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Pabouas nporpaMma AUCUMIUIHHBI « XHMHS M TEXHOJIOTHS METANI00PraHHYECKHX COeIHHE-
HUHY» paspaboTaHa B COOTBETCTBUHU ¢ (he/lepaNbHBIMU FOCYAaPCTBEHHBIMA TPeGOBAHUAMMU, YTBEp-
KJIEHHBIMH NpHUKa3oM MUHUCTEPCTBa Hayku M Bhiciuero obpasoBanus Poccuiickoii ®enepaimu ot
20 oxta6pst 2021 r. Ne 951; nacnioprom HayuHoii crietnansHocTy 1.4.8. Xumus sneMeHToprannye-
CKHX COEIMHEHHUH.

1. Heabio AuCHMIUIHHBL « XHUMHSI W TEXHOJIOTHsS METANIOOPTaHUYECKHX COeAMHEHHT» SB-
JA€TCA CO3JaHWe aclMpaHTaM YCIOBMH s npuoOpeTeHus HeOOXOAUMOro JUis OCYLIECTBICHHS
Npo(hecCHOHaNbHOM 1eATebHOCTH YPOBHS 3HAHWMH, YMEHMH, HABBIKOB, OIBITA JEATENLHOCTH B 00-
JIaCTH 37IEMEHTOOPraHUYECKOH XHMHUM, a TaKKe COBPEMEHHBIX M IEpPCHEKTUBHBIX HaNpaBieHHi B
CMEKHBIX 00/1acTAX M MOArOTOBKM K 3allUTe JUCCEPTALM HA COMCKAHHME YYEHOMH CTeNeHH KaHIH-
JlaTa HayK.

2. 3a124M OCBOEHHSI JHCLMILIHHbI

3ajauyaMy  OCBOEHMs JMCUMIUIMHBI «XHMHSL M TEXHOJNOrHA METa/I0OPraHHYeCcKHX
COEMHEHHUI» ABIAIOTCA:

I. @opMupoBaHHe CHCTEMATHYECKUX 3HAHWI B 0GJACTH XMMHH M TEXHOJIOTHMH METalI00p-
raHUYECKHX COEIUHEeHUH,

2. Oenanenne 6a30BEIMH 3HAHWAMH XHMHHM METANIOOPraHMYECKMX COENMHEHMI, a TaKkKe
BOINPOCAaMU CTPOEHMs U UX PEaKLIMOHHOMN COCOGHOCTH.

3. M3yyeHne OCHOBHBIX 3aKOHOMEPHOCTEH XHMHYECKHX MPOLECCOB, B3AHMOCBA3H CTPYKTY-
pa/cBolicTBa/peakLiMOHHAs COCOOHOCTh METANIOOPTAHHYECKUX COeIHHEHHIA.

3. MecTo AMCUMILIHHBI B CTPYKTYpPe INPOrpaMMbl ACIHPAHTYPbI

Hucuuniuna « XuMus 1 TEXHONOTHS METa1]100praHHYeCKUX COeMHEHHI» ABAeTC 00s13a-
TeJIbHON IMCLMIIMHON 06pa3oBaTebHOrO KOMIMOHEHTa Gi1oKa « {ucumMnauHbl (MoayiH)» y4eGHOro
nilaHa Hay4YHO# crieuuanbHocTH 1.4.8. XuMust a1eMeHTOpraHMYecKHX CoeIMHEHHIA.

4. ®opma 00yyeHus:: ¢ UCTIONBL30BAHHEM PA3IMUHBIX 06Pa30BATENBHEIX TEXHOIOTHI, B TOM
YHCTIC IMCTAaHIMOHHBIC 00pa3oBaTeNbHbIE TEXHOIOTHH, JIIEKTPOHHOE 06yueHHe.

5. TpeGoBanusi K mocrynaoumemy onpejensiorcs MefepanbHEIM 3aKOHOATENLCTEOM B
obnacti 06pasoBanus, B ToM umcie, [TopsakoM npuema Ha ofydeHHe MO [POrpamMme MOATOTOBKH
Hay4HBIX M Hay4HO-NEJaroriyecKux KaapoB B aCUPaHTYpPe Ha COOTBETCTBYIOIMI YUeOHBIH rog.

6. Ilnanupyemble pesyabTaThl. TpeGoBaHHS K pe3yabTaTAM OCBOCHHS AHCIHILIHHDI
«XMMHSI H TEXHOJOIHSI METAII00PraHHYecKHX COeHHEHHII».

B xone ocroeHus nucummivubl « XUMHUS U TeXHOTOTHS METalJIOOPraHHYeCKUX COSIHHEeHHH»
WIET JaNbHeiinee (GOPMHPOBAHHE OJEMEHTOB (3HAHMi, yMeHMH, HABBIKOB M (WiM) ONBITA
,E[CHTSJ'IBHOCTH) aclnuvpaHTa:

CIOCOGHOCTD K CaMOCTOSATE/IBHOMY 00YY€HUIO HOBBIM METOaM MCCIEN0BAHMS,

CMOCOOHOCTb K TMOHMMAaHHMIO OCHOBHBIX MpoGneM B CBOEH NpeaMeTHO o6nacTy, BeIOOpY



METOMIOB U CPEJCTB UX PElEHHS;

CMOCOOGHOCTE CAMOCTOSTENBHO NMPUOGPETATH U MCTIONB30BATD B NPaKTHYECKOH NeATeIbHOCTH
HOBbIC 3HAHUA M YMCHUSA, B TOM YHMCJIC B HOBBIX OO/IACTSX 3HAHHI, HEMOCPEICTBEHHO He CRA3AHHBIX
Co cepoit CBOMX HCClie10BaHMIl;

CMocCOOHOCTh aHaJIM3UpOBaTh COCTOSIHHE Hay4HO-TEXHHYECKOMH npobJemsl,
CHCTeMATH3UPOBATL M 06001WATh HAyYHO-TEXHHYECKYI0 HH(OPMALIHIO M0 TeMe HCCIIEJOBAHHIA;

CIIOCOOHOCTL ~ OEHMBATh  HAYYHYIO  3HAYMMOCTH M NEePCNEeKTHBLl  NPHKIAAHOIO
MCMOJIE30BAHMSA PE3YJILTATOB UCCIIE10BAHMIA.

