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1. OBIIIAA XAPAKTEPUCTHUKA ITPOI'PAMMABbI

1.1. Henp peanuzanmyu NporpamMmal

Ienpio peanmzamum NTPOrpaMMbl SBIAETCS O3HAKOMICHHE HHKEHEPHO-TEXHUIECKHX
pabOTHHKOB, 3aHUMaromuMcs 00paboTkoi (mepepaboTkoif) ToMa U OTXOOB JIParolleHHBIX METAILIOB,
¢ uHpOpMaIHel 0 CIUIaBax Ha OCHOBE OJIArOpOJHBIX METAIIOB, BHITYCKAIOMIEHCs 3 HUX IPOXYKIUH
U crocofax ee IONYYeHHS, MMOBBINICHHE KBATU(GUKANUNH B OTHOLIEHHH 3aKOHOJATEIBHOIO acleKTa
JeSTEEHOCTH.

1.2. IlnanupyemMsie pe3yabTaThbl 00ydeHHS

B pe3ynpraTe OCBOEHHS IIpOrpaMMEI CIyIIATeNh NOJDKEH IPHOOPECTH CIERYIOMHe 3HAHHS U
YMEHHS:
CIIymIaTenh JO/DKEH 3HATH:
- OCHOBHI 3aKOHOJATENBCTBA, PEryIHPYIOIIETO NEATeIPHOCTE B 0b0macTH mepepaboTku
(0bpaboTku) 10Ma M OTXOZOB APArOl€HHEIX METALIOB;
- OCHOBHEIE PYIBI ¥ MAHEPATBL, & TAKXKE THIIE MECTOPOIK ICHHUIL;
- DTaIbI IOTYyYeHHs 30JI0Ta: OT pa3Benku 1o apdunaxka;
- pu3HyecKue, MeXaHHIeCKHe H XUMUIECKHE CBOUCTBA OIarOpOIHEIX METAILIOR;
- IPUMECH B CILIABAX W WX BIIMSHHE HA CBOMCTBA METAILIA;
- mpaBuia npodooTdopa, MOArOTORKA MPOO 1 HABECOK;
- KayeCTBEHHBIE M KOIMYECTBEHHBIE METOIBl aHAIH3a. Pa3pymmarommme H Hepa3pyIIaroNiHe
METOJIB] aHAJIH3A.

CIIYIIATENb HOJDKEH YMETh:

- OTIpeJIeNsiTh OCHOBHBIE CILIABHI IPAroleHHBIX METaJIOB;

- MpoBOIUTE MpodooTbop;

- IPUHHMATH PEIICHHS M COBEPIIATh IOPUIWYECKUE [eHCTBHS B TOYHOM COOTBETCTBHH C
3aKOHOM.

1.3. Kateropus cirymareJiei

Hnua, JKEJIA0IIHAE OCBOHTE MOOIOJIHHUTEIBHYIO HpOd)GCCPIOH&JIBHYIO nporpaMmy, OJOJIKHBI
HMETE CpPENHEE IIpO(lJQCCHOHaJIbHOG HJIA BBICHICE 06pa303aHHe. Hamirgme YKa3aHHOIr'o 06p&30]3&HI/I5I
JOJDKHO IIOATBEPXKIATECA JOKYMEHTOM I'OCYAApCTBEHHOTO HIIH YCTaHOBIEHHOTI'O 06p3.3118..

1.4. Cpok obyuenns

TpynoeMxocTs 00y49eHHs IO JaHHOM MporpamMme — 72 gaca, BKIIIOYAsi BCe BHJIBI ayTHTOPHOI H
BHEAyIWTOPHOH (caMocCTOATeNbHOH) yuebHOM paborel ciuymarens. OOmmit cpox obydenus — 2
HEJIEITH.

1.5. ®opma 00yuenus

(I)opma 06Y‘IEHH§I - O4YHasd, 3a049Hasl, OYHO-3a04YHasl, C HCIIOJIB30BAHHEM JHCTAHIIMOHHBIX
06pa30BaTeJTbHBIX TEXHOJIOTUH.

