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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3acefaHuu Kadeapbl MeTamTyprui 1 XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriu U XUMHYECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl MeTamyprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- copMHUpPOBATh y CTYJICHTOB 3HAHUS O NMPHUYMHAX M3MEHEHUS (U3MKO-XUMHYECKUX U
TEXHOJOTHYECKUX CBOMCTB YTJIEH B IPOLIECCE I'€OJIOTHUYECKOI0 POCTA;

- cOpMHUPOBATH Y CTYJICHTOB 3HAHHS O COCTABE U CTPYKTYpPE UCXOJHOTO PACTUTEIHHOTO
MaTepualia;, MEXaHM3ME B3aUMOJECHCTBUS OTIEIbHBIX COCTABHBIX YAaCTE PACTEHHUU IIpU
OTOP(EHEHHH M THHJIOCTHOM OpOXEHUH; M3MEHEHUU (PH3UKO-XMMHUYECKHUX CBOWCTB TBEPIIBIX
TOILIMB IIPU IMAr€HE3€ U METAr€HESE;

- chopMHpOBaTh Yy CTYJICHTOB 3HAaHUW O NETPOrpauUIecKoM COCTaBe TBEPIBIX
MCKOTIAeMBIX; TPYIIIOBOM COCTAaBE U CBOMCTBAX HEPTHU U MPUPOIHBIX T'a30B.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JucuuruinHa XuMUs, MHUHEPAJIOTHS W TMeTporpadus BXOAUT B 00sA3aTENbyI0 4acTb
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  wu3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

dusuka

BBenenue B HanpaBiieHUE

Opranunueckasi XUMUs

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[ToaroroBka yriei 1151 KOKCOBaHUS

KokcoBanue yriei

Teopernueckre OCHOBbI XUMUYECKOW TEXHOJIOTUHU TOIUIMBA U YIJIEPOIHBIX MaTepUaJIoB

TexHonorus YIICPpOAHBIX MATCPpUAIOB
XuMu4decKas TeXHOJIOTHS TOIINBA U YIJICPOAHBIX MAaTCPUAIOB

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pe3ynbraTe ocBOHMS JUCHMIUIMHBI (MOIYIS) «XUMUs, MUHEPAJIOTUs ¥ IeTporpadus»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CriocobeH u3yuyaTh, aHaJIU3UPOBATh, UCIOJIB30BATh MEXAaHU3Mbl XMMHUECKHUX PEAKIHl,
POUCXOAIINX B TEXHOJIOTMYECKHX MPOLIECCAX U OKPYKAIOIEM MUPE, OCHOBBIBAsICh HA 3HAHUSAX
O CTPOSHHH BEIIECTBA, MPHUPOJEC XUMHUYECKOW CBS3M M CBOHCTBAX pa3UYHBIX KJIacCOB
XUMHUYECKHX I€MEHTOB, COeIMHEHUH, BEIIECTB U MaTepHaIOB

OIlIK-1.1 Hcnons3yer 3aKOHBI XMMHM IPH MU3YYEHHHM M aHAIM3€ TEXHOJIOIMYECKHX
ITPOLIECCOB U NPOLIECCOB B OKPYKAIOILEM MHUPE
OIIK-1.2 Pemaer TexHoIOrMYECKHE 3a]a4l C UCIIOJIB30BAHMEM 3HAHUH O CTPOCHUU

BCIICCTB, MPUPOJC XUMHYECKOM CBS3M M CBOMCTBAx PAa3IMYHBIX KJIAaCCOB
XUMHUYCCKUX 3JICMCHTOB, BEIICCTB 1 MAaTCPHAJIOB

OIIK-1.3 [IpuMeHsieT 3HaHMS O 3aKOHOMEPHOCTSX XUMHYECKHX MPOLECCOB IPH
PEILLICHUH TEXHOJOTMUECKUX 3a1a4




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

YUCJIC:

— KOHTaKkTHas padora — 39,2 akaj. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB

— caMocTosTenbHas padora — 33,1 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas ¥ =
g e
o | vonraxTHAs pabora & 3 dopma TeKyILero
= g X Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A . P Kon
S 3 ©| caMOCTOSATENbHOU | yCIeBaeMOCTH U
JUCLIUATUINHBI 5 [ ., | kommerenuuu
@) 2 £ paboThI TIPOMEKYTOYHOM
na0. |mpakt. | Q3 aTTecta
Jlek. s 1107071
3aH. 3aH. O =
1. Xumwus, MUHEpAJOTHUS U
nerporpadus TOPIOYNX
HCKOTIAeMbIX
OIIK-1.1,
1.1 Toproune HCKOMAeMbIC TToaroroBka k .
I 1 2 TeCTHDOBAHIO YcTHBIN onpoc OIIK-1.2,
ht P OINIK-1.3
1.2 OOmas xapaKTepuCTHKa
¥ OTIMYUTEbHBIE MPU3HAKU IMoaroroBka k
2 2 Tecr OIlK-1.1
TI'U Ha pa3auyHbIX CTagUAX TECTUPOBAHUIO
XHUMHYECKOH 3pEIOCTH.
ITouck
o OIOJIHUTEIBHOMN
1.3 TI'pymnoBoif  cocraB ;1[41{ (bopMaLHH 110
pacTeHui 2 2 sa aHpHOﬁuTeMe Tecr OIlK-1.1
yrieoOpa3oBareneit A ’
IToaroroBka k
TECTUPOBAHUIO
14 Teoxumms TToaroroBka k
yriepoaa.Kpyroo6opor 1 2 Tecfu OBAHIIO Tecr OIlK-1.1
yriepoja B Npupoe. P
15 ITpoueccr| 4
TophooOpa3oBaHus.
Ilogroroska k
Topdsnas cTaaus 1 2 A Tect OIlK-1.1
FyMYCOBBIX u TECTHPOBAHHIO
CanpoIeJUTOBBIX YIiIeH
1.6 BypoyronbsHas u
KaMEHHOYTOJIbHasl  CTaIHuu MoAroTosKa K
T'YMYCOBBIX yrIen. 1 2 Tecfn OBAHIIO Tect OIlK-1.1
Kamennsie YT u P
AHTPAIUTHI
. 3amura
17 TTerporpaduueckuit H .
COCTaB 1 [ToaroroBka nabopaTtopHOH OIIK-1.1,
T ——— COCTaB. 3 | 18/7,21 4 naboparopHomy | pabortel. Otuer mo | OIIK-1.2,
AR p 3aHATHIO nabopaTtopHOH OIIK-1.3
) pabore
1.8 O6pa3zoBaHnue
Tect. YcTHbIN
KaMEHHOYTOJIbHBIX 2 2 olPOC OIIK-1.1
OaccellHOB p




