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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

XHUMHus TONJHUBA

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
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Cawm. pabora 92 (92 192 |92
Yacel Ha KOHTPOIIb 4 4 4 4
Uroro 108 | 108 | 108 | 108
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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOGHMS TUCHUIIIMHBL: 03HAKOMIICHHE OOYJAIONIUXCS C XUMHYECKOH IIPHPOIOH, CTPOCHHEM U CBOMCTBAMU
YIIeBOJOPOA0B HE(MTH U HEPTENPOAYKTOB M BO3MOKHOCTSAMH UX NPeoOpa30oBaHMs M UCTIONb30BaHUS.

1.2 | Bamaun:

1.3 | — u3yueHre METOUK IPOBEACHUS TEXHUYECKOIO aHAIIN3a,

1.4 | — o3HAKOMIICHUE C O60pyIIOBaHI/IeM JUTST TPOBEICHUA HEKOTOPBIX BUAOB TEX-HUYECKOI'O aHAJIn3a.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

bnoxk OIIT: b1.B.JIB.01

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂ])HOi/i NOAr0TOBKE 00y4aroerocs:

2.1.1 dusuka

2.1.2 | Xumus
2.2 JucuumianHbl (MOIY/IHM) U PAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NpeanecTByIee:

2.2.1 VICTOYHHKH M CUCTEMBI TEIIOCHAOKEHUS

222 MaTepI/IaHOBC,HeHI/IG 1 TCXHOJIOTHS KOHCTPYKIIMOHHBIX MaT€pUaIOB

2.2.3 | Merposorus, cepTUPHUKALUSA U TEXHUUECKHAE U3MEPEHUS

2.2.4 |Har"erarenu U TEIOBBIE ABUTaTEIN

2.2.5 |IIpou3BoACTBEHHAs MPAKTUKA IO MOIYYCHUIO MPO(eCcCHOHATBHBIX YMEHUH U OMbITa MPo(ecCHOHATBLHOMN NesITeNbHOCTH

2.2.6 | TonmuBO M TOIIMBOCKHIAIOIINE YCTPOHCTBA

2.2.7 | OU3HUKO-XUMHYECKHE OCHOBEI BOJOIOATOTOBKHU

2.2.8 | BropuuHsble 3HEPropecypchbl IPOMBIIIEHHBIX IPEANPUATAN

2.2.9 |KoncTpykimu u Temiosast paboTa MPOMBIIIICHHBIX ITeYeii

2.2.10 |KorenbHble yCTaHOBKH U IAPOI€HEPATOPHL

2.2.11 |Pemenue npukiaaHbIX 3a1a4 ¢ ucnoiaszoBannem MATLAB

2.2.12 | TemnmomaccooOMeHHOE 000PYTOBaHUE TIPEIIPHATHH

2.2.13 | TexHonoruueckue SHEProOHOCUTENN NPENIPUATHH

2.2.14 | DHeprocOepexeHHE B TEIUIOIHEPTETUKE U TEIUIOTEXHOIOTHU

2.2.15 |be3onacHOCTh JKHU3HEACATCILHOCTH

2.2.16 |HayuHo-uccnenoBatenbckas pabora

2.2.17 |IloaroToBka K HpoOLEIype 3aIIUTHI U 3alUTa BEITYCKHOH KBATU(PHKAITHOHHON pabOThI

2.2.18 |IlpennuriioMHas IpaKTHKa

2.2.19 | TemoBbIe AIEKTPUYECKUE CTAHITUI

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

YK-4: ucciaenoBanus

3HaTh:

VK-4-31 napaMeTpbl Ka4€CTBa BOJAbI U UX BIIUAHUC HA TCIIJIOOHEPIE€TUYCCKOC 060py£[0BaHI/IC, MIPUYMHEI 3aIrpsA3HCHUS BOIbI B
MpUpoaAC U B TCINIOOHCPTIECTUUCCKUX YCTAaHOBKAX

IIK-3: npon3BoACTBEHHO-TEXHOJIOTHYECKAS (B 00J1aCTH TENJI0IHEPTeTUKH U TEMVIOTEXHUKH)

3HaTh:

[IK-3-31 ¢u3nko-xuMHUIECKHEe OCHOBBI IIepepaboTKN MPUPOAHBIX YHEPTOHOCHUTENEH; NCCIeJOBAaHNS H SKCIICPHIMEHTHI B 001aCTH
XMMHUH U XUMHUYECKOH TEXHOJIOTUH TOILUINBA, HOBEHIIINE JOCTIKEHUS HAYKH U COBPEMEHHOM BBIYHCIUTEIBHON TEXHUKH B 001IaCTH
HOATOTOBKHU U TepepaboTKU TOMINBA

OIIK-4: NpaKkTHYeCKas IIpO(l)eCCHOHaJI]:Haﬂ noaAroToBKa (CHOCOﬁeH Y4UTBLIBATH CcBoOiicTBa KOHCTPYKIIMOHHBIX MaT€PUAJIOB B
TCIUVIOTEXHHYECCKHUX pacyeTax ¢ y4€ToM TUHAMUYCCKHUX U TEeNMJI0OBBIX Harpysmc)

3HaTh:

OIIK-4-31 cBoiicTBa KOHCTPYKIIOHHBIX MaTEPUAaJIOB IIPH IPOBEICHUH TEIUIOTEXHUYECKUX PACUETOB

YK-4: uccinenopanus

YMmerb:

