MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte

Jleticha A.B. Jleiida

4 anpensg 2025 1.

PABOYAS I[TPOTPAMMA
«ITPON3BOACTBO ABUALIMOHHBLIX TOITJIVB»

Hanpasnenue noarorosku 18.04.01 Xumuyeckas TeXHOIOTUS

Hamnpasnennocts (mpoduib) o6pazoBaTeabHON NporpamMmbl — TEXHOIOTUM U MPOLIECCHI
nepepaboTku HepTH U raza

KBanuduxamms BeimyckHuka — Maructp
I'og na6opa — 2025
®opma 06yuenus — OuyHas

Kypc 2 Cemectp 3

OO6mmas TpynoeMKocTs qucuuruinHbl 144.0 (akagem. gac), 4.00 (3.e)

Cocrasurtens C.A. JleckoBa, JOLEHT, KaH/. XMM. HayK
MHCTUTYT KOMIIBIOTEPHBIX U MHKEHEPHBIX HAYK

Kadenpa xumun 1 XuMU4eCKOi TEXHOTOTUHN

2025



Pabouass mporpamma cocraBieHa Ha ocHOBaHMM DeAepalbHOTO TOCYIapPCTBEHHOTO
oOpazoBarenbHoro cranaapra BO s nampasieHust noarotoBku 18.04.01 Xumuueckas
TEXHOJIOTUSI, YTBEPXKIEHHOIO MpUKa30M MUHHUCTEPCTBA HAYKM U BBICIIETO OOpa3oBaHUSs
Poccuiickoit @eaepannu ot 07.08.20 Ne 910

PaGouast mporpamma ob6cyxIeHa Ha 3acenaHun Kadeapbl XUMUM M XUMUUECKOW TEXHOTIOTHH

06.02.2025 r. , TpoToKoJ Ne 6
3aBeayronuii kaheapoi I'yxenp I0.A. T'yxenn

COI''TACOBAHO COI''TACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa

YankuHa H.A. Yankuna I'yxens O0.A. T'yxenp

4 anpens 2025 r. 4 anpens 2025 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

4 anpens 2025 r. 4 anpens 2025 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
dhopMupoBaHUe 3HAHUKM B 00JJaCTH COBPEMEHHBIX JTOCTHKEHUM U TEXHOJIOTUI MPOU3BOJICTBA
aBUAIMOHHBIX TOIUIMB; BBHIPAOOTKA yMEHUM CBOOOJTHO OPHEHTUPOBATHCS B aCCOPTUMEHTE
BBIITYCKA€MbIX aBUALIMOHHBIX 3KCIUTyaTAllMOHHBIX MATEPUAJIOB

3agauu AUCHMILINHBI:
— O3HAKOMUTb C JOCTHXKEHHUSIMU HAYKH M TEXHUKH, IIEPEIOBBIM ONBITOM, HOBBIMHU
MaTepHuajaMy U TEXHOJOTHSIMHM MX MCIOJIB30BAHUS, HOPMAaTUBHBIMU JIOKYMEHTaAMH B cdhepe
9KCIUTyaTallUOHHBIX MAaTePHAJIOB B 00JIACTH aBUALINM;
— yrayOuTh 3HAHUS B Cepe COBPEMEHHBIX CIIOCOOOB ITPOM3BOJICTBA ABUAIITMOHHBIX TOIUIUB
U3 yIJIEBOJIOPOIHOTO ChIPbS;
— U3YYUTHh COCTaB, (PU3MKO- XUMHYECKHE W IKCIUIyaTAIMOHHBIE CBOMCTBA aBUAIIMOHHBIX
rOprOYe-CMa304YHbIX MAaTEPHAIOB, BO3MOXHOCTH MX 3(h(PEKTUBHOTO UCIIOJIH30BAHUS,
— OBJIAAETh 3HAHUSIMU MO PALMOHAJIBHOMY IMPUMEHEHHUIO TOIUIMB C YUYETOM CBEICHUS K
MHUHUMYMY 3arpsi3HEHUS OKPYKAIOILIEH CPEIbI;
—  PpaccMOTpeTh MAPKUPOBKY M  ACCOPTUMEHT 3KCIUIyaTAllMOHHBIX aBUALIMOHHBIX
MaTepuaaoB.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMTPOI'PAMMBI
VuebHasi AUCHUIIMHA BXOAUT B 4YacTb, (OPMUPYEMYIO yUaCTHUKAMH OOPa30BATEIIHHBIX
otHomeHuid b1.B.05 JlucuumnnmHa Oa3upyeTcs Ha OCBOSHUM MUCIUILINH: «COBpeMEeHHOe
TEXHOJIOTUUECKOEe M ammapaTypHoe o(opMjeHHE MPOLECCOB XUMHUYECKON TEXHOJOTUMY,

«BpIcoKOTEMITEpATYPHbBIE MPOLIECCHI nepepadoTKu YIIEBOAOPOIHOIO CBIPBS),
«BecKUCIOpOIHbIE TPOIECChl MEPEPAOOTKU  YITIEBOJOPOIHOTO CHIPbS» M CIIOCOOCTBYET
poheCCHOHATLHOMY CTaHOBJICHUIO 00yJarOIINXCS. Jucrurmnaa JTIOTUYECKHU,

COAEPKATEIBHO U METOIMYECKA B3aMMOCBSA3aHA C JIPYTMMU IUCHUIUIMHAMU MarucTEpPCKOMN
nporpammel:  «COBpeMeHHbIE THIPOre€HU3AllMOHHBbIE TMpolecch», «Kartanutuueckue
MPOIIECCHI B TIepepaboTKe HePTH U ra3a». 3HAHUS, TIOJIyYeHHbIE B paMKaxX HU3yueHUs TaHHOU
JUCUUIUIMHBI, HEOOXOAUMBI IPU IMPOXOXKIECHUS YUYEOHOM M INMPOU3BOJCTBEHHON NPAKTHK,
BBIIIOJIHEHUU BBIITYCKHON KBATM(PUKAIIMOHHON pabOTHI.