1.9 MaxkpomornekyIsipHoe Iownck
ctpoenne TI'W. T'mmoresst 1 3 JIOTIOTHUTEIHHON Tect YcrHbrit OIK-1.1
CTPOCHUS OpraHUYecKOn “HPOPMALIUH T10 ormpoc '
maccel TT'U. 3alaHHOU TeMe
1.10 Teomorust YroJbHBIX
Mectopoxkaenuit (Ctpoenue
PO (Crp TTouck
YrOJIBHBIX IIACTOB, METOJBI N .
. JIOTIOTTHUTEIbHON Tect. YcTHbIi
pa3Be/IKH, MECTOPOKICHHIA, 2 3,1 OIlK-1.1
nHdopManuy 1o ompoc.
METObI IKCILTyaTaluH .
. 3aJaHHOM TeMe.
MECTOPOKICHHH, OLICHKA
YrOJIbHBIX MECTOPOKICHUIT)
111 Teopun
MIPOUCXOXKICHHS HeTH.
DUBUKO-XUMHUYECKIE Tloaroroska k Tect. YcTHBII
" 1 2 A OIK-1.1
CBOICTBa HedTH. TECTUPOBAHHUIO orpoc
KomnoneHTHBI# COCTaB
HeTH
1.12 Tlpuponmuble Ta3bl HX IMoxroroBka
brp 1 3 Tecr OITK-1.1
BU/IbI U KJIaCCU(UKAIIHS TECTHPOBAHHIO
1.13 3HaueHHe TOPIOYHX
HCKOTIaeMBIX B
TOIIMBHO-YHEPT€THUECKOM
Oayance. 3amachl, 10ObIYa U
nmotpebieHne TOPIOYNX CaMOCTOSTCIBHO
HCKomaeMelx B PD wum 3a MBVICHIe VIeGHOI OIIK-1.1,
pyOeKOM, HX CTPYKTypa H 4 qu Ha qy;oﬁ YCcTHBIN onpoc OIIK-1.2,
TCHJICHIIMHT H3MEHEHHS. y OIIK-1.3
JUTEPATYPHI
3HaueHue TOPIOYNX
WCKOIIAeMBIX KaK CBHIPbS IS
XUMHYECKOH W APYIrux
oTpaciei HapOJIHOTO
XO034KCTBA.
1.14 KoHuTpoib Dk3aMeH TECT OIlK-1.1
HWroro no pazaeny 18 | 18/7,21 33,1
Hroro 3a cemectp 18 | 18/7,21 331 9K3aMeH
Wroro no qucuuIuinae 18 [18/7,2 U 33,1 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomecce mpernonaBaHus TUCHUIUIMHBI «XWUMUS, MUHEpPAJIOTHUS H TeTporpadus
MMPUMCHAIOTCA TpaAUIMOHHAA 1 MOAYJIbHO-KOMIICTCHTHOCTHASA TCXHOJIOT'UH.

Jlekuuu TpoxomAT Kak B ¢dopMme JeKnuu-uHpopmanmu, TaKk ©u B (opme
JICKOUH-BU3YyaJIU3alluu. .HGKLII/II/I IpoOBOAATCA € HCIOJB30BAHUCM HWHTCPAKTUBHOI'O MCTOHdA —
«o0ydeHue Ha OCHOBE OIbBITa» Ui CO3JaHHS AHAJOTHH MEXIY HM3y4aeMbIMU SIBICHUSMH U
3HAKOMBIMHU CTYACHTAM KM3HCHHBIMH CUTYallUAIMU U 60Hee I‘JIy6OKOFO YCBauBaHUA U3Yy4aCMbIX
BOIIPOCOB.

JICKITMOHHBIN MaTepua 3aKperuisieTcss B XOJe JIa0OpaTOPHBIX pPabOT, HAa KOTOPBIX
BBIMOJIHSFOTCS TPYIIIOBBIE WM WHAWBHyaTbHBIC 3a/IaHUs 110 MPOUICHHON TeMe. KOHTeKCTHBIN
MeTo 00yUeHHsI IPH MTPOBEACHUH JIAOOPATOPHBIX 3aHATHI TO3BOJISIET YCBOUTH MaTepUal IyTeM
BBISIBIICHHSI CBSI3¢ MEXKIy KOHKPETHBIM 3HaHWEM W €ro mnpuMeHeHueMm. [lpu 3ammre
71ab0paTOPHBIX PabOT MPOBOAUTCS y4eOHAas AUCKYCCHsl, KAaK METOJ MHTEPAKTHBHOTO OOYUEHUSI,
MO3BOJISIONIAsE OOMEHHMBATHCS B3MVIAJAMH CTYJICHTaM IO KOHKpETHOW mpobieme. Bricokas
CTCTICHh CAMOCTOSTEIHHOCTH BBHITIOJHEHHS CTYACHTaMHU J1ab0paTOpHBIX paboT crmacoOCTByeT
Pa3BUTHIO JIOTHUECKOTO MBIIUICHUS ¥ 00Jiee TITyOOKOMY OCBOCHHUIO TCOPETHUCCKUX MOJIOKEHHIH,
HN3YUCHHBIX HaA JICKIUAX.

