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1. HEJIM U 3AJIAYU OCBOEHUSA JUCIIUIIJINHBI
1.1. leab ocBOeHMSs JUCUMIIJIMHBI

[enbro OCBOEHUS TUCUUIUINHBI SBISIOTCS (POPMUPOBAHKUE KOMIETEHIINM B 00JIaCTH TeX-
HOJIOTUH MOJTyYeHUS BOJIOPOA B TEPMUUECKUX M KaTAIMTUYECKHUX Ipolieccax rIyOoKoH mepe-
paboTKK KOMIIOHEHTOB HEPTH U MIPUPOIHOTO Ta3a.

1.2. 3agaum ocBOCHUSA TMCHUILIMHBI (MOIYJIs1)

— U3y4YCHHUE CHIPhEeBON 0a3bl HEPTEXUMUUECCKUX MPEANPUATHN U pa3pabOTKe HAa UX OCHOBE
TEXHOJOTHYECKUX CXEM IOJyYEHUS BOJOPO/IA;

— OCBOCHHE XMMHMUYECKUX PEaKIIMH MOJTYyYEHHS BOJOPOJIA;

— (OpMHUPOBAHHE IKOJOTUIECKOTO MBIIIIICHUSI 1 MOTHUBAIIUU BEIOOpA 0€30TXOIHBIX TEXHO-
JIOTHi;

— OBJAQJCHHE TEXHOJOTMYECKUMHU CXEMaMH TEPMUYECKUX M KaTAIMTHYECKUX TpaHChopMa-
LU{A YTI€BOAOPOJIHOIO ChIPBSI.

— oBiangeHue (yHIAMEHTAIBHBIMU TPHHIMIIAMA H METOJaMH PCIICHUS HaydHO-
TECXHHMYSCKHX 3a7ad.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

VYyebnas nqucturuHa «[lonydenue Bogopoa U3 yrieBoAOPOJIHOTO ChIPhs» BKIIOUEHA B
MepeveHb 0053aTeIbHBIX JUCIUILUIMH 00pa30BaTEIbHOM MarucTepcKor nmporpaMMbl «TexHUKa U
TEXHOJIOTUH BOJOPOJHON IHEPreTUKH» IO HampapieHUIO moArotoBku 18.04.01 «Xumudeckas
TEXHOIOTHY.

JucuumnnuHa peanusyercsa B coorBercTBuu ¢ TpeboBanusimu @I'OC, OIT BO u VII, no
nporpamMme noAroToBKu « TeXHHUKaA U TEXHOJIOTUU BOJOPOJTHONU SHEPTETUKI Y.

JuctunnuHa 0a3upyeTcs Ha CIEAYIONINX TUCHUIIuHAX: «OpraHudeckas XumMusy», «DOu-
3UYECKasi XUMUs», « XUMAYECKasi TEXHOJIOTHS MPUPOIHBIX dHEPTOHOCUTENEHY, «O00pyaoBaHue
He()TEeXHUMHUUYECKHUX MPOU3BOJICTBY, «PeakTophl HEPTEXUMUUECKUX MMPOU3BOJCTB» B 00BEME KYyp-
ca OakanaBpuara.

3HaHMsl, TOJyYEHHbIE NPU OCBOCHMM y4eOHOM nucuuiuinHbl «llodyueHue Bopopoaa u3
YIJIEBOAOPOAHOTO CHIPhs», HEOOXOAUMBI JJIsi U3YUYEHUS MPEIMETOB 10 MPOrpaMMe MarkucTpary-
pol: b1.5.8 «O0opynoBaHie U OCHOBBI POCKTUPOBAHUS XUMHUYSCKHX MPOU3BOACTBY» (2, 3 ce-
mectp), B1.B.OJ[.2.2 «Mcnonb30BaHne BOMOPOAAa B XMUMHUYECKOW TexHomorum» (3 cemectp),
«TexHonoruueckass npaktukay, «lIpenaumnomnHas npaktukay, «HayuHo-uccnenoBaTenbckas
paboTa» U MOATOTOBKHU K MPOLEAYpe 3alUThl U 3allUTE BBITYCKHOM KBaM(pHUKAIIMOHHON pado-
THI.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMS JTNCIUAIIIMHBI

[Ipomiecc m3yueHUs AUCIUTUIMHBI (MOMYJsI) HampaBieH Ha (OpMUPOBAHHE DJIEMEHTOB
cienyomux mpodeccuoHanbHbIX KommeTeHuid B cooTBeTcTBuM ¢ OIIOIT BO marucrepckoit
nporpammbl «TeXHUKA U TEXHOJIOTMH BOJIOPOJHON PHEPreTUKW)» MO HAMPABICHUIO MOATOTOBKHU
18.04.01 «XuMuueckasi TEXHOJIOTUSDY:

IK-3 CnocoOeH K IUTAaHWPOBAHUIO TPOM3BOJICTBEHHOHN JEATEIBLHOCTH; OOCCIICUYCHHIO
MEPOMPHUITHIA IO KOHTPOIIO U COONIOJICHUIO TEXHOJIOTHUYECKUX PETJIaMEHTOB MPOU3BOJCTBA; K
ITOBBIIIICHHU IO 3(1)(1)GKTI/IBHOCTI/I HpOI/ISBO,}ICTBa Ha OCHOBC BHe)IpeHI/ISI HOBOI\/’I TCXHHUKHU U TCXHOJIO-
THH;



IIK-4 Croco0GeH K COBEpIICHCTBOBAHUIO TEXHOJOTHYECKOrO MpoIlecca: MPUMEHEHUIO
COBPEMEHHOTO O0OpYIOBaHMS; pa3pabOTKe MEPONPHUATHH MO 3KOHOMHYECKH OOOCHOBAHHOMY
paLMOHATILHOMY PacIpeIeICHUI0 PECYpCo- U MPUPOI0COSPETratoIiX TEXHOIOTHIECKUX MPOLec-
COB U PEXUMOB IIPOU3BO/ICTBA;

IIK-6 I'oToB K dKCIITyaTanuu JiabopaTOpHOTro 000pYAOBaHUS U MPUOOPOB IS IPOBEICHUS
UCIBITAaHUHN YTIIEBOAOPOIHOTO ChIPhS U MIPOIYKTOB €ro nepepaboTKu.



3.1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs M0 JUCHHUILIMHE, COOTHECEHHBIX € MJIAHUPYeMbIMU pe3yabTaTaMu ocBoeHust OI1

Tabmuma 1 — [lepedyeHp mIaHUPYEMbIX PE3yIbTaTOB O0yUEHUS IO JUCIHUILTUHE, COOTHECEHHBIX C IJITAHUPYEMBIMU Pe3yIbTaTaMUu OCBOCHUS

KO}I 1 HAMMCHOBAHHC
KOMIICTCHIIMH

Koa m HamMeHOBaHUE MHIU-
KATOpa J0CTHKEHUsI KoMIle-
TEeHIUH

IInanupyemble pe3yJbTaThl 00y4eHHsI N0 AUCHHUILINHE

OueHoYHBIE CPECTBA

Texymero
KOHTPOJIS

IIpomexy-
TOYHOM aTTe-
CTAlHH

IK-3 CniocobeH K 1uta-
HUPOBAHHIO TIPOU3BO/I-
CTBCHHOM HesSITEIbHO-
CTH; 00ECIICUCHHIO
MEPOIPUATHI 110 KOH-
TPOJIIO U COOJIOICHUIO
TEXHOJIOTHYCCKUX Pe-
[JIAMCHTOB MPOU3BOJI-
CTBAa; K MMOBBIICHUIO

3 PEKTUBHOCTH MTPOH3-

UIIK-3.1. AHanuzupyeTr mpu-
YUHBI HU3KOTO KadyecTBa IpO-
OyKIMH, pa3pabaTelBacT Mepo-
OpUSATHA 1O  YBEIWYEHHIO
3¢ EKTHBHOCTH MPOM3BOICTBA

HIIK-3.2. OcymectBiseT pas-
paboTKy MeponpHiTHH MO pe-
KOHCTPYKIIMM U MOJACPHU3ANN
MIPOM3BOJICTBA

WIIK-3.3. CocraBigeT IIaHbl

3HaTh:  TEXHOJOTHYE-
CKHE CXEMbI IPOIECCOB
rryOOKOH — mepepaboTKu
YTJIEBOJIOPOAHOTO  CHI-
pBsl, TIPEABSIBIAEMBIE K
CBIPBIO, MaTepuajam, Io-
TOBOM NPOAYKIUU
HeTEeXUMHYECKUX TPO-
W3BOJICTB; TEXHOJIOTHYE-
CKHE OTalbl IMPOU3BOJI-
CTBa  IPOXYKTOB  Ha

YMerb: aHATM3UPOBATh MPH-
YHHBl Opaka W BBIMYCKa MPO-
JOYKIUA HHU3KOTO KavecTBa,
pa3pabaThiBaTh MEpOMPUATHS
M0 ero MpenynpexICHUIO;
(hopMuUpOBaTh parMOHAIbHBIC
TEXHOJIOTHYCCKUE CXEMBI TEX-
HOJIOTHYECKHIX YCTaHOBOK,
pa3pabaTbiBaTh ~ MEpHl 1O
CHIDKECHHIO OTXOJOB IPOM3-
BOJICTBA, (DOPMHUPOBATH STAIbI

Buapers: HaBbIKaMU
pelleHns IpOu3BOI-
CTBEHHBIX 3a/a4 (Kei-
COB) 10 KOMIUIEKCHOMY
HCTIONB30BaHUIO CHIPBS,
COBEPILIEHCTBOBAHUIO
TEXHOJIOTMYECKUX IIPO-
LIECCOB, MTOBBIILIEHUIO Ka-
YECTBA BBITYCKAaEMOU
IPOLYKIUH

Bonpocs! s
yCTHOTO cobe-
CE/IOBaHMUSA:
OmeTs

Bormpocs! ms
YCTHOTO co0e-
CeIOBaHMUS:
OMIIeTHI

BOJICTBA Ha OCHOBE pasmenneHuss  00OpYyIOBaHMs, | OCHOBE IPHUPOIHBIX YT- | 3aMKHYTBIX IIPOM3BOACTBEH-
BHEJIPEHHSI HOBOH TeX- TEXHOJIOTHYECKHE CXEMbI YCTa- | JIEBOJOPOJOB, B3aUMO- | HBIX IIMKJIOB C IEJBIO 3KOHO-
HUKHU ¥ TEXHOJIOTHH HOBOK, PACCUMTBHIBAET TMPOU3- | CBSA3M  IPOU3BOJACTBEH- | MUYHOTO HCIIONB30BAHUSA CBI-

BOJICTBEHHbIE MOIIHOCTH M 3a- | HBIX (hakTopoB c | ppa u YBEITMUYECHUS

TPY3Ky obopynosanus | mapamerpamu  dbdek- | 3GHEKTUBHOCTH — HOPOU3BOA-

TEXHOJIOTHYECKOH YCTaHOBKH TUBHOCTH ITPOU3BOJICTBA. | CTBa
MK-4 CriocobeH k co- UIIK-4.2. ®opmupyet o60ocHO- | 3HATBh:  TEXHOJIOTHYE- | YMeTh: aHAIM3UPOBaTh Npo- | Biaamers: TexHOIOTHYE-
BEPIICHCTBOBAHMIO T€X- | BaHHBIC MPEJIOKEHUS 10 CO- CKME TIPOLIECCHI, PEXKMMBI | W3BOJACTBEHHYI0O M HAy4yHO- | CKUMHM npuémamu ctabu- | Bompocsl ais | Bompocsn mis
HOJIOTHYECKOTO MPOLEC- | BEPIICHCTBOBAHMIO TEXHOJIOTH- | MPOM3BOJACTBA, MPOAYK- | TEXHHYECKYI0 HMH(YOPMALMIO; | TH3ALMH PEKHMA OKC- | yerHOro cobe- | YCTHOro cobe-
ca: IPUMEHEHHUIO YECKHX MPOIECCOB, MU OpraHW3allMf; Me- | BBIABISITH CIIOCOOBI  COBEp- | IUTyaTaIllH S — P —
COBPEMEHHOT0 000py- CIIOCOOCTBYIOIINX peaM3alliil | TOABl  AHAJUTHYECKOTO | MICHCTBOBAHMSA TEXHOJIOTHYE- | TEXHOJIOTHYECKHX O0B- SYIeThL SuUIeThL
JTOBaHUS; pa3padoTke 1esei yCTOH4INBOTO pa3BUTHSA KOHTPOJIS MIPOIIECCOB | CKUX IIPOLECCOB; (HOPMHPO- | €KTOB, METOJaMHU CO3/a-
MEpOIPUSITUH IO KO- NpeaIPUATUS He(renepepaboOTKU, TIe- | BaTh u 000CHOBBIBATh | HUAI W OOecledeHus

HOMHYECKH 000CHOBAH-
HOMY parHOHaJILHOMY
pacIpeneeHuro pecyp-
co- 1 mpupoocoepera-
FOIUX TEXHOJIOTUICCKUX

penoBoil u 3apyOesKHbIH
ONBIT B 3TOi 00JacTy;
IIpaBUIIa 6e3omacHOM
9KCIUTyaTalu 00opymno-
BaHMSl TEXHOJOTHYECKUX

MOCJIEIOBATENEHOCTE #U  d(-
(DeKTUBHOCTH  MpEUIaraeMbIX
peLIeHU.