3. KOMIIETEHII OBYYAIOIIEI'OCA, POPMHWPYEMBIE B PE3VYJ/IbTATE
OCBOEHUA INCHUIUINHBI 1 UHAUKATOPBI UX JOCTU/KEHUA

3.1 IlpodeccnonanpbHbIe KOMITETEHIIMN M HHANKATOPHI UX JOCTUKCHUS

Kon u HanMmeHoBaHue | Kom © HauMeHoBaHHE HHOUKATOPA  IOCTHDKCHHS
poheCCUOHATbHOM poheCCHOHAIBHOM KOMIICTEHIIMH

KOMITETEHIINHI

IIK-1 Cnocoben ob6ecneuuBats | M/I-1TTK1

KOHTPOJIb COOIIOICHUS 3HaeT TEXHOJIOTMM IiepepaboTku HedTH M rasa,
TEXHOJOTHUECKUX IMapaMeTpoB B | pusnuyeckue, (GHU3UKO- XUMHUECKHE MW XUMHUYECKUX
npeaenax, yTBePKIACHHBIX OCHOBBI TEXHOJIOTMUECKUX IMPOLIECCOB;

TEXHOJIOTMUECKUM PETJIAMEHTOM | OCHOBHOE OOOpYIOBAaHME IPOLIECCOB, MPUHUUIIBI €ro
paboThl W MNpaBUjia, TEXHUYECKOW IKCIUTyaTaluu;
CUCTEMbl U METOAbl BEAEHUS U KOHTPOJS PEKUMOB
TEXHOJIOTUYECKOT 0 ITpoliecca

NO-2ITK-1

YMeeT cocTaBisATh IUIaHbl pa3MEILIEHUs] 000py10BaHMUs,
TEXHUYECKOT'O0 OCHAIIEHMS W OpraHu3alud pabdoumux
MECT, paccuuTaTh IPOU3BOJCTBEHHBIE MOIIHOCTH U
3arpy3Kky 000py10BaHUS TEXHOJIOTMYECKON YCTAHOBKY;
AQHAJIM3UPOBATH MPUUYMHBI OpaKa U BBITYCKA MPOAYKLIUH




HU3KOTO KaydecTBa, pa3padaThbiBaTh MEPONPHUITHS 10
€ro NpeAyNnpexICHUIO

NI-3TTK-1

Brmageer  HaBbIKaMM ~ PYKOBOJCTBA  Pa3pabOTKOM
MEPOIPUATUIA 10 PEKOHCTPYKIMU U MOAEPHU3ALIUU
MPOU3BOJICTBA; KOHTPOJSL COOJIIOJEHUS IMPOEKTHOM,
KOHCTPYKTOPCKOM M TEXHOJIOTMYECKON JUCLUIUINHBL
oOecrneyeHusi CBOEBPEMEHHOU MOJITOTOBKU TEXHUUECKOMH
JTOKYMEHTALNU

4. CTPYKTYPA INCLHUIIJIMHBI

OO1mas Tpy10eMKOCTh AUCUUIUIMHBI cocTaBisieT 4.00 3aueTHbIX equHuLbl, 144.0 akageMuuecKux
4acoB.

1 — Ne i/t

2 — Tema (pa3aeinn) AUCHUILUIMHBL, KypcoBasi paboTa (IMPOEKT), MPOMEKYTOUHASI ATTECTAIUS
3 — Cemectp

4 — Buibl KOHTaKTHOH paOOTHI U TPYTOEMKOCTH (B aKaJIEMHUYECKUX Yacax)
4.1 — JI (JIexun)

4.2 — JIlekuuu B BUAE NPAKTUUYECKOM MTOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTryeckue 3aHATUS B BUAEC MPAKTUYECKOHN IMTOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHbIe paOOTHI B BUI€ MPAKTHIECKON TTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJ1b TEOPETUYECKOTO OOYUEHUS)

4.9 — KD (KoHTpoib Ha 3K3aMeHe)

5 — KoHTpoib (B akaIeMMYECKUX Yacax)

6 — CaMocTrosTenbHast paboTa (B akaJIeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4 5 6 7
41142(43(44|45(46|47]48]49

1 CoIpbeBBIE 312 12 cobecemoBaHne
pecypcehl I1st , TecT
YIJIEBOAOPOIHBI
X TOIUTUB U
CMa30YHBIX
MaTepHajoB

2 | CoBpeMeHHbIE 3 (4 12 cobecenoBaHU
METO-TbI e
MPOU3BO/ICTBA
ABUAIMOHHBIX
TOIIJIUB U3
HeTH

3 JIBuraremnu 312 2 12 cobeceoBaHUE
BHYTPEHHETO , TECT
CropaHus

4 PeaxkTtuBHbIE 3 14 2 12 cobeceoBaHNe
TOIUIMBA , TECT




5 Paxkernnie 312
TOILINBA

12 cobeceqoBaHu
e

6 ABUAIIOHHBIE 312
OE€H3UHBI

12 cobeceoBaHUE
, TECT

7 CMa3ouHble 3 14 2

Macia

12 cobeceoBaHNe
, TECT

8 ITnacTnuHblie 312 2

CMAa3Ku

12 cobeceoBaHUe
, TECT

9 CrenuaabHble 312 2

TEXHUYECKUC
KUOAKOCTHU

13.8 | cobecenoBanu

€

10 | 3auerc
OLIEHKOU

0.2

Htoro 24.0

10.0

0.0 000200 0.0 [109.8

5. COAEP KAHUE IUCLHUITJINMHBI

5.1. Jlekuuu
Ne i/ HaumMeHnoBaHnue TeMbl CopepxaHue TeMbl (pa3zaena)
I (paznena)
1 CoipbeBble  pecypeel  uis | Beenenne. Llenp ywyeOnoii mucturummabl. O 3amaudax

