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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2025 - 2026
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

chOpMHUPOBATH Y CTYJIEHTOB 3HAHUS O MMPOUCXOXKIACHUN U CBOWCTBAX KayCTOOMOIUTOB U
aKayCTOOMOJIUTOB,

chOopMUPOBATH Y CTYICHTOB 3HAHUSI O IPOUCXOK/ICHUU TBEPABIX TOPIOUYHUX HCKOMAEMBbIX;

chOpMUPOBATh CUCTEMHBIC 3HAHHS y CTYJEHTOB O COCTaBE W CTPYKTYpPE HCXOTHOTO
pPacTUTEIHLHOTO MaTepuaia; MEXaHU3ME B3aUMOJICHCTBUS UX OTJENbHBIX COCTABHBIX YacTel MpHU
MeTamoppusme;

NOOUTHCS TOHMMAHUSA CTYJACHTAaMU MPUYMH HW3MEHEHUS (PUIUKO-XUMUYECKUX H
TEXHOJIOTHYECKHUX CBOWCTB MPUPOIHBIX MATEPUATIOB C U3BMEHEHUEM I€0JIOTUIECKOT0 BO3PACTa.

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

Jucuunnuna [Ipoucxoxaenue u meramophusM OHOIUTOB BXOIUT B BAPUATUBHYIO YacTh
yueOHOro 11aHa 00pa3oBaTeIbHON IPOTrPaMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTNH/ IPAKTUK:

BBenenue B HanpaBieHue

dusuka

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OymyT
HEOOXOIUMBI IJIS1 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

TexHonorus orueynopon

XuMudeckasi TEXHOJIOTUS TyroIJIaBKMX HEMETANINYECKUX U CUIIMKATHBIX MaTEpUaoB

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

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHus aucUMIUIMHBL (Monyist) «lIpoucxoxnenue u meramopdusm
O1OIUTOB)» 00YYAIOIININCS T0JKEH 001a7aTh CIEYIOIIMMU KOMITIETEHIIUSMU:

CtpyKTypHBII [Tnanupyemble pe3yabTaThl 00yUeHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-2 TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHON (PU3NUECKOil KapTHHE MUpa,

MPOCTPAHCTBECHHO-BPEMCHHBIX 3aKOHOMEPHOCTAX, CTPOCHHWU BCIICCTBA JIs1 TIOHUMAHUA
OKpYZKaromero Mupa u SIBJICHUM NpUpOAbL

3HaTh 3aKOHOMEPHOCTH HW3MEHEHHUs PU3UKO-XUMUYECKIX CBONCTB OMOTHTOB IPH
MeTamoppuzme
Ymerb OTIpeIeNIATh IPUUUHBI U3MEHEHUS (PU3UKO-XMMUYECKUX U TEXHOJIOTHUECKUX

CBOICTB OMOJIUTOB moa BIMAHUEM BPEMCHHA

Brnaners METOJIaMH OTIPeJIeIEHUsI MAKPO- U MUKPO- KOMIIOHEHTHOTO COCTaBa
KayCTOOMOJIUTOB CpeIHEN CTeNeHn MeTaMopdu3ma.

OIIK-3 TOTOBHOCTLIO UCIIOJIB30BATh 3HAHUA O CTPOCHUHU BCIICCTBA, IIPUPOIC XUMHYECKOMU
CBs3H1 B Pa3/JIMYHBIX KJIACCaX XUMHUYCCKUX CO€,ZII/IH€HI/II7[ JJIs1 TIOHUMaHUA CBOMCTB MaTc€puraioB U
MCXaHU3Ma XUMHUUYCCKHX MPOUECCOB, ITPOTCKAOIINX B OKPYKAKOIIECM MHUPC

3HaTh IPYIIIOBOM, 3JIEMEHTHBI COCTAB PACTUTEIBHBIX OCTATKOB U MPOJYKTOB HX
MeTamophuszma

YMmers MIPOBOJUTH TEXHUYECKHUI aHAINU3 OUOJIUTOB

Bnagers HaBBIKAMU Pa0OTHI C IJEKTPOHHBIM MHUKPOCKOIIOM




IIK-18 TOTOBHOCTRIO HCITOJIB30BaTh 3HAHNE CBOMCTB XMMHYCSCKHUX 3JIEMEHTOB, COCAUHCHUH 1
MaTepHajioB HAa UX OCHOBE JJIS peIICHUs 33124 MPO(HeCCHOHAIBHON eI TeTbHOCTH

3HaTh BJIMSIHUE 3JIEMEHTHOI'O COCTaBa MUHEPAJIOB HA UX TEXHOJOTUYECKUE
CBOICTBA

Ymerp MPOrHO3UPOBATH CBOMCTBA MPOJIYKTOB IUPOJIM3a HA OCHOBE 3HAHUH O
XUMHUYECKOH 3pEJIOCTH HCXOAHOr0 TOILJIMBA

Bnaners MPEACTABICHUSIMU O B3aUMOCBSI3X XUMHUECKOM 3pEIOCTH KayCTOOMOJIUTOB

C UX CIICKa€MOCTBIO




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 6,4 akaj. 4acos:
— aynuTopHas — 6 akaJi. 4acos;
— BHeaynutopHas — 0,4 aka. yacoB

