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Heab ocBOCHUST AUCHHUIJIMHBI

[lenpto mpenojgaBaHusl JUCUUIUIMHBI SBISETCS (POPMHUPOBAHUE Yy CTYJEHTOB
yIIyOJIEHHBIX  3HaHMM  (U3MKO-XMMHUYECKOM  CYHIHOCTM IPOLIECCOB JHEPro- U
pecypcocOepexeHusi C MOCIEAYIOIIMM aHajJu30M pe3yJbTaTOB M HAYYHOIO U
WHXEHEPHOr0 TMOJAXO0Ja K BONpPOCAaM palMOHAIBHOIO MCIOJB30BaHUS DJHEPro- H
MaTepUaIbHBIX PECYPCOB, B XUMUYECKON TEXHOJIOTUN HEOPTraHUYECKUX BEIIECTB.

3ajaun u3y4eHus: AUCIUIUINHBL:

- IO3HAKOMUTH C OCHOBHBIMU IPHHIIMIIAMH aHAJIN3a TEXHOJIOTHYECKUX MPOLECCOB;

- HAy4YUTh CTYJIEHTOB I0JIb30BaTbCSl HOPMAaTUBHOM M METOAMUYECKOHN JIUTEPaTypoiu
[PY aHAIN3E U ONTHUMM3ALUHN TEXHUUECKHUX IPOLIECCOB;

- ¢OpMHUPOBATH Y CTYACHTOB CUCTEMHBIN MOJAXO/ MPU MPOESKTUPOBAHUM YHEPIO- U
pecypcocOeperaronyx IpoUuecCOB B XUMUYECKON TEXHOJIOTHN HEOPTAHUYECKHUX BEIIECTB.

N3yuenue TUCIUTUTHHBI JOJIKHO OCHOBBIBATHCS Ha CJIEYIOIEM
Ipo(heCCHOHAILHOM CTaHAAPTE:

- 26.001. Cneunanuct mo oOeCNeYeHUI0 KOMIUIEKCHOTO KOHTPOJIA MPOU3BOJICTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MAaTEPUAIIOB.

Mecto yueOHoi qucuuiuinabl B crpykrype OOII BO

[IpeameToM H3ydeHHs TUCUMILIMHBI «Pecypco- u sHEeprocoepexeHne B TEXHOJIOTUU
HEOPTraHWYECKUX BEIIECTBY» SABISIIOTCA METOJI0JOTMYECKUE OCHOBBI MPOEKTUPOBAHUS
BHEPro- U pecypcocOeperaroumx MepONpUATHA XUMUYECKUX IPOU3BOJCTB, YCBOCHHE
KOTOPBIX MO3BOJUT 3(P(HEKTUBHO pa3padaThiBaTh MPOEKTHI MPEANPUATHA C YyYETOM HX
TEXHOJOTMYECKOM M OpPraHU3allMOHHOW CHEHU(PUKA U CBECTH K MUHUMYMY IPOEKTHO-
U3bICKATEIbCKUE paOOThI U UCIIOJTHEHUE MPOCKTHO-CMETHON JOKYMEHTAIUH.

OcBoeHME BbIIICYKAa3aHHBIX 3HAHUI CIOCOOCTBYET KAaUECTBEHHOM JKCILTyaTalllH
XUMHUKO-TEXHOJIOTUYECKHAX IPOLECCOB, KOHCTPYKUMM, MAIIMH M aIlapaToB KOTOpPbIE
UCIIONB3YIOTCS ~ Ha  MPEAUPHUATHUSAX  XMUMHYECKOM  TEXHOJOTMH, B  YacTHOCTHU
HEOPraHUYECKHUX BEILIECTB.

OOyyeHue No JaHHOM NUCLUUIUIMHE Oa3upyercs IVIaBHBIM O0pa3oM Ha 3HAHUSX,
MOJIyYEHHBIX CTYJEHTaMH B MPOIECCE U3YUYEHHs] KypCOB MaTEMAaTHUKH, XUMHUH, (PU3UKH,
IIPOLIECCOB U aIlllapaToB, OCHOB XMMHUYECKON TEXHOJIOTMH, TEXHUYECKAsST TEPMOJAMHAMHUKA
Y TEIUIOTEXHUKA.