YIJICBOOJOPOAHBIX TOIINIMB H
CMA30YHbIX MaTCPHUaJIOB

HAyYHBIX  HAMpaBJICHUU —  XUMMOTOJOTMU U
TPUOOTEXHUKH HAa COBPEMEHHOM JTalle pPa3BUTHS
ABUACTPOCHUSI. IHoHusaTus U Ha3HaYeHUE
9KCIUTyaTaIlMOHHBIX MaTepuasosB. OCHOBHEBIE
HCTOYHHUKHU YIJICBOJIOPOIHOIO CBIPhS U TpPeOOBAHMS
npenbsasiasgemble kK HUM. Hedth. CocTaB u cBoiicTBa
He(pTu. DnemMeHTHBIN cocTaB. DpaKIIMOHHBIN COCTaB.
I'pynmosoit cocraB HedTu. Knaccudukamms nedreit.
Knaccudukanus HepTH MO MIOTHOCTU. XUMHYECKas
knaccudukamusa. TexHomoruyeckas Kiaccuukaims.
MapxkepHbie copTa. ATbTepHATUBHBIC BUIBI CHIPhS

CoBpemeHHbIe METO/IbI
MMPOU3BOJICTBA ABUAITMOHHBIX
TOTUTUB U3 He(pTH

OcCHOBHBIE CIOCOOBI MOJIYYEHUs TOIUIMB M Macell U3
HepTu. BrmsHme cocraBa HedTH Ha crmocob ee
nepepabotku. I[lepBuuHbIE U BTOPUYHBIE CIOCOOBI
MOJIyYeHUs He(TEeNpPOIyKTOB. Knaccudukanus
npoueccoB  mepepaborku  HepTu.  Duznueckue
crocoObl mepepaboTku. Ilpsmas meperonka HedTH.
JecTpykTuBHAas nepepaboTka HeTH u
He(pTEenpoaAyKTOB (KPEKUHT). XHMMHUUYECKHE CIIOCOOBI
nepepaboTku. OUMCTKAa TOIUIMBHBIX M MAacCISHBIX
mucTuiaToB.  [lomydeHne  TOBapHBIX — TOIUIUB.
[Tomyuyenune cmMa304HBIX MaCEII.

JlBurarenu
CropaHus

BHYTPEHHETrO

ABHMAIlMOHHBIN JBUTATEIb KaK OCHOBAa CHJIOBOM
YCTAHOBKHM JIeTaTelbHOro anmaparta. Kmaccudukamms
ABHAIIMOHHBIX JIBUTATEJICH: TypOOpeaKTUBHbIE,
TypOOBHUHTOBBIE  (OBUraTeId C  HEMPEPHIBHBIM
CropaHHUeM TOIUIMBA) U BEPTOJIETHbIE ra30TyPOUHHBIX
nBUTatenaeil. XHWMHYECKHE paKEeTHbIC JIBUTATEIIU.
JlBuraTtenu C TMPUHYIAUTEIBHBIM BOCIUIAMEHEHHEM.
JlBUrarenu ¢ CaMOBOCIUIAMEHEHHUEM.

PeakTuBHBIE TOIIMBa

OJIeMEHTHBIN
PeakTuBHEBIE

Knaccudukanus
DpakIMOHHbIN

TOIIJIMB.
COCTaB.

COCTaB.
TOIIJIMBA.




Knaccudukamus 1 Mapku  peakTUBHBIX  TOIUIUB.
TpeOGoBaHus, TpeABSBISEMble K  PEAKTUBHBIM

TOILUTMBAM. DKCIUTyaTallMOHHbBIC CBOICTBa
PEaKTUBHBIX TOIUIMB M WX OIpedereHue. Termora
CrOpaHMus. HMcnapsieMocTsb. CTaObuIbHOCTD
ABUATOTLIMB. Koppo3unonHbie CBOMCTBA.

Huszkoremnepatypusie  cBoiictBa. PacTBopumocTthb
BOJBl B  TOIUIMBE. 3arpsi3HEHUS  ABUATOIUIMB.
Harapoo6pa3syromiue CBOMCTBA TOIUIUB.
Onexktpuszaums. [lpucanky K peakTUBHBIM TOIUIMBAM.
ACCOPTUMEHT peakTUBHBIX TOIUIMB. HopMmaTtusHas
JIOKYMEHTAalUsl.

PakerHrie
TOIJIUBA

Kunkue paketHble ToruimBa. OCHOBHBIE TOHSTUS U
KJIaccuuKaLMs KUAKUX pakeTHbIX TormB. CocraB
JIBYyXKOMITOHEHTHOTO TorutnBa. TpeboBanusi k KPT.
ITpumensemsie OKHCIIUTEIIH, 170:¢ CBONCTBA.
IlepcnexkTrBHBIE OKMCIUTENU. [ Oproune, uX CBOMCTBA.
IlepcnextuBHble  roptoune. OIHOKOMIIOHEHTHBIE
JKPT. Ilytu coBepllleHCTBOBAaHMS M TMEPCIEKTUBHBIC
ToriuBa. TBep/able pakeTHbIe TOIUIMBA. TpeboBaHuUs K
TPT. [IByxocHoBHbIe TomiuBa. CMmeceBble TOIUIMBA.
IIytm  cosepwieHcTtBoBanust  TPT.  T'ubpuanbie
paketHble ToruBa. TpeboBanus k ['PT. Oxkucnurenu.
I'oproune.

