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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM oy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHUYEeCKUX TEXHOJIOTUN

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
y4eOHOM roy Ha 3aceaHuu Kaeapsl MeTamtypruu U XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMUYECKUX TEXHOJIOTHI

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit A.C. XapueHko




1 eyt 0CBOEHUSI AUCHUILITAHBI (MOTYJI51)

chOpMHPOBAThH Y CTYJICHTOB 3HAHUS O MIPOUCXOKJICHUN U CBOWCTBAX KayCTOOHOIUTOB U
aKayCcTOOMOJIUTOB,

C(bOpMI/IpOBaTB Y CTYACHTOB 3HAHUSA O ITPOUCXOKICHUU TBCPABIX TOPHOYUX NUCKOIIACMBIX,

cOopMHpPOBATh CUCTEMHBIC 3HAHHUS y CTYACHTOB O COCTaBE M CTPYKTYpE HCXOIHOTO
PACTUTCIIBHOTO MaTepUuajia; MCXaHU3ME B3aHMOI[CI>iCTBH?I UX OTACIIBHBIX COCTABHBIX gacTen npu
Meramopdusme;

I[O6I/ITI)C$[ IMOHUMaHHA CTyACHTaMU HPHUYUH HW3MCHCHUA (1)I/I3I/IKO'XI/IMI/I'-ICCKI/IX u
TEXHOJIOTHYECKUX CBOMCTB MPHUPOIHBIX MATEPHATIOB C K3MECHEHHUEM I'€0JIOTHYECKOTO BO3pacTa.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmsbl

Juctunnuna [Ipoucxosxaenue u MmetaMmop@u3M OHOJIUTOB BXOJIUT B BAPUATUBHYIO YacTh
y4eOHOro Mm1aHa 00pa3oBaTeIbHON MPOTPaMMBI.

Jnst  u3ydeHus  TUCHMIUIMHBI  HEOoOXoauMbl  3HaHWMsI  (YMEHUs,  BIAJCHUS),
chopMuUpOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTHH/ TPAKTHK:

BBenenue B HanpaBieHue

®dusuka

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW NUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

KoxcoBanue yrieun

XuMHYecKasi TEXHOJIOTHS TOIUIMBA U YTIIEPOIHBIX MaTepHalIOB

[ToaroToBka yriien 1yisi KOKCOBaHHUS

TeopeTnueckre 0CHOBBI XUMUYECKOUM TEXHOJIOTUHU TOIUIMBA U YIJIEPOIHBIX MATEPHATIOB

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrate ocBoenus mucuuiuinHbl (Moxyins) «lIpoucxoxaenue u Meramopdusm
OMOIUTOBY» 00YUAIOLIUICS TOJDKEH 00J1aAaTh CIEAYIOUUMU KOMIIETEHIIUSMU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
AJIEMEHT
KOMITIETEHITNH
OIlK-2 TOTOBHOCTBIO UCIIOJIb30BATh 3HAHUS O COBPEMEHHOMN (PU3NYECKON KapTUHE MHPA,

MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUHU BEIIECTBA JIJIsl IOHUMAHUS
OKPYKaIOILIEr0 MUpPa U SBJICHUN TPUPOIbI

3HaTh 3aKOHOMEPHOCTH HM3MEHEHHS (PU3UKO-XUMHUUYECKUX CBOMCTB OMOTUTOB MPHU
MeTraMopduzmMe
YmeTh OTIPEIeNATh MPUINHBI U3MEHEHUS PU3UKO-XUMUYECKUX U TEXHOJIOTHUECKUX

CBOMCTB OHMOJIMTOB noa BIIMAHUECM BPEMCHHA

Bnanets METOAaMHU OIIPEACIICHUA MAKPO- U MUKPO- KOMIIOHCHTHOTO COCTaBa
KaYCTO6I/IOJ'H/ITOB cpeL[Heﬁ CTCIICHU MeTaMOpq)I/ISMa.

OIIK-3 TFOTOBHOCTBIO UCIIOJIB30BATh 3HAHHUA O CTPOCHUHN BCUICCTBA, IIPUPOIAC XUMHYECKOMN
CBA3U B PA3JIMYHBIX KJIACCAX XUMHUUYCCKUX COCOMHEHMH 1)1 IIOHUMaHMS CBOMCTB MaTepruajIoB U
MCXaHU3Ma XUMHUUYCCKUX MMPOUCCCOB, MPOTCKAOIINX B OKPYKAIOIIEM MUPC

3HaTh IPYIIOBOMH, 3JIEMEHTHBIN COCTaB PACTUTEIBHBIX OCTATKOB U MPOJYKTOB UX
MeTamopduzma




YMmeTn

IIpOBOAUTDH TEXHUYECKUH aHajIn3 OMOIUTOB

Bnazets

HaBbIKaMH paGOTbI C JJICKTPOHHBIM MHKPOCKOIIOM

IIK-18 roTOBHOCTBIO MCIIOJIL30BAaTh 3HAHUE CBOMCTB XMMHYECKUX 3JIEMEHTOB, COCIMHEHNUN 1

MaTCpraJIOB HAa UX OCHOBC IJIA pCHICHUA 3aaYd HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH

3HaThb BJIMAHUC DJICMCHTHOI'O COCTaBa MUHEPAJIOB HA UX TCXHOJOT'MYCCKUC
CBOMCTBA

YmMmets IIPOTHO3MPOBATh CBOMCTBA MIPOJLYKTOB IMPOJIM3a HA OCHOBE 3HAHUM O
XUMHUYECKOM 3pEJIOCTH HMCXOJHOTO TOILIMBA

BJIaI[eTI) MMpEACTABJIICHHUAMU O B3aUMOCBA3AX XUMHYECKOH 3pCI0CTH KayCTO6I/IO.HI/ITOB
C UX CIIEKaEMOCTBIO

4. CTpyKTypa, 00bEM U coep:KkaHMe TMCHUIJIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AMCIUIUIMHBI COCTaBIIsIeT 3 3aueTHhIX enuHui 108 akan. dacos, B TOM

