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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

OBnagenne npuémMaMu 6e3MaIIMHHOTO IIOCTPOSHHUS T€0JIOTO-ITPOTHO3HBIX KapT HA OCHOBE aHAJM3a KapT Te€OJOTHIECKHX,
MUHEPAIOTHYECKHUX, TEOXUMHYECKUX U Ie0(U3NUECKUX MOJIEH U MPOSKTUPOBaHKE B UX MpeJiesiaX padoT Mo MOUCKaM
MECTOPOKIEHUH.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/JIBHOU ITPOI'PAMMBI

Iuxn (paznen) OIL: |

21

TpeOoBaHusI K NpeIBAPHTEILHOI MOATOTOBKE 00y4aIOIIErocs:

2.1.1

Xumus

2.1.2

OO011as reonorus

2.2

JucuunanHbl (MOIYJIN) M MPAKTUKH, 1J15 KOTOPBIX OCBOeHHE JAHHOW THCHUTUIMHBI (MOAYJISI) HEOOXOIHMO KaK
npeanecTByonee:

221

TocymapcTBeHHAs! HTOrOBask aTTECTalHs (BBIIOIHCHHE, TOATOTOBKA K MPOLEAYPE 3aILUTHI U 3AIUTAa BBITYCKHOM
KB (PUKAIIMOHHOH paboThI)

3. KOMINETEHIUHA OBYYAIOINEI'OCSA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIUIIJINHBI

(MOIYJIST)

OIIK-3:

Cnoco0eH IpUMeHATh OCHOBHBIE N0JI0KeHHs (PYyHIaMEHTAIbHBIX €CTECTBEHHbIX HAYK M HAYYHBIX TeOpHUil NpH

MPOBEICHUH HAYYHO-UCCJIEA0BATECIbCKUX paﬁoT Mo U3y4€HUI0 U BOCIIPOU3BOICTBY MHHepaJ’IbHO-C])lpbeBOﬁ 0a3bl

3HaThb:

YpoBeHb | | B OCHOBHOM (hyHJJaMEHTAJILHBIE M CTHIKOBBIE Pa3/Ielbl CIIENUANBHBIX JUCIUIUINH MPOTPaMMBI JUTST IPOBEICHUS
MIPUKITATHBIX HCCIEeJOBAHHI IO H3YUYEHUIO H BOCIIPOU3BOJICTBY MHHEPAIBHO-CHIPHEBOM 0a3bl

VYpoBenb 2 | Hauboliee CyIIECTBEHHbIC (PYHIAMEHTAIbHBIC Pa3eibl CIICHUATBHBIX JUCIUILIHH MPOrPAMMBI JJIsl TPOBEICHHS
NPUKIAJHBIX HCCIEIOBAHUI MO H3yYCHUIO H BOCIIPOH3BOICTBY MHHEPAIBHO- CHIPHEBOM 0a3bl

VYpoBenb 3 | *

Ymern:

VYpoBeHb | | IPUMEHATH Ha MIPAKTUKE 3HAHUS (DYHAAMEHTAIBHBIX H IPHKIAIHBIX PAa3IeIOB CICHUATbHBIX JUCIUIUTHH
TIPOTPaMMBI JTsT TIPOBEACHUS MPUKIATHBIX UCCIICIOBAHUH 110
M3yYEHHIO U BOCIIPOM3BOJICTBY MUHEPATbHOCHIPHEBOM 0a3bl.

YpoBeHb 2 | COBEpIIEHCTBOBATH U MPUMEHSThH Ha TPAKTUKE 3HAHUS (PyHIaMEHTaIbHBIX U MPUKIAIHBIX Pa3IesioB CIIeUaTbHBIX
JUCIUIUIAH TPOTPAMMBI AJISI IPOBEACHHS TIPHKITATHBIX
HCCJICZIOBAHUH 110 NU3yYCHHIO U BOCIIPOU3BOJICTBY MUHEPAITBHO-CHIPHEBOM 03Bl

VYpoBenb 3 | *

Baapers:

VYposenb | | MeTomamu IpHMEHEHHS Ha MPaKTHUKE 3HAHUH (yHIaMEHTAIBHBIX U MPUKIATHBIX Pa3IesioB U IPOBEICHUS
TIPUKITATHBIX UCCIIEIOBAHUI MO0 U3YYSHUIO Y BOCTIPOM3BOICTBY MUHEPATLHO-CHIPHEBOH Oa3bl.

YpoBeHb 2 | HAYYHBIMH METOJAMH MIPUMEHEHHS Ha TIPAKTHKE 3HAHUI (yHIaMEeHTaNbHBIX U MPUKIAIHBIX Pa3aeioB
CIEIHATIBHBIX AUCIUIUINH IPOrPaMMBI IS IPOBEICHHUS MIPUKIAJAHBIX UCCICIOBAHHIA 10 H3YYCHHIO U
BOCIIPOHM3BOJICTBY MHHEPAIEHO-CHIPHEBOI 0a3bl.