YK-4-Y1 cobupaTs 1 aHaTH3UPOBATH UCXOTHBIEC JaHHbIE I IPOSKTUPOBAHUS BOJIOIOATOTOBUTENBHBIX YCTAHOBOK




IIK-3: npou3BOACTBEHHO-TEXHOI0THYeCKast (B 00/1aCTH TEIVIOIHEPIeTHKHU U TEIJIOTeXHUKH)

YMmerb:

ITK-3-Y1 npuMeHsTh METO/IbI HCCIAEAOBAHUS U IPUMEHEHHUS TOILUTMBA U METO/IbI AHAITH3a U BHIOOPA ONTHMAIIBHBIX YCIOBHUIMA
nepepaboTKH TOILTHBA

OIIK-4: npakTHyeckasi npogeccHoHAJBLHAS MOATOTOBKA (CMOCO0EH YYUTHIBATH CBOICTBA KOHCTPYKIIMOHHBIX MAaTEPHAJIOB B
TEIVIOTEXHHYECCKHUX pacyeTax ¢ y4eToM JUHAMUYECCKHUX U TEeNJIOBbIX Harpy301<)

Ymern:

OIIK-4-Y1 npuMeHsTh METOIbI pacyéTa TeIJIOTEXHUYECKUX CBOMCTB IMPHU MCIIOIH30BAHUH TOTLTHBA

YK-4: ucciaenoBanus

Baagern:

YK-4-B1 TepMuHONOTHEH B 001aCTH XUMUH TOTLTUBA

K-3: NMPOU3BOACTBCHHO-TEXHOJIOTHYECKasA (B odacTn TEMJIOOHEPIreTUKHA U TeIIJIOTeXHI/lKI/I)

Baanernb:

[IK-3-B1 ombITOM MpakTHYECKUX PACUYETOB IIPH HCCIICIOBAHUN PEATBHBIX XUMHIECKUX TPOIIECCOB IepepabOTKH MPUPOTHBIX
SHEPrOpeCyYpPCOB, OMBITOM Pa0OTHI HA TEXHOJIOTHYECKOM 000pyAOBaHHH, TAOOPAaTOPHBIX YCTAHOBKAX M COBPEMEHHBIX MPUOOpax u
KOMITBIOTEpaAX

OIIK-4: npakTHyeckasi npogecCHOHATBHAS MOAT0TOBKA (CIOCO0EH YIMTHIBATH CBOHCTBA KOHCTPYKIMOHHBIX MATEPHAJIOB B
TEMI0TeXHMYEeCKHX PacyeTax ¢ y4eToM JHHAMHYECKHX H TelJI0BBIX HATPY30K)

Baagernb:

OIIK-4-B1 onbiToM BEIOOpa HEOOXOJUMBIX CBOHCTB TPH MCIIOJIB30BAHUU PA3IMYHBIX BHIOB TOIUIMBA

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIIeTeHIHit pecypchl padoThI

Paznen 1. ToniimBHOE
ceipbe. Knaccuduxanus

1.1 OOmas xapakTepucTHKa 2 2 JI1.1J11.2
OpraHUYECKUX COEANHEHUH. D122 53 54
Knaccugukanus n
HOMEHKJIATypa.

Auuxinyeckue
yrieBonopoast. /Jlex/

1.2 KapOouunknuueckue 2 2 JI1.1J12.1
YII€BOAOPOBL. 2.2
Kucnoponconepxamue 012233 54

OpraHUYeCKHE COETUHEHUSL.
OpraHnyuecKkue CoeAnHEHNs
cepbl U a30Ta. TorMBHOE
ceipne. /Ip/

1.3 WzyyeHne KUHETHYECKUX 2 2 JI1.1J12.1
XapaKTEPUCTUK COPOITUH JI2.2J13.1
kpacurens /J1ab/ J3.2

010223354




1.4

Odopmienue otueTa u
MOJrOTOBKA K 3aILlUTE
1ab0opaTOPHOH PabOTHI.
MarepuanbHEIil OamaHc
mpoliecca ropeHust
OpPraHUYECKOro TOILIHBA.
Baxmneiimme
TEMIOTEXHUYECKHE
XapaKTePUCTUKU
OPTaHUYECKOTO TOTIIHBA.
Cocras ToruuBa. ['oproune un
GaacTHBIE COCTABIISIOLINE
TomuBa. TemneparypHble
XapaKTEPUCTUKH 30JIBL.
Temnnora cropaHus TOILIUBA.
MarepuanbHblii 6anaHc
mporecca TOpeHus
ra3000pa3HOTO TOILIHBA.
MarepuanbHble 6agaHChI
IIPOLIECCOB FOPEHUS KUAKOTO
u

TBepaoro Torms. /Cp/

26

J1.1
JI1.2J12.1
2.2
010223354

Pasgea 2. CBoiicTBa
TOIJINBA

2.1

ATKaHBI U QJKEHBI
(cTpoeHme, HOMEHKIIATYpA,
CBOIiCTBA). JIMeHBI U aKUHBI
(cTpocHue, HOMEHKIIATYDA,
cBoiictBa). Hadrens: n
apeHsI (CTpoeHHe,
HOMCHKJIATYpa,

cBoiicTBa). /JIex/

JI1.1J11.2
01023354

2.2

CrupThl, (EHOIIHI,
KapOOHOBBIC KHUCIIOTHI
(cTpoeHne, HOMEHKIATYpA,
cBoiictBa). CoenHEHMS
a30Ta 1 CepHL.
KomnoneHTHBI cocTa
HedTu. TeroBkie cBOICTBA
torutus. /TIp/