YUCJIIC:

— KOHTaKTHas paborta — 37 akaJI. 4acoB:

— aynuTopHas — 36 akajl. 9acoB;

— BHeayIuTopHas — 1 akaJ1. 4acoB

— caMocTosiTeNbHast paboTa — 71 akaj. 9acos;

dopma aTTecTaluy - 3a4eT

AynuropHas ) =
o | woHTaKTHAS pabota E z Dopma TeKyLero
& s X Bnu, KOHTPOJIA
Paznen/ Tema 3 (B axan. yacax) E D A N P Kon
g % ©| camocrosTensHOl | ycneBaeMocTH U
JIMCLIUTLTHHBI 3 e .. | xommeTeHuuK
@) g 5 paboThI MIPOMEXKYTOYHOM
Tlex. 71a0. | mpaxr. ER aTTeCTALHN
3aH. 3aH. | &
1. OcHOBHBIC BUIBI OMOJUTOB
1.1 Knaccuduxanus OITK-2
TOPIOYUX MCKOMAEMbIX II0 2 4 YcTHBII orpoc y
P PO¢lork-3, 1K-18
arperaTHOMY COCTOSIHHIO
1.2 OcHOBHBIE pacTeHUs
oOpa3zoBaTenn OHOIHUTOB U N OIIK-2,
. N 3 4 YcTHBII orpoc
HX TPYIIOBOW XUMHYECKUIM OIIK-3, TIK-18
COCTaB
1.3 O6mas xapakTepucTuKa
= P P TTouck
KayCTOOMOJIMTOB M HX N
OTJIMYMTENBbHBIC TPU3HAKU 1 4 | AOMOMHATCEILHOM |y i orpoc OIIK-2,
UHPOPMAIIH IO OIIK-3, TIK-18
Ha PA3UYHBIX  CTAIMIX .
3aIaHHOI TeMe
MeTaMmopusma.
1.4 Oo6pasoBanne Topda. N OIIK-2,
P P 3 1 4 YcTHBII orpoc
XapakTepucTuka 0oIoT. OI1K-3, TIK-18
15 Huarenes
KayCTOOHOJINTOB
r . COBOTO u 2 4 VeTHBIi onpoc OIIK-2,
MY PO¢lorK-3, 1K-18
CarpoIeIUTOBOrO
MPOMCXOXK ICHHS
1.6 Twumore3bl cTpocHUs TTownck
opranuueckor maccel TT'U. JIOTTOJTHUTEITBHOM o OIIK-2,
2 4 VYerHblit onpoc
MaxkpoMoIeKyIIspHoe UH(POPMAIIH O OIIK-3, [1K-18
ctpoenue TI'U 3aJIaHHOM TeEMe
1.7 Merarene3 TyMycCOBBIX . [1K-2
My 1 4 Yernslii onpoc 0 y
OHOIUTOB OIIK-3, TIK-18




1.8 TymycoBble OHOTHUTHI

Ilouck

BEICOKOI1 CTCIICHHU 1 4 AOTOTTHHTCIIEHO YcerHbIl onpoc OIIK-2,
MeTamopdsMa HH(I)OpMaElPIPI o OIIK-3, [1K-18
3aJJaHHOK TeMe
1.9 dopmupoBaHue OIIK-2
KaMEHHOYTOJIBHBIX 2 4 YcrHblit onpoc OITK-3 HI,<-18
GacceliHOB '
3amura
1.10 Mukpo- u Makpo- IHoaroroska 71a00paTOpHO OITK-2
amamm3  TT'U  cpenHeit 2 | 18/61 12 | naGoparopHomy | pabotbl. OTUeT o OIK-3 HI’<-18
CTaMK MeTaMop(u3Ma 3aHATHIO 71a00paTOpHO '
pabote

L1l Criocobt CamocrosTensHoe
OOHAapyXEHHsI  YTOJbHBIX o
MECTOPOXKACHHUH. 1 3 |Meynenne yqe? HOM| yernbit onpoc OIIK-2,
T OO CCKHC W Hay4YHOH OIIK-3, TIK-18
HCCIICIIOBaHUS AHTCpaTypE!
Hroro 1o pasneny 18 | 18/611 51
2. TlpupomHple = KaMCHHbIE
MaTeprabl
2.1 Tloponoobpa3yrorue
MUHEPAJIBI: Ta KBaplia,
rpynrrl)a amro})h?lfoncunuxago& Camocmmenm—roeu
rpynma KCIICBHCTO- o |M3ydeHme yquSHon [Toaroroska OIIK-2,
— W Hay4YHOU pedepatos. OIIK-3, TIK-18
CHJIMKATOB, rpymmna fHTCPATYPHI
KapOOHATOB, rpymmna
2.2 KaMmeHHbIe MaTepHalbl
U3 U3BEP)KEHHBIX IOPOI. CamocrosTenpHOe
Ux KJaccupuKanms, o |M3yuenne yueOHOM [Moaroroeka OI1K-2,
OcCHOBHbIE rI1yOuHHBIE W Hay4YHOU pedepatos. OIIK-3, TIK-18
IIOPOJIBL. OcHoBHBIE JIUTEPaTyphbl
W3JIMBLINECS TIOPOABI.
2.3 KameHHble MaTepHalibl
U3 OCaJO4yHble  TOPHBIX CaMOCTOSTEIBHOE
Eggg;?MOMg;f;}ireHHHe o |n3yuenne y4eOHOI IMoaroroBka OIIK-2,
nopom,l; HOpOIH W HaY4YHOU pedepatos. OIIK-3, TIK-18
XAMHYECKOT0 JHTCPATYPHI
TIPOUCX 0K ICHUSL.