ABHanMoHHbIe OEH3UHBI

ABUaIMOHHbBIC OCH3UHBI. DKCIUTyaTallMOHHbIE
TpeOoBaHMs K OeH3MHaM. [[eTOHAIlMOHHAS CTONKOCTD.
[eronannonHnas CTOUKOCTh WHIUBUIYAJTbHBIX

KoMmoHeHTOB. OxTaHoBoe uuciao. McmapseMocTs.
XuMmudeckas crabwibHOCTb. KanwmibHOe 3a)KUraHUeE.
Kopposuonnas aktuBHocTh. [lpucagkm k OGeH3MHAM.
ACCOPTUMEHT aBHAIIMOHHBIX OEH3MHOB

CMa3ouHbIC Maca

Haznauenue U Kaccudukaus CMAa30YHBIX
MaTepHajIOB. [TpousBoacTeo u CBOMCTBA
MUHEPATbHBIX u CUHTETUYECKUX Macell.
Cunrernueckue 60a30BbIe Maciia. MUHepaIbHbBIE Macia
JUIS  aBUAIMOHHBIX ABurateneil. HopmupoBaHue
9KCIUTyaTallMOHHBIX CBOMCTB M TOKa3aTesell KauecTBa
CMa30YHBIX Macel. Bs3KOCTHBIE CBOWMCTBA Macell.
Cwma3spiBaromye CBOIICTBA. Koppo3unonnas
CcTaOMIILHOCTD Macell. CTaObMILHOCTD Macell.
CunreTnueckue mMaciaa. ACCOPTUMEHT CMHTETHUYECKHUX
Maceq U UX 3apyOeXHble aHAJIOTU

IInmacTnuable cMa3ku

Hasnauenwne, coctaB, CTPYKTypa IUIACTUYHBIX CMa30K.
Knaccudukanus 1 MapkupoBKa MIACTUYHBIX CMA30K,
TpeOOBaHUS K HUM. DKCIUTyaTallMOHHBIC CBOWCTBA U
MOKa3aTeNn KayecTBa  IIACTHYHBIX CMa3oK.
CTabuiabHOCTh  CMa30K. ACCOPTUMEHT, 0O0JacTu
MIPUMEHEHUS, B3aMMO3aMEHSEMOCTb.
KoncepBannonHnslie Maciia u cMa3Ku

CHGHI/I&HLHI)IC TEXHUYCCKUC
KHUAKOCTHU

CrieninajibHbIe TeXHUYECKHE KUIKOCTH, Ux
Ha3HadeHHe, KJTacCU(pUKaIIHS, COCTAaB.
IM'uapaBnuueckne KUAKOCTH. AHTHOOJEIEHUTETbHBIC




KHUAKOCTH

5.2. IlpakTHyeckue 3aHsATHS

Haunmenosanne TeMul

CopepxaHue TeMbl

JBurarenu BHYTPEHHETO
CropaHus

ABI/IaL[I/IOHHbII\/’I JOBUTaTeIb KaK OCHOBAa CHJIIOBOU
YCTAHOBKHM JICTATCIIbBHOT'O alllapara. KHaCCI/I(bI/IKaIII/IH

ABUALIMOHHBIX JIBUTaTENeH: TypOOpEaKTUBHBIE,
TYypOOBUHTOBBIE (mBurarenu c HEIPEPbIBHBIM
CrOpaHUEM TOIUIMBA) U BEPTOJIETHBIE a30TYPOMHHBIX
JBUTaTEJEH. JBurarenu c IIPUHYAUTEIbHBIM
BOCIJIAMEHeHHeM.  JIBurateam ¢ HENpEepbIBHBIM

CrOpaHueM TOIUIMBA.

PeakTuBHBIE TOILINBA

[TpunnunuanbHass cxemMa BO3AYIIHO- PEAKTUBHOIO
nBuratensi. OCHOBHBIE OSKCIUIyaTallMOHHBIE CBOMCTBa
peakTuBHbIX ToOIUMB. WMcnapsiemocts. IlomHoTa M
teriota cropanus. [IpokaunBaemocts. CKIOHHOCTH K
obpazoBaHuI0  oTiIOXkeHHH.  TepmookucnuTenbHas
crabmwibHOCTh. COBMECTUMOCTh C  MaTepHhalaMH.
ITpotuBOM3HOCHBIE CBOIICTBA. DNIeKTpUUYECKUE
cBorictBa. HopMmaTuBHBIE JTOKYMEHTBI, METOIUKH,
o0opyanoBaHMe, CYLIHOCTb U O3Talbl OIPEACICHUS
JKCIUTYyaTAlMOHHBIX IOKa3aTeseu. AccopTUMEHT
TOBAPHBIX PEAKTUBHBIX TOIUIMB.

CMa3ouHBIE Maciia

XapakTepucTUKa OCHOBHBIX IIOKa3aTellied KayecTBa
CMa304YHbIX  Macel.  Bs3kocTb ¥ BSI3KOCTHO-
TeMIlepaTypHbIe XapaKTePUCTUKHU. Temnepatypa
3aCThIBAHUS M XMMMUecKasi cTaOMiIbHOCTh. CMma3ouHas
CIIOCOOHOCTb,  3allUTHbIE UM  AHTUKOPPO3UOHHBIE
ceoucrBa. Ilpucankm x Macmam. HopmatushHas
JOKYMEHTALIUSI, METOJIUKH, OOOPYyIOBaHHUE, CYIIHOCTb,
aJTOPUTM OIpEIeNIeHUs IoKa3aTeneid. ACCOPTUMEHT
CUHTETUYECKHMX Macell, 3apyOeKHbIE AHATIOTH.