JI1.1J12.1
2.2
0103023334

23

Bmmstaue pH Ha copOrmio
kpacutens /J1a6/

JI1.1J12.1
JI2.2713.1
J3.2
3105203354




24

Odopmienue otueTa u
MOJrOTOBKA K 3aILlUTE
nabopaTopHOH
paboThl.[IpoAYKTHI TOTHOTO U
HEIMOJIHOTO CTOPaHHUSL.
Koaddunuent pacxoma
OKHUCIHTENS. 3aBUCUMOCTh
nokasarenei ropeHus oT
ko3 duieHTa pacxoaa
oxucnuresst. [Togcuer
(usngeckoro Tera
MIPOAYKTOB CTOPAHUU U
[IOTEPh TEIUIA C YXOISAILUMHU
razaM. OCHOBHOE ypaBHEHUE
TOPEHUS] K BO3MOXHOCTD €r0
MIPAKTUYECKOTO
WCTIOTb30BaHMUSI TIPH OLICHKE
KayecTBa CrOPaHUs
OpPraHu4ecKOro TOILIHBA.
IToncuer morepsk Termna
BCJIEICTBHE XUMHUYECKON
HEMOJHOTHI TOPEHUSL.
BprlnosiHeHNE KOHTPOJIBHON
(momarHett) paboTHI.
[Monroroska k 3auery. /Cp/

2 66 J1.1
JI1.2J12.1
J12.2]13.1

J3.2

0103023334

2.5

ITposenenue 3auéra /3auét/

01030233524

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. Bonnpochl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bompocs! k 3auéty (OITK-4-31; T1K-3-31; YK-4-31):

1
2
3
4
5.
6
7
8

Ne)

10

1.
12.
13.
14.
15.
16.
17.

18

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39

40.

41

42.
43.
44.
45.

. Ponb OTA€NBHBIX MCTOYHHKOB SHEPTHHU B TOILIMBHO-?HEPTETHYECKOM OanaHce.
. IllonroroBka He(TH, Ta3a U ra30KOHJEHCATa K IepepaboTKe.

. OCcHOBEBI IepepabOTKH PHPAHBIX Ta30B U Fa30KOHAECHCATOB.

. Ctpoenne He(TIHBIX IMYALCHN U CIIOCOOBI UX Pa3pyIICHHS.

Knaccudukarus Gpusnueckux METO0B epepaboTKu HedTH.

. TEOPETHUECKHE OCHOBBI aTMOC(HEPHOH M BaKyyMHOH ITePEroHKN HeTH.
. A3e0TpomnHas ¥ SKCTPAKTHBHAS MIEPETOHKA.

AncopOIIOHHBIE METO/IbI Pa3AENeHUsI U OYUCTKH CBIPBSI.

JHeacdanbranms HeQTIHBIX OCTATKOB.

. Henapacduanzanys HeTSHBIX HPaKIHi.

Krnaccudukanus XumMmudeckux METOA0B repepadoTku HedTu.

Teopernueckue OCHOBBI TEPMOJIECTPYKTUBHBIX IIPOLIECCOB NEPEpabOTKH HEPTH.
Karanutuueckuil KpeKHHr.

Karamuruaeckuit pudopmuHr.

I'mppoxkpexunr.

I'mnponsomepuzaryst HeQTSIHBIX (HPaKITH.

I'iapoodrcTKa CONIPOBOTO JUCTHILIATA.

. IIpoweccs! 1 TEXHOIOTHS aIKIUIHPOBAHUS U300yTaHa oneruHaAMU.

TpyO4aTsle ey U UCTIAPUTENH.

PextrdrkanroHHbIE KOTOHHEI.

Abcopbeps! 1 ancopOeps.

PeaxTops!l 1 pereHepaTopsl.

TexHoNOTHS TTepepaboTKHU ra30B aJCOPOIHOHHBIMH, A0COPOIIMOHHBIME ¥ KOMITPECCOPHBIMH CITOCOOaMH.
Cxembl 00€3BOXKHMBaHUS M 00€CCONMBAHUS HeTEH.

[Ipsimast neperonka HepTh Ha aTMOC(EPHBIX U AaTMOCHEPHO-BAKYYMHBIX YCTaHOBKAX.
Bropuunas neperonka 6eH3uHa.

OKCTpaKTHBHAS M A3€0TPOITHAS TIEPETrOHKa.

[IpuHIMNIANEHBIE CXEMBI TEPMOJIECTPYKTHBHBIX MPOIECCOB.

TumnoBele cxeMbl THIPOOUUCTKH.

Kiraccudmkanus ToBapHBIX HEQTEITPOIYKTOB.

CocraB 1 CBOHCTBa TBEPABIX roprounx nckomaemsix (TTH).

[Ipoueccel, mpoTekarolue Ipy KOKCOBAHUH CIIEKAIOIUXCS yTrieH.

CnekaHue 1 npeBpalleHue MOTyKOKca B KOKC.

Brinenenne ra3000pa3HEIX MPOIYKTOB.

TexHOIOTMS MPOM3BOACTBA KOKCA.