B pesynbrare ocBOeHMs AUCLUIIMHBI ACHHPAHT HOJIKEH:

3HaTh: MPeAMETHYI0 061aCTh XUMHUHM M TEXHONOTHH MEeTaNJI00PraHM4eCKUX COEMHEHUIT B
COOTBETCTBHH C [AcCMOPTOM HayyHO#t crneumansHocTH 1.4.8. «Xumus IEMEHTOPraHHUECKUX
COCIMHEHUI»; OCHOBHBIE [OCTHIKEHMS M TEeHIEHLHH pPasBUTHA XUMHU W  TEXHOJOIMH
METalIOOPraHUYeCKUX  COE/MHEHMH,  HOBbIE  MNOAXOABI K  CHHTE3y M BBIEICHHIO
METalJIOOPraHMYEeCKHX COEJIMHEHUH; COBPEMEHHBIE MOAXOIBI K NIPOMBIIIIEHHOMY  TIOJIYYEHHMIO
OCHOBHBIX METAJIJIOOPTraHUYECKHX COEAMHEHHIA.

YMeTb: CcQOpMYNHpOBATE 3a4auM HAYYHOTO MCCNEOBAHHS B OBIACTH NOJy4YeHUs: |
M3YYCHHs CBOHCTB METAJIOOPraHHYeCKMX COeMMHEHMH, a TaKke BBIOpaTh HEOOXOAUMEIE METOIEI
UX pelleHHs .

Brnanets: cnoco®HOCTBIO mpennoxuTs XHUMHYECKYIO M, B Pslle Clly4aeB, TEXHOJOTMYECKYIO
CXEMY I0Jy4YEHHs METAJNIOOPraHHYECKUX COeIHHEHH I,

7. Copepixanue QU CHUNINHBI
O61mas Tpy10eMKOCTh TUCUUIUTHHBI COCTABISET 5 3aUeTHbIE enuHulpl (180 akan, yacos).

7.1. Pacnpenenenne obbeMa JUCUHILIHHBI 110 pasnenam (TemaM), cemecTpam, BHAAM
yuebHol paboTel u Gpopmam KOHTPOJIs.

No O6wem (B akaz.u.) D@opMBI TEKyLIEro
paszaena Bceero | Konrakrhas paGora CP KoHTpons | KOHTponst yeneBaemocTu
(no  Bupam  yueGHBIX
3aHATHI) @OpMBI TPOMEKYTOUHOIH
Bceero | JIK [1P arTecTaluu
1 40 15 12 3 16 9 YcTHoe cobecejoBaHte
2 70 27 17 10 23 20 YcTHoe cobeceioBaHue;

BBITIOJTHEHHE MTpaKTH4Ye-
CKOTro 3ajaHus

3 70 27 17 10 23 20 VerHoe cobecenorantie;
BBITIOJIHEHHE MPaKTHYe-
CKOro 3aJaHus

ITo marepu- | 180 DK3ameH
allaM Kypca

Bcero 180 112 62 50 39 29




7.2. HanmeHoBaHHe H COAePKAHME PA3AeJO0B JHCIHILIHHbI

Ne
pasaena

HaumeHnoBanue
paszena

Conepixanue
paszena

1

Beenenue

XHMHS METaI00PraHHYeCcKHX COCAUHEHHH - CTOpHs pas-
BUTHsA, pPOJIb U MECTO METAJUIOOPraHHYe-CKHX COEIMHEHHH B
COBPEMEHHOH XUMHH M T€XHONOTHH. THIIEI METANIOOPTaHHU-
HECKMX coeauHeHnH. Kiaccudukaums M HoMeHKiatypa.
Xumuueckas cBs3b B MOC.,

MeTtannoopranuueckue
COCIMHEHHUs] Herepexo-
HBIX METAJJIOB.

Mertannoopranyyeckue COeMHEHUs HENepexoIHbIX MeTal-
JIOB.

MeTannoopranuyeckue CcoevHeHHs: MeTamioB I rpymmsL
[lonyuenue, cTpoeHue, colicTsa, NpuMeHeHMe.
Merannooprannueckue coenuuerust metamios 11 rpynmesl.
[Tonyuenue, cTpoeHue, CBONCTBA, TPUMEHEHHE.
Metannoopranuyeckue coeauHeHus Mertamios Il rpyMnmnsl.
Ilonyyenue, cTpoenue, cBoiicTBa, npuMeHeHHe.

[lonyuenne MeramnopraHHyeckux coeauHeHHil B TMIPOMBILI-
JIEHHOCTH.

Merannoopranuueckue coeuHEHHs MeTaIoB V TPYIIIEL.
[Tonyuenue, cTpoenue, cBoicTBa, NpHUMeHeHMe.

Metannoopranuueckue
COCMHEHHA  Tepexo-
HBIX METaJIJIOB.

Merainooprauuyeckue coeaMHeHHs EPEXOIHBIX METAIIOB.
Knaccuduxauus u Homenknarypa.

ApEHOBEIE KOMIIEKChI MEPEX0JHbIX METAIOB.
LlnkiionentaaueHnibHble KOMIIEKCH TIEPEXONHBIX MeTajl-
JIOB.

Kap6oHubl nepexoqHeIX MeTannoB.

n-Komniekesl nepexoHbIX MeTaIoB ¢ onedrHamy.
Opranuyeckre COEAMHEHHS MEPEXOAHBIX METAIIOB C Me-
TaJJI-YTJIEPOIHBIMHU G-CBSI3SIMH.

8.3. JIaGoparopusle paGoTs! (JIB)
Y4eGHBIM N1aHOM He NpeayCMOTpPEHBI.

8.4. IlpakTHueckne 3austus (IIP)

Ne Ne pazpena - Tpynoemxocts
Eood TemaTHKa npakTHYECKUX 3aHATHI] PyA
n/m | JUCLMIIHHB (B yacax)
I 1 Knaccuduxauns u Homenknarypa METalJIOpraHn4ecKux 2

COEUHEHU.