(YHKIIMOHUPOBAHUSI MO-
JIeNn yCTOWYMBOIO pas-
BUTHS NIPEIIPHATHSL.




MIPOLIECCOB U PEKUMOB
npousBojicTBa (13 YII)

U IPOU3BOJCTBEHHBIX
MoJpa3/ieNeHuil;  cTaH-
JapThl, TEeXHUYECKHe
YCIIOBUSI M JpYyTHE Mare-
pHabI 110 SKCILTyaTaluH

TEXHOJIOTHIECKAX  00B-

eKTOB.
IK-6 T'otoB k skcmmya- | UIIK-6.1 OGocHOBaHHO BBIOW- | 3HATH: METONWKH Mpo- | YMeTb: aHamm3upoBaTh 3¢- |Baagers: HaBBIKAMU
Taluu J1abOPaTOPHOTO paeT (QU3MKO-XMMHYECKHE Me- | BEICHUS UCHBITAaHUN | (EKTHBHOCTH  TEXHOJOTHYC- |pa3pabOTKM M TEXHHKO- | Bompocsl mns | Bompock! mis
000pyNOBaHKs 1 NPUOO- | TOBI M MPHOOPBI JULSL HCCIE0- | ONPEJACICHHs — KavecTBa | CKOro MPOLECCa; MPUMEHATh |9KOHOMHYECKOro — 000C- | yerHoro cobe- | yeTHOro cobe-
pOB I IPOBEAECHHUS BaHHS YIJIEBOJOPOIHOTO  ChI- | 3HAHUS OOIIMX U MPOQUIBHBIX |HOBaHHS 3((HEKTUBHOCTH CeIOBAHMS: CEIOBAHMS:
HUCHBITAaHUU YTJIEBOO0- UIIK-6.2 B1)161/1paeT METOTHKH pbs, METOABI ONTHMH3A- JUCHUIUIMH IJId pCUICHUA 3a- | IPOCKTOB pecypco- u GUIIETHI 6I/IHCTI)I
POZHOTO CBHIPBSI U MPO- UMM TEXHOJIOTMYECKUX | Ja4 PalOHAIBHOIO PECypco- |MpUpoIocOeperarommx
JIYKTOB €ro nepepaboTKu MPOBCACHI usuxo- MPOLIECCOB  YTHJIM3aLMK | cOepekeHHsT Ha NPENNpPUATH- | TEXHOJIOTHYECKUX  Ipo-

XUMHYCCKUX METOA0OB aHaJIu3a o

OTXOJ0B XHUMHUKO- AX He(i)TeXI/IMI/I‘-IeCKOI/I eCCOB U PEKUMOB IIPO-

TEXHOJIOTUYECKOTO TIPO- | OTPACIM W CMEXKHBIX OTpac- |M3BOJCTBA; (OPMHUPOBa-

W3BOJACTBA, 3aMEHBI Jie- | JieHd; pemiaTh MPOU3BOACTBEH- |HUS  TEXHOJIOTMYECKHX

(GUIUTHBIX MaTepUajioB | Hble 3aJa4d, HAlpaBJCHHBIC |CXEM HAa MOJCNSIX XUMHU-

Ha MeHee NehULMTHBIC, | HA BHEAPEHHE HOBBIX TEXHO- |4YECKUX, (hapMaleBTHYC-

3HAaTh NMPUYUHBI BO3HWK- | JOTMYECKUX PEIICHHUH JUIS ON- |CKUX, Hedrenepepabarhl-

HOBEHUsI Opaka M CIOCO- | THMH3AaLMH MPOU3BOACTBEH- | BAIOIINX "

Obl €ro yCcTpaHeHUsl, Bbl- | HOTO Mpoliecca peajbHOro |HeYTEXHMMUYECKUX MpO-

Oupaer (GU3MKO- | CeKTOpa SKOHOMHUKH; PYKOBO- |HM3BOJICTB M OIBITOM pas-

XMUMHYECKHEe METOABl M | IUTh pa3pabOTKOM IJIaHOB |pabOTKHM  MEPONPHUSATHH

npuOOpBI ISl olpejesne- | ycTpaHeHHs: Opaka W yiydlle- |10 yJIyYIIeHHI0 KauecTBa

HUSl COCTaBa YIJIEBOJO- | HUSL KauecTBa XHMMMUYECKOH, |BBIIYCKAEMOM  MPOIYK-

POJIHOTO CHIPHSL. HEe(PTEeXUMHYCCKOH  MPOAYK- |IHWH, crmocodamu o0pa-

HH. 0OOTKH TOJIyYEHHBIX pe-

3yIbTaTOB O  COCTaBe
YTI€BOAOPOAHOTO CHIPhSL.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. Pacnpeuenelme pr)lOéMKOCTI/I AUCHHUIIIMHBI 110 BUJIaM paﬁoT mo ceMmecrpam

OO0mast Tpy10€MKOCTh TUCIUILTUHBI cocTaBiseT 8 3a4. en. 288 yacoB, pacrpe/iesieHue 9acoB 1Mo
BUJIaM pabOT U ceMecTpaM IpeICTaBlIeHO B Tabiuiie 2.

Tabnumna 2 — Pactipeenenue Tpy10EMKOCTH JUCITUIUIMHBI 110 BUJaM paboT 1Mo ceMecTpam

TpynoémkocTb
Buj yueoHoii pa6oThl Bcero B T1.4. mo cemecTpam
yac. 1 cem 2 ceM

®opmaT U3yyeHHUs AU CHUTLIHHBI OuHast
OO0masi TpyA0€MKOCTH JUCIUIUIMHBI TT0 y4eOHOMY 288 144 144
Aty 8 3E 43E 43E
1. KonrakTHas padora: 126 70 56
1.1 AyautopHas pa6oTa, B TOM YucJje: 119 68 51
3aHsATHS JIeKUHOHHOro Tuna (JI) 34 17 17
3aHATUS ceMuHapckoro tuna (I13-cemunapsl, Ipakr. 34 17 17
3aHSTUA U JP)
nabopaTtopHbie padoTs (JIP) 51 34 17
Kontpons (KCP)
1.2 BHeayauTopHasi, B TOM 4HcJIe 7 2 5
KypcoBas padota (mpoekt) (KP/KII) (koHcynpranus,
3aI1TAa)
TEKYIUI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCITUTIIINHE
KOHTaKTHasi paboTa Ha MPOMEXYTOYHOM KOHTPOJIE
(KPA)
2. Camocrositeasnasi padora (CPC) 126 74 52
pedepat/acce (moaroroBka) 20 20
pacuértHo-rpapuueckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa
kypcoBas padora/mpoext (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE M3YYEHHUE pa3/IesioB, CaMOIOAro-
TOBKa (MpopaboTKa U MOBTOPEHHE JIEKIIMOHHOTO Ma-
Tepuana u Marepuaia y4eOHUKOB M Y4E€OHBIX IOCO- 106 74 32
Ouii, MOrOoTOBKA K JIaOOPATOPHBIM M MPAKTUYECKUM
3aHATHSM U T.J.)
[ToaroroBka k sK3aMeHy (KOHTPOJIb) 36 36




4.2. Conep:xanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TEMaM

Tabmuua 3 — Conepxanue AUCHUILTUHBL, CTPYKTYPHPOBAHHOE 10 TEMaM

IInanupyemsie Buael yueonoii padorsl (4ac)
KOHTPO. e-
( poupy S HaumenoBanue
Mble) pe3yJabTaThl KonrakTHast padora E T HaunmeHoBaHMe HCIOJIB3Y-
S 9= pa3padoTaHHOIO
OCBOEHHS: KO/ — E s eMBIX AKTHUBHBIX H HHTEp-
HaumeHoBaHue pa3aesioB, TeM d & " =~ Bup CPC DJIEKTPOHHOT0
YK; OIIK; IIK u = &« 23 |F = eE aKTHMBHBIX 00pa3oBaTe/ib-
= 23 E ES xow® . Kypca (Tpyaoem-
HHIHKATOPHI 10- = S zo |[E®Z S8E HBIX TEXHOJIOT Ui
Z S 2¢ (¥ o B = 3 KOCTh B Yacax)
CTHKEHHS KOMIIe- 5] = 5s |88 S8 Y
. = = R Z &) ]
TeHI Ui = =
1 cemecTp
T1K-3 IIpe3enTanus Koncnekr nekuui
UTIK-3.1 Pa3nen 1. CoBpeMeHHbBIE TEXHOJIOTHH MOJIyYeHHUsI BOAOPOAA
Egﬁgg Tema 1.1. 3aKOHOMEPHOCTH LIEMTHBIX IloaroroBka K JEKIUAM
e panvKaibHBIX TpoleccoB moiyuenus | 2,0 2,0 [6.1.1], [6.1.2], [6.1.4]
BOJIOpOJIa
IK-4
VIIK-4.2 Tema 1.2. IIpousBoacTtBo BoJopoa IlogroroBka K JIEKIUSAM
o U3 OPraHUYECKOTO ChIPhSI 2,0 2,0 [6.1.1], [6.1.2], [6.1.4]
IMpakruuyeckoe 3anatue (IIP) 1
[oxroToBka K mpakTH4e-
JlagopaTopHnas pa6ora 1 mo Te-
TIK-6 Mme 1.1 TexXHOJIOTHS MUPOJIN3a JIETKUX 3,5 3,0 5,0 ciam sanaTiAM [6.1.3],
WITIK-6.2 FJIC].30 0pOJIOB PacqéI; BBIXO/1a ’ , ’ [6.2.1], [6.22]
y FIOPOZIOB. : ITonroroska oruéra 1o I1P
IIPOAYKTOB MTUPOJIKN3a OyTaHa.
IIP 2 no teme 1.1 Mexanu3zmbl oOpa-
TTK-6 SOBAHIA BONOPOAA B CTIHBIX paak- 3,0 2,0 IMoaroroska oryéra no ITP
WIIK-6.1 KaJIbHBIX TIPOIECCaxX MUPOITH3a JIET-
KHX yTJI€BOJOPOJIOB
IIP 3 no Teme 1.2 Biusiaue Temire-
IIK-6 paTypbl, JaBICHUS U TIPUPOJIBI yTIIIe- 3,0 2,0 [oxroroska oryéra mo JIP
UIIK-6.2 BOJIOPOJia Ha BBIXOJ BOJOPO/Ia MpU
MUPOITH3E
JlaGopaTopHas pa6ora 2 no Te-
- Mme 1.2 Pacy€r u cpaBHHUTEIbHBIN "
TK-3 € cuer uep 3,5 2,0 IToaroroBka otuéra no I1P
NIIK-3.1 aHaJIM3 BBIXOJA IPOJYKTOB IHPOJIN3a
JTaHa M MMPOMaHa




IInanupyemsbie
(KOHTpoOIHMpYe-
MbI€) pe3yIbTaThl
OCBOCHHS: KO/
YK; OIIK; IIK u
HHIUKATOPHI 10-
CTH2KCHHS KOMIIe-
TeHIHI

HaumenoBaHue pa3aeios, TEM

Buabl yuednoii padors! (dac)

KonrakTHas padora

Jlekuuu

Jlabopa-
TOPHBIE
padoThI

IpakTnue-
CKHe 3aHs-

TUA

CamocrosiTenb-
Hasi paboTa cTy-
JIeHTOB (4ac)

Bup CPC

JlaGopaTopHas pa6oTa 3 mo Te-

Me 1.2 Pacuér u cpaBHUTEITBHBIH
aHaJIM3 BBIX0/1a MPOAYKTOB MUPOJIU3a
NIeHTaHa ¥ N30IIeHTaHa

3,5

N
o

JladopaTopHasi pa6ora 4 1o Te-

Me 1.2 Pacuér 1 cpaBHUTEIbHBIN
aHaJIM3 BBIX0/1a MPOAYKTOB MUPOJIU3a
n300yTaHa ¥ reKcaHa

3,5

2,0

IK-6
NIIK-6.1

NIIK-6.2

Tema 1.3. IIpousBoacTBo BOJOpOIA
KOHBepcHUell MeTaHa. Bunbel KoHBep-
Cuil IPUPOJHOTrO rasa.