HectpykruBHas runporeausanus TIH.

Kunkodasnas n mapodaszHast THAPOTCHU3AIINSL.

CxeMa cHHTE3a BOJOPO/A M OKCHIA YIIIEpPOa.

. OcHOBBI Ta3u(UKaUN 1 KOHBEPCUU YIIIEBOJOPOIHBIX Ta30B.

YrnepoaHble COPOSHTHI U HX CBOHCTBA.

. OU3NKO-XUMHYECKHE OCHOBHI ITOJYUSHHUS YIIICPOIHBIX COPOUTOB.

OeKTpos! ISl BBRIIABKH Yyr'yHa U CTalIH.

YraerpaduToBble KOHCTPYKIIMOHHBIE U YTIIEPOJHbIE KOMIIO3ULIMOHHBIE MaTEPHAbI.
Oco000 grcThIe TpadUTHI AT CHHTE3a AJIMa30B.

PexpucTannm3oBaHHbIe TPaAQUTHI H CTEKJIOYTIICPO.




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

Tembl kOHTpONIBHOI (HoManiHeit) padotsl (OI1K-4-Y1,B1; [IK-3-Y1,B1; YK-4-Y1,B1):
. Kimaccugmukarnms u coctaB ra3000pa3HbIX TOTUTUB

. CeIpbeBBIC HCTOYHHMKHU NIPUPOAHOTO ra3000pa3HOTO TOILTUBA

. IloaroToBka ra3os k nepepaboTke

. OuncTKa MPUPOIHBIX Ta30B OT CEPOBOIOPOAA M ABYOKHCH yriiepoaa. [Ipon3BoicTBO ceprl
. OTOeH3MHNBAHKE MTOITYTHBIX T'a30B

. Crabunm3anus ra30Boro OeH3uHa

. I3Bneuenue renus

. XpaHeHHe U TPAaHCTIOPTHPOBKA CXKIKEHHBIX Ta30B

. Knaccuguxanus nedreit

. XapaKTepucTHKa TOBapHBIX HEYTENPOSYKTOB

. OCHOBHBIE HaNpaBJICHUS NepepadOTKH HeDTH

. MonroroBka HedTH Kk mepepadoTke. OOe3BOKUBaHUE U 0OeccoIeBaHUe HeTei

. MeTtonbl mpeaoTBpaIleH sl TOTEPh JIETKUX (QpaKiuii

. Crabunu3anus 1 COpTUPOBKa HedTei

. Metonbl iepepaboTKH HeTH

. Ileperonka He(hTH ¢ OMHOKPATHBIM, MHOTOKPATHBIM U IIOCTEIIEHHBIM HCIapeHUEM

. Ileperonka HehTH B IPUCYTCTBUU MCHAPSIOLIETO areHTa U B BaKyyMe

. A3e0TpOIHAs! HIKCTPAKTUBHAS ITEPEroHKa

. Obmmue cBoiCTBa TBEPABIX roprodnx nckonaemsix (TTT)

. Meronsl nepepabotku TI'M B pa3nuuHbie IpOLyKTHI

. [lomykokcoBaHnue yrien

. TexHonOrUst KOKCOBaHMUs yriei

. Coco0slI pazaeneHust IPOIYKTOB KOKCOBAHHUS KAMEHHBIX YTIIeH

. 'maporennsanus yrius

. lasudukamms yrus

26. IlomyyeHnue BOOpOJa KOHBEPCUEN OKCUAA yraepoaa

O6beM KOHTpOJIbHO padoThl 17-20 ctp. OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTBI: TUTYJABHBIH JHCT, COAEPKaHNE, BBEJCHUE, OCHOBHAS
YacTb, 3aKJII0UCHHUE, TPUII0KEHNUS (TIpU He0OXOJUMOCTH).
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5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeToB, TECTOB U T.IL.)

DK3aMeHa 110 JUCLUIUIMHE HE TPESYCMOTPEHO

JuctaHiMoHHO 3auéT MoxeT npoBoauThes B LMS Canvas. Tect cogepxxut 30 3ananuii. Ha pemenue otBogurcs 30 MUHyT.
PasperieHnble NOMBITKA - OJIHA.

OO6pazern 3amanuii s 3auéra , mpoBoguMoro aucranunonHo B LMS Canvas (OITK-4-31,Y1,B1; [1K-3-31,V1,B1; YK-4-31,V1,B1):
1. Tornwugo - 310

- OJIHOPOJTHOE TPUPOTHOE TBEPIOE TEJI0, HAXOASAIICECS HIIH OBIBIIEE B KPHUCTAILTMUECKOM CO-CTOSIHUY;

- TOpIOYHME BELIECTBA, UCTIOJIb3YeMbIe [T OTyUeHHS Teria;

- BELIECTBO, HAXOSIIEECS B )KUIAKOM arperaTHOM COCTOSIHUH, 3aHUMAIOILEM IIPOMEKYTOUHOE MOJI0KEHUE MEXKITY TBEPABIM U
ra3000pa3HbIM COCTOSTHUSMH.

2. EctecTBeHHBIE BHBI TOILUINBA

- IpE€BECHHA, Yroib, TOPd;

- IPEBECHBIH yroJb, Ma3yT;

- KepoCuH, OCH3WH, TeHEePaTOPHEIIf ras;

- OpUKeTHI AJIs Te4el U KOTJIOB, PACTUTENIbHBIE MaCa, CIIUPTHI, IMYIbCHU.