VYpoBenb 3 | *

OIIK-8: Cnioco0eH NpUMEHAITH OCHOBHbIE METO/bI, CIIOCOOLI U CPeCTBA IOIYy4YeHHs, XpaHeHUs: 1 00padoTku uHpopmanuu,

HCIOJb3YyH HABBIKA paﬁOTbl C KOMIIBIOTEPOM KaK CPEACTBOM YIIPaBJICHUS I/IH(l)OpMalll/leﬁ

3HaTh:
YpoBeHb | | OCHOBHBIE CITOCOOBI U(PPOBOI 00pAOOTKH M HHTEPIIPETAIINH KOMILUIEKCHOH T€0JIOTMYECKON M TeOXUMHYECKOM
HH(pOPMALUH AT PEIIeHHs HayYHBIX U MPaKTHUECKUX 3a]a4
YpoBeHb 2 | OCHOBHBIE CITOCOOBI HU(PPOBOI 00paOOTKH U HHTEPIIPETALINH KOMIUIEKCHON T'e0JIOTMYeCKON M TeOXUMHUECKOM
UHGOPMALMN [UIS PEIICHUS HAyYHBIX U MPaKTHIECKUX 331a4
VYpoBenb 3 | *
Ymern:
VYpoBeHb | | HcIONIB30BaTh COBPEMEHHBIE METOIbI IU(POBOI 00paOOTKH M MHTEPIIPETAIMN KOMIUIEKCHON Te0JIOrHYecKOn 1
TCOXMMUYECKONH HH(OPMAIIH IS PEIICHUS HAyIHBIX U
MIPAaKTUIECKUX 33714, B TOM YHCJIC HAXOSIUXCA 3a MPEeAeIaMy HETTOCPEACTBEHHOH Chepsl JeITeIbHOCTH.
YpoBeHb 2 | COBEpIIEHCTBOBATh M UCTIOIb30BAaTh COBPEMEHHBIE METOIBI U(POBOI 00pabOTKI U MHTEPIPETAIIUMU KOMIIICKCHOH

I'eOJIOrMYECKO U Fe0OXUMHUYECKOi HH(OPMALIMH JUIS PEIICHUS HayYHBIX U MPaKTHYECKNX 331a4, B TOM YHCIIe
HaXOIAIINXCS 3a Ipe/ieNlaMH HeIIOCPEICTBEHHON chephl AesTeTbHOCTH,

-- UCIIOJIb30BaTh KOMIIBIOTED AJIS PEILIEHHS] HECIOKHBIX MHKEHEPHBIX Pacu€TOB,

-}MCII0JIb30BaTh 110 HA3HAYECHUIO IIAKETHI KOMIIBIOTEPHBIX IIPOrPaMM,

- UCIIOJIb30BaTh OCHOBHBIE TEXHOJIOTHH ITOMCKA, Pa3BEIKM M OpraHN3alliy He()Tera3oBoro Npon3BoacTsa B Poccun u
3a pyOe)xoM, cTaHAapTHl U TY, HCTOYHHUKH NONyYeHUS HHPOPMAIIH, MAaCCMEANITHEIE ¥ MyJIbTUMEINITHEIC




TEXHOJIOTHH,
-IIpruoOpeTaTh HOBBIC 3HAHUS, UCIIONB3YS COBPEMEHHBIE 00pa3oBaTeNbHble M HHPOPMAIIMOHHBIC TEXHOJIOIHH,
-OpHUECHTHPOBATEHCS B MH(OPMAIIMOHHBIX ITIOTOKaX, BRIIEISA B HUX TIIaBHOE U HEOOXO0IMMoe,

-0CO3HAaHHO BOCTIPHHIMATH MH()OPMAIHIO, CAMOCTOSTEIFHO HCKATh, U3BICKATh, CHCTEMAaTU3UPOBATh,
aHaTU3UPOBATh U OTOUPATH

HEOOXOIMMYIO JUIS pEIICHUs 3a/1ad HH(OPMAIUIO, OpraHU30BbIBaTh, IPEOOPA3OBBIBATH, COXPAHSITH U IIEpelaBaTh ce

VYpoBenb 3 | *
Baapgers:

VYpoBeHb | | OCHOBHBIMH HaBBIKAMH LIU(POBOH 00pabOTKM M MHTEPIPETALINN KOMIUICKCHOMN I'€0IOrMYECKOi U Te0OXUMHUYECKOI
HHOPMALIUH, B TOM YHCIIE HAXOAIINXCS 3a peaeTaMu
HETIOCPEICTBEHHOI C(hepsl e TENbHOCTH.