CamocrosiTenpHOE
124'34 KaMii:}f;;O;d;;aiﬁz 5 |n3yuenne yueOHOM [Moaroroeka OI1K-2,
Hoport Y HaY4YHOU pedepatos. OI1K-3, TIK-18

JIUTEPaTyphI

2.5 CaoiicTBa u CamocrosiTenpHOE
KJ1acCU(UKAIINS o |M3yuenne yueOHOM [Moaroroeka OI1K-2,
MIPUPOIAHBIX KaMEHHBIX Y Hay4HOU pedepatos. OI1K-3, TIK-18
MaTepHuaoB. JIUTEPaTyphI
2.6 PaspaGotka
MECTOP OXKACHHIA u 2 IToaroroska OI1K-2,
00paboTka KaMEHHBIX pedepatos. OI1K-3, TIK-18
MaTepuagoB

CamocrosiTenpHOe

U3YyUYCHUE YICOHOM IToaroroska OI1K-2,
2.7 Munepasiorus riun 2 Y HaAY4HOMH pedepatos. OI1K-3, TIK-18

JUTEPATyPHI

2.8 IIpomexyTodHbIi 6 TToaroroBka x sauer OIIK-2,
KOHTPOJIb 3a4ery OIIK-3, [1K-18
HUroro no pazueny 20
Hroro 3a cemectp 18 | 18/611 71 3a4€T
Hroro no aucuuminze 18 | 18/611 71 3a4eT OMK-2,011K-

3,I1K-18




5 O0pa3oBaTeiibHbIE TEXHOJIOTHH

B mponiecce npemnonaBanus quctuiiuHbl «[IporcxoxaeHne u MeTaMmophu3M OHOITHTOBY
MIPUMEHSIOTCS TPAIUIIMOHHAS U MOTYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlekuuu TpOXoAAT Kak B ¢opme JeKuuu-uHpopmanuu, TaKk U B (opme
JEeKIUU-BU3yAIH3alun. JIeKIuu MpoBOJATCS C HMCIOJIb30BAHMEM HHTEPAKTUBHOTO METOAa —
«00y4YCHHE Ha OCHOBE OTIBITa» JUIS CO3JIaHUS AHAIOTHHA MEXIy H3Y4aeMbIMH SIBICHUSMU H
3HAKOMBIMU CTYJIEHTaM >KM3HCHHBIMU CUTYallUSAMH U 00Jiee TITyOOKOro yCBaMBaHUS U3y4aeMbIX
BOIIPOCOB.

JlekUMOHHBIN MaTepuan 3aKperviieTcs B XoJe JabopaTOpHBIX padoT, Ha KOTOPBIX
BBIMNOJIHSIOTCS TPYIIIOBBIE WM MHAMBHUAYAJIbHbIC 3aJIJaHUS 110 NPOIeHHON TeMe. KOHTeKCTHBINM
MeTOJ1 00yUeHHUs MPU TPOBEACHUH JIA0OPATOPHBIX 3aHITHI MO3BOJISIET YCBOUTh MaTepUal IyTeM
BBISIBJICHUSI CBSI3€H MEXKJIYy KOHKPETHBIM 3HAaHMEM M €ro mnpuMeHeHuem. I[lpum 3amure
a00paTOPHBIX PabOT MPOBOJUTCS yueOHAasi TUCKYCCHsl, KAaK METOJ MHTEPAKTUBHOTO OO0y4YEeHUSI,
MO3BOJIAIONIAsT OOMEHHMBATHCA B3IVISIIAMH CTYJEHTAM [0 KOHKpPETHOM mpooOsieme. Bricokas
CTENEHb CaMOCTOSITEILHOCTH BBITIOJNHEHUS CTYACHTaMHU J1abOpaTOpHBIX paboOT CracoOCTBYET
Pa3BUTHIO TIOTUUECKOTO MBIIIJIEHUS U 00Jiee TITyOOKOMY OCBOEHHUIO TEOPETHUYECKUX MOJI0KEHUM,
M3Y4YEHHBIX HA JICKIIUSX.

CamocrosiTenpHass paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITEIBHOU
popabOTKe TEM B MPOIIECCE TIOATOTOBKH K Ja00OPAaTOPHBIM pab0oTaM M HTOTOBOM aTTECTAIUH.

Hrorosas arrecranus — 3a4eT MPOBOAUTCS B (hopMe TecTa

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCs
[To mucuunnune «IIpoucxoxaenue u MmeraMmopdusm OHOIUTOBY MPETYCMOTPEHA ayTUTOPHAS U
BHEAYJUTOPHASI CAMOCTOSATEIbHAs paboTa 00yJaromuxcs. AyIuTOpHas CaMOCTOSITeNIbHAs padoTa
CTYICHTOB IPEAINOJIaracT TECTUPOBAHUE CTYACHTOB pacueT U 3alluTy J1a00paTopHbIX padoT
Bapuanm mecmo6o2o Ik3amenauyuonnozo 3a0anus (npeodioxcenvt 6apuanmovl OMeemos)
1. Toproune nckomaembie 00pa3yrOTCs B pe3yJbTaTe
2. CnosxHble 3(pUpsI TIIMLEPUHA U BBICIIUX MPEAETbHBIX U HETIPEAETbHBIX JKUPHBIX KUCIIOT C
HOPMAaJIbHOM LENbI0 U YETHBIM YHCIIOM aTOMOB yriepoja
3. Kakue cocTaBisiromniye ®uAKOro TOIUIMBA SBISIOTCS OAIacTHBIMU?
4. Kakue BeIpaXxeHUs MpaBUiIbHBL. Pacmudpyiite ux.
5.Yt0 BKIIOYAET B ceOs 3JIEMEHTHBIN aHAJIN3 TOTLTUBA?
6. OT 4ero 3aBUCHUT BBIXO/I JIETYUYUX BEIIECTB B TOILIUBAX?
7.B KakoM U3 IepeYrCIEHHBIX BUA0B TOIIMBA MAKCUMAJILHO MIPOLIEHTHOE COJIEpKaHUE BOJOPOIa
?
8.Hapy1ienus yroibHbIX [JIaCTOB BBI3BAHBI
9.Ha3oBure rinaBHble MPU3HAKH, OTINYAONINE OYpbIe YITIU OT KAMEHHBIX yrieH
10./Inarenes — 910 ...
11.ITponecc o6pazoBanus Oyporo yris UaeT
12.  Ha3oBute 6MONMUTHI, KOTOpPbIE 0OPa30BATUCH MPEUMYIIECTBEHHO U3 BOJHON
PacTUTENBHOCTH
13. JluMHHYECKOE HAKOIUIEHHUE C aJUIAXTOHHBIMU IJIACTAMHU
14.ITponymepyiiTe BelecTBa B MOPSIAKE BO3PACTAHHS MX YCTOMYUBOCTH K OMOXUMUYECKOMY
BO3JEHCTBUIO
15. bonbliie Bcero >KUpOB U OETKOB COJIEPKaAT
16. Pacnionoxurte TOIUIMBO MO CTAAUSIM XUMHUYECKOH 3pEIOCTH, HAUMHAS C HAUMEHEE 3PENbIX
17. CornacHo Teopun CTaAHMKOBA , TJIABHYIO POJIb B MOBBIIEHUH cTeneHu 3penoctu TT'U
UTrpaerT:
18. 'yMuHOBBIE BElIECTBA UMEIOT CTPYKTYPY
19. lnutensHoe Bo3IeHCTBUE aHa’poOOB HA pACTUTEIBHBIN MaTepUa
20. ITpu onmyckaHuu yroJbHOTO I1acTa Ha kaxxaele 100 M , TemnepaTypa B IIacTe



