Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'[H) «Aonoo0MeHHbIE nmpoueccol B TEXHOJIOTUH
PCAKHUX U PEAKO3EME/IbHBIX METAJIJIOB», BKJIIOYasd OLICHOYHbLIC MaTEepUaJibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr kommeTeHUWH, (OPMHPYeMbIX IHCHUILIMHON (MoayseM) B mpouecce
OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

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

KOHTPOITIO, 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)
Hean u3yvennst TMCHUIIMHBI (MOIYJIs) — H3Y4CHUE HOHOOOMEHHBIE TIPOIIECCOB B TEXHOJIOTHH
PEIKUX U PEIKO3EMENTbHBIX METAIIIOB.
B pesynbrate u3y4eHus: AUCIUILTAHBI (MOJIYJIs1) OOYYaIONIHIACS JOKEH
3HATH:
® COBpPEMEHHBIC METOJMKH IMPOBEACHUS SKCICPUMEHTAJIbHBIX HCCICIOBAaHUNA B OOJIACTH
MOHOOOMEHHBIX TPOIIECCOB U CIIOCOOBI MPE/ICTABICHUS PE3yIbTaTOB UCCIICIOBAHUIA
® COBpEMEHHBIC TCHJICHIIMM ¥ HOBBIC IEPCICKTHBHBIE HOHOOOMEHHBIX METOJIbI
nepepabOTKH MUHEPAIHOTO CHIPBSI, COACPIKAIIECTO PEIIKUE, PAIHMOAKTHBHBIC, [[BETHBIC U
0J1aropo IHbIC METAIUIBI, OTPA0OTABIIIETO TOTLIUBA, & TAKXKE B IMTPOIECCAX OUUCTKU CTOYHBIX
BOJI U COPOCHBIX PacTBOPOB;
® TEOPETUYECKHE OCHOBHI HOHOOOMEHHBIX TPOIECCOB; METOJBI  HCCIETOBAHUS
MOHOOOMEHHBIX PAaBHOBECHH; TMPUHIUN pPabOTHl OCHOBHOTO  TEXHOJIOTUYECKOTO
000pyn0BaHNs HOHOOOMEHHOM TeXHOJIOTUH;
yMeTh:
® OCYIIECTBJIATH TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C PETIaMEHTOM U
WCIIOJIb30BaTh TEXHUYECKHE CPEACTBAa Ui HW3MEpPEHUS OCHOBHBIX IapamMeTpoB
TEXHOJIOTMYECKOT0 MPOIECcca, CBONUCTB ChIPhsI M MIPOYKIINH;
® BBIABIATH TNEPCHEKTUBHBIE MAaJOOTXOJHBIE TEXHOJOTHUHU TMOJYYCHUsS MaTepHuajIoB Ha
OCHOBE PEJIKUX, PACCESIHHBIX U PAJIMOAKTUBHBIX JIEMEHTOB U UX COEIMHEHUI COCTaBIISThH
IJIaHBl W TPOTPaMMBbl TPOBEACHUS HAYYHO-HCCIENOBATENbCKUX pa3paboToK, BHIOOPY
METO/IOB ¥ CPEJICTB PEIICHUS HOBBIX 33/1a4;




NPUMCHATL IOJIYYCHHBIC 3HAHUA JJIA IﬁBpa6OTKH IpOUECCOB M3BJICUCHUA PCAKUX
6HaFOpOHHHX U PCIAKUX TYIOINIABKUX MCETAJIOB C HCIIOJbB30BAHUC HMOHOOOMEHHBIX
IIpOLECCOB;

BJIAJ1€Th.

CIOCOOHOCTBIO K 0€301MaCHOMY IPOBEACHUIO TEXHOJIOTUYECKHX MTPOLIECCOB MPOU3BOCTBA
OCHOBHBIX  (DYHKIIMOHQJIBHBIX  MaTEpHANIOB  SIEPHOTO  TOIUIMBHOTO  IMKJIA  C
HCI0JIb30BAHNEM HOHOOOMEHHOM TEXHOJIOTHUHU

OCHOBHBIMH KPHUTEPHSIMH, JISKAIIMMH B OCHOBE BHIOOpa MOHOOOMEHHON TEXHOJIOTHUH B
IIPOU3BOJICTBE PEAKUX, PACCESIHHBIX U PAJUOAKTUBHBIX JJIEMEHTOB;

CIOCOOHOCTRIO K OpPraHM3allid W TPOBEIEHHUIO HCCICIOBAHUNH MO HOHOOOMEHHOMY
croco0y BBIJICJNICHUS, Pa3A€ICHUs] U TOHKOM OYMCTKE PEIKUX, ONaropoiHbIX U PEIAKUX
TYTOIIJIABKUX METAJIJIOB.

2. O0beM, CTPYKTYpa U cOJepKaHue UCHUILIMHBI (MOTYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIsI)

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

O0mast TPy10eMKOCTh: 3a4€THbIC eIMHUIIBI/Y9achl 3/108
KonTakTHasi padora: 72
3aHaTH JIEKIMOHHOI'O THUIIA 36
3aHsATHSI CEMUHAPCKOI0 THIIA 36
KoHncyabranuu 0
ITpomMe:KyTOUHAsI ATTECTANMS: 329€T C OICHKOM 0
CamocrositetbHast padora (CP) 36

2.2. Tembl (pa3aenbl) IMCHUIJIMHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB 1o (popMam 00pa3oBaTeIbHOM 1eATeTbHOCTH
Ounasa ¢popma odyuenusn

Ne
n/m

Buapl yue6Hoii padoTsl (B yacax)
KonTakTtHas padora

HaumeHnoBanue Tem
3ausaTus
(pa3aeJioB)

3aHATHA CEMUHAPCKOrO THIA CP
JIEKIIHOHHOT0 THNA

JI Hnble 13 C JIP Hnble
Beenenue. OcHOBHbIE 4 0 4 0 0 0 4
TTOHSTHS u
TEPMHHOJIOT UL,
Knaccudukanms
HOHOOOMEHHBIX
MaTepHaoB

OOmume cBeneHus o 4 0 4 0 0 0 4
CUHTE3E
HOHOOOMEHHBIX
MaTepHaJoB

DU3UKO-XUMHUYECKUE 4 0 4 0 0 0 4
CBOICTBA M OCHOBHEBIE
XapaKTePUCTHKA
HOHMTOB.
Mexannueckas,
TepMHUIECKas,
XAMUYECKAS u
paauanuoHHAS
CTOMKOCTh  HOHHUTOB,
OTpaBIICHHE HOHUTOB

PaBHOBecre HOHHOTO 4 0 4 0 0 0 4
obMeHa,
CEJIEKTUBHOCTH
HOHHUTOB

Kunernka HOHHOT'O 4 0 4 0 0 0 4

oOmeHa




6. JluHamMuKa  HMOHHOrO 4
oOMeHa.

HonoobmeHHast
Xpomatorpadust

7. OCHOBHEIE cTaguu 4
HMOHOOOMEHHBIX
mporeccoB. CrocoOsI
peanu3anuu
HMOHOOOMEHHBIX
MIPOIIECCOB Ha
MpaKTHKe (copOorms u3
MyNbI, copouust u3
PacTBOpOB).
ArnmapaTypHoe
oopmieHue
HOHOOOMEHHBIX
TPOIIECCOB

8. OOmme  NPUHIMIIBI, 4
JIeKalie B OCHOBE
BEIOOpa
HMOHOOOMEHHEIX
MPOIIECCOB IUTS
peleHus
TEXHOIOIMUECKUX
3a7ad. Metoauku
NPOBEIEHUS
IKCIIEPUMEHTAITLHBIX
TEXHOJIOTHYECKUX
HCCIIEOBAHUI

9. HonoobOMeHHbIE 4
HPOLECCHI B
TEXHOJIOI MU
OT/ENBHBIX  PE/KHUX,
LBETHEIX,
0JIaropoIHBIX
METAJIJIOB,
paZiMOaKTHBHBIX
3JIEMEHTOB,
BBICOKOYHMCTBIX
BEIIIECTB, B MPOIIEccax
BOJIOIIOITOTOBKH,
OYHCTKA  COPOCHBIX
pacTBOpOB

Ilpumeuanusn:

JI — nmexnmu, 113 — mpaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Conep:xxanue TUCHUILIUHBI (MOAYJIfA), CTPYKTYPHMPOBaHHOE MO TeMaM (pa3jeiam) H

BHJIaM padoT

Copnep:kanue JeKIHOHHOTO Kypca

HaumeHoBanue TeM (pa3aesioB)

Coaep:xaHue JIEKIUOHHOT0 Kypca

1. | BBenenune. OCHOBHBIE IOHATHSA U
TEPMHUHOJIOT UL, Knaccudukarnys
HMOHOOOMEHHBIX MAaTEPHUAIOB

[TousiTvie MOHHOTO OOMEHA, OCHOBHASI TEPMUHOJIOTHSL. MaTpuisl 1
(hyHKIIMOHANBHBIE TPYNITEI HOHNTOB. McTopudeckas cnpaska. Ponb
HMOHHOTO OOMEHa B THAPOMETAJUTYPTHUH PEAKHX, M PATHOAKTUBHBIX
3JIEMEHTOB, ONAaropomHBIX W [BETHBIX METAJIOB, MpoIeccax
BOJIONIOJITOTOBKY, ~ TEXHOJIOTMH  BBICOKOYHCTBHIX  BEIIECTB,
yTUnu3anuu otxonoB. Llens u 3agaum kypcea.

Heopranmueckne MOHMTHI (TJIMHBL, IEOJIWTHI, THUAPATHPOBAHHBIC
OKCH/IBI TOJMBAJIEHTHBIX METAJUIOB, MaJOpacTBOPUMBIE COJIH
TIOJTMBAJIEHTHBIX METaJIIOB, (eppoLaHuIbI, conu
TeTepPOIOIUKHCIIOT, MaJIOpacTBOPUMBIE CYIb(UIBI) OpraHHYecKHe
HMOHUTHI (Cynb(OYTIIM, aKTUBUPOBAHHBIE YIJIM, HOHUTHI HA OCHOBE




LECJUIIOJIO3EI, HOHOOOMEHHEIS CMOJIbI, BKJIFOYass KaTHOHMUTHI,
AHUOHUTHI, aM(I)OJ'II/ITI)I, KOMHJ'ICKCOO6pa3yIOHII/I€ HWOHUTHI,
OJICKTPOHO- n QJICKTP OHOI/IOHOO6MGHHI/IKI/I, HOOHOOOMEHHEIE

MeM6paHI>I, HOHOOOMEHHEIES TKaHH, KOM6I/IHI/IpOBaHHLI€ HOHUTBI—
HUMIPETHAHTHI U TBOKCHI.