VYpoBeHb 2 | METOAaMH OLIEHKH PUCKA U YIPABICHUS KaUe€CTBOM HCIIOIHEHUS TEXHOIOTHYIECKUX orepanuii,
- MeToziamMu c6opa, 00pabOTKH ¥ MHTEPIIPETALMH MTOTyYeHHON HH(OPMALUH, HCTIONb3YSI COBPEMEHHBIE
HH)OPMAMOHHBIE TEXHOJIOTHH ¥ IPUKIIAJHEBIC allllapaTHOIPOrpaMMHBIE CPEACTBA, METOAAMH 3aIlUThl, XpaHSHUS U
nojgaun uHpGopmanuy,
- COBPEMEHHON METOIUKOMH IU(PPOBOI 00pabOTKKU U UHTEPIPETALMH KOMIUIEKCHON Ie0J0rn4ecKoi 1
TeOXUMHUYECKOi HHGOPMAIIMHN [UIS PEIICHUS HAyYHBIX ¥ IPAKTHYECKUX 33714, B TOM YHCIIC HAXOISIINXCS 32
TIpeAeTaMH HeTIOCPEACTBEHHOH Cepsl esITeNbHOCTH.

YpoBenp 3 | *

OIIK-12: CnocodeH NpoBOAUTHL CAMOCTOATEILHO WU B COCTaBe IPYNIbI HAYYHbIIl NONCK, peann3ys clielHalbHbIe
CpeCTBAa M MeTObI MOJIy4YeHUsI HOBOTO 3HAHNS, YIACTBOBATH B HAYYHBIX HCCJIeJOBAHMSIX 00HeKTOB NMPOo(deccHOHATBHON

JAesTeJTbHOCTH U UX CTPYKTYPHBIX 3JIEMEHTOB

3HaTh:
VYpoBens | | pyHIaMeHTaIbHBIC ¥ NPUKIAIHbBIE 331241 HAYYHbBIX UCCIIEIOBAaHUN U pelieHus pyHAaMEeHTaIbHbEIX IpooiieM
TIPUKIIaTHOH T'€0JIOTHH
VYposens 2 | pyHIaMeHTANBHBIE U IPUKIIAHBIC 331a41 HAYYHBIX HCCIICIOBAHNH 1 peIIeHNUS MTPoOIeM IIPHUKIATHON TeOJIOTHH 1
CTIEIHAIbHBIC CPEICTBA U METOABI OIyYSHUS] HOBOTO 3HAHUSL.
VYposenp 3 | *
Ymern:
VYposens | | mpodeccroHaTBEHO UCTIONB30BaTh COBPEMEHHYIO alapaTypy, 000pyaoBaHHEe, HHPOPMALUOHHbIE TEXHOIOTHH AT
pelIeHns 3a/1a4 HayYHbIX MCCIIEI0BAHUH C HCIONb30BAaHUEM HOBEHIIIEro OTEUECTBEHHOTO U 3apyOeKHOTO OIbITA.
VYpoBeHb 2 | HPOBOIHUTH HAYYHBIH ITOUCK, IPO(ECCHOHAIBHO HCIIOIb30BaTh COBPEMEHHYIO alllaparypy, 000pyJoBaHHE,
HHGOPMAMOHHBIE TEXHOIOTHH IS PEIICHHS 3a1ad HayIHBIX
HCCIIEOBAHUI B 00JIaCTH MPHUKIAAHON F€0JIOTHH C HCTIOIB30BAHUEM HOBEHIIIETO OTEYECTBEHHOTO U 3apy0eKHOT0
OIBITA
VYpoBenb 3 | *
Baagern:
YpoBeHb | | TeXHONOTHEH CaMOCTOSTENBHOM PabOTH Ha COBPEMEHHOM ammnaparype, o0opyI0BaHUH, HaBBIKAMU €€ TPUMEHEHNUS B
HayYHbIX UCCIICIOBAHHUAX OOBEKTOB IIPOPECCHOHATBHOM ASSATEIBHOCTH U UX CTPYKTYPHBIX 3JIEMEHTOB
YpoBeHb 2 | OCHOBHBIMH METOaMH T'€0JIOTHUESCKOI pa3Be/IKi, HHTEPIPETAINH JTAaHHBIX TeO(QU3MUECKIX HCCIISIOBAaHNH, TEXHUKO
-3KOHOMHYECKOTO aHaJIN3a, HABBIKAMH COCTABJIEHHS Pab0OYHX MPOEKTOB B COCTABE TBOPUECCKOH KOMAH/IbI,
- nH(popMaIe o COBEPIICHCTBOBAHUIO IPOU3BOACTBEHHBIX IIPOIECCOB C UCIOIB30BAHUEM IKCIIEPUMEHTATBHBIX
JAHHBIX U Pe3yJIbTaTOB MOJECIUPOBAHUS,
- METOJIMKOH TTOJy9eHHsT HOBOT'O 3HAHWS M TEXHOJIOTHEH paboTH Ha COBPEMEHHOH armaparype, 000py10BaHNH,
HaBBIKAMH NPUMEHEHUS HHPOPMALMOHHBIX TEXHOJIOTHH, C
HCIIOIBb30BaHUEM HOBEHIIIETO OTEYECTBEHHOr0 1 3apy0eKHOro OIbITa B 00IACTH JUIs aKTHBHOTO y4YacTHsl B HAyYHBIX
HCCIICIOBAHUSIX 00BEKTOB IPOPECCHOHATBHOMN NEITEIFHOCTH M MX CTPYKTYPHBIX JJIEMEHTOB
VYpoBenb 3 | *