21.0mnpenenurte TUI TOIUIMBA 110 €r0 XapakTepHbIM npusHakaM C - 88 %, He coaepKuT
T'YMUHOBBIE KHCJIOTHI, IIBET YEPHBIH, BIAKHOCTD - 3%
22. Ilpu Tepmuyeckoit aectpykuuu yrias o 1000°
23.Kosm4ecTBO MUKPOKOMIIOHEHTOB C YBEJTMUEHUEM CTaIMU MeTaMophu3mMa
24. T'oproure CIaHIbI
25.BemiecTBa BBITIOJIHSIOMIME 3AUTHBIE (PYHKIIMK B PACTEHHIX
26. 'yMHHOBBIE KUCIIOTHI IPOU30ILIN U3
27.11o cBOEMY CTPOEHHUIO TEMHUIIECILITIOI03BI 3TO
28. gyucno mr KOH, u3pacxo10BaHHBIX Ha HEHTpAIM3aluUIo 1T KUpa IpU KUTISTYEHUH €To C
n30eiTkoM KOH B cimpTOBOM pacTBope;
29. Ilpu nepexoze oT OyphIX yrieil K KAMEHHBIM KOJTMYE€CTBO TYMUHOBBIX KHUCIIOT
30. BemectBa, pacTBOpUMBIE B 1IeJI04ax?
31. Kakum 06pa3zom moriia o0pa3oBaThCsi HE(PTh, COTIIACHO MUHEPAIbHON TEOPUH 00pa30BaHuUs
HepTu?
32 KoHTakTHBIA MeTaMOp(U3M 3TO U3MEHEHNE OPTraHUYECKOTO BEIECTBA yrilen
33. Kakum 06pa3zom moriia o0pa3oBaThCsi He(PTh, COTIIACHO OPTaHUYECKOHN TeoOpun 00pa30BaHUs
HepTn?
34. B kakux MecTax e mporecc 00pa3oBaHUs CalpONETUTOBBIX YIiei?
35. Ilo XuMHYECKOMY COCTaBy CMECh OPraHUYECKUX COCTMHEHUN C MOJIMU30MPEHOBBIM CKEJIETOM
- (CS H8)n
36. Uto sBIIsIETCSI KOHEYHOM CTaJiEN MPEBPAICHUS PACTUTEIBHBIX OCTATKOB B BOCCTAHOBIIEHHON
cpene?
37. Ilpu yMeHbIIICHUH IaBICHUST B HE(DTSIHOM MECTOPOKICHUHM KOJMUECTBO Ta30BOTO OCH3MHA
38. B kakoM NopsiKe BBIXOAAT KOMIIOHEHThI MECTOPOKIEHHUS IPU BCKPBITUU HE(PTIHOTO
FOpPU30HTA?

39. Kakoif 13 MaKpOKOMIIOHEHTOB YIJISl SIBJISIETCA HEOTHOPOJAHBIM M CAMBIM TBEPJIBIM.
40.Kako¥ n3 MEKPOKOMIIOHEHTOB 00JIa/laeT HAaUXY/IIeH CIeKaeMOCThIO?
41.DopMeHHBIE AIEMEHTHI B MPOXO/ISIIEM CBETE
42.TormmBo, UMEIOIIEE CaMYIO BRICOKYIO TEIUIOTY CTOPAHUS
43. IlepepacnpeneneHue BOAOPOAA MEXKY MOJIEKYJIaMHU IIPH YMEHBIICHUHU UX pa3Mepa
XapaKTepHO it 00pa30BaHUsI:
44. Yriu ¢ caMO¥ pa3BUTOM SIEPHOM YACThIO MAKPOMOJIEKYJT
45. llemeHTHpyroniee BEECTBO, IPHUIAIOIIEE IPOYHOCTh PACTEHUSAM
46.Ha3oBuTe BeliecTBa, OTHOCIIHECA K OMOIUTaM
47. MOIHOCTh YrOJIbHBIX MIACTOB, 3TO
48. TomnuBo, pacTBOPUMOE B I1IeJ0ouax, ¢ paboueit Bnaroii 45 % , Berxogom neryunx 50%,
HarlOMUHAET 3eMIIIO.
49. K npeBHUM He(TSAM OTHOCATCS HEPTH, CoJIepKalIie 00JIbII0E KOTUYECTBO
A. METaHOBBIX yIIIeBO10p010B b. HadTeHOBBIX yrieBoaopoaoB B. Hempenenbubix
YIJII€BOJIOPOJOB
50. CTyaeHHCTO-MIKCTasl Macca , PH BBICBIXaHUH PE3UHOTION00HAS, BBI3BIBAET
BOCCTAHOBMTENbHBIE MPOLECCHI , MPOUCXOAUT OOOTalEHHE BOIOPOIOM

Bonpocel ona 3augumet 1adopamopnsix padvom

1. Yto Takoe MUKpO- U MakKpo- neTporpadpuieckuii aHainu3 yriaeu ?

2. llens npoBeneHMs meTporpaguyeckoro cocrana yrieu .

