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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas nmporpamMma rnepecMoTpeHa, 00CyKeHa U 0J00peHa s peam3aiuu B 2027 - 2028
yueOHOM rojy Ha 3aceaHuu Kadeapsl MeTalTyprui 1 XUMUYECKHX TEXHOIOTUI

[Ipotokonm ot 20 . No
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u oo0peHa s peanmsaiuu B 2028 - 2029
y4eOHOM TOJTy Ha 3acefaHuu Kageapsl MeTaluryprud U XUMUYeCKUX TEXHOIOTHiA

[Ipotokonm ot 20 . No
3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 og00peHa s peanm3aiuu B 2029 - 2030
y4eOHOM rojIy Ha 3aceqaHuu Kadeapsl MeTaulyprui i XAMHYECKAX TEXHOJIOTHI

[IpoTrokon oT 20 1. No
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamMma rnepecMoTpeHa, o0CcykaeHa u ogoopeHa s peanm3aruu B 2030 - 2031
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl MeTaTypru U XUMHYECKUX TEXHOJIOTUI

[Ipotokonm ot 20 . No
3aB. xadenpoii A.C. XapueHko




1 ean ocBOeHMS TUCHUIIIMHBI (MOIYJIA)

- chopMHUpOBaTh y CTYJCHTOB 3HAHUSI O IPUYMHAX U3MEHEHUS (PU3UKO-XUMUYCCKUX U
TEXHOJIOTHYECKUX CBOMCTB YIJICH B IIPOLIECCE T€OJOTHUYECKOTO POCTa;

- chopMUpOBaTh y CTYJCHTOB 3HaHUSI O COCTABE M CTPYKTYPE UCXOAHOTO
PaCTHTENHLHOTO MaTepHalla; MEXaHU3ME B3aUMOICHCTBUS OT/ICITBHBIX COCTABHBIX YaCTEH
pacTeHui IPH OTOPPEHEHUN U THHJIOCTHOM OpOXKCHHMH; K3MEHCHHH (PHU3UKO-XUMHUYECKHX
CBOMCTB TBEP/IbIX TOTUIMB MPH JTUAreHE3€ U METarcHes3e,

- copmupoBaTh y CTyICHTOB 3HAaHUU O TMETPOTpadUIECKOM COCTaBE TBEPIbIX
MCKOMAEMBIX; TPYIIIIOBOM COCTAaBE M CBOMCTBaX HE()TH U MPUPOTHBIX Ta30B.

2 MecTo qucuuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna XuMus, MUHEpaJorus U neTporpadusi BXOAUT B 00s3aTENIbHYIO YaCTh
y4eOHOro Ij1aHa 00pa3oBaTEIbHON MPOTPaAMMBI.

JIist M3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAIICHIS ),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIUILTNH/ TIPAKTHK:

Oprannueckast XuMus

Beenenue B HanpaBieHue

3nanus (YMEHHUS, BIAJICHUS ), TOJIyYCHHBIC NIPU U3YYCHUU JAHHOW JTUCIMUILTAHBI
OyIyT HEOOXOUMBI I U3YYECHUS] TUCITUILINH/TIPAKTHK:

XUMUYECKasi TEXHOJIOTHSI TOIUIMBA U YTIIIEPOJHBIX MaTEPUAIOB

Teopernueckre OCHOBbI XUMHUYECKOW TEXHOJIOIMH TOILJIMBA U YTIEPOIHBIX
MaTepuaioB

KokcoBanue yriei

IToaroroBka yrieu 1ist KOKCOBaHUS

3 Komnerenuuu odyyaromerocsi, popmMupyemMbie B pe3y/bTaTe 0CBOCHHS

AUCHUILIMHBI (MOYJIsS1) M IJIAHUPYEMble pe3yJIbTaTbl 00y4eHH s

B pe3ynbraTe 0OCBOGHUS TUCHMITIMHBI (MOIYJs) «XUMUS, MUHEPAIOTUs U
netrporpadus» odydarouuiics J0KeH 001a1aTh CAeIyOIMUMI KOMIETEHIUSAMMU:

KOI[ HHJUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben HU3y4aTb, aHAJIU3HUPOBATH, UCIIOJIb30BATh MCXAaHNU3Mbl XUMHWYCCKHUX
peaKHHﬁ, MMPOUCXOAININX B TCXHOJIOTHYCCKUX IIPOLECCAaX U OKPYKAOIIEM MUPEC,
OCHOBBIBAsICh HAa 3HAHUAX O CTPOCHHHU BCHICCTBA, ITPHUPOIC XHUMHUYECKOH CBSI3U U CBOMCTBAxX
PA3JIMYHBIX KJIACCOB XUMHNYCCKUX DJICMCHTOB, COG}IHHGHHﬁ, BCIICCTB 1 MaTCpHaJIOB

OIlK-1.1 Hcnonb3yeT 3aKOHBI XMMHUH IIPU U3YYEHNUH U aHAJIN3€ TEXHOJIOTMYECKUX
IIPOLIECCOB U IPOLIECCOB B OKPYIKAIOIIEM MUPE
OIIK-1.2 Pemaer TexHOIOrMYECKHE 3aa41 C UCIIOIb30BAHUEM 3HAHUU O

CTPOCHHH BCIICCTB, IIPUPOAC XUMHUYECKOH CBSI3U U CBOMCTBAX
Pa3JIMYHBIX KJIACCOB XMMHUYCCKHUX 3JICMCHTOB, BCIICCTB U MaTCPHAJIOB