OO0mme cBemeHUs O  CHHTE3e
HOHOOOMEHHBIX MaTepUajioB

[IpuHIUIBI CHUHTE3a KOHICHCAIMOHHBIX U ITOJMMEPH3AI[MOHHBIX
MOHOOOMEHHEIX  ¢Mol.  OcOOEHHOCTH  CHUHTE3a  TeJIEBBIX
MaKpOCETYAThIX U MAKPOIOPUCTHIX HOHOOOMEHHBIX CMOJI. MeTObI
CHHTE3a HEOpraHW4YecKumx HWOHHTOB. CHocoObl  TMONYYCHUS
KOMOWHHPOBAHHBIX HOHUTOB. TBIKCHI M UMIIPETHAHTHL. [lomyueHus
AKTUBUPOBAHHBIX yIIICH M CIIOCOOBI U3MEHEHUS UX HOHOOOMECHHBIX
CBOIICTB.

Du3uKo-XMMHYECKHE CBOMCTBA H

OCHOBHEIC XapaKTCPUCTUKU
HOHHUTOB. MexaHI/I‘{eCKaﬂ,
TCpMUYCCKasd, XUMHYCCKas u

paguatiuOHHas CTOMKOCTh HMOHUTOB,
OTpaBJICHUC NOHUTOB

SIBneHus, mpoucxopdiie NpU KOHTAKT€ HOHUTOB C BOJHBIMHU
pactBopaMu. OCHOBHBIE XapaKTEPUCTUKH HOHHUTOB: BIAXHOCTb,
€MKOCTb, YJENbHBIH 00BEM, BJIArOEMKOCTh, 3€pHEHHE HOHUTOB.
B3aumocBs3p HaOyxaHHsI MOHUTOB C MX €MKOCTBIO, CHINTOCTEHIO,
KOHIIEGHTpalied U  KHUCIOTHOCTbIO pacTBopa. JloHaHOBCKOE
paBHOBECHE. KucnorHo-ocHoBHbIE CBOMCTBa VIOHUTOB,
MOTEHLIIOMETPUYECKOE TUTPOBAHUE HOHUTOB.

MexaHnueckasi IPOYHOCTh MOHUTOB — CTOMKOCTh K UCTHPAHHUIO U
OCMOTHYECKAsl CTOMKOCTb. SIBJIEHME OCMOTHYECKOIO  IIIOKA.
Tepmuueckass CTOMKOCTb OpPraHMYECKUX U HEOPTaHWYECKUX
HMOHUTOB. VI3MEHEHUs B MOHUTAX, IPOUCX OZSIIIUE ITPU NIOBBIIEHHBIX
TemIeparypax. XUMHYECKas CTOMKOCTb  OPraHMYECKUX U
HEOPraHWYeCKNX MOHUTOB B PAacTBOpAx COJIEH, KHUCIIOT, LIEJIOUeH,
okucnaurened. PampanyoHHass CTOMKOCTP MOHHUTOB. JSIBlIeHHE
OTpaBJICHHs MOHUTOB U CIIOCOOBI €ro YCTPaHEeHHUsI.

PaBHoBecue  HMOHHOrO  OOMEHa,

CCIICKTUBHOCTb HOHUTOB

OOume cBeneHHs O CTPYKType BOAHBIX PAcTBOPOB, COCTOSHUHU
HOHOB B pacTBOpax U 00pa30BaHUU KOOPAMHALMOHHBIX COSIUHEHUH
B pacTtBopax. KoHcTaHTa paBHOBECHS M CEIEKTMBHOCTH HMOHHOTO
oOMeHa. JEeKTPOCENeKTHBHOCTh. B3anMOCBSI3b CEIEKTUBHOCTH
MOHHOro OOMeHa ¢ B3auMojeWcTBusi B (aze pactBopa u (hase
HOHUTA. YpaBHeHHMe Oizenmana. Ilpupoma ceneKTUBHOCTH
KaTHOHHOTO ¥ aHMOHHOTO 0OMeHa. OCOOEHHOCTH MOHHOTO 0OMeHa
Ha KOMIUIEKCOOOPa3ylOIMX HMOHUTAX, KOMIUIEKCOOOpa3oBaHUE
HOHOB METaIOB C (DYHKIMOHAIBHBIMH TPYIIIAMH HOHHTOB.
Ilonsatne wu3oTepmbl copOuuu. BnmsHue coctaBa pacTBOPOB H
CTPOEHHSI MOHUTOB Ha CEJIEKTUBHOCTb MOHHOr0 oOMeHa. CHTOBOI
3¢ dekr. 3aKOHOMEPHOCTH KATHOHHOTO OOMEHa W aHHOHHOIO
oOMeHa B pa30aBIEHHBIX W KOHIEHTPUPOBAHHBIX BOIHBIX
pacTBoOpax. Bmusiaue JITaH/IOB, CIIOCOOHBIX K
KOMIIJIEKCOOOPA30BAHUIO C MOHAMH METaJUIOB, Ha CEJIEKTHBHOCTb
HOHHTOB. BiUsHHE OpraHMYecKHX PacTBOPHUTENEH M TeMIepaTyphl
Ha M30HMpaTeNbHBIE CBOMCTBA MOHHTOB. [IpHpona CeleKTHBHOCTH
HOHHOr0 OOMEHAa Ha HEOPTaHWYECKUX MOHHUTAX M aKTHBUPOBAHHBIX
YIIISIX.

Kunernka nonnoro ooMeHa

CKOpOCTh HOHHOTO 00MEHAa, MOHHBI 00OMEH KaK MHOTOCTAIHIHBII
mmporecc, CKOPOCTRIMMUTHpYIomas cragusi. KoadduimenTts
muddy3un  moHoB, 3ddexTuBHBIe KO3DGUIMEHTH AUDPy3HH,
BpeMsl  TOIyoOMeHa. Mertons! oIpeneNeHus CTaIuH,
JUMHATUPYIOIIEH  CKOPOCTh HOHHOTO OOMeHa. Y paBHEHHS,
ONHCHIBAOIINE TUICHOYHYIO u TeJeBYIO KUHETHKY.
DKcIepuMeHTaNbHOE OnpeaeneHne dPPeKTHBHBIX K03 ureHToB
mupdy3nn WOHOB. BnusHue 3apsga OOMEHHBAIOIIMXCS HWOHOB,
KOHICHTPALMA PACTBOPOB, HaOyXaHHs, HMOPHCTOH CTPYKTYpHl H
npupoisl  (PYHKIMOHANBHBIX TPYNIl HOHWUTOB Ha  BEIHYHHY
ko3 PuIeHTOB BHYTpeHHEH mnd¢y3nn. Biumsane Temmepatypsl
Ha CKOPOCTb HOHHOTO 0OMEHa, SHEPTHsI aKTHBALNH HOHOOOMEHHBIX
mporieccoB. OcoOCHHOCTH KHHETHKM HOHHOTO OOMEHa Ha
HEOPraHWYECKUX ¥ KOMOWHHPOBAHHBIX HOHUTAX.

Junamuka  WMOHHOrO  OOMeEHa.
HonoobmenHast xpomatorpadus

SIBeHMs, TPOHMCXOMAINME TIPH TPOTEKAaHWH pacTBOpa dYepes
KOJIOHKY C MOHHTOM, (hopMupoBaHue (ppoHTa cOpOIMM HOHOB B
KOJIOHHE ¥ €ro IepeMeleHne 1o BbIcoTe cinosl. BeixomHple KpuBas
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copOImu W necopOIMM MOHOB, €MKOCTh JIO0 IIPOCKOKAa M TOJTHAs
IUHaMu4eckass OoOMeHHass eMKocTh.  YpaBHenume Illmmosa.
OcHOBHBIE BUIIBI MOHOOOMEHHON Xpomarorpaduu: (poHTaJIbHas,
amoeHTHast (OOBIYHAs DIIIOCHTHAs, CTYIIEHUYaTas, CelIeKTHBHas,
BBITECHUTENbHAS, C 3aMeUIUTENeM, ). [IpeacTaBinenust o TapeaodHoi
TEOPHUH.

7. | OcHOBHBIE cTaguK MOHOOOMEHHBIX | OCHOBHBIE CTaJIMM MOHOOMEHHOTO ITpoliecca: MOArOTOBKAa MOHHTA,
nporeccoB. CrocoObl peanuzanmu | copOIms,  JaecopOLus, pereHepauus  HOHHWTA, MHPOMBIBKA.
MOHOOOMEHHBIX  TporieccoB  Ha | OcOOEHHOCTH MPOBEAEHHUS 1eCOPOLMU HOHOB METAJJIOB U3 HOHUTOB
MpakThKe (copOumst W3 MyNbH, | pa3nu4Hoi npupoxasl. CopOIys U3 pacTBOPOB M COPOLUS U3 IYJIbIL
copoums u3 pactBopoB). | [IpuMeHeHHe KOJIOHHBIX amnmapaToB C HEMOABIKHBIM  CJIOEM
AnmnapatypHoe oopMIIeHHE | MOHUTA, C JBIKYLIMMCS CIOEM HOHHTA, KacKa/oB alllapaToB C
HMOHOOOMEHHBIX IPOIIECCOB nepeMelIiBaHieM HOHHTA.