METaJlJIOB.

Tunel xumuueckux ceszeit B MOC (o-, m-, p-, 8-, Tpex- u
MHOTOLEHTPOBbIC CBsA3M). BiusHue xapakrepa cBs3u Ha
csorictea MOC Ha npumepe TPUMETHIBHBIX MPOW3BOJI- 3
HbIX onementoB 11 rpynner (B, Al, Ga, In, T1). JloHopHo-
aKLenTopHble ¥ naruBHele cBA3H B MOC nepexonmbix




Tuner  xumnueckux cesazeii B MOC. JloHopHo-
3 1 aKLENTOPHBIE W JaTHBHBIE CBA3M B MOC mepexomHbix 2
METaIoB.

Metannooprannueckue coeauHenns meTamnoB I rpymmsi
4 2 (Rb). IMonyuenue, ctpoenue, croiicTBa, mpuMeneHue. Me- 2
TajlJI0OpPraHU4YeckKHe COENMHEHHMsl METa/IoB | rpynmsl
(Cs). Ionyuenue, cTpoeHue, cBOMCTBA, NpUMEHEHHe.

Mertannoopranuueckue coenrnenus merasmios Il TpYMIBI
4 2 (Be). INonyuenne, ctpoenue, ceoiicTpa, npuMeHeHne. Me- 0
TaJUIOOPraHUYeCKHe COeIAWHEHHs MeTamnoB Il rpynnel
(Cr, Ba). ITonyuewue, ctpoenue, cBoiicTsa, IpHMEHEHHE,

Merannoopranuyeckue coenunenus Merajion Il rpynmsl
2 (Cd). Tlonyuenue, crpoenue, cBoiicT-Ba, NpUMEHEHHUE,
Merannoopranuyeckue coenrnenns Metamion 11 rpynmnsl
6 (Ga, In, TI). ITonyuenne, ctpoenue, croiicTa, npuMeHe- 3
HUe. MerannoopraHuyeckie CoeMHeHHs MeTanioB V
rpynnsl (Sb, Bi). [lonyuenue, crpoenue, croiictea, npu-

MEHEHHeE.
3 XUMUs METallNIOPraHHYeCcKUX COeIMHEHHIH Tepe-XOIHBIX
7 Metasnos. [lepBrie npencTaBuTenn AaHHOMN TPymNbI co- 2

eﬂHHBHHﬁ, OCHOBHBIC BEXH Pa3BUTHSL.

Mertannoopranuyeckue coemHeHHs Nepexo-HeIX Me-
8 3 TaJlJIOB. 2
ApPEHOBBIE KOMILIEKChI MepexoHbIX METAJIOB, CTPOEHHUE.

Meraﬂnoopraﬂuqecxue COCOUHEHUsA IMepexon-HbIX Me-
3 TaJlJIOB.

9 I.[HKHOHCHT&,HHEHHHLHBIE KOMIUJIEKCBI TMEPeXOn-HBIX Me- 3
TaJlJIOB, CTpPOCHHE. Meraﬂnoopraﬂuqecxne COCIOMHEHMUA
NEpexXoa-HeIX METAJJIOB.

KapOoHuiibl nepexoHsIx MeTa/oB, cTpoeHHe.

MCTB.JTJ]OOPI‘&HH'—IGCKHG COCIHHECHUA MEepexol-HbIX Me-

3
10 TajJioB. 5

n-Kommiekchl  nepexoiHbIx MeTamior ¢ oneduuamu,
CTpOEHHE.

Bceero 23

9. Y4ebHo-MeTOoMUecKOE Ofecneden e sl caMOCTOSTENbHOI paboThl o0yuaromuxcs
N0 AHCHUILINHE

Buzbl camocTosTensHoit paGoThi 00yYaroIEerocs, MopsA0K U CPOKH €€ BHIMONHEHHS:

MIOATOTOBKA K JIEKUHMAM H MPAKTHUECKHM 3aHATHSIM ¢ MCIIOIb30BAHHEM KOHCIIEKTa JEKUWH,
MATEPHANOB NPAKTHYECKUX 3aHATHH W NPUBENEHHBIX Huke (11 14) MUCTOYHHKOB, y4eOHOro U Hayy-
HOTO nporpaMmHoro obecrieyenus, pecypcos MHTepHer; (B COOTBETCTBHM ¢ pacnucaHueM 3aHs-
THI);
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peryispHyro npopaboTKy NpOHIEHHOTO Ha JEKLUHsX y4eGHOro MaTepuana o pasziesiam Kyp-
ca;

0(OopMIIEHHE OTYETOR 110 BBITIONHEHHBIM MPAKTHYECKHAM 3aaHUAM U TeopeTUyecKas Mnojaro-
TOBKA K MX c1aue (B COOTBETCTBUH C PACITUCAHHUEM 3aHATHI);

MOJrOTOBKY pedepaTa no TeMaTHKe Kypea, OArOTOBKY K Cade SK3aMeHa Mo Kypcy;

Ilepeyers BOmpocoB 115 NpOBeeHH s TEKYIEro KOHTPOIS | NPOMEXKYTOUHOM arrecTaluy —
B COOTBETCTBHUHM C TEMATHKOM TUCUMIUIMHEL.