OIIK-1.3 [IpuMeHsieT 3HaHUS O 3AKOHOMEPHOCTAX XUMMUYECKUX IIPOLIECCOB MTPH
pPEHIEHUH TEXHOJOTUYECKUX 3a]1a4




4. CTpykTypa, 00b€M U cofepkaHue JUCUUIIMHBI (MOTYJISA)

OO0mmas Tpy10eMKOCTh JUCIIUTIMHBI COCTaBIIsIET 3 3adeTHBIX eauHull 108 akasn. 9acoB, B TOM

HUCJIIC:

— KOHTaKTHas paboTa — 55,9 akaj. 4acoB:

— aynutopHas — 54 akaj. 4acos;

— BHeayauTopHas — 1,9 akaj. 4acos;

— caMoCTosTelIbHas paboTa — 52,1 akaj. 4acos;
— B hopMe IpaKTHIECKOH MoaroToBKu — 0 akaj. 4ac;

®dopma aTTecTaluy - 3a4eT

AypauropHas 3 =
o | xonrakTHAS pabota E = dopma Tekymero
¢
Pasnen/ Tema % (B akax. gacax) g > Bun 5 KOHTPOJIS Kox
< & © | CaMOCTOSATENBHOM |  yCIIEBAEMOCTH H
JUCLUATUINHBI 5 £ o . | xoMnerenyu
@) g £ paboTHI IIPOME)KYTOYHOM
Tex. JSIZE- H§:§T~ 5 % aTTeCTallui
1.
OIlK-1.1,
1.1 I'oproune UckomaeMeie [Honroroska x .
WX BIIbL 3 6 TeCTHPOBAHHIO YcTHbli onpoc OIIK-1.2,
OIIK-1.3
1.2 O6mast xapakTeprcTiuKa
U OTJIMYUTEINIbHBIC IPU3HAKH IMonroroBka
4 4 Tect OIlIK-1.1
TI'Y Ha pa3nU4HBIX CTagUAX TECTUPOBAHUIO
XUMHYECKOU 3penocTH.
[ouck
. OTIOJTHUTEIBHOMN
1.3 I'pymnrioBoii coctaB ZIL/IH (bopmamas o
pacTeHuit 4 6 sa a}?HoﬁHTeMe Tect OIlK-1.1
yrieoOpa3oBareneit o ’
[ToaroroBka k
TECTUPOBAHHIO
1.4 Teoxumus HoroTosKa K
yraepoaa.KpyrooGopor 2 6 Tecfn OBAHMIO Tecr OIlK-1.1
yriepoja B Ipupoie. p
4
1.5 Ilpomeccor
TopdooOpa3oBaHusL.
[ToaroroBka k
TopdsiHas craaus 2 2 A Tect OIlK-1.1
FYMYCOBBIX 1 TECTUPOBAHHIO
CanpoIeUTOBBIX yrieh
1.6 BypoyronbHas u
KaMEHHOYTOJIbHAsI CTaJlul o/roTosKa K
TYMYCOBBIX yTJeH. 3 2 Tecfn OBAHIIO Tect OIlK-1.1
Kamennsie yriu u p
AHTPALUTHI
. 3amura
1.7 Tlerporpaduyeckuit ' .
cocras TTU 18/7.2 [MoaroroBka nabopaTtopHOn OIlK-1.1,
Muse anorl;mecmﬁ cocTaB 4 " ' 6 naboparopHoMy | paboter. OTuer o OIlK-1.2,
TIH P 3aHATHIO nabopaTtopHoOn OIIK-1.3
’ pabote
1.8 O6pazoBanue Tect. YcTHBII
2 2,1 OIIK-1.1
KaMEHHOYTOJIbHBIX orpoc




bOacceiiHoB

1.9 MakpomornekyspHOe [Touck
crpoenne TI'U. I'unotessl 4 2 JIOTIOJTHUTEILHOM Tect YcTHbIM OIK-1.1
CTPOEHUS OPraHUYECKOM nH(GOPMAITUH 110 ormpoc '
maccel TTU. 3aJJaHHOU TemMe
1.10 I'eonorust yrombHBIX
MecTopoxkaeHnit (CtpoeHne
PO (Crp ITouck
YTOJIBHBIX TUIACTOB, METOBI . .
N JIOTIOJTHUTENbHOU Tect. YcTHbIN
pa3BeIKU, MECTOPOXKICHUH, 2 2 OIlIK-1.1
HHPOPMAIHH 10 orpoc.
METO/TbI SKCILTyaTalluK .
N 3aJaHHON TEME.
MECTOPOXKICHUMN, OTICHKA
YTOJIBHBIX MECTOPOKICHHIA)
1.11 Teopun
TIPOUCXOXKACHHUS HEPTH.
DHU3UKO-XUMUYECKUE IToaroroBka x Tect. YcTHbIN
" 4 2 A OIIK-1.1
CBOWCTBA HE(PTH. TECTHPOBAHHIO onpoc
KoMnonenTHbIH
cocrtaB HePTH
1.12 ITpupoaHbie ra3sl UX IToaroroBka k
PHpoL 2 2 A Tecr OINK-1.1
BUJIbI U KJTacCHU(UKALIUSI TECTHPOBAHHIO
1.13 3HaueHme roproYnx
HCKOITA€MBIX B TOILIMBHO-
SHEpPreTHUECKOM OaaHce.
3amacel, 700b4a 1 CaMOCTOSITEIbHOE
MOTpeOIeHHE TOPIOYUX H3yYCHHE
uckomnaemeix B PO u 3a yueOHO# 1 OIIK-1.1,
pyOeKOM, UX CTPYKTYpa U 2 HAYYHOM YCTHBIN Onpoc OIlK-1.2,
TEeHICHIINY N3MEHEHUSI. JUTEPATYPBHI. OIlK-1.3
3HaYeHHE TOPIOYUX IToaroroska
HCKOTIAEMBIX KaK CBIPbS IS pedeparos.
XUMUYECKOH U IPYyTruX
oTpacieil HapoJHOTO
X03sICTBA.
OIIK-1.1,
1.14 KonTpons 8 3auer Tect OIIK-1.2,
OIIK-1.3
18/7,2
HWroro no pazneny 36 " 52,1
18/7,2 .
Hroro 3a cemectp 36 " 52,1 3a4éT
18/7,2
Hroro no aucuuruinie 36 52,1 3a4er

u




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B nporiecce npenogaBaHus TUCHMILTAHBI « XUMUS, MUHEPAJIOTHS U TIETporpadus
MIPUMEHSIFOTCS TPAAUIIMOHHAS ¥ MOAYIbHO-KOMITETCHTHOCTHAS TEXHOJIOTHH.

