CUCTEMaTHU3UPOBAHO U HE COBCEM
MIOCIIeI0BATEIbHO, UCTIONB3YET 1-2 mpodeccuoHanbHBIX TEPMUHA, UCHIOJIb3yeT HHPOPMALIMOHHbIE
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TEXHOJIOTUH, JIolyckaeT 3-4 OIMOKM B HW3JIO0XKEHWUW MaTepuallia, OTBEYAaeT TOJBKO Ha
3JIEMEHTaPHBIE BOIIPOCHI ayIUTOPUU 0€3 MOSICHEHHH.

OueHka «HeyoognemeopumenbHo» CTaBUTCS, €CIM BOIPOC HE PACKPBIT, IIPEICTABJICHHAs
nH(pOpMaIKs JOTHYECKH He CBsI3aHa, HE UCTIONB3YIOTCS MPO(ECCHOHANTBHBIE TEPMUHBI, JOMTYCKAET
6osiee 4 omMOOK B M3JI0KEHUH MaTepualia, He OTBEYAET Ha BOTIPOCHI ayTUTOPHH.
JucKyccHOHHbIE POLeyPbl

Kpyenwiti cmon, ouckyccus, nonemuxa, oucnym, oebamovl, MUHU-KOHGepeHyuy SBISTFOTCS
CPEICTBaMH, MO3BOJSIOUIMMH BKJIOYUTH OOY4YalOIIMXCS B MPOLECC OOCYXKJIEHUS CIOPHOTO
BOIIpOCa, MpOoOJIEeMbl U OLEHUTh UX YMEHHME apryMEHTHPOBaTb COOCTBEHHYIO TOUKY 3pEHHUS.
3amanue JaeTcs 3apaHee, ONPENeNIeTCs] KPYr BOMPOCOB I OOCYKIEHHS, TPYIIbl YYaCTHUKOB
3TOTO OOCYKJICHHS.

JICcKycCHOHHBIE TPOLIEAYPHI MOTYT OBITh MCHOJB30BaHBI JUIsl TOTO, YTOOBI CTYICHTHI:

—Jy4llle MOHSUIM YCBOsIEeMbIH MaTepuai Ha (OoHE pa3HOOOpa3HbIX MO3ULMI U MHEHHH, HE
00s3aTenbHO JOoCTUTrasi OOIIEr0 MHEHUS;

— CMOIJIM TOCTHYb CMBICI HU3y4aeMOIo MaTepuana, KOTOpbIi MHOT/Aa 4YYyBCTBYIOT
MHTYUTUBHO, HO HE MOTYT BBICKa3aTh BEPOAIbHO, YETKO U SICHO, WM KOHCTPYHPOBATh HOBBIN
CMBICJI, HOBYIO ITO3HIIHIO;

— CMOTJIM COIJIaCOBaTh CBOIO MMO3WLMIO WM JEUCTBHUSI OTHOCHTEIBHO OO0CYXIaeMOM
poOIeMBI.

Kpumepuu oyenueanus — olleHUBaIOTCS JEMCTBUS BCEX YYaCTHUKOB Irpymnmsbl. [lonumanue
npoOieMbl, BBICKAa3bIBAHWA W JIEUCTBUSA IMOJIHOCTHIO COOTBETCTBYIOT 3a/JaHHBIM IIEJISIM.
CooTtBeTcTBHE peabHON IEHCTBUTEIBHOCTH pEllleHUH, BIpa0OTaHHBIX B X0Jie UTphl. Bianenue
TEPMHUHOJIOTHEHN, €MOHCTpalsl BiIaJeHUS y4eOHBIM MaTepuajoM IO TEeME€ HUIPhl, BIAJCHUE
METOJJaMH apryMeHTalluu, yMeHHe paboTaTh B rpymine (yMeHHe CIyllaTh, KOHCTPYKTUBHO BECTH
Oeceny, yoexaaTh, YIpaBJIsITh BpeMEHEM, OSCKOH(IMKTHO OOIIAThCs), JOCTHKEHHE HWIPOBBIX
1esnel, (COOTBETCTBHE POJIA — IIPH POJIEBOM UTpe). SICHOCTh M CTHIIh U3JI0KEHUS.

OneHka «omauunO» CTaBUTCS B Cllydae, KOI/la BCe TPeOOBaHMs BBIIOJIHEHBI B MOJHOM
o0BeMe.

OneHka «xopouto» CTaBUTCS, €CIU OOydaroliuecs B IEJIOM JIEMOHCTPUPYIOT IOHUMaHHE
po0JIeMbl, BBICKA3bIBaHUSI U JEHCTBUS MOJTHOCTBIO COOTBETCTBYIOT 3a/laHHBIM LieJIsAM. Perenus,
BbIPaOOTaHHbIE B XOJI€ WUIPbl, HMOJHOCTbIO COOTBETCTBYIOT peanbHOH neictButenbHOCcTH. Ho
HEKOTOPbIE OOBSICHEHHS HE COBCEM apryMEHTUPOBaHbI, HAPYIIEHbl HOPMbI OOLLEHHSI, HAPYLLIEHbI
BPEMEHHBIE PAMKH, HAPYIIEH CTUIIb U3JI0KEHUSL.

OneHka «yoognemeopumenbHoy CTABUTCS, €CIM 00yUaIOIIHUECs B LEJIOM JIEMOHCTPUPYIOT
[IOHMMaHUe NpoOIeMbl, BBICKa3bIBaHUSA U JEUCTBUS B LIEJIOM COOTBETCTBYIOT 3aJaHHBIM LIEJISIM.
OpnHako, pelieHus, BbIpaOOTaHHbIE B XOJE€ MIPbl, HE COBCEM COOTBETCTBYIOT pealbHOMN
nercTBuTeNnbHOCTH. HekoTopble OOBSICHEHHS HE COBCEM apryMEHTHPOBAHBI, HapyLIEHbI
BPEMEHHBIE PAMKH, HAPYILIEH CTUJIb H3JI0KEHUSL.

