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Pa6ouas nporpaMma coctasiiena Ha ocHose ®I'OC BO 1o Hanpasjienuio nojroToBku
18.03.01 Xumuueckas Texnosorns (yposenb Oakaiaspuara) (npukas MunoOpuayku Poccun ot
11.08.2016 r. Ne 1005)

PaGouas nporpaMMa paccMOTpeHa | 0100peHa Ha 3ace/lagii kadenpsl Metannypruu
xuMuyeckux Texnonornii 18.02.2020, mpotokon Ne 6
7
C e { (/ A

3as. kadeapoi .C. XapueHnko

PaBouyas mporpamma 000peHa METOIUYECKOH KOMHCCHEH UMMuM 20.03.2020 r.

npotokon Ne 5 2 g
Ilpenciw ~K.C. CaBHHOB

PaGovas nporpamMma cocTas/ieHa: y/® /
nonent kadeaps MuXT, kani. TeXH. HayK - T.I'. Bosiomyx

/7

PeriensenT:
seayumit cnenuamaet HTI{ TAJIIT TTAO "MM

E.H. Crenanos



Jlucr akryaimsaunn paGotei nporpaMmsi

PaGouas nporpamMma nepecMoTpena, obeyxkaena u ofnobpena s peanmsanuy 8 2020 - 2021
yuebHOM roj1y Ha 3aceJanuu Kadenpsl MeTauryprud 4 XUMHYECKHX TEXHOIOTHIA

Tporokon or 37 Wr. N 7
3as. kadenpoit 7 < A.C. XapyeHnko

PaBouas nporpamMma nepecMoTpena, odcyxaeHa u ogobpena Juis peanusamuu B 2021 - 2022
yueOHOM rojy Ha 3acejanii Kadenpsl MeTtaurypru 4 XUMUYCCKHX TEXHONOTHI

[Mporoxonmor ___ 20 r. N
3as. kadenpoit A.C. Xapuenko

Pa6ouas nporpamMma nepecMoTpera, obcyxkaena u ogobpena juis peanusanun B 2022 - 2023
yuebHOM roay Ha 3acejanuu Kadgeaps Merammyprun B XMMHYECKHX TEXHOIOTHI

ITporokosnor 20 T MW .
3ag. kadenpoit A.C. Xapuenko

Pabouas nporpaMma nepecMoTpena, obcysxiaena i ogobpena juis peamusanuu B 2023 - 2024
yueOHOM rojy Ha 3acesanus kadeaps MeTaanyprud # XHMHYECKHX TEXHONOIrHi
[TpoTokomor ___ p..) D |
3aB. kadeapoii A.C. XapueHko




1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

- copMHUpPOBATh y CTYJICHTOB 3HAHUS O NMPHUYMHAX M3MEHEHUS (U3MKO-XUMHYECKUX U
TEXHOJIOTHYECKUX CBOKCTB YIJIEN B IIPOLIECCE TEOJIOTUYECKOTO POCTA;

- chopMUpOBaTh y CTYICHTOB 3HAHUS O MPOUCXOXKICHUU M CBOMCTBAX HEMETAJUTMYECKUX
TOPHBIX MTOPO/I, CIYKAIKUX CHIPHEM ISl CTPOUTEIIBHON HHAYCTPHUH;

- cOpMHUPOBATH Y CTYJICHTOB 3HAHHS O COCTABE U CTPYKTYpPE MCXOJHOTO PACTUTEIHHOTO
MaTepualia;, MEXaHM3ME B3aUMOJCHUCTBUS OTIEIbHBIX COCTABHBIX YAaCTE PACTEHHUN IIpHU
OTOp(EHEHHH M THHJIOCTHOM OpOXKEHUH; M3MEHEHUH (PH3UKO-XMMHUYECKHUX CBOWCTB TBEPIIBIX
TOILIVB IIPU JUAr€HEe3€ U METAreHE3E;

- chopMHpOBaTh Yy CTYJICHTOB 3HAaHUHW O NETPOrpauUIecKoM COCTaBe TBEPABIX
MCKOTIAeMBbIX; TPYIIIIOBOM COCTaBE M CBOMCTBaX HE()TU U IPUPOIHBIX TA30B.

2 MecTO AMCUUILINHBI (MO1YJI51) B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMmbl

JucuuruinHa MuHsepasaorus U netporpadus HeMeTaJUIMYeCKUX U TOPIOYMX UCKONAeMbIX
BXOJIUT B BAPUATUBHYIO YacTh yueOHOI0 IIaHa 00pa30BaTeIbHOM IPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHPOBAHHBIC B PE3yIbTATE H3YyUCHUS TUCIUTLTINH/ TPAKTUK:

dusuka

BBenenue B HanpaBieHue

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO00XOUMBI /ISl U3YUEHUS TUCIMILIIMH/TIPAKTHK:

IToxroroBka yriei st KOKCOBaHUS

TexHoi0rHs ¥ UCTI0IB30BAHUE YTIIEPOIHBIX MAaTEpUaOB

XuMuyeckasi TEXHOJIOTUS TOILIMBA U YIJIEPOIHBIX MaTepUaioB

KokcoBanue yrnei

3 Komnerenuuu odyuarouerocs, Gopmupyembie B pe3yJbTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIs) M IVIAHUPYeEMBbIe Pe3yJibTaThl 00y4eHus:

B pesynprare oOCBOEHHS IUCHMIUIMHBI (Monaynsi) «MwuHepanorus U mnerporpadus
HEMETAJUTMYECKUX M TOPIOYUX HCKOIMAeMBbIX» 00ydaroIuics JOHKEH 00JaAaTh ClelyHMUMU
KOMIIETEHIUSIMHU:

CtpyKTypHBII [Inanupyemsble pe3ynbTaTbl 00y4eHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-2 TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHON (PM3NYECKOl KapTHHE MUPA,

MPOCTPAHCTBECHHO-BPEMCHHBIX 3aKOHOMEPHOCTAX, CTPOCHHUHU BCIICCTBA JJIsI TIOHUMAHWA
OKpYyZKaromero Mupa u SIBJICHUM MpUpOAbL

3HaTh OcHOBHbIE NPUPOIHBIE TBEP/IbIE MaTEPHAIIbl U UX KJIacCU(UKALIUIO U
IIPOUCXO0XKIACHUE

YMeThb IIPOrHO3UPOBATH CBOMCTBA HEMETAIUINUECKIX B rOprOYux MCKOITaCMbIX
HUCXOJd U3 UX MPOUCXOKACHU, HCTpOFpa(bI/I"ICCKOFO H XUMHWYCCKOI'O
cocCTaBa

Bmanets METOJIaMU OIpeAeICHHS NeTPOorpapuueckoro cocTaBa yrieu pazandaHoi
CTENeH! MeTaMop(u3Ma.