8. | Obmwme mnpuHiMnbl, Jsexamue B | OCHOBHbIE  ()aKTOpbl,  OMNpENeNsIoINe  BHIOOD  HMOHMTA,
OCHOBE BHIOOpa HMOHOOOMEHHBIX | TEXHOJNOIMYECKYI0 CXeMy IIpollecca M €ero anmaparypHoe
HPOIECCOB JUIst peuienus | oopMIIeHHE: COCTaB PacTBOPOB, CTENIEHb, COCTOSHHUE U3BIIEKAEMBIX
TEXHOJIOTMYECKHX 3a/a4u. | U IOCTOPOHHHUX MOHOB B MCXOIHBIX PAacTBOpax (KaTHOHBI, aHHOHBI,
Meroauku NPOBE/ICHNs | HEWTpaJIbHBIE MOJIEKYJIbI, KOJUIOWAHBIE YaCTHIIBI), JOIMYyCTUMOCTh
9KCIIEPUMEHTATLHBIX M3MEHEHHs TTapaMeTPOB UCXOHBIX PAaCTBOPAX, JIETKOCThH 1ECOPOLINH
TEXHOJIOTMYECKUX UCCIIEOBAHUI M3BJIEKAEMbIX KOMIIOHEHTOB U3 MOHUTOB M BO3MOXXHOCTH IPOCTOTO

BBIACIICHUA LICHHBIX KOMIIOHCHTOB U3 lleCOp6aTOB B BUJC TOBAPHBIX
NPOJAYKTOB WM TOJNYNPOJAYKTOB, YAOOHBIX sl JalbHEHIe
nepepaboTky (WM BBIJICNICHUST BPEIHBIX KOMIIOHEHTOB B BHJIE
KOMIIAKTHBIX COCHHHCHHﬁ, NpUroaHbIX  OJIsA BaXOpaHI/IBaHI/ISI).
OO0muii MOopAJOK W METOIWKA TPOBENCHUS HCCIAENOBAHUN s
BbIOOpa HOHUTA W TPHHIUIIHAIBHOM TEXHOJOTHYECKOW CXEMBI
npoliecca.

9. | Uonooomennbie  mpouecchl B | [Ipumepsl  mpuMeHeHWMsT HMOHHOrO OOMeHa B Ipoleccax
TEXHOJOTMM OTHEIbHBIX PpEINKHX, | BOZOOYMCTKHM, B  THOPOMETAJUIyprHM  ypaHa, MoiuOjeHa,
[IBETHBIX, OJaropogHbIX METAJIOB, | Bomb(paMa, pEHHS, PEOKO3EMENbHBIX  3JIEMEHTOB,  30JI0Ta,
PpaIoaKTUBHBIX 9JIEMEHTOB, | MOMY4YeHHs BBICOKOYHCTBIX COCIUHEHMI Ppa3JIMYHbIX 3JIEMEHTOB,
BBICOKOYHCTBIX BEILECTB, B | U3BJICYCHUS W OUYHMCTKM IUIyTOHHMS M HENTYHHS B Ipoleccax
nporeccax BOZONOATOTOBKH, | MEpepadOTKH 00Iy4EeHHOrO SAEPHOrO IOPIOYEro, OYUCTKU KUAKHUX
OYHCTKH COPOCHBIX pacTBOPOB PaJMOAKTHUBHBIX OTXOAOB OT Le3usA-137, OYUCTKH OTPaOOTaHHBIX

PAcTBOPOB U MMPOMBIBHBIX BOJ| raJIbBAHUYECKOI0 IPOU3BOJCTBA.
Copepxxanue 3aHATHI CEMUHAPCKOI0 THIIA
I"D‘f'l HanmeHnoBanue TeM (pa3/eioB) Tun Coaep:xaHue 3aHATHIi CEMHHAPCKOr0 THIA

1. | Beegenne. OcCHOBHBIE TOHATHA WU 113 Knaccudukarus HOHOOOMEHHBIX MaTepHaoB.
TEPMUHOIOTUSI. Knaccuduxanust OCOOCHHOCTH  CTPOCHHS HEOPTaHMYECKHX  HOHHTOB.
HOHOOOMEHHBIX MaTEePHUAIOB CoctaB (DyHKIIMOHAJBHBIX TPy HOHOOOMEHHBIX CMOIL.

MonooOMeHHBIE MeMOpaHbI

2. | O0mume cBegeHUs O  CHUHTE3e 113 [puHITIIBE CHHTE3a KOHIIEHCAI[HOHHBIX "

HOHOOOMEHHBIX MaTepHalioB HOJTMMEPH3aLOHHBIX MOHOOOMEHHBIX CMOJL.
OcoOeHHOCTH CHHTE3a TEJEBBIX MAaKpOCETYaThIX M
MAaKpOIIOPHCTHIX HOHOOOMEHHBIX CMOJI. MeTonsl CHHTe3a
HeOpraHmdecknx  HOHUTOB.  CHOCOOBI  TONyYEHHS
KOMOMHHPOBAaHHBIX HOHHUTOB. TBOKCHI W HMIIPETHAHTEL
IlomydeHnnss  aKTUBHPOBAHHBIX  YIJIed W CIIOCOOBI
M3MEHEHHs] X HOHOOOMEHHBIX CBOMCTB.

3. | ®usuko-xumuueckue cBoiictBa u | II3 | CoocoObl  OMpEIENeHUs OCHOBHBIX — XapaKTEPUCTHUKH
OCHOBHBIE XapaKTePHCTUKH MOHHUTOB. OcobeHHoCTH MIPOBE/ICHUS
HOHHTOB. MexaHn4eckas, NOTEHIMOMETPHYECKOT0 THTPOBAHUS HOHHUTOB.
TepMHYECKas, XUMHYecKast u
panuanuoHHas CTOWKOCTb HOHHTOB,

OTpaBJICHHE HOHUTOB

4. | PaBHoBecue  moHHOro  obmena, | II3 | OcoOeHHOCTH CENEeKTMBHOCTH KAaTHOHHOI'O W aHHOHHOTO

CEJIEKTUBHOCTH HOHUTOB obmMeHa. Psijib cposicTBa HOHOB K KATHOHWTaM, aHHOHUTAM
M KOMIUIeKcooOpasyromuM noHuTaM. KoahdunmenTs
pacripeneneHys, pa3ieJieHus], KOHCTaHThl OOMeHa.

5. | Kuneruka noHoro ooMena 13 | OcHoBHBIE KOJINYECTBEHHBIC XapaKTEePUCTHKH,

OIHCHIBAIONINE KHHETUKY HMOHHOTO obMeHa.




OKcnepuMeHTaIbHOE OTpeieNieHHe BpEMEHH IToITyoOMeHa,
3¢ pekTuBHBIX KO3 PHIIeHTOB TMPPY3UH HOHOB.

6. | Junamuka HOHHOT'O oOMeHa. 113 ®daxTOophl, BIUSOMUEC Ha (OPMY BBIXOTHONW KpPUBOA:
HoHooOMeHHast XpoMaTorpadus CCIICKTUBHOCTh W KHUHETHMKA WOHHOTO OOMEHa, CKOPOCTB
MoJadé  PacTBOpa, 3EpHEHHWE COpPOCHTAa, OTHOIICHUEC
BBICOTHI  Cos  copOeHTa K  JWaMeTpy  KOJIOHHEI,
TeMIeparTypa. [IpumeneHue Pa3ITUYHBIX BHJIOB

xpomarorpaduu s pelreHus MPaKTHIeCKUX 3a/1a4.

7. | OcHoBHBIC cTaguu MOHOOOMEHHBIX | II3 | OcoOeHHOCTH MPOBEICHUS MPOIIECCOB COPOIMU U3 MYIBIL

nporieccoB.  CriocoObl  peanu3anuu CopOIMOHHOE ~ BBINICTAYUBAHHE. TWIBI  KOJOHHBIX
HOHOOOMEHHBIX  TPOIIECCOB  Ha arnmnaparos.
MpakTuke (CopOUUs W3  IMYJBII,
copOmus u3 PacTBOpOB).
AnmnapatypHoe ohopmiieHne
HOHOOOMEHHBIX MTPOIIECCOB

8. | O6mume mnpununel, Jnexanme B | [13 | IlocmegoBaTenbHOCTH TIPOBEICHUS OTJCITHHBIX
OCHOBE BBIOOpa HMOHOOOMEHHBIX 9KCIICPUMECHTOB NPU BHIOOPE HOHOOOMECHHOM TEXHOJOTHH
MpPOLIECCOB JUTSt pelIeHus (Ha mpuMepax u3 MPaKTHUKH).

TEXHOJIOTHUECKUX 3a7au. MeToIuKu
NPOBEICHUSI  SKCICPUMEHTAIBHBIX
TEXHOJIOTHYECKUX I/ICCJ'ICJIOBaHI/Iﬁ

9. | MonoobMeHHBIE IIPOLIECCHI B I13 VMmsruenre W aeMoHM3aldyd Bonabl. MOHHEBIE OOMEH B
TEXHOJIOI'H1 OTACJIbHBIX  PEAKHX, TEXHOJIOI'MU PpacCCeAHHBIX PEAKNX JJIEMECHTOB.
[[BETHBIX, OJArOPOAHBIX METAJLIOB, OcobeHHOCTH XpomarorpaduIeckoro pazneneHus
PaIMOaKTUBHBIX 3JIEMEHTOB, penKO3eMeNTbHBIX METAIIOB.

BBICOKOYHCTBIX BCIICCTB, B
nporieccax BOJIOTIO/ITOTOBKH,
OYMCTKH COPOCHBIX PACTBOPOB
Conep:xaHue caMOCTOSATEILHOM padoThI
No N
/i HaumenoBaHue TeM (pa3esoB) Conep:xkaHue caMOCTOSITEIbHON PadoThI

1. | Beenenne. OcHoBHble mOHATHA U | [loBTOpeHHME NEeKUMOHHOrO Martepuana. IloAroToBKa K 3aHATUSAM
TepMuHONOrus.  Kilaccudukanust | ceMMHapCKOro Tuia
MOHOOOMEHHBIX MaTepUaoB

2. | Obmwme cBegenuss o cuHTese | [loBropeHue nekipoHHOro Marepuana. [ToAroroBka Kk 3aHATHAM
HOHOOOMEHHBIX MaTEPHaJIOB CEeMHMHAPCKOro THIa

3. | ®u3uko-xummuueckue cBorictBa U | [loBTopeHue nexipoHHOro Marepuana. [ToAroroBka Kk 3aHATHAM
OCHOBHBIE XapaKTEePUCTUKUA | CEMHUHAPCKOTrO THIIA
HOHHUTOB. Mexannueckas,

TepMUYecKasi,  XUMHUYECKass U
paauanMoHHas CTOUKOCTh HOHUTOB,
OTpaBIIeHHE HOHUTOB

4. | PaBHoBecme wWOHHOro oOMeHa, | [loBTOpeHHe NeKIMOHHOrO MaTepuana. [loAroToBka K 3aHATHIM
CEIIEKTUBHOCTh HOHHUTOB CEeMHMHAPCKOr'0 THIIA

5. | Kunernka nonnoro ooMena IloBTOpEHUE JEKUMOHHOrO MaTepuana. [loAroroBka K 3aHATHAM

CEeMHMHAPCKOr0 THIIA

6. | Junamuka HOHHOT'O obomena. | [loBTopeHue neKMOHHOrO Matepuaia. [loAroroBka K 3aHATHAM
HonooOMeHHast xpomatorpadust CEeMHMHAPCKOr0 THIIA

7. | OcHoBHBIE cTamguu MOHOOOMeHHBIX | [loBTOpeHHMe NeKImMOHHOro Mmatepuaia. [loAroroBka K 3aHATHAM
mporeccoB. CrocoOBl peann3anyu | CEeMHHAPCKOTO THIA
MOHOOOMEHHBIX  TIPOIIECCOB  Ha
MpakTuke (copOuMs W3  IYJBI,
copOmus 3 pacTBOpoOB).