ITimacTuuable cMa3Kku

Knaccudukamnus miacTUYHBIX CMa30K: MO COCTaBY, ITO
KOHCUCTEHIIMH, I10 Ha3HAuYeHHI0. XHMHUUYECKUH COCTaB
cMa3zok. OCHOBHBIE CBOWMCTBa cMa3okK. IIpoyHOCTHBIE
cBoMctBa. BsaskocTHple cBolicTBa. MexaHuuecKas

CTa0OWJIBLHOCTD. IleneTpamms. Temmnepatypa
KarJIenajacHusl. Kommonanas CTaOMJILHOCTD.
Xumuueckas CTaOMIBHOCTb. HMcnapsieMoCTh.

ACCOpTI/IMeHT CMa30K.

CrieruajibHbIE KXKUIKOCTH

CnenuanpHble )XUIKOCTH, Ha3HAUYCHHE, KiTacCupuKkaius,
coctaB. [mapaBmuueckwe >KUIKOCTU: MUHEPAITbHBIE,
CHUHTETHYECKHUE, CMeceBble. AHTHOOJIEIEHUTEIbHbBIC
JKUIKOCTH.

6. CAMOCTOSTEJBHAS PABOTA

Ne | HammenoBaHue TEMBI
n/m (paznena)

Coneprxanue TeMbl (paszena) TpynoemkocTh
B
aKaJIeMUIeCKUX
gyacax

| ChrIpbeBbie pecypcsl | [loaroroska K TECTUPOBAHMUIO, | 12




A YIJIIEBOAOPOAHBIX CO6€C€IIOBE[HI/IIO 10 KOHTPOJIbHBIM
TOIINIMB W CMA304YHBIX | BOIIpOCAM

MaTepHUaJIOB
2 CospemenHnble MeToasl | [ToaroroBka K TECTUPOBAHHUIO, | 12
MIPOU3BOJICTBA cobece10BaHUIO o KOHTPOJIbHBIM

aBMALMOHHBIX TOIUIMB | BOIlpocaM
u3 He(TH
3 JBurarenu IToaroroBka K NPAKTUUECKOMY 3aHSTHUIO, | 12
BHYTPEHHETO CrOpaHusl | cobece10BaHUIO o KOHTPOJIbHBIM
BOIIpOCaM
4 PeaxtuBnuble TormBa | IloaroroBka K MpPakTUYECKOMY 3aHATHIO, | 12
cobece10BaHUIO o KOHTPOJIbHBIM
BOIIpOCaM
5 PaxerHbie ITonroroska K TECTUPOBaHHUIO, | 12
TOIUIMBA cobeceI0BaHUIO o KOHTPOJIbHBIM
BOIIpOCAM
6 ABUaMoHHbBIE IToaroroBka K TECTUPOBAHMIO, | 12
OCH3MHBI cobeceI0BaHUIO o KOHTPOJIbHBIM
BOIIpOCaM
7 CMmazounble Macia I[TogroroBka K MNpPakKTUYECKOMY 3aHATHIO, | 12
cobece10BaHUIO o KOHTPOJIBHBIM
BOIIPOCaM
8 IInactuunble cMa3ku I[TogroroBka K MNPaKTUYECKOMY 3aHSTHIO, | 12
cobece10BaHUIO o KOHTPOJIbHBIM
BOIIpOCaM
9 CnenuanbHble [ToaroroBka K NpaKTUUECKOMY 3aHSTHIO, | 13.8
TEXHUYECKHE cobece10BaHUIO o KOHTPOJIbHBIM
KUIKOCTH BOIIpOcCaM

7. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B cootBerctBuu ¢ TpedboBanusMu @I'OC BO s peanuzanuy KOMIETEHTHOCTHOTO MOAX0/1a
B y4eOHOM TIporecce NPEAYCMOTPEHO HWCIIOJIb30BaHUE AaKTHUBHBIX (OPM MPOBEACHUS
3aHSTUH, pa3BUBAIONIMX KOMMYHUKATHBHBIE CIIOCOOHOCTM U peub OOYyYaroIuXxcs,
HAIIPABJICHHBIX Ha HMX IPHUBJICYCHHUE K CaMOCTOSTEIbHON ITO3HABATEIbHON NEATEIbHOCTH,
BBI3BIBAIOIIUX  JIMYHOCTHBIH  HMHTEpeC K MPOBEACHHWIO HAYYHBIX  HCCIEIOBAHMM,
CITOCOOCTBYIOIIMX OCO3HAHUIO COLMAJIbHONH 3HAYMMOCTH CBOeH Oyaymiedt mpodeccuu u
MPOSIBJICHUIO MOTHBAIlMA K MPOoQecCHOHATbHOU aesiTenbHOCcTH. K akTHBHBIM (dopMam
MPOBENICHUS] 3aHSATHI, HCIOJIB3YEMBbIM TIpU peain3alui Kypca OTHOCSTCS: IMpoOJieMHas
JIEKIIUS, Y4eOHbIe JUCKYCCUM, pa300p KOHKPETHBIX cUTyalni. Ha JeKkIusaX U mpakTHYeCKuX
3aHATUSIX CTYJEHTHI 3HAKOMSITCS ¢ KOHKPETHOMN MPOOIeMOii, BOCIIPOU3BOIAT U aHATIU3UPYIOT
XOJT €€ PelIeHUsI, BBICKA3bIBAIOT CBOU CYKJICHUS.
Pexomenmyercss wucnonb3oBaHHMEe HMH(GOPMAIMOHHBIX TEXHOJIOTMM TIpU  OpraHW3aIuu
KOMMYHUKAIIMH CO CTYACHTAMM JIJISI TIPEICTaBICHUS MH(POPMAIUH, BBIIAYM PEKOMEH AN 1
KOHCYJIbTUPOBAHMS TI0 ONEPAaTUBHBIM BOIpocaM (3JIEKTPOHHAs MOYTa, JIMUHBIA KaOWHET),
HCIIOJIb30BAHUE MYJIbTUMEIUA-CPEICTB IS TPOBEACHUS JIGKIIMOHHBIX 3aHSITUH.
8. OLIEHOYHBIE CPEJICTBA JUIS1 TIPOMEXYTOYHOM ATTECTALIUU
Bomnpoce! k 3aueTy ¢ OLIeHKOM:

1. Tlpeamer, 3agaun XuMMOTOIOTUU. OCHOBHBIE MOHITUS XUMMOTOJIOTUH.
2. HampasneHus pa3BuTHUS U CBOMCTBA aBUAIITMOHHBIX TOTUIUB M CMa30YHBIX Mace].
3. Or1ieHKa 3KCIUTyaTallMOHHBIX CBOMCTB TOIUIMBHO-CMA30YHBIX MAaTePHUAJIOB.
4. Knaccudukaius 1 Ha3HaUYCHHE aBUAITMOHHBIX SKCIUTyaTallHOHHBIX MaTePHAJIOB.