CamocrosTenbHas pabdoTa CTYJICHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIBHOM
popabOTKe TEM B IPOLECCE MOATOTOBKH K JIA0OPATOPHBIM pab0oTaM M HTOTOBOM aTTECTAIHH.

Wrorosas arrecraius — 3K3aMEH IPOBOJUTCS B OopMe TecTa

6 YueOHO-MeTOIMYeCKOE 00ecneyeHue CaMOCTOSITeIbHON padoThl 00y4aroIuXcst
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHH s POMEKYTOYHOM aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Ps6oB B. JI. Xumus vedtn u raza[ dnekrpoH.pecypc]: Yueonoe nocodue / B.J1. Ps6oB.
- 2-e 3., ucnp. u gom. - M.: U1 ®OPYM: HUILl UHDPA-M, 2014. - 336 c.: 60x90 1/16. -
(Boiciiee o6pazoBanue). DneKTpoHHO-O0nbauoreunas cucrema <<UUH®.-M>> — Pexum goctyna
- http://znanium.com/bookread?2.php?book=423151 - ISBN 978-5-8199-0567-8

2. Hesenpos, A.B. Xumusi npupoIHbIX SHEproHocuTenei [JnekTpoH.pecypc]: yueOHoe
nocobue / A.B. Hesenpos, E.B. BacunbeBa, A.B. TTanun. — Kemeposo : Ky3['TY umenu T.®.

[FopbaueBa, 2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekct @ 2neKTpoHHBIH //
DIIeKTPOHHO-OUOINOTEUHAS cucreMa «Jlauby» : [caiT]. — URL:
https://e.lanbook.com/book/122219 — Pexxum focTyma: JJisi aBTOPHU3. MOJ30BATEIICH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. bapauk JI.JI. Hedrexumus : [mep.c anri.]. - 3-¢ m3a.,nmepepad.u jom. [Tekct]:- M. :
Onumn-busnec, 2005. - 481c¢. : un.,tadi.- .- ISBN 978-5-9693-0046-0 (15 sx3.)

2. Anexceenko B.H. 'eoxuMudeckue METOJBI TOWCKOB MECTOPOXKICHUN ITOJIE3HBIX
uckomnaembix [Tekcr] : yueOHUK. - 2-e u3a., nepepad. nom. - M. : Jloroc, 2000. - 353 c. : ui. -
ISBN 5884390416. (20 5k3.)

3. TOCT 25543-88 VYrmm Oypsle, kameHHble M aHTpauuThl. Kiaccudpukamus mo
TCHETHYECKUM " TEXHOJIOTUICCKUM napameTpam
http://libgost.ru/gost/20763-GOST_25543 88.html

4.TOCT 9414.1-94 Yrons KaMeHHBIN 1 aHTpaIMT. MeTo 16l TeTporpaduaecKoro



http://znanium.com/bookread2.php?book=423151
https://e.lanbook.com/book/122219
http://libgost.ru/gost/20763-GOST_25543_88.html

aHayim3a. Yacts 1. CnoBaps TEpMUHOB

5. TOCT 9414.2-93 VYronp KaMEHHBIH W aHTpamuT. MeToapl meTporpaduueckoro
aHau3a. Yactp 2. Meron IIOATOTOBKH 00pa3uoB yriIs
http://libgost.ru/gost/5291-GOST_9414_2_93.html

6. CoBpeMeHHbIC AaHATUTUIECKHAE METO/IbI HCCIIEIOBAHUS TBEPABIX TOPIOYUX MCKOTIAEMBIX
[DnexTpon.pecypc]: yuebHoe mocodue / C.A. Dmreiin, B.M. Munaes, U.M. Hukutuna [u gp.].
— MockBa : l'opnas kuura, 2016. — 108 c. — ISBN 978-5-98672-451-5. — Tekcr :
9JIeKTpOHHBI /[ DnekrponHo-OmbnmoreuHas cuctema «Jlamp» :  [cait]. — URL:
https://e.lanbook.com/book/101755 — Pexwum goctyma: 1jisi aBTOPH3. TIOJIb30BATEIICH.

7. Xumus TBepaoro ToruBa. [Tekcr]: HayuHblid xypHal. M: «Hayka» - ISSN 71052
0023-1177 Cn. Ne 1 Ne 28 27.02.04

8. Jlutonorus : yuebnuk / U. B. Beictposa, T. C. CmuproBa, O. I1. XXurynsckas, A. O.
CepebpsikoB. — Cankr-Ilerepoypr : Jlans, 2020. — 196 c. — ISBN 978-5-8114-4211-9. —
Tekcr : omexkrtpounsii /[ Jlawe | snekTpoHHO-OMOnmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/133897 (mata oOpamenus: 31.03.2020). — Pexxum goctyma: ajis
aBTOPH3. TI0JIH30BATEIICH.

9.CoBpeMeHHbIE AaHATUTUIECKUE METOIBI HCCIIEIOBAHMUS TBEPABIX TOPIOYNX HCKOITAEMBIX
. yuebnoe mocobue / C. A. Dumreiin, B. . Munaes, . M. Hukutuna [u ap.]. — Mocksa :
[opnas kuura, 2016. — 108 c¢. — ISBN 978-5-98672-451-5. — Tekcr : anekrponnsii // Jlans :
3JIEKTpOHHO-0MOMnoTeynas cucrtema. — URL: https://e.lanbook.com/book/101755  (nara
obpaenus: 31.03.2020). — Pesxum goctymna: Jist aBTOPU3. MOJIb30BATEICH.

10. EBmenoBa, I'. JI. HampaBneH#ne KOMIUIEKCHOTO UCIIOIb30BAHUS MUHEPAILHOTO ChIPhSI
. yuebnoe noco6ue / I'. JI. EBMenoBa. — Kemeposo : Ky3sI'TY umenu T.®. 'opbaueBa, 2017. —
115 c¢. — ISBN 978-5-906969-05-7. — Tekcr : onektpoHHbii [/ Jlanb
3JIEKTPOHHO-OnOMmoreunas cuctema. — URL: https://e.lanbook.com/book/105391  (nara
obparenus: 31.03.2020). — Pesxum g0ocTyma: 11 aBTOPU3. [TOJIb30BATEIICH.