3. BribepuTe BUIBI TOIUIABA

- TBEpIOE;

- ra3o00pasHoe;

- He(Th;

- IPUPOJHBIH ras;

- JKUJIKOE;

- YTOJib.

4. Kuzkue TOIIMBa MOAPA3AEIAIOTCS Ha:

- KapOrOpaTOpHBIE, TOTUTUBA JUIS IU3ENeH, peaKTUBHBIE, KOTEIbHEIC,

- TEHEepaTop, BOJSHOM, CBETUIIbHBIH;

- OpUKETHUPOBAaHHbBIE, MIBIJIEBUIHBIE.

5. Kuakoe TOMIMBO-3TO

- IPOAYKT Pa3JIOKEHHS, TEPMUIECKON 00pabOTKN PaCTUTENFHOCTH, CKEIETOB )KUBOTHBIX, CIPECCOBAHHBIX 32 THICSYENETHS;
- He(Th U IPOIYKTHI ee epepaboTkH, Maca;

- TBEpJ0€ roproyee MoJie3HOE UCKOIIaeMO€e PACTUTEIEHOIO IPOUCX 0K ICHHUS.

6. IIpupoaHslii ra3-3To

- MOOOYHBIN MPOIYKT TOMEHHBIX TeYeld, BOCCTAHOBIICHHBIN Ha BBIXOJE U3 MEUH;

- ra3, IPOU3BOJMMBIH ITyTeM KapOOHH3aLUH WU MTOJTHOM Ta3u(pHKaIiK HeTSHBIX MPOIYKTOB C 00OTallleHueM Wi 0e3
o0oraiieHus;

- 9TO CMECh YTJIEBOIOPOTHBIX COCAMHEHHI M HEOOBIINX KOIMYECTB HEYTIIEBOAOPOI0B, CYIIECTBYIOIINX B ra3000pa3Hoit popme
WM B PaCTBOPE C HEPTHIO B IPUPOIHBIX MTOJI3EMHBIX TUIACTAX.




7. 'a30BO€E TOILIIMBO-3TO

- MHOTOKOMIIOHEHTHAasl CMECh TOPIOYMX M HETOPIOYMX ra3oB MPUPOAHOTO UM UCKYCCTBEHHOI'O MPOUCXOXKICHUS;
- TBEpJI0E TOpIOYEee IMOJIE3HOE MCKOITaeMOE PACTUTEINEHOTO ITPOUCXOKICHHS;

- CMECh Pa3INYHBIX YIJIEBOAOPOJOB, KOTOPHIE, KaK H3BECTHO, COCTOST U3 aTOMOB YTIIEpO/a U BOAOPOAA.

8. TBepbIe TOMIUBA-ITO

- MHOTOKOMIIOHEHTHAsl CMECh TOPIOYMX M HETOPIOYMX ra30B MPUPOAHOTO UM UCKYCCTBEHHOI'O MIPOUCXOKICHUS;
- TOPIOYHE BEIECTBA, OCHOBHOM COCTaBHOM YacThIO KOTOPHIX SIBIISICTCS YITIEPOL;

- IPOIYKT Pa3I0KEHHs, TEPMUIECKON 00paOOTKH PACTUTETBHOCTH, CKEIETOB JKHBOTHBIX, CIIPECCOBAHHBIX 3a THICSUETIECTHS.
9. KokcoBslii ra3-3To

- 9TO TOPIOYHH ra3, 00pa3yIOIIHIcs B Mporecce KOKCOBAaHNS KAMEHHOTO YIIIs, TO €CTh IPH HAarpeBaHUH ero 0e3 JOCTyIa BO3ayXa 10
900-1100 °C;

- 9TO CMECh YIJIEBOJIOPOIHBIX COCAMHEHUN 1 HEOOJBIINX KOIUYECTB HEYTTIEBOAOPOI0B, CYIIECTBYIOLINX B ra3000pa3Hoii popme
WU B PaCTBOPE C HEPTHIO B IPUPOIHBIX ITO3EMHBIX IUIA-CTaX;

- 3TO ra3, MOJyJ9aeMbIii BOJOPOIHBIM HIIH METaHOBEIM OpOKEHHEM OHOMACCHL.

10.ITo mpOMCXOXKICHUIO BUIIBI TOIUIHBA OBIBAIOT:

- €CTECTBEHHBIE U HCKYCCTBEHHBIE;

- XUJKOE, Ta3000pa3Hoe, TBEPIOE;

- KOTeNbHBIE, KapOIOpaTOpPHBIE, PEaKTHBHBIC.

11. Coipas He()Th SIBISETCS UCKOMAEMbIM TOIUIMBOM. YTO U3 MEPEUHCIEHHOTO HE SBIAETCS UCKOTIAeMbIM TOILITUBOM?
- YroJjb;

- ypaHOBas py[a;

- HaTypaJbHBIN Ia3.

12. Kako#i u3 cieayrolux TEpPMUHOB HENb3sI HCIO0Ib30BATh Ul ONMCAHUs UCKOIIAaeMOTro TOIIuBa?

- HeBO30OHOBIISIEMOE;

- YIIIEeBOIOPOAEL;

- BO30OHOBIIsIEMOE.