AmmapaTypHoe odopmieHre
HMOHOOOMEHHBIX IPOIECCOB
8. | ObOmwme npunHiMnel, sexamue B | [loBTOpeHHE JEKIMOHHOrO MaTepuana. [IoAroTOBKa K 3aHATHAM

OCHOBE BEIOOpa HMOHOOOMEHHBIX
MPOLIECCOB ISt pelieHus
TEXHOJIOTMYCCKHUX 3aj7a4.
Meroauku TIPOBEICHUS
AKCIEPUMEHTAIBHBIX

TCXHOJIOTHYCCKHUX I/ICCJ'IG,ZIOBaHI/II\/'I

CEMHHAPCKOro Tuia




9. HoHooOMeHHbIe IpoHecCChl B HOBTOpeHI/Ie JICKIMOHHOI'0 MatcpuaJia. HOZ[FOTOBKa K 3aHATHSAM
TCXHOJIOTUHU OTHACJIbHBIX PEAKUX, | CECMHUHAPCKOIr'o THUIIa
IBCTHBIX, 6nar0poz[H},1x MCTAJJIOB,

PaaANOAKTUBHBIX 3JICMCHTOB,
BBICOKOUYUCTBIX BCIICCTB, B
mpoueccax BOJOIIOATIOTOBKH,

OYMCTKHU C6pOCHBIX PacTBOPOB
3. OueHoYHble MaTepuaibl [Jisl TPOBEJAEHUS TeKYLIero KOHTPOJISL YCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTAlMU 00y4aroIUXCs M0 JUCHUILTIHHE (MOLYJII0)
[lo mucuuniuHe (MOIYJII0) HPETYCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJS KadecTBa

OCBOCHHS:

® TEKYIIHH KOHTPOJb YCIIEBAEMOCTH;

® [IPOMEXYTOYHAs aTTeCTalMs 00YyJaromUXCsl 10 JUCHUIIIINHE (MOAYIIIO).
3.1. OueHouHble MaTepHaJbl VIS NPOBEAEHUs TeKYIleil aTTrecTalMd MO JUCHUIUIMHE

(MoayJ110)
Ne | KonTposmpyemsbie TeMbl (pa3/iesibl) HaumeHoBaHHe OLIEHOYHOI'0O CPEACTBA
n/n

1. | Beenennie.  OCHOBHBIC TOHATHUS W TEPMHHOJOTHS. | YCTHBIN onpoc. Pedepar
Kiaccudukaiysi HOHOOOMEHHBIX MaTEPHAJIOB
2. | OOmwme cBeeHNs O CHHTE3¢ HOHOOOMEHHBIX MaTECPUAIIOB YcrHbrii onpoc. Pedepar
3. | ®usHKO-XUMHUYECKHE CBOMCTBA M OCHOBHBIC XapaKTEPUCTHKHU | Y CTHBIN onpoc. Pedepat
WOHUTOB. MexaHW4ecKasi, TepMHYEecKas, XUMHUYecKas |
paauaIoHHasi CTOMKOCTh HOHUTOB, OTPaBJIEHHE HOHUTOB

4. | PaBHOBecHe HOHHOTO OOMEHA, CEJICKTUBHOCTh HOHUTOB YcrHbrii onpoc. Pedepar

5. | Kuneruka noHHOro ooMeHa YcrHbrii onpoc. Pedepar

6. | Aunamuka MOHHOTO oOMeHa. Honoobmennas | Ycruslii onpoc. Pedepar
xpomarorpadust

7. | OcHoBHBIE cTaJuM HOHOOOMEHHBIX mporeccoB. CrocoObl | YcrHblit onpoc. Pedepar
peanu3anuy HMOHOOOMEHHBIX IIPOLECCOB HAa MPAaKTHKE
(copOuust U3 mysibIl, COpOLUsS U3 PACTBOPOB). AMIapaTypHoe
ohopmiieHHe HOHOOOMEHHBIX IPOLIECCOB

8. | OOmwme npuHLMNBL, Jexame B  OCHOBe BblOopa | YcrHblil onpoc. Pedepar
HMOHOOOMEHHBIX IPOLIECCOB IS PEIICHUS TEXHOJIOTHYECKUX
3aJa4. MeTOAMKM  TPOBENCHUS  OKCIICPHMEHTAIbHBIX
TEXHOJOTHYECKUX HCCIETOBAHUN

9. | NoHooOMeHHBIE TMIpOIlECCHl B TEXHOJIOTHH OTAENBHBIX | YCTHbIM ompoc. Pedepar
PEIKHX, BETHBIX, OJIArOPOIHBIX METAJIOB, PAAHOAKTUBHBIX
JJIEMEHTOB,  BBICOKOYMCTBIX ~ BEIIECTB, B  IIpoIeccax
BOJIOIIOJI'OTOBKH, OYHUCTKH COPOCHBIX pacTBOPOB

3.1.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUsI UJIH UHbIE MAaTePHAJIbI, HEOOXOAMMbIE I OLEeHKH
3HAHM, YMEHHH, HABBIKOB M (MJIH) ONBITA IEATEJbHOCTH B NpPoOLecce TEKYLIEero KOHTPOJIs
yCIeBaeMocTn

YcTHBIH onpoc

Knaccugukanus HOHOOOMEHHBIX MaTEPUAIIOB.

Oco0eHHOCTH CTPOEHUS] HEOPraHUYECKIX HOHUTOB.

CoctaB (yHKIMOHATIBHBIX TPYII HOHOOOMEHHBIX CMOJL.

HNonooOmeHHbIE MEMOpPaHbI

[TpuHIMIBI CHHTE3a KOHEHCAIIMOHHBIX U MOJTMMEPU3aIMOHHBIX HOHOOOMEHHBIX CMOJL.
Oco0OeHHOCTH CHHTE3a TeJeBBIX MAaKpOCETYAThIX M MaKPOMOPUCTBIX HOHOOOMEHHBIX
CMOIL

7. Meroapl CHHTE3a HEOPTaHUYECKUX HOHUTOB.

8. Cnoco0bl nomy4yeHus: KOMOMHUPOBAHHBIX HOHUTOB.

9. TBaKCH U UMIIPETHAHTHI.

10. [TomyueHus: akTHBUPOBAHHBIX YTJIEH U CIIOCOOBI N3MEHEHHUSI UX HOHOOOMEHHBIX CBOMCTB.
11. CriocoOsI omnpeiesieHrsi OCHOBHBIX XapaKTePUCTHKU HOHUTOB.

12. OcobeHHOCTH MPOBEIEHUS TOTEHIIMOMETPUIECKOTO TUTPOBAHUSI HOHUTOB.

13. OcobeHHOCTH CEeeKTUBHOCTH KATUOHHOTO U aHHOHHOTO OOMEHa.

ocurwhE



14.
15.
16.

17.

18.

19.
20.
21.
22.
23.

24,
25.
26.

Psnpl cpoacTBa HFOHOB K KATHOHUTAM, aHHOHUTAM U KOMIUIEKCOOOPa3yIoUIMM HOHUTAM.
KoadduuuenTs! pacnpenenenus, pazaeaeHus, KOHCTAaHTH OOMEHa.

OCHOBHBIE KOJIMYECTBEHHBIC XapPAKTEPHCTUKH, OIMCHIBAIONINE KHUHETUKY HOHHOTO
oOMeHa.

DKCIIepUMEHTAIIBHOE oInpe/esieHue BpPEMEHU noiryoOMeHa, 3((HeKTUBHBIX
KodppunreHToB T Qy3uu HOHOB.

dakTopbl, BAUSIONUE HA (OPMY BBIXOTHON KPUBOM: CEIIEKTUBHOCTh U KHHETHKA HOHHOTO
oOMeHa, CKOpOCTh TOAAa4YM pacTBOpPa, 3epHEHHE COPOEHTA, OTHOIICHHE BBICOTHI CIIOS
copOeHTa K TMaMeTpy KOJOHHBI, TEMIIEpaTypa.

[IpumeHeHue pa3IMYHBIX BUAOB XpoMaTorpaduu Uil PEIICHNS IPAKTUIECKUX 3a/a4.
Oco0GeHHOCTH TIPOBEIEHHSI TPOIIECCOB COPOIMH U3 MYIbII.

CopO1MOHHOE BHITICIIAYNBAHHE.

THITBI KOJOHHBIX aNapaToB.

[locnenoBaTenbHOCTh  MPOBEACHUS  OTACNBHBIX  OKCIIEPUMEHTOB TpHU  BBIOOpE
MOHOOOMEHHOM TEXHOJIOTUH (Ha MIpUMepax U3 MPaKTUKH).

YMsTrueHne u IeMOHU3aIUH BOJIBI.

WonHbIi1 00MEH B TEXHOJIOTHH PACCESHHBIX PEIKUX DIIEMEHTOB.

Oco6eHHOCTH XpOMaTOTpaUIeCcKOTO pa3AeiIeHHs PEIKO3EMETbHBIX METAIIOB.

HccaenoBaresbcknii npoekt (pedepar)

NookrowhE

oo

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

CopOuroHHOE H3BJICUCHNE BaHA IS HA aHHOHUTAX PA3JIMYHON OCHOBHOCTH.
CopOrnoHHOE U3BJICUEHNE ypaHa U3 KapOOHATHBIX PACTBOPOB.

Konsepcus BonbppamaTa HaTpuUs B BOJIbpamMaT aMMOHUS C TIOMOIIBIO CHITbHOOCHOBHBIX
AQHHOHHTOB.

