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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu Kapeapbl MeTauTypruu ¥ XMMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2022 - 2023
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM Toy Ha 3aceaHuu Kageapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHI

[Ipotokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokom ot 20 . Ne
3aB. kadenpoit A.C. XapueHnko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

- copMHUpPOBATh y CTYJICHTOB 3HAHUS O NMPUYMHAX M3MEHEHUS (U3MKO-XUMHUYECKUX U
TEXHOJIOTHYECKUX CBOMCTB YTJIEH B IPOLIECCE I'€OJIOTHUYECKOI0 POCTa;

- chopMUpOBaTh y CTYICHTOB 3HAHUS O MPOUCXOXKICHUU U CBOMCTBAX HEMETAJUTMYECKUX
TOPHBIX OPO/I, CIYKAIIUX CHIPHEM ISl CTPOUTEIbHOW UHIYCTPUH;

- cOpMHUPOBATH Y CTYJICHTOB 3HAHHS O COCTABE U CTPYKTYpPE UCXOIHOTO PACTUTEIHHOTO
MaTepualia;, MEXaHM3ME B3aUMOJCHUCTBUS OTIEIbHBIX COCTABHBIX YAaCTEH PACTEHHU IIpU
OTOp(EHEHHH M THHJIOCTHOM OpOXEHUH; MU3MEHEHUH (PH3UKO-XMMHUYECKHUX CBOWCTB TBEPJIBIX
TOILJIMB IIPU IMAr€HE3€ U METAr€HEE;

- chopMHpOBaTh Yy CTYJICHTOB 3HAaHUW O NETPOrpauUIecKoM COCTaBe TBEPABIX
MCKOTIAeMBIX; TPYIIIOBOM COCTaBE U CBOMCTBAX HEPTHU U MPUPOIHBIX TA30B.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuuruinHa Muzepanaorus 4 nerporpadus HeMeTaJUIMYECKUX U TOPIOYMX UCKOTAeMbIX
BXOJIUT B BApUATHUBHYIO YaCTh yueOHOI0 IIaHa 00pa30BaTeNbHON IPOrpaMMBbl.

Jns  u3ydeHus  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUSA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTNH/ IPAKTUK:

®dusuka

BBenenue B HanpaBieHue

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OymyT
HEO0XO0AUMBI JUIsl U3yYEHUS IUCHUILINH/TIPAKTHK:

XUMHUECKasi TEXHOJIOTUS TYTOIUIABKUX HEMETAUIMYECKUX U CHIIMKATHBIX MaTepHajIoB

TexHonorusa orHeynopos

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynprare oOCBOEHHS IUCHMIUIMHBI (Monyisi) «MuHepanorus U mnerporpadus
HEMETAJUTMYECKUX M TOPIOYUX HCKOIMAEMBIX» 00ydaroIuics JOHKEH 00JaAaTh ClelyHUMU
KOMIETEHIVMSIMU:

CtpyKTypHBII [Tnanupyemble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETEHIINH
OIIK-2 TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI O COBPEMEHHOM (pU3MUECKON KapTUHE MUPA,

IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUHU BEILECTBA U1 TOHUMaHUs
OKPY’KaIOILET0 MUPA U SBJICHUN IPUPOIBI

3HaTh OcHOBHbIE IPUPOJHBIE TBEP/IbIE MATEPHAIIbI U UX KJIaCCU(DUKAIIUIO U
IIPOUCXOXKICHHE

YMeTh IIPOTHO3UPOBATH CBOMCTBA HEMETAINUYECKUX B ropro4Ymx MCKOIIaCMbIX
HUCXOJ U3 UX MPOUCXOKACHU, neTporpa(quecxoro U XUMHWYCCKOT'O
cocTaBa

Brnanets METOaMH OIIPEIEIICHUS TIETPOrpaPuecKoro CocTaBa yrie pasinIHon
CTENeH! MeTaMop(u3Ma.

OIIK-3 TOTOBHOCTBIO MCIIOJIB30BATh 3HAHMS O CTPOCHHH BEILECTBA, IPUPOJIE XUMUYECKON
CBSI3M B Pa3JIMYHBIX KJIacCaX XMMHUYECKUX COEAMHEHNUHN Ul TOHUMAHUs CBOMCTB MaTepUualioB U
MeXaHHM3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAIOIINX B OKPYKAIOILIEM MHUPE

3HaTb 00 M3MEHEHUH (I)I/I3I/IKO-XI/IMI/ITIGCKI/IX CBOMCTB HEMETAIUIMUECKUX U TOproYHnx
HCKOITaCMBIX ITPU AUAr€HE3€ U MECTAr¢HE3C

YMeTh OMPCACIIATE XUMHUYCCKYIO 3pCIIOCTh TOIINB




BJ'Ia,I[eTB HaBbIKaMHU IMPOBEACHUA MAKpPO 1 MUKPOKOMIIOHCHTHOI'O aHAJIM3a TOILIIMBA

IIK-18 TOTOBHOCTRIO HCITOJIB30BaTh 3HAHUE CBOMCTB XMMHYSCKHX 3JIEMECHTOB, COCIMHEHNH 1
MaTepuaIoB Ha UX OCHOBE IS PEIIeHUs 3a71a9 MpodheccCHoHaTbHOM e TeTbHOCTH

3HaTh BIIMSIHHE TIETPOrpa)uuecKoro cOCTaBa TOIUIMB U TPYIIIOBOTO COCTaBa
MUHEpAJIOB Ha UX TEXHOJOIMYECKUE CBOICTBA

YmeTh IIPOrHO3UPOBATh CBOWCTBA FOTOBOI'O IIPOAYKTA HA OCHOBE 3HAHUM O COCTaBE
IIOPO/I, COCTABJISIIOILUX ChIPHEBBIE MATEPHUAIbI.