OneHka «HeyoognemeopumenvbHoy CTaBUTCS, €CIM OOydaroliuecss HE MHNOHMMAIOT
po6iieMy, UX BbICKA3bIBaHHsI HE COOTBETCTBYIOT 33 JaHHBIM LIETISIM.

TecTupoBanme

SIBnisieTCst OTHUM U3 CPEICTB KOHTPOJIS 3HAHUH 00yUaroIMXCsl 0 JUCHUIUIMHE (MOIYIIIO).

Kpumepuu oyenusanus — npaBUIbHBINA OTBET Ha BOIIPOC

OueHka «omauyn0O» CTAaBUTCA B Cllydae, €Ciu NpaBriibHO BbINOIHEHO 90-100% 3anaHuii.

Onenka «xopouwio» CTaBUTCS, €CIIN IPABWIBLHO BbINOJIHEHO 70-89% 3ananuii.

OneHka «ydosiemeopumenbHoy CTAaBUTCA B Cllydae, €Ci MPaBUIBHO BbINOJTHEHO 50-69%
3aJlaHUN.

O1neHka «HeyoognemeopumenbHoy CTaBUTCS, €CIM MPaBUILHO BBINOJHEHO MeHee 50%
3aJaHuH.

KonTtpoabHnas pabora

OneHuBaeTcsi HE TOJIBKO INIyOMHA 3HAHUN IOCTABJICHHBIX BOIPOCOB, HO M yMEHHE

U3JI0KUTh TUCBMEHHO.

13



Kpumepuu oyenusanus: nocneq0BaTeIbHOCTD, IOJHOTA, IOTUYHOCTD M3JI0KEHUS, aHAIIN3
pa3INYHBIX TOYEK 3PEHUS, CAMOCTOsATENIbHOE 00001IIeHNe MaTepuaia. M3noxenue marepuana 6e3
(aKTHUECKUX OINOOK.

OneHka «omauuHO» CTaBUTCS B CIIy4ae, KOra COOMOACHBI BCE KPUTEPHH.

OueHka «xopowio» CTaBUTCS, ecad 00y4arOIMIMNCS TBEPJIO 3HAET MaTepual, I'PaMOTHO U
[I0 CYyWIECTBY H3JaraeT €ro, 3HAaeT IPAaKTUYECKyl0 0a3y, HO JOIyCKAaeT HECYIIECTBEHHbIE
MOTPEIIHOCTH.

OueHka «y0oenremeopumenbHoy CTaBUTCS, €CIIUM 00Yy4aIOIIUICA OCBOWII TOJIBKO OCHOBHOM
MaTepual, HO He 3HAET OTAENbHBIX JIeTalel, J0MyCKaeT HETOUHOCTH, HEJIOCTATOYHO IPaBUJIbHbIE
(bOpMYIHPOBKH, HapyIIaeT IOCJIEA0BATEIbHOCTh B H3JIOKEHHM MaTepuana, 3aTpyAHSEeTCS C
OTBETaMHM, IOKa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEXIYy AaHAJIU30M, apryMeHTauued Hu
BBIBOJIAMHU.

OneHka «HeyooeremeopumenvbHoy CTaBUTCS, €CIM OOy4aroOIMICS HE OTBEYaeT Ha
MTOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHoOYHbIe MATEPHAJBI /51 MPOBEIEHHUS MPOMEKYTOUHOM aTTecTalluu
3.2.1. Kputepuu o1ieHKH pe3yJibTaTOB 00y4eHHs M0 AUCHHUILINHE (MOAYJII0)

M xana Pe3ysbTaThI
IToka3aTesin OleHUBAHUS Pe3yIbTATOB 00y4eHUsI
OLIEHUBAHUS o0yueHUst
OTJIMYHO 3HaeT: - oOydatomuiics TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepual, YBEpPEHHO,

JIOTUYHO, TTOCIEI0BATEIbHO U IPaMOTHO €r0 U3JIaraeT, OMUpasich Ha 3HAHUS
OCHOBHOMH U JIOTIOJHUTEIBHOW JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX Hay4HBIX 3HAHUU Jenaer KBadu(UIMPOBAHHBIE
BBIBOJIBI M1 00001IIEHUsI, CBOOOTHO ONIEPUPYET KATETOPUSIMH U TTOHSITHIMHU.
VYwMmeer: - oOydaromuiics yMeeT CaMOCTOSTENbHO W IPaBWIBHO pemarh y4eOHO-
npodeccCHOHaNbHBIE — 33Ja4d  WIM  3aJaHusd, YBEPEHHO, JIOTMYHO,
MOCIIEI0BATENBHO U apI'YMEHTHPOBAHO U3J1araTb CBOE PEIICHHUE, UCIONb3YsI
Hay4HBIC [TOHSTHSL, CChUIAsICh HA HOPMAaTUBHYIO 0as3y.

Brnapneer: - 0OyJaroLuiics BIaAeeT PalMOHAIBHBIMU METOJAAMU (C UCTIOIb30BaHUEM
PALOHANIBHBIX METOIMK) PELICHHs CIOXKHBIX MPO(QEeCCHOHAIBHBIX 3a/ad,
MPE/ICTABICHHBIX ACIOBBIMU UTPaMU, KeiicaMu U T.1.;

I[Tpu penieHny IpoEMOHCTPHPOBAI HABBIKH

- BBIJICNICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKEHUH € TPeOOBAHUSMU PYKOBOAAIINX
JOKYMEHTOB,

- U3JIOKEHMS MBICTIEH B JIOTHYECKOH 11OCIIE0BATENbHOCTH,

- CaMOCTOSATEIBHOr0 aHajn3a (aKThl, COOBITHH, SBJICHUH, IPOLECCOB B HX
B3aMMOCBS3H U THAJIEKTHUECKOM PA3BUTHUH.