13. Kakue npoayKTel 00pa3yroTcs IIPpU CKUTaHUH YTIEBOJOPO/IA B OOJIBIIOM KOJIUYECTBE KHCIOpoaa?

- yrapHblii ra3 ¥ BOja;

- TUOKCH]I CepHI U BOAA;

- YIJIEKUCIIBIN Ta3 U BOJA.

14. Yo u3 nepeyrcieHHOro sBISeTCsl TECTOM Ha YIJIEKUCIbIH ra3?

- racHyIIas TJICIONIAs JIyYHHA;

- IOMYTHEHHE U3BECTKOBOM BOIBI;

- TOPEHUE € XIIOMKAMHU.

15. Yro U3 ciemyromero SBIsieTCs] IPUMEPOM BO30OHOBIISIEMOTO TOTUTHBA?

- OMO3TaHOI,;

- He(Th;

- Topo.

16. Kak maBHO 00pa30Banock HCKOIMaeMOe TOIIIHBO?

- OHHM 00pa3yeTcs 3aHOBO Ka) bl MecsI1l;

- B koHIIe 1960-x ro/10B;

- MIJUTHOHBI JIET Ha3a.

17. Kako# U3 cleayromux 3arps3HsIOIINX Ta30B MOXKET BBIICTATHCS MPU CKUTAaHUH MCKOMIAeMOTO TOTIIHBA?

- nuokcuz cepsl (SO2);

- maokeny azota (NO2);

- nuanucteiid Bogopoa (HCN).

18. UTo 13 mepeuncieHHoro He SBIsSeTCsl OJHOM U3 CTOPOH "MOXKAapHOTO TPEyrojbHUKA OTHS'", ONHMCHIBAIOLIETO MEXaHU3M TOpEeHHs?
- TOILJIUBO;

- DHEPTHS;

- BBICOKas TeMIIepaTypa.

19. Kakuie U3 3TUX Hap MOTYT OBITH MOJYYESHBI TP HEMOJIHOM CrOpaHuu OeH3uHa?

- YIJIEKUCIIBIN T'a3 U BOJa,

- yrapHblii ra3 4 caxa;

- TUOKCHUJ a30Ta U TUOKCHUJ CEPBI.

20 Kakoii camblif 6€30NacHbIi CIIOCOO MOTYIIUTh TOPSAIIYIO CKOBOPOAY?

- BBIJIUTH BOJTy HA OYar I0XKapa;

- PacHBUINTH IOPOLIKOBBIN OTHETYIIUTEINb;

- HAKPBITh BIXKHOU TPSIKOMU.

21. HazoBute ocHOBHOE ChIpbe u1sl u3rorosieHus TCM

- XHMHYECKOE CHIPBE;

- raz;

- OEH3UH;

- He(TB.

22. Hanmmuue KakuX XMMHYECKUX COSIUHEHHH B TOILUTUBE YaIlle BCETO BBI3BIBAECT KOPPO3UIO IBUTATEISA

- CEPHUCTBHIX;

- MEXaHUYECKHX;

- CMOJIUCTBIX;

- MOIOILIUX.




23. VKaxuTe IeMEHTHBII cocTaB He(hTH

-C,H,0,S,N;

-C,H,P,0O;

-C,H, Na, O;

-C,P,H,C, L

24. ITIpoMeKyTOYHBIH IPOIYKT IPSMOH NEPeroHKH He(hTH MEX Ty KEPOCHHOM U CMa30YHBIMHU MacaMu:
- OEH3HUH;

- TYIpOH,

- TU3eJIbHOE TOIUIUBO;

- ras.

25. Ykaxxute OCHOBHOH crtoco0 nepepaboTk HedTu:

- IpsIMasi IEPETOHKa;

- KPEKUHT;

- pucopMHUHT;

- BaKyyMHasl IeperoHKa.

26. TonnuBoOM 1 KapOIOpaTOPHBIX ABUraTesel sBIseTcs

- I3EIBHOE TOIUINBO;

- CONMO;

- OeH3uH;

- Ta30MJIb.

27. YKaXuTe MPUYHNHY 10 KOTOPOH HEBO3MOXKHO M3 Ma3yTa IOJIyYHTh OCH3MH UCIIONB3YS MIPSIMYIO IIEPETOHKY
- Helenecoo0pasHo;

- HE COIEP>KUT HEOOXOIUMBIE YIIIEBOJOPOAbI B COCTABE;

- Ma3yT pasnaraercs npu 350 rpagycax;

- IMEeT KOPOTKYIO LIETIOYKY YTIICBOXOPOIOB.

28. Kakumu BeliecTBaMH MPEACTABIECHBI KUCIOPOJHBIE COSIMHEHHS B TOIUINBE?

- OpraHU4eCcKUe KUCIIOThI;

- CEpOBOJOPOL;

- CepHas KUCIOTa;

- KHCJIOPOJ, BO3yXa.

29. Konm4ecTBO OpraHMYeCKUX KUCIIOT B TOIUIMBE (M B YACTHOCTH OCH3MHE) OI[CHUBACTCS
- «KHCIIOTHOCTBIO TOIIJIMBAY;

- TUTPYEMOCTBIO TOIUIMBA;

- LIEJOYHBIM [IOKa3aTeJIeM.