1.6. Pesxxum 3auaTuii

8 gacoB B zeHs, 5 pa3 B Henemo — Beero 40 gacor B Henemo. [IpogoIDKHTENFHOCTE Kypea - 2
HEJICTTH.

2. COOEP) KAHUE ITPOI'PAMMBI

2.1. YuebHblii n1an 171 00pa3oBaTe/IbHON NPOrpaMMsl



"lloBrImenne KBaJH(PHKANNA cHENHATHCTOB 10 00padoTke (nepepaboTke) JlomMa H
OTXOXOB JParoneHHbIX MeTaaI0B"

Kareropust ciymareneii: CeLHAIUCTE CO CPeIHE-CIIEIMAILHEIM ¥ BRICHIMM 00pa3oBaHMEM.
Cpox o0ydenns: 72 4
@opma obygenns: 3a04yHas Gopma oOydenus ¢ ucrnons3opanueM JOT u snexTpoHHOro obydeHwMs, 5
gHeit mo 8 wuacor B 3a04HOM dopme ¢ wucmonb3oBaHueM JIOT, 4 mHA caMOCTOATENBHOTO W3YYEHHUS
PEKOMEHIOBaHHOIO MaTepuana; o4Has ¢dopma oOyuenusa 5 gHed mo 8 yacoB, 4 OHS CaMOCTOATENLHOIO
U3YUeHHS PEKOMEH/IOBAHHOTO MaTepHala; o4Ho-3a0uHas dopma obyuenus 3 qus mo 8 gacoB ouHo, 3 gHs no 8
4acoB B 3a04HOM (dopme ¢ ucnonszopanueM JIOT, 3 mHA caMOCTOATENBHOIO H3YYEHHS PEKOMEHIOBAHHOIO

Martepuana.
B ToM 4ucne, gac.
=
No Haumenosanue pasjenos, Beero,| = > E § dopma KOHTPOMS
i/ TeMaTHKH 3aHITHH gac. = 8 = 3
I 2 =3 |.&
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A 2 3 4 5 6 7
1 | JparoneHHsle METAILIEL B CHIPhE. 10 5 5
MeTonpl 1 TEXHOJIOTHH
H3BIIEYEHHS 3010Ta U cepebdpa u3
CBIPBS
2 | BraropoHbIe METAJUIBI B CIUIaBBI 50 20 10 20
Ha X OCHOBE
3 | IIpaBoBEIe acnekThl 060pOTa 10 6 4
IparolleHHEIX KaMHEeH 1
IparoIeHHBIX METAJIOB: IIPHEM,
y4eT, XpaHeHHe, HHBeHTapU3allks.
OTBETCTBEHHOCTH
Wrororag arrectanus 2 3aget B popme
3JIEKTPOHHOTO
TECTHPOBAaHHS
2 31 10 29
Hroro )
2.2, Y4eOHO-TeMaTHYECKHH IJIAH POTrPaMMBbI
B ToMm gucie:
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Ne HaumenoBanue Mojysiel, pa3ielioB U TEM Beero | § £ E E @opmel
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1. |MOaOYJb1
JparoneHHsie MeTaJuIbl B chipbe. MeToasl H 10 5 5
TeXHOJIOTHH H3BJIe9eHHs 30JI0TA B cepedpa
H3 CHIPbH




1 | Tema 1. @®opMEl HAXOKIECHHA 30JI0Ta B
HUCXOJHOM CHIphe (TIEpBHIHOE  BTOPHYHOE
CEIpBE)

2 | Tema 2. [lonydenue 61aropogHBIX METAILIOB:
U3BJIEYEHHE 30J10Ta M cepedpa U3 IEPBUYHOIO
1 BTOPHYHOTO CHIPHS.