BJIaI[eTB NpCACTABJICHUAMU O B3aMMOCBA3AX CTCIICHU MeTaMop(bI/I?;Ma TOIINIMB C UX
CIIEKAaCMOCTBIO 1 KOKCYEMOCTEBIO

4. CTpyKTYpa, 00bEM H cojiep:KaHue TUCIUIINHBI (MOTYJIs)
OO0mmast TpyTI0eMKOCTh AUCIHILIUHBI cocTaBiseT 3 3aueTHbIX eauaui 108 akan. gacos, B ToM
YHUCIIe:
— KOHTaKTHas pabora — 6,4 akaJ1. 4acosB:
— ayTuTOpHas — 6 akaj. yacos;
— paeayautopHas — 0,4 akaj. 4acoB
— camocTosTeapHas pabota — 97,7 akaj. 4acos;

— IMOATOTOBKA K 3a4éty — 3,9 akaj. yaca
dopma aTTeCTaI|H - 3a4€ET

AynutopHast g
KOHTaKTHasl paboTa E 3 dopma TEKyIIEero
o (B aKkax. vacax) s X Bun KOHTPOJIs
Pasnen/ rewa S 5 S| camocTosTebHOM | yCIIeBaeMOCTH Kon
JCIUTUTAHBI pA £ = . | xommeTeHMN
g g padoThI MIPOMEKYTOUHOM
Tex. mab. | mpaxr. =9 aTTecTaluu
3aH. 3aH. [ &
1. Xumwus, MuHepajorus H
nerporpadpus TOpPIOYNX
HCKOTIAEMbIX
OIIK-2,
1.1 Toproune HCKOIaeMbIe 5 IMoaroToBka Samura pedepaton OINK-3
UX BUJBI pedeparos T peRep HK—18,
1.2 O6urast xapakTeprcTHKa
u OTJIMYUTEIIbHBIC HomroToska OIIK-2,
MPU3HAKA THh Ha 6 eg)e aToB 3amura pedeparon OIIK-3,
Pa3IMUHBIX CcTagusaX pedep TIK-18
XHUMHYECKOH 3pETOCTH.
1.3 T'eoxumus HomroToska OIIK-2,
yriepoaa.KpyrooGopor 6 peg)epaTOB 3amura pedeparon OIIK-3,
YTIEpoAa B MPUPOLE. T1K-18
1.4 [Ipoueccer
TophooOpazoBaHmUs. TMoroToska OIlIK-2,
TopdsiHas cragus| 2 5 eg)e aToB 3amura pedeparon OIIK-3,
I'YMYCOBBIX u pedep [IK-18
CaIpOIEIUTOBBIX yrien
15 Bypoyronenas "
KaAMEHHOYIOJIbHasl ~ CTaluu Hoxroroska OIIK-2,
TYMYCOBBIX yriei. 6 peg)epaTOB 3amura pedeparon OIIK-3,
Kamennsie yriu u [K-18
AHTPAIUTHI
3amura
1.6 Ilerporpadpuueckuit 71a00paTOpHOI
OIIK-2,
COCTaB TI'N. 4/41 10 [ToaroroBka pabotel. OTuer 1o OIIK-3
MuHepaloru4ecKuii coctaB pedepatoB 71a00paTOpHOI HK-18’
TI'U. pabote
3anmra pedepaTon




1.7 O6pa3zoBanue
KaMEHHOYTOJIbHBIX
OacceitHOB

IlogroroBka
pedeparoB

3ammra pedepaTon

OIIK-2,
OIIK-3,
I1K-18

1.8 MakpoMoJeKyIspHOe
ctpoenne TI'N.

ITogroroBka
pedepatoB

3amuTa pedeparon

OIIK-2,
OIIK-3,
I1K-18

1.9 Teonorus yroibHBIX
Mectopoxaennii (Ctpoenune
YrOJIbHBIX IJIACTOB, METO/IbI
pa3BeaKH, MECTOPOXKICHHH,
METObI SKCIUTyaTalluu
MECTOpPOXKICHUN,  OIEHKa
YrOJIbHBIX MECTOPOKICHUIT)

ITogroroBka
pedepatoB

3ammra pedepaTon

OIIK-2,
OIIK-3,
I1K-18

1.10 Teopun
MPOUCXOXKJCHU HePTH U
raza. ®OU3NKO-XUMHUECKHE
CBOWCTBA HedTH.
KomrioHeHTHBIH CcOoCTaB
HedTH

IToaroroBka
pedepaToB

3amuTta pedeparon

OIIK-2,
OIIK-3,
IK-18

Wroro no pasneny

4/41

61

2. Ipupoansie
MaTepUaIbl

KaMCHHBIC

2.1  TlopomooGpa3yromue
MUHEpaJbl: TpyIa KBapla,
Ipylna aJoMOCHUIHNKATOB,
rpymnima JKEJIe3UCTO-
MarHe3uajbHbIX CHUIHUKAaTOB,
rpymma kapOoHATOB, TpyIa
Cynb(aroB.

Kamennble Marepuansl U3
M3BEpKEHHBIX Topona. Ux
ki1accupukanus, OCHOBHbIE
I1yOWHHBIC TTOPO/IBI.
OcHOBHBIE U3NUBIIUECS
TIOPOJIBL.

Kamennble marepuansl u3
0CaJI0YHbIe TOPHBIX
MOPOJ:00JIOMOYHBIE
TIOPOJIBL. OpTaHOTeHHBIE
Iopoasbl, TMOpoJabI
XHUMHYECKOTO
TMPOUCXOXKACHUS.
Kamennble Marepuansl U3
MeTaMop(hUUECKUX HOPOJ

16

CamocTosaTensHOe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYPBHI.
IToaroroBka

pedepatos.

3ammra pedepaTon

OIIK-2,
OIIK-3,
I1K-18

2.2 CaoiicTBa u
KJacCUpHUKAIUs

TPUPOTHBIX KaMEHHBIX
MmarepuaioB.  Pa3paboTka
MECTOPOKIACHUN u
o0OpaboTka KaMEHHBIX
MaTepHaJoB

10

CamocrosTensHoe
u3ydeHue yueOHoun
Y Hay4HOU
JUTEPaTypBHI.
ITonroroBska

pedepatos.