— caMocTosTeNbHas pabota — 97,7 aka. 4acos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca

dopma aTTeCTalUy - 3a4ET

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
Pasnen/ Tema 2 (B axan. uacax) & e Bun N KOHTPOIIA Kon
> 3 © | caMOCTOATENIFHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI 7 E s pabors! HIpOMEAyTOTHORH KOMITETECHIIUH
)
Tex. mab. | mpaxr. z '1'2 aTTecTalyy
3aH. 3aH. O &
1. OcHOBHBIE BULI OHOJIUTOB
i(l)l FOUMX nlii?);zgf; Hﬁg 4 Toaroroska 3ammra pedepaTon OIIK-2,
p pedeparor tTa pegep OIIK-3, TIK-18
arperaTHOMy COCTOSTHUIO
1.2 O0mast xapakTepuCTHKA
E:ﬁ:ﬁiﬁiﬁﬁ: I I:13Ha$ 4 Toaroroska 3ammra pedepaton OIIK-2,
p pedeparor tTa pegep OIIK-3, TIK-18
Ha Pa3IMYHBIX  CTaJHsAX
MeTamoppusma.
1.3 Oo0pa3zoBanue TOpda. IonroroBka OIlIK-2,
XapakrepucTrka 60JI0T. 4 pedeparor 3auwra peeparon OIlK-3, TIK-18
14 Huarenes
?adeTC(;iPé?gHTOB H 4 Toaroroska 3ammra pedepaton OIIK-2,
yMY pedeparor tTa pegep OIlK-3, TIK-18
CaIpoIneIuTOBOTO
TIPOUCXOXKICHUS
1.5 MakpomonekyasipHoe IonroroBka OIlIK-2,
ctpoenne TT'U 4 pedeparor 3auwra peeparon OIIK-3, TIK-18
2
1.6 MerareHe3 rymMycCOBBIX 4 ITogroroska 3amura pedepatos OIIK-2,
OHOJIUTOB pedeparon HHTa peep OIIK-3, TIK-18
1.7 l"y]i/lyCOBbIe OUOTHTHI IoxroToska OIIK-2,
BBICOKOM CTETICHU 3 etbeparon 3amuTa pedeparon OIK-3. TIK-18
MeTtamoppu3Ma pedep '
1.8 Popmuposanie Tloaroroska OIIK-2,
KaMEHHOYTOJIbHBIX 3 edbepaton 3ammuTa pedeparon OIK-3. TIK-18
OacceitHOB pedep '
IToaroroBka 3amura
19 Mukpo- u Makpo- nabopaTopHOMY nabopaTtopHO OITK-2
anamm3z  TIT'M  cpenneit 4/41 8 3aHATHUIO. pabotel. OTueT 1Mo OIK-3 HI,<-18
cTaguu MeTamopdusma IoaroroBka nabopaTopHOH '
pedeparon pabote
1.10 Crioco0sl
OOHapyKEeHUS _ YTOIBHBIX TMoarotoska OIK-2,
MECTOPOXKICHHH. 2 edbeparon 3amuTa pedeparon OIK-3. [IK-18
T'eonoruueckue peoep '
WCCIICIOBAHUS




1.11 TlpoucxoxaeHue u
MeTramMophu3M
KayCcTOOHOJIUTOB u
KaMEHHBIX MAaTEPHAJIOB

Uroro mo pazneny

4/41

40

2. IMpuponusie
MaTepHaIbI

KaMCHHBIC

2.1  TlopomooOpa3syroiiue
MHHEpabl: TPyIIa KBapla,
Ipymmna  aaoMOCHIMKATOB,
rpymma JKEJIE3HCTO-
MarHe3uaibHbIX

CHJINKATOB, rpymmna
KapOOHATOB, rpyrmma

10

IToxgroroska
pedeparon

3amura pedepaton

OIIK-2,
OIIK-3, [1K-18

2.2 KameHHbIE MaTepualibl
U3 M3BEPKCHHBIX MOPOJI.
Ux KJaccupuKams,
OCHOBHBIE TITyOUHHBIC
TTOPOJIEI. OcHoBHBIE
W3JIUBIIHECS TOPOJIBL.

TToaroroska
pedepaTon

3amuTa pedeparos

OIIK-2,
OIIK-3, I1K-18

2.3 KameHHble MaTepHaibl
U3 OCamO4YHBIC TOPHBIX
MOPOJ:00JIOMOYHBIE
TOPOIEL OpraHOTEHHBIE
HOPOJIBL, HOPOJIBI
XHMHYECKOTO
IPOUCXOXKICHUSL.

IToxroroska
pedeparor

3amura pedepaton

OIIK-2,
OIIK-3, I1K-18

2.4 KameHHblE MaTepualibl
u3 MeTaMOp(PUUECKUX
HOpOJ

IToaroroska
pedeparon

3amura pedepaton

OIIK-2,
OIIK-3, ITK-18

25 CpoiicTBa u
KJIaccupUKanus
TPUPOTHBIX KaMEeHHBIX

IToxroroska
pedeparor

3amura pedepaton

OIIK-2,
OIIK-3, I1K-18

2.6 Paspabotka
MECTOPOKIACHUN u
obpadoTka KaMEHHBIX
MaTepHaioB

IToaroroBka
pedeparor

3amuTa pedeparon

OIIK-2,
OIIK-3, [1K-18

2.7 Munepanorus s

8,7

IToaroroBka
pedeparor

3amuTa pedeparos

OIIK-2,
OIIK-3, [1K-18

2.8 TIpoMeKyTOYHBIIH
KOHTPOJIb

IlogroroBka Kk
3a4eTy

3a4cT

OIIK-2,
OIIK-3, IIK-18

Wroro no pazneny

57,7

Hroro 3a CEMECTpP

4/41

97,7

3a4éT

HToro no gucLuIInHe

4/41

97,7

3a4cT

OIIK-2,0I1K-
3,1IK-18




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nporiecce npenogaBanus aucuuiuiaHbl «IIporcxoxkaeHne u MeTaMophu3M OHOIMTOBY
MMPUMCHAIOTCA TpaAUIMOHHAA 1 MOAYJIbHO-KOMIICTCHTHOCTHASA TCXHOJIOT'HH.