10. DoHx OUEHOYHBIX CPEACTB /ISl IPOBEAEHHS TEKYLIEro KOHTPOJISl YCIeBAeMOCTH H
NPOMEKYTOMHOM aTTeCTAlHH 00Y4aI0IMUXCs N0 JHCIHILTHHE

11.1. Onucanue nokasareieii M KPHTEPHEB ONEHHBAHMS KOMIETCHILMH Ha Pa3IHYHEBIX
sTanax ux (opMHpOBaHUSI, ONMCAHHE LIKAJ OLEHHBAs

11.1.1. IToka3aTe/H M KPHTEPHH OLEHHBAHHS, HCNIO/Ib3yeMble WIKAIbI OleHHBAHUS

ITokazarenn Kpurepuu CpenctBa I kansi
OlLIeHHBAHHSI OLleHHBAHHUS OLIeHHBaHMUSI OLleHHBAHHSI
Texywuii konmponw:
BBITIOJTHEHHE YCTHBIX/TIMCEMEHHBIX
[IpaBUABHOCTD BBIMONIHEHMUS ,
. 3aJlaHu i, TECTUPOBAHHE
Ymenue yueOHBIX 3aJaHuii, aprymeH- [Ikana 1
THPOBAaHHOCTh BLIBOJIOB
IIpomesicymounan ammecmayus:
JK3aMeH
Texywguit konmponw:
BEIMTOJIHEHHE YCTHBIX/TIHCHMEHHBIX
[IpaBUNBEHOCTE ¥ NOJIHOTA o
3a/laHui, TEeCTUPOBAHHE
3HaHue OTBETOB, I'TyOMHA MOHHMa- [lkana 1
HMA Bonpoca
Ipomescymounas ammecmayus:
JK3aMEeH
Texywuii konmpons:
OGOCHOBAHHOCTE M apry- | BBINONHEHHE MPAKTHYECKOTO 3a/1a-
MEHTHPOBAaHHOCTE BBIMON- | HHSA, TECTUPOBAHHE
Baanenne p o ’ p [kana 2
HEHUs yueOHOMH neaTenbHo-
CTH IIpomesicymounas ammecmayus:
9K3aMeH

11.1.2. OnucaHue WIKAJ OLeHHBAHHS CTENeHH C¢(OPMHPOBAHHOCTH JIEMEHTOB KOMIIE-

TeHIHI

Hlxana 1. Ouenka c)opMUPOBAHHOCTH 3HAHHIT, YMEHHiT 1 BaTeHHit

O603HayeHus ®opmynupoeka TpeGoBanmii
K CTerneHH ¢(pOPMHPOBAHHOCTH KOMIIETEHIIHH
Liugp. OueHka $opunp =
3uaTe Vmers Baapern
o Orcyrcreue yme- | OTCyTCTBHE HABEI-
1 Heynosnersoputensto | OtcyTcTBHe 3HAHMIA u
HHH KOB
2 HeynosnerBopurensHo @parmeHTapHsie HacTruHo ocBoen- |  @parmenTapHoe




SHaHHWA

HO€ YMEHHE

NpUMEHEHHE

OG61ue, HO He CTpyK-

B uenom ycnem-
HOE, HO HE CHCTe-

B uenom ycnern-
HOE, HO HE CUCTe-

OBJIETBOPHUTENILHO | TYpPHPOBaHHBIE 3Ha- MaTHYECKH OCy-
e ¥ IOBNETEOp ypHp Y MaTH4eCcKOe NpH-
HUS ILIECTBJISAEMOE yMe-
MEHEeHHe
HUE
B uenom ycnem-
Cdopmuposannsle B nenom ycnem-
otbccf) e I:Ka He 0'1", H0: HO co);:[e Ka ~O8, T SO
H - -
4 Xopouio AcpRall : P 1Lee OTAENIbHBIE
AenbHble MpoGebl LIME OTAENbHbIE
npobesl npumMe-
3HAHUS npodenbl ymeHue
HEHUE HABLIKOB
Yceneuxoe v cu-
CdopmupoBanHble
Cdopmuposannoe CTeMaTHYeCcKoe
5 Otnuuno CUCTEMAaTHYeCKHe
yMEHUe NPUMEHEHHE
3HaHUSA
HaBBIKOB
Hlxana 2. KomnnekcHas oueHka c)opMUpPOBAHHOCTH 3HAHMI, YMEHHMH U BnajieHuit
O6o3HaueHus DopmyaHpoBKa TpeGoBaHMii
udp. Ouenka K CcTelneHH c)OPMHPOBAHHOCTH KOMIIETeHUH
1 HeynosnersoputensHo | He nmeeT HeoBXOAMMBIX MpecTaBieHuii o NPOBEPAEMOM Ma-
Tepuae
2 Y 10BIETBOPUTENLHO 3HaTh HA YPOBHE OPHEHTHPOBAHHSI, MPEICTABICHHII. CyOBpekr
Wu YUCHHSI 3HACT OCHOBHbBIC MPU3HAKK MJIH TEPMHHBI M3y4aeMOro
HEYNOBICTBOPUTEILHO | 57EMEHTA COACPIKAHMSA, MX OTHECEHHOCTh K OMNpeieNeHHOM
(no yemompenuio npe- HayKe, OTpac/i WK O0BEKTaM, y3HAaeT MX B TEKCTax, W3obpa-
nooaeameisi) HKEHUAX MM CXeMaX W 3HAeT, K KaKHM MCTOYHHKAM HYKHO 00-
pawmartbcs st 60J1€e IeTaabHOTO €ro YCBOEHHS
3 Y 10BI€TBOPUTENILHO 3HaTb M YMETh Ha PeNPOAYKTHBHOM YpoBHE. CyOheKT YyYeHHs
3HACT M3YYCHHBIH 3JIEMEHT COAEPXKaHUs PENpPOYKTHBHO: MpO-
M3BOJIBHO BOCIIPOM3BOJUT CBOM 3HAHMSA YCTHO, MUCBMEHHO HIIH
B IEMOHCTPHPYEMBIX NeHCTBUAX
4 Xoporio 3HaTh, yMeTb, BJaJeTh HA AHAJIMTHYECKOM YPOBHE. 3Has Ha
penpoayKTHBHOM YPOBHE, YKa3bIBaTh Ha OCOOEHHOCTH M B3aH-
MOCBA3M H3YYEHHBIX OOBEKTOB, HA MX JOCTOMHCTBA, OrpaHHye-
HUA, UCTOPUIO WU NEPCHEKTUBLI PAa3BUTHA W OCOOCHHOCTH JIsl
pa3HbIX OOBEKTOB YCBOEHHS
5 OtauuHo 3HaThb, yMETh, BJAJETh HA CHCTEMHOM YPOBHE. Cybmekr yue-