3ammTa pedeparon

OIIK-2,
OIIK-3,
I1K-18

2.3 Munepanorus u
nerporpagusi KaMEHHBIX U
TOPIOYHX UCKOTIAEMbIX

I1K-18

24 [IpomexyTOUHBIH
KOHTPOJIb

10,7

ITogroroBka k
3aueTy

3a4€T

I1K-18

Wroro no pazneny

36,7

Wroro 3a cemectp

4/41

97,7

3a4ET

HToro no gucLUIINHE

4/41

97,7

3a4€T

OIK-2,0I1K-
3,ITK-18




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomecce mpenomaBaHus — AMCHMIUIMHBI  «MuHepasoruss ©  nerporpadus
HEMETAUIMYECKUX W TOPIOYMX  HCKOIMAEMBIX»  NPUMEHSIOTCS  TPAJAMIMOHHAsA U
MOJYJIbHO-KOMITIETEHTHOCTHAsI TEXHOJIOTHUH.

Jlekuuu TpoxoaAT Kak B ¢opMme JeKuuu-uHpopmanmMM, Tak U B (opme
JEKIMU-BU3YyalIu3auu. JIeKuuu mpoBOASTCS € HMCHOJIb30BAHMEM HMHTEPAKTHMBHOIO METOAa —
«o0y4yeHHe Ha OCHOBE ONBITa» JI CO3/IaHUS AHAIOTHHA MEXIY W3YYaeMbBIMU SIBJICHUSIMH U
3HAKOMBIMH CTYJICHTaM >KH3HCHHBIMU CUTYAIlUsIMH U 00Jiee TIIyOOKOTO YCBaUBaHUS M3y4aeMbIX
BOIIPOCOB.

JIeKMOHHBIH MaTepuan 3aKperuiaeTcs B XOJle Ja0opaTOpHBIX pPabOT, Ha KOTOPBIX
BBITIOJIHAIOTCS TPYIIIOBBIE WM UHAUBUYAIbHBIE 3aJaHUS 110 MPOMIEHHON TeMe. KOHTEKCTHBIN
MeTO1 00yUYEeHHs MPU IPOBEICHUH JTA0OPATOPHBIX 3aHATHH ITO3BOJIET YCBOUTH MaTEPHAII ITyTEM
BBIABJIICHUS CBSI3€M MEXKJYy KOHKPETHBIM 3HAaHMEM U €ro mnpuMmeHeHuem. Ilpu 3amure
71a00paTOPHBIX PAOdOT MPOBOIUTCS yueOHasi TUCKYCCHsI, KAaK METOJI MHTEPAKTUBHOTO OOYyYEHUS,
MO3BOJISIONIAasE OOMEHMBATHCS B3IVISIAMH CTYJEHTaM 10 KOHKPETHOW mpobiieme. Bricokas
CTEMEeHb CAMOCTOATEIHHOCTH BBIMOJHEHHS CTYyAEHTaMu J1a00paTOpHBIX pabOT crmacoOCTBYET
Pa3BUTHIO JIOTUUECKOT'O MBIIUICHUS U 00Jiee TIIyOOKOMY OCBOCHHUIO TEOPETHUECKUX TMOJIOKECHHM,
M3YYEHHBIX Ha JIEKLHUSIX.

CamocrosiTenbHass paboTa CTYIEHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIbHON
MPOpadOTKE TEM B MPOIECCE MOATOTOBKH K J1a00paTOPHBIM pab0TaM U UTOTOBOM aTTECTAIIHH.

Wrorosas arrecramnus — 3a4eT IPOBOAUTCS B (hopMe TecTa

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXCcs
[To mucumrmumbe «MuHepamoruss W mneTporpadus HEMETAUTMYeCKUX U TOPIOYUX
HCKOMAeMbIX» TMPEIyCMOTpEeHa ayauTOpHas U BHEAyJUTOpHAsh CaMOCTosATeNIbHas paboTa
oOyyJaronuxcsi. AyIuTOpHasi CaMOCTOsITeIbHAsE paboTa CTY/IEHTOB MPEANoaraeT TeCTUpOBaHNE
CTYJIEHTOB pacueT U 3alIUTy 1a00paTOPHBIX padoT

Bapuanm mecmoeozo 3auemmnozo 3a0anun (npeonoxcensvt 6apuUaAHmsvl ONMEEmos)
1.Kaxue yrieBogopo/sl He cofiepKaTcsl B IpUpoJHoi HedTr?
2. BemecTtBa sBIAIONIMECS HCTOYHUKOM DHEPTHH, TUTAHUS
3. Kakuie KOMITIOHEHTBI TBEPIOTO TOIIMBA SABISAIOTCSA OaJIIIaCTHBIMU MPU COKUTAHUU?
4. Kakue BelpaskeHUs IpaBUIbHBL. Pacumdpyiite ux.
5.Yto BKIIOYAET B ce0sl TEXHUUECKHM aHaIU3 TOILINBA?
6.0T 4ero 3aBUCHUT BBIXOJ JIETYYHX BELIECTB B TOIUIMBAX?
7.B kakoM 13 nepevncIeHHbIX BUI0B TOIJIMBA MAKCUMAJIbHO MPOIIEHTHOE COAEpKaHHE
yraepona?
8. [IpoucxoxaeHue yriei u HeTH CBSA3aHO C ...
9.Ha3zoBuTe riaBHbII NPU3HAK, OTIUYAIOUINNA Oypble Y oT Topda
10.Merarenes — 3710 ...
11.ITpormecc oTopdheHeHUs! paCTUTENBHBIX OCTATKOB UJET
12.  HazoBure ', koTopbie 00pa30BaIuCh MPEUMYIIECTBEHHO U3 HA3EMHON PaCTUTEIBHOCTH
13. ITappaminueckoe HAKOIIEHUE C aBTOXTOHHBIMU IIACTAMU 3TO. ..
14.ITlponymepyiiTe BeliecTBa B MOPSJIKE BO3PACTAHUS UX YCTOMYUBOCTH K OMOXUMUYECKOMY
BO3JIEHCTBUIO
15. B kaMeHHBIX YIJIIX TYMHUHOBBIE KUCIOTHI 00pa3yroTcs. . .
16. PacnionoxuTe yriaum no cTaiusM XMMUYECKON 3pEIOCTH, HAaUMHAs C HAUMEHEE 3pEIIbIX
17. Cormacno Teopnn JKeMuyKHUKOBA, TJIABHYIO pOJIb B IOBBIIIEHNH cTeneHn 3penoctu TT'U
UTpaerT ...
18. CornacHo npaBuity XujabTa «B OJTHOM M TOM K€ OacceiiHe ¢ yriyOJieHueM OT Iu1acTa K
IIAcTy» ...