Jlekumu TpoxomAT Kak B ¢dopMme JeKnuu-uHpopmanmu, TaKk u B (opme
JICKOUH-BU3YyaJIU3alluu. .HGKLII/II/I IpoOBOAATCA € HCIOJB30BAHUCM HHTCPAKTUBHOI'O MCTOAA —
«oOydeHue Ha OCHOBE OIbBITa» Ui CO3JaHHS AHAJOTHH MEXIY HM3y4aeMbIMU SIBICHUSMH U
3HAKOMBIMHU CTYACHTAM KM3HCHHBIMH CUTYallUAIMU U 60Hee I‘JIy6OKOFO YCBauBaHHUA U3Yy4aCMbIX
BOIIPOCOB.

JICKITMOHHBIN MaTepua 3aKperuisieTcss B XOJe JIa0OpaTOPHBIX pPabOT, HAa KOTOPBIX
BBIMOJIHSFOTCS TPYIIIIOBBIE WM WHAWBHyaTbHBIC 3a/I1aHUs 110 MPOUICHHON TeMe. KOHTeKCTHBIN
MeTo 00yUeHHsI IPH MTPOBEACHUH JTAOOPATOPHBIX 3aHATHI TO3BOJISIET YCBOUTH MaTepUal IMyTeM
BBISIBIICHHSI CBSI3¢ MEXKIy KOHKPETHBIM 3HaHUEM W €ro mnpuMeHeHueM. I[lpu 3ammre
71ab0paTOPHBIX PabOT MPOBOAUTCS ydeOHAas AUCKYCCHsI, KAaK METOJ MHTEPAKTUBHOTO OOYUCHUS,
MO3BOJISIONIAsE OOMEHHMBATHCS B3MVIAJAMH CTYJICHTaM IO KOHKpETHOW mpobieme. Bricokas
CTCTICHh CAMOCTOSTEIHHOCTH BBHITIOJHEHHS CTYJACHTaMU J1a00paTOpHBIX paboT crmacoOCTByeT
Pa3BUTHIO JIOTHUECKOTO MBIIUICHUS ¥ 00Jiee TIITyOOKOMY OCBOCHHUIO TCOPETHUCCKUX MOJIOKEHHIHA,
HN3YUCHHBIX HaA JICKIUAX.

CamocrosTenbHas pabdoTa CTYJICHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIBHOM
popabOTKe TEM B IPOLIECCE MTOATOTOBKH K JIA00OPATOPHBIM pab0oTaM M HTOTOBOM aTTECTAIIHH.

Hrorosas arrecranus — 3a4eT MPOBOAUTCS B POpME TecTa

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[To muctumuiune «lIpoucxoxaeHue u Meramophu3M OHOIUTOBY MPEIYCMOTPEHA ayTUTOPHAS U
BHEAYJAMTOPHAS CaMOCTOSITEIbHAS padoTa 00yJatonIuXcsl. AyTUTOPHAs CaMOCTOsITeNTbHas paboTa
CTYJEHTOB IIpPEIOoJaraecT TeCTUPOBAHUE CTYIACHTOB pacueT U 3alIUTy Ja00paTopHBIX padboT
Bapuanm mecmogoco 3a0anus (npeonoscenvl 6apuanmsl 0meemaos)

1. I'oprounie uckomnaemble 00pazyroTcs B pe3yibTare

2. CnoxxHble 3(pUpHbl MNIHLEPUHA U BBICIINX NMPEAETbHBIX U HETIPEAETbHBIX )KUPHBIX KUCIIOT C
HOPMAaJIbHOM LIETBI0 M YETHBIM YHCIIOM aTOMOB YTJIEpoAa
3. Kakue cocTaBISIOIIHE KUAKOTO TOILIMBA SIBISIOTCS OaliacTHBIMU?
4. Kakue BeIpakeHUs MpaBWIbHEL. Pacimudpyiite ux.
5.Yro BKJIIOYAET B ceOsl 3JIEMEHTHBIN aHaIU3 TOIIMBa?
6. OT yero 3aBUCHT BBIXOJ JIETYYHX BEUIECTB B TOIUIMBAX?
7.B kakoM M3 nepevncIeHHbIX BUI0B TOIJIMBA MAaKCUMAJIbHO IPOLEHTHOE COJEpKaHNE
BOZIOposa?
8.Hapy1ieHus yroyibHbIX MJ1aCTOB BbI3BaHbI
9.Ha3zoBuTe riaBHble MPU3HAKK, OTIMYAIOIINE Oypble YIIIM OT KAMEHHBIX yIJlel
10.lnarenes — 310 ...
11.IIpouecc obpazoBanHus 6yporo yrist uieT
12.  HazoBuTe OMONUTHI, KOTOpbIE 0OPa30BATUCH MPEUMYILIECTBEHHO U3 BOJHOM
pPacTUTEIBHOCTU
13. JIuMHUYECKOE HAKOIUIEHUE C aJUIAaXTOHHBIMU IJIaCTaMU
14.IIponymepyiiTe BeliecTBa B MOPSIIKE BO3PACTAHUS UX YCTOMUYMBOCTH K OMOXMMHUYECKOMY
BO3JIEHCTBUIO
15. Bonblie Bcero >kupoB U OEIKOB coJiepKar
16. Pacnionokute TOIIMBO MO CTAAUSIM XUMHYECKOM 3pEIIOCTH, HAUUHASI C HAUMEHEE 3PEIIbIX
17. Cornacno Teopun CTaHUKOBA , [TIaBHYIO POJIb B IIOBBIIEHUH cTenieHu 3penoctu TTU
UrpaerT:
18. I'yMHHOBBIE BELIECTBA UMEIOT CTPYKTYPY
19. JlnutensHOE BO3IEHCTBUE aHAIPOOOB HA PAaCTUTEIbHBIA MaTepHUal
20. IIpn omyckaHuu yrojapHOro macta Ha kaxzasie 100 M , TeMniepaTypa B Ij1acTe