HHs 3HACT U3YYEHHBIN JIIEMEHT CONECPIKAHUSA CHCTEMHO, TIPOH3-
BOJIBHO W /10Ka3aTelbHO BOCMPOU3BOAMT CBOM 3HAHMS YCTHO,
MUCbMEHHO HJIM B IEMOHCTPUPYEMBIX NEHCTBHSX, YYMTBIBAS M
YKasblBasg CBA3W M 3aBUCUMOCTH MEXKAY 3THM JJIEMEHTOM U
APYTUMH 3IEMEHTAMH COACPIKaHUA y4eOHOW AMCUMILIMHBL, €ro
3HaYUMOCTb B COAEPIKAHHU y4eOHOH JUCLUITIMHBL

12. Tunosbie KOHTPOJIbHbIE 3aJaHHs HJIH HHbIe MaTepHalJbl, Heo0XoauMbIe AJIs1 OLEHKH

3HaHWH, YMEHHI, HABEIKOBR U (M) ombiTa ACATENIbHOCTH, XapaKTepU3YIOLIMX 3Tallbl (POPMHPOBAHHA
KOMIETEHIM# B TIpoLiecce 0CBOeHHs 00pasoBaTeIbHOI MPOrpaMmel.
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Tunosbie Bonpockl M 3aJaHust AJsl TeKylIero KOHTPo.as (OLeHKa chOpMHPOBAHHOCTH
3JIEMEHTOB (3HaHWH, yMEHUH, HaBBIKOB) B paMKax TEKyLIEro KOHTPOIS Mo JMCLHIUIMHE) 0 pasjie-
JlaM TUCLIMIUIHHBI,

IIpumepsbl Bonpocos no Teme 1:

1. Knaccudukauus MeTaniopraHMyeckux coenHEHMH,

2. HoMeHKnaTypa MeTalnopraHuyecKux coeMHeH i,
IIpumep npakTH4YecKkoro 3aganus no teme 1:
3ananue 1. OGbACHHTL 3aKOHOMEPHOCTH (GOPMHPOBAHHUS JOHOPHO-aKLENTOPHBIE W NATHBHEIE CBA3H
B MOC nepexoHbIX METaJIOB.
IIpumeps Bonpocos no Teme 2:
1. MerannoopraHuyeckue coeJMHeH!sI METaIoB | rpynmnel. ITonyuenue, ctpoeHue, cBoii-
CTBA, IPUMEHEHHE.
2. MerannoopraHuyeckne coeMHeHHs MeTaanos 11 rpynmsl. [lonyueHue, cTpoeHue, cBoii-
CTBa, NPUMEHEHHE.
3. Mertannoopranuyeckue coeirHeHus Metamnos lll rpynnel. [Tonydenue, crpoenue,
CBOHCTBa, MPUMEHEHHE.,
4. Merannoopranuueckuie coeMHeHns MeTannos V rpymmsl. ITonyuenue, crpoeHue, cBo-
CTBa, NPUMEHEHHE.
IIpumep npakTHYECKOro 3aJaHHS 10 TeMe 2:
3ananue 1. [Nepeunciuts cnocoGel nomyueHus ANTIOMHHHAOPraHMY4eCcKUX COeqHHEHHI B
MPOMBILLINEHHOCTH. CpPOEKTHPOBATL NPUHLMIHAIBHYIO TEXHOIOTHYECKYIO CXE€My OJHOro M3 mpo-
LIECCOB.
IIpumepnr Bonpocos no Teme 3:
ApCHOBBIE KOMIUIEKCHI MEPEXOAHBIX METAJIOB.
L{1KIIONIEHTaIMEHNIIBHBIE KOMILIEKChI MEPEX0IHBIX METAIOB.
Kapbonunbl nepexo HeIX MeTaoB.
T-KOMIIEKChI Mepexo/IHBIX MeTaos ¢ oneuHaMH.
OpraHuueckne COeIMHEHMA MEPeXOAHBIX METAlIoOB ¢ METaJlI-yrJIEpOIHBIMH  ©-
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CBSI3SIMMU.
IIpumep npakTHYecKkoro 3aganus no Teme 3:

3apanue 1. Ha npumepe (eppolieHa nokasarts M 00bACHUTD 3aKOHOMEPHOCTH 00pa3oBaHus XUMUYe-
CKHX CBAI3€H B LIMKIIONIEHTa IMEHUIIBHBIX KOMILIEKCAX NePeX0AHbIX METAJIOB.

IlepeyeHb BONPOCOB 1151 NOArOTOBKH K 3K3aMeHy (OLEeHKa chOPMHPOBAHHOCTH SIEMEH-
TOB (3HaHMi, yMEHHUii, HABBIKOB) B pamKax NPOMEKYTOYHOH ATTECTALMHU N0 JUCLMIIMHE) MO JHC-
UHIIHHE «XHMHASI U TEXHOIOIHsl MeTAJLIO0OPraHHYECKHX COeIHHEeHHii»:
l. Hctopus paseutus, pons M Mecto METaNJI00PraHH4eCKHUX COEJIMHEHUH B COBPEMEHHOM XH-
MHH H TEXHOJIOIHH.
2. OCHOBHEIE THITBI METATOOPraHHYECKHX COSHHEHH.
3. Tunbl XHMHYECKHX CBSA3EH B METANIOOPraHHYECKUX COETMHEHUSX.
4. Tlpumenenue METAJIJIOOPraHUYECKHX COeAMHEHHH B CHHTEe3€ OpPraHMYeCKHX M IEMEHTOOp-
FAHHYECKUX COCTUHEHHUHH.
5. MeTannoopraHuyeckue coeuHeHns MeTanion | rpynmnet. [lonyuenne, crpoenue, cpolictsa,
NpUMEHEHHe.
Jluruiioprannyeckue coemmnenus. Ionyuenue, CTPOEHHE, CBOHCTBA, PUMEHEHHE.
Harpuiioprannueckume coequuenms. [Tonyuenue, ctpoenue, croiictea, MIpPUMEHEHHE.
Kanuiioprannueckue coenunenns. Ionyuenue, CTPOCHHE, CBOMCTBA, MPUMEHEHHE.
PyOuanii- u uesuiloprannyeckue coeauueHus. [onyuenue, crpoenue, ceolictea, npumene-
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HHeE.
10.  Merannoopranuueckue coeauHenus snementoB Il rpynmel. [Tonyuenue, cTpoeHue,
CBOMCTBA, MPUMEHEHHe.