B pe3yabTaTte 0ocBOeHUS JMCUMIIMHBI (MOYJI51) 00yUaroUIuiics 10/KeH

3.1|3uarTh:

3.1.1

OCHOBHBIC OIIC€pAITNU ITPU TPOBECACHUU T'€OJIOTUICCKUX, MUHEPAIIOTUICCKUX U TCOXUMUYECCKUX METOA0B ITONCKOB;
OCHOBHBIE CITOCOOBI OLICHKU MPOTrHO3HBIX PECYPCOB IMOJIE3HOI'0 HCKOIIAaeMOr 0.

3.2| Ymern:

3.2.1

AHAJIIM3UPOBATH U O6pa6aTI>IBaTI> JAHHBIC TCOXUMHWYCCKHUX HCCHeHOBaHHﬁ.

3.3 Buagern:

3.3.1 O6pa6OTKI/I PE3YIbTATOB I'€OJIOIT'MYCCKUX, MUHCPAJIOTHYCCKUX U TCOXUMHUYICCKUX METOAOB ITOMCKOB IMOJIC3HBIX

HCKOIIaCMBbIX.




4. CTPYKTYPA U COAEPKAHUE AV CLHUIIINHBI (MO YJI5T)

Kon HanmeHoBaHue pa3eoB U TeM /BHJ Cemectp | YacoB | Komneren- | Jluteparypa | Hure | IIpumedanue
3aHATHSA 3aHaTus/ / Kype M PaKT.
Pa3nen 1. UcTopuueckuii 0630p
1.1 OCHOBOIIOJIO)KHUKH T'€OXUMHUH. 3a7aun 3 0,5 OIIK-8 JI1.2 J11.1 0
reoxumun. Kiapku sieMeHToB.
leoxumuueckas kiaccuduxanus B.M.
Tonpmmmunara. /JIex/
1.2 T'eoxumust kocmoca. Beenennas, 3 0,25 OIIK-3 JI1.2 JI1.1 0,25
KOCMOXHMHUSI COTHEYHOH cuctemsl. /T1p/
1.3 IMoxroToBka pedepara 1Mo reOXuMHUN 3 3,5 OIIK-3 JI1.2 JI1.1 0
XMMHYECKOTO HJIEMEHTa (Ha BBIOOp M3 OIIK-12
reOXMMHUYECKON TaOJIUIIBI
Tompamvuara). /Cp/
Pazgen 2. I'eoxumusi kocmoca
2.1 Bceenennas. Kocmoxumusg CorHEUHOM 3 0,25 OIIK-8 JI1.2 J11.1 0
cucreMsl. /JIex/
2.2 3ammra pedepaToB o 3nementam. /IIp/ 0,25 OIIK-3 J1.2J11.1 0,25
2.3 IMoxaroroBka pedepara 1Mo reoXuMuH 3,5 OIIK-3 JI1.2 J11.1 0
XUMHUYECKOT0 JIeMeHTa (Ha BbIOOp U3 OIIK-12
TeOXUMHUYECKOH TaOIULIbI
Tompammvuara). /Cp/
2.4 IInaneTs! 3eMHOM rpynnsl. [InaneTs 3 0,25 OIIK-8 J1.2JI1.1 0
BHeIIHeH rpynmsl. /JIex/
2.5 3amura pedeparos mo snementam. /IIp/ 0,25 OIIK-3 JI1.2 JI1.1 0,25
2.6 IMoxroroBka pedepara 1Mo reoXuMun 3,5 OIIK-3 J1.2 J11.1 0
XUMHYECKOTO 3JIeMeHTa (Ha BBIOOp U3 OIIK-12
TCOXUMUYECKOMN TaOTHIIBI
Tompammuara). /Cp/
Pa3nen 3. Xumnueckuii cocras
JIaHeThl 3emMJist
3.1 XUMHAYECKHHA COCTAB TUTAHETHI 3 0,25 OIIK-8 JI1.2 JI1.1 0
3emus /Jlex/
32 3amura pedeparos mo snementam. /IIp/ 0,25 OIIK-3 JI1.2 J11.1 0,25
33 IMonrororka pedepara /Cp/ 3,5 OIlIK-3 JI1.2 J11.1 0
OIIK-12
34 XHUMHUYECKUH COCTaB IIaHEThI 3 0,25 OIIK-8 JI1.2 JI1.1 0
3emus /Jlex/
3.5 3amura pedepartos no saemenTam. /T1p/ 0,25 OIIK-3 JI1.2 JI1.1 0,25
3.6 IToaroroBka pedepata Mo reoXuMHUH 3,5 OIIK-3 JI1.2 JI1.1 0
XMMHYECKOTO HJIeMeHTa (Ha BBIOOp M3 OIIK-12
TEOXUMHUYECKOH TaOIHIIBI
Tonpammunra). /Cp/
Pa3nen 4. MarmaTuyeckue ropHbie
MopobI
4.1 I'maBHBIE TUITBI MATMATUYECKUX TOPHBIX 3 0,5 OIIK-8 JIT.2 JI1.1 0
nopox. /Jlex/
4.2 3amura pedeparos no snementam. /IIp/ 0,5 OIIK-3 JI1.2 JI1.1 0
43 IMoaroroBka pedepata Mo reoXuMun 3,5 OIIK-3 JI1.2 J11.1 0
XUMHYECKOT0 dJIeMeHTa (Ha BbIOOp U3 OIIK-12
TCOXUMUYCCKOMN TaOTHIIBI
Tompammuara). /Cp/
Pasgen S. OcagouHble ropHbIe 1OPOABI
5.1 Pa3nenenue n KOHIEHTpaLUs 3JIEMEHTOB 3 0,5 OIIK-8 JI1.2 J11.1 0
B 0OC/IOUHBIX TOPHBIX MOPOJAX.
OK30r€HHbIE IPOLIECCHI
(seIBeTpUBaHUe). /JIex/
5.2 3amura pedeparos mo snementam. /TIp/ 0,25 OIlIK-3 JI1.2 J11.1 0,25
53 ITonroroBka pedepara 1Mo reoXuMUH 3,5 OIIK-3 JI1.2 J11.1 0
XMMHUYECKOTO dJIeMEHTa (Ha BBIOOp M3 OIIK-12