[Tocne u3ydeHus: UCHMILTUHBI BBITYCKHUKH JOJKHBI OBITH TOTOBBI K BBIMOJIHEHUIO
CJIEIYIOLIUX TPYAOBBIX (PYHKIUH:

- A/03.6. BoisiBiieHHEe U aHATU3 IPUYMH Opaka/HECOOTBETCTBYIOLIEH MPOYKIIUH;

- B/03.6. CocraBneHue TEXHUYECKMX 3aJ@aHUd Ha TOJITOTOBKY MPOEKTOB
TEXHUYECKUX CTAHJIAPTOB IPOU3BOJCTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3HIIMOHHBIX
MaTepuasos;



- B/05.6. Bpimonnenue paboT MO KOMIJIEKCHOMY KOHTPOJIIO MPOAYKIUU H
TEXHOJIOTMYECKHUX MPOIECCOB MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepHaJIOB

- A/01.6. IlpoBenenue aHanmza ChIpbs, MOMY(HAOPUKATOB U TOTOBOM MPOIYKIIUH
MIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIMOHHBIX MATEPUAJIOB;

- A/06.6. Pa3zpaboTka mpeioKeHHH 0 KOMIUIEKCHOMY HCIOJIb30BAHUIO CBHIPhS H
YTWIM3aLUU OTXOJ0B IMPOU3BO/ICTBA.

Kommnerenuun odydarmerocsi, opmupyemMmbie B pe3yJibTare
OCBOEHUSI JUCIUNIMHBI
B nporiecce ocBoeHUsI TaHHON AUCIUIUIMHBI y CTyAeHTa GOPMUPYIOTCS CIAEAYIOIINE
KOMIETEHIIUH:
— npoeccuOHaIbHBIE:

Kon
KOMIIETEHIIUH

HaumenoBaunue
KOMIIETEHIINU

Nuaukatopel JOCTHKEHUS KOMIIETCHIIUU

[K-3.1

CnocoOHOCTh
aHAJIM3UPOBAThH
TEXHUYECKYIO 5
HOPMAaTUBHYIO
JOKYMEHTAITUIO, BBISBIISATH
U YCTPaHITh OTKJIOHEHUS
OT  PpEeXUMOB  pabOThI
o0opynoBaHus
MIPOU3BOJICTBA
HEOPraHUYECKHX BEIIECTB
Y MapaMeTpOB TEXHOJIOTUN
HEOPraHMYECKUX BEIIECTB

3-[IK-3.1 3HaTh TEXHUYECKYHD M  HOPMATHUBHYIO
JOKYMEHTAIMI0 IO TEXHOJIOTMYECKOMY 00ecrneueHuIo
MIPOU3BOJICTBA HEOPTAaHUYECKHUX BEIIECTB MIPH BBISIBJICHUU
U YCTpAaHEHUH OTKJIOHEHUH OT pEeXUMOB pPaOOTHI
000pyT0BaHUS U TEXHOJIOTUUECKHUX

V-IIK-3.1 VYMeTh KOHTPOJIUPOBATh TEXHOJOIMYECKUI
IIPOLIECC  MPOU3BOJICTBA HEOPraHUYECKUX  BELLIECTB,
BBISIBJISITH U YCTPAHATh UX OTKJIOHEHUS

B-I1K-3.1 Brnaners HaBbikaMu 00OOIIEHUSI PE3yIbTAaTOB
UCIBITAHUN, TPOBEJCHHBIX HA  IPOU3BOJCTBEHHOM
000py1I0BaHUM

[1K-6

CrnocoOeH  HCIoJIb30BaTh
HOPMAaTUBHBIE JTOKYMEHTBI
1o KauecTBY,
CTaHJapTU3ALUH "
cepTu(UKalMK MPOIYKTOB
U HW3AEIUH, DIEMEHTHI
SKOHOMMYECKOTO aHajIu3a
B MIPaKTUYECKOU
JeSITeIbHOCTH