3 | Tema 3. CoBpeMEHHBIE METO/IB ¥ TEXHOJIOTHH
H3BJIEYCHH 30JI0Ta H cepedpa

2. | MOAYJb 2
EJ’Ial"OpOJIHBIB METAJJLBI H CIIJIABBI HA HX
OCHOBE

50

20

10

20

e~

Tewma 1. braroponssie MeTaIEL ¥ UX CBOKHCTBA

2 | Tema 2. CrimaBel Ha OCHOBE OJIarOpOIHEIX
METAJLJIOB

3 | Tema 3. Buasl IpoayKIIHH K3 CIIABOB Ha
OCHOBE OIIaropOIHEIX METAIOB

4 | Tema 4. [leppuunEie # BTOPHYHEIE
6I1aropoTHEIE METAJUIEL, ¥ MX CILIABEI

5 | Tema 5. Ot60p mpob OT CAUTKOB,
1101y habpUKaToR, JIOMa, OTXOHOB

6 | Tema 6. Metoar! aganu3a U3IeIAH U3 CILIABOB
JIParolleHHEIX METAIIOB

12

3. | MOAYJb 3

IIpaBoBEIe aceKTHI 000POTA APArONeHHbIX
KaMHelH H JParoneHHbIX METAJJIOB: IIPHEM,
y4eT, XxpaHeHHe, HHBeHTapH3anus.
OTBeTcTBEHHOCTH

1 Tema 1. JIoxymMeHTOOOOPOT NpH NpPHEMKE,
XPaHeHHH, IBHKECHUH IParoLeHHBIX
METaJUIOB U JJParoneHHBIX KaMHeH

10

Hrorosas aTTeCcTanusa

3aueT B
bopme
3JIEKTPOHHO
ro
TECTHPOBaH
Ha

31

10

29

Hroro

72

AynurtopHsie 3aHaTHA (4) — 41 B3 HUX:
JNEeKIAn — 32

IIpaxTHyeckue 3apsaTas — 10
BueaymuropHsle 3aHaTHS (9) — 31 U3 HEX:
Hrororoe tectupoBanue — 2

2.3. Yue6Han nporpamMmma

Mopayae 1. /IparoneHHble MeTal/b] B cbIpbe. MeToqbl H TEXHOJIOTHH

H3BJICYCHHHA 30J10TA H cepeﬁpa H3 ChIPbHA




Tema 1.1 @opmbl HAX0KIEHHS 30/10TA B HCXOAHOM chIphbe (IepBHYHOE H BTOPHYHOE
ChIphE)
OCHOBHEIE PYAbl B MUHEPATHI, & TAKXKe TUIIE MECTOPOXKACHHH. POpMBI HAXOXACHHUS 30JI0Ta B
pynax. Tune! ynmopHEIX pyn. BHael BTOpHYHOTO CBHIPHSL.
Tema 1.2 Iloay4yenme 0aropoJHBIX METANI0B: H3BJeYeHHEe 30JI0Ta H cepebpa u3
NEePBHYHOI0 H BTOPHYHOIO ChHIPbS.
Hcropus pa3BuTHs NOJIydeHHs 3070Ta M cepebpa. TpaguHOHHbIE METOIB H3BICUCHHS 30JI0Ta
13 NIEPBHYHBIX DY/l H BTOPHYHBIX MaTEPHAJIOB. DTAlbl MOJYYEHHS 30JI0Ta: OT Pa3BeIKH 10 abhduHaxka.
Tema 1.3 CoBpeveHHBIe MeTOAbI H TeXHOJIOTHH H3BJICUeHHS 30JI0Ta H cepebpa
CoBpemeHHBIE TpoOIeMBl H3BIeYeHUs 3010Ta. CymecTBYONHEe U NepCHeKTHRHBIE TeXHOJIOTHH
H3BIICICHHS 30J10Ta U3 YIOPHBIX Py H MaTepHalOB.

MogayJs 2. JlparoneHHbie MeTaJJIbl H HX CIIABBI

Tema 2.1 buaaropoaHbie MeTa/LIbl H HX CBOMCTBA
3on0T0, cepebpo, IUIATHHA ¥ META/UILI IUIATHHOBOH rpymmsl. Duszuyeckue, MeXaHHYECKHE U
XHMHYECKHE CBOMCTBa O1aropofHBIX METaILIOB.

Tema 2.2 CnnaBbl Ha 0CHOBe GJIArOPOJIHBIX METAJLIOB
Jlermpyroniue 3II€MEHTH B CIUIaBaxX. BIUSHUE JETHPYIONIMX JJIEMEHTOB Ha CBOMCTBA CILIABOR.
Mapxku crinaBos. [IpuMecH B clulaBax ¥ MX BIMSHAE Ha CBOMCTBA.