KonBepcus BosbhpamaTa HaTpUs B BOJb(PpaMaT aMMOHHUSI C TIOMOIIIBIO CIIA000CHOBHBIX
aHMOHUTOB.

W3Bnedenune peHus u3 cyiab(paTHBIX PACTBOPOB HA AHMOHUTAX C pa3IMYHON MOP(OJIOTHH
MaTpULBL.

Kunetnka copOuuy peHus: Ha aHMOHUTAX € PA3JIMYHON MOP(OJIOrUM MaTPUIIBL.
CopOLMOHHOE M3BJIEYEHHE PEHUS U3 PACTBOPOB OT BBIIIEIAUYMBAHUS IbUIEH MEIHO-
HUKEJIEBOTO POU3BO/ICTBA.

CpaBHUTENbHBIE JAHHBIE IO COPOLIMU MOJINOIEHA U3 PACTBOPOB MUHEPAJIBHBIX KUCIOT HA
($ocOHOKHMCIOTHBIX KATHOHUTAX U aHUOHUTAX

CopOuroHHOE U3BJIeYEHHE MOIMOAEHA U3 TPAaBUIBHBIX PACTBOPOB 3JIEKTPOJIAMIIOBOTO
IIPOU3BO/ICTBA.

10.  U3Bnedenuwe poaust M3  XJIOPUIHBIX ~ pacTBOPOB  HAa  AHHUOHUTAX WU
KOMIUIEKCOOOpa3yroIuX HOHUTAX.

Haxosxnenue ycnoBuil necopouuu xxenesa u3 GpochOpHOKUCIOTHBIX KATHOHUTOB.
Cop6uroHHOE U3BJIEYEHHE AU U3 MHOTOKOMIIOHEHTHBIX XJIOPUIHBIX PACTBOPOB
W3Bnedyenne MombIeHa B ITpoLecce OCaXICHHs BOJIb()PaMOBOM KUCIOTHI copOIMe u3
IyJBIIBI.

KatnonooOMeHHOe n3BlIeUeHHUE JJaHTaHa U3 OeIHBIX PaCTBOPOB.

CopOuus ckanaMs U3 PaCTBOPOB MUHEPAIBHBIX KHCIOT HA MIOHUTAX PA3JIMYHbIX KJIaCCOB.
CopO1roHHOE U3BJIEYEHHE CKaH U U3 KapOOHATHO-OMKapOOHATHBIX PACTBOPOB.
Onpo6GoBaHKMe HOBBIX HOHUTOB JJIs1 COPOILIMOHHOTO M3BJICUCHHS PEHUS.

Onpo6GoBaH1e HOBBIX HOHUTOB JJIsi COPOLIMOHHOTO U3BJICUEHHSI CKaHUS.

Cop6umoHnHast ouucTka pactBopoB P33 ot npumeceii.

3.1.2. MeTtoguueckue MaTepuajbl, oOmpeaesiolMe MNpPoUeIypPbl OLEHUBAHHUS 3HAHMIA,
YMEeHHi, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/1€ TEKYIIEro KOHTPOJIsl yCleBaeMOCTH
Y CcTHBII O0TBET

Onenka 3HaHui npexanosaraetT aAuddepeHnnpoBaHHBIN TOAX0X K 00yJaromeMycs, y4er

€ro0 MHAUBUAYAJIbHBIX CHOCO6HOCT€I\/'I, CTCIICHb YCBOCHUA U CUCTEMATU3alIU OCHOBHBIX MOHSITUMN
n KaTel“OpI/Iﬁ o AUCHUILIUHE. KpOMe TOro, OICHHMBACTCA HE TOJBKO I"J'Iy'6I/IHa 3HaHUH



MOCTaBJICHHBIX BOMPOCOB, HO W YMEHHE HCIOJb30BaTh B OTBETE NPAKTUUYECKUN MaTepuall.
OneHuBaeTCs KyJIbTypa peuu, BiIaJJeHIe HaBbIKaMU OPaTOPCKOTO UCKYCCTBA.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, TOJTHOTA, IOTHYHOCTD M3JI0KEHUS, aHAIIN3
pPa3NUYHBIX TOYEK 3pEHHs, CaMOCTOSTEIbHOE OO0O0OIIEeHHEe MaTepuana, MCIOJIb30BaHUE
npoecCHOHATBHBIX TEPMUHOB, KYJIbTypa pPe4YH, HaBBIKH OpPaTOPCKOTO HCKyccTBa. M3nmoxeHue
MaTepuaia 6e3 (pakTHIeCKUX OMHOOK.

OneHka «omauuHO» CTABUTCS B CiIydae, KOT/Ia MaTepHal M3JIaraeTcs MCYEPIIBIBAIOIIE,
MOCIIEIOBATEIbHO, T'PAMOTHO W JIOTUYECKH CTPOWHO, TPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIE MOHSTHSL, HO U aHAIM3UPYIOTCS TOYKH 3PEHUS pa3IMYHbIX aBTOpoB. OOyyaromuiics
HE 3aTPYJHSETCS C OTBETOM, COOIIONACT KYJIbTYPY PEeUH.

OmneHka «xopouioy» CTaBHUTCS, eciii 00yJaroIIUICs TBEpAO 3HAECT MaTepuall, IPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, 3HaeT MPaKTUYEeCKylo 0a3y, HO MpPH OTBETE Ha BOIPOC JOMYCKAET
HECYIIECTBEHHBIE TIOTPEITHOCTH.

OueHka «yodogremsopumenbHoy CTaBUTCS, €CIU 00yJaroInics 0CBOWII TOJIbKO OCHOBHOM
MaTepHall, HO He 3HAaeT OT/ACIbHBIX JIeTalleH, JOMycKaeT HETOYHOCTH, HEJOCTATOYHO MPABUIIHHBIC
(GOpMYITHPOBKH, HApYIIAeT MOCIEIOBATEIHLHOCTh B M3JIOKEHHHM MaTepHana, 3aTPyIHSETCS C
OTBETaMH, TIOKa3bIBAa€T OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIM30M, apryMeHTalued u
BBIBOJIAMH.

OueHka «HeyoosriemeopumenbHoy CTaBUTCS, €ciau OOydJalolluiicss He OTBe4YaeT Ha
MTOCTaBJICHHBIE BOTIPOCHI.

HccaenoBaresabckuii npoekt (pedepar)

HccnenoBaTenbckuil MPOEKT — MPOEKT, CTPYKTypa KOTOpOro mpuOimkeHa K GopmaTy
HAyYHOTO WCCJICIOBAHUS M COJEPKHUT JOKa3aTeNbCTBO aKTyalbHOCTH W30paHHOW TEMBI,
olpeieNieHne HayqHo! npoOieMsl, IpeMeTa U 00beKTa UCCIIE0BAHNS, Lieel U 3ajau, MEeTOJIOB,
HWCTOYHHUKOB, UCTOpUOTpaduu, 00001IeHNE PE3yTbTATOB, BHIBOIBI.

Pe3ynpTaThl BRIOJHEHHS UCCIIEI0BATEIBCKOTO IPOEKTa opopmiisieTcs B Buae pedepara.

Kpumepuu oyenueanuss - TIOCKOJIBbKY CTPYKTYpa HCCIIEIOBATEIBCKOIO IPOEKTA
MakCUMaJIbHO MNpHONIMKeHa K (opMaTy HAy4HOIO HCCIIEAOBAaHMUS, TO IPU BBICTABICHUU
YUUTBIBAETCSI JIOKA3aTEIbCTBO AaKTYaJIbHOCTU TEMbI MCCIIEOBAaHUS, OINPEAEICHUE HAy4YHOU
npobsemsl, 00BEKTa M HpeaMeTa MCCIEeJOBaHUsA, Lelded U 3a1ad, MCTOYHUKOB, METOJOB
HCCIIEIOBAaHUS, BBIJBIKEHHE IMIIOTE3bl, 0000IEHNE Pe3yabTaToOB U (JOPMYIUPOBAHNE BBIBOJIOB,
0003HaueHNE NePCIEKTUB JaJIbHEHILIEro UcCiel0BaHHUs.

OneHka «omauunO» CTaBUTCS B Cilydyae, KOTrJa oOy4aroIIUHCs NEMOHCTPUPYET IMOJHOE
IIOHUMAaHHe MPoOJIeMBbl, Bce TPeOOBaHMsL, IPEIbABISAEMbIE K 33/1aHUI0 BBIIIOJHEHBI.

OneHka «xopowio» CTaBUTCS, €CIU OOy4alOIIMHCA JIEMOHCTPUPYET 3HAYUTEIbHOE
IIOHMMAaHHe MpoOJIeMbl, Bce TpeOOBaHUS, TPEIbSIBIAEMbIE K 33JaHUIO BBIIIOJHEHBI.

OneHka «yooeremeopumenvhoy CTAaBUTCS, €CIU OOydarolIMics, JAEMOHCTPUPYET
YaCTUYHOE IMOHMMaHHE NpoOJIeMbl, OOJBIIMHCTBO TPeOOBAHUHM, MPEIbABISAEMBIX K 3aaHUIO,
BBITOJTHEHBI

OneHka «neyodosiemeopumenvHoy CTaBUTCS, €CIAM OOYyYarolUiics JeMOHCTPUpYET
HENOHUMaHMe Npo0IeMbl, MHOTHE TPeOOBaHUS, IPEbBIIAEMbIE K 3aJJAHNIO, HE BBINIOJIHEHBI.

3.2. OueHOYHbIe MATEPHAJBI /151 IPOBEIEHUS MIPOMEKYTOUYHOM aTTecTalun
3.2.1. Kputepnu oieHKH pe3y/1bTaTOB 00y4eHHs M0 AUCHHUILIMHE (MOAYJII0)

Ikana Pe3yabTartsl
Iloka3aTe/u oLleHUBAHMS Pe3yJIbTATOB 00yYeHUSs
OLlCHUBAHNSA o0yueHust
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TTIOCTIEJOBATENBHO U TPAMOTHO €r0 N3JIaracT, ONMpasich Ha 3HAHWS
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWI JeNaeT KBaJIH(UIMPOBAHHBIE
BBIBOJIBI M1 00001IIEHHsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSATHIMHU.
YmMmeer: - o0ydJaromuiics yMeeT caMOCTOATENBHO M IPAaBWIBHO pemarh ydeOHO-
npodeccoHaNbHBIE  3aJadud  WIM  33/laHds, YBEPEHHO, JIOTHYHO,
MOCIIEI0BATENBHO U ApPTyMEHTHPOBAHO U3JIaraTh CBOE PEIICHUE, UCTIONb3Ys
Hay4HBIC TTOHATHS, CChUIAACh HA HOPMATUBHYIO 0a3y.