OIIK-3 TOTOBHOCTBIO MCIIOJIB30BATh 3HAHMS O CTPOCHHHM BEIIECTBA, IPUPOJIE XUMUYECKON
CBSI3M B Pa3IMYHBIX KJIACCaX XMMHUECKUX COEANHEHNUHN Ul TIOHUMAHHs CBOMCTB MaTepUualloB U
MeXaHHM3Ma XUMUYECKUX MTPOLIECCOB, MPOTEKAIOIINX B OKPYKAIOLIEM MHUPE




3HaTh 00 U3MEHEHNH @HSHKO'XHMH“I@CKI/IX CBOMCTB HEMETAIUINUYECKUX U
TOpHOYHX UCKOMMACMBIX TTPU AUAIrCHE3C U MCTAI'CHC3C

Ymern OIPECACIIATE XUMHUYECKYIO 3pCIOCTh TOILIIUMB
BJ'Ia,I[eTB HaBbBIKaMHU ITPOBEACHUA MAaKpPO U MUKPOKOMIIOHCHTHOI'O aHaJIM3a
TOIIJIMBA

IIK-18 TOTOBHOCTRIO HCITOJIB30BaTh 3HAHUE CBOMCTB XMMHYSCKHX 3JIEMEHTOB, COCIMHEHNH 1
MaTepuaIoB Ha UX OCHOBE IS PEIIeHUs 3a71a9 MpodheccnoHaNbHOM eI TeTbHOCTH

3HaTh BINAHHC neTporpaQ)qucxoro COCTaBa TOIIJIMB U I'PYIIIOBOI'0 COCTaBa
MHHCPAJIOB HAa UX TCXHOJOTUYCCKUC CBOMICTBaA

Ymern IIPpOrHO3UpPOBAThb CBOMCTBa TOTOBOTO IIpoAYKTa Ha OCHOBE 3HAHUM O
COCTaBC MMOpPoa, COCTABJIAIONINX ChIPbEBLIC MATCPHAJIbI.

BJ'Ia,I[eTB IpCACTAaBICHUAMU O B3aMUMOCBA3AX CTCIICHU MeTaMop(mea TOILIIMB C
HX CIICKACMOCTBIO U KOKCYCMOCTBIO

4. CTpyKTYypa, 00HEM M coep:kaHue TUCHUILINHBI (MOLYJIs1)

OO01mast TpyTI0eMKOCTh JTUCHUIUTHHBI COCTaBisieT 3 3a4eTHIX eaunaull 108 akan. dacoB, B TOM
qyucie:

— KOHTaKTHas pabora — 78 aka/. 4yacos:

— ayauTopHas — 76 akaj. 4acos;

— BHEAYAUTOPHAS — 2 aKaJI. 9acoB

— camocrosTenbHas pabora — 30 aka. 4acos;

dopma aTTecTanuu - 3a4€T

AynuropHas s d
. KOHTaKTHas padoTa E 3 dopma TeKyniero
g 3 Bu KOHTPOJIS
Paznien/ Tema 3 (B aiaz. vacax) £ g A . P Kon
g 3 d caMOCTOSTEIBHOM | ycrieBaeMOCTH U
JUCLIATUINHBI o] £ o .. | koMneTeHUK
@) 2 5 paboTHI MPOMEKYTOYHON
ek J;zg HE::T' 5 g aTTecTamun
1. Xwumus, MuHepajorus U
nerporpadpus TOPIOYHX
HCKOTIAeMBbIX
1.1 T'oproune uckomaeMble UX ITogroroBka k N OIIK-2,
BUJIBI 3 ! TECTUPOBAHUIO VCTHBI ompoc OIIK-3,
K-18

1.2 O0uiast XapakTepUCTHKA U OIK-2
OTJIMYHUTENBbHBIC  MPHU3HAKU 4 12/411 1 IonroroBka k Teer OHK-3,
TI'M Ha pa3nuyHBIX CTaAMIX TECTUPOBAHUIO HK-18’
XMMHUYECKOH 3PENIOCTH.
1.3 TI'pymnmoBoii  cocraB ToAroToBKa K OIlIK-2,
pacTeHuit 4 1 TCCfI/I OBAHIIO Tect OIIK-3,
yrieoOpa3oBaTesnen P I1K-18
1.4 T'eoxumus HMoaroTosKa K OIIK-2,
yriepona.Kpyroo6opor 2| 4 1 TCC”IH“I/I OBAHIIO Tecr OIIK-3,
yriaepoaa B IpHUpOJIE. P T1K-18
15 TIpoueccer
TophooOpazoBaHUs. HMoaroTosKa K OIlIK-2,
TopdsiHas cragus 2 1 TCC"IH“I/I OBAHIIO Tect OIIK-3,
I'YMYCOBBIX u P IK-18
CaIpOIENIUTOBBIX YIIIeH
1.6 Bypoyronbhas u
KaMEHHOYTOJIbHAsI CcTaluu oArOTOBKA K OIlIK-2,
TYMYCOBBIX yrie. 2 1 Tecfn OBAHIIO Tecr OIIK-3,
Kamennsie yrnu u P [1K-18
AHTPAIUTHI