3. CBoiicTBa 1 0COOEHHOCTH MAaKpPOMOJIEKYJISIPHOTO CTPOCHUS BATPUHU3UPOBAHHBIX U
(b103MHUPOBAHHBIX KOMIIOHEHTOB.

4. Kakue MUKpPOKOMIIOHEHThl 00YyCIIaBIMBAIOT CIIEKAEMOCTh YIIIeH | MEXaHHYECKYIO
IIPOYHOCTh KOKca?

5. Ilerporpaduyeckuii cocTaB yrien pa3nuuHbIx O6acceitHoB Poccun.

6. V3MeHeHne TeXHOJIOTHYECKUX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B 3aBUCUMOCTH OT
CTaguu MeTaMop(u3Ma U MPUPO/Ibl TOTIIINBA .



[To pe3ynbpTaTam HCCIEIOBAHUH MOACYUTATH COACPKAaHUE (PIO3MHE3MPOBAHHBIX
MHUKPOKOMIIOHEHTOB B yIJ€

Ilpumepnuiii nepeuens mem pegpepamos:

1.IIpoucxoxnenue TI'1

2.0pranuyeckasi TeOpust IPOUCXOXKACHUS HeHTH

3.I'eoniorust yrojabHbIX MECTOPOXKACHUN

4. smenenne xumuueckoro coctaa TI'U ¢ yBennuenuem crenenu Meramopgusma.
5.I'epxumus yriepoaa.

6. 3HaueHHE TOPIOYNX UCKOMIAeMbIX B TOIUIMBHO-YHEPTeTHYECKOM OaaHce.

7. MuHepanbHast TEOPHS IPOUCXOKICHHUS HEPTH

8. OOpaszoBaHNEe KAMEHHOYTOJIbHBIX 0ACCEHHOB

9. MuHepanorusi Toprouux UCKOIaeMbIX

10. I'oproune cianipl. Ux mpoucxosxaeHne, CBONCTBA, J00bIUa U UCIIOJIH30BAHNE.



7 OHeHOquIe cpeacrea AJsl NIpOBEICHUS HpOMe)lCYTOqHOﬁ arTrecranuu
a) HﬂaHI/IpyeMble PE3YJIbTAThI OﬁyquHﬂ H OICHOYHBIC CPpeACTBA IJIA IPOBEACHUA HpOMemyTO‘lHOﬁ aTTreCcraunum:

CrpyKTypHBIi
AJIEMEHT [1nanupyemsble pe3ynbTaThl 00ydeHUs OneHouHbIE CpeICcTBA
KOMITETEHIINH
FOTOBHOCTBHIO HCII0JIL30BATH 3HAHUS 0 COBPEMEHHOI (pu3nyecKkoii KapTHHE MUPA, IPOCTPAHCTBEHHO-BPEMEHHbIX 3AKOHOMEPHOCTSX,

CTPOEHHH Bellle

CTBa [IJIsl IOHMMAHHS OKPYKaoero Mmupa u sijaennii npupoant (OIK-2)

3HaTh 3aKOHOMEPHOCTH HW3MEHEHUS 1. Toproune nckomaempie 00pa3yroTcs B pe3yabTaTe
(DMBUKO-XUMUYECKUX CBOMCTB TBEPIBIX 2. CrnoxHbie 3(pHUpHI TIUIIEPUHA U BBICIIUX NPEICTBHBIX U HETPEACIbHBIX JKHPHBIX
TOTUIMB TIPH MeTamopduzme KHCIIOT C HOPMAJILHOM IETIhI0 U YETHBIM YHCJIOM aTOMOB yTiepo/ia
3. Kakue coCTaBIIIONIME KUIKOrO TOIUIMBA SIBIIAIOTCS OaJUIaCTHBIMU?
4. Kakuie BeIpaXeHus MpaBUiIbHbL. Pacmudpyiite ux.
5.4Yt1o0 BKIIIOYAET B ceOs 3IIEMEHTHBIM aHaInu3 TOILIMBa?
6. OT 4ero 3aBUCHUT BBIXO/I JIETYYMX BEILIECTB B TOIJIMBaX?
7.B xakoM M3 TIEPEUNCIACHHBIX BHIOB TOTUIMBA MAKCUMAJILHO TIPOIIEHTHOE COJIepKaHuE
BOJIOpoia ?
8.Hapyiienus yroJibHbIX TIaCTOB BBI3BAHBI
VYMeThb OTPeIeATh MPUIHHBI U3MEHEHUS 1.Onpenenure TUM TOIUIMBA IO €TI0 XapaKTEPHBIM MPHU3HAKAM HE COJICPYKHUT
(U3UKO-XUMHYECKUX U TEXHOJIOTHYECKUX | TYMHHOBBIE KUCIIOTHI, BeT uepHbiii, Vdaf- 13% , conepxkanune C- 90%
CBOMCTB yriieil Mo BIMsIHUEM BpEMEHU 2.0npenenuTe TU TOILIMBA 10 €ro XapakTepHbIM npu3Hakam C - 78 %, He comepKuT
T'YMHHOBBIE KHCIIOTHI, BT uepHbii, Vdaf- 46%
3.0npenenuTe NPOLEHTHOE COAECP KAHKUE TPYIIT MUKPOKOMIIOHEHTOB B COCTaBE YTJIs
Bnagets METOJIaMH OTIpe/IeIICHUS Makpo- U MUKpo- (1. TloarotoBuTh K pab0oTE MUKPOCKOTI

KOMIIOHEHTHOT'O COCTaBa yriieil cpenHeit
CTeNeH! MeTaMopdu3Ma.