2,0

2,0

IlonroroBka K JNEKLIUIM
[6.1.2], [6.1.3], [6.1.4]

Tema 1.4. ITapoBast xoHBepcHUs NpH-
poIHOTro Ta3a (mapoBoi pudOpMHUHT)

2,0

2,0

TlonroroBka K JIEKIIHSIM
[6.1.2],[6.1.3], [6.1.4]

Tema 1.5. KucnopogHas KoHBepcHS
(mapumanbHOE OKHCICHHE) HPHPOJ-
HOTO rasa

2,0

2,0

ITonroroBka K JEKIUIM
[6.1.3],[6.1.2], [6.1.4]

Tema 1.6. YriiekuciIOTHasE KOHBEpP-
CHsI IPUPOJTHOTO Ta3a

2,0

2,0

IIP 4 no Teme 1.4 Pacuér Beixona
MIPOAYKTOB MapOBOTro pruopMUHTA
MIPUPOIHOTO Ta3a

3,0

2,0

[oxroroBka kK mpakTH4e-
CKkuUM 3aHsATUsM [6.1.3],
[6.2.1]

IIP 5 o Teme 1.5 Pacuér Beixona
MPOIYKTOB KUCIOPOAHON KOHBEPCUU
MIPUPOJHOTO Ta3a

3,0

2,0

ITonroroska otuéra mo I1P

IIP 6 mo Teme 1.6 Pacuér BEIXOa
MPOJIYKTOB YIIIEKUCIOTHON KOHBEP-
CHU TIPUPOJTHOTO Tra3a

2,0

3,0

ITonroroska otuéra no I1P

CaMocToATeabLHAas
ocBoeHnio 1 pasnena:

padora mo

8,0

BrimosiHeHNE
3aJJaHUHN

JOMAITHUX

HTtoro no 1 pazgeny

12,0

14,0

17,0

42,0

HaumeHoBaHue HCIOJb3Y-
€MbIX aKTUBHBIX 1 HMHTEP-
AKTHUBHBIX 06pazonaTenb-
HBIX TEeXHOJIOIHii

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca (TpyaoeMm-
KOCTh B yacax)

10




IInanupyemsbie

Buabl yuednoii padors! (dac)

(kouTpoaupye- RS HanmenoBanmue
MBbI€) Pe3yJabTAThI KonrakTHas padora 5§ 'g HaumeHoBaHUe HCIOJIB3Y- paspaGoTaEmoro
OCBOCHMA: KOA HaumeHnoBaHnue pa3aesioB, TeM d = & £Z Bup CPC CMBIX AKTHBHBIX M HHTCD- DJIEKTPOHHOI0
YK; OIIK; IIK u ’ E &« 23 ; = 8 2 AKTHMBHBIX 00pa3oBaTe/ib- Kypea (Tpynoem-
HHIHKATOPHI 10- g é“ z 5 E° = = HBIX TEXHOJIOTUi
CTHKEHHUsI KOMIIe- o S 2SS |5 eHZ2g3 KOCTh B 4acax)
" = =EaaE |SsX
TEHIUH = 5 O =
Pa3nen 2. TepmoxuMudecKue MeTOIBI MOJIyYeHUsI BOAOPOIA
T1K-3 Tema 2.1. lNasudukanms KOHACHCH- 20 20 IlogroToBka K JIEKIUAM
WIIK-3.1. POBaHHBIX HEQTEIPOIYKTOB ' ' [6.1.3],[6.1.2], [6.1.4]
HIIK-4.1. Tema 2.2. PeakTopbl 1 YCTaHOBKH ra- 10 20 ITonroroBka K JEKLIUIM
3upUKaLUH ' ’ [6.1.3], [6.1.2], [6.1.4]
Tema 2.3. IIpousBoacTBo BOJOpOIA IToaroroBka K JEKIHAM
U3 OTXOJOB NPOMBIINUICHHbIX ycTa- | 2,0 2,0 [6.1.3], [6.1.2], [6.1.4]
HOBOK
JladopaTopnas pa6ora (JIP) 5 no
TIK-4 X reme 2.2. MaTep?aHBHI?.m S 4,0 2,0 IMoaroroska otyéra o JIP
UIIK-4.2; TEXHOJIOTUYECKUN pacyET KOHBEpTE-
pa MeTaHa
K-4 JIP 6 mo Teme 2.3. Pacuét mMaTepu-
VTTK-4.2- aIIBHOTO OallaHca MapoBOTo pUPop- 4,0 2,0 [oxroroska oruyéra mo JIP
' MUHTa TIPUPOTHOTO Ta3a
K-3 JIP 7 mo Teme 2.3. MarepuaibHBIN
WIIK-3.2: Oamanc mapoBoro pudopmuHTa 3a- 4,0 2,0 [oxroroska oruyéra mo JIP
BOJICKHX OTXOJISIIIUX T'a30B
JIP 8 mo teme 2.3. MatepuansHbIi U
K-6 TEIUIOBOW OallaHCHI MTapOBOM KaTaiw- ..
UIIK-6.1; TUYECKOU KOHBepCI/II/Ip (IIKK) mpu- 4.0 4.0 Toarorosxa o4éTa no JIP
pOJHOTrO rasa
MK-6 JIP 9 no teme 2.1. MaTtepuanbHbIil 1
WTTK-6.2 TEMJIOBOH OanmaHChl TeYd MHPOJIH3a 4.0 4.0 TToaroroska oruéra mo JIP
YTIEBOIOPOAOB
CamocTosiTe1bHasi padoTa no 40 [ToaroToBka K mpaxkTH4e-
0CBOEHHI0 2 pa3jesia ’ ckuM 3aHsTHsiM [6.3.2]
3auér 3,0 IToaroroBka K 3a4éty
HToro no 2 pazneny 5,0 20,0 0,0 32,0
HUTOI'O 1 cemectp 17,0 34,0 17,0 74,0
2 cemecTp
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IInanupyemsbie
(KOHTpoOIHMpYe-
MbI€) pe3yIbTaThl
OCBOCHHS: KO/
YK; OIIK; IIK u
HHIUKATOPHI 10-
CTH2KCHHS KOMIIe-
TeHIHI

HaumenoBaHue pa3aeios, TEM

Buabl yuednoii padors! (dac)

KonrakTHas padora

Jlekuuu
Jlabopa-
TOPHBIE
padoThI
CKHUe 3aHs-

IpakTnue-

TUA

CamMmocTosfTe]Ib-

Hasi paboTa cTy-

JIeHTOB (4ac)

Bup CPC

HaumeHoBaHue HCIOJb3Y-
€MbIX aKTUBHBIX 1 HMHTEP-
AKTHUBHBIX oﬁpazonaTenb-
HBIX TEeXHOJIOIHii

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca (TpyaoeMm-
KOCTh B yacax)

I1K-3

HIIK-3.1
WNIIK-3.2
UIIK-3.3

[1IK-4
UIIK-4.2

Paspean 1. Ilpumenenue Boxopoaa AJisi NPOU3BOACTBA IHEPT UM

Tema 1.1. DHeproycTaHoBKH Ha BO-
JIOPOJHBIX TOIUTMBHBIX 3JIE€MEHTAX

2,0

2,0

Tema 1.2. DHeprosarpaTsl Ha MPOU3-
BOJICTBO BOZIOpOJIa

2,0

2,0

IlonroroBka K JEKLIUIM
[6.1.1], [6.1.2], [6.1.4]

Tema 1.3. Bomopoanelii 1uKI
HAKOIUICHHUS JHEPTUU BO30OHOBIIsIC-
MBIX HCTOYHHUKOB dHepruu (BID)

2,0

2,0

Tema 1.4. IIpou3BoACTBO TEIIOBOM
1 3JEKTPUUECKON PHEPTUH C HMCIIONb-
30BaHIEM BOJIOpOJA

2,0

2,0

Tema 1.5. ['a30TypOMHHBIE YCTaHOB-
K{ Ha METaHO-BOJIOPOJIHBIX CMECSIX

2,0

2,0

Tema 1.6. BopopoaHoe akkymyiiu-
poBanue sHeprun Ha ADC

1,0

2,0

JIP 2 mo teme 1.2. AHanu3 3KOHO-
MHYECKOH 3PPEKTUBHOCTH TEXHOJO-
TUil IPOU3BOJICTBA BOAOPOJA

6,0

2,0

TToaroroska oruéra 1o JIP

JIP 3 mo teme 1.2. BrigBienue co-
CcTaBa TOIUIMBHOIO Ta3a Ha €ro Ter-
JIOTBOPHYIO CITOCOOHOCTH

6,0

2,0

JIP 4 mo teme 1.5. Pacuér Temior
CropaHust BOJIOPOJTHO-
YTIIEBOJOPOIHBIX CMece

50

2,0

IMpakTnuyeckoe 3aHsaTHe 1 Mo Te-
maMm 1.4 u 1.5. Pacué€r TennorBopHOi
CIOCOOHOCTH TOILUTMBHOTO Ta3a C CO-
JIEp>KaHUEM BOJOpOJIa

5,0

2,0

IIpakTnyeckoe 3aHATHE 2 NO Te-
mam 1.3, 1.4 u 1.5. TexHomoruue-
CKHMIl pacy€T HarpeBaTeNbHBIX Meven
Ha YTJIIEBOIOPOAHO-BOTOPOTHBIX

6,0

2,0
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IInanupyemsbie

Buabl yuednoii padors! (dac)

(kouTpoaupye- RS HanmenoBanmue
MBbI€) Pe3yJabTAThI KonrakTHas padora =539 HaumeHoBaHUe HCIOJIB3Y- 23D 260 TAHNOLO
oeBoCHITL: KON HaunmeHnoBaHue pa3jeiioBs, TeM b = E £ E Bun CPC CMPIX AKTHBHLIX M WHTCp- p3JII::KT OHHOI0
YK; OIIK; IIK n p ’ = é_ E E E E e 2 AKTHBHBIX 06pazonafe.nb- Kypea (IT)pynoeM-
HHIHKATOPHI 10- = S=zo |[E5EESE HBIX TEXHOJIOTUi
% S 2¢ (¥ 4, & = 3 KOCTh B 4acax)
CTHKEHHs KoMIIe- é l% s |38 -
TeHumii =% | ©O=
CMECsIX
CamocrosiTesibHasi  padora 1o
ocBoeHnIo 1 pa3nena:
Hroro no 1 pa3nery 11,0 17,0 11,0 11,0
Paspnen 2. XpaHeHue U TPAaHCIIOPTHPOBKA BOI0OPOJA
IK-3 Tema 2.1. XpaHeHue u TpaHCIIOPTH- 20 15 IlogroroBka X JIeKIMAM
HIIK-3.1 POBKa ra3000pa3HOro BOAOPOIA ' ' [6.1.1],[6.1.2], [6.1.4]
UIIK-3.2 Tema 2.2. IIpon3BoacTBO, XpaHEHUE IlogroToBka KX JIEKIUAM
WIIK-3.3 ¥ TPAHCIOPTHPOBKA XKUIKOTO BOAO- | 2 () 1,5 [6.1.1], [6.1.2], [6.1.4]
porna
[IK-4
WNTIK-4.2 Tema 2.3. XpaneHue Boaopoja B IlogroroBka K JIEKIUSAM
ruapuaax, neonurax u Meramiopra- | 2,0 15 [6.1.1],[6.1.2], [6.1.4]
[IK-6 HUYECKHX KapKacax _
UTIK-6.1 P 5 no teme 2.1 Pacuér marepu- IloaroroBka k mnpakTuye-
UTIK-6.2 aIpHOrO OallaHca BOAOpPOJAA Ha ycTa- 30 20 CKkuUM 3aHsATUsM [6.1.3],
HOBKax KaTaJUTHYECKOTO pudop- ' ' [6.2.1], [6.2.2]
MUHTa O€H3MHOB
IIP 6 mo teme 2.3. Pacuér GamaHca IloaroToBka K mpakTHde-
BOJIOPO/Ia HAa YCTaHOBKaX KOPOTKO- 3,0 2,0 ckuM 3aHATHAM [6.1.3],
LIMKJIOBO# ajicopOiun [6.2.1], [6.2.2]
CamocTtosiTenbHast  pabora  mo 35 [ToaroToBka K sK3aMeHy
OCBOEHHIO 2 pa3fiesa: ’
pedepar 20,0
Hroro no 2 pasmeny 6,0 0,0 6,0 32,0
HUTOI'O 2 cemecTp 17,0 17,0 17,0 52,0
HUTOI'O no mucuunjinae 34,0 51,0 34,0 | 126,0
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5. TEKYIIIMA KOHTPOJIb YCIIEBAEMOCTH Y TIPOMEKYTOYHAA ATTECTALIMS 110 U'TOT'AM OCBOEHUSA JTACIIUTLIIAHBI

Jlnst ocyliecTBICHUS TEKYIIEro KOHTPOJIS 3HaHUI 00ydaromuxcsi chopMyIHpOBaHbl TEOPETUUECKUE BOIPOCHI IO TeMaM J1IabopaTOpHBIX paboT

Y TIPUMEPHI 3aJJaHUH JJIS IPAKTHYECKUX PadoT.