Braneer: - 0OyJarouMiicsl BIIaJeeT PalMOHAIBHBIMUA METOJaMH (C HCIIOIb30BaHHEM
palMoOHaTBHBIX METOIMK) PEUICHHS CIIOXHBIX MPOQecCHOHAIBHBIX 3ajad,
TIPEICTABICHHBIX JIETOBBIMH UTPAaMU, KeiicaMu U T.11.;

[Ipu pemeHny MpoIeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOW TEOPETHYECKHX TMOJIIOKEHUH ¢ TpeOOBaHUSIMU DPYKOBOISIINX
JIOKyMEHTOB,

- 3JIOKEHHS MBICIIEH B JIOTHYECKOH 1TOCIIeJOBATEIBHOCTH,

- CaMOCTOSITENTFHOTO aHayn3a (haKThl, COOBITHIA, SIBIICHUH, MPOLIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.

XOPOIIO 3Haer: - 0o0yJaroIIuiics TBEPAO YCBOWI MAaTephal, JOCTATOYHO TPAMOTHO €ro
U3J1araeT, ONMpasCh Ha 3HAHUSI OCHOBHOH U JIOTIOJHUTEIBHOM JIUTEPATYPBI,
- 3arpynssiercs B (OpPMYJIMPOBAaHWHM KBaJH(DUIMPOBAHHBIX BHIBOIOB M
0000LICHN, OmepupyeT KaTeropusMH M TIOHATHSIMH, HO HeE BCeria
NPaBUJIBHO UX BEpUPHLIUPYET.

Ywmeer: - o0yvaroIuiicsi yMeeT CaMOCTOSITENIbHO M B OCHOBHOM IIPAaBUIIBHO PEIIaTh
y4eOHO-TIpodecCHOHaIbHbIE 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,
TIOCIIEIOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIIEHHE, HE B
TIOJIHOW MEepe HCIOJIb3Ysl HayuHbIE MOHSATHS M CCHUIKM HAa HOPMATHUBHYIO
0azy.

Bnaneer: - o0ydJarouiics B LIENOM BIaJeeT PAalMOHAIBHBIMU METOJAMU pEIICHUS
CIIOXKHBIX HpOd)eCCI/IOHaJ'IBHbIX 3aAa4, MpEeACTaBJICHHBIX JICJIOBBIMU UTPAMH,
KelicaMu U T.].;

[lpu pemeHnd CMOr TPOAEMOHCTPHPOBATH JIOCTATOYHOCTb, HO HE
TTyOMHHOCTh HABBIKOB,
- BBIJICJICHUSA TJIaBHOIO,
- M3JIOKEHHS MBICIIEH B JIOTMYECKOH MOCIIeJ0BATEIHOCTH,
- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHHMAMM PYKOBOASAIINX
JOKYMEHTOB,
- CaMOCTOATENBHOTrO aHajMu3a (DaKThl, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBS3H U THAJCKTHUECKOM PA3BUTHUH.

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

PUTEJIBHO H3J10’KEHHU U,

- TIOKa3bIBae€T HENOCTATOYHOCTh 3HAHMN OCHOBHOH M JOHOJHUTEILHOM
JUTEPaTypHl;

- c1abo apryMEHTHPYET HayuHbIE NTOJTOKEHHUS;

- MPAKTUYECKU HE CIIOCOOEH CPOPMYIUPOBATH BBIBOIBI  00OOIICHHST;

- YaCTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

VYwmeer: - o0yuaroluiicss B OCHOBHOM YMEET PelIuTh y4eOHO-TPOo(eCcCHOHATBHYIO
3aJady WIK 3aJlaHue, HO JOMyCKaeT OMHUOKH, cabo apryMeHTHPYET CBOE
pellIeHne, HEJOCTaTOYHO HCIIONb3yeT Hay4HBIC IOHATHUS U PYKOBOISIINE
JIOKYMEHTBIL.

Brnaneer: - oOywaronmuiicsi BiazeeT HEKOTOPHIMH pPAalMOHATIBHBIMH METOAAMHU
PpEeIIeHNs CTOXKHBIX MPO(ECCHOHATIBHBIX 33/1a4, IPEICTaBICHHbIX JETOBBIMH
WUrpaMu, KecaMu U T.[.;

[Ipu pemeHny MPOIEMOHCTPHUPOBAIT HEOCTATOYHOCTH HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIIEN0BATEIILHOCTH,
- CBSI3KM TEOPETHYECKUX IIONOKEHUH C TPeOOBAHMSAMH PYKOBOAAIIMX
JOKyMEHTOB,
- CaMOCTOSTENTFHOTO aHanu3a (hakThl, COOBITHIA, SIBICHNH, MPOIECCOB B UX
B3aMMOCBSI3H U THAJICKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaeT: - 0OyJarommiics He yCBOMII 3HAUUTEIFHON YAaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He (OPMYITUPYET KBAN(UIIMPOBAHHBIX BRIBOJIOB M 000OIICHHUIA;
- HE BJIAJEET CUCTEMOI MOHITHIA.

YmMmeer: oOydaromuiics He MOKa3zal yMEHHE pemars ydeOHO-Tpo(ecCHOHATBHYIO
3a/1ady WK 33JaHue.

Brnaneer: HE BBHINOJHEHBI TPEOOBAHMS, NMPEIbABISIEMbIE K HABBIKAM, OLCHUBACMBIM

«YAOBJICTBOPUTCIBHOY.

3.2.2. KoHTpO/bHBbIE 3aJaHUA M/WJIM MHbIEe MaTepHAaJIbl /ISl POBeJIeHUs MPOMEKYTOYHOI

aTrecTanuu
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Chucox BOIIPOCOB VIl YCTHBIX OTBETOB (BapI/IaHTLI TeCTa)

1.

2.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

OcHOBHBIE 0O0JIACTH HCIHOJB30BAHUS HOHHOTO OOMEHAa B COBPEMEHHONH XHMHYECKOM
TEXHOJIOTUH U THPOMETAILTYPTUH.

O6mas knaccuukanus HOHOOOMEHHBIX MaTEPUAIIOB.

Knaccugukamuss HeopraHn4eckKMx HWOHMTOB. IIpMHIMNHMAIBHBIE METOIBI CHUHTE3a
IpaHyJIMPOBAHHBIX HEOPTAaHUYECKHX HOHUTOB.

HNonooOMeHHbIE CBOWCTBA HEOPraHMYECKMX HOHUTOB PA3IUYHOTO THIA, MPHUPOIA
CENIEKTUBHOCTH HEOPTaHUYECKUX NOHHUTOB.

Knaccugukanuss moOHOOOMEHHBIX CMOJI. THITBI MOJIMMEPHBIX MAaTpPUI] MOHOOOMEHHBIX
cMoJ, (YHKIMOHAJBHBIE TPYNIbl KAaTHOHUTOB, aHUOHUTOB, KOMIUIEKCOOOPA3YIOIIUX
MOHUTOB. MapKupoBKa HOHOOOMEHHBIX CMOJI.

CuHTEe3  KOHACHCAIMOHHBIX W  TOJMMEPU3AIMOHHBIX  HMOHOOOMEHHBIX  CMOJ
(mMpuHUMOUANbHBIE OCHOBBI). ['eeBble M MaKpONOpPUCThIE HOHOOOMEHHBIE CMOJIBL,
CpaBHUTENbHBIE XapakTepUCTHKH. OCHOBBI CHHTE32 MaKpOIOPUCTHIX HOHOOOMEHHBIX
CMOIJL.

CriocoObl  BBeleHUS ~ (PYHKUHMOHANbHBIX  TpPYyNI B TOJMMEPHBIE  MaTpPUIIbI
MOJIMMEPU3AIOHHBIX HOHUTOB.

HNonooO6mennbie MeMOpaHbl. Tumbl HMOHOOOMEHHbIE MeMOpaHbl, NPUHLUIUAIbHBIE
CTOcoOBI CHHTE3a TOMOTCHHBIX M T€TEPOTEHHBIX MeMOpaH. [IpumeHeHne HOHOOOMEHHBIX
MeMOpaH.

AxtusHnble yriu. [lomyyenue, crpoeHrne, HOHOOOMEHHbIE CBOMCTBA, IPUMEHEHHE.
TBakcel 1 UMIIperaanThl. CIOcoOBI BBEJCHHUS DKCTPAreHTOB B TIOJTMMEPHBIE MATPHUIIBL.
OCHOBHBIC XapaKTEPUCTHKH WOHWUTOB: TOJHAs OOMEHHAs €MKOCThb, YACIbHBIH 00BeEM,
Ha0yXaeMoCTb, ¥ CHOCOOBI WX ompenencHus. B3auMocBsa3p HaOyxaHHUsT MOHUTOB C HMX
€MKOCTBIO, CHIMTOCTBIO, BHMJIOM IIPOTHBOMOHA, KOHILIEHTpAlMEeH M KUCIOTHOCTHIO
pacTBopa.

HeoOmennass cop6must snextposutoB (/loHHaHOBCKOEe moriomenue). PakTtopel, OT
KOTOPBIX 3aBUCUT BEJIMUYMHA HEOOMEHHOH COpOLMHU AIIEKTPOIUTOB.

KucnoTHO-OCHOBHBIE CBONCTBA HMOHHUTOB, ()OpMAa KpPUBBIX MOTEHIIHOMETPUYECKOTO
TUTPOBaHUA (3aBUCUMOCTEHl eMKocTH OoT pH pacTBOpOB) CHIBHO- M CIA0OKUCIOTHBIX
KaTUOHUTOB, CHJIHO- U CJ1a000CHOBHBIX aHUOHUTOB.

[lonsiTue cenekTUBHOCTHM MOHHOro oOMeHa. KoHcTaHTa paBHOBECHs MOHHOIO OOMEHa,
ko3 durmeHt pacrpeeneHus, kodurmeHT pasnueneHusl. [TonsiTue
JIEKTPOCEIIEKTUBHOCTH.

B3auMocCBs3b CENEKTHBHOCTH HOHHOTO OOMEHa C B3aUMOJEHCTBUAMU B (pa3e pacTBopa U
B ¢a3ze HOHUTA.