19. lnutensHOE BO3ACUCTBIE a’p00OB HAa PaCTUTEIBHBIN MaTepuall. . .
20. Ilpu narpeBanuu 10 100 0oC ryMUHOBBIE KUCIIOTHI ...
21.0npenenure THO TOIUIMBA 10 €0 XapakTepHbIM npu3HakaM W- 30%, conep>kUT r'yMUHOBBIE
KHCIIOTHI, IBET uepHbiii, Vdaf- 46%
22. YT0ab MOXKHO MPEACTaBUTH KAaK ...
23.MoxHO 1 (hOPMEHHBIE FJIEMEHTHI HAOTIOIATH . ..
24. KameHHbIe yriu cpeiHelt cTaauu MeTaMop(dr3Ma 001ajaroT BIaKHOCTHIO BO3AYIIHO-CYXOTO
Mmarepuana:
25.MenaHOUINHBI 3TO. ..
26. Kakas coctaBisitonas 4acTh pacTeHUH SBJSIETCSI OCHOBHBIM yrieoOpa3oBareiem?
27.ITo cBOEMY CTPOEHUIO IEKTUHOBBIE BEIIECTBA 3TO ...
28.Yucno mr KOH, u3pacxonoBaHHBIX Ha HEUTpaIM3aluio 1 T kupa.
29. IIpu nepexoze ot Topda K OypsIM yIriIsiM KOJIMYECTBO T'YMUHOBBIX KUCIIOT. . .
30. BemecTBa, pacTBOpUMBI B cMecH OeH301a U ciupTa’?
31. Kakum o6pazom moriia 00pazoBaTbcs HEPTH, COTIIACHO OPTaHUYECKOM TeoprH 00pa3oBaHus
HetH?
32. InaamoMeTaMop(H3M 3TO U3MEHEHHE OPTaHUYECKOTO BEIIECTBA YIJIA. . .
33. Kakum 00pa3oM Mor o06pa3oBaThCs yroyb , COrJIaCHO OMOXUMHUYECKON Teopuu ?
34. B kakux mMecrax mien rnpouecc HereoopazoBaHus?
35. Kak Ha3biBaeTcs nepBuyHas HepTh?
36. Uto siBNsieTCSl KOHEYHOU CTaAMeN MPEBPALEHHs] pACTUTENbHbBIX OCTaTKOB B OKUCIUTEIbHON
cpene?
37. Ilpu yBenu4eHUU TeMIEPaTyphl B HEPTIHOM MECTOPOKIEHUN KOJIUYECTBO ra30BOro OEH3MHA
38. B kakoM nopsiike BIXOIST KOMIOHEHTBI MECTOPOXKIEHUS MPH BCKPHITUN HEPTAHOTO
ropu3oHTa?
39. Kakoil 3 MakpOKOMITOHEHTOB YIJIsl [IOX0K HA JPEBECHBIIN YroJib, IPU HAXKATUH HOKOM
OTJIENISIETCS OT MPOCIOEK U THE3[, JIETKO PACTUPAETCS] MKy NaIbLIaMH B ITOPOIIOK.
40.Kakoil 13 MUKPOKOMIIOHEHTOB 00JIafiaeT HAaUIyqIIel ClieKaeMOoCThIO?
41. Kakue popMeHHbIE JIEMEHTBl COCTaBIISIOT OCHOBY CAIllPOINEIUTOBBIX yTieil
42. BemiectBa, cojiepKaline CI0XKHbIe 3PUPbl BBICOKOMOJIEKYIISPHBIX )KUPHBIX KMCIIOT U BBICIINX
CHUPTOB HOpManbHOTO cTpoeHus. Cojepkat cBoOoaHbIe KUCIOThI 24-34, ciiupTtel C24 1o C34,
Y HaCBILICHHBIE YIIIeBOA0poAsl 25 1o 31.
43. BemiectBa, BIIEIsIEMBIE U3 TOILIMBA IIEIOYLIO
45 .Hedts 3aneraer B...
46.HazoBuTe BemiecTBa, OTHOCSIINECS K aKayCTOOMOIUTaM
47. HedTu paznenstorcs Ha ...
48. TorinBO, HE PACTBOPUMOE B I1I€JI0YaX, C BIAaroi BO3AYIIHO cyxoro Marepuana 1,5 %, uepHoro
1BETa
49. Tonnusa npu 00pa3oBaHUM KOTOPHIX HE 00Pa3yl0TCS T'YMUHOBBIE KMCIOThI
50. Bsi3kas Macca, B BO3JIyLITHO-CYXOM COCTOSTHUM JIOMKasi, B HEM MPOUCXOIUT cTaOMIM3anus Win
HEKOTOpasi MoTepsl BOJOPOJIa M pa3BUBAIOTCS OKUCIUTENbHBIE IOTEPS  BOJIOPOAA , UAYT
OKHCITUTEIbHBIE MPOLIECCHI, BHI3BIBAET 00pa30BaHUE YEPHBIX BOJ

Bonpocel ona 3augumot 1adbopamopnsix padbom

1. Yto Takoe MUKpO- 1 MakponeTporpadudeckuii anaau3 yrien ?

2. llens npoBeneHus neTporpaduyeckoro cocTaBa yrieu .

3. CBoiicTBa M1 0COOCHHOCTH MaKpOMOJIEKYIISIPHOTO CTPOCHUSI BATPHHU3UPOBAHHBIX H
(103MHUPOBAHHBIX KOMIIOHEHTOB.

4. Kakne MEKpPOKOMITOHEHTBI 00YCJIaBIUBAIOT CIIEKAEMOCTh YIIIeH W MEXaHUYECKYIO

IIPOYHOCTH KOKca?

[TeTporpaduyeckuii coctaB yrien pa3nuuHbix 6acceitHoB Poccun.