TEOXUMUYECKOH TaGIUIIbI
Tompammvuara). /Cp/




Pa3)1e.)1 6. HH}IHKaTOprle OTHOILICHUSA
T€OXMMHUYECKH CXOAHBIX 3JIECMEHTOB
(K/Rb, Zr/Hf, Ta/Nb, Ce/Y)

6.1 WNHaukaTOpHbIE OTHOIIEHUS 0,5 OIIK-8 J1.2 JI1.1 0
TEOXUMHUYECKH CXOTHBIX AJIEMEHTOB /JIex/
6.2 3ammra pedepaToB mo anemenrtam. /TIp/ 0,25 OIIK-3 J1.2 J11.1 0,25
6.3 IToaroroBka pedepara Mo reoXuMun 3,5 OIIK-3 JI1.2 J11.1 0
XUMHYECKOT0 dJIeMeHTa (Ha BbIOOp U3 OIIK-12
TCOXUMUYCCKOHN TaOTHIIBI
Tompammunra). /Cp/
Pa3znen 7. UHaMKaTOpHbIE OTHOLICHUS
H30TONOB U NX (ppakunonnposanue (H,
Hd, C12/C13, S32/S34)
7.1 MHaukaTopHbIe OTHOIIEHUS U30TOIOB U 0,5 OIIK-8 JI1.2 J11.1 0
ux ¢paxuunonuposanue (H, Hd, C12/C13,
S32/S34) /Jlew/
7.2 3amiura pedepatos o saementam. /TIp/ 0,25 OIIK-3 JI1.2 JI1.1 0,25
73 IloaroroBka pedepara Mo reoxXuMuu 3,5 OIIK-3 JI1.2 JI1.1 0
XUMHYECKOT0 3JIeMeHTa (Ha BBIOOp U3 OIIK-12
TEOXUMHUYECKOHN TaAOIHIIBI
Tonpammuara). /Cp/
7.4 MHauKaTOpHBIE OTHOILICHHS 0,5 OIIK-8 JI1.2 J11.1 0
H30TONOB U HX (pakunoHupoBanue (H,
Hd, C12/C13, S32/S34) /Jlex/
7.5 3amura pedeparos mo snementam. /IIp/ 0,25 OIlIK-3 JI1.2 J11.1 0
7.6 ITonroroBka pedepara 1Mo reoXuMUH 3,5 OIIK-3 JI1.2 J11.1 0
XMMHUYECKOTO 3JIeMEHTa (Ha BBIOOp M3 OIIK-12
TCOXMMHYCCKON TaOIUIIBI
Tompammvuara). /Cp/
Paznen 8. PaguoakTuBHOCTD
8.1 PagnoakruBHOCTE /JIek/ 0,5 OIIK-8 JI1.2 JI1.1 0
8.2 3amuTa pedeparos no ameMeHTaMm. /I1p/ 0,25 OIIK-3 J1.2 J11.1 0
8.3 ITonroroBka pedepata Mo reoXuMHUH 5,5 OIIK-3 JI1.2 JI1.1 0
XMMHYECKOTO HIEMEHTa (Ha BBIOOp M3 OIIK-12
TEOXUMHUYECKOH TaOIHIIBI
Tonpammunra). /Cp/
Pa3nen 9. Murpanusi XuMu4ecKuXx
3J1eMeHTOB
9.1 Mexannueckuii Tl MUrpanun. OU3nKo- 0,5 OIIK-8 JI1.2 JI1.1 0
XUMHUYECKUH TUIl MUTpaluu. Murpanus B
THIPOTEpMaIIbHOM Tporiecce. /JIex/
9.2 3amura pedepatos mo saemenTam. /T1p/ 0,25 OIIK-3 JI1.2 JI1.1 0
9.3 IToaroroBka pedepata Mo reoXuMUH 13,5 OIIK-3 JI1.2 JI1.1 0
XMMHYECKOTO HJIeMeHTa (Ha BBIOOp M3 OIIK-12
TEOXUMHUYECKOH TaOIHIIBI
Tonpammunra). /Cp/
Pazgen 10. l'eoxumMuuyeckue NOUCKH
MOJIe3HBIX HCKOMAEMBIX
10.1 T'eoxuMmuIecKre TTONCKY TTOIE3HBIX 0,5 OIIK-8 JIT.2 JI1.1 0
rckonaeMsix /Jlex/
10.2 3amura pedeparos nmo snementam. /IIp/ 0,25 OIIK-3 JI1.2 JI1.1 0
10.3 IToaroroBka pedepara Mo reoXuMun 13,5 OIIK-3 JI1.2 J11.1 0
XUMHYECKOT0 dJIeMeHTa (Ha BbIOOp U3 OIIK-12
TCOXUMUYCCKOMN TaOTHIIBI
Tompammuara). /Cp/
Paznen 11. IIpo6aemMbl 3K0J10rUM
11.1 ITpobnemsr sxonoruu /JIex/ 0,5 OIIK-8 J1.2J11.1 0
11.2 3ammra pedepaToB o 3nemenrtam. /TIp/ 0,5 OIIK-3 J1.2 J11.1 0
11.3 IMoxroToBka pedepara 1o TeOXUMHUN 13,5 OIIK-3 J1.2JI1.1 0
XMMHUYECKOTO dJIeMEHTa (Ha BBIOOp M3 OIIK-12