3-IIK-6 3HaTh HOpMaTUBHBIE JOKYMEHTHI IO KadyecTBY,
CTaHJapTH3aIUU U CepTUPUKALUN TPOAYKTOB U U3IEIUN
MIPU TIPOBEJICHUU UCTIBITAHUN U TPUEMKHU TTPOTYKIIUH
V-IIK-6 YMeTh ucnonb30BaTh HOPMATUBHBIE IOKYMEHTHI
M0 KauyecTBY, CTaHAApTHU3AlMd U  cepTUUKAIIU
MPOJYKTOB W3JAETUI sl BBIBICHHS MPUYMHBI Opaka B
Ciy4ae HECOOTBETCTBUS MPOIYKIIMH 110 Ka4eCTBY

B-IIK-6 Bnanets HaBBIKAMU HMCITOJIL30BaHM
HOPMAaTHBHBIX JIOKyMEHTOB o KauecTBY,
CTaHJapTU3aLUH, cepTuduKanuu MPOJIYKTOB u
MPUMEHEHUE HJIEMEHTOB SKOHOMUYECKOTO aHajau3a IMpHU
MIPOBEACHUHN CTaHJapTHBIX u JIOTIOTHUTEIBHBIX
ACIBITAaHUH

Crniocoben NpUHUMATh
KOHKPETHBIC TCXHUYCCKUC
peuieHus: npu pazpaboTke
TEXHOJIOTHYECCKUX
IIPOLIECCOB, BBIOMpATh
TEXHUYECKHE CpeCcTBa M
TEXHOJIOTUU C  Y4eTOM
IKOJIOTMIECKUX

3-1IK-7 3HaTh: TEXHOJOTMU U CUCTEMBI 3KOJIOTMYECKOTO
MEHE)KMEHTa TMpU  TPOBEACHUU  HCIBITAHUN  C
HCIIOJIb30BAHUEM TEXHUUYECKUX CPEACTB

V-IIK-7 VYMerb: BBINONHATH paboOTBl MO cOOpy U
HAKOIUICHUIO JTAHHBIX MPHU pa3padOTKe TEXHOJIOTHUECKUX
MPOLECCOB

B-IIK-7 Bnanerb: HaBbIKaMH BBIOOpa TEXHHYECKHX
YCTPOMCTB M TEXHOJIOTMH C YYETOM HKOJOTHMYECKUX




OCIENCTBUI
HpI/IMeHeHI/ISI

ux

MOCJIEACTBUM MX NMPUMEHEHHS U1 NOATOTOBKH MPOEKTa
IJJaHA MEpPONPUSATUN 110 HCIOJIB30BAHUIO CBIPbS B
JOTOJHUTEIbHBIX IPOU3BOACTBEHHBIX LIEIAX

3anaqn BOCIIUTAHUS, PCAIU3YEMBIC B PaMKaX 0CBOCHUHA TUCHUIIJINHBI

Bosneuenue B

. Hcnons3zoBanue
Hamnpasnenue | Co3nanue ycioBuii, Pa3HOILUIAHOBYIO
BOCIHUTATEIHHOTO MMOTEHIINANA
/rienn o0ecreunBaroIX N BHEY4YCOHYIO
y4eOHON JUCHUTIIIMHBI
JIESITEIbHOCTD
[Ipodeccuon | - hopmupoBanue Ucnonb3oBanue 1. Opranu3zaius Kpyrjioro
albHOE OTBETCTBEHHOCTH 3a BOCITUTATEIBHOTO MOTEHIIMAJIA croisia Ha TeMy «Pecypchi-
BOCIHUTAaHUE | MPOdeccrOHAIbHbIN JTUCIUTLIAH U —dHeprocOepexeHre B
BBIOOD, poeCCHOHATLHOTO MOYJIS XUMHUYECKON
npodeccuoHaIbHOe JUTst POPMHUPOBAHUS Y CTYACHTOB | IPOMBILIUIEHHOCTH.
pa3BuUTHE U OTBETCTBEHHOCTH 3a CBOE 2. VYuactue B
npodeccuoHanbHbIe npodeccuoHanbHOE pa3BUTHE KOH(epeHInH
pemenus (B18) MOCPEJICTBOM BBIOOpa «XuMHUYecKas
CTYJI€HTaMH UHUBUYaJTbHBIX MIPOMBIIIJIEHHOCTHY;
00pa3oBaTeNbHBIX TPACKTOPUH, | BeOMHApE
OpraHu3aiuy cucreMsl oomeHus | «PecypcoapexTuBHOCTD
MEXTy BCEMH YYaCTHUKAMH B KOHTEKCTE
00pa30BaTeNpHOTO MpoIiecca, B | 9KOJOTHYECKOU
TOM YHCJIE C UCTIOJIb30BAHUEM 0€301acCHOCTH.

HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH.

3. Opranu3zanus u
IIPOBEJICHUE KOHKYpCa-
BUKTOPHHBI
npodeccuoHanIbHOTO
MacTepcTBa €
COOIOICHHEM TEXHUKHU
Oe3omacHOCTH Ha paboueM
MeCTE Ha TEMY
«IHEPreTUYeCcKue
pecypchel XMMUYECKOU
MIPOMBIIUICHHOCTH.

Crpykrypa u coaepkaHue y4eOHOM IUCIUTIIHHBI

JluciumimHa mpernogaeTcss cTyaeHTaM B 9-M cemectpe. OOmas TpyaoeMKOCTh
JUMCITUIIJIMHGBI cocTaBiisgeT 3 equHuIbl, 108 ak. gaca.
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Paszpnen 1 — «OCHOBHBIE TEXHOJI0THYeCKHE IPUHIMIIBI CO3IaHUS JHEPIO- U pecypcocheperawuux




XUMHYECKHX TEXHOJIOTr il

1 1 O06001IeHHbII 00pa3 28 2 26 T Nel

CUCTEMBI
2 OcHoOBHBIE 38 2 4 | 32
TEXHOJOTHIECKHE
MIPUHIUITBI CO3aHUS
Pecypcocbeperatomux
XUMHAYECKHX
TEXHOJIOTUI. Y paBHEHUE
OaJlaHca IMOTOKOB
SHEPTUU

TEXHOJIOTHYECKOM (TUCBEMEHHO)

30

Pa3nen 2 — «CucTeMHBIii MHOTOKPUTEPUAJILHBII aHAIU3 3(PPeKTUBHOCTH (PYHKIIHOHUPOBAHMS

XUMHUYIECCKUX MPOU3BOACTB»

2 3 | Ucnons3oBanue MmeTtogos | 42 2 2 38 T Ne2

CO3JIaHUH PHEPTO - U
pecypcocOeperarmmnx
MIPOU3BOJICTB.

ONTUMHM3ALMU TIPU (TMCBMEHHO)

30

Bu npomMe:KyTOYHO# aTTecTallnU 108 | 6 6 | 96

40

* - COKpalmcHHOC HAUMCHOBAHHUC (bOpMI)I KOHTPOJIA

** - cymMMa MaKCUMaJIbHBIX OallJIoB A0JiHA ObITh paBHa 100 3a cemectp, BKIIO4ast

3a4eT U (WJIK) SK3aMEH

COKpaIHeHHOC HanMMCHOBAaHHC (bOpM TCKYHICIO KOHTPOJII U aTTSCCTAaluN Pa3acIOB:

O0o3Hauenue ITosiHoe HAaUMeHOBaHHUeE
T TecToBoe 3ananue
9 DK3aMeH

ConeprxaHue JIEKIITMOHHOTO Kypca

Beero Yu4eOHo-
Tema nexuuu. Bonpocsl, oTpadaTbiBaemMble Ha JIEKIIUH qacop | METOAHMeECKOE
olecreyeHue
1 2 3
Jlexuusi 1. BBenenne. O0001meHHbIH 00pa3 TEXHOJIOTHYECKOI cMCTEeMbI 2 1
1.0OcHoBHBIE TOHSTHUSA u ONpEACIICHUSA: pecypcocoepekenue, -
sHeprocOepexeHne,  0€30TXOAHOE M MallOOTXOJHOE  XUMHMUYECKOE 5