6. V3MeHeHne TeXHOIOTHYECKUX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B 3aBUCUMOCTH OT
CTaau¥ MeTaMop(u3Ma U IPUPOIBI TOTUTUBA .

o



[To pe3ynbTaTam KcClieOBaHUH MMOACYUTATH COIEpKaHNE (DIO3MHE3UPOBAHHBIX
MUKPOKOMIIOHEHTOB B yTJjI€

Ilpumepnolii nepeuens mem peghepamos:

. OrueynopHsl€e IJIMHbI

. Kaonunel

. KBapuuts! n necyanHuku

. BBICOKOIIIMHO3eMUCThIE MaTepUaIbl

. Jonomutsl

. Marue3ursl

. bpycur

. CpIpbe 11 TPOU3BOICTBA (POPCTEPUTOBBIX OTHEYIIOPOB

. XpOMHUTBI

10. I'padut

12.Pa3paboTka MecTopoxkaeHui 1 00paboTKa KAMEHHBIX MaTepHAIOB

13. Munepanorus rivH

14.T'oprounie crnanipl. X MpoucxoxeHne, CBOMCTBA, J00bIYa M HCIIOJIb30BAHNE
15.KamenHble MaTepuabl U3 U3BEpKEHHBIX nopoJ. Mx kiaccudukanus, OCHOBHbIE IITyOUHHBIE
11opo/ibl. OCHOBHBIE U3JIMBLINECS IOPO/IBL.

16 KamenHble MaTepHaibl U3 OCaJJ0OYHbIE TOPHBIX MOPO/:00JIOMOYHbIE NOPO/Ibl. OPraHOTEHHbIE
HOPO/IbI, TOPOABl XMMUUYECKOTO MPOUCXO0KICHUSI.

17. KamenHble MaTepualibl U3 METaMOP(PUUECKUX TOPOJT

18. CpoiicTBa U KIacCUpUKAIHS IPHUPOTHBIX KAMEHHBIX MaTEPUAIIOB.

19. Pa3zpaboTka MeCTOpOXKICHHI 1 00pab0oTKa KAMEHHBIX MaTepUaIOB

20. rpymma kBapua

21.rpynma aqTroMOCUINKATOB

22. rpynmia Kele3uCcTo- MarHe3ualbHbIX CUIIMKATOB,

23. rpynmna kapOoHaTOB

24 rpynna cynb}aros.

OO NO O WN PR



7 OueHoYHbIE CPEICTBA /1JIs1 IPOBEeHHUsI MPOMEKYTOUHOI aTTecTallun
a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHbIE CPEICTBA /IJIs NPOBeAeHHs MPOMEKYTOYHOM aTTeCTAllNM:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

TOTOBHOCTBHIO HCII0JIb30BATH 3HAHUS 0 COBPEMEHHOH (pr3nyecKkoil KapTHHE MUPA, NPOCTPAHCTBEHHO-BPEMEHHBIX 3AKOHOMEPHOCTSX, CTPOCHUH
BelIeCTBA JIUIsi IOHMMAHNSI OKPY/KAKIIero Mupa u sijeHuii npupoani (OIMK-2)

3HaTh OcHOBHBIE TIPUPOAHBIE TBEPIbIC MaTepruaibl | ONUIITHE KIACCH(PHUKAINIO TOPIOYUX UCKOMIAEMBIX IO arperaTHOMY COCTOSTHUIO, CBOICTBa
U UX KJIACCU(PHUKALUIO H IPOUCXOKICHUE U KJ1accu(UKaIUs TPHUPOJHBIX KAMEHHBIX MaTepHaIIOB.
OxapakTepu3yiiTe KaMEHHBIE MaTepPHaJIbl U3 U3BEPIKEHHBIX TIOPOJ, U3 OCAIOUYHBIX TOPHBIX
MOPOJI, U3 METaMOPPUICCKUX ITOPOJT
OxapakTepu3yiiTe OCHOBHBIE INTyOMHHbIE TOPO/ibl. OCHOBHBIE U3IMBILUECS TOPOIBL.
HazoBwurte BemecTBa, OTHOCSIUECS K aKayCTOONOIUTaM
17. Heds 3aneraer B...
YmeTh IIPOrHO3MPOBATh CBONCTBA 1.OmnpenenuTe TUI TOIIMBA MO €ro XapakTepHbIM npuzHakam W- 30%, cogepxut
HEMETAUTNYECKUX U TOPIOYHMX UCKOTAEeMbIX | TYMHHOBBIC KUCIIOTHI, IIBET YepHbIid, Vdaf- 46%
UCXOJS U3 UX IPOUCXOKICHNUS, 2.0mnpenenuTe TUI TOIIMBA 110 €ro XapakTepHbIM npusHakam C - 88 %, He coIepKuT
neTporpauyeckoro 1 XMMUYeCKOro T'YMHHOBBIE KHCJIOTHI, IIBET YEPHBIH, BIAKHOCTH - 3%
cocTaBa 3.Onpenenute coaepKaHue TON HITH HHOM TPYIITEI MUKPOKOMIIOHEHTOB B IPOIIEHTAX K
00111eMy KOJIMYECTBY OPraHMYECKONW MacChl yIJIsl
Brnanets METOaMH OIpeeIICHUS 1. ITpuroToBUTH aHIUTU(BI-OPUKETHI

neTporpaduyeckoro cocrana yrien
pa3IN4YHON cTeneHu MmeraMmopdu3ma.

2.0t1nonupoBath aHIUIU(D-OpUKeT
3.0mnpenenuTs coaepKaHue MUKPOKOMIIOHEHTOB
['pynnel BUTpHHHATA
I'pynna ceMuBuTpUHHTA

JI'pymnna ¢ro3ura

['pynmna nentTunuTa

['pynma anbruaura

I'pyninma MmukcTuHUTa




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHble CpeacTBa

.MuHepasnbHble IpUMecH

rOTOBHOCTBHIO U

CII0JIB30BAaTh 3HAHHUSA 0 CTPOCHHMM BelleCTBA

, IpHUpOaAC XHMHYECKOi CBAI3M B PA3JIHYHBIX KJIACCaAX XUMHYECCKHUX COCI[I/IHEHI/Iﬁ AJIA

NMOHUMAHHUS CBOMCTB MaTEpHAJIOB U MEXaHU3MA XUMHUYCCKHUX MMPOUHECCOB, NIPOTCKAIOIINUX B OKPYKAI0OIIEM MUPE (OHK'3)

3HaTe

00 n3MeHeHU! (PU3UKO-XUMHUIECKUX
CBOVCTB HEMETAJUIMYECKUX U TOPHOYUX
MCKONIAEMBbIX ITPU JUAr€HE3€ U METarcHe3e

l1..BemectBa SBISAIOMIMECS HCTOYHUKOM SHEPTHH, TUTAHUS ...
2.Merarenes — 370 ...