Tema 2.3 Buabl NpoIyKIHH H3 CIJIABOB HA 0CHOBe 0/1aropoXHbIX METAJLIOB
Knaccuduxanus wu3fgenwifi W3 CIUIABOB Ha OCHOBE OJIATOPOJHBIX METAUIOB. l[IpuMeHeHHe
6IaropoHBIX METAIUIOB | CITIABOB.

Tema 2.4 IlepBHuHbIe H BTOPHYHbIE 0J1aropoIHble MeTAJLIbI, H HX CIIABLI
AbbUHHPOBAHHEIE CIMTKH M I'PaHybl, Ionydabpukarsl, OHMETANIMIECKHE MaTepHalbl, JIOM,
orxosl. Mapkuporka. CtagaapTH30BaHHBIE 01ar0pOIHEIE METAIUIBL, CIUTABEL H H3ACTHH U3 HUX.

Tema 2.5 Ot06op npob ot cINTKOB, NoayhadpHKaToB, 10Ma, 0TX0I0B
[IpaBmna mpobooTdopa, mOAroTOBKa IPod 1 HABECOK.

Tema 2.6 Mertoasl anaIH3a H3AeJIHH U3 CIUIABOB APAaroleHHbIX METANI0B

KagecTBeHHBICE H KOJHMYECTBEHHBIE METOMBl aHamHM3a. Paspymarone W HepaspyIIarolue
MmeTonsl aHanmmsa. Kymemupopanme. Tutpopanme. OnpoboBanue Ha npodupHOM Kamue. KamenbHbIH
MeTon. CrieKTpanbHBEIH MeToj aHanu3a. J[ONoNHHUTEeIbHEIE METOIB aHamu3a. Meroauka. PeakTHBEL
Onenka IOrpeMHOCTH METOOB IPOOUPHOrO aHAIU3A.

MopayJs 3. IlpaBoBble acneKThl 000poTa AparoueHHbIX KaMHel 1
AparoleHHbIX MeTA1JI0B: IPHeM, y4eT, XpPaHeHHe, HHBEHTapH3allH.
OTBeTrcTBEeHHOCTH

Tema 3.1 loxkyMeHT0060pOT IPH NpHEMKe, XPAHEHHH, IBH/KEHHH JPArONEeHHBIX
MEeTAJIJIOB H IPATroNeHHbIX KAMHe#l

JloxyMeHTOO00pOT IpH IpHEMKe, XPaHEHHH, JBHXXCHHH IPArolleHHBIX META/UIOB H
JparoueHHBX KamHeH. JlokyMeHTooG0opoT B cdepe NIPOTHBONECHCTBHS JIETATH3ANMH IOXOMIOB,
IIOJy4E€HHEIX IPECTYIHBIM IIyTeM, H (DMHAHCHPOBAHMIO Teppopi3Ma. MHBeHTapu3aums: MOPAIOK
NPOBECHHSA, THUIOBLIE HApYNICHHd, HOBHE caHKkiuud. OTBETCTBEHHOCTh 3a HapyIICHHE
3aKOHOZIATENLCTBA B chepe 060poTa AparoleHHBIX METAJUIOB M AParcleHHBIX KaMHeH, 0COOeHHOCTH
IpUMEHEHHS.



3. MATEPHAJIBHO-TEXHUYECKHE YCJIOBHUA PEAJIN3AIINA ITPOI'PAMMBI

HaumenoBanme
CHeNHATH3NPOBAHHBIX Bun Haunvenopanmne 000pyI0BaHHA,
ayMTOPHi, 3aHATHI nporpamMMuoe ofecneyeHue
ka0HHeTOB, JabopaTopHi
ArED P e KOMIIBIOTEDP, MYJNBTUMEOUMHEIN IPOEKTOP,
9KpaH, IOCKa, CpeiacTBa HH(POPMaIMOHHEIX
TEXHOJIOTHHA, CHCTEMBI MYJIBTHMEIHA,
MHOXKHUTENbHAs TEXHHKA, OSJEKTPOHHEIE H
IeyaTHbIe yueOHO-METOJUIECKHE
MaTepHaIkl, pecypcH cetd MaTepHerT.
Jlaboparopus ?aﬁ" '_:;qecme Becel oanekTponusle (0,01 rp.), mymer ¢

noncBeTkod (yBemugenue 20 pas), IMHHIETHI
JUld KaMHEH, IUIAHIIETHl O711 KaMHeH, OYKH