Taxxe chopmupoBaH nepedeHb BOIMPOCOB, BBIHOCUMBIX HAa MPOMEXYTOUHYIO aTTecTaluio B (hopme sK3aMeHa BO 2 ceMecTpe.

Yka3aHHBIH KOMIUICKT OIICHOYHBIX CPEJICTB SBIISETCS HEOTHEMIIEMOM YacThIO (DOH/IA OIICHOYHBIX CpeIcTB U XpaHuTcs Ha kadenpe TOIIu XOB.

[Ipu mpoMeKyTOUHOM KOHTpOJIe (9K3aMEH) YCHEBAaeMOCTb CTY/IEHTOB OILEHUBAECTCS IO YEThIpeXOalIbHON CHCTEME «OTIUYHOY, «XOPOLIO»,
«YIIOBJIETBOPUTEIIBHO», «HEYAOBJIETBOPUTEIBLHOY.

Ta6n1z1ua 4 — KpI/ITepI/II/I OLICHUBAHUS pE3yJibTaTa O6y‘ICHI/I${ 110 JUCHUIIJIMHE U IIKaJIa OLCHHNBAaHUA

Koa n HauMeHoBaHue
KOMIIETEeHIHH

KO)I U HAMMCHOBAaHHEC
HHIUKATOpa TOCTHIKE-
HUSA KOMIIETCHI NN

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHHs

Ouenka
«HEYJAOBJICTBOPHTEIbHO»
0-59%

OT max PEUTUHIOBOU
OLICHKU KOHTPOJIsS

OneHka
«YAOBJICTBOPHUTEIbHO»
60-74%

OT max PEeUTHUHIOBOM
OLICHKU KOHTPOJLS

OueHka
«XOpOoII0»
75-89%

OT max PEeUTHUHIOBOM
OLICHKU KOHTPOJIS

OueHka
«OTJIIHYHO»
90-100%

OT max PEeUTUHIOBOU
OLICHKU KOHTPOJLAL

IK-3 CnocobeH K mia-
HUPOBAHUIO MTPOU3BO/I-
CTBEHHOM JIeSITEILHOCTH;
00ecTeyeHnIo MepOonpH-
ATUH M0 KOHTPOITIO U CO-
OJTIOICHUIO TEXHOJIOTH-
YECKHUX PerjaMeHTOB
MIPOM3BOJICTBA; K ITOBHI-
mreHuto 3¢ pekTuBHOCTH
MIPOM3BOJICTBA HA OCHOBE
BHEJIPEHHUS HOBOH TeX-
HUKA U TEXHOJIOTHUHU

UIIK-3.1. Amnamusupyer
TPUYMHBl HHA3KOTO Kade-
CTBa TNPOAYKUMH, pa3pa-
0aThIBA€T  MEPOIPHSTHUS
[0 YBEIWYCHUIO 3PdeK-
THUBHOCTH MPOU3BOJICTBA

HUIIK-3.2. Ocymectisier
pa3paboTKy MeponpHUsTHI
M0 PEKOHCTPYKIHUU H MO-
JepHU3AIMA  TPOU3BOJI-
CTBa

UIIK-3.3. CocraBisieT
IJTaHBI pa3MelneHus 000-
pyI[OBaHI/IH, TEXHOJIOTUYC-
CKHEC CXCMbI yCTaHOBOK,
pacCYUTHIBAET IIPOU3BOJI-
CTBEHHBIE MOIIHOCTHU U
3arpy3Ky 000pyIOBaHUS
TEXHOJIOTUYECKOH ycTa-
HOBKH

He roToB x niaHupoBaHUIO
MIPOU3BOJICTBEHHOM Jesi-
TEJLHOCTH, HE YMEET aHAJIU-
3UpPOBATh MPUIHHBI HU3KOTO
KauecTBa NPOAYKIIMH, Pa3-
pabaTeIBaTh MEPOIIPHUATHUS
110 MOJEPHHU3ALNN TPOU3-
BOJICTBA, COCTaBJISATh TEXHO-
JIOTUYECKUE CXEMBI, PacCUu-
THIBaTh MPOU3BOJICTBEHHBIE
MOIIHOCTH U 3arpy3Ky 00o-
pyAoBaHus

Cnabo roToB K IJIaHUPOBA-
HUIO [IPOU3BOJCTBEHHOMU Jie-
ATEILHOCTH, C TPY/IOM aHa-
JIM3UPYET MPUIHUHBI HU3KOT'O
Ka4yecTBa MPOAYKIUH, pa3-
pabaTbIBacT MEPONPUATHUS
10 MOZIEPHU3ALNH [IPOH3-
BOJICTBA, COCTABIISIET TEXHO-
JIOTHYECKUE CXEMBI, PACCUH-
TBHIBAET IIPON3BO/ICTBEHHBIE
MOIIHOCTH U 3arpy3Ky 000-
PYZOBaHMS TEXHOJIOTHUYE-
CKOM YCTaHOBKH

Xopowo roToB K IUIAHUPO-
BaHUIO [IPOU3BOICTBEHHOM
JIESITeTIbHOCTH, aHAJIM3UPYET
MIPUYIMHBI HU3KOTO KauyecTBa
MPOJYKIUH, pa3pabaTiBacT
MEPONPUATHS IO MOJEPHU-
3allUU TPOU3BOJICTBA, CO-
CTaBIISIET TEXHOJOTHUECKHUE
CXEMBI, PACCUUTHIBAET MPO-
U3BOJICTBEHHBIE MOIIIHOCTH
U 3arpy3Ky 000opyJoBaHuU,
HO JTOTYCKaeT OIMNOKH

be3 nocTtoponHel nomoiu
croco0eH K IIaHUPOBAHHUIO
MIPOU3BOJICTBEHHON Jies-
TEJIbHOCTH; 00ECTICUCHHIO
MEPOIPHUSATHIA TI0 KOHTPOITIO
U COOJIOICHUIO TEXHOJIOTU-
YECKHX PETIaMEHTOB IpO-
H3BOJICTBA; K TIOBBIIICHUIO
3¢ PEKTHBHOCTH TIPOHU3BO/I-
CTBa HA OCHOBE BHEIIPCHUS
HOBOM TEXHUKHU U TEXHOJIO-
rUn
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IIK-4 CriocobeH k co-
BEPILECHCTBOBAHHMIO TEX-
HOJIOTHYECKOTO TIPOIIeC-
ca: MPUMCHCHHIO
COBPEMEHHOT'0 000py/10-
BaHMs; pa3paboTke Me-
PONPHATHIA IO IKOHOMH-
YeCcKH 000CHOBaHHOMY
paILOHAILBHOMY pacIpe-
JEJICHHIO pecypeco- U
NPHPOIOCOEPEraroIuX
TEXHOJIOTUYECKUX MPO-
LIECCOB U PEXKUMOB MPO-
M3BOJICTBA.

UIIK-4.2. ®opmupyet
000CHOBaHHBIE TIPEIIO-
JKEHUsI [0 COBEPIIECHCTBO-
BaHHIO TEXHOJIOTHYECKUX
IPOLECCOB, CIIOCOOCTBY-
IOIINX peasiu3anuy Lenei
YCTOWYMBOT'O Pa3BUTHUS

He rotoB x ¢popmupoBaHuio
00OCHOBAHHBIX TIPEIIONKE-
HUU II0 COBEPILIECHCTBOBA-
HUIO TEXHOJIOTHYECKHX
MIPOLIECCOB, NPUMEHEHHUIO
COBPEMEHHOT0 000pynoBa-
HUSI, pa3paboTKe MepoIpusi-
THH TI0 5KOHOMUYECKH
000CHOBAaHHOMY paryo-
HaJIbHOMY pacIpeieIeHHIO
pecypco- u mpupogocoepe-
TAIOIINX TEXHOJIOTHYECKUX
MIPOIIECCOB U PEKUMOB TIPO-
M3BOJICTBA.

Cnabo rotoB k hopMupoBa-
HUIO 000CHOBAaHHBIX Ipe]I-
JIO)KEHHH 110 COBEPILCH-
CTBOBAaHUIO
TEXHOJIOTUYECKHUX MPOLIEC-
COB, IPUMEHEHHIO COBpE-
MEHHOTO 000pyA0BaHMS,
pa3paboTKe MEpONPHSITHIA
10 YKOHOMHYECKH 000CHO-
BaHHOMY PallHOHAILHOMY
pacIpeneneHHIo pecypco- U
HPHPOIOCOEPEraroNInX TeX-
HOJIOTHYECKHX IPOLIECCOB U
PEKUMOB POU3BOACTBA.

Xopomo hopmupyet oboc-
HOBaHHBIE PEIIOKCHNUS 110
COBEPIIEHCTBOBAHUIO TEX-
HOJIOTMYECKHX ITPOLIECCOB,
CIOCOOCTBYIOIINX pean3a-
LMY LeJIed yCTOWYUBOTO
Pa3BUTHSI IPEAIPUSATHS, TO-
TOB K IIPUMEHEHUIO COBpE-
MEHHOTO 000pYIOBAHHUS;
paspaboTke pecypco- u
PUPOIOCOEPEratonX TeX-
HOJIOTHYECKHX MTPOIIECCOB U
PEXHMOB MPOU3BOJICTBA, HO
JIOITYCKaeT OMINOKH.

bes nocroponHelt momMouu
croco0eH K COBEPIICHCTBO-
BaHHUIO TEXHOJOTHYECKOTO
nporecca: MPUMEHEHHIO CO-
BPEMEHHOT0 000pYIOBaHHS;
pa3paboTke MEpONPHATHH
10 KOHOMHYECKU 000CHO-
BaHHOMY Pal[OHATBHOMY
pacupeeneH o pecypco- 1
HPUPOAOCOEPETAFOLINX TEX-
HOJIOTHYECKHX HPOLIECCOB U
PEXKHUMOB MPOU3BOACTBA.