3.IIponecc otopdeHeHus pacTUTEIBHBIX OCTATKOB UACT

4. HazoBute ', koTopsie 00pa3zoBaivch MPEUMYIIECTBEHHO U3 HA3EMHOM
pacTUTEIbHOCTU

5. lunamomeTamMoppu3M 3TO U3MEHEHHNE OPTaHUYECKOTO BEIIECTBA ...

6. Kakue yrneBonopossl He cofiepxarcsi B IpupogHon HeTu?

YMmeTs

ONpeaACIsITb XUMUYCCKYIO 3pCJIOCTh TOIJINB

Kakue BeIpaskeHust npaBuiIbHbL. Pacimdpyiite ux.

A.H'B. W' B. s°1. A" E. AS

Pacrnionosxure TONIMBO MO CTaJUAM XUMHUUYECKOM 3pEIOCTH, HAUMHAS C HANMEHEE 3PEIIbIX
A. Cnanupl b. Autpanutet B. Kokcoseie yrim I'. XKupnsie 1. Topd

Kak onpenenuts cpeHuil NoKa3aTeNlnb OTPaXEHUSI B MOHOXPOMAaTHYECKOM CBETE B
MMMEpPCHOHHOM Maciie (Ruo) JUISL OLICHKU XMMUYECKOU 3pe0CTH TOIUIMBA?

Bnanets

HaBbIKaMU IMPOBCACHUA MAaKpO U
MHUKPOKOMITIOHCHTHOTI'O aHaJIn3a TOIJIMBa

Ornpenenuth U3 Kakux nerporpadhuueckiux KOMIIOHEHTOB COCTOST aHAIM3UPYEMBIC YTIIH.
Kak n3MeHsercs Komu4ecTBO MUKPOKOMIIOHEHTOB C YBEIMYEHUEM CTaiuu MeTaMopduzma?
Kaxkue 11Bera uMeroT OpMEHHBIC AIIEMEHTHI B IPOXOISIIEM CBETE?

OnpenenuTh K KaKoil cTerneHu MeTaMop(u3Ma OTHOCSITCS UCCIIEeIyeMble YTITH

[TIpoBecTn TEXHUYECKUI aHATU3 YIJIEH: OMPENETUTD 30JIbHOCTD; BIIAXKHOCTh, CEPHUCTOCTD,
BBIXOJ] JIETYYMX BellecTB. Ha 3TOM OCHOBaHMM CAENaTh BHIBOJBI O BO3MOKHOM
TEXHOJIOTMYECKOM HCIOJb30BAHUH YTJIS.

IOTOBHOCTBIO H

CIO0JIL30BATh 3HAHNE CBOCTB XHMHYECKHX 3JIEMEHTOB, COe/INHEHUI M MATEPHAJIOB HA MX OCHOBE JIJIsl PellleHusl 3a1a4
npodeccuonaabHoii aesreabnoctu (IMK-18)

3HaTh

BIIMSTHUE METPOrpapuueckoro cocrana
TOIUIMB U TPYNIIOBOTO COCTaBa MUHEPAJIOB
Ha MX TEXHOJIOTMYECKHE CBOMCTBA

1.Kakoi#t 3 MakpOKOMIIOHEHTOB YTIJIsSl IOX0X Ha JIPEBECHBIN YroJib, IPU HAXKATUU HOKOM?
OTJEJSAETCA OT MPOCIOEK U THE3], JIETKO PACTUPACTCS MEXIY MalbllaMU B IIOPOILIOK.
2.Kakoii U3 MUKpOKOMIIOHEHTOB 00J1a/1aeT HauTy4Ilel CrieKaeMOCThIO?

3. Kakue ¢opMeHHBIE 2JIEMEHTBl COCTABJISIIOT OCHOBY CalpOIEIUTOBBIX YIIeh




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS OneHouHble CpeacTBa
KOMIIETEHIINHU
4. Oxapaktepusyite rnerporpaduuecKiii COCTaB yriiel pa3InyHbIX OacceitHoB Poccum.
YMmeTb IIPOTHO3UPOBATH CBOMCTBA TOTOBOIO 1.B 4yem paznuuue Mexay MOHATUEM «KOKCYEMOCTB» M «CIIEKAaeMOCThY yIiien?
MIPOJIYKTa Ha OCHOBE 3HAHUI O COCTAaBE 2. OT 4yero 3aBUCHUT TOJIIIMHA IJIACTHYECKOTO CII0s1?
IIOPO/I, COCTABJISIOUINX ChIPbEBbIE 3. Kakue npouieccbl TEpMUUECKON AECTPYKIMH YISl ONPEAETSAIOT yCaaKy?
MaTepHabl. 5.YTo mpuHUMAIOT 3a 3TAJIOH OTpakaTelbHOI crocoOHOCTH penbeda B yrie?
6.0mpenennTe TUII TOILJIMBA 110 €r0 XapakTepHbIM npusHakam C - 88 %, He conepx ut
T'YMUHOBBIE KUCJIOTHI, IBET YEPHBIi, BIAXKHOCTH - 3%
Bnanets MIPE/ICTABJICHUSIMU O B3aUMOCBS34X cTeneHu | 1.OueHnTe n3MEeHEeHHe TEXHOJIOIMYECKUX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B

MeTaMop(u3Ma TOILJIUB C UX CIEKaeMOCThIO
U KOKCYEMOCTBIO

3aBHCUMOCTH OT CTaJIMU METaMOp(pu3Ma U NpUPO/Ibl TOILINBA.

2.0ueHuTh 6071€€ SIKOHOMUYECKHU-IIEIecO000pa3HOe MPOMBINIICHHOE Hcnoib3oBanue TIH,
B 3aBHCHUMOCTH OT HeTporpapuueckoro cocrana yrieil. HaMeTuTs TeXHOIOTHIO HX
oOoraieHusi, OTHECTH JaHHbIM YroJib K ONPEeIEHHON TEXHOJIOTMYECKON MapKe .