OcHoBHBIE (haKTOPBI, ONPEAEISIONINE CEIEKTUBHOCTh KATHOHHOT'O U @aHMOHHOI'O 0OMeHa.
Psansl cpoicTBa KaTMOHOB K CHJIBHO- M CIA0OKHCIOTHBIM KaTHOHUTAM, AHHUOHOB K
aHMOHHTAaM.

BnusiHue cTpoeHHs HOHUTOB (HPUPOABI MATPULBI U CIIUTOCTH) HA CEJICKTUBHOCTD
noHHOTrO oOMeHa. CUToBOM AP GEKT.

Ocob6enHoctu HMOHHOTO oOMmeHa Ha  KOMIUIEKCOOOPAa3yIOMMX NOHUTAX.
Kommuiekcoo6pa3zoBaHne HOHOB METAJJIOB € (PYHKIIMOHAJIbHBIMU TPYIIIAMUA HOHUTOB.
OOmre 0COOEHHOCTH MOHHOTO OOMEHa B KOHIEHTPUPOBAHHBIX pacTBOpax. BnusHue
KOHIIEHTPAllMU U COCTaBa paCTBOPOB Ha CEJIEKTUBHOCTh KATHOHHOTO OOMEHa M aHMOHHOTO
oOMeHa.

AHMOHOOOMEHHAas cOpOIMSI HOHOB METAJUIOB B paCTBOPAX € MEPEMEHHOM KOHIIEHTpaLueil
KHUCJIOT WJIM COJIeH, aHMOHBI KOTOPBIX CIIOCOOHBI K KOMILIEKCOOOPA30BAHUIO C HOHAMHU
METaJUIOB (Ha IpUMepe COJISTHOM KUCIIOTHI).

MexaHuueckasi CTOMKOCTh MOHMTOB: MeEXaHHUYECKass IMPOYHOCTh M OCMOTHYECKas
ycToiunBOCTh. DaKTOPHI, BIMAIOUINE HA MEXaHUYECKYI0 CTOMKOCTh MOHUTOB, METOJIBI
OLICHKH.
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22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

Tepmudeckass yCTOMYMBOCTb MOHUTOB. IIporecchl, Mpoucxoaauiue npyu HarpeBaHuy Wiv
3aMOpPXMBAHUU HOHOOOMEHHBIX CMOJI M HEOPTaHUUECKUX HOHUTOB. OCHOBHBIE (DaKTOPHI,
ONPEAEISAIONINE TEPMUYECKYIO YCTOWUYNBOCTh HOHUTOB, KDUTEPUHU OLIEHKH.

XuMuyeckasi yCTOMYMBOCTh HOHOOOMEHHBIX CMOJI U HEOPraHUYECKUX HOHUTOB. Peakiuuy,
MIPOTEKAIOIIKUE MPU B3aUMOJAEHCTBUM HOHHUTOB C PacTBOpaMHU pPA3JIMYHBIX pPEAreHTOB.
MeTo1bl OLIEHKM XUMUYECKON YCTOMYMBOCTH HOHUTOB.

PagnanmonHast cTOMKOCT, MOHUTOB. Peakiium B HOHUTaX, TPOTEKAKOIIME O] AEHCTBUEM
paguanmoHHOro oO0iy4deHus. MeToabl OLIEHKH PpaguallMOHHON CTOMKOCTH HOHHUTOB.
CpaBHUTENIbHBIE JAHHBIE O PAAUALIMOHHON CTOMKOCTH MOHUTOB Pa3IM4HOM MPUPOIbI
OTtpaBiieHue MOHUTOB U CIIOCOOBI €r0 YCTPAHEHUS.

Cranuu noHOOOMeHHOTO Mporecca. OCHOBHBIE CLIOCOOBI OCYIIECTBICHNUS HOHOOOMEHHBIX
MPOIIECCOB (CTATUYECKUH, TUHAMUYECKUN, HETIOBIKHBIN, IBUKYITUNACS CIIOW MOHUTA),
UX TOCTOMHCTBA M HEJIOCTATKU, KPUTEPHUH, JIeXKAlle B OCHOBE BbIOOpa criocoba.
OcHOBHBIE TUITBI HOHOOOMEHHBIX aIapaToB.

[lonsitne mzorepmbl copOumu. [lpuHIMN pacuera yucia anmapaToB NMPU MPOBENECHUU
MOHOOOMEHHOTO Tpoliecca B KacKaJe anmnapaToB CTaATUYECKUX YCIOBMSX (B ammaparax
MIEPEMEILINBAHUEM ).

CopOrus B Kackajie anmnapaTroB cTaTHUECKuX ycinoBusax. CopOuus U3 mysbi, COpOIMOHHOE
BbIIIIENIAYMBaHHE

Jlunamuka noHHoro oomena. @opmupoBanue GpoHTa COPOIMM MOHOB B KOJIOHHE U €r0
nepemMelnieHue no Beicote ciosl. [lonHas auHaMuyeckast oOMeHHasi EMKOCTb U €MKOCTb J10
MpocKoKa. BbIxoiHbIE KpUBBIE COPOLIHHL.

VYpasuenue [llunosa. OcHOBHBIE (PaKTOPBI, OKA3bIBAIOIINE BIMSHUE Ha (DOPMY BBIXOTHBIX
KpPUBBIX.

HecopOmus  (9mroMpoBaHnEe) HMOHOB. BbIxoaHble KpuBbie aecopOumuu. DakTopsl,
OKa3bIBaIOIIMe BIUsSHUE Ha (JOPMY BBIXOJHBIX KPUBBIX JAecopOruu. OCHOBBI TapelovYHON
TEOPHH.

Bunet  woHooOMeHHOUM Xpomatorpaduu (ppoHTanbHas, ditoeHTHas). Kpurtepuun
MPUMEHUMOCTH TOTO WJIM HHOTO BHJIa XpoMarorpaduu Ass pa3AeaeHus] HOHOB METAJUIOB.
OmoeHTHas Xxpomarorpaduss U ee pasHOBUAHOCTH. [IpuMeHeHHe pa3TU4HBIX BUIOB
xpomaTorpaduu it pelieHus IpakKTUUECKUX 3a/1a4.

OcHOBHbIE TMPUHIUINBI, JIEKAllMEe B OCHOBE BbIOOPAa HMOHOOOMEHHOW TEXHOJIOTHHU.
Meroauka mpoBeACHHS TEXHOJIOTHYECKUX UCCIIETOBAHUM.

Kuneruka wmonHoro oOmeHa. [loHSTHE CKOPOCTHIMMUTHPYIOIIEH CTaauu. XapakTep
3aBUCHMOCTEHN CTEIEHU JOCTHXKEHHUSI PABHOBECHUSI OT BPEMEHU IIPU IJIEHOYHOM U T'eJIEBOU
muddy3un. Metoapl onpeeneHus CTauu, TUMUTHPYIOIIEH CKOPOCTh HOHHOTO OOMEHa.
Kosdbdunmentst auddy3un HOHOB, B3aUMHOE BIHSHHE OOMEHHUBAIOLIUXCS HOHOB,
sbdekTuBHbIe KOAPIUIUEHTH auddy3un, BpeMs noinyoomena. OcHOBHBbIE (DaKTOPBHI,
BIIUSIIOLIME HA CKOPOCTh HOHHOTO OOMEHa.

Brnusinue Temnepatypsl Ha paBHOBECHE U KWHETHKY HOHHOTO OOMEHa.

Wonnblii 0OMeH B Ipolieccax BOJIONOATOTOBKY (JIEKaTHOHUPOBAHUE, TIEHOHU3AIINSA).
[IpuMeHeHne aKTUBHBIX yried B THAPOMETAJUTYPrUU 30J10Ta.

[IpumeHeHre HOHOOOMEHHBIX CMOJI B TUPOMETAILTYPTHUHU 30J10Ta.

WNounblit 0OMEH B TEXHOJIOTUHU ypaHa.

WNouublii 0OMEH B TEXHOJIOTUH MOJIMO/IeHA.

WNounblit 0OMeH B TEXHOJIOTHUHU BoJIb(pama.

WNouublii 0OMEH B TEXHOJIOTUU PEHHUSL.

WNouublit 0OMEH B TEXHOJIOTUN CKAHIMSL.

HNouubplii 0OMEH B TEXHOJOTHH pa3felieHUs] PEeAKO3EMENbHBIX IJIEMEHTOB U TOTYYCHHUS
COCIMHEHUN UHANBUAYATbHBIX PEAKO3EMEIbHBIX 3JIEMEHTOB.

Nounblii 0OMEH B TEXHOJIOTUU TUTATUHOBBIX METAJLIOB.

WNounblii 0OMEH B TUAPOMETAILITYPTUN MEIH.
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50.
51.

Honnsblit 00MEH B THIPOMETAIUTYPTUU HUKEIS U KOOAJbTa.
HNonooOMeHHbIE MPOLECCH OYUCTKH MPOMBIIIJICHHBIX COPOCHBIX PACTBOPOB M CTOYHBIX

BOJ IPEANPUATHI 00pabOTKH IIBETHBIX METAJUIOB, FAJIbBAHUYECKUX YCTAaHOBOK.

52.
53.

ATOMHOM 3HEPIreTUKE.