XOPOLIO 3HaeT: - oOyJaromuiics TBepAO YCBOWJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
U3J1araeT, ONMpasCh HAa 3HAHUSI OCHOBHOM U IOTIOJTHUTEIBHOM JIUTEPATYPBI,
- 3aTpynHAeTcs B (DOPMYIHPOBAHUM KBaJH()UIUPOBAHHBIX BBIBOIOB H
0000IICHNH, OmepupyeT KaTeropusAMH M TOHATHAMH, HO HE BCeria
MIPAaBWJIBHO MX BEpU(HUIUPYET.

Ymeer: - o0yJaromuiicss yMeeT CaMOCTOSATENIHPHO M B OCHOBHOM IIPABMUIIBHO PEIIaTh
y4eOHO-TIpoecCHOHATIbHBIE 3a/ladqi WM 33/1aHHs, YBEPEHHO, JIOTHYHO,
MIOCJIEIOBATENIFHO M apryMEHTHPOBAaHO M3JlaraTb CBOE pEILICHHE, HE B
TIOJTHOW Mepe WCIIONb3ys Hay4yHbIE TMOHATHS M CCBUIKM Ha HOPMAaTHBHYIO
0azy.

Brnaneer: - OOyJaroUMicCsl B IIEJIOM BIAJCET PAIMOHATIBHBIMH METOAAMH PEIICHUS
CIIOXHBIX TTIPO(eCCHOHATIBHBIX 3a/1a4, TPECTABICHHBIX JEOBBIMU HI'PaMH,
KelicaMHu | T.JI.;

IIpn pemeHnn cMOr TPOJEMOHCTPHPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH 1TOCIIEJOBATEIBHOCTH,

- CBSI3KM TEOPETHYECKUX IIONOKEHUH € TpeOOBaHMSAMH DPYKOBOASIIHX
JIOKYMEHTOB,

- CaMOCTOSTENTFHOTO aHanu3a (hakThl, COOBITHIA, SIBICHUH, MPOIIECCOB B UX
B3aMMOCBSI3H U JHAJICKTHUECKOM Pa3BUTHH.

YAOBJIETBO- 3HaerT: - o0yJaroIMiicss OPHEHTHPYETCs] B MaTepHae, OMHAKO 3aTPYIHSETCS B €ro
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PUTEJIbHO HU3JI0KEHNH;

- TIOKa3bIBaeT HEIOCTATOYHOCTh 3HAHWH OCHOBHOW M IOTOJHHUTEIHHOM
JIUTEpaTypHl;

- c1a00 apTyMEHTHPYET HaydHbIE ITOT0KEHHS;

- IPaKTUYECKU HE CIIOCOOEH CPOPMYIUPOBATH BBIBOJBI M 0000IIEHHST;

- YaCTUYHO BJIAJICET CUCTEMOU MOHATHI.

Ywmeer: - o0yuaromuiicsi B OCHOBHOM YMEET pEeIIUTh y4eOHO-Tpo(hecCHOHAIBHYIO
3a/ady WM 33/1aHKe, HO JIONYCKaeT OMMOKH, c1abo apryMEeHTHPYET CBOE
pelleHne, HeJOCTaTOYHO WCIIONB3YeT Hay4HBIE ITOHATHUS U PYKOBOZSIINE
JIOKYMEHTBIL.

Bnageer: - oOywaromiicsi BiafeeT HEKOTOPHIMH pPalMOHAJIbHBIMH METOAaMHU
PpeLIeHus CII0KHBIX PO ECCHOHATBHBIX 33124, IPEICTABICHHBIX JETOBBIMH
Urpamu, Keiicamu u T.1.;

[1pu pemeHnH NpoJEMOHCTPUPOBAI HEJOCTATOYHOCTH HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- M3JIO)KEHHMS MBICJIEH B JIOTMYECKOH MOCIIEJOBATEIBHOCTH,

- CBS3KM TEOPETUYECKUX IOJIOKEHHH C TPEeOOBAaHUSIMH DPYKOBOASIIHX
JIOKyMEHTOB,

- CaMOCTOSITENTLHOTO aHayn3a (haKThl, COOBITHH, SIBICHUH, MPOLIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.

HEVYJIOBJIETBO- 3Haer: - 0Oyuaromuiicss He YCBOMJI 3HAUUTENIFHON YaCcTH MaTepHaa;
PUTEJIbHO - HE MOXXET apryMEHTHUPOBATh HAYYHBIE ITOJIOKEHHUS,

- He opMynTUpyeT KBaTU(PUIMPOBAHHBIX BHIBOJIOB U 0000IIEHNIT;
- He BJIaJeeT CUCTEMOM MOHITHIH.

Ymeer: oOydJaronuiicss He Mokasajl yMeHHE pelaTb y4eOHO-IPO(EeCCHOHATBHYIO
3aja4y WIH 33/iaHue.
BnazleeT: HC BBIIIOJIHCHBI Tpe6OBaHI/IH, MNpEaABABIIAEMBIC K HaBbIKaM, OLCHUBACMbIM

«YIIOBJIETBOPUTEIIHHOY.