1.7 IMerporpaduyeckuii 3amuTa
COCTaB orpad THn IogroTosia 11200 ?TO HOI1 OIIK-2,
. ) 5 |26/101 4 | nabopaTopHOMY patop OIIK-3,
Mumnepanorudecknii  cocTaB pabotel. OTuer
3aHATHIO . [K-18
TI'U. 110 J1JA00PATOPHOM
1.8 Oo0pazoBaHue Teer. Veruuii OIIK-2,
KaMEHHOYTOJIbHBIX 4 1 0.1'1 oc OIIK-3,
OacceitHOB P I1K-18
19 MakpoMoJeKyIIspHOe Towuck OIK-2
ctpoenue TI'M. T'unotessl 9 2 JIOTIOTHUATEILHOMN Tect YcrHbIH OIIK 3’
CTPOCHUS OpTraHUYECKON UHPOPMALIUH T10 orpoc K 18,
Mmaccel TI'U. 3aJJaHHON TeMe
1.10 Teomorust YroJbHBIX
Mmecropoxkaenuit  (CtpoeHue
ITouck
YTOJNBHBIX IUTACTOB, METOJIBI . . OIIK-2,
. JnononHuTeNnbHON | Tect. YcTHBIN
pa3BelKH, MECTOPOXKICHUI, 4 2 OIIK-3,
UHPOPMALIUH T10 orpoc.
METOIbI 9KCIUTyaTalluu . TIK-18
s 3aJJaHHON TeMe.
MECTOPOXKACHHH, OIICHKa
YTOJBHBIX MECTOPOKICHUH)
1.11 Teopuu IPOUCKOKICHUS
HedtH. DU3MKO-XUMUYECKUE . OIIK-2,
o IToaroroBka k Tect. YcrHbIiT
CBOMCTBa HE(TH. 3 1 TeCTHDOBAHIO OIIDOC OIIK-3,
KomnonentHsiit COCTaB P P TIK-18
HeTH
OIIK-2
1.12 Tlpuponssle ra3bl HX IlonroroBka k '
BHUJIBI U KJTaCCUBHUKAIHS ! ! TECTUPOBAHUIO Teer OIIK-3,
p
I1K-18
1.13 3nadeHue ropro4ux
HCKOTIaeMbIX B
TOIIMBHO-YHEPT€THUECKOM
Oamance. 3amacel, J00bIYa H
CaMmocrosTensHoe
norpediieHne TOPIOYUX H3VaeHHE VIe6HOI
uckKormaeMpix B P® wu 3a i yHet OIlIK-2,
W HAy9IHOH
pyOe)oM, HX CTpPYKTypa H 3 IHTEDATYDEL 3amura pedeparal  OIIK-3,
TEHIEHINI A3MEHEHUS. PaTypeL. TIK-18
[ToaroroBka
3Ha4yeHue TOPIOYUX
pedepatos.
MCKOTaeMbIX KaK CBIPbS IS
XMMHUYECKOU U JOpYTHUX
oTpaciei HapOIHOTO
XO03sTCTBA.
HWroro mo pasaeny 38 | 38/141 20
2. IlpupoHble KaMEHHBIE
MaTepHabl
2.1 TToponoo6pasyromue
MUHEpaJlbl: TpyIIa KBapua,
rpynna  aJlOMOCHUIMKATOB,
rpymnima JKEJIe3UCTO-
MarHe3ualibHbIX ~CHUJIMKATOB,
rpynmna kapOOHaTOB, rpymmna
Cynb(arToB.
KameHnHble MaTepHanbl W3
M3BEPXKEHHBIX  mopod.  Ux CaMOCTOﬂTem’HO‘E
knaccudukauus, OCHOBHbIE u3ydeHne yqe§H0“ OIIK-2,
[1yOHHHBIE HOPOJIBL. 6 1 HayqHOH 3ammra OIIK-3,
OcHOBHBIE M3JIMBIIHECS JHTCPATYPBEI. pedeparos [K-18
OpOIbI IToaroroska
Kamennpie wmarepuansl U3 pedeparos.
0CaJI0YHbIC TOPHBIX
HOPOX:00JIOMOYHBIE TTOPOJBL.
OpTaHOTCHHbIE MIOPO/IbI,
MOPOIbI XHUMHYECKOTO
TPOUCXOXKICHUSL.
Kamennble martepuansr  u3

MeTaMOp(hUIECKUX TTOPOLT




CpoiicTBa M KiaccUpHUKALUS CamocTosaTenpHOe
TPUPOHBIX KaMEHHBIX u3y4eHue yueOHon OIK-2
MaTepHajoB. U Hay4yHOU 3amura '

N 4 OIIK-3,
Pa3paboTka MeCTOpOKICHUIT JIUTEPATYPBI. pedepaToB K-18
U 0o0paboTKa  KaMEHHBIX [MoaroroBka
MaTepHajoB pedepatos.
Hroro no pazueny 10
HUroro 3a cemectp 38 | 38/141 30 3auéT

OIIK-2,0TIK-

Hroro mo aucuuIuinae 38 |[38/141 30 3a4eT 3, [IK-18

5 Oo6pa3zoBarejibHbI€ TEXHOJIOTHH

B mpomecce mpemonmaBaHus — AMCHUIUIMHBL  «MuUHepamoruss W merporpadus
HEMETAUTMYECKUX M TOPIOYUX  HUCKOMAEMBIX»  TPUMEHSIOTCS  TPAaJUIMOHHAS U
MOAYJIBbHO-KOMIICTCHTHOCTHAA TEXHOJIOTHH.

Jlekumu mpoxomAT Kak B ¢dopMme JeKuuu-uHpopmaimu, Tak u B (opme
JICKOMUH-BU3YyalIn3alluu. .HGKIII/II/I MMpoOBOAATCA C HMCIIOJIB30BAHHUECM HMHTCPAKTHUBHOI'O METOOA —
«0o0yd4eHue Ha OCHOBE OIbBITa» Ui CO3JaHHS AHAJOTHH MEXIY HM3Yy4aeMbIMU SIBICHUSMH U
3HAKOMBIMU CTYACHTAM KM3HCHHBIMH CUTyallUAMU U Ooitee FJIY6OKOFO YCBanBaHUA NU3ydaCMbIX
BOIIPOCOB.

JIeKIIMOHHBIN MaTepuan 3aKpeIuisieTcss B XOJe JIabOpaTOpHBIX paboT, Ha KOTOPBIX
BBIMOJIHSIOTCS TPYIIIIOBBIC WM WHAWBUYAIbHbIC 3a/IaHUs 10 MPOUCHHON TeMe. KOHTeKCTHBIN
MeTo 00ydeHHsI IPH MTPOBEACHUH JIAOOPATOPHBIX 3aHATHH MMO3BOJISIET YCBOUTH MAaTEPUAI ITyTEM
BBISIBIICHHSI CBSI3€H MEXKIy KOHKPETHBIM 3HAaHHEM M €ro mnpuMeHeHuem. [lpu 3ammre
1ab0paTOPHBIX PAdOT MPOBOAUTCS yUeOHAsT AUCKYCCHs, KAaK METOJ MHTEPAKTHBHOTO OOYUCHUS,
MO3BOJISIONIAs OOMEHHMBATHCS B3MIAJAMH CTYJACHTaM 110 KOHKpETHOW mpoOieme. Bricokas
CTCTICHh CAMOCTOSTEIHHOCTH BBHITIOJHEHHS CTYJCHTaMHU J1ab0paTOpHBIX paboT crmacoOCTByeT
Pa3BUTHIO TOTUYECKOTO MBIIIJICHHS U 00Jiee TITyOOKOMY OCBOCHHIO TEOPETUYECKUX MONOKESHUIH,
HN3YUCHHBIX HaA JICKIUAX.

CaMocTtosiTenbHasl paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITCIIBHOMN
npopaboTKe TeM B Mpollecce MOArOTOBKHU K JIa0opaTOPHBIM paboTaM M UTOTOBOM aTTECTAIIUU.

Wrorosas arrecTarus — 3a4eT MPOBOJUTCS B popMe TecTa

6 Y4eOHO-MeTOAMYeCKOe 00ecnevyeHre CaMOCTOATeIbHOM padoThl 00yUYarouXcst
[To nucuunnuHe «MuHepanoruss W mneTrporpadus HEMETaUIMYECKUX A TOPIOYHNX
UCKOIIaeMbIX» IMpelyCMOTpeHa ayJAuTOpHas W BHEAayIUTOpHas CcaMoOCTOsiTeNbHass pabora
oOyuaromuxcs. AyAUTOpHasi caMOCTOSITEIbHAs padoTa CTyJ€HTOB MPEAINOJIAaraeT TeCTUPOBAHNE
CTYAECHTOB pacyeT U 3alIUTy J1a00opaTOpPHBIX paboT

Bapuanm mecmogozo 3auemno2o 3a0anus (npeonoiicensvt 6apuanmul O0Meemos)
1.Kakue yrneBogopo/sl He CoaepKaTcs B MpUPOIHOM HedhTH?