Jlexiuu poXoAsT Kak B opMe JISKIIMU-UH(POpMAIiH, TaK U B GOpMeE JICKITHH-
BHU3yau3auu. JIeKIuu IpoBOASTCS ¢ UCIOIb30BAHUEM HHTEPAKTUBHOTO METO/IA —
«00y4YeHHE Ha OCHOBE OIBITa» I CO3JIaHUs aHAIOTHA MEXIy U3y4aeMbIMH SBJICHUSIMU U
3HAKOMBIMU CTYACHTAM XHU3HEHHBIMH CUTYAIUSIMU U 00Jiee TITyOOKOrO yCBAaMBAHUS
M3y4aeMbIX BOIIPOCOB.

JIeKIIMOHHBIN MaTepuall 3aKpeIIsSeTCs B X0/1€ JIA00PATOPHBIX padoOT, Ha KOTOPHIX
BBITIOJTHSIOTCS TPYIITOBBIC MM MHIUBHIYaJIbHbIC 3aJIaHUS 110 TPOUICHHON TEMeE.
KoHTekcTHBIM MeTo1 00yUeHHUs IIPH ITPOBEICHUH JTA0O0OPATOPHBIX 3aHATHH MTO3BOJISCT
YCBOUTH MaTEpUa IyTEM BBISBICHUS CBSA3CH MEXKIY KOHKPETHBIM 3HAHUEM H €T0
npuMeHeHneM. [Ipu 3amuTe 1abopaTopHBIX padOT MPOBOAUTCS yUeOHAs TUCKYCCHS, KaK
METOJT HHTEPAKTHBHOI'O 00yUYEHHs, TIO3BOJIAIONIAs OOMEHUBATHLCS B3IJISIAMU CTYICHTaM I10
KOHKpETHOM mpoOiieMe. BbICOKast CTENCHh CaMOCTOSATEIbHOCTH BBIOJIHEHUS CTYICHTAMH
J1a00paTOPHBIX PadOT CIIACOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIILJICHUS U 00Jiee TITyOOKOMY
OCBOCHUIO TEOPETHUUCCKHUX TOJIOKEHUH, H3yUCHHBIX Ha JICKIUIX.

CamocTosTenpHas padoTa CTYJACHTOB CTUMYJIUPYET CTYACHTOB K CAMOCTOSTEIIbHON
popaboTKe TEM B MPOIIECCEe MOAMOTOBKU K Ja0OPATOPHBIM padoTaM M UTOTOBOM
aTTEeCTallUU.

HToroBas arrecTarys — 5K3aMeH ITPOBOAMUTCS B (hopme TecTa

6 YueOHO-MeTOqHYeCKOE OOecTieyeHHe CAMOCTOATEIbLHOM padoThl 00yYarommuXxcst

[IpencraBieno B mpuioxeHuu 1.

7 OueHo4YHbIE CpeCTBA JAJIA MPOBeIeHHs] IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYEeCKOEe M HH(pOPMALIMOHHOE 00ecTieYeHHe U CHMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. Xumus roprounx uckornaemsbix : yaeOHuk / O. M. Cepebpsikos, T. C. CMupHoBa,
B.C. Mepuesa [u ap.]. — 2-e u3a., gon. — Mocksa : UHOPA-M, 2022. — 404 ¢. — (Bsiciiee
oOpa3oBanme: Maructparypa). - ISBN 978-5-16-015577-7. - TekcT : »JIEKTpOHHBIH. -
URL:https://znanium.com/catalog/product/1041945 — Pexxum gocTyria: 1o HOIMHCKE.

2. Hesenpos, A.B. Xumust npupoHbIX SHEproHOcuTeNen [neKTpoH.pecypc]:
yaeOHoe mocooue / A.B. Hesenpos, E.B. Bacunwsesa, A.B. I[Tanun. — Kemeposo : Ky3['TY
umenu T.®. ['opbauesa, 2019. — 165 c. — ISBN 978-5-00137-054-3. — Texcr :

DIIEKTPOHHBIN // DNIeKTpOoHHO-OnOIMoTeyHas cucrtema «Jlaupy : [caiit]. — URL:
https://e.lanbook.com/book/122219 — Pexxum mocTyma: i aBTOPH3. MOIb30BATENIEH.

0) JJonmosiHuTeIbHAS JIUTEpaTypa:

1. CoBpemeHHbBIE aHATUTUYECKIE METO/IBI HCCIIEAOBAHUS TBEPABIX TOPIOYNX
UCKOMaeMbIX [DNeKTpoH.pecypc]: yuedHoe mocodue / C.A. Dmmreitn, B.M. Munaes, .M.
Huxutiaa (1 ap.]. — Mocksa : ['opras kaura, 2016. — 108 c. — ISBN 978-5-98672-451-5.
— TexcT : anekTpoHHbIH // DnekTpoHHO-0nbMroTeyHas cuctema «Jlanpy : [caitT]. — URL:
https://e.lanbook.com/book/101755— Pexum gocTyrma: s aBTOpHU3. MOJIb30BaTEIEH.