5. Hedts. CocraB u cBoiictBa HedTH. DNeMeHTHBIH coctaB. DPaKIMOHHBIA COCTaB.



I'pynmosoii coctaB HeTH

6. Krnaccudukamus nedreit. Krnaccudukanus HePTH MO MIOTHOCTH. XHUMHUYECKas
knaccudukamnus. TexHomorndeckas kinaccudukanms. MapkepHble copTa HeTeH.

7. OcHOBHbIE cIOCOOBI MOTYUYEHUs TOIUIUB U Macen u3 HedTu. BausHue coctaBa HedTU Ha
cnocob ee nepepabdoTKHU.

8. Krnaccuduxamus nmporeccoB nepepadoTku HepTu. PU3NUecKue Croco0bl mepepadboTKH.
Xumuueckue cnocoObl mnepepadoTku. OuucTKa TOIUIMBHBIX M MACISHBIX JUCTHILISATOB.
[Tonyyenue ToBapHbIxX TOrIUB. [loyueHne cMa304HBIX Mace.

9. Krnaccudukanus u Ha3HaueHHE [BUraTejlell BHYTPEHHErO CrOpaHMs: paKETHbIE
JIBUTATEIN, C HEMPEPBIBHBIM CTOPAHUEM TOIUIMBA, C MPUHYAUTEIbHBIM BOCIUIAMEHEHUEM, C
CaMOBOCIIJIAMEHEHHEM.

10. ABuanmonHnsle ToruBa. Kitaccudukanus, Ha3HaAaUeHUE U TPeOOBAHMS K PEAKTUBHOMY
tToruBy. CBOMCTBA aBUATOIUIMBA, OMPEIEISIONINE €ro Ka4eCTBO.

11. DkcrmyaTallMOHHBIE CBOWCTBAa PEAKTUBHBIX TOIUIMB: HCHAPSIEMOCTh, TOPIOYECTb,
MOJHOTA M TEIUIOTAa CrOpaHMs, BOCIUIAMEHSEMOCTb, IMPOKAUYMBAEMOCTb, CKJIOHHOCTHh K
00pa30BAHUIO OTJIOKEHUH, KOPPO3HOHHAS AKTUBHOCTb, XUMHYECKAs u
TEPMOOKUCIUTENbHAsL cTabmIbHOCTh. COBMECTUMOCTh C MaTepuaiaMmu. [IpoTUBOM3HOCHBIE
CBOMCTBA. DJIEKTPpUUECKHE CBOMCTBA.

12. ITpucaaku K peaKTUBHBIM TOTUTMBAM.

13. Dxonoruyeckue CBOMCTBA PEAKTUBHBIX TOIUIMB.

14. ACCOPTUMEHT PEaKTUBHBIX TOILIUB.

15. Kunkue pakernsie ToruBa. OCHOBHbBIE MOHSATUS U KIIACCU(PUKALIUS KUTKUX PAKETHBIX
torumuB. CocTaB JBYXKOMIIOHEHTHOTO TorumBa. TpedboBanusi k JKPT. Ilpumensiemble
OKHMCIIUTENU, UuX cBoicTBa. IlepcriekTuBHBIE oOKkuciuTenu. [oproune, HX CBOMCTBA.
ITepcnektuBHbie roproune. OnHokomnoHeHTHble JKPT. Ilytu coBeplieHCTBOBaHUS U
MEPCIEKTUBHBIE TOILJIMBA.

16. Twepaple pakeTHble ToImuMBa. TpebOoBanus. JIByxocHOBHBIE TorinBa. (CMmeceBble
toruBa. [1yTu coBepilieHCTBOBAHUS TBEP/IbIX PAKETHBIX TOIUIUB.

17. T'nbpuaneie pakeTHsle Tomuba. TpedoBanus. Okucnurenu. ['oproune

18. ABmanmonnble Oen3uubl. Kimaccuduxammsi, HazHaueHMe M TpeOOBAHUS K TOIUIMBY.
Xumuueckuii cocraB. CBOICTBA aBUATOILIMBA, ONPEAETISIONINE €r0 Ka4eCTBO. ACCOPTUMEHT.

19. JderonanmuonHasi cTOWKOCThb. [leroHamusg. PakTOpbl, BIUAIOLIINE HAa BO3HUKHOBEHUE
neroHanuu. OlleHKa JeTOHAUMOHHON CTOMKOCTH. OKTAHOBOE YMCIIO MU OKTAHOBOE YHCIIO
cmemenus. CriocoObr onpenencHus OY. AHTHUIETOHAIMOHHBIE CBOMCTBA WHIWBHUAYAIHHBIX
YIJI€BOJAOPOI0B U KOMIIOHEHTOB O€H3MHOB.

20. DkcIutyaTallMOHHbIE CBOMCTBA aBUAOEH3MHOB: MCHAPSIEMOCTh, JAaBJICHUE HACHIIIEHHBIX
MapoB, CKJIOHHOCTh K KAJTWJIBHOMY 32KUTaHUIO0, XUMUYECKAsl CTAOUIIBHOCTh, KOPPO3UOHHAS
AKTUBHOCTb. MapKHUpPOBKA U ACCOPTUMEHT aBUAIITMOHHBIX OEH3MHOB.