IIK-6 T'oToB k 3kcIuTya-
TaI|K J1ab0pPaTOPHOrO
0bopynoBaHus U Mpuodo-
POB I IPOBEAECHHUS UC-
IBITAHUI YTJIEBOJOPON-
HOTO CBIPbs ¥ IPOAYKTOB
ero nepepadboTku

TIPEIPUATHS.
HUIIK-6.1 OG6ocHOBaHHO
BBIOMpaeT ¢du3uko-

XUMHYCCKHUE METOAbI H
npuOOopHl IS MCCIea0Ba-
HUS

HIIK-6.2 Beibupaet me-
TOAWKY TPOBEACHUS (HH-
3UKO-XHUMHUYECKUX METO-
JIOB aHaJIM3a

He rotoB k sKcIuTyaTanuu
J1a00paTOPHOTO 000pYyIOBaA-
HUSI ¥ TPUOOPOB IS TPOBE-
JCHUA HWCIBITAHUN YIJI€BO-
JIOPOJIHOTO CBHIPBS U
HPOAYKTOB €ro nepepadoT-
KH

Cabo TOTOB K 9KCILTyaTa-
LMK JJabopaTopHOro 00opy-
JIOBaHUS U MIPUOOPOB A
IMPOBEACHUA HCITbITAHUI yr-
JIEBOJIOPOJIHOTO CBIPBS U
MIPOAYKTOB €ro nepepadoT-
KH

XOpOIII0 TOTOB K 3KCILTya-
Taluu J1abopaTopHOTo 060-
PyJIOBaHUS U IPUOOPOB AT
MPOBE/ICHUSI UCTIBITAHUHN YT-
JICBOJIOPOJIHOTO CHIPBS U
MIPOAYKTOB €ro nepepadoT-
KH, YCIIEITHO BHIOUpPAET Me-
TOJIBI JUIS KICCIICAOBAHUS 1
METOJIMKH aHaJIN3a, HO J0-
ITyCKaeT OIMINOKH.

bes nocroponnelt momouu
CHOCOOEH K DKCILTyaTaluu
1abopaToOpHOTro 000pyI0Ba-
HUS U IpUOOPOB AT IPOBE-
JICHUS! UCTIBITAHUH YTJIEBO-
JIOPOJIHOTO CHIPbSI U
MPOJYKTOB ero nepepabor-
KH, YCIICIITHO BHIONpAET Me-
TOJIBI JUTS MCCIIEAOBAHUS 1
METOJIUKH aHaJIH3a.
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Tabnuma 5 — Kputepuu onieHUBaHUS

Onenka

Kpurepun oueHuBanus

BeIcokuii ypoBeHb
«5»

(oTMYHO)

OLICHKY «OTJIHMYHO» 3aCIy>KUBAET CTYACHT, OCBOMBIIHUMA 3HAHUS,
YMEHHUsI, KOMIIETEHLIUH U TEOPETUYECKUN Marepuan 0e3 mpoOemnos;
BBHITIOJTHUBIIIHMIA BCE 3a/IaHUS, IPETYCMOTPCHHBIC y4eOHBIM TUTAHOM Ha
BBICOKOM Ka4€CTBEHHOM YpPOBHE; MPAKTUYECKUE HABBIKU MPodeccro-
HaJIbHOIO MPUMEHEHHUS OCBOCHHBIX 3HaHUN C(OPMUPOBAHBI.

Cpennuii ypoBeHb
«»

(xopor1o)

OLICHKY «XOpOLIO» 3aCIyXXUBAE€T CTYACHT, IPAKTHUUECKU I1OJIHO-
CTbIO OCBOMBILUI 3HaHMsI, YMEHHs, KOMIIETEHIIMM U TEOPETHUYECKHIM
MaTepuas, yuyeOHbIEe 3a/laHHs HE OLICHEHbl MaKCHMAaJbHbIM UYHCIOM
0aJI0B, B OCHOBHOM C()OPMHUPOBAT MPAKTHUECKUE HABBIKH.

IToporoselii ypo-
BeHb «3» (yIOBIIETBO-

OILICHKY «YAOBJECTBOPUTECIBHO» 3aCIYKUBACT CTYACHT, YaCTUYIHO
C npo6enaMH OCBOMBIIHI 3HAaHUA, YMCHUA, KOMIICTCHIUN U TCOPECTU-

PHTEIIBHO) YeCKHi MaTepuaj, MHOTHe y4deOHbIC 3aJaHusi JHOO HE BBIIOIHHUI,
7100 OHHU OICHEHBI YKCIOM OAJUIOB OJIM3KMM K MHUHHMAaIbHOMY, He-
KOTOPBIC MPAKTHYECKUE HABBIKK HE CHOPMHPOBAHBI.
. OLIEHKY «HEVIOBJETBOPUTEIBLHO» 3aCIIY)KUBACT CTYICHT, HE
MuuumanbHbiit 1 yu YA P y YA .
OCBOMBIININ 3HAHKS, YMEHHUsS, KOMIIETCHIINA U TCOPETHUCCKUN MaTe-
ypoBeHb «2%» (HEYI0-
puai, y4eOHble 3aJaHHs HE BBIIOIHWI, MPAKTUYECKUEC HABBIKK HE
BJIETBOPUTEIILHO)

c(hOpMHUPOBAHBI.

6. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCIHUITVINHbBI

6.1. YueOHasi iuTepaTypa, ne4aTHble U31aHUA OHOJINOTEUHOT0 OHIA, IJIEKTPOHHbIE

H3JaHUA

bubnuoreunsiit (OHI YKOMIUIEKTOBAH MEYaTHBIMM M3AaHUSIMHU U3 pacyera He MeHee 0,25

HK3EMIUIApa KaX/10r0 U3 U3JIaHUM, YKa3aHHBIX HIKE Ha KaXJI0ro 00yJaroIlerocs: u3 yucia Juil,
OJTHOBPEMEHHO OCBAaMBAIOIIMX COOTBETCTBYIOUIYIO TUCHMIUIMHY (Moaynb). M3mgaHus, Haxons-
Mecss B 3JEKTPOHHOM JIOCTyIE (3JEKTPOHHBIN pecypc), YAOBIETBOPSAIOT 3TOMY TpeOOBaHUIO
aBTOMATHUYECKH. DJIEKTPOHHBIM JAOCTYN MPUBEJICH B BHJIE CCBUJIOK MOCIE OOBIYHOIO OMHCAHUS

HU3/1aHUS.
M3nateinb-cTBO Hasnauenue, BUI Kos-Bo
Noen/m | ABtop(bI) 3arnasue e — ’ — FI;H o 9K3. B
’ O6ubn-Ke
1 2 3 4 5 6
6.1.1 ApyTionos B.C., Texnonorus nepepador- | M. : FOpaiir, YaeOHuK 1
Tonybesa 1.A., Ku yriieBomopoaubix ra- | 2021. - 723 c. it BY3oB
Enucees O.J1., 30B
Kardapos D.I'.
6.1.2 [Torexun B. M., OCHOBBI TEOPUH XU- Cankr- VYuebHuk Drek-
[Torexun B. B. MHYECKHX IIPOLIECCOB . TPOHHBIH
TEXHOJIOTHH OpraHu- [erepOypr : pecype
YEeCKUX BEIIECTB U Jlans, 2022. -
896 c.
HedTenepepadoTKH
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1 2 3 4 5 6
6.1.3 Kynemos H. B, Bopoponnas suepretuka | Mocksa : HUY YueOHUK Tekcr :
ITomos C. K., MDBU, 2021.- ANIEKTPOH-
3axapos C. B 548 c. HBII B
u Jip. 9BC Jlaub
6.1.4 Tymukua E.N. OO6mast HepTeXUMHUS M.; Kpacuomap: YaebHOE mocobue 3
JIanp, 2018. -
319 c.
6.1.5 HapbenkoB A.B. BozobHoBsIeMast ) Yu4ebOHoe mocobue 50
H.Hogropon:
Cocuuna E.H. SHepreTHKa
HITY, 2023. -
CepeOpsikoB A.B. 168 ¢
[Tamyxo A.B. )
6.1.6 TonyGesa U. A. I'azomepepabartbiBaro- | Cankr- Mowuorpadus Drek-
ye NpeanpUuaTUs [etepOypr: Jlans, TPOHHBII
Poccun 2022.- 456 c. pecypc
6.1.7 l'apuesa @. P. I/IHHOBaHI/I(()bHHLIe TEXHO- | propoe Monorpadus Jnek- 3
JIOTHUH B HE(PTETa301I€CpEC- TPpOHHBIN
paboTke. HpOI/ISBO,Z[CTr];O II<ZIE.H;ITY’ 2022. - gecypc
MeTaHoJIa ) OBC Jlanp
6.1.8 Maromeznosa M. B.| CoBpemeHHbIC VYuebHoe mocobue Drex-
HanpasyieHus ysenu- | M.: PTY TPOHHBIH
yeHus sHeprodpdex- | MUPIA, 2022. pecype
THBHOCTH TeXHONOTHi | - 46 c. I5C Jamm
MOJTy4eHHs BOJOpOJIa
6.1.9 Kucenes U. T"., [MepcnexTuBbl pa3Bu- | CaHKT- VYuebHoe mocobue Drek-
Kynopun M. 1O., THS BOIOpOAHO# 3Hep- | IletepOypr : TPOHHBIH
Kopuenkor U. A., | reTuku II'VIIC, 2023. - pecype
Kprutos /1. B. 74 c. IBC Jlank
6.1.10 | Maromenosa M. B.| KpynmHoToHHa)XHBIE M.: PTY YuebHOE mocodue Onex- 3
TEXHOJIOTHH IIOJIyYe- MUPDA, 2022. TPOHHBIN
cCypC
HUS BOJIOPOJIA -40 c. SEC }.;EIHB
6.2. CnipaBouHo-OnOnorpadguyeckas Jureparypa
W31aTenbeTBO Hasuauenue, Buj Kox-so
Nen/m | ABtop(br) 3armnaBue - ’ — I‘pI:I ® 9K3. B
’ 6mbn-ke
baxapes M.C. TexHomornyeckue )
W3n-po:  Jlaub,
Wpanos E.N. mpoueccsl 1 000py- Onek-
TromeHb .
6.2.1 WBanoBa T.A. u Ap. | moBaHMe [JIs1 TIEpe- TIOMFHI’“Y CrpaBoyHUK TPOHHBIN
Copokun [1.M. (r71. | pabOTKH  yTIEBOAO- 2013, — 420’ . pecypc

pen.)

pOJIIOB

6.3. Meroanueckue ykazaHusi, pPEKOMEHIallUM U Pyrue MaTepuabl K 3aHATHAM

MeTtonuyeckue yka3aHus K 1abopatopHbIM pabotaMm 1o Kypey «Ilonydenue Bogopona us3
YIJIEBOAOPOAHOTO CHIPbs» Al MarucTpanToB HarmpasieHus 18.04.01 —«Xumudeckas TeXHOJIO-
TUS» Marucrepckas nmporpamma «TexHHKa M TEXHOJIOTHU BOJIOPOJHON 3HEPreTUKU)» HAXOAATCA
Ha kadenpe TOIInXOB.
Hemunos JI.B. IlapoyriekncinoTHas KOHBEpCHs METaHA HA HUKENIb-IUPKOHUEBBIX KaTa-
nu3atopax: Jluc. Ha couck. yuéHolt cren.kana.rexu.Hayk: 02.00.04 / J.B. demunos; PXTY
uM. JI.11. MenneneeBa; Hayu.pyk. M.b. PozenkeBnu. — 3amumena 20.09.13. — H.Hosropoxa:
[b.n.], 2013. — 141 c. Dx3emmmsipsl: Beero: 1, uz vux: HTJI — 1.

Cchpuika Ha

pecypc:

https://library.nntu.ru/Polnotekst/ Ilemuaos/IB.pdf -

W192.168.200.27\Polnotekst\DemuaosAB.pdf
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7. AHOOPMAINIMOHHOE OBECIIEYEHHUE JUCHHUIIJINHBI

VueOHsbIi mponecc 1mo AMCHUIIIMHE obecneyeH H€O6XOI[I/IMBIM KOMILICKTOM JIMIICH3UOH-

HOTO M CBOOOJIHO PACIPOCTPAHIEMOT0 MPOrPaMMHOTO OOECIICUeHUs, B TOM YHCIIE OTCUSCTBEH-
HOTO MPOM3BOJICTBA (COCTAB IO JUCIUIUIMHE onpeserncH B HacTtosmend PIIJ] u moxnexut oOHOB-

JICHHUIO

py HEOOXOTUMOCTH).

7.1. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTu «AHTepHETY,

He00XO0IUMBIX /IJI51 OCBOCHUS TUCHHUILUIUHBI (MO1YJIA)

1.

2.

Hayuynas  snmextponnas  Oubmuoreka E-LIBRARY.ru. — Pexum  pmocryma:
http://elibrary.ru/defaultx.asp

OnekrpoHHblii pecype Oubmmorexku HITY (https://e.lanbook.ru/)Jlane : ayeKTpoHHO-
OuOyMoTeYHass  cHCTeMa. [OnexTpoHHbld  pecypc]. —  Pexum  nmocryna:
http://elib.tolgas.ru./ - 3ara. ¢ skpaHa.

DneKTpOHHO-O0MOIMOTeYHast cucTeMa Znanium.com [DIEKTpOHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.

OTtkpriToe 0OpazoBanue [DneKTpoHHBIN pecypc]. - Pexxum goctyma: https://openedu.ru/.
— 3arm. ¢ ’KpaHa.

Polpred.com. O630p CMMU. IlonnortekcroBasi, MHOroorpacieBas 06a3za manubix (B]I)
[DnexTponHbIii pecypc]. - Pexxum noctyma: http://polpred.com/. — 3ari. ¢ skpana.

ba3pl nanHbIX Bcepoccuilckoro WHCTUTYTa HAydyHOM W TEXHMYECKOH HHQopmanuu
(BUHUTU PAH) no ecrecTBEHHBIM, TOYHBIM M TEXHHYECKUM HayKaM [DJIEKTPOHHBIN
pecypc]. - Pexxum goctyma: http://www.viniti.ru. — 3ar. ¢ skpana.