3.2.2. KoHTpoJibHbBIE 32aHUsl W/WJIM WHbIe MaTepuaJbl [1Jisl IPOBeJeHHs MPOMEKYTOYHOM
arTrecTaluu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BapPUAHTHI TECTA)

1.

o

Bnusinue Mukponpumeceil Ha saepHO-QU3NUECKHE, ONTHYECKUE, (PU3UKO-MEXaHNYeCKUe,
aneKTpoU3NYECKUE U APYrHe CBONCTBA MaTepuanoB. Kpurepuu olieHKH HE0OX0UMOT0
YPOBHSI YHMCTOTHI IMpPH MOJYYEHUU MaTepUajoB C 3aJaHHBIMU CBOICTBaMH. 3HAUCHUE
BBICOKOUYHMCTBIX BEIIECTB B Pa3BUTHH COBPEMEHHOIN HAYKU U TEXHUKHU.

[TonsiTHe 4YKcTOE BEIIECTBO M OTHOCHTEIBHOCTH 3TOrO MOHATHSA. Buasl mpumecedd B
yucThIX BemlecTBax. CrocoObl BBIpaKEHUs KOHIIEHTpaluu mnpumeceil. [lpunsras B
ctpanax CHI" kiaccudukanmsi 94MCThIX BEIIECTB

Oco0eHHOCTH TEXHOJIOTHH YHCTHIX BellecTB. BHelIHNE 1 BHYTpeHHHE 3arpA3HEHUS U UX
BIIMSIHUE Ha TMPOLECCHI TMOJTYyYEHUs, XpaHEHHs, TPAHCIOPTHPOBKU W aHAIM3a YUCTHIX
BEIIECTB.

Buemnue (atmocdepnsie) 3arps3Henus. OOmme MeponpusTHsi, OOeCHeunBaoIIne
yCTpaHEeHHsI BHEIIHUX 3arpsS3HEHUN.

TpeGoBanus K MIAHUPOBKE M OTIEIKE MPOU3BOACTBEHHBIX MOMEUICHUM, BEHTUJISIUY,
OCBEILIEHUIO, TIPOBOJKE PpA3NUYHbIX KOMMYHUKalui. OCOOEHHOCTH ammaparypsl,
UCIOJIb3YeMOM B TEXHOJIOTUM UHWCTBHIX BeHIECTB. TpeOGoBaHMsS K BCIIOMOTATEIbHBIM
MaTepuagam M peaKTUBaM.

KoHcTpyKiimoHHble MaTepuaibl, HCIOIb3yeMbIe B TEXHOJIOTHH BBICOKOUHCTHIX BEIIECTB.
Kpucrannu3zaius u3 pacTBOpoB. 3aKOHOMEPHOCTH KPUCTAIITU3AllMH OCHOBHOTO BEI[ECTBA.
[lepechbilieHHbIe PAacTBOPBI, W CIOCOOBI CHSATHS TEpechIlieHUs. Bo3HUKHOBEHUE
3apojplled U pocT KpuctamioB. KonnyecTBeHHBIE XapaKTEPUCTUKH —Tpolecca
KPUCTAJITU3allMd OCHOBHOTO BEIECTBA.

@OpakMOHUPOBAHKE TMPHUMECEH B TMPOILECCe KPUCTAJUIM3AIMH OCHOBHOTO BEIIECTBA.
KonudecTBeHHBIE XapaKTePUCTHKH Tpoliecca ppakIMOHUPOBaHUS MpuMeceid. [IpuanHe
3axBaTa MHUKpoInpumeceil TBepaod ¢azoil. BiusHue pa3znuyHbIX (aKkTOpOB HA CTENEHBb
3axBaTa HeM30MOPGHBIX MpuMeceit TBepaoi (hazoit.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Ponp sBneHuss m3zomopdusma B mpolieccax pacmpeneneHus MHUKporpumeceil. Bups
nzomopdusma. [IpornozupoBanue 3Ha4YeHUN KO3(PPULIEHTOB pacrpeneneHus: npuMeMeit
(ypaBHenue Patnepa- Xuna).

Bnusiaue pa3nuvHbIX GakToOpoB HA PPAKIIMOHUPOBAHHE MUKPOIIPUMECEH U BO3MOXKHOCTb
peryaupoBaHus  BENUYMHBI  KOd(pduuueHTa  pacmpeneneHus. PaBHOBecHas |
HEpaBHOBECHas KpucTaumszanus. [IpueMbl mpoBeneHHs Tpolecca KPUCTALTH3AIIH.
[Tpumepsl MPaKTUYECKOTO MPUMEHEHHS IPOLECCOB KPUCTAJUIM3ALUKN M3 PacTBOpa IMpH
MOJIy4CHUN YUCTBIX COCTMHEHUI PEIKUX JIEMEHTOB

Metoa OCaXIEeHHS W3 PACTBOPOB M €ro pazHOBHIHOCTH. COIOCTaBIEHHE METOJIOB
KPUCTANTM3allM M3 PacTBOPOB W ocaxkiaeHus. OCHOBHBIE KPUTEPHH IIPH OICHKE
BO3MO>KHOCTH BBIJICJICHHSI TIPUMECEH B BUJIE MaJIOPACTBOPUMBIX coenHeHHH. OCHOBHBIE
MIPOIIECCHI, UCTIONB3yEMbIE Ha MTPAKTHKE.

OuncTka pacTBOPOB IMyTEM OCAKICHHUS W COOCAXKJIEHHUS TpUMeced C KOJUIEKTOpaMH,
Pa3HOBHUIHOCTH crioco0a.