21.0npenenure THN TOIUIMBA 10 €70 XapakTepHbIM npu3HakaM C - 88 %, He coaepKUT
T'YMHUHOBBIE KHCJIOTBI, IIBET YEPHBIH, BIA)KHOCTB - 3%
22. Ilpu TepMUYECKOi AecTpyKImu yriis g0 1000°
23.Konn4ecTBO MUKPOKOMIIOHEHTOB € YBEJIMUEHHEM CTaIuN MeTaMmopdu3ma
24. I'oproune ciaHIlbl
25.BemiecTBa, BBINOJIHAOLINE 3alIUTHBIE (YHKIIUU B PACTEHUSAX
26. I'yMMHOBBIE KUCIIOTBI IPOU3OILIN U3
27.11o cBOEMY CTPOCHUIO T€MHULEIUTION03bI 3TO
28. yncno mr KOH, n3pacxooBaHHbIX Ha HEHTpaIM3alUIo 1T KUpa MpU KUISTYEHUH €To C
n36p1TkoM KOH B ciupToBOM pacTBOpE;
29. Ilpu nepexoe oT OyphIX yriield K KaAMEHHBIM KOJIMYECTBO TYMHHOBBIX KHCIIOT
30. BemecTBa, pacTBopuMbI€ B 1Ies04ax”?
31. Kakum oOpa3om moriia 00pa3zoBaTbcs HEPTh, COTNIACHO MHHEPAILHON TEOPUU 00pa30BaHHUS
HetH?
32 KoHTakTHBII MeTaMOP(H3M 3TO U3MEHEHHE OPTaHUYECKOTO BEIIECTBA YIIei
33. Kakum o0pa3om moria o6pa3zoBarbcsi HEPTh, COIJIACHO OPraHMUYECKONW Teopuu 00pa30BaHuUs
He(pTu?
34. B kakux mecrax 1iei rnpouecc 00pa3oBaHus CarpoNeINTOBBIX yriei?
35. Ilo XxuMHUYECKOMY COCTaBY CMECh OPIraHUYECKUX COEAMHEHUH C ITOJIMU30IIPEHOBBIM CKEJIETOM
- (Cs Ha)n
36. Uro siBisieTcs KOHEUHOM CcTajuel IPEeBpaIleHUs PACTUTENbHBIX OCTATKOB B BOCCTAHOBJIEHHOM
cpene?
37. Ilpy yMeHbUIEHUH JABICHUSI B HEPTIHOM MECTOPOKICHUH KOJMYECTBO ra30BOr0 OEH3MHA
38. B kakoM nopsiike BIXOIST KOMIOHEHTBI MECTOPOXKIEHUS MPH BCKPHITUN HEPTAHOTO
ropu3oHTa?

39. Kakoil u3 MaKpOKOMIIOHEHTOB YIJIS SIBJII€TCS. HEOJHOPOIHBIM U CAMBIM TBEPABIM.
40.Kako¥ 13 MUKpPOKOMIIOHEHTOB 00J1a/IaeT HAUXYAIIEH CIIEKAaeMOCThIO?
41.®opMeEHHBIE MIIEMEHTHI B TPOXOIAIIEM CBETE
42.TonnuBo, UMEIOIEE CAMYIO BBICOKYIO TEIUIOTY CrOpaHUs
43. IlepepacnpeneneHne BOLOPOAA MEXAY MOJIEKYJIaMH ITPH YMEHBIIIEHUH UX pazMepa
XapaKTEepHO JUIsl 00pa30BaHUs:
44. Vrom ¢ caMO#l pa3BUTOM SIEPHOM YaCThI0 MaKPOMOJIEKYJ
45. llemeHnTHpylolee BEIECTBO, MPUIAIOIIEE TPOUYHOCTh PACTCHHUSIM
46.Ha3zoBute BelecTBa, OTHOCALIMECS K OMOIUTaM
47. MOIIHOCTh YTOJBHBIX MJIACTOB, 3TO
48. TonuBo, pacTBOPUMOE B Iiesiouax, ¢ padboueit Bnaroit 45 % , Berxogom neryunx 50%,
HAIlOMHUHAET 3eMJIIO.
49. K npeBHUM HeTIM OoTHOCATCS HE(PTH, coeprkaiue O0JbIIOe KOTMUECTBO
A. METaHOBBIX yrieBo0po10B b. HapTeHOBBIX yriaeBonopoaos B. HenpenenbHbix
YIJIEBOIOPOAOB
50. CryneHucTo-uamcTast Macca , pH BBICBIXaHUH PE3UHOIOI00HAs, BEI3BIBACT
BOCCTAHOBUTEJIbHBIE TPOIIECCHI , IPOUCXOAUT O0OTANIEHHE BOIOPOIOM

Bonpocel ona 3augumot 1adbopamopnsix padbom

1. Yto Takoe MUKPO- U1 MaKpo- nerporpaduueckuit aHanus yriei ?

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 6acceiiHoB Poccuu.

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€

Ilpumepnuiii nepeuens mem peghepamos:

1.IIpoucxoxnaenue TI'1

2.0pranuueckasi TeOpus IPOUCXOXKIECHUS HePTH

3.I'eonorus yroiabHbIX MECTOPOXKIAECHUIN

4. U3menenne xumuueckoro coctaBa TI'U ¢ yBenuueHnem crerneHn Mmetramopdusma.
5.I'epxumus yraepona.

6. 3HaueHue ropro4Yux UCKOIIAeMbIX B TOIUIMBHO-IHEPreTHYECKOM OasaHce.