11. ITaBnos, 0. A. CoBpemeHHOE KaMHEOOpadaThIBAOIIEE IPOU3BOJICTBO : MOHOTpadust /
10. A. IlaBnoB. — Mocksa : I'opnas kuura, 2018. — 520 c. — ISBN 978-5-98672-487-4. —
Tekcr : omektponnwii /[ Jlanb © 3neKTpoHHO-OMOiMoTewHass cucrema. — URL:
https://e.lanbook.com/book/134950 (mara obpamienus: 31.03.2020). — Pexum goctyma: ist
aBTOPU3. M10JIb30BATEIIECH.

12. 3unsbepmmunr, M. I'. KoMmmiekcHoe HCMonb30BaHHE MUHEPATBHBIX PECYpPCOB !
y4eOHuK : B 2 kaurax / M. I'. 3uns0epumunr, B. A. HMcae. — Mocksa : MUCUC, [6. r.]. —
Kunra 1 — 2016. — 346 c¢. — ISBN 978-5-87623-947-1. — Tekct : snekTpoHHsIi // JlaHs :
JNIEKTPOHHO-OMOMoTeynass cucrema. — URL: https://e.lanbook.com/book/93632  (mara
obpamienus: 31.03.2020). — Pexxuim qoctymna: st aBTOpU3. MOJIb30BaTENEH.

B) MeToauyeckue ykazaHus:

1.ITeryxoB B. H. MeToap! HcTIBITaHMSI CTIEKAIOIIEH U KOKCYIOIIEH CTTIOCOOHOCTH
KaMEHHBIX yIJIel M IUXTHI [ DNeKTPOHHBIN pecypce] : yueOHoe mocobue / B. H. ITeryxos, T. T
Bomomyk ; MI'TVY. - Maraurtoropck : MI'TY, 2014. - 1 snektpon. onrt. guck (CD-ROM). -
Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/112132
3/46.pdf&view=true . - MakpoOOBEKT.

2.Bonomyk T.I'., IleryxoB B.H. M3yueHue yaenpbHOro 3J€KTPOCONPOTHBIIEHHUS KOKCa
JIBYX30HHBIM METOJIOM. MeToaudeckue yka3aHus K JabopaTopHOM paboTe Mo AMCHUILIMHAM
«XUMHYEeCKas TEXHOJIOTHS TOIUIMBA U YIJIEPOJHBIX MarepuaioBy, «KokcoBanue yrnei» amns
cryaenTos creruansHocTi 240403.65, 24040100.62 Bcex hopm o0ydenuss Marautoropek: 'OY
BIIO «MI'TVY», 2012 -6 c..

3.Bomnomyk T.I'., Ileryxos B.H. Texnonorus ¢rnoraninoHHOro o0oramieHus



http://libgost.ru/gost/5291-GOST_9414_2_93.html
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https://e.lanbook.com/book/133897
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

MHUHEpAJILHOTO CBIpbsI M yIJied. MeToauueckue yka3zaHUs K J1a0opaTOpHbIM paboTam 1o
JUCHUIUIMHAM «XHMMHYECKass TEXHOJOTHS TOMJIMBA W YIJIEPOJIHBIX MaTepuayioBy, «OCHOBBI
Hay4HbIX HCCIECNOBAHUM U IPOCKTUpOBaHUA», «IloaroroBka yriem K KOKCOBAHMIO» IS
crynentoB cnernuanbHocTet 240403.65, 240100.62 u 200503.65 Bcex dopm oOyueHus.
Marnutoropck: 'OY BIIO «MI'TY», 2012 - 22 c.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaunmenoBanue N
0o Ne noroBopa Cpox 1eicTBUS INLICH3UN

MS Windows 7
Professional(ms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOIHO PaCIPOCTPAHIEMOE OECCPOUHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional
FAR Manager CBOOOIHO PaCIPOCTPAHIEMOC OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlIKa

DnekTpoHHas 0Oa3a mepuoauueckux wu3nanuii|https://dlib.eastview.com/
East View Information Services, 00O «MBUC»
HannonanbHas
UHGOPMAIIMOHHO-aHAIUTHYCCKAs ~ CHUCTeMa  —
PocCHiiCKUI MHIEKC HAYYHOI'O I[UTHPOBAHHSI
[Touckosas cuctema Axkanemus Google (Google|URL.: https://scholar.google.ru/
Scholar)
Wudopmanmonnas cucremMa - Enunoe oxuo|URL: http://window.edu.ru/
JIOCTYTIa K HHPOPMAIIMOHHBIM pecypcam
denepanbpHOE TOCY1apCTBEHHOS GroKeTHOR| ) - http://wwwfips.ru/
YUPEIKICHUE «DenepanbHbIiA HUHCTHUTYT
HNPOMBIIIICHHOW COOCTBEHHOCTH))
Poccmiickass T'ocymapctBennas — OumOnmoTteka.|https://www.rsl.ru/ru/4readers/catalogues/
Katanoru
OnektpoHHbie pecypesl oubmuorekn MI'TY um.|http://magtu.ru:8085/marcweb2/Default.asp
I'.1. HocoBa
VYuuBepcuterckas uH(opManmonHas cuctemalhttps://uisrussia.msu.ru
POCCHUA
MesxayHapoaHas HayKOMETpUYECKas
pedepaTrBHAs M MOJHOTEKCTOBas 0a3a JaHHBIX
HayunbeIx n3aannii «Web of sciencey
MexnyHapoaHast pedeparuBHas u|http://scopus.com
MOJHOTEKCTOBAasl  CIpaBOYHasi 0a3a  JIAHHBIX
MexnyHapoaHas Oasa nosHoTekcTOBBIX [http://link.springer.com/
ypHamos Springer Journals
MesxayHapogHas KOJIJIEKIUS HayJHbIX [http://www.springerprotocols.com/
IPOTOKOJIOB TI0 PA3JIUYHBIM OTPACIsiM 3HAHHMA
MexnynaponHas 0a3za HaydHbIX MartepuanoB B|http://materials.springer.com/
obsacTi _(pU3HMYECKUX HAYK WM HMHKHHHPHHTA