2. BemecTBa SBIAIONIMECS UCTOYHUKOM SHEPTUH, TUTAHUSA

3. Kakvie KOMITOHEHTHI TBEPIOTO TOTUIMBA SIBJISIOTCS 0a/UTACTHBIMU TIPU CKUTAHHUH?

4. Kakue BeIpakeHUs MpaBWIbHBL. Paciudpyiite ux.

5.Uto BKIIOYAET B ceOsl TEXHUUECKHM aHAJIN3 TOTTMBA?

6.0T yero 3aBUCHUT BBIXOJ] JIETYYHX BEIIECTB B TOIJIUBAX?

7.B KakoM U3 MEPEUNCICHHBIX BUIOB TOIUIMBA MAaKCUMAJIbHO TPOLIEHTHOE COJIepKaHue
yraepoja?

8. [IpoucxoxaeHue yriei 1 He(TH CBA3aHO C ...

9.HazoBuTe T11aBHBIN MPU3HAK, OTIUYAIONTHI OyphIe yTIiu OT Topda

10.Merarenes — 3710 ...



11.ITponecc oTopdeHeHUsT paCTUTEIBHBIX OCTATKOB HJIET

12. HazoBute 'Y, koTopbie 00pa30BaiucCh NPEeUMYIIECTBEHHO U3 HA3€MHOM pacTUTEIbHOCTH.
13. ITappaminueckoe HAKOIJIEHUE C aBTOXTOHHBIMU IIACTAMU 3TO. ..

14 I1lponymepyiiTe BeliecTBa B MOPSIKE BO3pACTaHUS UX YCTOMYMBOCTH K OMOXUMUYECKOMY
BO3JICHCTBUIO

15. B kaMeHHBIX YIJIIX TYMHUHOBBIE KUCIOTHI 00pa3yroTcs. . .

16. PacnionoxuTe yriu o cTaiusM XUMMHUYECKON 3pesIOCTH, HAaUMHAas C HAaMEHEe 3peIIbIX

17. Cornacuo teopuu JKeMuy>KHUKOBa, IJIABHYIO POJIb B TOBBIIIEHUH cTeneHu 3penoctu TTU
Urpaer ...

18. CornacuHo npaBwiy XuiabTa «B OJTHOM U TOM ke Oacceiine ¢ yriyOJeHueM OT IiacTa K
IIACTy» ...

19. JlnutensHOE BO3IEHCTBUE a3pO0OOB HA PACTHTEIBHBIA MaTEpHa. ..

20. IIpu narpeBanuu 10 100 0oC ryMuHOBBIE KUCIIOTHI ...

21.0npenenurte THN TOILUIMBA IO €0 XapakTepHbIM mpu3HakaMm W- 30%, coiep>kKUT T'yMUHOBBIE
KHCIIOTHI, IBET uepHsbiii, Vdaf- 46%

22. Yroab MOXHO IIPEACTaBUTh KaK ...

23.MoHO 11U OpMEHHBIE JIEMEHTHI HA0II01ATh ...

24. KameHHBIE YITU CpeiHEH cTaaun MeTaMop(dr3Ma 00I1aar0T BIaKHOCTHIO BO3AYIIHO-CYXOTO
MaTepuana:

25.MenaHOUINUHBI 3TO. ..

26. Kakasi cocTaBisomas 4acTh paCTCHHM SIBISIETCS OCHOBHBIM YTJIe00pa3oBaTeiem?

27.I1o cBOEMY CTPOEHUIO MEKTUHOBBIE BEIIECTBA 3TO ...

28.Yucno mr KOH, u3pacxoioBaHHbIX Ha HEUTpanu3auuio 1 r xxupa.

29. Ilpu nepexone ot Topdha K OypbIM yIiIsiM KOITUYECTBO TYMUHOBBIX KUCIIOT. ..

30. BemiectBa, pacTBOpUMBI B cMecH O€H30I1a U criupTa’?

31. Kakum o6pa3om moriia 00pazoBaThcs HEPTh, COTJIACHO OPTaHUYECKOM TeoprH 0O0pa3oBaHus
HepTn?

32. JluramomeTramopdu3M 3TO U3MEHEHNE OPTaHUIECKOTO BEIEeCTBA YIJIA. ..

33. Kakum 06pazoM MOr 00pa3oBaThCs YToib , COTJIACHO OMOXUMHUYECKOWU Teopuu ?

34. B xakux MecTax Iei npouecc HegpreoOpa3oBaHus?

35. Kak Ha3bpIBaeTcs mepBU4Has HePTH?

36. Uto sBNsETCSI KOHEUHOW CTaAMe! IPEBPALICHHS PACTUTEIBHBIX OCTaTKOB B OKUCIIUTEIbHON
cpene?

37. Ilpu yBenrueHUH TeMIepaTypbl B HEPTIHOM MECTOPOXKAECHUHU KOJIMUYECTBO Ia30BOr0 OCH3MHA
38. B xakoM nopsike BBIXOJAT KOMIIOHEHThI MECTOPOKICHUS MPU BCKPBITUN HEPTIHOTO
ropu30HTa?

39. Kakoil 3 MakpOKOMITOHEHTOB YIJIS [IOX0K HA IPEBECHBIN YroJib, IPU HAXKATHUH HOKOM
OTJIENsIeTCs OT MPOCIOEK U THE3, JIETKO PACTHPAETCs] MKy MalbllaMH B IMOPOIIOK.

40.Kakoil 13 MUKPOKOMIIOHEHTOB 00JIafiaeT HAUIyqIIeH ClIeKaeMOCThIO?

41. Kakue popMeHHBIE JIEMEHTBl COCTABIISAIOT OCHOBY CANPOIIEIUTOBBIX yIiIeh

42. BemiectBa, cojiepKaline CI0KHbIe 3PUPI BBICOKOMOJIEKYISPHBIX )KUPHBIX KMCIIOT U BBICIINX
CHHUPTOB HOpMaibHOTO cTpoeHusi. Cojepixar cBoOogHbIE KUCIOTHI 24-34, criuptel C24 no C34,
Y HACBILLIEHHBIE YTJIEBOAOPObI 25 10 31.

43. BemecTBa, BEIZIEIIEMBIEC U3 TOIIJINBA IIET0YbI0

45.HedTs 3ameraer B...

46.Ha3zoBuTe BemiecTBa, OTHOCAIINECS K aKayCTOOHOIUTaM

47. Hedu paznensroTcs Ha ...



48. TonmuBo, HE paCTBOPUMOE B IIEJI0YAX, C BJIIAr0M BO3AYIIHO cyxoro Marepuania 1,5 %, uepaoro
1BeTa

49. TonnuBa npu 06pa30BaHUU KOTOPHIX HE 00Pa3yIOTCSI TYMUHOBBIE KHCIOTHI
50. Bs3kast Macca, B BO3JIyIIIHO-CYXOM COCTOSIHHH JIOMKasi, B HEH MPOUCXOAUT CTAOWITH3AIMS HITU
HEKOTOpasi MOTepsi BOJOPO/A U PA3BUBAIOTCA OKUCIUTEIbHBIE IOTEPST  BOJAOPOJA , UAYT
OKHUCJIUTEIbHBIE IPOLECCHI, BBI3bIBAET OOPA30BAHUE YEPHBIX BOJ

Bonpocwt 0na 3augumot 1adopamoprslx padom

1. Yro Takoe MUKpO- M1 MakporeTporpaduyeckuii ananus yriei ?

2. llens npoBeneHUs neTporpaduyeckoro cocTaBpa yrieu .