7. MuHnepanabHas TEOpHs POUCXOXKACHUS HePTH

8. O6pa3oBaHre KAMECHHOYTOJILHBIX 0aCCEHOB

9. MuHepanorus roprounx UCKOIaeMbIX

10. I'oproune cimanmpl. X mpoucxoxaeHue, CBOMNCTBA, 100bIYa U UCIIOJIB30BAHHE.
11. OrneynopHble IIMHbBI

12. Kaonunsl

13. KBapuuThl 1 IeCYaHHUKA

14. BeICOKOTIMHO3EMHCThIE MaTepHaIbl

15. JlomoMutsl

16. Marue3uTsl

17. bpycur

18. Ceipbe 1151 Tpou3BOACTBA POPCTEPUTOBBIX OTHEYIIOPOB

19. Xpomurtsr

20. I'pacur

21.Pa3paboTka MecTOpOKACHUN 1 00paboTKa KAMEHHBIX MaTEPUAIOB

22. MuHepaJiorus TJIuH

23.I'oproune cnanupl. X mpoucxoxieHue, CBONCTBA, 100bI4a U UCIIOJIb30BaHUE
24 KameHHble MaTepuaibl U3 U3BEpKEeHHbIX mopol. Mx knaccudukanms, OCHOBHbIE TTTyOHMHHbIE
11opo/ibl. OCHOBHBIE U3JIMBLINECS TOPOIBI.

25. KameHHbIe MaTepHallbl U3 0CaJ0YHbIE TOPHBIX MOPO:00JIOMOYHbIE MOPO/Ibl. OPTraHOT€HHBIE
MOPO/IbI, TOPOABl XMMUUYECKOTO MPOUCX 0K ICHUSI.

26. KamenHble MaTepuanbl U3 METaMOpPHUUECKUX OPOJT

27. CBo¥icTBa 1 KIacCU(PUKAIHS TPHUPOTHBIX KAMEHHBIX MaTEPUAIIOB.

28. PazpaboTka MeCTOpOXKIeHUH 1 00pabOTKa KaMEHHbBIX MaTepHaJioB

29. rpymma KBapua

30.rpymnma aJroMOCUINKATOB

31. rpymnma kene3ucTo- MarHe3uaJbHBIX CHIINKATOB,

32. rpynmna kapOoHaTOB

33. rpymnna cyiab(paToB.



7 OueHOYHBIE CPeACTBA /sl IPOBeIeHHs POMEKYTOUHOI aTTecTAMI
a) [lnannpyemble pe3yabTaThbl 00yUeHHsI H OLIEHOYHbIE CPEICTBA /IJIsl IPOBEJAeHHsI MPOMEKYTOYHOM ATTeCTAIlUN:

CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMIETEHINH
FOTOBHOCTBHIO HCIOJIb30BATH 3HAHUS 0 COBPpEeMEeHHOH (pu3nyeckoii KapTHHE MUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3AKOHOMEPHOCTSIX,
CTPOEHUH BeleCTBA JUIA MOHMMAHUSI OKPY KAIOIIero Mupa u sipjeHuii npupoasl (OIK-2)
3HaTh 3aKOHOMEPHOCTU HW3MEHEHUs 1. I'oproune uckonaembie 00pPa3yrOTCs B pe3yJibTaTe
(UBUKO-XUMHYECKUX CBOMCTB TBEPIBIX 2. CnoxxHble 2(Qupbl TNIMIEPUHA U BBICIINX MPEACIbHBIX U HETPEASTbHBIX KUPHBIX
TOIIMB MIPH MeTaMopduzme KHCIIOT C HOPMAJIbHOM IIeTIbI0 ¥ YETHBIM YHUCIIOM aTOMOB yIJIepo/a
3. Kakue cocTaBistoiye *uaKoro TOIIMBa SBISIOTCS 0autacTHBIMUA?
4. Kakue BeIpakeHUs MpaBWIbHEL. Pacmmdpyiite ux.
5.Yrto BKiIIOYAET B ceOst 2JIEMEHTHBIN aHAIN3 TOTUIMBA?
6. OT yero 3aBUCHUT BbIXOJ JIETYYHX BEIIECTB B TOIJIUBAX?
7.B KakoM M3 TIEPEUNCIECHHBIX BHIOB TOTUIMBA MAaKCUMAJILHO TIPOLIEHTHOE COJIepKaHUE
BOJOpOAa ?
8.Hapymienus yroJibHbBIX 1JIaCTOB BBHI3BaHBI
YMmern OTIPENIETATh IPUINHBI U3MEHEHUS 1.0npenenuTe THUN TOITMBA 10 €T0 XapaKTEPHBIM MTPU3HAKAM HE COJICPKUT
(GU3MKO-XUMHYECKUX U TEXHOJOTUYECKUX | TYMHUHOBBIE KUCIOTHI, BET YepHbiit, Vdaf- 13% , conepxanue C- 90%
CBOMCTB yTJIeH IO/ BIUSIHUEM BPEMEHHU 2.0npenenuTe TUT TOIUIMBA IO €ro XapakTepHbIM npuzHakaM C - 78 %, He COIepKHUT
T'YMHHOBBIE KUCIIOTHI, 1IBeT uepHbIi, Vdaf- 46%
3.0npenenuTe MpOIEHTHOE COJEPIKAHKNE TPYIIIT MHKPOKOMIIOHEHTOB B COCTaBE YTJIs
Bnanets METOJIaMH OIpe/ieJIeHHs] Makpo- U MUKpo- (1. TToAroToBUTH K paboTe MUKPOCKOI

KOMIIOHEHTHOT'O COCTaBa yIJiel cpeaHen
CTeneHn MeTamopdusma.