21. Hasznauenwue, kiaccuduKkaius, COCTaB CMa304YHBIX MaTepualioB. [IpousBoacTtBo u
CBOMCTBA MMHEPAJIbHBIX W CHHTeTHYecKUX Maced. CuHTeTnyeckue Oa30BbIe Macha.
MuHepabHble Macia JiJIs aBUAIIMOHHBIX JIBUTATENICH.

22. HopMupoBaHHME 3KCIUTyaTAllMOHHBIX CBOMCTB M IOKa3aTeJel KauecTBa CMa30YHBIX
Macen. BsiskocTHele cBoiicTBa. Temmeparypa 3acTeiBaHus. (CMa3bIBalolIMe CBOWCTBA.
XumMnueckas CTaOWJIBHOCTB. Kopposuonnas CTaOMJIBHOCTb. 3aluTHbIE u
AHTUKOPPO3UOHHBIE CBOMCTBA.

23. Kitaccudukaiiyst Ipucaiok K MaciiaM U uxX (yHKIIMOHAJIbHbIE HA3HAYEHUS.

24. MapKupoOBKa CMa304YHbIX Macesl. ACCOPTUMEHT CUHTETUUECKUX Macell U UX 3apyOekHbIe
AHAJIOTH.

25. Ha3znaueHue, cocTtaB, CTPYKTypa IUIACTUYHBIX cMa30kK. Kiaccudukamms 1 MapKupoBKa
TJTACTUYHBIX CMAa30K, TPeOOBAHUS K HUM.

26. DKcIulyaTallMOHHbIE CBOMCTBAa W TMOKa3aTelIM KadecTBa IUIACTUYHBIX CMa30K.
CTabuabHOCTh CMa30K. ACCOPTHMEHT, OO0JacTH MPUMEHEHHUS, B3aUMO3aMEHSIEMOCTbD.
KoHcepBanmoHHbie CMa3KH.

27. 'mapaBIn4eCKHe )KUIKOCTH.

28. AnTnoObieeHuTeIbHbIE )KUIKOCTH.



9. YYEBHO- METOIMYECKOE 1 NTH®OPMALIMOHHOE OBECIIEYEHUE
JAUCHUITIMHBI

a) IuTepartypa
1.OxkcrmyaTanimoHHbIe MaTepualibl . yueOHuK 11 By3oB/ A. I1. Yxanos, /1. A. YxaHos, A.
A. I'mymenko, A. JI. XoxnoB. — 4-e uza., nepepad. u gon. — Cankrt- IletepOypr : Jlans,
2025. — 532 ¢. — ISBN 978-5-507-46754-9. — TexcT : snekTpoHHbIi // JIaHb : 3MeKTPOHHO-
oubnmmoreuynast cucrema. — URL: https:// e.Janbook.com/ book/465182 (mata oOparienus:
29.03.2025). — Pexxum gocTymna: 1y aBTOPHU3. MOJIb30BaTeNIeH.

2.Bepounkuii, B. B. Dkcrmutyaranimonnsie matepuansi / B. B. Bepounkuii, B. C. Kypacos, A.
b. lleneneB. — 4-¢ usn., crep. — Cankr- [letepOypr : Jlanp, 2024. — 76 c. — ISBN
978-5-507-48579-6. — TekcT : aneKkTpoHHbIN // JIaHb : 371eKTPOHHO- OMOIMOTEUHAS] CUCTEMA.
— URL: https:// e.lanbook.com/ book/356153 (mata obGpamenus: 29.03.2025). — Pexuwm
JOCTYTIA: JUTsl aBTOPU3. TTOTH30BATENICH.

3.XapnoB, M. B. OkcriyaTalluoHHbIe MaTepuabl : yueObHoe mocooue/ M. B. Xapmos. —
Cankr- IletepOypr: IIT'VIIC, 2017. — 47 c. — ISBN 978-5-7641-1073-8. — Tekcr :
9NeKTPOHHBIN //  JlaHb : 3NIeKTpoHHO- OubmuoteuHass cucrema. — URL: https://
e.lanbook.com/ book/111746 (mata obpamenus: 29.03.2025). — Pexwum npocryna: mist
aABTOPH3. TIOJIb30BATEIICH.

4.JIeckoBa C.A. IIpou3BOACTBO aBUAIIMOHHBIX TOIUIUB [DIEKTPOHHBIN pecypc]: ¢O. yueO.-
METOJI. MaTepuasioB Isi HampaBieHus: noarotoBku 18.04.01 "Xwum. texnonorus"/ Amyp.
roc. yH- T, Uuxenep.- pus. dax., Kad. xumun m xum. texnoin. ; coct. C.A. JleckoBa. —
bnarosemenck : AMI'Y, 2023. - 95 c. — [ocrym: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/10414.pdf

6) nporpammuoe obecnieueHue u MHTepHET-pecypebl

Ne HaumenoBanue Onucanue
1 [Omnepamuonnas cucrema | GNU-munensust (GNU General Public License)
Linux
2 | 2nexkTponHas DnexkTpoHHO- 6ubnuoreunas cucrema IPRbooks —HaydHo-
OubnmoTeyHasi cucreMma | 00pa3oBaTENIbHbBIN pecypc ISl pelieHus 3aqad 00yueHus B
«IPRbooks» Poccun un 3a pyGexxoM, comepkaliuii MaTepuasbl I BY-
http:// 30B 0 HAyYHO- TYMAHUTAPHOW TEMaTUKE, MO TOYHBIM U
www.iprbookshop.ru €CTECTBEHHBIM HayKaM. YHuKajbpHas 1iatdpopma IObC
IPRbooks o0beauHseT HOBelMe WHOOPMAIIMOHHBIE TeX-
HOJIOTMM W YYeOHYIO JIMLEH3MOHHYIO juTepatrypy. Kon-
teHT DBC IPRbooks oTBeuaeT TpeboBaHUSIM CTaHAAPTOB
BhIciied 1mKojbl, CI1O, 7OTOIHUTETFHOTO M TUCTAHITMOH-
Horo oOpa3zoBanus. DBC IPRbooks B mojsHOM oOBbeMe
COOTBETCTBYET TpeOOBaHUSIM 3akoHodatenbcTBa PD B
cdepe obpazoBaHus
3 | DmexkTpoHHO- DIIEKTPOHHBIA  pecypc, BKJIIOYAIOMMIA B ceds  Kak