YuuBepcurerckas nHhpopMannoHHas cucteMa Poccus [DnekTpoHHEIH pecype]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3arum. ¢ skpaHa.

7.2. llepeyeHb MPOrpaMMHOro odecrnedyeHusi U HH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM

Tabnua 6 — IlepedeHb 37€KTPOHHBIX OMOIMOTEUYHBIX CUCTEM

No HaumenoBanue Ccblika, 10 KOTOPO# ocylecTBIsIeTCsI 10-
93BC cryn k OBC
1 Koucynprant http://www.studentlibrary.ru/
CTyJICHTa
2 Jlanb https://e.lanbook.com/
3 HOpaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

B tabnune 7 ykazaH nepedeHb NMpodeccHOHaNbHBIX 0a3 MaHHBIX M MH(GOPMAIIMOHHBIX

CIPAaBOYHBIX CHCTEM, K KOTOPBIM oOecredeH NocTym (yIaleHHBId AocTyi). JlaHHBIN nepedeHb
MOJJIEXKUT OOHOBIIEHHUIO B cOOTBETCTBUU ¢ TpeboBanusmu GI'OC BO.

Tabnuua 7 — IlepeyeHb COBpEMEHHBIX MPO(ECCHOHANTBHBIX 0a3 JaHHBIX U HH(pOpMAIIH-

OHHBIX CIIPABOYHBIX CUCTEM
HaunmenoBanue npogeccuoHaILHON 0a3bl Hoctyn k pecypcy (yAajleHHbIH A0CTYI €
Ne JAHHBIX, HHPOPMALNOHHO-CIIPABOYHOM CH- YKa3aHHeM CChLIKH/I0CTYI U3 JIOKAJIbHOM
CTEeMBI CeTH YHHBEPCHUTETA)
1 basza gaHHBIX CTAHIAPTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
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2 Iepeuenp npodeccroHabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47¢0.html
UH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

8. OBPA3OBATEJIBHBIE PECYPCHbI JIs1 HHBAJIMOB U JIUI] C OB3

B Tabnune 8 ykazan nepeueHb 00pa3oBaTENbHBIX PECYPCOB, UMEIOMIUX (HOPMBI, aganTu-
POBaHHBIE K OTPAaHUYECHUSAM HX 3/I0POBbS, & TAK)KE CBEACHUS O HAJTMYUU CIICIUAIBbHBIX TEXHUYE-
CKHUX Cpe/ICTB OOy4YeHHS KOJUIEKTMBHOTO M MHAMBHUAYAJIBHOTO Mojb3oBaHus. [lpu 3anonHeHun
TabJIMIBI MOXKET OBITh HCIOJb30BaHa MH(OpManus, pa3MmelleHHas B mojapasnaeine «JlocTymHas
cpena» criernuanu3upoBanHoro pasziena caiita HI'TY «Cenenust 06 00pa3oBaTeIbHON OpraHu-
sarum»https://www.nntu.ru/sveden/accenv/

Tabmuma 8§ — OOpa3oBaTelbHBIC PECYPCHI 11 HHBATUIOB | Jiuil ¢ OB3

Ne Ilepeyens o0pa3oBaTeabHBIX pecyp- | CBegeHHSs] 0 HATHYMM CIIENUAIBHBIX TEXHUYe-
- COB, IPUCNIOCOOJIEHHBIX /ISl HCHOJIb- | CKHX CPEACTB 00y4YeHHUSs KOJIEKTHBHOIO U UH-
30BaHMSA MHBAJMIAMH U JULAMH € JUBHAYATBHOTO MOJIb30BAHUSA
OB3

1 OBbC «KoHCYNbTaHT CTYAEHTa» 03ByYKa KHHT H YBEIMYCHUE MIpUPTa
IBC «Jlanby CTEIHaTbHOE MOOHMIIBHOE IPUIOKEHHUE - CHHTE-
2 3aTOp pe4H, KOTOPBII BOCHPOM3BOIUT TEKCTHI

KHUT ¥ MCHIO HABHUTALINH
3 OBbC «Opaii» BepCHS IS CaOOBUIAIIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JNMOE JIUIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

Jlns mpoBeJieHHs JIEKIIMOHHBIX JIEMOHCTpAllMil MMeeTcs JAEMOHCTPALMOHHBIM KaOMHET
1345, ocHaméHHbIi HEOOXOIUMBIM JEMOHCTPAIIMOHHBIM 000PYAOBAHUEM.

JUis IpaKTUYECKUX 3aHSITUH M CaMOCTOATENbHOM paboThl 00Yy4aroUIMXCsl BBIJEIEHBI 0-
MEIIEHNs, OCHAIEHHBIE KOMIIBIOTEPHOM TEXHUKOM C MOAKIoueHHeM K cetu "HHrepHer" u
obecrieueHneM J0CTyIa B DJIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEeNIbHYIO Cpely OpraHu3a-
107070

- 3aJ1 3JIEKTPOHHO-UH(OPMAITMOHHBIX pecypcoB (aya. 1160 — 12 koMmbloTepoB);

JlaboparopHbie paboTsl npoBosaTcs B 1 kopnyce HI'TY B ocHaméHHBIX HEOOXOIUMBIM
00opy0BaHuEM J1a00PaTOPHSIX:

- 1222 — naboparopust «Opranuyeckasi XuMus».

10. METOJUYECKHUE PEKOMEHJIALIMY OBYYAIOIIUMCSI 1O OCBOEHUIO
TUCIUATITAHBI

10.1. O0mme MeTogUYECKHE PEKOMEHIALUH VI 00y4alOIUXCS 10 OCBOCHHIO M C-
HMILJIHHBI, 00pa30BaTe/ibHbIE TEXHOJIOTHU

JlucuuniuHa peanu3yeTcs MOCPEACTBOM IPOBEACHUS KOHTAKTHOMW paboThl ¢ olyuaro-
MUMUCS (BKJIIOYasi MPOBEACHUE TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSATEILHOM paboThI
oOyuJaromuxcsi, HarucaHus pedepara U IPOMEKYTOUHOM aTTeCTalUHU.
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KonraktHas paboTa: ayiuTopHas, BHEAYAUTOPHAsL.

IIpu npenogaBaHuy IUCHUIUIMHBI « T€XHONOIMM MOyYE€HUs BOAOPOJA U3 YIIIEBOAOPO-
HOTO CBIPBS», UCIIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeNIbHBIE TEXHOJIOTHH, TTO3BOJISIOLINE I10-
BBICUTh AKTUBHOCTH CTYACHTOB IIPM OCBOEHUM MaTepuaa Kypca U IPEIOCTABUTb UM BO3MOXK-
HOCTh 3()(PEKTUBHO peaTn30BaTh YaChl CAMOCTOSATEIILHOM PaOOTHI.

JUId CTyAEHTOB CO3JjaH KPaTKUI OIOPHBIN 2JIEKTPOHHBIM BapUAHT JEKLIMOHHOIO MaTepu-
asia Kypca. DJIeKTpOHHBINA KOHCIEKT HaxoauTcs Ha kadenpe «TOIT u XOB» u MoxkeT ObITh MO-
Jy4€H CTYIEHTOM B Cilydae IPOIYCKOB 3aHATHI 110 yBa)KUTEIbHBIM IPUYMHAM WM BBIHYXICH-
HOTO IIEPEeBO/Ia 3aHATUI B IUCTAHLIIMOHHYIO (hopMmy.

Ha nexuusix, nOpakTU4ecKUX M J1a0OpaTOPHBIX 3aHATHUAX PEAU3YIOTCS MHTEPaKTHBHbBIC
TEXHOJIOTUM, MPUBETCTBYIOTCSI BONPOCHI M OOCYXJEHHUS, HCIONB3YETCsS JIMYHOCTHO-
OPUEHTHUPOBAHHBIN MOAXO0J], TEXHOJIOTUS pabOThl B MaJlbIX IPYIIMax, YTO MO3BOJSAET CTYAEHTaM
NPOSIBUTH Ce0s, MONYYUTh HABBIKM CAMOCTOSTEIBHOTO M3YyYEHHs] MaTepualla, BHIPOBHITH ypo-
BEHb 3HAaHUU B IPyIIIIE.

Bce Bompochl, BO3HUKILIUE ITPU CAMOCTOSITEIbHOM paboTe HaJl JOMAIIHUM 3aJlaHueM, 10-
JIpoOHO pazOUparoTCs Ha 1JaAOOPATOPHBIX 3aHATUAX, IPAKTHUECKUX 3aHATUAX U Jiekuusax. [IpoBo-
JATCSl UHAUBUAYAJIbHBIE U TPYINIIOBbIE KOHCYIbTAIMU C HCIIOIb30BAaHUEM, KaK BCTPEY CTY/I€HTa-
MH, TaK U COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJIOTMH: 4YaT, 3JEKTpOHHas mouta, SKype,
Zoom.

Wuunuupyercs akTUBHOCTb CTYJEHTOB, NMOOUIPSETCS 3a/laHue JII0ObIX BOIPOCOB O Ma-
Tepuaiy, NPaKTUKYeTCs UHIMBUyaJbHbIA OTBET Ha BOIPOCHI CTYAEHTA, PEKOMEHAYIOTCS METO-
JIbl YCIICIIHOTO CAMOCTOSITENILHOIO YCBOEHHS MaTepuaia B 3aBUCUMOCTH OT YPOBHS ero 0a30Boi
MOJTOTOBKHU.

IIpomerxyTouHas aTTecTalys U OLIEHKA 3HAHUM, YMEHH, HaBBIKOB U YPOBHS CPOPMHUPO-
BaHHOCTH KOMIIETEHIIUI IPOBOAUTCS B (popMe 3auéTa, IK3aMEHA C YUETOM TEKYILEel ycreBaeMo-
CTH U pedepara.

PesyabraT 00yuenuss cunraercsi c(pOpMHPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIepKAHNE Kypca OCBOCHO MOJIHOCTHIO. [Ipu yCTHBIX cobeceoBaHUsX CTYACHT
MCYEpIBIBAIOIIE, TIOCIEI0BAaTENbHO, YETKO M JIOTUYECKH M3JIaraeT yueOHbI MaTepuai; cBo0O-
HO CIIPABJISIETCS C 3aJja4aMHM, BOIIPOCAMU U IPYTMMH BUAAMHU 3aJaHUN, UCIIOJIB3YET B OTBETE J0-
MOJIHUTENBbHBIN MaTepuai. Bee npegycMoTpeHnHble paboueli yueOHOM mporpaMMoil 3a/1aHus BbI-
IOJTHEHBI B COOTBETCTBMM C  YCTQHOBJICHHBIMM TpPEeOOBaHUSIMH, CTYAEHT CHOCOOeH
AQHAJIM3UPOBATH MOJYYEHHBIE PE3YJbTAThl, IPOSIBIISIET CAMOCTOSTEIBHOCTh MIPH BHIIOJHEHUH 3a-
TaHWN.

PesyabraTr 00ydyeHusi cuuraercsi cGopMHPOBAHHBIM Ha NOPOrOBOM YPOBHe, €CIIU
TEOPETUYECKOE COJIepKaHNEe Kypca OCBOCHO MOJIHOCTHIO. [IpH yCTHBIX cobeceoBaHUsIX CTYACHT
MOCJIEI0BATENbHO, YETKO U JIOTMUECKU CTPOMHO M3j1araeT ydueOHBbIM MaTepual; CIpaBisieTcs C
3aJayaMy, BONPOCAMHU U JAPYIMMH BUJAAMHU 3a/laHUM, TpeOyroIIMX MpUMEHEHMs 3HaHWil; Bce
MpeayCMOTPEHHBIE pabodeil yuyeOHOW TporpaMMoil 3a/laHusi BBITIOJHEHBI B COOTBETCTBHH C
YCTAHOBJICHHBIMH TPEOOBAaHUSMHM, CTYJIEHT CIIOCOOEH aHAJIM3UPOBATh MOJYYCHHBIE PE3YNIbTaThl;
MPOSBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJHEHUH 33/1aHUN

PesyabraT 00y4eHusi cunraercsi Hec)OPMHPOBAHHBIM, €CIIM CTYACHT NPU BBIIOJIHE-
HUU 33IaHUN HE IEMOHCTPUPYET 3HAHUM yueOHOro MaTepuasa, JOMyCKaeT OUIMOKH, HeyBepeH-
HO, C OOJIBIIMMU 3aTPYJHEHUSMHU BBIOJIHSIET 3aJjaHUs, HE TEMOHCTPUPYET HEOOXOIUMBIX yMe-
HUM, KauecTBO BBHIMOJHEHHBIX 3a/laHUil HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBaHUSM,
Ka4eCTBO MX BBIMOJIHEHUS OLIEHEHO YHCIIOM 0allUIOB HMXKE TPeX MO OI[EHOYHOM CHCTeMe, YTO CO-
OTBETCTBYET JIONIOPOTOBOMY YPOBHIO.