2. IIpurotoBUTH aHILTH(BI
3.0npenenuTs coaepKaHue OCHOBHBIX IPYII MHKPOKOMIIOHEHTOB

FOTOBHOCTBHIO HCITOJIB30BATh 3HAHHUSA 0 CTPOCHHUHU BEIIECCTB

a, mpupoae XUMHMYECKOM CBSA3H B Pa3IUYIHBIX KJaCCaX XUMHYIECCKUX coeTUHEHUH IJIs

MOHMMAHNS CBOICTB MaTePHAJIOB M MeXaHH3MAa XHMUYECKHX MPOIEeCCOB, MPOTEKAIMX B OKkpyxkawmeMm mupe (OIK-3)

3HaTh

IPYNIIOBOM COCTaB PaCTUTEIBHBIX
OCTaTKOB U MPOJIYKTOB UX MeTamopduzma

Kaxk n3mensiercs KOTu4ecTBO MUKPOKOMIIOHEHTOB C YMEHBIIEHUEM CTA/IMU XUMHUYECKOI
3penoctu?
Kakoif u3 4 MUKpOKOMITOHEHTOB 00J1a/1aeT HanOOJIBIIEH TBEPAOCTHIO?




CrpyKTypHBII

JJIEMEHT [1nanupyemsble pe3ynbTaThl 00ydeHUsI OneHouHbIE CpeICTBA
KOMITIETEHIINH
Uem otnmuaercs BUJ  (HOPMEHHBIX DIIEMEHTOB B MMPOXOSIIEM M OTPAKEHHOM CBeTe?
YmMmets OTIPEIeNATh TEXHUYECKHM cocTaB TBepAplX | Kakue BeipaxkeHus npaBuibHbl. Pacmmdpyiite ux.
TOTUTUB A.W°B. H'B. S'I. AP E. AP
Pacrnionoxure TonnuBo 1no creneHu MeramoppusMa, HauMHasE ¢ HAUMEHEE 3PEebIX
A. Otomenno-cnekatouuecs b. Ilonyantpanute! B. Bypeie yrnmu T
Jnmuanomiamenssle yriu J[. dKupHeie
Onumunre METOUKY ONMPEAEIICHUS] BIIAXKHOCTH, 30JbHOCTH, CEPHUCTOCTH YIJISI
Bragets HaBbIKaMU pabOTHI C 3JIEKTPOHHBIM [IpoBecTr MPOLIEHTHBIN MTOACYET MUKPOKOMIIOHEHTOB YIJIsSl, UCIIOJIBb3Yysl MUKPOCKOIL.

MHUKPOCKOTIOM

CrenaTth BBEIBOABI O BO3MOKHOM €r0 MCHOJIL30BAHMH, O BO3MOXKHBIX TEXHOJIOTHYSCKUX
oTieparusx.

FOTOBHOCTBIO HCMOJIB30BATh 3HAHUE CBOWCTB XHMHYECKHX 3JIeMEHTOB, COeJHHEHU H MATEPHATIOB HA X OCHOBE /ISl pelieHus 3a1a4
npodeccnonaabHoii nesreabHocTu (ITK-18)

3HaThb BJIMSTHUE PJIEMEHTHOTO cocTaBa TOoumB Ha | 1. Kakre 0OCHOBHBIE IeMEHTHI TPUCYTCTBYIOT B TOTIMBAX?
HX TEXHOJIOTMYECKHE CBOMCTBA 2.Kak u3meHsieTcs 3eMEHTHBIH COCTaB TOIUIMB C U3MEHEHHUEM CTaINH XUMHYECKOMN
3pesnocTu?
3. Kak 371eMeHTHBIN COCTaB TOILIMB BIUSCT HA UX TEIJIOTBOPHYIO CITIOCOOHOCTH?
VYMeThb MIPOTHO3UPOBATH CBOMCTBA KOKca Ha OCHOBE | 1. TorumBa Kakol XMMHUYECKOM 3pEI0CTH 1IEeJIeCO00pa3HO MoaBepraTh mupoiau3y. Bee nmu
3HAHUN O XUMHUYECKOU 3PEIOCTH TOILJIMBA KOKCYIOTCSI U1 CIIEKArOTCs?
HCXOJHOTO TOILJIMBA 2. Kak 3aBHCHT TOJIITMHA TJIACTHYECKOTO CJIOS OT CTEIeHH MeTamopdu3ma?
3.ITo xakoMy MPHUHIIMITY COCTABJISETCS MINXTa U1 KOKcoBaHUsA? KakoBO COOTHOIIEHHE
MapoK Yrieil T0JDKHO OBITh B IINXTE?
Bnagets MPEACTABICHUSIMHU O B3aHMMOCBS3SIX 1.I[Toyemy NIMHHOIJIAMEHHBIE M TOIIHUE YIJIM HE IPUMEHSIOTCS. TP MOJATOTOBKE

XHUMHYECKOU 3pCJIOCTH  TOIUIUB C UX
CIICKAaCMOCTBIO U KOKCYEMOCTBIO

IIMXTHI ISl KOKCOBAHUsA?

2.K uemy npuBeneT OTCYTCTBHE KUPHBIX yrieil B muxre. [louemy?

3. CnporHO3upyiTe KaueCcTBO KOKCa MPU OTCYTCTBMM OTOLIAOIINX KOMIIOHEHTOB B
HINXTE.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

[Tpomexxyrounas arrectanus no aucruiuimHe «IIpoucxoxaenue u MmeraMopdu3M OHOIUTOBY
BKJIIOUAET TEOPETUUECKUE BONPOCHI, IIO3BOJISIOLINE OLEHUTh YPOBEHb YCBOEHUS 00yUYarONIMMUCS
3HaHMUN. 3ayeT NpoBOIUTCS B popMe TecTa.