TEOXUMUYECKOH TaGIUIIbI
Tompammvuara). /Cp/




Pasznen 12. 3auér
12.1 IoxroroBka k 3auety /Cp/ 3 12,25 OIIK-3 J1.2 J11.1 0
OIIK-12
12.2 3auért /MBKP/ 3 0,75 OIIK-3 JI1.2 J11.1 0
OIIK-8
OIIK-12

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoOJIbHBIE BONPOCHI U 3aJaHUS

NI

CozepskaHue T€OXUMHMH, STAllbl PA3BUTHUS, YUCHbIE, aHATUTUIECCKAE METOIBI.

WNunukatopHsie oTHOmEHHS eMeHToB: K/Rb, Zr/Hf.

TeoxuMHUYECKHE OCOOCHHOCTH YIIBTPAOCHOBHBIX MTOPO/I.

AsporamMMacreKTpOMETPH s, KaK METOJI 3KOJIOTHYECKOr0 MOHHUTOPHHTA.

T'eoXMMUsI 0CAJOYHBIX TIOPOJ: OOJIOMOYHBIE, TJIMHUCTHIE, KAPOOHATHBIE, KpeMHHCTEIE, pochopHTsl, 3BaropuThl. Pys! Fe,

Mn, Al, Cu B ocaiouHBIX IOPOAAX.

6.
7.
8.
9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JIyHBL

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

@DaKTOpsl MUTPAIIH U KOHIIEHTPALUH 3JIEMEHTOB.

W3zoTtonus cTpoHIMS.

leoxuMmust B pelIeHUH SKOIOTHYECKUX TpodieM. OMacHOCTh «TSDKENBIX SIIEMEHTOBY.

I'eoxuMusI TPaHUTHBIX ITETMATHUTOB.

DpaKIMOHUPOBAHUE H30TONOB CEPBI.

leoxumuueckas kiaccudukanus ieMentoB B.lonpammuna. Kinapku sinemeHToB.

AsporaMMacIieKTpoMeTpHsl, Kak METOJ MOMCKa Py

leoxumust rugpoTepManbHOro npomecca. @akrops! pynoneperoca u pynooriaoxkenus: T, P, ph, Eh.
I'eoxumuueckie 0COOEHHOCTH OCHOBHBIX MOPO.

T'eoxponomorust mo Rb-Sr, Sm-Nd, Re-Os.

I'maBHBIC TeoXUMHUYECKHE OapbepHI.

I'eoxumus runepresesa. Kopsl BeIBETpHBaHNS, apTUIIIH3UTHI U JIATEPUTHL

30HBI OKUCIIEHUS PYAHBIX MECTOPOXKICHUII.

®DpaKIMOHNPOBAaHUE M30TONOB BOIOPOJIA U KHCIIOPOIIA.

T'eoxpononorus no K-Ar.