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

http://webofscience.com



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/

MesxaynapoaHas 6a3a CripaBOYHBIX M3JaHHUi o BceM[http://www.springer.com/references
otpaciisiM 3Hanui SpringerReference
MexnyHaponHas pedeparuBHas M IOJTHOTEKCTOBAsS
cupaBoyHasi 0a3a JAaHHBIX HAy4YHBIX  M3JaHUM
«Springer Naturey
ApxuB  HayuHbIX KypHaIOB  «HanuonanbHbIN
AIEKTPOHHO-UH(pOpMaIMOHHBIN  KoHIopimym» (HIIT
HOHUKOH)

9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIUHBI (MOTYJIs1)

https://www.nature.com/siteindex

https://archive.neicon.ru/xmlui/

MarepuanbHO-TEXHHUECKOE 00ecrieueHre JUCIUTUINHBI BKITIOUACT:

VYueOHble ayIUTOpUU U1 IPOBEACHUS 3aHATUI JISKIIMOHHOTO TUIIA Ay JUTOPHUs

MynbTUMeAUIHBIE CPEICTBA XPAaHEHHUS, IIEPEJauu U MPeICTaBICHIS HHPOPMAaLIUU

VYuebHasg ayauropus JUIsl HpOBEAEHUs Ja0OpaTOpHbIX paboT: nabopaTtopus IO
XUMHUYECKON TEXHOJIOTUH TOTUINBA

OO6opyioBaHNE U peaKTUBBI JUIs BBIIIOJHEHUS 1JAOOPAaTOPHBIX paboT:

-My(enabHbIe MKa(bI;

- CYLIMJIbHBIN MIKad;

- QHAJIMTHYECKHE BECHI;

- IUIUTKY JIEKTPUUYECKUE;

- MEKpOCKoTII 31ekTpuaeckuit MHUH-9;

-poro Mukpockon orpaxkeHHoro csera [IOJIAMP — 312;

- CTaHOK AJ1s1 nonupoBku nutndos CLITIM

- XMUMHYECKHE PEaKTUBbI, XUMUYECKasl I0CY/A, BOASHbIC OAHU, TEPMOMETPHI U T.JI.

VYdeOHbIe ayTUTOPUH IJISl IPOBECHHUS TPYIOBBIX U WHAMBHYATbHBIX KOHCYJIbTAIIHMA,
TEKYILLEro KOHTPOJIS U IPOMEKYTOUHBIX aTTeCTALUH

Jlocka, MylIbTUMUIUIHBIN IPOEKTOP, SKPaH

[TomermieHus U1 cCaMOCTOSTENLHON pabOThI 00yUarOIIUXCsI

[lepconanpubie kKommbioTepsl ¢ maketom MS Office ¢ BbIX0gOM B HMHTEpHET U C
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

[lomemenne Ui XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
o0opymoBaHus

Cremnnaxu, ceiidpl 115 XpaHeHus: yueOHOro 000py10BaHuUs;

WHCTpyMEHTHI U1 peMOHTA J1a00paToOpHOro 000pyA0BaHHS


http://www.springer.com/references
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

IIpunoxenne 1
Y4eOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

[To nucuumniune «XuUMHs, MUHEPAIOTHs U HeTporpadus» MpeaycMoTpeHa ayauTopHas U
BHEAYJAUTOPHAs CAaMOCTOSATENbHAs padoTa 00ydaronMXcs. AyIUTOpPHAs cCaMOCTOsITeNbHas paboTa
CTYJCHTOB IIpPEIOoJaraeT TECTUPOBAHUE CTYIACHTOB pacueT U 3allIUTy Ja00paTopHbIX padboT

Bapuanm mecmogozo 3auemnozo 3adanus (npeonoxcenvl 6apuanmsl OnNeemos)
1.Kakue yrieBogoposl He COJEpKaTCs B MPUPOTHON HehTH?
2. BemecTBa SBISIOLUIHECS UCTOYHUKOM SHEPTHH, TUTAHUS
3. Kakue KOMIOHEHTHI TBEPIOTO TOILUIMBA SBJISIFOTCS OAITACTHBIMU TP CXKUTAHUU?
4. Kakue BbIpaskeHHs IpaBUIIbHEL. Pacumdpyiite ux.
5.4to BKIIIOYAET B ce0s1 TEXHUYECKUI aHAJIM3 TOIUINBA?
6.0T 4ero 3aBUCHUT BBIXOJ JIETYYMX BELIECTB B TOILJIMBAX?

7.B KakoM M3 TIEPEUNCICHHBIX BUJIOB TOTUIMBA MAKCUMAJILHO TIPOIIEHTHOE COJIEP KaHNE
yraepona?

8. IIpoucxoxaenue yriei u HeTu CBSI3aHO C ...

9.Ha3zoBwuTe TIaBHBII NPU3HAK, OTIUYAIOUINIA Oypble YIiu OT Topda

10.Merarenes — 310 ...

11.ITpotuecc oTopdeHeHUs: paCTUTEIBHBIX OCTATKOB HJIET

12.  HazoBute ', koTOpble 00pa3oBaIMCh MPEUMYIIECTBEHHO U3 HA3eMHON paCTUTEIbHOCTH
13. ITappaminueckoe HaKOIUIEHUE C aBTOXTOHHBIMU IUIACTAMHU 3TO. ..