30. YKaxuTe MpUYNHY HeXEIaTeIbHOTO IIPICYTCTBHS B TOINIMBAX HENPEISbHBIX YIIIEBOIOPOIOB:
- OCMOJISIFOTCSI ITPU XPaHEHHH;

- BBICOKAsl IETOHAIIMOHHAS! CTOMKOCTb;

- BBICOKAsl XUMUYECKast CTAOMIBHOCTE;

- OBICTPO MCTIAPSIIOTCS MIPU XPAaHEHHH.

5.4. MeToauka OLleHKH 0CBOCHHS AMCUMILIMHBI (Moay/1s, npakTuku. HAP)

IIpu oreHKe pe3yIbTaToOB BRIOIHEHUS KOHTPOJIBHOH (oMaIHel) paboThl HCTIONB3YyeTCsl OMHApHAS CHCTEMa, KOTopast
NpeNyCMaTPUBAET CIIEYIOLINE PE3YIbTaThl U KPUTEPHU OLICHUBAHHS:

Pesynbrar onenuBaHus Kpurepun ouenku

«3a4TEHOY: BrImoHeHB! Bce 3aJjaHusl KOHTPOJILHON paboThI, THOO JOMYIIEHbl He3HAYUTEIbHBIE ONIHOKA TIPH
BBITIOJTHEHHH.

«HE 3aUTCHO»: CTyzeHT He BBITIOIHWI WM BBINOJHHI HEMPABUIBHO 33JJaHUSI KOHTPOJIBHOW PalboTHI.

ITpu noBeneHnu 3a4yera B popMe MUCHMEHHOTO (YCTHOTO) ONpOca Wi B (POpME TECTUPOBAHUS KPUTSPUSIMH OLICHKH SIBIISTIOTCSI:
«3a4TEHOY: Uznoxenne BonpocoB HEe MeHee, yeM Ha 50 %, BO3MOXKHBI OIIUOKH B TIEPHOAN3AIUIX, KIACCH(PHUKALINIK,

TPaKTOBKE OCHOBHBIX NOHATHH U T.J. He3HaHHe 0HOT0 U3 BOIPOCOB MOKET OBITH KOMIICHCHPOBAHO JPYTHM BOIIPOCOM (Ha
YCMOTpPEHHE TIPENoiaBaTensi) IPH COOTBETCTBYOLIEH 3anucu B JIucte ycTHOro onpoca. J[omycTHMO HEelocie[0BaTeIbHOe

U3JI0)KEHNE MaTepuasa, HEyMEHHE [IEaTh BEIBOJBI.

«HE 3aYTEHOM! OrtcyrcrBue 3ammceil B JIucte ycTHOrO ompoca, OTKa3 OT OTBETa, MOAMEHA OJHOTO BOIPOCA IPYTUM, HAIIHMUIHe
mmapranky. MznoxxeHne Bonpocos MeHee, ueM Ha 50 %. He3HaHne OCHOBHBIX MOHATHIT 1 nonoxeHuH Tembl. HecriocoOHOCTB

CBSI3HO M3JIOKUTH MaTepHall.

IIpu noBenexny 3auéra B hopMe KOMITBIOTEPHOTO TECTUPOBAHMS KPUTEPHAMH OLICHKH SIBIISIOTCS:

«3auteHoy: nomyderue ot 50 1o 100 % GamioB Mo TecTy NPH BBIIOJIHEHUH TECTA 3a PETJIaMEHTUPOBAHHOE BPeMs;

6. YHEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpI:I, COCTaBUTECIIN 3armaBue bubnunoreka I/ISZ[EITGJ'IBCTBO, rong, 3JI. aapeC

JI1.1 | Beictpunxkuii I'.D. OCHOBBI PHEPTreTHKH: YICOHHK Mocksa: Knopyec, 2012,




ABTOpBI, COCTaBUTENHU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI1.2 | C.H. KonoxkobleB IIpupoanble 3HEProHOCUTENU U M., KJI "JINMBPOKOM", 2013,
yriepoansie arepuansl. CoctaB
u crpoeHue. CoBpeMHHast
knaccupukanys. TexHomorus
MIPOU3BOJCTBA U TOOBIYH.
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPEI, COCTABUTEIH 3arnaBne bubnmorexa W3maTenscTBO, TOA, 371. ampec
JI2.1 | A.B. Kpasuos, M.A. OCHOBBI IPOEKTUPOBAHUS Tomck : M3natensctBo ToMckoro
Cambopckas, A.B. MPOIIECCOB MepepaboOTKH MOJTUTEXHUIECKOTO yHUBepcuTeTa, 2015,
Bonbsd, O.E. MPUPOIHBIX YHEPTOHOCUTENEH : http://biblioclub.ru/index.php?
MuTsiHUHA yuebHOe mocooue page=book&id=442115
JI12.2 | Comomosa H.JI. AnkunupoBaHue Kazans : U3gatenscteo KHUTY, 2014,
n3onapapuHOB onehHHAMH : http://biblioclub.ru/index.php?
yueOHOe mocooue page=book&id=428146
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI3.1 |Kocrouxo A. B., [IporunosupoBanue Kazans: Kazanckuii HayqHO-
Bamummna 3. T. , COBMECTHUMOCTHU B CHCTEME KCCJIEIOBATEILCKUM TEXHOJIOTNYECKHUI
[Humnuna O. T. MOJINMEP—PAaCTBOPUTENH yausepcurer (KHUTY), 2014,
https://biblioclub.ru/index.php?
page=book red&id=428031
JI3.2 [KouerkoBa M.A. OmnpeneneHne cocTaBa Huxuuit Hosropoa: Huskeropoackuii
MPOAYKTOB CTOPAHUSL: roCyIapCTBEHHBIN apXUTEKTYPHO-
METOANYECKHUE YKa3aHUs ctpoutenbHblil yauBepcuTeT (HHIACY),
2012, https://biblioclub.ru/index.php?
page=book red&id=427483
6.2. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIeKOMMYHUKALMOHHOM ceTn « AHTepHET»
31 | KubepJlenuka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru
33 | Poccuiickas HaydHas neKTpoHHAs OMOIHOTEKa www.elibrary.ru
D4 | Xumus TOmInBa https://Ims.misis.ru/