2. Manbnesa, I'. JI. [IpoMBIIIICHHBIC THITBI MECTOPOXKACHUN METANTMYECKHX,
HEMETAJUTMYECKHUX ¥ TOPIOYUX MMOJIE3HBIX HCKOMAaeMBbIX : yuebHoe mocobue / I'. JI. Manbiesa.
— Upkytck : UPHUTY, 2019. — 312 ¢. — ISBN 978-5-8038-1438-2. —



https://znanium.com/catalog/product/1041945
https://e.lanbook.com/book/122219
https://e.lanbook.com/book/101755

TekcT : anexkTpoHHbIi // JlaHb : 31eKTpoHHO-O0nbIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/217115 — Pexwum mocTyma: ajis aBTOPHU3. I0JIb30BaTEIICH.

3. EBmenoBa, I'. JI. HanpaBneHne KOMILIEKCHOTO HCIIOJIb30BaHMSI MUHEPATBHOTO
chIpbs : yuebHoe mocodue / I'. JI. EBMmenoBa. — Kemeposo : Ky3I'TY umenu T.D.

I'opbaueBa, 2017. — 115 ¢. — ISBN 978-5-906969-05-7. — Tekcr : anekrponHbIi // JIaHb :
3JIEKTpOHHO-O0MOIHoTeuHas cuctema. — URL: https://e.lanbook.com/book/105391 —
Pexxum mocTyma: s aBTOpuU3. MOJIb30BATEIICH.

4. CoBpeMEHHbBIC aHAJTUTUYCCKHE METO/IbI HCCIICIOBAHUS TBEPABIX TOPIOUUX
HCKoIaeMbIX : yueOHoe rmocodue / C. A. DnmreitH, B. 1. Munaes, 1. M. Hukutuna [u np.].

— Mockga : I'opnas kawura, 2016. — 108 c. — ISBN 978-5-98672-451-5. — TekcrT :
AJIEKTPOHHBIN // Jlanp : AIIEKTPOHHO-OMOIMOTEUHAS cucrema. —
URL.:https://e.lanbook.com/book/101755 — Pexxum mocTyma: i aBTOPH3. MOJIb30BATEIEH.

5. ne B. A. buopedaitHuHT. DHEPrOHOCUTEIN U3 PACTUTEIHHOTO CHIPBS : yaeOHOE
nocobue / B. A. ne, B. 1. Pomun. — Cankr-IlerepOypr : CITOIJITY, 2019. — 100 ¢. —

ISBN 978-5-9239-1120-6. — Tekcrt : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-OMOIHMOTESIHAS
cucrema. — URL.: https://e.lanbook.com/book/125206 — Pexxum gocTyna: ajist aBTOPHS3.
MOJIb30BaTEIEH.

6. Crepnenko, 3. B. [lerporpacdus : yue6Hoe nocobue / 3. B. Crepnenko, T. B.
JlorsunoBa. — Craspomosie : CK®VY, 2016. — 78 c¢. — Tekcr : anekTponHbii // JlaHb
:37eKTpoHHO-0nbOmmoreunas cucrema. — URL: https://e.lanbook.com/book/155164 —Pexum
JOCTYTIA: JIJISl aBTOPU3. TIOJIb30BATEIICH.

B) MeToanueckue ykasaHus:

1. [Teryxos, B. H. MeTop! ucnpiTanus CeKaroe 1 KOKCYIOIIEH crmocoOHOCTH
KaMEHHBIX yTiei u muxTel : yaedHoe mocodue / B. H. Iletyxos, T. I'. Bonmomyxk ; MI'TV. -
Maruurtoropek : MI'TVY, 2014. - 1 sanextpon. ont. guck (CD-ROM). - 3ari. ¢ TUTYI1. 9KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/21325 - MakpooObeKT. -
Texcr : anexTpoHHbIHA. - CBeneHus noctymnssl Takxke Ha CD-ROM.

2. [MoaroroBka yrauei k kokcoanwuio : mpaktukyM / B. H. Ileryxos, J. A. Ky6ak, H.
1O. Ceeunukona, C. B. FOnuna ; Marautoropckuii roc. Texuanueckuii yu-T um. I'. M. Hocosga.
- Marautoropck : MI'TY um. I'. UI. Hocoga, 2021. - 1 CD-ROM. - 3arn. ¢ Tuty. 3kpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3077 - MakpooObeKT. -
TexcT : anexTpoHHbIH. - CBefeHus nocTynHbl Takke Ha CD-ROM.

3.CBeunukoBa, H. FO. Xumnueckas TeXHOIOTHsI TOTUIUBA : y4eOHO-METOINYECKOE
nocob6ue / H. FO. Ceunukona, C. B. IOauna, T. I'. Bonouryk ; MI'TVY. - MarHuToropck :
MI'TY, 2018. - 1 anekrpos. ont. auck (CD-ROM). - 3aru. ¢ Tuty. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2153 - MakpooOBbeKT. - TekcT :
ANEeKTPOHHBIN. - CBeeHus nqoctymnHsl Takxke Ha CD-ROM.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypebl:

IIporpammHoe o0ecnieuenune

HaumenoBanue .
o No norosopa Cpok AeicTBUS TUIEH3UU
7Zip cB00OOTHO pacnpocTpansiemoe [10 0eccpovHO
FAR Manager cB00OTHO pacnpocTpansiemoe [10 0ecCpovHO
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
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| bpay3zep Yandex | CBOOOIHO pacpoCTpaHsIEMOE | 06eccpovHO