10.2. Meroauyeckue yYKa3aHus 1Sl 3aHATHI JEKIIUOHHOI0 TUIIA

JIeKIMOHHBIN KypC MpeJroiaraeT CUCTEMaTU3NPOBAHHOE M3JI05KEHNE OCHOBHBIX BOIPO-
COB TEMAaTHYECKOTO TjIaHa. B XoJie JIEKIIMOHHBIX 3aHSATUH PAaCKPBIBAIOTCS 0a30BBIE BOMPOCHI B
pamkax Kaxaoi Tembl gucuuruiuHbl (Tabmuma 3). O603HAYarOTCS KITIOYEBBIE ACTEKTHl TEM, a
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TaK)Ke JIeTA0TCs aKIIEHThl Ha HanboJiee CI0KHBIC M BAKHBIC TIOJIOKEHUS H3y4aeMOro MaTepua-
na. MaTtepuaiibl JEKIUHA SBISIOTCS] OTIOPHOW OCHOBOM JIJISl TOATOTOBKH OOYYAIOIIMXCS K MPAKTH-
YECKUM 3aHATHSAM / 1a00paTOPHBIM padOTaM U BBHITIOTHEHHSI 3aJaHUI CAMOCTOSITEIIBHON PaboTHI,
a Tak)Ke K HaIMKMCaHMIO pedepara v MPOMEKYTOYHOU aTTeCTAIlUU 10 TUCIUIUINHE.

10.3. MeToauyeckue yKazaHus 110 CAMOCTOSITEILHOM padoTe 00yyarommxcst

CamocrosTenbHas paboTa o0ecrieunBaeT MOArOTOBKY 00y4YaronIerocs K ayIMTOPHbIM 3a-
HATUSM M MEPOIPHUATHSAM TEKYIIET0 KOHTPOJS M MPOMEKYTOYHON aTTeCTallH M0 H3ydaeMoun
JUcHUIUIMHE. Pe3ynbTaTsl 3TOM MOATOTOBKU MPOSIBIISIIOTCS B aKTUBHOCTH 00Oy4aloIerocs: Ha 3a-
HSATUSX U B KA4ECTBE BBITIOJHEHHBIX MPAKTUYCCKUX 3aJaHUN U APYyruX (HopM TEKyIIero KOH-
TPOJISL.

[Ipu BBITIONTHEHUH 3aJIaHUM JJI CAaMOCTOSITEILHON paboThl PEKOMEHIyeTCsl MpopadoTKa
MaTEepUAJIOB JICKIIMH MO KaX0 MPONJECHHON TeMe, a TAKKE U3YyUECHHUE PEKOMEH1yeMOM JINTepa-
TYypbl, IIpecTaBiIeHHON B Pazniene 6.

B nmporiecce camocToaTebHONM pabOThI PU U3YYEHUU TUCHUILUIMHBI CTYACHTH MOTYT pa-
00TaTh HAa KOMIBIOTEPE B CHEIUATM3UPOBAHHBIX AyJAUTOPHUSIX IUISI CAMOCTOSITEIIbHOW pabOThI
(ykazano B paszmene 9). B aymuTtopusx wumeercs JocTyn d4epe3 HMHGPOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh «HTepHET» K 3JEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeILHON
cpene ynusepcurera (QMOC) u snextponHoit 6ubnuoreynoi cucreme (3bC), rae B 3yeKTpoH-
HOM BHJIE PACIIONIAralOTCsl yueOHbIe U y4eOHO-METOJMUECKHE MAaTePHAalIbl, KOTOPBIE MOTYT OBITh
HCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUEHUU AUCLUTIINHBIL.

Pa3BepHyThIe METOAMYECKHE YKA3aHUS MO BCEM BHAAM paOOThI CTYACHTA HAaXOIATCA HA
kadenpe TOIIuXOB.

11. OHEHOYHBLIE CPEACTBA JJIsI KOHTPOJISAA OCBOEHUA JUCHUIIJIMHBI

I[JI?I TCKYLICTO KOHTPOJIA 3HAHUI CTYACHTOB IO JUCHUIIIMHEC ITPOBOAUTCA KOMILJICKCHAS
OIICHKAa 3HaHHﬁ, BKJIFOYAKOIIas

— TEOPETUYECKUH ONpPOC MO MPAKTUUECKUM H JJAOOPATOPHBIM paboTaM;

— pedepar.
— 3a4éT, HK3aMeH.

11.1. TunoBbie BONPOCHI U 3aJaHHS VISl MPAKTHYECKUX H J1a00PaTOPHBIX PadoT

1. Meronpl opranuzanuu 6e3omacHol pabOThl B XMMHUYECKOW Jlabopatopuu. MeToasl oka3a-
HUs [1IEpBOM ITOMOIIH.
2. Hauepture 0000MEHHYO CXeMy ITPOU3BOJICTBA BOIOPO/IA U3 MIPUPOITHOTO Ta3a.
3. CnocoObl BBISBICHUS ONTHMAJIBHOIO TEXHOJIOTHYECKOT0 PEeXUMa MPOU3BOJCTBEHHOTO MPO-
necca rnaposoi karanuruyeckoit kousepcuu (I1KK).
4. BnusHue Temreparypbl U JaBJI€HHs Ha BBIXOJ] BOAOPOAA IPU MUPOJIU3E YIIIEBOOPOIOB.
5. Kaxkue BuIbpI OpraHMuECcKOro ChIphsl UCOIB3YIOT ISl MPOM3BOACTBA BOAOPOIa?
6. Kakue cymecTByloT OCHOBHBIE TEXHOJIOTMYECKHE CTaJUH MPOU3BOJCTBA BOAOPOAA MyTEM
OKHUCJIUTEIbHBIX KOHBEPCUH MPUPOTHOTO ra3a’?
7. Kak cocraBnsercs MarepuaibHbI OalaHC XMMHUYECKMX 3JEMEHTOB JJISi OKUCIHUTEIbHBIX
KOHBEPCHUU MPUPOTHOTO Trasza’?
8. Kakoit cocraB cuHTe3-ra3a MPUHUMAETCs B pacuéTax JJsl OKUCIUTENbHBIX KOHBEPCHUIl MpH-
poaHoro raza?
9. Kak paccunThIBarOT KOHCTaHTBI PABHOBECHS HA OCHOBE KOHCTaHT aTOMU3AIH?
10. Mertoabl cocTaBieHUsI MAaTEPHATIBHBIX U TEIIJIOBBIX OaTaHCOB.
11. Meronbl cocTaBieHUs TEIUIOBOTO OajlaHCa peakTopa Ul OKUCIUTENbHBIX KOHBEPCUU MpH-
POJHOTO rasa.
12. Hamummte BhIpa)k€HUSI KOHCTAHT PABHOBECHS XMMHUYECKHX PEAKIMH OKUCIUTEIFHBIX KOH-
BEpCUil MeTaHa yepe3 napluualibHbIe JaBJICHUS W/WIN yIelbHble 00bEMBI BELIECTB.
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13. Hanummre MexaHu3M NUposin3a H-OyTaHa, MOKaXXHUTE, Ha KaKUX 3Tamax oOpasyeTcs BOZO-
pox.

14. Ot KaKuX TEXHOJIOTHYECKUX (PaKTOPOB 3aBUCUT BBIXO]I BOJOPOIA P MHPOIIU3E?

15. Ilpu xakoM BapuaHTe OKUCIMTEIbHON KOHBEPCUU METaHa BBIXOJ BOJIOPOJIa HANOOIbILIUIT?

11.2. TunoBblie TeMbl pepepaToB

PacripoctpanéHHOCTE BOZOpO/Ia B IPUPOJIE.

[TpumeHeHne BOJIOPOIa B METAJUTYPTHH.

[Ipumenenne BoOpOIa B CTEKOIBHON POMBIIIIICHHOCTH.

[TpumeHeHne BoIOpOa B AIEKTPOHHON MPOMBIIIJICHHOCTH M SHEPTETHKE.
[Ipumenenne BoAOpo1a HAa TPAHCIIOPTE U B aBUALHU.

Crioco6bI mosrydeHus 1 00JIaCTH MPUMEHEHHSI METaHOIA.

[lepcriekTUBBI pa3BUTHS BOJOPOIHON SHEPTETHKH.

Bopopoanbie u TpaAUIMOHHBIE HAKOIIUTEN SHEPTHH.

[Tpon3BOACTBO M HaNpaBICHUS IPUMEHEHUS TEHEPATOPHOTO Ta3a.

CoNo~WNE

11.3. TunoBsbIie BONPOCHI /Il IPOMEKYTOUHOM aTTecTalum B (popme 3a4éTa

[TpuBeauTe NpuMepbl BOCCTAHOBUTEIBHOM U OKUCIUTENBHOM CIIOCOOHOCTH BOJOPO/A.
[Touemy cMech BoiOpoO/ia ¢ KMCIOPOAOM B3phIBOOIIACHA?

Kakue cBolicTBa BOAOpOAa JAENa0T €ro IpUBJIeKaTeIbHbBIM SHEPrOHOCUTENIEM?

B kakux oTpacisix MpOMBIIUIEHHOCTH IPUMEHSETCS] BOIOPOA?

JUis Kakux 1esnel BOJIOpo/] UCIIOB3YIOT B XMMUYECKON MPOMBIIIIEHHOCTH?

OcHOBHBIE KPYITHOTOHHA)KHBIE TOTPEOUTENTN BOJOPOAA.

B kakux npoueccax HedrenepepabOTKy IPUMEHSIOT BOAOPOA?

Kakue BUIBI OKHCITUTETHHONH KOHBEPCUU MUMEIOT SHAOTEPMHUUECKUH, a KaKHe IK30TepMHUYE-
ckuit apext?

9. IIpeumymiecTBa U HEJOCTATKH OKUCIUTEILHBIX KOHBEPCHUI METaHa.

10. Yto Ha3bIBaeTCs aBTOTEPMHUUYECKUM PEXHMMOM IPU MPOBEACHUN OKUCIUTEIHbHON KOHBEPCUU
pUPOJIHOTO raza?

11. ITpou3BoJCTBO BOJIOPOJIA U3 KOHJAEHCUPOBAHHOIO TOILINBA.

12. CxopnctBa u pa3iauyus MPOIECCOB MUPOITN3a U Ta3HU (UK.

13. Yto Takoe razudunupyommii arent? Kakue BemecTsa UCIONb3YIOT B KadecTBE razuuiiu-
PYIOIIKX areHToB?

14. Hazosure 3Tamnsl ra3udukanuy.

15. ®akrtopsl, BIUAIONINE HA COCTAB MPOJYKTOB ra3u(UKaIiy.

16. Cxema npou3BOJICTBa BOAOPO/Ia HA OCHOBE ra3u(uKaluy yriis.

17. TepmoxumHUecKHEe MTPOLIECCH B 30HE TOPEHHUS U B 30HE razuuKaiu.

18. Oransl razudukanum, XxapakTepu3yrOIUecs BbIACICHUEM (TTOTTIOMEHUEM ) TEeIUIOTHI?

19. Knaccuveckne TEXHOJIOTHH Ta3u(pHUKAIINN.

20. Bupapl, KOHCTPYKTHBHBIE CXEMBbI, IPUHLIUI paObOTHI Ta30T€HEPATOPOB C KUIISIIUM CIIOEM.

21. Paznuums MexIy KUTSIIAM (TICEBOOKMKEHHBIM) M B3BEIICHHBIM (TICEBIOTA30BBIM) CIIOSI-
MU B ra3oreHeparopax.

22. TemnoBble TOTOKH, COCTABIISIFOIIME MTPUXOHYIO YaCcTh TEIUIOBOTO OanaHca ra3uukaropa.
23. TemnnoBble MOTOKU, COCTABISIONINE PACXOAHYIO YaCTh TEIIOBOTO OanaHca razupukaropa?
24. BnusHue aBieHUE B ra30reHepaTope Ha BHIXOJ BOJOPOJAa M METaHa B Ipoliecce razupuka-
10050204

25. B pe3ynpraTe KakuxX peakiuil BO3MOXKHO MOJIY4E€HHE BOJOPOa B MPOLECCe MUPOJIN3a KOH-
JIEHCUPOBAHHOT'O TOILIMBA?

26. B kakoit oTpacnu NpoMBIIIJICHHOCTH HanOoJiee pa3BUTO MPUMEHEHUE MUpoiu3a?

27. Yto Ha3pIBaeTCs MPOIIECCOM TepMuieckoid pekymeparuu (TXP)?

28. UYto Ha3bIBaeTCs MPOLIECCOM PHEPrOXUMHUECKON akKyMyisinuu (DXA)?

NN E
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29. Ha 6a3e kakuxX MPOMBIIIICHHBIX MMPOU3BOJICTB BO3MOXKHO MPOU3BOJCTBO BOJOPOIA MPH HC-
MOJIb30BAaHUN BTOPHYHBIX PECypcoB?
30. UYro HaspiBaercs ko3 duunentom 3¢pdekTruBHOCTH TeHepai Bogopoaa’?