11.  Bepunuifoprannueckue coenrHenus. [lomydenue, crpoeHne, CBOWCTBA, MPUMEHEHME.
12. Marnuiiopranudeckue coennnenus. [lonyyeHue, cTpoeHue, CBOMCTBA, MPUMEHEHHE.

13 Kaneuuiioprannueckue coeaunenus. [lonyueHue, CTpoeHUe, CBOMCTBA, IPUMEHEHHE.
14. Liunkoprannyeckue coennuenus. [lonydyenue, ctpoenue, CBONRCTBA, MPUMEHEHHE.

15. Pryreoprannueckue coeaunenus. [Tonyuenue, cTpoeHue, CBOWCTBA, IPUMEHEHHE.

16.  Crponuuii- u Gapuitoprannyeckue coenrHenus. [lonyyeHne, cTpoeHue, CBOICTBA, MPH-
MEHEHHE.

17. Kanmuiioprannueckue coequnenus. [Tonyuenne, ctpoeHne, CBONCTBA, IPUMEHEHHE.

18.  Merannoopranuueckue coenrHenus snementos Il rpynmel [Tomyuenue, cTpoeHmue,
CBO#CTBA, IPUMEHEHHE.

19.  Amomunuiioprannueckue coenrnenus. [lonyyenue, ctpoenne, CBOWCTBA, MPUMEHEHME.

20.  Tanwii-, uuaMii- ¥ TanuiopraHnueckue coemrHenus. [lonyueHue, cTpoeHHe, CBOICTBA,
NpUMEHEHHE.

21.  TlonyyeHue METaNIOOPraHMUYECKHX COCIUHEHUH B TIPOMBILIIEHHOCTH.

22, CypbMsHO- M BHCMYTOpraHuuyeckue coeauHeHus. [lonyueHue, CTpoeHHe, CBOICTBa,
NpUMEHEHHE.

23, ApeHOBBIE KOMIIEKCHI MEPEXOAHBIX MeTasioB. [lonyuenue, cTpoeHue, cBOMCTBA, MPH-
MEHEHHE.

24, L{MKnoneHTajueHuIbHbIE KOMIIIEKChl MepexoHbIX MeTaioB. [lonyuyeHue, cTpoeHHue,
CBOMCTBa, MPUMEHEHHUE,

25, Kap6onuner nepexonueix metamnoe. [Tonyuenne, crpoenue, CBOWCTBA, IPUMEHE-HHE.
26.  m-Kommuiekcel nepexoqHbIx MeTa1oB. [Tony4yenue, CTpoeHue, CBOKMCTRA, TPUMEHE-HHE.
27.  OpraHuMuecKHe COeJHHEHHs TTePEeXOIHBIX METAILIOB ¢ METAI-YTIePOAHBIMH G-CBA3SIMA.

[Monyuenue, cTpoeHue, CBOICTBa, MPUMEHEHHE.

13. MeToauueckue MaTepHaJbl, ONpe/IesiioLIHe NPOLeIyPbl OLeHHBAHMS 3HAHUH, yMe-
HHUH, HABBIKOB H(MIIM) OMBITA JEATENLHOCTH, XapaKTePU3YIOUIKX 3Tarbl (JOPMHUPOBAHUS KOMIETEH-
LM H.
[Ipouenyps! U cpeacTBa OLEHUBAHKS DIEMEHTOB KOMIETEHIHI
N0 JUCUMIUIMHE «XHUMHMS 3JIEMEHTOOPraHMYECKHUX COEIMHEHUI»

IIpoueaypa CpencTBo oueHHBaAHHUS
MpoBeAeHHsI Texkywuii KOHTPOJIb ITpomesxyTou-
HBIH KOHTPOJIb
Beinonnenwe | Broimonuenue | Brimonnenwe | BrinonHeHue DK3ameH
YCTHBIX MHCbMEHHBIX | MPAKTHYECKUX TECTOBBIX
3a/1aHHil /aHHH spliahny 3aMaHuit
[Tpomomiu- [To yemotpe- | Tlo yemotpe- ITo yemotpe- | Ilo ycMoTpe- B cootBer-
TEJLHOCTh HUIO Npenoja- | HUIO MPero- | HUIO MPernoja- | HHIO Nperno- | CTBUU C NpH-
KOHTpONA BaTess JlaBaTens BaTesis JaBaTes HATBIMH HOP-
MaMH BpEeMEHH
Dopma Ycrubiid onpoc | [TuceMeHHbld | [TucbMenHblit | [TucbMeHHBIH | B michMeHHOI
MPOBEACHHA onpoc onpoc onpoc ¢dopme
KOHTPOJIS
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Bun npose- YcrHeie Bo- | [lucemennbie | [Ipaktuueckue | [TucemeHHsblit | Dk3ameHauu-

pPOYHOro 3a/a- NpocCkl 3alaHus 3aJaHusA orpoc OHHBII Ouner

HUA

@opmMa oTyeTa | YCTHBIE OTBE- OTtBeTHI B OTBeTHl B OtBeThl B OTBeThI B
ThI NMCbMEHHOH | NMCbMEHHOH | NMHMCBMEHHOH | NHCBMEHHOMH

dopme tdbopme ¢dopme dbopme
Paznarounsiii Her Cnpapounas | Cnpaeounas | CnpaBounas | CnpaBoyHas
MaTepua Jquteparypa nuTepaTtypa aureparypa naTeparypa