OU3NKO-XUMHUYECKHE OCHOBBI KPUCTAJUIM3ALMU M3 PACIIaBOB KakK croco0a OYUCTKH
BelecTB. [loBenenue mpumeceil u ero cBs3b ¢ AuarpaMmoi coctosiHus. Koapdunuent
pacrnipenenenus. Buapl kpucraumsanuu 3 paciuiaa. O0beMHasi U TUHEHHAs CKOPOCTH
KpUCTaTU3aIIIT

HamnpasieHnnas kpucTamm3aius 1 CriocoObl ee IpoBeieH s Paciipenenenue npumecei mo
JuHe oOpasia. AnmapaTtypHoe oopMmieHue mporecca.

30HHas mnepekpucrainzanus (30HHas IiaBka). OCOOEHHOCTH TPOBEACHMS IMpoliecca
30HHOM IaBkH. Pacnpenenenne npuMeced mno JuiMHE cinuTka. OCHOBBI pacuera
pacripenielieHusi TpuMeceld O JUIMHE CIUTKa TPW MHOTOKPAaTHOM TIPOXOJE 30HBI.
[IpenenvHOE pacnpeneneHne IpUMeECei.

PaBHOBecHBI U 2QdekTUBHBIN KOAPGUIIMEHTH! pactpenencHus. [IpuduHbl OTKIOHEHUS
3HaYeHH A(P(HEeKTHBHOTO KOIPIUIIMEHTA paclpeaesieHus OT HAcalbHOTO. BrnmsHue
pa3nuuHbIX (HaKTOPOB (OCHOBHBIX M alMapaTypHBIX) Ha MPOIECC 30HHOM TUTABKH.
AmnmapatypHoe oGopMIIeHHE 30HHOW IIIaBKH. [ OpPH30OHTAIPHOE W BEPTUKAIBHOE
pacnonioxkenue oOpasna. becturenbHas 30HHaAs miIaBka. CXeMbl TNEpPEMEIICHUS 30H.
Macconepenoc.

CriocoOblI co31aHUA PACIIIABICHHOM 30HbI IPU MPOBEICHNUN 30HHOMN MEePEeKPUCTATUIU3ANH
(cioco6b! HarpeBa). Konrtelinepsl. [IpuMeps! mpuMeHeHNs 30HHOM TUIaBKH B TEXHOJIOTHH
BBICOKOUYHCTBIX BEILIECTB.

[Tonsitne mMonokpuctami. Krnaccudukamuss MeTo0B BbIpallliBaHUST MOHOKPHUCTAJIOB.
BrIpainuBanre MOHOKPUCTAIIJIOB U3 PACTBOPOB U U3 ra30BoOM (a3bl.

MeTtopl BbIpalIuBaHUS MOHOKpUCTaIOB u3 pacmiaBoB (bpumkmena-CrokOaprepa,
Yoxpanbckor-Kupomynoca, Bepueiins, 30HHOM nepekpuctamuinzanuu). CpaBHUTEIbHBIN
aHaJIU3 Pa3IUYHbIX METOJIOB.

Bakyymnas miaBka MeTaysioB Kak MeToJ papuHUpoBaHUS MeTaioB. OunCTKa METaIOB
OT MpUMECeH IJerKoJeTy4nX BemlecTB. JlyroBas, 3JIEKTPOHHO-TydeBas U IUIa3MEHHas
J1aBKa.

JlyroBasi IUIaBKa, CYIIHOCTh IIpollecca M €ro pasHOBHJIHOCTH (pacXoJyeMbld H
HEepPacXoyeMblil 3JIeKTOPOIbI).

@OU3MKO-XMMHUYECKHE OCHOBBI  Ipoliecca paUHUPOBAHUS  METAUIOB  METOJIOM
ANIEKPOHHONY4YeBOM MaBku. [IpUHIMNUANBHBIE KOHCTPYKIWHU DSJIEKTPOHHBIX IYIIIEK.
TpebGoBanus Kk cucTeMaM BaKyyMHUpOBaHUs. Bompockl TEXHUKK G€30MaCHOCTH.
[InazmenHas raBka MetamuioB. CpaBHEHHE C JIEKPOHHOIYYEBOU MIaBKOM.

CybOnumarusi Kak METOJl OYHCTKH BEIIeCTB. BapuaHThl TPOBENEHUS OYHCTKH.
JIOCTOMHCTBA U OTpaHUUYEHHS MeTOoa. AnnaparypHoe opopMIIeHHE.
DU3UKO-XUMHUYECKHE OCHOBBI TMCTHIUIALIMY KaK METO/1a OUYMCTKH BellecTB.. PaBHOBecue
B CHCTEME >KUIKOCTh-TIap Ui pa30aBleHHbIX pacTBOpoB. Koadduiument paznenenus.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

OtHOocutenbHas JeTydecTb. [Ipocras meperonka, MoOJIEKyJspHas W (paKIHOHHAS

JUCTUIUISILIUS.

OOmiast xapakTepUCTHKa METOJa PEKTU(UKAIMHU. KOJMYECTBEHHBIE XapPaKTEPUCTUKH.

Oco0eHHOCTh peKTU(HUKAIMKA pa30aBIEHHBIX IO TNPHUMECSIM pacTBOpoB. [IpuHIUTIBI

pacuera 4uciaa TEOPETUUECKUX TapeIoK.

A3zeoTporHasi, SKCTpaKTUBHAas U cOpOLMOHHAs pekThuuKamms. TpeGoBaHMs K BeLIeCTBaM,

[0ABEpracéMbIM OUUCTKE peKTU(UKaIeil. BeicokoTemnepaTypHas, HU3KOTeMIIepaTypHas

pexTrduKanys, peKTu(UKAIM, TPH yMEPEHHBIX TeMmepaTypax. [IpuMeps! npuMeHeHHUS.