11.4. TunoBsblie BONPOCHI 1JIs1 MPOMEKYTOYHOM aTTecTanuu B (popme 3K3aMeHa

Moaudukauy MOIeKya BOJIOPOAA.

H3oTomns! Boopoaa. O61acTi mpuMeHeHUs TSHKEION BOABI B DHEPIEeTHKE.

MeTobl 0:KMKEHUS BOAOPOAA.

CrniocoObl XpaHeHus: BOJAOPOAA.

Bup! oKHCTUTENBHBIX KOHBEPCHI MTPUPOTHOTO Ta3a sl IPOU3BOJCTBA BOJIOPOIA.

PeakTops! 1715t IpoBeAeHMS] OKUCIUTENbHBIX KOHBEPCUN YTIIEBOIOPOIOB.

Crioco6b1 Mpon3BOACTBA U BBIAETCHUS Botopoaa Ha HIT3.

KaranuzaTopsl OKUCIUTEIBHBIX KOHBEPCUN IPUPOTHOTO ra3a.

TexHonornyeckasi cxema MoJy4eHUs BUHIIXJIOPHIA.

0. TexHonoruueckas cxema MoJxy4eHus CTUPOJIa.

11. TexHonOrUsl MAPOBOI KOHBEPCHUH MPUPOIHOTO Tra3a.

12. IIpouecce Ha HedTenepepabatriBatomiem 3aBojae (HII3), cBsa3anHbIe ¢ MPOU3BOJICTBOM U
noTpedIeHuEM BOJIOPO/aA.

13. CniocoObl mpou3BOACTBA BOAOPOIA U3 BTOPUYHBIX PECYPCOB.

14. Karanutuueckuil rTHAPOKPEKHHT.

15. Katanutudeckas u3oMepu3aliusi.

16. I'maponupomnus.

BoOoo~NoOR~WNE

XpaHeHue BoJopoaa

1. B uém 3axirouaeTcs IJaBHbIM HEJOCTATOK XpaHEHHUs ra3000pa3HOro BOJOPOJA IO JaBie-
Huem?

2. Kakwue cocypl HCIONB3YIOTCS IPY XPAaHEHUH ra3000pa3HOro BOJOPO/Ia O JaBICHUEM?

3. B uém npeumymiecTBa u HeIOCTaTKU XpaHEHUs BOAOPOAA B )KUIKOM COCTOSIHUU?

4. Yro Takoe opTo-napa-KoHBepcus Bojopoaa? Kakum o6pa3om OHa BIMSAET HA IKCIUTyaTallUio
CUCTEM XPaHEHHUS KHUAKOro Boaopoa?

KaknM ocHOBHBIM TpeOOBAHHUSAM JIOJIKHBI YAOBIETBOPATH HOCUTEIH BOAOPOaa?

Bust 1 OTIIMYHS TPOCTHIX THAPUIIOB.

[TpenmMy1iecTBa 1 HEAOCTATKH aMHJI0B KaK HOCUTEJEH BOJOPOIaA.

[Tpeumy1iecTBa U HEAOCTATKHU KUJIKUX HOCUTENEN BOJOPOA.

[Tpeumy1iecTBa U HEAOCTATKHU MOJIMMEPOB M HAHOMATEPUAJIOB KaK HOCUTENIEH BOJOPOAA.

10 [TpeumyIiecTBa U HEOCTATKU MCITOJIL30BaHMS SHEProakkymymupyromux Bemtects (Al u Fe)
B KaueCTBE MCTOYHHKA BOJOpoaa?

11. IlpeumymiecTBa U HEAOCTATKU MCIIOIB30BAHUS YIJIEPOJHBIX HAHOCTPYKTYP IJISl XpaHEHUS
BOZIOpOa?

12. HenmocraTku XpaHEHHUS BOJAOPOAA B CTEKIITHHBIX MUKpochepax.

13. MonekynsipHble cuta. AIcopOLMOHHAS EMKOCTH 1I€0JTUTOB.

14. TIpeumyuiecTBa U HEJOCTATKU XPaHEHUS BOJIOPO/IA B METAINIOOPTaHUYECKUX KapKacax?

15. Metoabl TpaHCIOPTHUPOBKH BOAOPOAA.

16. Cxema JDOCTaBKH JKHAKOTO BOJOpoja. JlOCTOMHCTBAa M HEJOCTATKH TPAHCTIOPTUPOBKH KHJI-
KOT'0 BOJIOPOAA.

17. B uéwm paznuune aquadaTHIeCKOTO U M30TEPMHUYECKOTO CHKATHS BOJIOpo1a?

18. JlocTomHCTBa M HEJOCTATKH TPAHCHOPTUPOBKH ra3000pa3HOro BOJIOPOJIa HA3EMHBIM TPaHC-
MIOPTOM.

19. JlocromHCTBa M HEIOCTATKH TPAHCHOPTUPOBKH Ta3000pa3HOTO BOAOPOJA MO TPyOONpoBO-
nam?

20. IlpuBenute mpUMepHl SHEPrOAKKYMYIUPYIOIIUX BEILIECTB, 00Pa3yIOIIUX BOJOPOJ MpHU B3a-
UMOJEHUCTBUHU C BOJIOMU.

© o~ oo
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21. JIOCTOMHCTBA U HEOCTATKU TPAHCIIOPTUPOBKHU BOJAOPOAA B HOCUTEIAX.
22. Hocutenu BOIOpOJa MHOTOKPATHOTO («Iepe3apsiKkaeMble») W OJHOKPATHOTO HCIIOIh30Ba-
HUSL.

[Tony4yenue suepruu. TOIIMBHbIE 371IEMEHTHI
1. HazoBuTe OCHOBHBIE TUIIBI TOTUIMBHBIX J1eMEHTOB. [10 KakuM IpU3HAKaM OHU KJacCH(UIIH-
pytotcs?
2. Oxapaktepus3yiTe BOJOPOJ KaK BOCCTaHOBHTENb. [loueMy MMEHHO BOJOPOA MPUMEHSETCS B
TEXHOJIOTUH TOIUIUBHBIX JIEMEHTOB?
3. Ot kakux (pakTopoB 3aBUCHT 3P (PEKTUBHOCTH TOIUIMBHOTO 31eMeHTa? Kak paccunrtars KIT/I?
Kak nmoBeicuth KIIJI TomuBHOTO 351€MeHTa?
4. KakuM 00pa3oM MOXHO pacCUMTaTh KOJIMYECTBO TOILIMBHBIX JIIEMEHTOB B OaTapee TOIUIMB-
HBIX 3JIEMEHTOB?
5. Kakue noHHbBIE TPOBOJHUKY MPUMEHSIOT B TOIUIMBHBIX 3eMeHTax? Ha3oBUTEe X OCHOBHBIE
XapaKTEPUCTUKH U OT YEro OHU 3aBUCHT?
6. Uro takoe D/IC TommmBHOTO 31emenTa? Kak 3asucut DJ]C oT TemmepaTypsl U JaBJICHUS pea-
TEHTOB?
7. IlpuBenurte BOJbT-aMIIepHYIO0 xapakTepucTuky (BAX) tormimBHOro snemenra. Paccunraiite
3aBUCUMOCTb Y/I€JIbHON MOIIHOCTH TOIUIMBHOT'O JIEMEHTA OT IUNIOTHOCTH.
8. PaccunraiiTe TEOpPETHUYECKUH PACXOJl BOAOPOAA ISl BOJIOPOJHO-BO3AYIIHOTO TOILTUBHOTO
3JIEMEHTA.
9. Ha3oBUTE OCHOBHBIE COCTABIISIONINE HAIPSDKEHHS TOIUTMBHOTO 3yeMeHTa. Kakum oOpasom
€ro MO>XHO MOBBICUTbH?
10. Kak KIIJ] sHEproycTaHOBOK Ha OCHOBE TOIUIMBHBIX JIEMEHTOB M TEIUIOBBIX JABHTATeNeH 3a-
BUCHT OT UX MOIIIHOCTH?
11. Yto Takoe HOMUHAIIBHBIN PEXUM PAOOTHI TOITMBHOTO JIeMEHTa?
12. Ha3oBuTe OCHOBHbIE KOMIOHEHTHI TOIJIMBHOI'O JIEMEHTA M YHEPTOCUCTEMBI Ha TOIUIMBHBIX
DIIEMEHTAX.
13. Obnactu npuMeHEeHHUs TOIUIMBHBIX 3JIEMEHTOB.
14. Tunel u o01acTH MPUMEHEHUS HAKOMIUTENEN AIEKTPUUECKON SHEPTHH.
15. Bujpl BO30OHOBISIEMBIX HCTOUHUKOB SHEPIHH.
16. Teoperudeckre OCHOBHI BOJOPOAHOTO aKKyMYJINPOBAHUS SHEPTHH.
17. B03MOXHOCTb U 11€J1eCO00pa3HOCTh IPUMEHEHUS BOJOPOa B Ta30BbIX TYpOUHAX.
18. Buapl 3HEpProycTaHOBOK, UCTIONB3YIONIMX BOJOPOIHOE TOTUIUBO.
19. HN3o00pa3ute npocreifiyto cxemy rHOpHIHOTO MapoTypOUHHOIO SHEProdyioka Ha OpraHuye-
CKOM TOTLITHBE.
20. Kakos yposens KIIJI rubpuanoit maporypounsoi TOC?
21. TlepeuncnuTe OCHOBHBIE Y3JIbI BOJOPOTHO-KHUCIOPOIHOTO MTapOTreHepaTopa.
22. llepeuncnante OCHOBHBIE OTJIMYMS TPAJUIMOHHOTO MaporeHepaTtopa oOT BOJOPOJHO-
KHCJIOPOJIHOTO.
23. U3obpa3ute mpocTeiliyio cxemy rHOpHIHOrO MapoTypOMHHOTO SHEProdyioKa Ha sIEpHOM
TOTIJTMBE.
24. Onumute npuHIUN padoTsl ADC ¢ MHTErpUPOBAHHBIM BOJOPOAHBIM SHEPreTUYECKUM I10-
TEHIIHAJIOM.
25. Omnwumute npeumymiecTBa ruOpugHbIx ADC 10 CPaBHEHUIO C TPAIUIIOHHBIMHU.
26. KakoBa moreHmuangbHas YPPEKTUBHOCTH NPHUMEHEHHS BOJAOPOJHOTO TOIUIMBA B IIMKIIE
ADC?
27. Kakoe KOJMYeCTBO PHEPTHH BBIJCIISICTCS IPH CXKUTraHUU 1 MOJIb MeTaHa (Bogopoja)?
28. Kakue mpoOiemMpl BO3HHMKAIOT MPU CKUTAHWM YUCTOTO BOJOPOJA B KaMepe CropaHus ra-
30TypOMHHOMN YCTaHOBKHU?
29. Kakux mpeumyIiecTB MOKHO JOCTHYb IPU MEPEXo/1e 0T CXKUTaHHsI IPUPOTHOTO ra3a K CKU-
TaHUIO METAaHO-BOJOPOJAHBIX CMecei?
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30. Kakme xapakTepUCTUKU TOpEHHs] HEOOXOIMMO YUYMUTHIBATH MPU aHAIN3E BO3MOXKHOCTHU 3a-
MEHBI TOIUTHBA 0€3 MPOBEICHHSI 3aMEHBI TOPETIOK?
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