3. CBoiicTBa 1 0COOCHHOCTH MaKpOMOJIEKYIISIPHOT'O CTPOCHUSI BATPUHU3UPOBAHHBIX U
(103MHUPOBAHHBIX KOMIIOHEHTOB.

4. Kakye MUKpPOKOMITOHEHTBl 00YCIaBIUBAIOT CIIEKAEMOCTh YITIEH U MEXaHUYECKYIO
IPOYHOCTh KOKca?

5. Ilerporpaduueckuii coctaB yriel pa3nuaHbIx OacceiinoB Poccun.

6. V3MeHeHue TeXHOJIOTHYECKUX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B 3aBUCUMOCTHU OT
CTaguu MeTaMop(u3Ma U IPUPOIBI TOTUTUBA .

[To pe3ynbraTam McclieOBaHUH MMOACYUTATH COIEPKaHIE (DIO3MHE3UPOBAHHBIX

MHUKPOKOMIIOHCHTOB B YTJIC

Ilpumepnoiii nepeuens mem peghpepamos:

. OrHeynopHsle INIMHBI

. Kaonunel

. KBapuuTh! u necuaHHuKU

. BbICOKOIIIMHO3eMUCThIE MaTEpUAIbI

. JlomoMuTsI

. Marne3ursl

. bpycur

. CpIpbe 1 TPOU3BOICTBA (POPCTEPUTOBBIX OTHEYIIOPOB
. XpOMHUTBI

10. I'padur

12.Pa3zpaboTka MeCTOpOXAEHUI 1 00paboTKa KaMEHHBIX MaTepUaloB

O© 00 N O Ol WDN -

13. Munepanorus rimH

14.T'oproune cnanupl. Ux npouncxoxaeHue, CBONCTBA, 100bIUa U HCIOIb30BaHHUE

15.KamenHble MaTepuabl U3 U3BepKEeHHbIX Nopo. Vx knaccudukaius, OCHOBHbIE TITyOMHHbBIE
1opoibl. OCHOBHBIE U3JIMBLINECS MIOPOBI.

16 KamenHble MaTepHalibl U3 OCaJJOYHbIE TOPHBIX MOPOJ:00JIOMOYHbIE MTOPO/Ibl. OPraHOT€HHbIE
MIOPO/IbI, TOPOABI XMMUUYECKOTO MPOUCX 0K ICHUS.

17. KamenHble MaTepualibl U3 METaMOP(PHUUECKUX TOPO]T

18. CpoiicTBa U KTacCHU(pUKAIHS TPHUPOTHBIX KAMEHHBIX MaTEPHAIIOB.

19. Pa3zpaboTka MeCTOpOXXIeHUI U 00pabOTKa KAMEHHBIX MaTepPHUaIOB
20. rpynna kBapua

2].rpynmna anroMOCHINKaTOB

22. rpynna )eJe3uCTO- MarHe3uaJIbHbIX CUJIMKATOB,

23. rpymmna KapOoHaTOB

24 rpynmna cynb}aros.



7 OueHOYHbBIE CPeICTBA /IJIsA MPOBeAeHHsI POMEeKYTOUYHOM aTTecTAlNU
a) Ilnanupyembie pe3yJbTaThbl 00y4eHHUS M OLlEHOYHbIE CPeICTBA AJIsl IPOBeACHHUS POMEKYTOYHOMH ATTeCTALNH:

CTpyKTypHBIii

3JIEMEHT [Inanupyemsle pe3ynpTaThl 00y4eHUs OrneHouHBIE CpeCTBa
KOMIIETEHIIUU

FOTOBHOCTBHIO HCIOJIH30BATH 3HAHMSI O COBPEMEHHOIT (PU3NIECKOil KapTHHE MHPA, MPOCTPAHCTBEHHO-BPEMEHHbBIX 3AKOHOMEPHOCTSIX, CTPOEHHH BellecTBAa I
MOHHUMAHHUSI OKPY’KAaI0Lero Mupa u sijaenuii npupoasi (OITK-2)

3Hath OcHOBHBIE IPUPOJIHEBIEC TBEPbIC MaTeprabl M | ONUIITHE KIACCUPHUKALNIO TOPIOYUX UCKOMAEMBIX M0 arperaTHOMY COCTOSIHUIO, CBOWCTBA H

UX KJIACCU(HKALNIO U TPOUCXOKICHHIE KJIaccu(UKanus MPUPOIHBIX KAMEHHBIX MaTEePUAJIOB.

OxapakrepusyiiTe KaMeHHbIE MaTepHaJIbl U3 U3BEPIKEHHBIX MOPOJ, U3 0CAJOYHBIX TOPHBIX MOPOJ,
13 METaMOP(PUIECKHUX TTOPOJT

OxapakTepu3yiTe OCHOBHBIE ITyOHHHBIE TOPOIbl. OCHOBHBIE M3ITUBIIHECS ITOPOJIBL.

HasoBure BelecTBa, OTHOCSIIMECS K aKayCTOOHOINTaM

YmeTb MPOTHO3UPOBATH CBOMCTBA 1.0mpenenute THI TOIIUBA 10 €0 XapakTepHbIM npuszHakaM W- 30%, conep >kKUT TyMHUHOBBIE
HEMETaJUIMYECKUX U TOPIOYMX UCKOIAEMbIX | KHCIIOTHI, [iBeT YepHbiit, Vdaf- 46%
HACXOJs U3 UX NIPOUCXOKICHHUS, 2.0mpenenuTe THII TOIJIMBA 110 €ro XapakTepHbIM mpu3Hakam C - 88 %, He colepKUT TYMHUHOBBIE
neTporpaduyeckoro ¥ XMMU4eCKOro KHCIIOTHI, I[BET YEPHBIH, BIAXKHOCTD - 3%
cocTaBa

3.Onpenenure conepKaHue TOW WIN HHOM IPYIIIBI MUKPOKOMIIOHEHTOB B IIPOLIEHTaX K 00IIeMy
KOJIMYECTBY OPTaHUYECKON MacChl YIiis

Bnazers METOaMHU OIIPEIEIICHUSA 1. IIpuroToBUTH aHIUTUPBI-OPUKETHI
nerporpaduyecKoro cocraBa yriei 2.0tnonupoBarh aHIUTA(-OpUKET
pa3INyYHON cTerneHu MmeraMmopdusma. 3.0npenenuts coiepKaHie MUKPOKOMIIOHEHTOB