I'eoXUMUsI METACOMAaTUTOB M CBSI3aHHOTO C HUMHU OPYACHEHHMs: CKAPHBI, TPEii3eHbl, BTOPUYHBIC KBAPLUTHI, ()EHHUTHI.
DOTOMIOMHUHECIICHITNST MUHEPAJTIOB ITPH M3YYSHHUH IILUTHXOB.

PanmoakTuBHOCTH, pafnoakTUBHEIE psabl. Dddexr Oxio.

«HcTomennas mauTusy, cucremMa Sm-Nd, «Oncumod Ndy.

Kocmoxumust. Xumuueckue ocobeHHoCTH 3Be31 U Connna. CHHTE3 TsDKEINbIX 31eMeHTOB. OCOOEHHOCTH XMMH3Ma HOPOJ

leoxumuueckast 30HATBHOCTH THAPOTEPMAIEHO-METACOMATHUECKUX MECTOPOXKICHHUH.
®dpakunoHNpOBaHUE M30TOIOB YIJIEpOAa.

leoxumugeckie 0COOCHHOCTH KUMOEPIHTOB.

Teoxumust atMocepsl. Pagroyrinepoauslii MEeTO OnpeiesieHns BO3pacTa.
TepMopTyTOMETpHS.

Xummndeckue ocodeHHOCTH ItaHeT COTHEYHOH CHCTEMBI M MX CITyTHHKOB.
VckyccTBeHHBIE palHOM30TOINBI, NX AKOJIOTHYECKasl OMAacHOCTH, SKoorndeckne Katactpodsr.
I'my6unnoe crpoenue u xum. Cocra 3emin.

BrIBeTpuBaHHE U3BECTHSIKOB U KapOOHATUTOB.

W3oTonus renws u aproxa.

I'azoBast cheMKa IPH MOMCKAX ITTOJIE3HBIX HCKOITAeMBbIX.

Knaccudukarnms 1 XMMHYECKAE OCOOCHHOCTH METEOPUTOB. METEOPUTHBIE KpaTephl.
OOpa3oBaHHE POCCHINIEH M POCCHIITHBIE MECTOPKACHHS.

JluroreoxuMmUeCKie, THIPOreOXMMIUIECKIE, OHOTCOXUMHIECKHE METOIBI ITONCKOB TOJIC3HBIX MCKOMAEMBIX.
I'a3pl B MarMaTH4YeCKHX MOPOAAX U UX PONb B PyJ000pa30BaHUM.
Onementel-moMuHOreHsl: N, Eu2+. Cr3+, S'2, Mn2+, W6+, U6+.
OpaKIMOHNPOBaHUE M30TOMOB CEPHI.

IepBu4HbIE U BTOPUYHBIE OPEOITBI PACCESHHUS.

OO6pa3oBaHue Kelle30-MapraHIeBbIX KOHKPELUH.

leoxuMuUeckre MOMCKU PYIHBIX MECTOPOXKACHUH. [eoXUMUUECKre aHOMAJIMH.
KpacHonBeTHbIE 1 HUKEIEHOCHBIE KOPHI BBIBETPHBAHMUS.

My IbTHIUINKATUBHBIE U aJAUTHBHBIC OPEOIIBI PACCESHHS.

Camoounienue okeana. Ocaiku okeaHa.

Tpu BOJHBI KHCIIOTHOCTH B THAPOTEPMAIIBHBIX PACTBOPAX.

Ieoxummaeckie 0COOCHHOCTH KHCIBIX TTOPOJ.

I'eoxuMuueckre OCOOSHHOCTH LIETOYHBIX MOPO.

Tunpochepa 3emiu.

WunnkatopHas pons Fe2+/Fe3+, Eu2+/Eu3+.

30HaNBHOCTh BEPXHEH YacTH TUTOC(EPHI U KOHTPACTHOCTH TTOBEICHHS SIEMEHTOB.




5.2. Tembl nHCbMEHHBIX PadoT

Pedepar c onucaHneM XUMUYECKAX CBOMCTB U TEOXUMUYECKUX OCOOCHHOCTEH XMMUUECKOT0 AIeMeHTa (110 BBIOOpY) C
HCITOIB30BaHUEM Te€OXUMHUYECKOH Taonmuisl B.M.Ionbammuara.

5.3. OueHouHbIE CpeaCcTBA

Pabouas nmporpamma aucuuruinabl "O0mas reoxumus” odecrieueHa OleHOYHBIMU CPEACTBAMH ISl IPOBEJCHHMSI TEKYIIEro KOHTPOJIS
Y TIPOMEXKYTOYHOMN aTTECTAINH, BKITIOYAIOIIUMI KOHTPOJIBHBIE BOPOCHI JIJISI TPOBEICHHS TPOMEKYTOTHOM aTTECTAIH, KPUTCPHH
OLIEHMBAHUS YUEOHOW JAEATENbHOCTH 00YJAIOIIUXCS 10 0aNTbHO-PEHTHHTOBOM cCUCTEMe, IPIMEPHI 3aIaHHH IS PAKTUIECKIX H
71ab0paTOPHBIX 3aHATUH, OUIICTHI [JIs TPOBEACHHS IIPOMEIKYTOUHOM aTTECTALH.