Honnblit 0OMEH B TEXHOJIOTUH ILTYTOHUS
Honnelii oOMeH B mpoleccax 00€3BPEKHBAHUS KHUJIKAX PAJAUOAKTHBHBIX OTXOJIOB B

3.2.3. Metoanyeckue MaTepHaJbl, ONpelesiolie MNpoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMEHHUIi, HABBIKOB B X0/1¢ IPOMEKYTOYHON aTTEeCTALNHU
IIpoueaypa oueHnBaHus 3HAHMI (TeCT)

Hpez[naraeMoe KOJIMYECTBO 3aTaHHUI

20

[ocnenoBaTelbHOCTH BHIOOPKHU

Onpeaeﬂ CHa 110 pasaciiaM

Kputepuu ouenku

- HpaBI/IHLHHﬁ OTBCT Ha BOITPOC

«5» ecnu npaBmwIbHO BhIMONHEHO 90-100% TecTOBBIX 3aAaHui
«4» ecnu MIPaBWIIBHO BBIMOIHEHO 70-89% TecTOBBIX 3aaHUIt
«3» ecnu MIPaBUWJIBHO BBIMOJIHEHO 50-69% TecTOBBIX 3aJaHUI

IIpouenypa ouneHMBaHus 3HAHUI (YCTHBIH OTBET)

KaXJ0ro pasacia

[Ipenen AnuTENnbHOCTH 10 MuHyT
IIpennaraemMoe KOJIUUECTBO 3aJaHUI 2 Bompoca
[TocnenoBaTenbHOCTH BEIOOPKH BOIpocoB u3 | CiydaiiHas

Kpurepuu oneHKH

- TpeOyeMbIii 00bEM U CTPYKTYpa

- U3NIOKEeHHe MaTepraia 6e3 (akTHYeCKUX OIUOOK

- JIOTHKa H3JI0KEHHSI

- HCTIOJIb30BAHNE COOTBETCTBYIOIIEH TEPMHUHOIOT U

- CTWIb PEYU U KYJIbTypa peiu

- I0A00p MPUMEPOB UX HAYYHOU JINTEPaTyphl U MPAKTHKU

«5» ecnu TpeOOBaHMUs K OTBETY BBIIIOIHEHBI B IOJIHOM 00beMe

«4» ecnu B 1IEJIOM BBITMIONHEHBI TPeOOBaHUS K OTBETY, OJHAKO €CTb
HeOONbIINE HETOYHOCTH B U3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMUS BBHINOIHEHB! YaCTUYHO — HE BBLIEPKaH 00bEM, ecTh

(dakTHyeckue  OIIMOKM,  HapylleHa JIOTMKA  HM3JIOXKEHUs,
HE/I0CTATOYHO HCIIONIB3YETCs COOTBETCTBYIONIAs] TCPMUHOIOIHH

IIpouenypa oumeHMBaHUsI YMEHMH U HABBIKOB (pellleHHE MPO0JIeMHO-AHAJIUTUYECKUX H
NMPAKTHYECKUX Y4eOHO-PO(heCcCHOHATIBLHBIX 32/1a4)

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

1

[Tocen0BaTenbHOCTE BHIOOPKH

CrnydaiiHast

Kputepnu ouenku:

- BBIZICTICHHE U TIOHUMaHHE TIPOOJIEMBI

- YMeHHe 00001IaTh, COMOCTABMIATH PA3JIMYHBIE TOUKH 3PEHU

- TIOJIHOTA MCIIOIb30BAaHMS HCTOYHUKOB

- HaJIM9Me aBTOPCKOM ITO3UIIH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCTONB30BaHHE COIMAJIBHOTO OIbIiTa, Martepuanos CMU,
CTaTUCTUYECKUX JAHHBIX

- JJOTMYHOCTH H3JIOKEHUS

- YMEHHE CIIeNaTh KBaTU(PHUINPOBAHHBIE BBIBOABI 1 000OIICHHS C
TOYKH 3PEHHUS PeIIeHIs MPodeCCHOHATBHBIX 3a/1a4

- YMEHHUE MPUBECTH TIPUMEP

- OOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOUIEW TEPMHUHOIOTHEN

«5» ecnu TpeOOBaHMUS K OTBETY BHIIIONHEHBI B IOJIHOM 00BeMe

«4» ecnu B LEJIOM BBINONHEHBl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEeOONbIIME HETOYHOCTH B M3JIOKEHHH HEKOTOPBIX BOIIPOCOB.
3arpynsasieTcs B (OpPMYITMpPOBAaHWH  KBATU(PHUINPOBAHHBIX
BBIBOZIOB U 0000IIEHHIT

«3» ecnn TpeOOBaHMs BHITIOIHEHB! YACTHYHO — MBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUs, OJHAaKo clabo apryMeHTHpyeT HaydHbIe
MOJIOKEHNS, TPAKTHYECKH HE CIIOCOOEH  CaMOCTOSITEIEHO
chopMynHupoBaTh BHIBOABI M OOOONICHWS, HE BHAWT CBS3b C
pohecCHOHAIBHOM e TEIbHOCTHIO
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4. YyeOHO-MeTOAMYECKOe M MAaTepHaJbHO-TeXHHYeCKOe ofecneyeHHe JHCHUILIMHBI
(Moxyis)
4.1. DueKTpOHHbBIe Y4eOHbIe U31aHusl
1. Kynpesatbix, H. B. ®usuka meramno. PeakozemenbHble METaIbI U UX COCIUHEHHUS :
yueOHOoe mocobme s By3oB/ H. B. Kyapearteix, A. C. BomeroB. — Mocksa :
NznatensctBo FOpaiit, 2022. — 197 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-
9977-8. — Texkcrt : anekTponHHbI // Obpa3oBaTenbHas matdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492228.
2. Tlonsxos, E. I'. Metamnyprus peIko3eMelbHbIX METaJIOB : ydeOHOe nocobue yist By30B /

E.T. IlonsxoB, A.B.HeuaeB, A.B.CwmupaoB.— 2-¢ wu3m, crep.— Mocksa:
NznatenscrBo FOpaiit, 2023. — 501 ¢. — (Bricmee o6pazoBanune). — ISBN 978-5-534-
12813-0. — Tekcer : anekrpoHHbIH // OOpazoBarenbHas iaropma FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/518961.
4.2. DeKTpoHHBIE 00pa3oBaTebHbIE PeCypChl
1. DnextponHas 6GuGnuoTedHas cucrema «95C FOPAWT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnextpoHHO-OmMOMMoTeuynas cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OndimoTeuHas cucrema «KOHCYyIIbTaHT CTyIeHTa» [ DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snextpoHHass OumbOnuoteka [OnekrtpoHHBIA pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas oubnuotexa «KubepJlennnka» [Dnexrponusiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Hudopmanmonnas cucrema «EgmHOoe OKHO m0oCTynma K 00pa3oBaTeNIbHBIM pecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. ®depepanbHbIl TEHTP HWHOOPMAIMOHHO-00PA30BATEIbHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemMeHHbIe NpodeccHOHATbHBIE 0a3bl JaHHBIX U UH(POPMANMOHHBbIE CIIPABOYHbIE
CUCTEMBI

OO6yuaromumcst obecriedeH J0CTyn (YAQJCHHBIA JIOCTYN) K HHXKE CICIYIOIINM
COBPEMEHHBIM PO eCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:

1. CnoBapun ™ OSHUOMKJIONEIWM Ha Akamgemuke [OnekTpoHHbii pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nHGOPMAIIMOHHO-TIPABOBOTO oOecnedeHus «I apaHT» [DIeKTpoHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMUEH3HMOHHOTO M CBOOOJAHO PACHpPOCTPAHSEMOr0 MNPOrpaMMHOIO
olecreyeHusi, B TOM YHcCJIe 0T€4eCTBEHHOT0 MPOM3BO/ICTBA
1. JIuneH3noHHOE MporpaMMHOE obecrieueHure: onepanuonHas cucrema Microsoft Windows,
nakeT oducHbIx npuiaoxennii Microsoft Office.
2. CB000IHO pacmpocTpaHseMoe MPorpaMMHOE oOecrieueHre: CBOOOTHBIE TAKeThl O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IIporpammHoe obecreyeHHe OTEYECTBEHHOTO IPOM3BOJICTBA: CIPABOYHO-IIPABOBAsS
cucrema «lapanT» (DneKTpoHHBIN nepuoandeckuil cnpaBouyHuk «Cuctema TAPAHTY),
obpasoBarensHas mnardopma FOPAUT (DnekrponHas 6uGmuoreunas cuctema «3BC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTPOHHO-OMOIMOTEUHAs CHCTEMa
ZNANIUM, snextponHas 6ubnuoteyHas cuctemMa «KOHCY/IbTaHT CTYIEHTa.
4.5. O6opynoBaHue U TEXHMYECKHUE CPeACTBA 00y4eHUs

Jis peanuzaluyd JUCHUILTAHBL (MOIYJS) HCIONB3YIOTCS Y4eOHBIE ayIUTOpUU IS
NpoBeAeHUsT y4eOHBIX 3aHATHHA, KOTOPbIE OCHALIEHbl OOOPYAOBAaHHEM M TEXHUYECKUMHU
cpeacTBaMu OOy4eHHs, U MOMELICHUS Ul CaMOCTOSTENbHOM paboThl 00yJaromuxcs, KOTopble
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «MHTepHeT» H
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oOecredeHbl JIOCTYIIOM B JJIEKTPOHHYI0 HWH(OpMaMOHHO-00pa3zoBaTenbHylo cpeny PXTY
uMm. JI.1. MenneneeBa. Jlomyckaercst 3aMmeHa 000pYOBaHHSI €T0 BUPTYaTbHBIMU aHAJIOTAMH.

HaunmenoBaHue y4eOHBIX Ay IUTOPHIl UIA OcHaleHHOCTh YUeOHBIX AyAUTOPHIl ISl IPOBeEICHUA
NpoBeAeHUs] YUeOHBIX 3aHATUH U Y4eOHBbIX 3aHATHII U MOMeIIeHUI IJIs1 CAaMOCTOSITeILHOM
MOMeELIeHUI /ISl CAMOCTOSITeJIbHOI pa6oThI 000pyI0BAHMEM U TEXHHMYECKUMH CPeACTBaMH
padoTer* o0y4eHust
VYueOHble  ayauTOpUu  JUId  TIpOBeNeHHs | YueOHas ayAauTOpusl YKOMIUIEKTOBaHA CIELHaIN3WPOBAHHON
y4eOHBIX 3aHITHIH MeOernplo, OTBEYAIOIIECH BCEM YCTAHOBJIEHHBIM HOpMaM W

TpeOOBaHUsIM, 00OpYJOBAaHHEM W TEXHHUYECKHMHU CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYNIBTUMEANHHOE 000pYAOBaHNE).
[Tomemenue 11t caMOCTOSITENEHON pabOThI IlomemieHnne  OCHAaIIEHO  KOMIBIOTEPHOM  TEXHUKOH  C
BO3MOXKHOCTBIO ~TOAIKIIOYeHUsT K cern «VHTepHeT» w
obecrieueHHeM JOCTyNa B DJIEKTPOHHYIO HWH(OPMAaIHMOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.. MenneneeBa u k
9bC.

* Homep KOHKpETHOW ayAWTOpWH yKa3aH B INpHKa3ze 00 ayauTopHOM (oHAe, pacnucaHuM ydeOHBIX 3aHSTHH U
pacIcaHuy IPOMEXYTOUYHON aTTeCTAlNH.
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