I'pynnel BuTpuHUTA
J'pynma cemuBuTpuHUTA

Jpynma drozura
I'pynna neiintuauTa
I'pynna anerunura
I'pynna mukctunuTa

.MuHepanbHbIE IPpUMECH




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Imanupyemsie pe3ynbTaThl 00yYeHHUS

OreHOYHBIC cpe€acTaa

IrOTOBHOCTBHIO HCITOJIB30BATH 3HAHUA 0 CTPOCHUM BelleCTBA, MIpUpPoOae XHMHYECKOH CBA3H B Pa3IMYHBIX KJIAaCCaX XUMHNYE€CKHUX coeIMHEHMI 1JI1 IOHNMAHUS

CBOIICTB MaTepHAJIOB H MEXaHH3Ma XUMHYECKHX MPOIECCOB, MPOTEKAIIIMNX B OKpY:Kawomem mupe (OITK-3)

3HaTh

00 m3MeHEHNHN (HU3HKO-XUMUICCKHX CBOWCTB
HEMCTAJINIMYCCKUX U IT'OPHOYNX MCKOIMAEMBbIX ITPU
JMarcHes3e U MeTarcHese

1..BemecTBa ABISAIOMUECS HCTOYHUKOM SHEPTHH, TUTAHHAA ...

2.Merarenes — 310 ...

3.Ipormecc oTopdeHeHNs PaCTUTENBHBIX OCTATKOB HIIET

4. HazoBute ', koTopbie 00pa3oBaMCh MPEUMYIIIECTBEHHO U3 HA3€MHOM PaCTUTEIBHOCTH
5. JlunamomeTaMopu3M 3TO U3MECHCHHE OPTraHMYECKOr0 BEIIECTRA ...

6. Kakwue yrieBogoposl He coaepikarcs B IpUpogHOr HeTr?

YMeTh

OMPEACIIATh XUMHUYCCKYIO 3pCIIOCTh TOIIJIMB

Kaxkue Boipaskenus nmpaBmiibHbL. Pactmdpyiite ux.

A.H'B. W' B. S°II. A" E. A

PacronoxuTe TOIIMBO MO CTATUSAM XUMUYESCKOM 3pElIOCTH, HAUWHAasl C HAMMEHEE 3PEbIX

A. Cnannupl b. Aarpanutst B. Kokcossie yrim I'. XKupnsie J1. Topd

Kak onpenennTh cpeHHN MTOKa3aTellh OTPAKEHHUS B MOHOXPOMATHUECKOM CBETE B UMMEPCHOHHOM
macite (RU®) JU1st OLIEHKH XMMHUYECKOM 3pEeocTH TommBa?

Bnaners

HaBbIKaMH MTPOBEACHUSA MAKPO 1
MHUKPOKOMIIOHCHTHOT'O aHaJIn3a TOIIMBa

OnpenenuTts U3 KAKUX NEeTPorpaduuecKux KOMIIOHEHTOB COCTOSIT aHAJTU3UPYEMBbIE YTIIH.

Kak nzMeHsieTcsi KOJIM4ecTBO MUKPOKOMITOHEHTOB C YBEITHMUEHHEM CTaJUU MeTamopdu3zma?
Kakue nBera nMetoT OpMEHHBIE JIEMEHTHI B IPOXOAALIEM CBETE?

OnpenenuTs K KaKoW CTENeHN METaMOp(QH3Ma OTHOCSATCS UCCIIelyeMbIe YU

IIpoBecTH TEXHUUYECKUI aHAIU3 YIJICH: ONIPENEIUTD 30JIbHOCTD; BIaXKHOCTh, CEPHUCTOCTD, BBIXOJ
JETy4HX BemecTB. Ha 5TOM OCHOBaHMHM CAenaTh BHIBOJIBI O BO3MOXHOM TEXHOJIOTHYECKOM
HCIIOJIb30BAHUU YTJISL.

FOTOBHOCTBIO HCIOJIb30BATH 3HAHME CBOWCTB XUMHYECKHX YJIEMEHTOB, COeTMHEHU I H MAaTepPHAJIOB HA HX OCHOBE JIUISI pellleHUs 3a1a4 NpogecCHOHATBLHOM
nearenbHocTH (ITK-18)

3HaTh

BJIMSAHUC HeTpOl"pa(bH‘IeCKOFO cocCTaBa TOIIJIMB U
rpynIoBoOro cocraBa MMHEPAJIOB HA UX
TEXHOJIOTHYECKHUE CBOMCTBA

1.Kaxoii 13 MakpOKOMITOHEHTOB YTJIs IOX0K Ha APEBECHBIN Yroib, IPH HaXXaTHH HOXKOM?
OTJeJsAeTCA OT IPOCIIOEK U THE3]I, JIEFKO PACTHPAETCsl MEX Ly HaJIbIIAMU B IIOPOILOK.
2.Kakoii 13 MUKPOKOMITOHEHTOB 00J1a/1aeT HauTy4llel CIIeKaeMOCThIO?

3. Kakue (hopMeHHBIE AIEMEHTHl  COCTABIISIIOT OCHOBY CaIlPOIIEIMTOBBIX YIJIeH




CTpyKTypHBIii

AJIEMEHT [Tnanupyemsbie pe3yabTaThl 00YYCHHUS OlLieHOYHBIE CpeICcTBa
KOMIIETEHLIUH
4. OxapakTtepu3yite nerporpaduyecKuii CocTaB yriei pa3indHbIx OacceiiHoB Poccum.
YMeThb MIPOTHO3UPOBATH CBOMCTBA FOTOBOTO MpoaykTa | 1.B uem paznuume Mex1y HOHATHEM «KOKCYEMOCTB) U «CIIEKAEMOCTh) YTJei?
Ha OCHOBE 3HAHHUH O COCTaBe IMOPOT, 2. Ot 4ero 3aBUCHT TONIIHHA TUTACTHYECKOTO CII0s?
COCTABJISIFOIINX ChIPhEBBIC MATEPHAIIBI. 3. Kakue mporiecchl TepMUYECKOM NECTPYKIIUU YIS OMPEACIISIOT YCAAKY?
5.YTo mpUHUMAIOT 32 3TAJIOH OTPaXKaTeIhbHOHN CIIOCOOHOCTH penbeda B yriie?
6.0npenenure TUN TOIUIMBA 110 €ro XapakTepHbIM npusHakam C - 88 %, He comep>KUT 'yMHHOBBIE
KHCJIOTBI, I[BET YEPHBIH, BIAXKHOCTD - 3%
Bnagets MIPEICTABICHUSAMHU O B3aUMOCBSI35X CTCTICHU 1.O1ieHnTe M3MEHEHNE TEXHOJIOTHUECKUX CBONCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B

MeTaMOp(bI/ISMa TOIIIIMB C UX CIICKACMOCTBIO U
KOKCYEMOCTBIO

3aBUCHMOCTH OT CTaJIMHA MeTaMOp(u3Ma H MPUPOIHI TOTLIHBA.