OU3NKO-XUMHUYECKUE OCHOBBI METOa XMMHUECKUX TPAHCIIOPTHBIX peakuuil. TpeboBaHus

K TpPaHCHOPTHBIM peakiusiM. CBs3b 3HaKa TEIUIOBOTO S(PQeKTa MPsSIMOH peakuuu ¢

HaIpaBJIEHUEM IIEpEeHOCa BEIECTB. THUITbl XUMUYECKUX TPAHCIOPTHBIX PEAKIIUMA.

OOmMmeHHbIE 00paTUMBbIE SHAOTEPMUUYECKUE PpEaKUUU C 00pa3oBaHHMEM MapoOOpa3HBIX

coenuHeHui. [IpuHIMN MeTO1a U MPUMEPHI UCTIOJIB30BAHUS.

Peakuun o0pa3oBaHHS HEYCTOMYMBBIX CYOCOEOMHEHMM € HX MOCJIEIYIOIIUM

JTUCIPONOpUHMOHKUpOoBaHUEM. CyIIHOCTh METO/1a U PUMEPBI UCTIOJIb30BAHUSI.

Peakuyu cuHTE3a W TEPMUYECKON AHMCCOLMALMU JIETy4uX coeauHeHud. HomuaHoe

paduHupoBanue nUpkoHus. TepmonuHamuka U KuHeTuka [lapamerpsl, BiugomKe Ha

3¢ (HEKTUBHOCTH OUMCTKTH.

DNEeKTPOXUMHYECKHE METOJIbl OYMCTKM BEHIECTB. TeopeTHYecKue MpeInOChUIKH.

Knaccudukanus >1eKTpOXUMHYECKUX MeT0J0B. CKOPOCTh 3JIEKTPOJHOTO Ipoliecca.

DnexTpoxumuueckas u AU dy3uoHHas KUHETUKA.

[lonsipu3anvoHHble KpUBBIE WHAMBHUAYaTbHBIX HOHOB U cMecell HOHOB. CriocoObl

MPOBEJIEHUs] KaTOAHOTO mpoiiecca. OcHOBHBIE (DAaKTOPBI, BIUSAIOMINE HA Y3PPEKTUBHOCTD

O4YHCTKH. TBepaple U )KUIKHE KATOMBI.

IlemeHTanuss Kak  Pa3sHOBUIHOCTD KaTOJAHOrO  Ipolecca. CymHocTh
nporecca IeMeHTanuu. @DakTopsl, BiIMAOLME Ha 3(P(EKTUBHOCTb OYHMCTKH.

AmnmapatypHoe 0hopMIICHHE.

AHOJZIHOE padbuHHpOBaHHKE. CymHocTh  mporecca. [Tpuunnb
PacTBOPEHUsS DIIEKTPOINOJIOKUTEIBHBIX IpUMeced. TBepaple W aMaabraMHBIE

aHOJIBI.

Onexrponuanu3. CylmHOCTh Mpolecca W 0o0JacTH ero mnpuMmeHeHus. TpebGoBaHus K

MOHOOOMEHHBIM MeMOpaHaM.

OCOOEHHOCTH 3KCTpPAKIMKU HPUMEHHUTEIbHO K INIyOOKOH oumcTke BemecTB. CrocoObl

IIPOBEJICHUS DKCTPAKLMOHHON OYMCTKU. KoIMuecTBEHHBIE XapaKTEPUCTHKHM IIpoLecca

sKcTpakiuu. Kunernka skcrpakuuu.

Haubosiee pacnpocTpaHeHHbIe HKCTPAKIMOHHBIE CHCTEMBbl JJIsl TPYHIOBOIO MU

M30MPATENIbHOTO M3BJICYEHUS MUKPOIpUMECe WM MaKpOKOMIOHEHTa. DakTopsl,

BIMsIOIIME HAa 3(P(PEKTUBHOCTH OUUCTKH, M IyTH ee peryiupoBaHus. I[Ipumepst

HCII0JIb30BAHUS DKCTPAKIMYU B TEXHOJOTUU BBICOKOUYHCTBIX BEILIECTB.

Knaccugukanus copOIMOHHBIX IPOLIECCOB OUUCTKH BerecTB. COpOEHTHI, UCIIOIb3yEMbIe

B T€XHOJIOTMH BBICOKOUUCTHIX BemiecTB. CrocoObl HOArOTOBKU COPOEHTOB.

BnusiHue mpupoasl COpOEHTOB M COCTaBa pacTBOPOB Ha BeNUUMHY Ko3(dduimeHrta

pacripeniesieHust HOHOB. PakTOPbI, BIUAONINE Ha 3P(EKTUBHOCTh COPOLIMOHHONW OUUCTKH

BEIIECTB, U NYyTH ee peryaupoBaHus. DpoHTanbHas M HIIIOEHTHas XpoMmaTorpadus.

AncopOIOHHO-KOMITIIEKCO0Opa3oBarTenbHas xpomarorpadus. [Ipumeps! NCTIOIB30BaHUS

COpOLIMHU B TEXHOJIOTUU BBICOKOUHCTHIX BEIECTB.

KoMmnekcHas TEXHOJIOTH MOJTy4YEHHS] BBICOKOYMCTOTO FeépMaHMsl.