14 ITporymMepyiiTe BEIeCTBA B IOPSIIKE BO3PACTAHUS UX YCTOMYMBOCTH K OMOXUMUYECKOMY
BO3JICHCTBUIO

15. B kaMeHHBIX YIJISIX TYMHMHOBBIE KUCIIOTBI 00pa3yoTcs. ..
16. PacnionoxuTe yriu no cTaiusaM XMMHUYECKON 3pENIOCTH, HAaUMHAsl ¢ HAUMEHEE 3PEIIbIX

17. Cornacno Teopun JKeMuy>KHUKOBA, TJIaBHYIO pOJIb B MOBBILIEHUH cTeneHu 3penoctu TI'U
UTPAaeT ...

18. CornacHo npaBuily XujiabTa «B OJIHOM M TOM K€ OacceliHe ¢ yriyOJeHUeM OT IuIacTa K
IUIACTY» ...

19. JlnurensHOE BO3/IeHCTBUE adp00O0OB HA PaCTUTEIBHBIA MaTepual. ..
20. IIpu narpeBanuu 10 100 0C ryMUHOBBIE KUCIIOTHI ...

21.0npenenurte THO TOIUIMBA IO €0 XapakTepHbIM mpu3HakaM W- 30%, coiep>kKUT T'yMUHOBBIE
KHCIIOTHI, IBeT uepHbii, Vdaf- 46%

22. Yroab MOXHO IPEACTaBUTh KaK ...

23.MoHO 1 (OpMEHHbBIE JIEMEHThI HA0IIO1ATh ...



24. KameHHbI€ YITU cpeiHel cTaauu MeTaMop(dr3Ma 001ajatoT BIaKHOCTHIO BO3AYIIHO-CYXOTO
MaTepuana:

25.Mena"HOUIUHEI 3TO. ..

26. Kakast cocTaBisomnas 4acTh PaCTCHHH SIBISIETCS OCHOBHBIM yTlIeoOpa3oBaTeem?
27.11o cBOEMY CTPOEHUIO IEKTUHOBBIE BEILIECTBA JTO ...

28.Yucno mr KOH, u3zpacxo1oBaHHbIX Ha HEUTpaIu3anuio 1 1 xupa.

29. Ilpu nepexone ot Topdha K OypbIM yIIIsIM KOTUIECTBO TYMUHOBBIX KUCIIOT. ..

30. BemectBa, pacTBOpUMEI B cMecH OCH30J1a U criupTa?

31. Kakum oOpazom moriia 00pa3oBaTbesi HE(Th, COITIACHO OPTaHUUYECKOI Teopun 0Opa3oBaHUs
HedTH?

32. IuaamoMeTaMop(H3M 3TO U3MEHEHHE OPTaHUYECKOTO BEIIECTBA YIJIA. . .

33. Kakum 06pazoM MOr 00pa3oBaThCs YTroib , COTNIACHO OMOXUMUYECKOU Teopuu ?
34. B kakux MecTax Iej npoiecc Hedreoopa3zoBaHus?

35. Kak Ha3biBaeTcs nepBuyHas HepTh?

36. Uto sBNsieTCSl KOHEYHOM CcTaauel MpeBpallieHs] pACTUTENbHbBIX OCTaTKOB B OKUCIUTEIbHON
cpene?

37. HpI/I YBCJIMYCHHUU TCMIICPATYPHI B He(i)THHOM MCCTOPOKKACHUU KOJIMICCTBO Ia30BOIro OeH3MHa

38. B kakoMm mopske BBIXOIIT KOMIOHEHTH MECTOPOXKICHUS TIPH BCKPHITUN HEPTSIHOTO
ropu3oHTa’?

39. Kakoii u3 MaKpOKOMIIOHCHTOB YI'JI ITOXOK Ha ,I[peBeCHHﬁ YroJib, IIPpU HAXKATUH HOKOM
OTACIIACTCA OT IIPOCIIOCK U THE3 M, JICTKO paCTUPACTCS MCKAY IMaJibllaMH B ITOPOIIOK.

40.Kako¥ 13 MUKPOKOMIIOHEHTOB 00J1a/1aeT HAaWIy4IlIel CIIEKaeMOCThIO?
41. Kakue popMeHHbIE 3JIEMEHTBl COCTaBJISIOT OCHOBY CaIllpOINEIUTOBBIX yIieil

42. BemiectBa, cojiepKaline CI0XKHbIe 3PUPbl BBICOKOMOJIEKYISPHBIX JKUPHBIX KMCIIOT U BBICIINX
CHUPTOB HOpManbHOTO cTpoeHus. Cojepkat cBoOoaHbIe KUCIOTHI 24-34, ciiupTthl C24 o C34,
Y HACBIIIEHHBIE yTIeBOAOPOabI 25 10 31.

43. BemectBa, BblJIe/II€MbIe U3 TOIUIMBA IIEI0YbIO
45.Hedtsb 3aneraer B...

46.Ha3zoBuTe BeliecTBa, OTHOCAIIMECS K aKayCTOOHOIUTaM
47. Hedtu paznensrorcs Ha ...

48. TornBO, HE PACTBOPUMOE B IIIE€JI0YAX, C BIarol BO3AYIIHO cyXxoro Marepuana 1,5 %, ueproro
1[BETa

49. TonnuBa npu 06pa3oBaHUU KOTOPHIX HE 00Pa3yIOTCsl TYMUHOBBIE KHCIIOTBI



50. Bs3kast Macca, B BO3JIyIIIHO-CYXOM COCTOSIHHH JIOMKasi, B HEH MPOMCXOAUT CTAOWITH3AIMS HITU
HEKOTOpasi NOoTepsi BOJOPO/IA U PA3BUBAIOTCS OKUCIUTENbHBIE IOTEPS  BOAOPOJAA , UAYT
OKHUCJIUTEIbHBIE IPOLECCHI, BBI3bIBAET 00pa30BaHUE UEPHBIX BOJ

Bonpocwt ona 3auumet nabopamopusix pabom

5.
6.

. UTo Takoe MUKpO- B MakpomneTporpapuiecKkuii aHanu3 yrieu ?
. Lens npoBeaeHus neTporpaduyeckoro cocraBa yrieu .
. CBoiicTBa 1 0COOEHHOCTH MAaKPOMOJIEKYJISIPHOT'O CTPOSHUSI BUTPUHU3UPOBAHHBIX U

(bIO3MHUPOBAHHBIX KOMITOHEHTOB.