OuOIMOTEeUHAsT CHCTEMa | 3JIEKTPOHHBIC BEPCUU KHUT U3aTelIbcTBA «JIaHb» U APyrux
u3gaTenbcTBa  «JlaHBY | BEOIyIIMX WM3MaTeNbCTB y4yeOHOM IUTEpaTyphl, Tak U
http://e.lanbook.com JIEKTPOHHBIE BEPCUU TMEPUOJUYECKHX U3AAHUK IO
€CTECTBCHHBIM, TEXHUYECKUM U TYMaHUTAPHBIM HAyKaM

4 | http:// MHoronpoduiIbHbIH 00pa3oBaTEIHHBIN pecypc
www.studentlibrary.ru "KoncynpTanT  cTymeHTa" — SIBISETCS  3JIEKTPOHHOM
oubmmoreunort cucremoit (DBC), mpemgocraBisIOMIEH




JIOCTyH 4epe3 ceTh VIHTepHeT K yuyeOHOW JuTepaType U
JIOTIOJTHUTENIBHBIM ~ MaTepuaiaM, IPUOOPETEeHHbIM Ha
OCHOBaHUU TMPSIMBIX JOTOBOPOB C ITPaBOOOIaaTEIIMHU

B) nmpodeccrnoHa bHble 0a3bl JAHHBIX 1 HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaunmenoBanue Omnucanue

1 [ http://gostexpert.ru Enunas  6aza T'OCToB P® mo  kareropusim
OO0wmepoccuiickoro Knaccuduxaropa Crannapros ,
collepkalas JTOKYMEHTBI JJisi OeCIUIaTHOrO IOCTymHa JUIs
00pa30BaHuUs U MPOMBIIIIICHHOCTH PdD

2 | https://www.ngpedia.ru | [TouckoBasi cucrema «bojbliasi SHIMKIONEAUS HEPTH U
raza» 1o TemMaMm HedrenepepabOTKu U HeYTEXUMHH,
COJICPKUT CTATHH U3 PA3HBIX 00JIaCTEH HAYKHU U TEXHUKU

3 | http://www.oglib.ru DOnektpoHHas oubnuoreka « Hedrp-rasz»

4 | http://www.nglib.ru ITopran HayuHO- TexHHMYeckol wuHpopMmaruu «Hedts u
ras», MyOJINKYIOTCS Pe3yIbTaThl HAYYHBIX HCCIEIOBAHUN B
00J1aCTH TeOJIOTHH, TIOUCKA U Pa3BeIKH; OypEeHHUS] CKBaKUH
U pa3pabOTKM MECTOPOXKICHHUI; XMMHH U TEXHOJIOTHH
nepepaboTKku HeTH U rasa.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE IUCHUITINHBI
3aHgaTUS 1O  JUCUUIUIMHE TPOBOJATCS B CHEIUMAIU3UPOBAHHBIX  IMOMEILIEHUSX,
MPEACTABIISIONUX CO00M yueOHbIe ayTUTOPUU AJIsl POBEICHUS 3aHATUN JIEKIIMOHHOTO THUIIA,
CPYNIOBBIX U MHAWBUIYAIbHBIX KOHCYJIbTALIMM, TEKYIIETrO KOHTPOJS U IPOMEXYTOUYHOMU
arrecrauuu. [ling mNpoBeneHMs JIEKUMOHHBIX M IHPAKTUYECKUX 3aHATHM MCIOJIb3YETCS
aAyAUTOPHS, OCHAILIEHHAS TPE3eHTAllMOHHON MYJIbTUMEIUMHON TEXHUKOH (ITPOEKTOP, IKPaH,
HOYTOYK). s mpoBeneHHus NMPaKTHUYECKUX 3aHSATUN MCIOJIB3YEeTCs CHElUaTIU3MpOBAHHAS
yuebHas ayauTopHs, BUpPTyalbHasl J1abOpaToOpHsi, C COOTBETCTBYIOLUIUM OOOPYIOBAHHEM,
MaTepuallaMd M peakTuBamMu. Bce mnoMmenieHus, B KOTOPBIX IPOBOAATCSA 3aHSTUA,
COOTBETCTBYIOT JEHCTBYIOIIMM CAHUTAPHBIM M IIPOTUBOIIOXKAPHBIM IIPAaBUJIAM M HOPMaM.
Kaxnpiii  oOywaronuiics oOecrieueH HMHAMBUIYAJIbHBIM JOCTYIOM K  3JIEKTPOHHO-
OMOIMOTEYHBIM CHUCTEMaM U K 3JEKTPOHHOW o0O0pa30BaTEeIbHONW CETH YHUBEpPCUTETA.
CamocrosiTennbHass pabora 00y4arolMXCS OCYLIECTBIISIETCS B IOMEIIEHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOHN TEXHUKON C BO3BMOKHOCTBIO MOAKIIIOUEHUS K ceTu Internet u obecrieueHueM
JIOCTyTa K 3JIEKTPOHHON 00pa30BaTEIbHOM CETH YHUBEPCUTETA.