6.3 IlepeyeHb MporpaMMHOro odecneyeHus

6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX

N.1 | https://new.fips.ru/ - @eaepanbHBIl HHCTHTYT MPOMBIIICHHOW COOCTBEHHOCTH
n.2 |http://window.edu.ru - Uadopmarmonnas crucrema «EquHOE OKHO TOCTyIa K 00pa3oBaTeIbHBIM pecypcamy
N.3 |https://minenergo.gov.ru/ - OdpunmanbHelii caiit MunuctepctBa DHepretuku Poccuiickoit denepanuu
Jlucuenko B.I'. Xpectomarus sneprocoepexenus: cnpaBoynuk B 2-x T. T.1./ B.I' Jlucuenko, S.M.11lenokos,
n.4 .
M.TI".Jlageiruues.-M.: Temnorexauk, 2005.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA

B nponecce nzydeHus: IMCHMIUIMHBL BBIACISIOT 1BA BUJA CAMOCTOSATENFHON paboThl: - ayIUTOPHAs; - BHEAyJUTOpHAs. AyAUTOpHAs
caMOCTOsTEIbHAs PadoTa IO TUCHUILIMHE BEIIONHACTCS HA YIEOHBIX 3aHATHAX IO/ PyKOBOJICTBOM TIperoaBaTers. BHeaymuropHast
caMoCTOsTeIbHAs paboTa - IIaHupyeMas yueOHas pabota 00ydaromuMes, BEIIOTHAEMAs BO BHEAYAUTOPHOE BPEMS 10 3aJaHHIO U
IIPU METOJIMYECKOM PYKOBOJICTBE MPENoAaBaTesis, HO 0e3 ero HemocpeaCTBeHHOro yuactus. CamocTosTenbHas paboTa, He
NPEAYCMOTPEHHAs! TPOrpaMMOil ydeOHOH TUCIUIUIMHEI, pACKPHIBAIOLIEH U KOHKPETU3UPYIOLIEH ee coliep)kaHue, OCYIIECTBIACTCS
00yJaroNMcsl HHAIUATHBHO, C [IEJBI0 Pean3aliui COOCTBEHHBIX YIEOHBIX U HAyIHBIX HHTepecoB. s 6oee 3 dhexkTHBHOTO
BBIMIOJTHEHUS CAMOCTOSITENIFHOM PabOThI 0 AUCHUILIHHE [IPEHOAaBaTellb PeKOMEHAYeT HCTOYHUKH IS pabOTHI, XapaKTepU3yeT
HaunboJiee paMOHAIBHYIO0 METOJMKY CaMOCTOSATENLHON paboThl, IEMOHCTPUPYET paHee BHIIOIHEHHbIE 00yJaronuMucs paboThl U T.
1. Buyier 3amannii U1 BHEAyTUTOPHOI caMOCTOSATEIBHON pabOTHI, HX COAEpIKAHUE M XapaKTep MOTYT UMETh BapHATHBHBIN H
nuddepeHIpOBaHHEIN XapaKkTep, YIHUTHBATh MHAUBUAYAIbHBIE 0COOCHHOCTH oOydatommerocs. CaMmocTosTeNnbHas paboTa MOXKET
OCYLIECTBIATHCS MHAUBUIYATBLHO MM TPYIIIaMU CTYIEHTOB online (paboTa B 3EKTPOHHONH HHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene HUTY «MUCuC» (OQMOC), yacTbio KOTOPO# HEMOCPEACTBEHHO TIPEeIHA3HAYSHHOM /IJIsl OCYLIECTBIIEHHS 00pa30BaTEIIbHOTO
mporiecca sBIsieTCs1 DIEKTPOHHEIN 00pa3oBaTenbHbIi pecypec LMS Canvas.) U Ha 3aHATHSX B 3aBUCIMOCTH OT IIEJIH, 00beMa,
KOHKPETHOI TeMaTHKU CaMOCTOSTEIIbHON PabOThI, YPOBHS CIOXKHOCTU. B03MOXXHO NpoBeeHNe CHHXPOHHOH paboThI co
CTyICHTaMH ¢ ucnonb3oBanreM Microsoft Teams wnu Zoom. KoHTpous pe3ynbTaToB BHEAYAUTOPHONW CAMOCTOSTEIBHOM paboThI
OCYIIIECTBIISICTCS B IpeiesiaX BPEMEeHH, OTBEICHHOTO Ha 00s3aTebHBIC YIeOHBIE 3aHATHSA 110 JUCIUIUINHE Ha TIPAKTHIECKHX |,
71a00PaTOPHBIX 3aHATHSIX.