Kakmne MUKpOKOMIIOHEHTHI  00YCIIaBIIMBAIOT CIIEKAEMOCTh YIJIeH U MEXaHUYECKYIO
IIPOYHOCTH KOKca?

[Terporpaduueckuii cocTaB yriei pa3auvHbIX OacceitHoB Poccun.

N3meHeHne TeXHOIOrHYeCKUX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B 3aBUCUMOCTH OT
cTaauu Metamopdu3Ma U IPUPOJIbl TOTLINBA .

[To pe3ynbraTam McclieOBaHUH MOACYUTATH COIEpPKaHNE (DIO3MHE3UPOBAHHBIX
MUKPOKOMIIOHEHTOB B yTJ€



Ipuioxxkenne 2
OueHovHbIe CPpeACTBA /1Jisl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALNHU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLEHOYHbIE CPeACTBA VISl IPOBEAEHUS NMPOMEKYTOUYHOM aTTeCTAlUN:

CTpyKTypHBIii
JJIEMEHT
KOMITETCHIINH

[Inanupyembie pe3ynbTaThl 00yUeHUs

OneHouHbIE CpECTBA

OIIK-1: CnocobeH n3y4arb, aHaIM3UPOBATh, UCIIOJIH30BaTh MEXaHU3Mbl XUMHUYECKUX PEAKIIMM, TPOUCXOAIINX B TEXHOJIOTUYECKUX MTPOLIECccax U
OKpPY’KaroIlleM MHUPE, OCHOBBIBASICh HA 3HAHUSIX O CTPOCHUU BELIECTBA, IPUPOJE XUMUYECKOU CBSI3U U CBOMCTBAX PA3JIMYHBIX KJIACCOB XMMUYECKUX

3JICMCHTOB, COCﬂHHCHHﬁ, BCIICCTB U MATCPHUAIIOB

OIIK-1.1

I/ICHOHBByeT 3aKOHbI XUMHUHU ITPpHU U3YUCHUH
M aHAJIN3C TCXHOJIOTHYCCKUX ITPOLCCCOB U
MponeccoOB B OKPYXKAOMIEM MUPC

Omnuiure KJ'IaCCI/I(bI/IKaI_[I/IIO TOPHOYHX UCKOIIACMBIX I10 aIrp€raTHOMY COCTOSAHUIO,

CBOMCTBA U Knaccmbnxaunﬂ IMPUPOJHBIX KAMCHHBIX MAaTCPHUAJIOB.
OxapaKTepI/ByﬁTe OCHOBHBIC FJIY6I/IHHBIG MOpOoAbI. OcHOBHBIC U3IMBIIHECS IMOpoabI.
HazoBute BCIICCTBA, OTHOCAIIHUECCA K aKaYCTO6I/IOJ'II/ITaM

OTBeTUTH Ha BOIIPOCHI:

1.

2.
3.
4

o o

©

l1..BemectBa  sBIISIOIIMECS HCTOYHUKOM 3HEPTUU, TUTAHHUS . ..

2.Merarenes — 310 ...

3.ITponecc oTopheHeHHs pacTUTENBHBIX OCTaTKOB HJIET

HazoBute ', xoTopsie oOpa3oBaivch NPEUMYIIECTBEHHO U3 HA3€MHOM
PacTUTENBHOCTH

JuHnamomMeTamopdu3M 3TO U3MEHEHHE OPraHMYECKOTo BEIIECTBA ...

Kakue yriieBoiopo/ibl He coiepKaTcst B IpUPOIHON HePTH?

Kako# n3 MakpOKOMIIOHEHTOB YTJIsl TOXOK Ha APEBECHBIN YTOJb, IPA HAXKATUU
HOKOM? OTZENSAETCS OT IPOCIIOEK U THE3 ], JIETKO PACTUPAETCA MEKY AJIbLIAMU B
MTOPOILOK.

Kakoit 13 MUKpOKOMIIOHEHTOB 00J1aJ]aeT HAaUJTy4Illel CIIeKaeMOCThIO?

Kaxue GpopmeHHBIE 3JIEMEHTBl  COCTaBIISIIOT OCHOBY CAlPONEIUTOBBIX YIiIel




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMIIETEeHIIUU

10.0Oxapakrepusyiite mnerporpadUuecKrii COCTaB yried pa3IuyHbIX 0acceiHOB

Poccun.
OIIK-1.2 Pemaer TexHOJI0rM4eCKHE 3a1a41 C 1.0npenenuTe TUI TOIIMBA 1O €ro XxapakrepHsiM npusHakam W- 30%, coaepkut
HMCII0JIb30BAHUEM 3HAHHIL O CTPOCHUH T'YMHHOBBIC KUCIIOTHI, IIBET uepHbIi, Vdaf- 46%

BELLECTB, IPUPOJE XUMUUECKOU CBA3U U
CBOICTBax pa3jIMYHbIX KIIACCOB
XUMHUYECKUX 3JIEMEHTOB, BEILIECTB U
MaTepHUaoB

2.0npeaenuTe TUII TOILIMBA IO €ro XapakTepHbIM npusHakaMm C - 88 %, He colepkur
T'YMHHOBBIE€ KACJIOTHI, IIBET YE€PHBIH, BIAKHOCTH - 3%0
3.0npenenute coaepxKaHue TONH WM MHOM rpyNIibl MUKPOKOMIIOHEHTOB B IPOLIEHTAX K
00111eMy KOJIMYECTBY OpPraHMYECKON MacChl yIJIs
Kaxkue Boipakenust npaBuibHbL. Pacmudpyiite ux.