OMHOKYISIPHEIE, bHIBTPHI (Yencwn,
KaJIEUTOBBIH ), HaOOpPEI 3TaJIOHOB,
IIOJIIPUCKOII, CHOEKTPOCKON, MUXPOCKOI, Y 3-
BaHHOYKA I  YHCTKH,  KOJUICKITHA

MHHEPAIIOB, l'IpO6HpHI:IG KaMHH, KOJUICKIHA
IIOOOCIIOK H3IeMui Hu3 AparoueHHbIX
MCTAlJIOB, HACTOJBHBIC JIAMIIBI XOJOIHOIO
CBETA.

4. OPTAHM3AITMOHHO-IEJATOI'TYECKHE YCJIOBHUS PEAJIM3AITUA

IIPOI'PAMMBI

4.1. CBefienns 0 ITATHBIX HAYYHO-NEIATOTHYECKHAX Pa0OTHAKAX,

HNPHBJICKAECMBIX K PeATH3AIHH IIPOrpaMMbI

Peanuzanus  mporpamMmel

obecneunBaeTcs

TECXHOJIOTHAMH OopraHnusalnd HHHOBALIMOHHOM

CIICITHAITHCTaMH, BJIaICHOIITUMH COBPEMEHHBIMH
OITBITHO'BKCHepPIMeHTaJ'ILHOﬁ JEATCIBHOCTH B

00pa3oBaTeNbHOM YUPEXIEHHHM, CPEICTBaMM HHGOPMALMOHHBIX TEXHOIOTHH, TEXHOJIOIHAMU M (popMaMu

OpraHM3alii 00y4eHHs B3POCIIBIX.

Ne " O0mumii crax padoThl
o/m (s1eT)

1 2 5

1 | I'py3nesa Upuna AnexcanapoBHa 16

2 | Pycanes Pocrucnas DayapnoBad 6

3 | [Hocnemora Mapus Huxonaesra 16

4.2. VyebHO-MeTOAMYECKOe 00ecnedeH e IPOrpaMMbl




Mopyas 2. [paroneHHble MeTaUIbI H HX CILIABBI
1. 3omnoro mupa/ mox pex. A. XKypasnepa. - M.: Mup suumkinonenuit, apanra +; Actpens, 2008. -
183 c.
2. 3omoto Ypana. Cepus «llone3Hrle mckomaeMble Ypana»: HaydyHO-LoOmylspHoe usnanue/ JI.A.
Kneiimeros, [ u ap.]. - ExatepunOypr: Vpansckuii paboquii, 2011. - 180 c.
3. Tpoenonsckas H.I'. Knefima Ha u3nemusx u3 qparoneHHbx metauios 1917 — 2000 rr. (CCCP —
Poccua)/ H.I'. Tpoenonsckas. - M.: Collector's book, 2001. - 718 c.

5. OHIEHKA KAYECTBA OCBOEHUs IIPOTPAMMBI (®OPMbBI ATTECTAIINH,
ONEHOYHBIE H METOJUYECKHUE MATEPUAJIBI)

Onenka xa4decTBa OCBOGHHS IPOIPaMMEI OCYIIECTBIIIETCS B BHIE MEXIUCIMILIHHAPHOTO
3a9eTa B TeCTOBOM (QopMme Ha OcHOBe Heau((EepeHIMPOBAHHOH CHCTEMBI ONEHOK IO OCHOBHEIM
paszenam IporpaMMmEl.

Cnymarens cyMTaeTcs AaTTeCTOBAHHBIM, €CIIH NPAaBHIBHO OTBeyaeT MuHMMYyM Ha 70%
BOIIPOCOB II0 BCEM pa3fienaM IPOrpaMMEIL, BRIHOCHMEIM Ha 3a4eT.