3.2.3. MeToguueckue MaTepuajbl, ONpedesoNMe TPoueIypbl ONEHUBAHHUS 3HAHMIA,
yYMeHHii, HABBIKOB B X0/ie IPOMEKYTOYHOI aTTecTaluu

IIpouenypa oneHnBaHus 3HAHMIA (TeCT)

[IpeanaraeMoe KOJINYECTBO 3alaHAM 20
[TocnenoBaTenbHOCTH BHIOOPKH Omnpenenena 1o paszienam
Kpurepun onieHkn - IPaBWIIbHBIN OTBET Ha BOMPOC
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«5» ecin

npaBwIbHO BEIMOIHEHO 90-100% TecTOBBIX 3agaHui

«4» ecin

MpaBUWJIBHO BBIMOJIHEHO 70-89% TecTOBBIX 3aaHUI

«3» ecin

MPaBUWJIBHO BHIMOJIHEHO 50-69% TecTOoBBIX 3aJaHUI

IIpouenypa oneHuBaHus 3HAHMI (YCTHBIN OTBeT)

KaXao0ro pasjacia

[Ipenen AaUTENBHOCTH 10 myuHyT
IIpennaraemMoe KOJIUUECTBO 3aJaHUI 2 Bompoca
[ocnemoBaTenbHOCTL BRIOOPKU BOIPOCOB U3 | CiydaiiHast

Kputepuu onenku

- TpeOyeMBbIil 00BEM U CTPYKTYpa

- U3NIO)KEHHE MaTepHraia 6e3 (paKTHIecKuX OmmuOoK

- JIOTHKa M3JI0KCHUS

- HCIIONIb30BAaHUE COOTBETCTBYIOIIECH TEPMHHOIOTHH

- CTWJIb PEYH U KYJIbTYpa peun

- Mo00p MPUMEPOB UX HAYYHOW JIUTEPATYPhl U MIPAKTUKH

«5» ecnu Tpe60BaHI/I${ K OTBETY BbITNIOJHCHBI B ITIOJTHOM 00BeMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb
HeOOJIbIINE HETOYHOCTH B U3JI0KEHHUH HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/I${ BBITIOJIHCHBI YaCTUYHO — HE BBIACPIKAH 06’beM, €CTh

(I)aKTI/I‘IeCKI/Ie OI_HI/I6KI/I, HapylmcHa JIOTUKa H3JI0XKCHUA,
HEAOCTATOYHO MCHOJB3YETCA COOTBETCTBYIOIIASL TEPMUHOJIOI MU

IIpoueaypa oueHMBaHUSI YMEHUH U

NPAKTHYECKUX YueOHO-TIpodecCHOHAIBHBIX 3a/1a4)

HABBIKOB (pelieHHe NMPOOJEMHO-AHAJIUTHYECKHX U

IIpeasiaraemoe KOIMUECTBO 3aJaHUN

1

[TocnenoBaTeabHOCTh BEIOOPKH

Crnydaiinas

Kpurepuu oreHku:

- BBIACJICHUEC U IIOHUMAHUC np06neM1)1

- YMeHHe 000011aTh, COMOCTABIATh PA3JINYHbIE TOUKH 3PEHUS

- TIOJTHOTA MCIOJIb30BAHUSI HCTOUHUKOB

- HAJIMYME aBTOPCKOM NO3ULIMU

- COOTBETCTBHUE OTBETA MIOCTABICHHOMY BOIIPOCY

- HCIONB30BaHME COIMAJIBHOTO OmblTa, Matepuanos CMU,
CTaTHUCTHUYECKUX JAHHBIX

- JIOTUYHOCTb U3JI0KCHUSA

- YMEHHE cJieaTh KBaJu(UIIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3PEHUS PEIleHHs NPOEeCCHOHABHBIX 3312y

- YMEHHeE TIPUBECTH IPUMED

- OII0pa Ha TEOPEeTHYECKUE MONOKEHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMHUHOIOTHEN

«5» ecn TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJIHOM 00beMe

«» ecmn B IIEJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONBIINE HETOYHOCTH B M3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpyausercs B (QOPMYIUpOBAaHMM  KBAIHU(HUIIUPOBAHHBIX
BBIBOJZIOB M 00OOIIIEHNI

«3» ecinu TpeOOBaHMUS BBHIIIOTHEHBI YACTUIHO — MBITAETCS 0OOCHOBATH CBOIO

TOYKY 3pEHHs, OJHAKO ciabo apryMeHTHpYeT Hay4dHBIE
NONIOKEHHs, TPAKTHYECKH HE CIHOCOOEH  CaMOCTOSTENIBHO
chopMynmHpoBaTh BHIBOABI W OOOOIICHHS, HE BHIWT CBS3b C
npodecCHOHATLHON e TEIbHOCTBIO

4. YyeOHO-MeTOAUYECKOEe U
(MoxyJis)

4.1. DneKTpOHHbIE YUeOHbIe U3AaHUS

MaTE€PUAJIBbHO-TCXHUIECCKOEC

o0ecreuenue AUCHMILIMHEI

1. Bexman, U. H. Snepusie TexHomoruu : yde6uuk s By3oB / U. H. bekman. — 2-e u3n.,
ucnp. u Jjon. — MockBa : M3patensctBo IOpaiit, 2023. — 500 c. — (Bsicmiee

oOpa3oBaHue). —

ISBN 978-5-534-08681-2.

//

Texcr

3JIEKTPOHHBIN

Oo6pazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513454.