HpO(l)eCCI/IOHa.]'IbHBIe 0a3bl JaHHbIX U ]/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIC CHCTEMbI

HazBanue kypca CchlUIKa
DrexTpoHHbIe pecypesl oubmmorexkr MI'TY um. 1. | https://host.megaprolib.net/MP01
Hocogra 09/Web
Poccuiickas I'ocynapcTBeHHas oubmorexka. | https://www.rsl.ru/ru/4readers/cat
Karaymoru alogues/
HannonansHas nH)OpManmoHHO-aHATUTHYECKAS URL:
cuctema —  Poccmiickuii  umHzekc  Hayunoro | https://elibrary.ru/project _risc.asp
[IUTHPOBAHUS

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIOYAEeT:

Y4eOHble ayIUTOPUU IJIs1 TPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA ay TUTOPHS

MynsTUMeANITHBIE CPEACTBA XpaHEHUs, Iepeaaun | MpeACcTaBIeHUS HHPOPMAIIHH

Y4eOHast ayTuTOpHs AJIs TPOBEICHHUS JTA00OPATOPHBIX padoT: J1abopaTopust o
XUMHUYECKON TEXHOJIOTUHU TOILJIMBA

O6opynoBaHue U PEAKTUBBI IS BHITIOTHEHUS JIa0OPAaTOPHBIX padoT:

-mydenbHbIe KA,

- CYIIUJIbHBIN MIKad;

- QHAJIUTUYECKUE BECHI;

- IUTUTKY 3JIEKTPUUECKUE;

- MUKpOCKoOT 3ekTpuyeckuit MIH-9;

-poro mukpockon orpakeHHoro ceera [IOJIAMP — 312;

- cTaHOK /17151 moaupoBku nungos CLLITIM

- XUMHYECKHE PEaKTUBbI, XUMHUECKasl TOCY/1a, BOJSHbIE OaHU, TEPMOMETPHI U T.11.

Y4eOHble ayAUTOPUHU I TPOBEICHUS TPYMIOBBIX U HHIWBUYaTbHBIX
KOHCYJIbTallMM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHBIX aTTECTAlUN

Jlocka, MyJIbTUMUIUAHBIA IIPOEKTOP, IKPAH

[TomenieHus A caMOCTOSTENbHOM pabOThl 00yYarOIUXCS

[epconanbHbIe KOMITBIOTEPHI ¢ TakeToM MS Office ¢ BbIX0IOM B HHTEPHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

[Tomerienue Juist XpaHeHHUs U TPOPUIAKTHUECKOTo 00CTy)KMBaHUs y4eOHOTO
o0opy10BaHUS

Cremnaxu, celibl 1151 XpaHeHHs] y4eOHOTO 000py10BaHMUS;

WHCTpYMEHTHI 17151 peMOHTa J1a00paTOPHOTO 000PY10BaHHS
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Ipuioxkenne 1
Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcst

[To nqucuuminnae «XUMUs,, MUHEPAJIOTHA U NeTporpadus MperycMOTpeHa ayIuTopHas U
BHEAyJUTOPHAsl caMOCTOsITEIbHAsA paboTa oOydaroumxcs. AyTUTOpHas CaMOCTOsITeIbHAs pabo-
Ta CTYJIEHTOB IPEIOIaraeT TECTUPOBAHKUE CTYJCHTOB pacueT U 3alIuTy JabopaTOPHBIX paboT

Bapuanm mecmoesozo 3auemnozo 3adanus (npeonoiceHvl 6apuaHmsl ONEEn0s)
1.Kakue yrieBoiopoibl HE COAEPIKaTCs B IPUPOTHON HePTH?

2. BemiectBa sBISAIOLIMECS UCTOYHUKOM dHEPIUHU, TUTAHUS

3. Kakue KOMITIOHEHTHI TBEPAOTO TOIUINBA SIBIAIOTCS OAJUIACTHBIMH MIPU CYKUTAHUN?

4. Kakue BelpakeHUs NpaBWIbHbIL. Pacimgpyiite ux.

5.Yto BKIIIOYAET B ce0sl TEXHUYECKHI aHAIN3 TOILUIUBA?

6.0T yero 3aBUCHUT BBIXOJ JIETYYHX BELIECTB B TOIUIMBAX?

7.B KakoM M3 NepeyrCcIeHHbIX BUAOB TOIUIMBA MAKCUMAaJIbHO MPOLIEHTHOE CO/IEpIKaHUE YIiIepo-
na?

8. [Ipoucxoxxnenue yrien u HeTH CBSI3aHO C ...

9.HazoBuTe TIaBHBINA MPU3HAK, OTIMYAIONINN OypbIe yriu oT Topda

10.Merarenes — 310 ...

11.ITpotuecc oTopdeHeHus: paCTUTEIBHBIX OCTATKOB HJIET

12. Hazosure I'H, xotopble 00pa3oBairch NPEUMYILIECTBEHHO U3 HA3€MHOM paCTUTEIbHOCTU
13. ITappaminueckoe HaKOIUIEHUE C aBTOXTOHHBIMU IIACTAMU 3TO. ..

14.IIponymepyiiTe BelecTBa B MOPSIIKE BO3PACTAHUS X YCTOMUMBOCTU K OMOXUMHUYECKOMY
BO3JIEHCTBUIO

15. B kaMeHHBIX yIIsX TYMHHOBBIE KUCIIOTHI 00pa3yroTcs. . .

16. PacnionoxuTe yriim o CTajusM XMMUYECKON 3pEJIOCTH, HAUMHAsI C HAUMEHEE 3PEeiblX

17. Cornacuo Teopun KeMuy>KHUKOBA, IJ1aBHYIO pOJib B MOBBILIEHUH cTeneHu 3penoctu TT'U
Urpaer ...

18. CornacHo npaBuity XuiabTa «B OJHOM U TOM e OacceiiHe ¢ yriayOieHneM OT IjIacTa K IJa-
CTY» ...

19. lnutensHOE BO3/AEUCTBHE a3pO0OOB HA paCTUTENIbHBIA MaTepHal. ..