Iloxa3zarenu n KPUTEPHUHA OLICHUBAHUA 3aY€Ta:

— Ha OLIEHKY «3a4YTeH0» — 00ydJaroluiics 1eMOHCTPUPYET BHICOKUI U CPETHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHIECKOE U TITyOOKOE 3HaHHUE
yaeOHoro matepuana. [IpaBuibHbIe OTBETHI IOJDKHBI COCTABIATH O60s1ee 50% OT mpeioKeHHbIX
BOIIPOCOB

— Ha OIICHKY «He 3aYTeH0» — 00yJarouuics 1eMOHCTpUpYeT 3Hanus He Oosiee S0%
TEOPETUYECKOT0 MaTepHaa, JIOMyCKaeT CyIIeCTBEHHBIC OMTMOKHU, HE MOXKET TIOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKH.

8 YueOHo-MeTOMMYecKOe H HH(POPMAIIMOHHOE 00ecTiedeHue TUCIIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. EBmenoBa, I'. JI. HampaBieHue KOMIUIEKCHOTO HMCIOJIb30BaHUS MHUHEPAIHHOTO
coIpbs . yuebHoe mocobue / I'. JI. EBmenoBa. — Kemeposo : KysI'TY umenu T.®. ['opbauesa,
2017. — 115 c. — ISBN 978-5-906969-05-7. — Tekcr : osmekrpounsii // JlaHb
aNIeKTpOHHO-OMOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/105391  (mara
obpamienus: 06.10.2020). — Pexxum gocTyma: ajst aBTOPHU3. IOJIb30BATEICH.

2.3unpbepmmuar, M. I'. KommiekcHoe HCIONb30BaHWE MHUHEPAIBHBIX DPECYPCOB !
yuebnuk / M. I'. 3uns6epmmunr, B. A. McaeB. — Mocksa : MUCHUC, [6. r.]. — Kuura 2 —
2017. — 408 c. — ISBN 978-5-906953-00-1. — Tekcr : osmekrponnsii // JlaHb
ANIEKTpOHHO-OMOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/108088  (mara
obpamienus: 06.10.2020). — Pexxum fgocTyma: ajsi aBTOPHU3. IMOJIb30BATENICH.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Ps6oB, B. I. Xumus Hedrtu u rasa : yue6. mocodbue / B.J[. Ps6oB. — 2-¢ u3s.,
ucnp. u jgon. — Mocksa | U] «DOPYM» : UHOPA-M, 2019. — 335 c. — (Beicuiee
oOpaszoBanue: bakamaBpmar). - ISBN 978-5-8199-0847-1. - Tekct : anmekrponnbiii. - URL:
https://znanium.com/catalog/product/940691  (mata o6pamenus: 07.10.2020). — Pexum
JOCTYyTIa: IO TIOJITUCKE.

2. Hesenpos, A. B. Xumust npupoJHbIX SHEPrOHOCUTENEH | yueOHoe mocobue / A. B.
Hesenpos, E. B. BacunbeBa, A. B. [lanun. — Kemeposo : Kys['TY umenu T.®D. ['opbauena,
2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekcr : onektpoHHbii // JlaHb
ANIeKTpOHHO-OMOmmoTeunass cucrtema. — URL: https://e.lanbook.com/book/122219  (nmara
oopamienus: 01.10.2020). — Pexxim qocTymna: Uist aBTOPU3. MOJIb30BATEICH.



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

3. CoBpeMEHHbBIC aHAIUTHYECKHE METOAbl HUCCICHOBaHMsS TBEPABIX TOPHOYHX
uckKomaeMsbix : yueonoe nocooue / C. A. Dnmreitn, B. . Munaes, . M. Hukurtuna [u gp.]. —
Mockga : 'opnas kaura, 2016. — 108 c. — ISBN 978-5-98672-451-5. — TekcT : anekTpoHHbIH //
Jlanb : anekTpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/101755 (mara
obpamienus: 06.10.2020). — Pexxum fgocTyna: Jjisi aBTOpHU3. MOJIb30BATEIICH.

4, Jlutonorus : yaeouuk / U. B. beictposa, T. C. CmupHoBa, O. I1. XKurynsckas, A. O.
CepebpsikoB. — Cankt-IlerepoOypr : Jlans, 2020. — 196 c. — ISBN 978-5-8114-4211-9. —
Tekct : onekrponuwli //  Jlanb : 2neKTpoHHO-OMONMoTewHass cucrema. — URL:

https://e.lanbook.com/book/133897 (mara oOpamenus: 07.10.2020). — Pexum moctyna: yis
aBTOPU3. I10JIb30BATEIIECH.

5. ITaBnos, 0. A. CoBpeMeHHOE KaMHE0OpadaThIBaroIIee MPOU3BOJICTBO ;| MOHOTpadus /
10. A. TlaBnoB. — Mocksa : I'opHas kamra, 2018. — 520 ¢. — ISBN 978-5-98672-487-4. —
Tekct : onektponuslii //  JlaHb : 21IeKTpOHHO-OMONMoTewHass cucrema. — URL:
https://e.lanbook.com/book/134950 (mara ooOpamenus: 31.03.2020). — Pexum noctyma: st
aBTOPH3. I10JIb30BATEIEH.

B) MeroauyecKkue yKasaHus:

1. ITeryxoB, B. H. MeToapl ucnbITaHUs CIEKAIONEH W KOKCYIOIMIEH CIOCOOHOCTH
KaMEHHBIX yrieil u muxThl . yuyeOonoe mocodue / B. H. Ileryxos, T. I'. Bomomyk ; MI'TVY. -
Maruutoropck : MI'TY, 2014. - 1 snekrpos. onT. auck (CD-ROM). - 3ari. ¢ TuTyn. skpaHa. -
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 : 371eKTPOHHBIH. -
Ceenenuns noctymnHbl Taoke Ha CD-ROM.