2. bexman, . H. AtomHas u snepHas (u3uka: pagdoaKTUBHOCTb W HOHHM3HPYIOIINE
u3nydeHus : yuyeObuuk s By3oB / U. H. bekman. — 2-e uza., ucnp. u gomn. — MockBa :
NznatensctBo FOpaiit, 2023. — 493 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-

08692-8. — Tekcr :

anekTpoHHbIN // OOpa3oBatensHas miatdopma HOpaiit [caiit]. —

URL.: https://urait.ru/bcode/513455.
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3. Tousskos, E. I'. Metamtyprus peiko3eMeIbHBIX METAJUIOB : ydeOHOE TOcOoOuE /1715 BY30B /

E.T. IlonsxoB, A.B.HeuaeB, A.B.CwmupaoB.— 2-¢ wu3nm, crep.— Mocksa:
NznatensctBo FOpaiit, 2023. — 501 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
12813-0. — Tekcr : anekrpoHHbIi // OOpazoBarenbHas wiardopma FOpaiit [caift]. —

URL.: https://urait.ru/bcode/518961.
4.2. DiekTpoHHBIE 00pa3oBaTebHbIE PeCypChl
1. Dnexrponnas 6ubnmoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecype]. — URL: https://urait.ru/.
2. DnexTpoHHO-OMOMMoreynas cucrema ZNANIUM [Dnexrponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OubimoTeuHas cuctemMa «KOHCYIIbTaHT CTyACHTa» [ DIeKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnexktpoHHass OubnuoTteka [OnektpoHHBIA pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponHas Oubnnoteka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmamnmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcamd
[DnexTponnsIii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbIi LEHTP HMHPOPMAIMOHHO-00pPA30BaTENbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemMeHHbIe NMpPoeccCHOHAIBbHBIE 0a3bl JAaHHBIX W MH(OPMANIMOHHBIE CIPABOYHbIE
CHCTEMBI

OO6yuatomumMcsi  obecriedeH J0CTyn  (yAaJeHHBIH JIOCTYIN) K HIDKE CICAYIOIUM
COBPEMEHHBIM MpodeCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:

1. CnoBapu w OSHUOMKJIONEIWW Ha Akamemuke [OnekTpoHHbI pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nH(pOPMAIIMOHHO-TIPABOBOTO obecnedeHus «I apanTy [DIeKTpoHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMIEH3HMOHHOTO M CBOOOJAHO PacHpoOCTPaHSeMOro MNPOrpaMMHOIO
olecreyeHnsi, B TOM YHcJle 0Te4eCTBEHHOT0 IPOM3BO/ICTBA
1. JluuensnoHHOE MporpaMMHOE obecrieueHure: onepanuonHas cucrema Microsoft Windows,
nakeT oucHbIX npuiokeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHsieMOoe MPOrpaMMHOE 0OecriedeHrE: CBOOOTHBIC TTAaKEeThl O(PHCHBIX
npunoxxenuid Apache Open Office, LibreOffice.
3. IlporpammHOoe obecrieueHHE OTEYECTBEHHOIO IPOM3BOJICTBA: CIPABOYHO-IIPABOBAs
cucrema «lapant» (DneKTpOHHBIN nepuoauueckuii cpaBouyHuk «Cucrema APAHTY),
obpazoBatenbHas mnathopma FOPAUT (Dnekrponnas Guémmoreunas cucrema «OBC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTPOHHO-GMOIMOTEUHAs CHCTEMa
ZNANIUM, snexktponnast Oubnuoreynas cucrema «KOHCylIbTaHT CTYACHTay.
4.5. O0opynoBaHue U TEXHUYECKHE CPeICTBA 00yUeHHs

Jisa peanuzanuyd AUCHMILTAHBL (MOIYJS) HCIONB3YIOTCA YueOHBbIE ayIUTOpUU IS
NpOBEACHUST Y4eOHBIX 3aHATHHA, KOTOPbIE OCHALIEHbl OOOPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4eHHUs, U MOMELICHUs U1 CaMOCTOSTENbHOM paboThl 00ydaromuxcs, KOTopble
OCHAIIIEHbl KOMIBIOTEPHON TEXHMKON C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTH «VHTepHeT» u
oOecreyeHbl JIOCTYIIOM B JJIEKTPOHHYI HH(OpMaIMOHHO-00pa3oBatenbHyto cpeny PXTY
uM. JI.V. MenneneeBa. JlomyckaeTcst 3aMeHa 000pyI0BaHUsI €T0 BUPTYaJIbHBIMHU aHAJIOTaMHU.

HaumeHoBaHue y4eOHBIX ayAUTOPHii 111 OcHaIIEHHOCTH YYeOHBIX ayAUTOPHii 1JIs1 MPOBeIeHHs

NMpoBeIeHus1 y4eOHbIX 3aHATHI 1 YueOHBbIX 3aHATHI U MOMeIIeHUI 111 CAMOCTOSITeILHOM

MOMELIEHUI JJISl CAMOCTOATE/IbHOI pa6oThI 000pyI0BAaHHEM U TEXHHYECKUMH CPeACTBAMH

padoTbI* o0yueHust
VYueOHble  ayauTOpUH  JUIA  TIPOBEJACHMS | YdueOHas ayAuTOpWsl YKOMIUICKTOBAHA CIELHATN3WPOBAHHOMN
Yy4eOHBIX 3aHATHI MeOenbplo, OTBEYAIOIIEH BCEM YCTAHOBJICHHBIM HOpMaM M
TpeOoBaHUSIM, 00OpYJOBAaHHEM W TEXHHYECKHMH CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYTbTUMEANHHOE 000pYAOBaHNE).
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

HOMCHIeHI/Ie JUIIsL CaMOCTOSTEIILHOM pa6OTI)I

IlomenmieHne  OCHAaIIEHO  KOMIIBIOTEPHOW  TEXHHUKOH  C

BO3MOXHOCTBKO IIOAKIKOYCHUA K

00eCIIeYeHHEM JIOCTYNa B 3JCKTPOHHYIO WH()OPMAIMOHHO-
obpazoBatenpHyt0 cpeny PXTY wum. J[.U. MennmeneeBa u k

OBC.

CECTU ((I/IHTepHET» u

* Homep KOHKpETHOW ayAWTOpWH yKa3aH B INpHKa3ze 00 ayAuTOpHOM (oHJE, paclucaHUd y4eOHBIX 3aHATHH U

pacinrcannu npOMexcyrquoﬁ aTTCCTalluu.
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