MIPOM3BOJICTBO, peCypcocOeperaroiiee XuMUIecKoe IPOrU3BOICTBO.
2.IIpoGneMbl 3HEPTO - U pecypcocOepekeHUsT B XUMHUYECKOW TEXHOJIOTHH
HEOPraHWYECKUX BEILECTB.

3.DHEProeMKOCTh  CYIIECTBYIOLIMX  TEXHOJOTHYECKHX  TPOIECCOB B
XUMHYECKOHN TEXHOJIOTHH.

4 IToka3zarenu pecypcocOepexeHus MIPOMBIIUIEHHBIX XUMHYECKHUX
MPOU3BOJICTB.

S.IIytu sHepro - u pecypcocOepexeHHs Ha pa3IUYHBIX HEepPapXUUYEeCKHUX
YPOBHSIX.

6.Monens  «d4epHOro  SIMIMKa»  Kak  TEPMOJAMHAMUYECKass  MOJEIb
(G YHKIIMOHUPOBAHUS XUMHUKO-TEXHOJIOTUUECKONW CHCTEMBI.

7. IlepBoe HauaI0 TEPMOAUHAMUKH.

8. Cucrembl ypaBHEHUI MaTepHATLHBIX 0aJIAHCOB TIO:




- 00IITMM MacCOBBIM pacxo/iaM (PU3UUECKUX TMTOTOKOB;
- OGH.[I/IM MAaCCOBBIM pacxoz[aM XUMHUYCCKUX KOMIIOHCHTOB,
- OOIIMM MacCCOBBIM PacXx0JiaM XUMHYECKUX JICMECHTOB.

9. TeopeTnyecKHii U MPAKTUUECKUI MaTepUaIbHbIN OalaHC.
10. Ompenenenne CTEXHOMETPUUECKH HE3aBUCHUMBIX pPEaKIUil B HX

CUCTEME MO0 KpuTeputo ['pama.

Jlekuusi 2. OcHOBHbIE TeXHOJOTHYecKHe TPHHIUIBI  CO3AAHMSA
pecypcocOeperalommx XUMHYECKHUX TeXHOJIOIMil. YpaBHeHHe OajaHca
MOTOKOB YHEPIHH.

1.Paznuunble BapuaHThl TEXHOJOTHYECKUX CXEM IPOU3BOJCTBA a30THOM
KHCJIOTHI M3 aMMHaka KaK HpuUMep OLEHKH 3(PQPEKTHBHOCTH HCIOJIB30BAHUS
CBIPBEBBIX PECYPCOB.

2. VIHTerpanbHOEe yYpaBHEHHWE COXPAaHEHUS OSHEPTUH B  TEXHOJOTHYECKOH
cHCTeME.

3. [IpencraBneHne SHTAIBMUHHOTO M JHEPreTHYECKOro OamaHCOB B (opme
ITIOTOKOBOM IMarpamMMmBbl.

4. XapakTepuCTUKa OCHOBHBIX  TEIUIOBBIX IIOTOKOB B  XMMHYECKOH
MPOMBIIIJICHHOCTH.

5. BripaxkeHne pabOTOCIOCOOHOCTH CHCTEMbI 4epe3 (YHKIHUIO DKCEprHHu.
VYpaBHeHue OaaHca SKCEPruu.

6. CBs3p TeopuH >HeprocOeperaroneil TEXHOJIOTHU C TEPMOIUHAMHUYECKON
HEOOPaTUMOCTBIO MPOIEcCa.

7. Dkceprus BeIIECTBa B 3aMKHYTOM OOBEME M IOTOKE. DKCEprusi MOTOKOB
sHeprun. Kpurepun spexTuBHOCTH HCTIONB30BaHuUsIIKceprun. Koadpurment
npeoOpa3oBaHMs IKCEPTUU.