2. Bosomyk T.I'., IletyxoB B.H. N3ydenune yaenbHOTO 3IEKTPOCONPOTUBICHUS
KOKCa JBYX30HHBIM METOAOM. MeToaudyeckue YyKa3aHus K JabopaTopHO paboTe 110
JTUCITUTIIINHAM «XHWMHYECKasi TEXHOJOTHsI TOIJIMBA U YIJIEPOJAHBIX MarepuanoBy, «KokcoBaHue
yriuei» s cryaeHtoB crnenmanbHocTH  240403.65, 24040100.62 Bcex ¢opm oOydeHwmst
Marnutoropck: 'OY BITIO «MI'TVY», 2012 .-6 c..

3. Bonmomykx T.I'., TleryxoB B.H. TexHonorus ¢roTanyoHHOTO oOorameHus
MHUHEPAJBLHOTO CBHIpbS M yrjed. Meroaudyeckue yka3aHUs K Ja0OpaTOpPHBIM paboTaM IIo
JTUCIUTIIMHAM «XUMHUYECKass TEXHOJIOTHSl TOIUIMBA U YIJIEPOIHBIX MarepuanoBy, «OCHOBBI
Hay4HBIX MCCJICJOBAaHUN U TPOEKTUpOBaHUA», «lloaroToBka yried K KOKCOBAaHHUIO» IS
crynentoB crnenuansHocTedt 240403.65, 240100.62 u 200503.65 Bcex ¢dopm oOyueHus.
Marnutoropck: I'OY BITO «MI'TY», 2012 - 22 c.

4, CeunukoBa, H. 0. Xumuueckas TeXHOJIOTHS TOILIMBA © y4eOHO-METOAUYECKOE
nocobue / H. 10. Ceeunukosa, C. B. FOauna, T. I'. Bosoutyk ; MI'TY. - Marautoropck : MI'TY,
2018. - 1 onekrpon. omnrt. guck (CD-ROM). - 3arin. ¢ turtyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true = (mara oOpamenus: 25.09.2020). - MakpooOsekT. - Tekcr
ANEKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.



https://e.lanbook.com/book/101755
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

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypceni:

IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpok aeicTBus JIMLIEH3UU
MS Windows 7

Professional(mast  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional

7Zip cB0001HO pacnpoctpansemoe [10 06eCcCpOUHO

FAR Manager cB0001HO pactpocTpansemoe [10 0eCcCpOUHO

IIpodeccuonanbubie 6a3bl JTAHHBIX H HH(POPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBauune xypca CchUIKa
DnexkrpoHHas 0aza nmepuoanveckux u3manuii East View|https://dlib.eastview.com/
Information Services, OO0 «MBUC»
HannonaneHas nHpopmannonHo-aHanutudeckas|URL:
cuctema — Poccuiickuii mHIEKC HaydHOro IutupoBanwusi|https:/elibrary.ru/project_risc.asp
(PMHIL)

ITouckoBas cucrema Axkagemust Google (Google Scholar)

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

Wudopmarmonnas cuctema - Emunoe oxHo moctyna k|URL: http://window.edu.ru/
HHOOPMAIMOHHEIM pecypcaM

denepanbHOe FOCY,Z[&RCTBGHHOG 6IO,I[>K€THOE URL: http://www1.fips.ru/
yupexaeHue «DenepabHbIil HHCTUTYT MPOMBIIUICHHON
COOCTBEHHOCTHY

9 MarepuajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MartepuanbHO-TeXHUUYECKOE 00ecriedeHNEe UCIUIUINHBI BKIIIOYAET:
Y4eOHble ayJUTOPUH U1 POBEACHUS 3aHATUN JIEKIIMOHHOTO THITA
MynbTUMeIUHHBIE CPENICTBA XPAHEHHUS, IEPEAAYH U MPEACTaBIeHUs HHPOpMAIH
VYueOHas ayauTtopusi A NpoBeAeHHUs JTabopaTopHbIX paboT: nabopaTopust 1o
XMUMHYECKON TEXHOJIOTUH TOTINBA
O6opynoBaHue U PEaKTUBBI 17151 BHITIOJIHEHUS Ta00PaTOPHBIX paboT:
-mydenbHbIe mKadbI;
-CYLIWIbHBIN IKad;
- aHaJIMTHYECKUE BECHI;
- IUTUTKY AJIEKTPUIECKHE;MUKPOCKOII
- anextpudeckuii MIH-9;
- ¢poto mukpockon orpaxkenHoro cseta [IOJIAMP — 312; cranok it moaupoBKU HUTH(OB
CLIIIM
- XUMHUYECKUE PEaKTUBbI, XUMUYECKas TOCY/1a, BOJSHbIC OaHU, TEPMOMETPHI U T. .
Y4eOHbIe ayIUTOPUU AJIsl TIPOBEACHUS TPYNIOBBIX U WHINBUAYATbHBIX KOHCYIbTAIIUH,
TEKYIEr0 KOHTPOJIS ¥ TPOMEXKYTOUHBIX aTTeCTalMH
Jlocka, MyIbTUMUIUIHBIN IPOEKTOP, SKPaH
[Tomerenus U1t CaMOCTOSITENEHON pabOTHI 00yJaromuxcs
[TepconansHbie KOMIbIOTEpHl ¢ maketomM MS Office ¢ BbIxogOM B HHTEpPHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA
[lomemenne Ui  XpaHeHHsT M OPOQMIAKTUYECKOTO OOCIYyKUBaHHUS y4yeOHOro
obopynoBaHus
Crennaxu, ceiidbl 1151 XpaHeHHUs y4eOHOTO 000pYA0BaHUS;
WHCTpyMEeHTHI U1 pEeMOHTA J1a00paTOpHOTO 000PYIOBAHHUS


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