14. PecypcHoe obecrieyeHHe JUCHHNIHHBI

14.1. OcHoBHASI U IONOTHHTEIBHAS yueOHAsH IHTEPATYpPa, HeOOXOAUMAsA AJISl OCBOEHHS
AUCUUTLTHHBI

a) OCHOBHasl TIUTEpaTypa:
1. Meramoopranuyeckas xumus: nep. ¢ HeM. Dnbluendpoiix K. Mockea, BUHOM. JlaGopatopus
3HaHuii, 2011, Ctpanun 746.
2. Metonel anementoopranrueckoil xumun. [loa penakuuneii A.H. Hecmesinosa u K.A. Kouemkosa,
«Hayka», Mockga, 1973.
3. M. I'pun. MeTannoopranuyeckue coeIMHeHUs NEPeX0AHBIX MeTamioB. «Mup», Mocksa, 1972.
4. C.I1. T'y6un, C.II. Ilynenun. XuMHs KOMIUIEKCOB €O CBA3SIMH MeTaui-yriepoa. «Haykay», Hoso-
cubupck, 1984,

0) nonoaHuTenbHas nMTEpaTypa

1. WLI1. Beneukas, O.A. Peyros, B.1. CokonoB. MexaHu3aMbl peakiuii METalloOpraHMuecKUX co-
eauHeHud. Xumusa, Mocksa, 1972.
2. I''b. lynenun. OpranMyeckue peakluy, KaTalu3upyeMble KOMIUIEKcaMud MeTamioB. «Haykay,
Mockga. 1988.

3. Jlx. Konmen, JI. Xerenac, Jx. Hoprton, P. ®unke. Mup, Merannoopraniudeckas XUMHs epe-
XOJIHBIX MeTannoB, 1989,

14.2. Pecypebl HHGOPMALIHOHHO-TEIEKOMMYHHKAIIHOHHOI cetn Murepuer, Heo6xoam-
Mbl€ 1JI5l OCBOEHHST JHCIHIIIHHDI

L: www.sciencedirect.com — Beaywas WHpOpMaUMOHHas muarhopma HM3aTeNbCTBA
Elsevier ans y4eHslx, npenojasareseii, aCIMpaHTOB, CTYIEHTOB, CIIELUATUCTOB.

2. www.pubs.acs.org

14.3. CpencrBa obecnieyeHHst OCBOEHHS AUCHUILIMHbI

Jlns peanuzanmu yueGHOH MporpamMMBel MOArOTOB/IEHBI CIEAYIOLIME CpecTRa 06ecneueH s 0CBoe-
HUA JUCLIMITJIUHBI:

* KOMINBIOTEPHBIE Mpe3eHTalnu Jekuuii B PowerPoint;

* KOMIUIEKT KOHTPOJIBHBIX 3alaHUi 171 UTOTOBOTO KOHTPOJIA OCBOCHUA AUCLMITITHHBI

14.4. UnpopmanuoHHbIe TEXHOJOTHH, HCIOJb3YEMble NP OCYIIECTBIEHMH 0Opa3oBa-
TCJIBHOIO npouecca 1mno JUCUMIIJIMHE, BKIKYas NEpPEYEHb NMPOrpaMMHOro obecrieyeHus 1 HH(I)OpMa-
LIMOHHBIX CIIPABOYHBIX CUCTEM

— [Tlporpammusie cpenctsa Microsoft Office;
— Texunonorun monennposanus Ha 6ase nporpammsl Acdlabs
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15. MaTepuanbHo-TexHnueckasi 6a3a, HeoOGXoMMas 1A OCYIIECTBICHUS 00pa3oBaTenbHOro
rnpouecca no JUCLMIUIMHE.
AO «THUHMXTOO0C» pacronaraet MatepuanbHO-TeXHHUECKO# 6a30it, oGecreunsaromeii nposeje-
HHUC BCEX BHIIOB TCOPETUYECKOH M MPAKTHMYECKOH MOJATOTOBKH, MPEAyCMOTPEHHBIX YYeOHBIM Miia-
HOM, a Taloke IPPEeKTHBHOE BBINOJIHEHUE IMCCEPTALMOHHON paGoThl. AYIHTOPMM AN MPOBENEHHS
JIEKLMH, OCHaIIeHbl 060pyHOBaHMEM I JEMOHCTPALMK CAi0B KOMIBIOTEPHBIX MpPe3eHTALHiA.
Komneioteper AO «THUUMXTIOCY 06bearHeHb! B TOKAIBHYIO CETh C BEIXOJIOM B HurepHet u ¢
BO3MOXCHOCTBIO JIOCTYINA K Hay4HBIM 6a3aM JaHHBIX W 37eKTPOHHBIM GuOIHOTeKaM. MMeeTcsa Hayy-
HO-TeXHHUYecKas Oubnuorexa.

Pabouas nporpamma AMCUMIUIMHEI COCTABIEHA B COOTBETCTBHMM C (hefepaibHBIMK rocyiapCTBeH-
HBIMM TPEOOBAHUAMH, YTBEPHKIACHHBIMU MPUKA30M MUHMCTEPCTBA HAYKH M BBICLIETO o0Opa3oBaHuA
Poceniickoii @enepatun ot 20 oxtsiGps 2021 r. Ne 951c yuerom Hay4yHO# cneuuansHocTd 1.4.8.
XHUMHS 2]IEMEHTOOPraHHYECKHX COCIMHEHHIA.
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MPHUJIOKEHHUE Ne 1

AunoTanus K pa6ouyeii nporpaMMe AHCLHIIHHBI
«XHMHUs M TEXHOJIOrHsl METANIOOPTAHHYECKHX COeXHHEeHHi»

Hucuuniania « XMMUA M TeXHOJIOTH METaJI0OPraHMYECKHUX COeIMHEHUIY siBnsieTcs 00s3a-
TeJIbHOH JMCLMIUIMHOM 00pa3oBaTenbHOr0 KOMIIOHEHTa BJI0Ka «JIMCLMIAMHBL (MOLYIIH)» yuebHoro
MJIaHa HAYYHOH crieLHanbHOCTH 1.4.8 XuMust 371eMEHTOpraHMYecKiX coeMHEHHUIA.