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

21.0Ompenenure THUI TOIUIMBA O €ro XapakTepHbIM mpusHakam W- 30%, coiep>KUT r'yMUHOBBIE
KHCIIOTHI, 1BeT uepHbii, Vdaf- 46%

22. Yroab MOXHO IPEACTABUTh KAaK ...

23.MoxHO 1 (hOpMEHHBIE PJIEMEHTHI HAOTIOIATH ...

24. KaMeHHbI€ YIIIH cpeiHeN cTaauyu MeTamopdu3Ma 00J1aat0T BIaXKHOCTHIO BO3TYIIIHO-CYXOI0
MaTepuana:

25.MenaHOUINHBI 3TO. ..

26. Kakast coctaBisionas 4acTb pacTeHUH SBIISETCSI OCHOBHBIM yriileo0pa3oBaTeniemM?

27.ITo cBOEMY CTPOEHUIO IEKTHHOBBIE BELIECTBA 3TO ...

28.Yucno mr KOH, u3pacxonoBaHHBIX Ha HEUTpaIM3aluio 1 T xupa.

29. Ilpu nmepexonae ot Topda K OypsIM YIIIIM KOJIUYECTBO TYMUHOBBIX KHUCJIOT. ..

30. BemecTBa, pacTBOpHMBI B cMecH O€H30J1a U criupTa?

31. Kakum o6pazom Moriia 00pa3oBaThCsi He()Th, COTIIACHO OPTAHMYECKON TEOPUU 00pa30BaHMS
HedTH?

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

33. Kakum 00pa3om mMor 00pa3oBaThCs yroib , COrJacHO OMOXUMHUYECKON Teopuu ?
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34. B kakux mMecTax 1men npoiecc HedreoopasoBaHus?

35. Kak HazpiBaercst mepBu4Hasi HeTh?

36. Uto sBNseTCS] KOHEUHOW CTaAMeN IPEBPALLIEHUS] PACTUTENbHBIX OCTaTKOB B OKUCIUTEIbHON
cpene?

37. Ilpu yBenu4eHUH TeMIepaTypbl B HE(YTIHOM MECTOPOKICHUN KOJIMYECTBO Ia30BOTO OEH3H-
Ha

38. B xakoMm nopsaKe BBIXOJAT KOMIOHEHTHI MECTOPOKICHHS MPU BCKPHITUU HEDTIHOTO rOpH-
30HTa?

39. Kakoii 13 MaKpOKOMITOHEHTOB YTJIs IOX0K Ha IPEBECHBIN yTOJib, IPXU HAKaTUU HOKOM OT-
JIeJIIeTCs OT MPOCIIOEK U THE3], JIETKO PACTUPAETCS MEXAY NaJIbLIaMU B ITOPOILOK.

40.Kakoii n3 MUKpOKOMIIOHEHTOB 00JIaJ]acT HAaWIydIlel CIICKaeMOCThIO?

41. Kakue popMeHHBIE JIEMEHTBI COCTABIISIOT OCHOBY CaIllPOIEIUTOBBIX yIiIeh

42. BeuiectBa, cojiepKallue ci0KHbIE 3(UPbl BHICOKOMOJIEKYJIISIPHBIX KUPHBIX KUCIIOT U BBIC-
[IMX COUPTOB HOPMaJIbHOTO cTpoeHus. Copaepixkar cBoO6oaHbIe KUCAO0Th 24-34, ciuptel C24 1o
C34, u HachlIeHHBIE yIiIeBOAOpOAb! 25 10 31.

43. BemiecTBa, BbIICNSIEMbIE U3 TOTUIMBA LIEIOYbIO

45.HedTs 3ameraer B...

46.HazoBuTe BeliecTBa, OTHOCSIIMECS K aKayCTOOMOJINTaM

47. Hedtu pazpensroTcs Ha ...

48. TorumBO, HE PACTBOPUMOE B IIEJIOYAX, C BIArOM BO3AYIIHO cyxoro marepuana 1,5 %, gep-
HOTO 1IBE€Ta

49. Tonnua npu 06pa30BaHUU KOTOPBIX HE 00Pa3yIOTCsl TYMHUHOBBIE KUCITOTHI

50. Bsizkas Mmacca, B BO3AYILITHO-CYXOM COCTOSIHUU JIOMKasl, B Hel IPOUCXOAUT CTaOUIH3als
WJIM HEKOTOpas MOTEPS BOJOPO/IA U Pa3BUBAIOTCA OKUCIUTEIbHBIE IOTEPS  BOJOPOJA , UIYT
OKHUCJIUTEIbHBIE TIPOIECCHI, BBI3BIBAET O0OPA30BaHUE YEPHBIX BOJI

Bonpocwi ona 3auwgumer rabopamopnvix padom

Uro Takoe MUKpO- U MakporeTporpadguueckuii aHanus yriaeu ?

Llens mpoBeneHus neTporpaguueckoro cocrana yriei .

CaoiicTBa 1 0COOEHHOCTH MAaKPOMOJIEKYJIIPHOTO CTPOEHUS! BUTPUHU3UPOBAHHBIX U (DIO3UHUPO-
BaHHBIX KOMIIOHEHTOB.

Kakmne MUKpOKOMIOHEHTHI 00YCIIaBIMBAIOT CIIEKAEMOCTh yTJIeH U MEXaHUYECKYI0 IPOYHOCTh
KOKca?