8. CucremHBIIl aHaIM3 CIOCOOOB DJHEPrO - U pecypcocOepexeHHss B
XMMHUYECKON TEXHOJIOTHU: MEPOIPHUSATHS, CIIOCOOBI, TPUEMBI M OTICPALIHH.

9. Ucnonp30oBaHWE BTOPUYHBIX HSHEPrOPECYpcOB B  XHUMHUYECKHX
IPOU3BOJICTBAX.

1-5

Jleknus 3. Ucnoab30BaHue MeTOA0B ONTHMHU3ALMHU NPH CO3JAHUM IHEPIo
- M pecypcocOeperaommux Npon3BoACTB

1. IIpsiMast CTPYKTYpPHO - AEKOMIIO3UIIMOHHASA, CTPYKTYPHO — IapaMeTpHyecKas
ontuMuzanusg XTC B 3amagax sHEpro - v pecypcocOepekeHnss B XUMUYECKOU
TEXHOJIOTUH.

2. Knaccuukanuss METOJ10B MHOTOKPUTEPHUAIBHOW ONTHMHU3ALUU YHEPTO — U
pecypcocOeperarmnux MporueccoB, U CUCTEM.

3. TeXHUKO-9KOHOMHUYECKUI KpUTEPHH H3PPEKTUBHOCTH.

4. HedopmannzoBaHHbIE 3a/laud ONTUMAJIBHOW HKCIUTyaTallMM XUMHYECKHX
IIPOU3BO/JICTB.

5. ®opmHpoBaHHE MaTeMaTHYECKUX  MoJeNned Jns  pelmeHus  3aaay
CUTYallMOHHOT'O yIIPaBICHUS

6. TeopeTnueckue  OCHOBBI ~ IOCTPOEHHUS  HMHTEJUIEKTYyaJlbHBIX  CHUCTEM
ONTHMHU3AIMM U OPTraHu3allid SHEPro — U pecypcocOepekeHus] MPOLECCOB
XUMHYECKON TEXHOJIOTHH.

7. IlpuHIUTIEI BEIOOpA THAPOAMHAMUYECKOTO PEeKHUMa pabOThl peakTopa

IIprU MaTEMAaTUICCKOM MOJCIIUPOBAHNN.

1-5




IlepeyeHb NpakTHYEeCKUX padoT

Y4eoOHo-
Tema npakTn4yeckoro 3ausitusi. Bonpocsl, orpadaTbiBaeMbie HA Bcero
MeTO/InYecKoe
NPAKTHYECKOM 3aHITHH 4yacoB
o0ecrnieyeHue
1 2 3
OddexTuBHOCTD pecypcocOeperammx NpoeKToB 2 3,4,5
PecypcoeMKoCTh NPOM3BOJCTBA NPOAYKINN NPEATPUSITHS 2 3,4,5
OnpeneneHue MOIIHOCTH HCTOYHMKOB BTOPHUYHBIX SHEPreTUUYECKHUX 2 3,4,5
pecypcoB.
3aI[aHl/Iﬂ JJIA CaMOCTOAITEIbHOM paﬁoTl)I CTYACHTOB
Beero Y4ebdHo-
Bonpoch /151 cAMOCTOATEIHLHOTO H3YUeHHs (3a1aHusl) 4ACOB MeTOIHYEeCKOoe
ob0ecrieyeHue
1 2 3
Hasnauenue 1 coctaB TOIUIMBO-IHEPTETUUECKOTO OagaHca XUMHUYECKOTO 16 1-5

npou3BoIcTBa. MeToab! onpeaenenus oomen 3pPpeKTHBHOCTH
VICTIOJIb30BAHYSI TOTUIMBO-OHEPTETUYECKIX PECYPCOB.