1. Ilens OCBOEHHA THCHHIIHMHBI
Aucupnnuna « XUMHA U TEXHONOTHS METANNO0PraHHYECKHX COeIMHEHMID UMeeT CBoe LIETbIO
(opmupoBate y obyualomuxes 06wmenpopeccHoHaIbHbIE U npodeccHOHaNbHBIE KOMMETEHINH ¢
YI€TOM Hay4yHOH crienuanbHocT 1.4.8. XuMus 3/1eMEHTOOPraHHYeCKIX CO€IMHEHUH, yrayOneHHo
U3YYUTDL aCTIMPAHTOM TEOPHIO, ONMPENEATE METOAONOTHYECKHE MOAXO0/Ibl HAYUHOTO HCCIIeI0BaHMS
Mo BIOPAHHOM CMENHMANBHOCTH B COOTBETCTBHH ¢ TpeGOBAHHAMH (enepanbHBIMKU roCyaapcTBEH-
HBIMH TPEOOBAHUAMH, YTBEPKICHHBIMU MPHKa3oM MuHKCTepeTBa HAYKH W BhbICIIEro o0pa3oBaHus
Poccutickoii ®enepauunu ot 20 oxtsa6ps 2021 r. Ne 951..
2. 3apa4H OCBOEHHSI AMCUUNIHHBI
3ajayaMM  OCBOGHHS JAMCUMIUIMHBI «XHMHS M TEXHOJIOHS METalJIoOpPraHMYeCKuX
COEJIMHEHUIY SBAIOTCA:
1. @opmupoBaHHe CHCTEMATHYECKMX 3HAHMI B 0GNACTH XMMMM U TeXHOIOIUH MeTaI00p-
FaHUYECKHX COEJHHEHHIA.
2. OBnazenne 6a30BBLIMM 3HAHUSAMH XHMHH MeETaI0OPraHHUeCKHX COEJIMHEHHH, a TaKKe
BONPOCAMH CTPOEHHS M UX PEaKLHOHHON CIOCOGHOCTH.
3. Mi3yueHHe OCHOBHBIX 3aKOHOMEPHOCTEH XUMHUECKHX NPOLECCOB, B3aUMOCBSI3H CTPYKTY-
pa/cBolicTBa/peakHOHHAs CTOCOGHOCTE METaNIOOPraHHYeCKHUX COeqUHEHH.

3. Ilnanupyemsie pesyabtathl. TpeGoBanus K pe3yJbTaTaM OCBOEHHSI AHCUHILIHHBI
«XHMHSl H TEXHOIOTHSI METAJIOOPrAHHYECKHX COeTHHEHHIT.

B xoze ocoenns pucumninner « XuMUs M TEXHONOrUs METa/UIOOPraHHYECKHX COSIHHEHUIT»
MAET nanbHeMinee (DOPMHPOBAHHE O3NEMEHTOB (3HAHMIA, YMEHMH, HABBIKOB M (unu) omeiTa
AeATENILHOCTH) acUpaHTa:

CMOCOOHOCTB K CaMOCTOSTE/ILHOMY 00YUEHHIO HOBBIM METO1aM UCCJIEI0BaHUS,

CMOCOOHOCTE K IMOHMMAHMIO OCHOBHBIX MpobieM B cBoeti NpeAMETHON 007acTH, BbIGOPY
METOJIOB H CPEJCTB HX PEIICHUS;

CIIOCOOHOCTE CAMOCTOATENBHO MPUOGPETATH U MCHONB30BATE B MPaKTUYECKON AEATENEHOCTH
HOBEI® 3HAHMS U YMEHHs, B TOM YMCJIe B HOBBIX 061acTAX 3HAHMIA, HEMOCPEACTBEHHO HE CBS3aHHEIX
co cepoit cBOUX HCCIeI0BAHMIA;

CNoOCcCOOHOCTh aHaU31pOBaThH COCTOSIHUE Hay4HO-TEXHUYECKOH npo6ieMsl,
CHCTEMATH3MPOBATE U 0000IIATE HAYYHO-TEXHHYECKYIO HHDOPMALIHIO 110 TEME MCCIIeI0BAHMIA;

CHOCOOHOCTE  OLEHMBATH  HAYYHYIO  3HAUMMOCTb U NEPCNEeKTHBLl  TPUKIAJHOrO
MCMOJIB30BAHUS PE3YNbTATOB UCCEN0BAHMIH,
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B pesynibrate 0cBOGHMS AMCLMIIMHEL aCTIUPAHT JOMKEH:

3HaTh: MPEAMETHYI0 06/1aCTh XMMHH H TEXHOJOTMH METAINOOPraHHYeCKHX COCIHHEHMI B
COOTBETCTBHH C MAcMOpTOM Hay4yHOH creuuansHocTd 1.4.8. «XuMHS 31eMEHTOPraHHYECKHX
COCMHEHHHY; OCHOBHbIE JOCTHXKEHHWS W TEHACHLUMH pAa3BUTHS XHMHM M  TeXHONOIUH
METAIOOPraHieCKUX  COGJIMHEHWH,  HOBBIE  TOAXOABI K  CHHTE3Y M  BBIICICHHIO
META/II00PraHMYECKUX COE/IMHEHNH; COBPEMEHHBIE TMOJXOIBl K MPOMBIULIEHHOMY IOIy4YeHHIO
OCHOBHBIX META/NIOOPraHMYECKUX COEIMHEHHUIA.

YMerb: cOpMynHpOBaTh 3a4auM HAYYHOrO MCCIENOBAHMS B OONACTH MOJNYYEHUS W
H3YYCHHA CBOHCTB METAIOOPraHMYECKUX COeMHEHMH, a TakKe BHIOPATh HEOGXOIUMBIE METOIbI
HX peLIeHHs.

BraneTs: cnocoGHOCTBIO MpeiokuTL XMMHUECKYIO 1, B psje Clly4aeB, TEXHOJIOTHYECKYIO
CXEMY IOJIYUYEHHs METANNI00PraHHYECKHX COeIHHEHHIA.

4. CopepraHue JHCHHUILIHHBI
Ob6was Tpyn0eMKOCTh JMCUMIIMHBL COCTABIAET 5 3aueTHbIE enuHulbl (180 akan. yacos).
Bun otuetHOCTH: 3K3aMeH.