[TeTporpaduyeckuii coctaB yrien pa3inuuHbix 6acceitHoB Poccun.

M3MeHeHne TEXHOJIOTHUECKUX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B 3aBUCUMOCTH OT
cTaauu Metamopu3Ma U IpUPO/Ibl TOIUIKBA .

[To pe3ynbTaTam uccie0BaHUH MOACYUTATH COIepKaHue (DIO3MHE3UPOBAHHBIX MUKPOKOMIIO-

HCHTOB B yTIJIC



IIpuioxenne 2
OueHouHbIe cpecTBa IS NPOBeleHNs] IPOMEKYTOYHOM aTTecTaluu

a) [lnanupyembie pe3yJbTaThbl 00yUeHUS U OLIEHOYHbIE CPEACTBA /ISl POBEACHUSA MPOMEKYTOUHON aTTecTAlNM:

CrpyKTypHBII
DJIEMEHT
KOMIIETEHIIUU

[Inanupyemblie pe3ysbTaThl 00ydeHUs

OneHouHbIE CpeCTBA

OIIK-1: CnocobeH n3yuarb, aHaIM3UPOBATh, UCIIOJIb30BaTh MEXaHU3Mbl XUMHUYECKUX PEAKIIUM, TPOUCXOSAIINX B TEXHOJIOTUYECKUX MTpOLIeccax U
OKPY’KaroIlleM MHUPE, OCHOBBIBASICh HA 3HAHUSIX O CTPOCHUU BEILECTBA, IPUPOJE XUMUYECKOU CBSI3M U CBOMCTBAX PA3JIMYHBIX KJIIACCOB XUMUYECKUX

3JICMCHTOB, CoeHHHCHHﬁ, BCIICCTB U MATCPUAIIOB

OIlK-1.1

I/ICHOHBB}/CT 3daKOHbI XUMHUH ITPU U3YUCHHUU
M aHaJIM3C TCXHOJIOTMYCCKUX MTPOLECCOB U
MMpoNHeCcCOB B OKPYKAKOIIECM MUPEC

Onuuure Kaaccu(pUKaLU0 TOPIOYMX HCKOMAEMbIX IO arperaTHOMY COCTOSIHUIO, CBOM-
CTBa U KJ1accu(UKaLMs IPUPOIHBIX KAMEHHBIX MAaTEPHAJIOB.

Oxapakrepu3yiTe OCHOBHBIE ITTyOMHHbIE TOPO 1bl. OCHOBHBIE HU3IMBIINECS TOPOIBI.
HazoBute BemecTBa, OTHOCSIIMECS K aKayCTOOMOIUTAM

OTBeTUTH Ha BOIIPOCHI:

1..BemecTBa sBisOMKEcs HCTOYHUKOM SHEPTUU, TUTAHUS . ..

2.Merarenes — 3710 ...

3.Ilporecc otropdeHeHus pacCTUTEIbHBIX OCTATKOB UJET

Hazosure ', koTopble 00pa3oBaucCh NPEUMYIIECTBEHHO U3 Ha3€MHOW PacTUTEIbHO-
CTH

JluHaMmoMeTaMop(u3M 3TO U3MEHEHHE OPTaHUYECKOTO BEIIECTBA ...

Kaxkue yrimeBogopoasl He copepxkaTcsi B TpUPOIHON HedTH?

Kaxoii 13 MakpOKOMIIOHEHTOB YIJISl IOXO0K HA IPEBECHBIN YroJlb, IPU HAXKATUU HOKOM?
OTZIENSAETCA OT MPOCIOEK U THE3/, JIETKO PaCTUPAETCS MEXAY MaJblaMH B IIOPOIIOK.
Kakoit 13 MUKpOKOMITOHEHTOB 00J1aJJaeT HalTy4IlIel CIIeKaeMOCThIO?

Kaxue ¢popmeHHbBIE 3JIEMEHTBI COCTaBJISIOT OCHOBY CaIllpOINIEIUTOBBIX yTiIei
10.Oxapakrepusyiite nerporpaduyeckuii coctaB yrieil paznuyabix 6acceiino Poccuu.

OIlK-1.2

Pemraer Texmomorndeckue 3aJa4u C HUC-

1.OnpenenuTe TUI TOIJIMBA MO ero XapakTepHbM npusHakam W- 30%, conepuT ry-




CTpyKTypHBI

JJIEMEHT I1nanupyemsle pe3yabTaThl 00y4YeHUs OneHouHble CpeCTBA
KOMIIETEeHIIUH

H0JIb30BaHUEM 3HAHUN O CTPOCHUU Be- MHHOBBIC KHCIIOTBI, IBET 4epHbIit, Vdaf- 46%

LIECTB, IPUPOJI€ XMMUUYECKOH CBSI3U U 2.0npenenuTe TUII TOILIMBA IO €ro XapakTepHbIM npusHakaM C - 88 %, He coaepKuT

CBOWCTBAaX Pa3JIMYHBIX KIACCOB XMMUYE- T'YMHUHOBBIE KUCJIOTHI, LIBET YEPHBIH, BIaKHOCTH - 3%0

CKHX 3JIEMEHTOB, BelecTB U MaTepuanoB | 3.0mnpenenure coaepkaHue TON WIM HHOW IpyHIbl MUKPOKOMIIOHEHTOB B ITPOLIEHTaX K
00111eMy KOJIMYECTBY OpPraHMYECKONW MacChl yIils
Kakwue BeIpaskeHUs TpaBWIbHEL. Pacmmdpyiite ux.