2. IIpuroTOBUTH AHIUTU(BI
3.0npenenuTs coaepKaHue OCHOBHBIX TPy MUKPOKOMIIOHEHTOB

TOTOBHOCTHIO MCII0JIL30BATH 3HAHUSA 0 CTPOCHUM BEIIEeCTBA, NPUPOJe XUMHUYECKOH CBSA3HM B PA3JIMYHBIX KJIAacCaX XMMHUYECKUX COeJHHEeHU s
NOHMMAHMS CBOWCTB MATEPHAJIOB M MEXAHM3MA XHMHYECKHUX NMPOIECCOB, MPOTEKAIIMX B oKpY:kaoniem mupe (OITK-3)

3HaTh

TPYIIIOBOM COCTaB PACTUTEIBHBIX
OCTaTKOB U IMPOAYKTOB UX MeTaMop(hu3ma

Kaxk n3smensercss KoIIu4ecTBO MHUKPOKOMITOHCHTOB C YMCHBIICHUEM CTAIUN XUMHUYECKOMN
3penocTu?

Kaxkoit u3 4 MUKpOKOMIIOHEHTOB 00J1a/1aeT HauOOJIbIIIEH TBEPIOCTHIO?




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIMH
YeM ornyaercs BUA  (POPMEHHBIX IEMEHTOB B IPOXOJSIIEM M OTPAXKEHHOM CBeTe?
YMmers OTIpeNeNATh TEXHUUECKUi cocTaB TBepAbIX | Kakue BoipaxkeHus npaBuwibHbl. Pacmmgpyiite ux.
TOILIUB A. WO,B. H' B. s . AP E. AP
Pacronoxxure TOMIMBO 10 CTENEHU MeTaMOppU3Ma, HaurHasi C HAUMEHEE 3PEIIbIX
A. Oromenno-cniekatouuecs b. [lonyanrpanutel B. bypeie yrou T
JinuanomtamMenssie yrou . XKupabie
Onuimmre METOJUKY OIPEIEICHHs] BIAKHOCTH, 30JbHOCTH, CEPHUCTOCTHU YIJIS
Bnaners HaBBIKAMU pabOThI C 3JIE€KTPOHHBIM IIpoBecTu NpOLEHTHBIN MOACYET MUKPOKOMIIOHEHTOB YIUISl, HCIOJIb3Ysl MUKPOCKOII.

MHUKPOCKOIIOM

CIIGJIaTI) BBIBOIbI O BO3MOXHOM €TI0 HCIIOJIb30BaHHUH, O BO3MOKHBIX TCXHOJOTMYCCKUX
orcpanuix.

TOTOBHOCTHI0 MCII0JIb30BATh 3HAHHE CBOMCTB XUMHYECKHMX 3JIEMEHTOB, COeIMHEHUI 1 MATEPHAJIOB HA X OCHOBE /IJIsl pellieHus 32124
npodeccuonaabHoii aesteabnocTu (IMK-18)

3HaTtb BIIMSIHUE DJIEMEHTHOIO COCTaBa TOIIMB Ha | 1. Kakne OCHOBHBIE 371EMEHTHI IPUCYTCTBYIOT B TOILIIMBaX?
UX TEXHOJIOTUYECKHE CBOMCTBA 2.Kak u3MeHsercs 2JIEeMEHTHBIA COCTaB TOIUIMB C U3MEHEHUEM CTaJUU XUMUYECKON
3penocTu?
3. Kak 35eMeHTHbIN COCTaB TOIJIMB BIMSIET HA UX TEIUIOTBOPHYIO CIOCOOHOCTH?
YmeTh IIPOrHO3MPOBATh CBOICTBA KOKca Ha ocHOBE | 1. TorimBa kakoil XuMUYECKOHN 3pesIOCTH 1LieJecoo0pa3Ho MoJBepraTh Nupoausy. Bee mu
3HaHUHM O XUMUYECKON 3PENOCTH TOIINBA KOKCYIOTCSI M CIIEKArOTCs?
HCXOJHOTO TOIUIMBA 2. Kak 3aBUCHT TOJIIIMHA IUIACTUYECKOTO CJI0S OT CTENEeHU MeTaMmopdu3ma?
3.I1o xakoMy MIPUHIMITY COCTaBJISIETCS IIUXTa )11 KOKCoBaHUsA? KakoBO COOTHOLIEHHE
MapoK yriiei T0JKHO OBITh B INXTE?
Bnazners IIPEJICTaBICHUSMH O B3aUMOCBSI3AX 1.IloueMy nIMHHOIIIAMEHHBIE U TOIME YIJIM HE PUMEHSIOTCS IIPU NOATOTOBKE

XHUMHYISCKOM 3pC€JIOCTH  TOINIMB C UX
CIICKACMOCTBIO U KOKCYECMOCTBIO

MIUXTHI JJTSI KOKCOBAHUS?

2.K yemy npuBenieT OTCYTCTBHE KUPHBIX yriei B muxre. [louemy?

3. CnporHo3upyiTe KauecTBO KOKCa MPU OTCYTCTBUM OTOMIAIOIIMX KOMIIOHEHTOB B
LIUXTE.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLlCHUBAHHA:

[TpomexxyTounas arrectauus o aucuuminHe «lIporcxoxaenue u MmeraMophu3M OHOIUTOBY
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHMUH. 3aueT NPOBOAUTCS B pOpME TecTa.

Iloka3aTesiu U KpUTEPUH OLIECHUBAHUA 324eTAa:

— Ha OLIEHKY «3aYTeH0» — O0y4arouIuiics 1eMOHCTPUPYET BHICOKUI U CPEAHUI YPOBEHB
c(OpPMHPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yuebHoro Marepuana. [IpaBuibHbIe OTBETHI TOJKHBI COCTABIATH Oojee 50% OT mpeioKeHHBIX
BOIIPOCOB

— Ha OIICHKY «He 32aYTeH0» — 00YyJaroIIUiACs TeMOHCTPUpPYET 3HaHUs He 6onee 50%
TEOPETUIECKOr0 MaTepuana, JOIMyCKaeT CYIIECTBEHHBIC OTMOKHU, HE MOXKET IOKa3aTh
WHTEJJICKTYaJIbHbIE HABBIKH.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbI (MO1YJIs1)
a) OcHoBHas1 IMTEpaTypa:

1. EBmenoBa, I'. JI. HampaBieHne KOMIUIEKCHOIO MCIOJB30BAHUS MHHEPAIBLHOIO
cbipbs : yuebHoe mocobue / I'. JI. EBmenoBa. — KemepoBo : Ky3I'TY umenu T.®. I'opbaucsa,
2017. — 115 c¢. — ISBN 978-5-906969-05-7. — Tekcr : snekrpounsii // JlaHb

3JIeKTpoHHO-0nOnoreynas cucrema. — URL: https://e.lanbook.com/book/105391 .
2.3unb0epmmuar, M. I'. KomiuiekcHOe HCIIOIb30BaHUE MHHEPAIbHBIX PECYpPCOB !
yueonuk / M. I'. Bunsbepmmuar, B. A. Mcaes. — Mocksa : MUCHUC, [6. r.]. — Kuura 2 —
2017. — 408 c. — ISBN 978-5-906953-00-1. — Tekcr : snekrpounsii // JlaHb
3JIeKTpoHHO-0MOnoTeunas cucrema. — URL: https://e.lanbook.com/book/108088 .

0) lonotHuTeEIBHAS TUTEPaTypa:

1. Ps6oB, B. JI. Xumust Hedptu u rasa : yue0. nmocobue / B.J[. Ps6oB. — 2-¢ u3n.,
ucnp. u gorn. — Mocksa : Ul «DOPYM» : MHDPA-M, 2019. — 335 c. — (Bsicmiee
obpa3oBanme: bakamaBpmar). - ISBN 978-5-8199-0847-1. - Tekct : snektponHbii. - URL:
https://znanium.com/catalog/product/940691

2. Hesenpos, A. B. Xumust mpupoIHBIX SHEPrOHOCHTENeH | yueOHoe mocobue / A. B.
Hesenpos, E. B. Bacuibea, A. B. [lanun. — Kemeposo : Ky3I'TY umenn T.d. ['opbauesa,
2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekcrt : snekrpounsii // JlaHb
ANEeKTpOHHO-OMbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/122219

3. CoBpeMeHHbIE aHATUTHYECKHE METOABl HCCIEIOBAaHHUS TBEPABIX TOPIOYHX
UcKomaeMbIx : yueonoe mocodbue / C. A. Dmrureiin, B. Y. Munaes, . M. Hukutuna [u ap.]. —
Mockga : ['opHas kaura, 2016. — 108 c¢. — ISBN 978-5-98672-451-5. — TekcT : 11eKTpOHHBIH
Il Jlans : anekrpoHHO-OMOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/101755



https://e.lanbook.com/book/105391
https://e.lanbook.com/book/108088
https://znanium.com/catalog/product/940691
https://e.lanbook.com/book/122219
https://e.lanbook.com/book/101755

4. JIutonorus : yueOnuk / U. B. Beictposa, T. C. CmupHoBa, O. I1. XKurynsckas, A. O.
CepebpsikoB. — Cankrt-IletepOypr : Jlanp, 2020. — 196 c¢. — ISBN 978-5-8114-4211-9. —
Tekcr : onextponnwii /[ Jlanb : 3nekTpoHHO-OMOiMoTewHass cucrema. — URL:
https://e.lanbook.com/book/133897

5. I1aBnos, 0. A. CoBpeMmeHHOE KaMHe0OpabaThIBaroIIee IPOU3BOICTBO : MOHOTpadus /
10. A. IlaBnoB. — Mocksa : ['opnas kuura, 2018. — 520 c. — ISBN 978-5-98672-487-4. —
Tekcr : onektponnwii /[ Jlanb : dnekTpoHHO-OMOimMoTewHass cucrema. — URL:
https://e.lanbook.com/book/134950

B) MeTonuyeckue ykazaHus:

1. [TeryxoB, B. H. Meronapsl ucnbpiTaHus CHEKAIOMIEH W KOKCYIOIIEH CIOCOOHOCTH
KaMEHHBIX yriedl u muxthl . yueOnoe mocobue / B. H. Ileryxos, T. I'. Bogomyk ; MI'TV. -
Marnuroropck : MI'TY, 2014. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ turyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/112132
3/46.pdf&view=true

2. Bonomyk T.I'., IleryxoB B.H. M3yueHne ynenbHOro sieKTpOCONPOTHBIICHMS
KOKCa JIBYX30HHBIM METOAOM. MeToaudeckiue YykasaHus K JaboparopHod paboTe Mo
JTUCITUTUINHAM «XHMHYECKash TEXHOJIOTUS TOILIUBA U YIJIEPOJHBIX MarepualioBy, «KokcoBaHue
yrinei» mns cryaeHtoB  crenuansHocTH 240403.65, 24040100.62 Bcex ¢opm  oOyueHHS
MarnauToropck: 'OY BITO «MI'TVY», 2012 .-6 ¢..

3. Bonomyk T.I'., IleryxoB B.H. TexHomnorus ¢oTarioHHOTO OOOTaIICHUS
MUHEPATBLHOTO ChIpbS W Yyriedl. Meronuyeckue ykasaHus K JaOOpaTopHbIM paboTam Mo
TUCITUTUINHAM «XHUMUYECKash TEXHOJIOTHS TOIUIMBA WM YIJICPOJHBIX MaTepHalioBy, «(OCHOBBI
HAyYHBIX HCCIICJJOBAaHUM M TNPOEKTHUpoBaHUsN», «lloaroroBka yriael K KOKCOBaHUIO» s
cryneHToB cnenmanbHocTer 240403.65, 240100.62 m 200503.65 Bcex ¢opm oOydeHus.
Marnurtoropck: 'OY BITIO «MI'TVY», 2012 - 22 c.