DHEpPreTUYeCKre U IKCEPreTHUECKUE XapaKTepUCTUKU 22 1-5
MIPOU3BOJICTBEHHBIX BBICOKOTEMITEPATYPHBIX MPOIIECCOB U arperaros.
D dekTHBHOCTh KOMOMHUPOBAHHBIX TEIUIOMCITIONB3YIOIINX YCTAHOBOK.

DKCepreTUYeCcKuil METO pactpeiesIiCHUsl pacxo/ia TOIUIMBA B 18 1-5
KOMOWHHUPOBAHHBIX YCTAaHOBKAX.

Hcnonp30BaHre BTOPUYHBIX YHEPTOPECYPCOB B 3aMKHYTBIX U
Pa30MKHYTBIX CXeMaX YHEPro-HCIOIb30BaHMS.

Hcnonws3oBanne (HU3MYECKOTO TeIla TEXHOJOTHMUECKUX MPOIYKTOB M 26 1-5
OTXOIOB.

Hcnonp30BaHne HU3KOMOTEHIMAIBHBIX BTOPUYHBIX 3HEPrOPECYPCOB.
TennoBble aKKyMYJIATOPBI, TUIIbI, CXEMbI BKJIFOUEHHS M1 OCHOBBI pacyera.
YTunu3atopsl HU3KOMOTEHUUAIBHOM TEIIOTHL. T eIIoyTHIN3aTOPbl C
NpUMEHEeHHeM  TemuoBbiX  Tpy0. KoOHTakTHBIE W KOHTaKTHO-
MOBEPXHOCTHBIE  TEIIOYTHIN3aTOpbl. OCOOEHHOCTHM  NPUMEHEHUs
KOHTAaKTHBIX TEIUIOYTUIN3aTOPOB.

[Tonyuenue xono1a Ha 6a3e HU3KOMOTEHIIMATIbHBIX TEIJIOBBIX OTXO/O0B.
TennoBble HACOCHI.

[[MKIMYHOCTE  MaTepUaIbHBIX W DJHEPreTHMYECKMX IOTOKOB B 14 1-5
XUMHUYECKON TeXHONOTUU. L{UKIMYHOCTh MPOU3BOACTBA U MOTPEOICHUS
OPOAYKIMU. DKOJOrHueckas 0e30MacHOCTh XMMHUKO-TEXHOJIOTHYECKUX
IIPOU3BOJCTB.

Oobpa3oBaTe/ibHbIE TEXHOJIOTMH
[lpu peammzanum ydyeOHOTO Matepuana kypca «Pecypco- m sHeprocOepexeHue B
TEXHOJIOTUM HEOPTaHWYECKUX BEIIECTB» WCHOJB3YIOTCS pa3jMyHbie 00pa30oBaTEIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHII0 aTMOCGhEPhl CBOOOIHOM U TBOPUECKON TUCKYCCUU
KaK MEXIy Tperno/iaBaTesieM | CTYJICHTaMH, TaK M B CTyJIeHUYecKo# rpymme. L{enpro mpu 3Tom
SIBJISICTCS BBIPA0OTKA y CTY/ICHTOB HABBIKOB M KOMIICTEHITHH, TTO3BOJISIOIINX CAMOCTOSTEIIHHO
BECTH HCCIICZIOBATEIIbCKYIO M HAyYHO-TIEarOTHUECKYIO paboTy.




[TpakTHyeckasi MOATOTOBKA MPH peannu3aluy y4eOHOW AUCHUIUIMHBI OpPraHU3yeTCs
IyTeM  [POBEIEHUS  MPAKTUYECKUX  3aHATHH, IPEeAyCMaTPUBAIOIIMUX  y4YacTHe
oOy4aroluxcsi B BBIIOJHEHUU OTHEIBHBIX AJIEMEHTOB pPabOT, CBA3aHHBIX C OyAyLIeH
po¢heCCUOHATIBHON JESATENbHOCTBIO.