A.H'B. WP B. SOJI. AP E. A
OTBeTUTH Ha BOIIPOCHI:
1.Pacnionoxxure TOIUIMBO 110 CTaJAUAM XUMHUYECKOH 3penocTy, HauMHasl ¢ HauMeHee 3pe-
JBIX
A. Cnanupl b. Aatpanutst B. Kokcossie yriu I'. XKupusie 1. Topd
2.Kaxk onpenenuTs CpeJHUI MOKa3aTelb OTPaKEHUsI B MOHOXPOMAaTHUECKOM CBETE B
umMMepcrorHoM Macie (Ru®) s olleHKH XMMHYECKOH 3peloCTH TOIUIHBa?
3.B uem paznuune Mexay NOHITHEM «KOKCYEMOCTbY» U «CIIEKaeMOCTh» yriein?
4. Ot 4ero 3aBUCHUT TOJILMHA IIACTUYECKOTO CJI0s?
5. Kakue nporiieccbl TEpMHUECKOM 1ECTPYKIIUU YISl ONPENEISIIOT YCaaKy?
6.YTo mpUHUMAIOT 3a STAJIOH OTpa)KaTeJIbHON CIIOCOOHOCTH penbeda B yrie?
7.0mpenenuTe TUI TOIJIMBA 110 €ro XapakTepHbIM npu3Hakam C - 88 %, He comepK uT
T'YMHUHOBBIE KHCJIOTHI, IIBET YEPHBIH, BIAKHOCTH - 3%0
OIIK-1.3 [IpuMmeHsieT 3HaHUS O 3aKOHOMEPHOCTAX 1. IIpurotoBUTH AaHILTU(PBI-OPUKETHI

XUMUYECKUX IIPOLIECCOB MIPU PELICHUH
TEXHOJIOTMYECKUX 3a7a4

2.0tnonaupoBarh aHILIH(-OpUKeT
3.0npenenuts coaepkaHne MUKPOKOMIIOHEHTOB
['pynnsl BUTpUHNTA

I’ pynma cemuBuTprHUTA

JT'pynna ¢rozura

I'pynna neiintuHuTa

I'pynna ansruaura

I'pyniia MUKCTUHUTA




CTpyKTypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3yabTaThl 00yUeHUs

O1neHOYHBIC CPEACTBA

.MuHepanpHble IpUMECH

BbInoHUTE 3a71aHNE U OTBETUTH HA BOIPOCHI

1.0OnpenenuTs U3 KakUX NeTporpapuueckux KOMIIOHEHTOB COCTOST aHAIU3UPYEMbIE YT-
.

Kak n3MeHseTcs KoJIm4ecTBO MUKPOKOMIIOHEHTOB C YBEJIMYEHUEM CTaJMH METaMOp-
¢buszma?

Kakue niseta umeroT (popMeHHbIE 3JIEMEHTHI B IIPOXOJIAIIEM CBEeTe?

OmnpenenuTh K KaKOH CTENeHH MeTaMOp(r3Ma OTHOCSATCS HCCIIEyEeMbIe YTIIH
2.1IpoBecTH TEXHUYECKUN aHAJIU3 YIJIEH: ONPEACIUTD 30JbHOCTD; BJIAYKHOCTh, CEpPHU-
CTOCTb, BBIXO/JI JIETY4UX BeliecTB. Ha 3ToM 0cHOBaHMM cl1enaTh BHIBOJIBI O BO3MOKHOM
TE€XHOJIOIMYECKOM UCIOIb30BaHUM YIS

3.0ueHuTe U3MEHEHNE TEXHOJIOTUYECKMX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB
B 3aBUCUMOCTH OT CTaIuM MeTaMopdu3Ma U IPUPOIbl TOILUIHBA.

4.01eHuTh 60J1e€ IKOHOMHYECKHU-TIEIECO00pa3HOE MPOMBIIIJIEHHOE UCTIOIB30BaHIE
TT'U, B 3aBUCUMOCTH OT mneTporpaduyeckoro cocrana yried. HaMeTuTb TeXHOIOTHIO
1X 00oraiieHus, OTHECTH JJAHHBIA YToJIb K ONPEEICHHON TEXHOJIOIMYECKON MapKe .




6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallui, NMOKa3aTe/JIn U KPUTEPUHU OLlCHUBA-
HUA:

[TpomexyTouHas aTTecTanus M0 AUCHUILTNHE « XUMUS, MUHEPAJIOTHsI U IeTporpadus BKIIOYa-
€T TCOPCTUUCCKUC BOIIPOCHI, ITIO3BOJIAIOIHNEC OLICHUTL YPOBCHL YCBOCHH A O6y‘-IaIOH_II/IMI/IC$I 3Ha-
HUH. 3ader mpoBoAuTCcs B hopme TecTa.

IToka3zaTenu u KPUTCPHUHA OLICHUBAHUA 3a4€Ta:

— Ha OIICHKY «3a4TeH0» — 00yJaroIHiicsi IeMOHCTPUPYET BBICOKHIA M CPEAHUHN YpOBEHB cop-
MHPOBaHHOCTH KOMIETEHIINI, BCECTOPOHHEE, CUCTEMAaTH4YeCKOe U ITyOoKoe 3HaHHE Y4eOHOTO
Matepuaia. [IpaBunbHbIe OTBETHI JOJIKHBI COCTABIATE Oosee 50% OT npeioKeHHbIX BOIIPOCOB

— Ha OIICHKY «HE€ 3a4YTCHO0» — 06y‘IaIOIJ_II/II710H ACMOHCTPUPYCT 3HAHUS HC 6osee 50% TCOPECTHUYC-
CKOI'0 Marcpuajia, J0IMyCKacT CyICCTBCHHBIC OHH/I6KI/I, HE MOXKXCT IMOKAa3aTb HHTCIIJICKTYaJIbHBIC
HaBBIKH.