CeeunnkoBa, H. 0. Xumudeckas TeXHOJIOTH TOTUIMBA © y4eOHO-METOIUIECKOE TOCOOne
/ H. YO. CBeunukosa, C. B. FOauna, T. I'. Bosomyk ; MI'TY. - Marautoropck : MI'TY, 2018. - 1
snektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. okpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

HaumenoBanue .
o Ne norosopa CpoK nercTBUSA JIUIEH3UN

MS Windows 7
Professional(us  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovYHO
Professional
7Zip CBOOOIHO PacCIpOCTPaHIEMOE OECCPOYHO
FAR Manager CBOOOHO PacIIPOCTPAHIEMOE 0OeccpoyuHO



https://e.lanbook.com/book/133897
https://e.lanbook.com/book/134950
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

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBaHue xypca Ccolaka

DnekTpoHHas 0Oa3a mnepuoauueckux wu3nanuii|https://dlib.eastview.com/
East View Information Services, OO0 «1BUC»»
HammmonansHas
WH(OPMAIIMOHHO-aHAIUTUYECKAsT ~ CUCTeMa  —
Poccuiickuii HMHAEKC HAYYHOTO ITMTHPOBAHUS
[TouckoBas cuctema Axanemus Google (Google|URL.: https://scholar.google.ru/
Scholar)
Hupopmanmonnas cucrema - Emmnoe oxno|URL: http://window.edu.ru/
JIOCTYyTIa K H”H(GOPMAIIMOHHBIM pecypcam

®denepanbHOE TOCYapCTBEHHOE O10JKETHOE URL: http://www1.fips.ru/
yUpEeXKIECHUE «DenepabHbIi UHCTUTYT

IPOMBIIIEHHOW COOCTBEHHOCTH
Poccuiickass TocymapctBenHast  OuOmmoteka. |https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
DnexkTpoHHbIe pecypcsl oubmmorekn MI'TY um.|http://magtu.ru:8085/marcweb2/Default.asp
I'.'1. HocoBa
YHuBepcuterckas uHpopMalMoHHas cuctemalhttps://uisrussia.msu.ru
POCCU

MexmyHapogHast HAYKOMETpHUYECKast
pedepaTrBHAsS U MOJHOTEKCTOBas 0a3a JAaHHBIX
Hay4yHbIx u3ganu «Web of science»
MexmyHapogHast pedeparuBHas u
MOJHOTEKCTOBass ~ CpaBoYHass 0Oa3a JIaHHBIX
HAYYHBIX H3JIaHHI «SCOPUSH

MexayHapoiHas 0asza nonnorekcToBwix [http://link.springer.com/
KypHaAJIOB Springer Journals

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

http://webofscience.com

http://scopus.com

MexnyHapoaHas KOJJICKIIUS Hay4HBIX
IMMPOTOKOJIOB TI0 PAa3JIMYHBIM OTpaCIIsIM 3HAHUU
Springer Protocols

http://www.springerprotocols.com/

MexayHaposiHast 6a3a Hay4HbIX MaTepUaJIOB B
oOnactu (U3MYECKUX HAayK M HHXUHUPUHTA
SpringerMaterials

http://materials.springer.com/

MesxayHapoaHas 6a3a crpaBounbix u3manuii mo(http://www.springer.com/references
BCEeM oTpacisiM 3HaHui SpringerReference

MexnayHapoaHas pedepatuBHas u
MOJTHOTEKCTOBAsl ~ CIIpaBOYHast 0a3a JaHHBIX
HayYHBIX M3AaHui «Springer Naturey

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

https://www.nature.com/siteindex

MarepuanbHO-TEXHHUECKOE 0OecrieueHre JUCUUIUINHBI BKITIOUAET:

MatepuanbHO-TeXHUYECKOe 00ecredeHre IMCIUIUTMHBI BKITIOYAET:

VY4eOHble ayJUTOPUN [T IPOBEACHHS 3aHATHIA JIEKIIHOHHOTO THUIIA

MynsTuMeANHbIE CPEeICTBA XPaHEHUS, IEpeayuu U MpeACcTaBlIeHUs UHPOpMaLuU

VYuebHasg aynuTopus JUIs TPOBEICHUS J1a0OpaTOpHBIX paboT: saboparopusi MO
XUMHUYECKON TEXHOJIOTUH TOTINBA

OO6opyioBaHME U peaKTUBHI I BBIIOTHEHUS TAOOPAaTOPHBIX paboT:

-My(enbHbIe MKa(bl;


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

- CYIIWJIBHBIN mKad;

- aHAJIMTUYECKHE BECHI;

- IUTUTKU 3JIEKTPUUECKUE;

- MUKPOCKOII J5iekTpuueckuiit MUH-9;

-poto Mukpockom orpaxkeHHoro ceera [IOJIAMP — 312;

- CTAHOK JiIs1 moJiupoBky muudos CILITIM

- XUMHYECKUE PEaKTUBBI, XHMHUYECKas TIOCY/1a, BOJASHBIC OaHU, TEPMOMETPHI U T.]I.

VY4eOHble ayIUTOpUHN Ui MIPOBEACHUS TPYIIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTALUMU,
TEKYIIEro KOHTPOJISL U TPOMEKYTOUHBIX aTTeCTalui

Jocka, MyIbTUMHUAUINHBINA NPOEKTOP, IKPaH

[TomemeHust 1151 CAMOCTOSTEIBHON PabOThI 00yJArOIIHX CSI

[TepconanbHbie KOMIBIOTEPH ¢ maketomM MS Office ¢ BbIXOJOM B HHTEpPHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[lomemenne s XpaHeHus U HpodUIaKTUYECKOro OOCTyXUBaHUS Y4eOHOTO
000pyI0BaHUs

Crennaxwu, ceiidpl A5 XpaHeHus: yaeOHOro 000pya0BaHuUs;

WNHcTpyMeHTHI 17151 peMOHTa JJab0paToOpHOTro 000PYA0BaHUS