2.0ueHuTh 00Jiee IKOHOMHYECKHU-IIETIECO00pa3HOe MPOMBIIIICHHOE ucnonb3oBanue TI'U, B
3aBUCHMOCTH OT TeTporpaduIeckoro cocrana yrieil. HaMeTuts TexHomoruto nux o0oramieHus,
OTHECTH JJAHHBIN YIrojb K ONPEJEICHHON TEXHOJOTHYECKON MapKe .




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

ITpoMexyTOUYHAST ATTECTAIUS 110 JUCIUIUTHHE «MHUHEPaTOrHs U eTporpadus HEMETAUTHISCKUX U
TOPIOYMX UCKOMAEMBIX» BKIIOUAET TEOPETUUECKUE BOMPOCHI, TIO3BOIISIONINE OIICHUTh YPOBEHb YCBOCHHUS
00yJaroIUMHuCS 3HAHUH. 3a4eT MPOBOAUTCS B GopMe TecTa.

IMoka3zaTe/in M KPUTEPUHU OLIEHNBAHUSI 3a4eTa:

— Ha OICHKY «3a4YTE€H0» — O0YYarOIIUICS IEMOHCTPUPYET BHICOKUN U CPEIHUN YPOBEHb
c(hopMHUPOBaHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOEe U TITyOOKOe 3HaHHE yI4eOHOTO
Matepuana. [IpaBuiabHBIE OTBETHI JODKHBI COCTABIATh Ootiee 50% OT MpeIioxKEeHHBIX BOIIPOCOB

— Ha OIEHKY «He 3a4TeH0» — OOYJaroIIuiics IeMOHCTpHUpYeT 3HaHUs He Oonee 50% TeopeTHIecKoro
MaTepHa’a, JOMyCKaeT CYIECTBEHHbIE OIMOKH, HE MOKET MOKa3aTh MHTEIUIEKTYaJIbHbIC HABBIKH.

8 YuedHo-MeToaMUYecKoe U MHHPOPMAIHOHHOE 00ecneyeHne TUCIMIINHBI (MOLYJIs1)

a) OcHoBHas JMTEpaTypa:

1. Ps6oB B. JI. Xumust Hedtu 1 raza[ daekrpon.pecypc]: Yuedbnoe nocodue / B.JI. Psioos. -
2-e usf., ucnp. u jgoi. - M.: UJI ®OPYM: HUL| UHD®PA-M, 2014. - 336 c.: 60x90 1/16. -
(Bricmiee oOpazoBanue). DneKTpoHHO-OnbMnoTeunas cucrema <<MH®.-M>> — Pexxum noctyna :
http://znanium.com/bookread2.php?book=423151 - ISBN 978-5-8199-0567-8

2. Hesenpos, A.B. Xumus npupoJHBIX SHEProHOCUTENeH [DIeKTpoH.pecype]: yuebHoe
nocobue / A.B. Hesenpos, E.B. Bacunbea, A.B. [Tanun. — Kemeposo : Ky3['TY umenn T.®D.
I'opbauesa, 2019. — 165 c¢. — ISBN 978-5-00137-054-3. — TekcT : 31IeKTpOHHBIH //
DIIeKTPOHHO-OUOINOTEUHAS cucreMa «JIaup» : [caiit]. — URL:
https://e.lanbook.com/book/122219 — Pexxum toctyma: 1jisi aBTOPHU3. MOJIb30BATEIICH.

0) lonoiHuTEIbHAS JIUTEPaATypa:

1. TOCT 9414.2-93 Vronp KaMeHHBIM W aHTparuT. MeToasl meTporpaduyeckoro
aHaau3a. Yactp 2. Meron MIOATOTOBKH o0pa31oB yIiIs
http://libgost.ru/gost/5291-GOST_9414 2_93.html

2. CoBpeMEHHBIC AaHAJIMTUYECKHE METOJBl HCCICIOBAHUS TBEPABIX TOPIOYHX
UCKOMaeMbIX [DnekTpoH.pecypc]: ydeonoe mocodue / C.A. Dnmreitn, B.M. Munaes, .M.
Huxwuruna [u gp.]. — Mocksa : ['opnast kaura, 2016. — 108 c. — ISBN 978-5-98672-451-5. —
Tekcr : osnexkTpoHHbId // DnekTpoHHO-OMONMOTeuHast cuctema «Jlamb» : [caiit]. — URL:
https://e.lanbook.com/book/101755 — Pexxum gocTyma: 1uist aBTOPH3. TOIb30BATENICH.

3. JIutonorus : yueOnuk / U. B. beictposa, T. C. Cmupnosa, O. I1. Kurynsckas, A. O.
CepebpsikoB. — Cankr-IlerepOypr : Jlans, 2020. — 196 ¢. — ISBN 978-5-8114-4211-9. —
Texkcr: onexktpoHHsld / Jlamp : anekTpoHHO-OmOmmoreuHas cuctema. —  URL:
https://e.lanbook.com/book/133897 (mara obpamenus: 31.03.2020). — Pexxum jgocrtyma: s
aBTOPH3. MOJIb30BATENEH.



http://znanium.com/bookread2.php?book=423151
https://e.lanbook.com/book/122219
http://libgost.ru/gost/5291-GOST_9414_2_93.html
https://e.lanbook.com/book/101755
https://e.lanbook.com/book/133897

4. CoBpeMCHHBIC aHAIUTUYECKHE METOJIbI HCCICIOBAHUS TBEPIABIX TOPHOYUX
HCKoIaeMbIxX : yueOHoe mocodue / C. A. Dmmreiin, B. . Munaes, 1. M. Hukutuna [u np.]. —
Mocksa : 'opHast kaura, 2016. — 108 c. — ISBN 978-5-98672-451-5. — TekcT : 3neKTpoHHBIi //
Jlausb : anekTpoHHO-0nOIHoTeunas cucrema. — URL: https://e.lanbook.com/book/101755

(mata obpamenus: 31.03.2020). — Pexxum qoctyna: 1 aBTOPH3. TOJIB30BATEICH.

5. EBmenoga, I'. JI. HanpaBiieHne KOMIUIEKCHOTO HCIIOJIb30BAHMSI MUHEPAITLHOTO CHIPHS :
yuebHoe nocodue / I'. JI. EBmenoBa. — Kemeposo : Ky3['TY umenu T.®. 'opbaueBa, 2017. —
115 ¢ — ISBN  978-5-906969-05-7. —  Tekcr:  oamexktpoHHbidi /  Jlanb
JJIEKTPOHHO-OMOMMoreunas cucrema. — URL: https://e.lanbook.com/book/105391 (nara
obpamenus: 31.03.2020). — Pexum goctyna: A1t aBTOPHU3. MOJIH30BaTEICH.

6. [TaBnos, 0. A. CoBpemenHOe kKaMHe0OpabaThIBaroIIee MPOU3BOACTBO : MOHOTpadus /
10. A. ITaBnoB. — Mocksa : ['opnas kuaura, 2018. — 520 c. — ISBN 978-5-98672-487-4. —
Tekct : onexTpoHHslii / Jlamb @  2JNeKTpoHHO-OMOnMMoTewynas cuctema. —  URL:
https://e.lanbook.com/book/134950 (mara oGpamienus: 31.03.2020). — Pexwum gocTyma: s
aBTOPU3. IIOJIb30BATEIICH.