A.HB. W B. S°I. A" E. A©
OTBeTUTH Ha BOIIPOCHI:
1.Pacniosio>xure TOIIIMBO MO CTaJUsAM XUMHUYECKOM 3pEIOCTH, HAUMHAs C HAUMEHEe
3penbIX
A. Cnanupl b. Autparnutet B. Kokcoseie yrim I'. XKupnsie 1. Topd
2.Kaxk onpenenuTs CpeJHUI MOKa3aTelb OTPaKEHUsI B MOHOXPOMATHUECKOM CBETE B
MMMEPCHOHHOM Maciie (Ruo) JUISI OLIEHKU XUMHYECKOW 3pESIOCTH TOIIMuBa?
3.B uem paznuynie Mexay NOHATHEM «KOKCYEMOCTbY» U «CIIEKAeMOCTb) yriei?
4. Ot 4ero 3aBUCHUT TOJILIMHA IJIACTHYECKOTO CJIOS?
5. Kakue nporeccel TEpMUUECKOHN NECTPYKLIUU YISl ONIPENEISAIOT yCaaKy?
6.YTo mpUHUMAIOT 3a STAJIOH OTpaXKaTeJIbHON CIIOCOOHOCTH penbeda B yrie?
7.01npenenuTe TUI TOIJIMBA 110 €ro XapakTepHbIM npu3Hakam C - 88 %, He coaepKuT




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMIIETEeHIIUU

T'YMHHOBBIC KUCJIOTEI, IBET IIepHI)II‘/’I, BJIQXKHOCTB - 3%

OIIK-1.3 [TpuMmeHsieT 3HaHUs O 3AKOHOMEPHOCTSAX 1. IIpuroToBUTH aHILITH(BI-OPHUKETHI
XMMHYECKHX MPOLCCCOB IIPH PCIICHUN 2.0tnonupoBath aHILIH(-OpUKeT
TCXHOJIOIMHECKNX 3a1a1 3.0npenenuTs coaepKaHue MUKPOKOMIIOHEHTOB
I'pynnbl BUTpUHUTA
JI'pynna cemuBuTpruHUTA

JTpynma ¢ro3uta

['pynma nevintunuta

I'pynna anbrunura

I'pynna MukcTuHuTA
.MuHepanbpHbIE IPUMECH
BbInonHUTh 3a1aHME U OTBETUTH HA BOTIPOCHI
1.0npenenuTs U3 KakKux NeTPOrpapuIecKux KOMIOHEHTOB COCTOST aHATH3UPYEeMbIe
Y.
Kak n3Mensercs KoJm4ecTBO MUKPOKOMIIOHEHTOB C YBEJTMUEHUEM CTalUN
MeTtamophuzma?
Kakue niseta umMeroT (popMeHHbIE 3JIEMEHTHI B POXOJIAIIEM CBEeTe?
Onpenenuts K Kakoi cTerneHu MeTaMop(u3Ma OTHOCSTCS UCCIIEeyeMble YTIIH
2.IlpoBecTr TEXHUYECKHUI aHAIU3 YIJIEH: OMPEACIUTh 30JbHOCTD; BJIAXHOCTb,
CEpHHUCTOCTb, BBIXO/ JIETY4HX BemiecTB. Ha 3ToM ocHOBaHUU clienaTh BHIBOJBI O
BO3MO’KHOM T€XHOJIOTMYECKOM HUCIIOJIb30BAHUU YTJISI.
3.01ueHuTe U3MEHEHNE TEXHOJIOTMYECKUX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B
3aBHCUMOCTH OT CTAJAUU MeTaMop(u3Ma 1 MPUPO/IbI TOIUIUBA.

4.0I_IeHI/ITL Ooiee 3KOHOMI/I"IGCKI/I-I_ICJICCOO6pa3H0€ MMPOMBIINIJICHHOC UCIIOJIb30BAHUC




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUS

O1neHOYHBIC CPEACTBA

TI'H, B 3aBUCUMOCTH OT TETPOrpaguIecKoro cocrapa yriei. HamMmeTuTs TeXHOIOTHIO
UX o0oraiieHus, OTHECTH JJaHHBINA yroJib K OIPEEIICHHON TEXHOJOTUYECKONU MapKe .




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIlUN, IOKA3ATE/N U KPUTEPHH
OlleHUBAHMS:

[TpomesxyTouHas aTTecTalys O AUCIHUILTHHE «XUMHsI, MUHEPAJIOTHS U IETPOTpadus» BKIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YUarOIMMUCS 3HAHUH.
OK3aMeH IpoBOIUTCA B GopMe TecTa.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00y4JaroLIMiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKOE 3HaHNE
yueOHoro Marepuaina. [IpaBuiibHble OTBETHI JOJKHBI COCTABIATE 80% OT MPEI0KEHHBIX
BOIIPOCOB

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HEe3HaYuTeNbHbIe OMUOKU. [IpaBUIbHBIE OTBETHI JOKHBI COCTABIATH 65% OT MPeUI0KEHHBIX
BOIIPOCOB

- Ha OLICHKY «Y/I0BJIETBOPHUTEJIbHO» (3 Oaria) — oOydaromuiics JEeMOHCTPUPYET MOPOTOBBIiA
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI IOMYCKAIOTCS
OIIMOKH, MPOSIBISIETCS OTCYTCTBUE OTAENBHBIX 3HaHUH. [IpaBUIbHBIC OTBETHI IOJKHBI
coctaBisATh 50% OT MpenIoKEHHBIX BOPOCOB

— Ha OLIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6aia) — 00ydaromuics AeMOHCTPUPYET 3HaHUS HE
6onee 40% TeopeTuueckoro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEIIEKTyalbHbIe HABBIKU. [IpaBUIbHBIE OTBETHI COCTABISIOT MeHee 40% OT MpeI0KEeHHBIX
BOIIPOCOB

— Ha OLIEHKY «HeY/10BJIeTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS] UH(OPMAIIMH, HE MOXKET IT0Ka3aTh UHTEIJIEKTYyalIbHbIE
HaBBIKU PELICHMs MPOCThIX 3a/1a4. [IpaBuibHbIE OTBETHI COCTABIAIOT MeHee 25% ot
MPEIOKEHHBIX BOIIPOCOB