5.4. IlepeuyeHb BUI0B OIIEHOYHBIX CPEICTB

OreHOYHBIE CpeCTBa Pa3pabOTaHbl IJIs BCEX BUIOB yUEOHOH NESITENFHOCTH CTYICHTA — JICKIHH, Ta0OpaTOPHBIX 3aHATHH,
CaMOCTOSITETTBHOH pabOTHI M MPOMEXXYTOYHON aTTecTanyi. OIeHOYHBIE CPEACTBA MPEACTABICHBI B BUJIE!

- CPEACTB TEKyILETO KOHTPOJISL: MPOBEPOYHBIX PAOOT MO PEIICHUIO 3a]1a4, JUCKYCCHUH 0 TEME;

- CPEACTB UTOrOBOI'0 KOHTPOJIS — 3a4€T Ha 3 Kypce.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MOIYJIA)

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3naTenscTBO, TOI
JI1.1 |Ilepensman A. U. Teoxumus M.: Beicmas mixona, 1989
JI1.2 | ®epcman A. E. T'eoxumus JI.: Tocxumusgar, 1939

6.3.1 IlepevyeHnnb NporpaMMHOro odecrneveHust

6.3.1.1 | Office Professional
Plus 2010

6.3.1.2 [ Office Professional
Plus 2013

6.3.1.3 [ Windows 10

6.3.1.4 | Windows 7

6.3.2 Ilepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | DnekrpoHHO-OnOMMOTeYHast cucteMa "JlaHp"
Hoctyn k komtekusaM >nekTporHbix n3ganuit ObC "Usnarenscrio "Jlanp"

6.3.2.2 | DnexrpoHHO-OHOMMOTeUHAast cucteMa «Kuwxkueiii [lom YauBepcutera» ("bubmmoTex")

6.3.2.3 | ba3a maHHBIX HAYYHBIX JJICKTPOHHBIX XypHaNoB "eLibrary"

6.3.2.4 | MexxnynaponHas pedeparuBHas 6a3a ganubix "Web of Science Core Collection"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

AynuTtopus Hasnauenue OcHarenne Bupg

6-53 YuebHasg ayauTopus I 54 I1.M. Ilapra — 27 wr., cron
MpPOBEICHUS 3aHATHH mpernojaBarens — 1 mrT., CTyNb,
JIEKI[HOHHOI'O THIA, 3aHATHUIl MeIoBast 10CKa, KOMITBIOTED,
CEMHMHAPCKOro THIIA, WHTEPaKTHBHAS TIaHEIb,
KOHCYJIBTAIHH, TEKYILETO yueOHbIE TTaKaThI
KOHTPOIISL ¥ TIPOMEXKYTOUHOH
aTTECTAIlNH

6-52 Aynuropusi FeHeTH4ECKON 30 IL.M. Cromst — 15 wrt., cron
MHUHEpPAJIOruu. YueOHas npenojasarens — 1 IT., CTynbs,
ayJIUTOpPHUS JUIs IPOBEICHUS MenoBast 0cKa, ydeOHbIe
JICKITMOHHBIX, TA0OPaTOPHBIX M | IIAKaThI, TEHETHYECKAs
MPaKTHIECKUX 3aHATHH, KOJIJIEKIIHSI 00pa3IoB TOPHBIX
KyPCOBOTO ITPOEKTUPOBAHHS, HOpPOJI, PAKOBHHA, MOHOOIIOK,
KOHCYJIBTAIMH, TEKYILETO UHTEPaKTUBHAs TTaHEIb.
KOHTPOJISL ¥ TIPOMEXYTOUHOH
aTTeCTaluH

8. METOJUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCSA ITO OCBOEHUIO JUCHUTIIUHBI (MO YJIS)

Meroaudeckre yka3aHUS 0 N3YIEHUIO JUCIUILTNHEI «O0IIas TeoXuMHsD IpeCcTaBiIeHs! B [IpunoxeHnn 2 1 BKIIOYAIOT B ceOs:

1. Mertonuueckue ykazaHus Al 00y4Jaromuxcs M0 OpraHu3aluy yaeOHO! IesITeIbHOCTH.
2. MeTtonuyeckue ykazaHUs! 10 OPTaHU3aIMH CaMOCTOSTEILHON paboThl 00ydatOIIIXCs.
3. Meroandeckue yKazaHUS [0 OPTaHMU3ANNH MPONIEAYPHI OICHUBAHNS 3HAHUH, YMEHNUI, HABBIKOB W (WJIM) OIIBITa

JIeSITEIbHOCTH, XapaKTePU3YIOIIHUX TaNbl (JOPMHUPOBAHHSI KOMIICTECHIIHH.