7. 3unsOepmmuar, M. I'. KomIiekcHOE HUCMONIb30BaHUE MHHEPAIBHBIX PECYPCOB :
yueOnuk : B 2 xuurax / M. I'. 3unsbepmmunt, B. A. HcaeB. — Mocksa : MUCHUC, [6. r.]. —
Kaura 1 — 2016. — 346 c. — ISBN 978-5-87623-947-1. — Tekct : anekTpoHHbIl // JIaHsb :
9JIEKTPOHHO-OnOMmoreunas cucrema. — URL: https://e.lanbook.com/book/93632  (mara
obpamenus: 31.03.2020). — Pexxum gocTymna: A aBTOPU3. MOJIb30BATENCH.

B) MeroauyecKkue yKa3aHus:
1. [TeryxoB, B. H. MeToap! ucnbITaHusl CeKalone 1 KOKCYIOIIeH CloCOOHOCTH KaMEHHBIX
yried u muxThl : yueobnoe nmocodue / B. H. Ileryxos, T. I'. Bonomyk ; MI'TY. - MarHuTOropex :
MI'TY, 2014. - 1 osmektpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/112132
3/46.pdf&view=true (mara obOparmenus: 27.03.2020). - MakpooOBbeKT. - TeKCT : 3JIeKTPOHHBIH. -
Ceenenus goctynHsl Takoke Ha CD-ROM.
2. Bonomyk T.I'., Ileryxos B.H. M3ydeHue yneapHOro >IEKTPOCOIPOTUBIIEHUS KOKCa
JBYX30HHBIM METOJOM. MeToauueckue yka3aHHus K J1abopaTopHOM paboTe MO AUCHUIUIMHAM
«XuMUYecKass TEXHOJIOTHs TOIUIMBA M YIIEPOJIHBIX MarepuanoB», «KokcoBaHue yriuei» as
cryneHToB crenuanbHocTH 240403.65, 24040100.62 BCex ¢opm oOyuenuss Marautoropck: [OY
BITIO «MI'TV», 2012 .-6 c..
3. Bonomyk T.I'., [leryxoB B.H. Texnomnorus ¢guotanimoHHOro 000rameHns MUHEPaJIbHOTO
ChIpbsl W yruei. MeToaudeckue Yyka3aHus K J1a00OpaTOpHBIM paboTaM MO JUCIUIUIMHAM
«XuMUYecKass TEXHOJOTHsl TOIUIMBA W YIJIEPOAHBIX MarepuanoB», «OCHOBBI Hay4YHBIX
UCCJIEOBAHUI W NPOEKTUpPOBaHUA», «lloAroToBka yriel K KOKCOBAHMIO» MJI CTYJIEHTOB
cnenuanbHocTel 240403.65, 240100.62 u 200503.65 Bcex dopm 00ydenus. Marautoropek: [OY
BITIO «MI'TV», 2012 - 22 c.

r) [IporpammHoe o0ecnieuenne u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenune

Cpok aeiicTBus

Haumenoanue 110 Ne norosopa
JIUTICH3U T

MS Windows 7 Professional (ms

J-1227-18 ot 08.10.2018| 11.10.2021
KJIaCCOB)



https://e.lanbook.com/book/101755
https://e.lanbook.com/book/105391
https://e.lanbook.com/book/134950
https://e.lanbook.com/book/93632
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

CBOOOIHO
FAR Manager
anage pacmpoctpansiemoe [10 Oeceporno
7Zi cBobomHo OeccpodHo
P pacnpoctpansemoe 110 p
MS Office 2007 Professional Ne 135 ot 17.09.2007 OeccpouHo

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HaszBanue kypca CchlIka
HauunonaneHas nHpopmanmonHo-aHanmutudeckas|URL:
cucrema — Poccuiickuii  mHzekc  HayuHoro|https://elibrary.ru/project
nutuposanus (PUHIT) risc.asp
ITouckoBas cuctema Axagemuss Google (Google|URL:
Scholar) https://scholar.qoogle.ru/
Nudopmannonnas cucrema - Equaoe okao mocryna k|URL:
nH(GOPMAIMOHHBIM pecypcam http://window.edu.ru/
denepaiibHOC rOCyJIapCTBECHHOE 010 KETHOE
yUpeKIACHUE «DenepanbHbIA urcrutyt(URL: http://www1.fips.ru/
IIPOMBIIIIJICHHONW COOCTBEHHOCTH)

9 MaTepuaiabHO-TeXHUYECKOE O0ecniedyeHne TUCIUTITUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTiedeHre TUCIMITIIMHBI BKIIIOYAET:
VY4eOHble ayIUTOPHH AJISl POBEACHUS 3aHATHI JIEKIIMOHHOTO THITA AyAUTOPHUS
MynbpTUMeANIHBIE CPEACTBA XPAHEHU, IepeAayy U MpeICcTaBIeHus HH(OpMauu
VYyeOHass aynurTopus JUid MpoOBelIeHUs 1a0OpaTOpHBIX pabdoT: jaboparopusi Mo
XUMHUYECKON TEXHOJIOTUHU TOILJIMBA
OO6opynoBaHKE U PEAKTUBHI JUISl BHIIOJHEHUS JIa0OPaTOPHBIX padoT:
-MyQenbHble MmKadbI;
- CYILIWJIbHBIN MIKa;
- QaHAJIUTUYECKUE BECHI;
- IUTUTKH JIEKTPUUECKUE;
- MUKpOcKoI atekTpuyecknit MITH-9;
-poro Mukpockon orpaxeHHoro ceera [IOJIAMP — 312;
- CTaHOK JUIs1 monupoBky nuingos CILITIM
- XUMHYECKHE PEAKTUBBI, XUMUYECKas 10CY/1a, BOJSHbIE OAHU, TEPMOMETPHI U T.1.
YyeOHble aymIUTOpPUM JUISI  TPOBENEHUS TPYNIOBBIX W WHAMBHUIYAIbHBIX
KOHCYJIbTAINH, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHBIX aTTeCTaINi
Jlocka, MyJIbTUMUIUAHBIN IIPOEKTOP, JKPaH
[TomerneHus 1711 CaMOCTOSITEIBHONU PabOThI 00yUYaOIIUXCS
[Tepconanbubie KoMmbioTepsl ¢ maketom MS Office ¢ BbIXogoM B MHTEpHET H ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO CpEely YHUBEPCUTETA
[Tomemenne ans XpaHeHHs M TNPO(UIAKTUYECKOTO OOCITY)KHBaHUS Yy4eOHOTO
00opyIoBaHUS
Crennaxu, ceiidbl 15 XpaHEHUs1 y4eOHOT0 000py10BaHMS;
WHcTpyMeHTHI A1 peMOHTa 1a00paTOpHOT0 000PYAOBaHUS
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