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHast aTTecTalys 10 TUCHUIUIMHE TeXHOIOTHS U UCTIOIBb30BAHUE YTIIEPOIHBIX
MaTCpHraJIOB» BKIHOYACT TCOPETUICCKUC BOIMMPOCHI, ITO3BOJIAOINE OUCHUTL YPOBCHL YCBOCHUA
o0yJarmuMucs 3HaHUH. 3a4eT TpoBOAUTCS B (hopMe TecTa.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— Ha OLIEHKY «3aYTeH0» — O0y4arouIuiics 1eMOHCTPUPYET BHICOKUIN U CPEAHUI YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
yuebHoro Marepuana. [IpaBuiabHbIe OTBETHI TOJKHBI COCTABIATH Oojee 50% OT mpeioKeHHbIX
BOIIPOCOB

— Ha OLIEHKY «He 3a4TeH0» — 00yJaroluiics 1eMOHCTpUpYeT 3HaHus He 6oiee 50%
TEOPETUYECKOI0 MaTepuaa, JOIMyCKaeT CyIECTBEHHbIE OIIMOKH, HE MOXKET I10Ka3aTh
MHTEJIJIEKTYaJIbHbIE HABbIKU.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbI (MOYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Ps6oB, B. JI. Xumus et u rasza . y4ue6. mocoobue / B.JI. Ps6os. — 2-¢ u3n.,
ucnp. u jgorn. — Mocksa : Ul «DOPYM» : UH®PA-M, 2019. — 335 c. — (Bwicmiee
obpaszoBanue: bakamaBpmar). - ISBN 978-5-8199-0847-1. - Tekct : amekrponnbiii. - URL:
https://znanium.com/catalog/product/940691 .

2. Hesenpos, A. B. Xumust IprpoIHBIX SHEPTOHOCUTENEH | yueOHoe mocodue / A. B.
Hesenpos, E. B. BacunbeBa, A. B. ITanun. — KemepoBo : Ky3['TY umenu T.®D. I'opbOauena,
2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekcr : osnexkrpounsii // JlaHb

3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/122219 .

0) lonotHuTEIBHAS TUTEPaTypa:

1. TOCT 25543-88 VYrmm Oypbple, KaMeHHbIe W aHTpanuThl. Kiaccudukamms 1o
TeHETHYECKUM " TEXHOJOTUIECKUM napameTpam
http://libgost.ru/gost/20763-GOST_25543_88.html

2. CoBpeMeHHblE aHAJIUTUYECKHE METOJAbl MCCIEOBAHUS TBEPABIX TOPHOYUX
ucKomaemMbIxX . yueonoe nmocooue / C. A. Dmmreiin, B. . Munaes, . M. Hukutuna [u ap.]. —
Mocksa : I'opHas kaura, 2016. — 108 ¢. — ISBN 978-5-98672-451-5. — TekcT : 31eKTpOHHBII
Il JTaus : snekrponHo-6ubmoreunas cucrema. — URL: https://e.lanbook.com/book/101755 .



https://znanium.com/catalog/product/940691
https://e.lanbook.com/book/122219
http://libgost.ru/gost/20763-GOST_25543_88.html
https://e.lanbook.com/book/101755

3. Jlutonorus : yueOonuk / U. B. beictpoBa, T. C. CmupHoBa, O. I1. XKurynbsckas, A. O.
CepebpsikoB. — Cankr-IlerepOypr : Jlanp, 2020. — 196 c. — ISBN 978-5-8114-4211-9. —
Tekcr: onexkrtponnsii // Jlanb ©  37eKTpoHHO-OMOnMOTeuHas  cuctrema. —  URL:
https://e.lanbook.com/book/133897

4. EBmeHosa, I'. JI. HanpaBieHne KOMIUIEKCHOIO MCHOIb30BaHUSI MUHEPAIBHOIO ChIPbS !
yuebnoe mocobue / I'. JI. EBMenoBa. — KemepoBo : KysI'TY umenn T.®. 'opbauesa, 2017. —
115 c¢. — ISBN 978-5-906969-05-7. — Tekctr : oanekrponsbiii //  JlaHb
aseKTpoHHO-OMbmoTeunas cucrema. — URL: https://e.lanbook.com/book/105391

5. 3unpbepmmunar, M. I'. KoMiuiekcHOe HCIOIB30BaHUE MHUHEPAIbHBIX PECYpPCOB
yueOnuk / M. I'. Buns6eprumvunr, B. A. McaeB. — Mocksa : MUCUC, [6. 1.]. — Kuwnra 2 — 2017.
— 408 c. — ISBN 978-5-906953-00-1. — Tekcr : ouextponHwii // Jlanb
sseKTpoHHO-0MbmoTeunas cucrtema. — URL: https://e.lanbook.com/book/108088.

B) MeTonuyeckue ykazaHus:

1. [TeryxoB, B. H. Meronpl ucnblTaHus ClEKarolled U KOKCYIOLIEH CrocOOHOCTH
KaMEHHBIX yriied u muxThl | yuebnoe nocobue / B. H. Ileryxos, T. I'. Bonomyk ; MI'TY. -
Maruutoropck : MI'TY, 2014. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ tuTysm. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/112132
3/46.pdf&view=true (mara o6pamenus: 25.09.2020). - MakpooObeKT. - TeKCT : 3JICKTPOHHBIH. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Bomomyx T.I'., IleryxoB B.H. M3yuyeHue ynenbHOro 3iaeKTpPOCONPOTUBIICHUA
KOKCa JIBYX30HHBIM METOAOM. MeToaudeckue YyKa3aHus K JaboparopHod paboTe 1o
TUCITUTUINHAM «XHMHYECKash TEXHOJIOTUS TOILIMBA U YIJIEPOJHBIX MarepuaiioBy, «KokcoBaHue
yraeity nans cryaentoB crnenuansHocTH 240403.65, 24040100.62 Bcex ¢opm o0ydeHus
Marauroropck: ['OY BITO «MI'TY», 2012 .-6 c..

3. Bonomyk T.I'., IleryxoB B.H. Texnonorus ¢raoTtaimoHHOro oOoraimeHus
MUHEPATBLHOTO CHIpbS W yriiel. Meronudeckue yka3aHusi K JIaOOpaTOpHBIM paboTaM TIo
TUCITUIIIMHAM «XHUMUYEeCcKash TEXHOJIOTHS TOIIMBA M YIJIEPOAHBIX MaTepuanoBy, «OCHOBBI
HAyYHBIX HCCIICJIOBAHUA W TPOCKTHUPOBaHU», «lloaroTroBka yriel K KOKCOBAaHUIO» IS
cTyaeHToB cnenuaibHocte 240403.65, 240100.62 u 200503.65 Bcex ¢opMm oO0ydyeHHs
Marawuroropck: ['OY BITO «MI'TY», 2012 - 22 c.

4. CseunukoBa, H. KO. Xumuueckas TEXHONOTHs TOIUIMBA . Y4eOHO-METOJIUYECKOE
noco6ue / H. 10. Ceunnkosa, C. B. FOauna, T. I'. Bonomyk ; MI'TY. - Marautoropck : MI'TVY,
2018. - 1 omektpon. ont. auck (CD-ROM). - 3Barm. ¢ turyn. oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true (mata o6pamenus: 25.09.2020). - Makpooobekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.



https://e.lanbook.com/book/133897
https://e.lanbook.com/book/105391
https://e.lanbook.com/book/108088
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true

r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenmne

HanmeHnoBanue .
o Ne orosopa Cpok neiicTBuS IULEH3UU

MS Windows 7
Professional(us  |/1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
7Zip CBOOOJTHO PACIIPOCTPAHIIEMOE OECCPOYHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
FAR Manager CBOOOJTHO PaCIPOCTPAHIIEMOE OECCPOYHO

IIpodeccnonanbHbie 0a3bl JTAHHBIX U HH)

OpMalMOHHBIC CIIPABOYHBIC CHCTEMbI

Hassanue xypca

CchUIka

BHGKTpOHHa}I 6333 MNEPpUOANICCKUX I/IS,Z[aHI/Iﬁ
East View Information Services, OO0 «UBUC»

https://dlib.eastview.com/

Hammmonanpnas
WH(pOpMAIMOHHO-aHAJIMTUYECKAsT ~ CUCTEMa —
Poccuiickuii  MHAEKC HAYYHOTO ITMTHPOBAHUS

URL: https://elibrary.ru/project risc.asp

[TouckoBas cuctema Akanemust Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrtema - EnuHOEe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

OdenepalibHOE  TOCYAAPCTBEHHOE  OFOKETHOE
YUPEIKICHUE «DenepanbHbIi UHCTUTYT
TPOMBINIJICHHONH COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas ['ocynmapctBeHHas — OuOimoTexa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuterckas HH(GOpMAMOHHAs CcHCTEMa
POCCHUA

https://uisrussia.msu.ru

MeskayHapoaHas HayKOMETpUYECKast
pedepaTHBHAsS M TOJHOTEKCTOBas 0a3a JaHHBIX
Hayanbix n3aaanii « Web of sciencey

http://webofscience.com

MesxayHapoaHas pedeparuBHas u|http://scopus.com
OJHOTEKCTOBAsE  CIpaBoYHas 0asa  JaHHBIX

MesxayHapoaHas 0aza nojHoTekcToBbIxX | http://link.springer.com/
JKypHaAJIOB Springer Journals

MexnyHapoaHas KOJIIEKIIHUS Hay4HBIX [http://www.springerprotocols.com/

MIPOTOKOJIOB II0 Pa3JIMYHBIM OTPACIIEIM 3HAHMI

MexnynaponHas 0a3a HayyHBIX MaTepHUajoB B
o0nacTi _(U3MYECKHX HAayK W HMHXHUHUPHUHIA

http://materials.springer.com/

Menq:[yHapoleaﬂ 68.33. CIIpaBOYHBIX I/I3,Z[aHI/II71 110
BCEM oTpacisaM 3Hanuii SpringerReference

http://www.springer.com/references

MexnyHapoaHas pedepaTtuBHas "
MOJIHOTEKCTOBAs ~ clpaBoyHas 0a3a JaHHBIX

https://www.nature.com/siteindex

Hay4YHBIX M3gaHui «Springer Naturey



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://www.nature.com/siteindex

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIIUIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIFOUAET:

VY4ebHble ayJUTOPUN U1l TPOBEACHUSI 3aHATHH JIEKIIUOHHOTO THUIIA

MynbTUMEANHHBIE CPEICTBA XPAaHEHHUS, [IEPEJauu U MPeICTaBICHI HHPOPMALIUU

VYuebHasg ayauropus i INPOBEACHUS JIaOOpaTOpHBIX paboT: Jaboparopust 110
XUMHUYECKON TEXHOJIOTUH TOTUINBA

OO0opyioBaHME U peaKTUBBI U1 BBIIIOJHEHUS 1aOOPAaTOPHBIX paboT:

-MyQenbHbIe MKaQBL;

- CyIIWJIbHBIN mKad;

- QHAJIUTUYECKHE BECHI;

- IUIUTKY IEKTPUUECKUE;

- MEKpOCKoTII 31ekTpuueckuit MHUH-9;

-¢oto mukpockon orpakeHHoro csera [IOJIAMP — 312;

- CTaHOK Ju1s nosinpoBku nudos CILTIM

- XMMHYECKHE PEaKTUBbI, XUMUYECKasl I0CY/a, BOASHbIE OAHU, TEPMOMETPHI U T.JI.

VYdeOHbIe ayIUTOPHH JUIs TIPOBEICHUS TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTALUH,
TEKYILLEro KOHTPOJIS U IPOMEKYTOUHBIX aTTeCTALUH

Jlocka, MylIbTUMUIUIHBIN IPOEKTOP, IKPaH

ITomernieHus u1st cCaMOCTOSTENLHON pabOThI 00yYarOIIUXCsI

[Tepconanbubie KoMIblOTEpbl ¢ maketoM MS Office ¢ BbIXOJOM B HHTEpPHET U C
JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[Tomemenne Ui  XpaHeHHs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
o0opynoBaHus

Cremnaxu, ceiidsl 111 XpaHeHHs y4eOHOTO 000PYI0BaHMS;

WHCTpyMEHTHI U1 peMOHTA J1a00paToOpHOro 000pyA0BaHUS