[IpakTryeckasl MOArOTOBKA TAK)KE BKIIIOYAET B C€Osl 3aHATHA JIEKIIMOHHOTO THIIA,
KOTOpBIE  MpeaycMaTpuBalOT Tmepenady ydeOHoW uHpopManuu  oOydaromumcs,
HEOOXOAMMOW U1 TIOCJIEAYIOMIEr0 BBINOJIHEHUS padoOT, CBSA3aHHBIX C Oyaylien
npo¢ecCUOHAILHON AESITEIbHOCTbIO.

AynuTOpHBIE 3aHATUS MPOBOAATCS B BHJE JeKUUM ¢ wucnosb3oBanueM I[IK u
KOMIIBIOTEPHOTO MPOEKTOpa, MNPAKTUYECKUX 3aHiATHH, ¢ wucnonb3zoBanuem [IK mnpu
npoBefeHUH pacyeToB. (CamocrosiTenbHas pabdoTa CTYAEHTOB IPOBOAMTCS — TOJ
PYKOBOJICTBOM IIPENOJABATENEH, C OKa3aHUEM KOHCYJIbTAIIMI U IOMOIIM MPU MOJTOTOBKE
K KOHTPOJIbHBIM pab0TaM, BBIIIOJIHEHUH JOMAIIHUX 33JIaHul

DoH/ OLICHOYHBIX CPEICTB
@®oHJ OLICHOYHBIX CPEACTB IO JUCLUIUIMHE OOECIIEYMBAET MPOBEPKY OCBOCHHUS
IUTAHUPYEMBIX PE3yJbTaTOB 00y4eHUs (KOMIETEHLIHMH UM MX MHAUKATOPOB) MOCPEICTBOM
MEpPOIPUATHIA TEKYIIETO, PyOSKHOT0 M MPOMEKYTOYHOTO KOHTPOJIS 10 IUCLUUIUIMHE.
CBs13b MEXKy (POPMHUPYEMBIMH KOMIETEHIUSAMU U (POpPMaMU KOHTPOJISL KX OCBOCHHS
MIPE/ICTABIICHA B CIEAYIONIEH TabIuIe:

HaumenoBanue
Ne Kon n HauMeHoBaHME MHAUKATOpa HanmenoBanue
KOHTPOJIMPYEMBIX pPa3esioB .
/i JTOCTH)KCHHS KOMIIETESHITUI OIICHOYHOTO CPEJICTBA
(TemMbl)
BX0J1HOM KOHTPOJIb
N Bompocsl BXxogHOTO
1 BxoaHOI KOHTPOJIb P A
KOHTPOJIsI (YCTHO)
ATTecTanus pa3aenoB, TEKYIHil KOHTPOIb YCIIEBAEMOCTH
2 Pazpgen 1 IIK-3.1; TIK-6; ITIK-7 KontponbHas
«OCHOBHBIE paboTta (MMCEMEHHO)
TEXHOJOTUYECKHUE TTPHHITUITHI
CO3JIaHUs SHEPIoO- U Hoxknan — (ycTHO)
pecypcocoeperarmmnx
XUMHUYECKUX TEXHOJIOTHUI» Tect - (MMCbMEHHO)
Paznen 2 IIK-3.1; TIK-6; ITIK-7 KonTponbsHas
«CuctemMHbIN paboTa (MMCEMEHHO)
MHOTOKPHUTEpHAIbHBIN
aHanmu3 3G PeKTUBHOCTU Hoknan — (YCTHO)
(G YHKIIMOHUPOBAHUS
XUMHYECKHUX TPOU3BOJCTBY Tect - (MUCEMEHHO)
ITpomMexyTouHas arrectanus
Bompocs k 9x3ameH
3 DK3aMeH [1K-3.1; T1K-6; I[IK-7 P y
(yctHas popma)

BXOHHOﬁ KOHTPOJIb IIPCAHA3HAYCH JJIS BBISABJICHUWA HpO6CJ’IOB B 3HAHUAX CTYACHTOB U
IFOTOBHOCTH HX K IIOJYYCHHIO HOBBIX 3HAHUU. OI_IGHO‘—IHI)IC cpeacrtBa I BXOIHOTO



KOHTPOJIS IPEACTABIISIIOT COO0H BOMPOCHI, KOTOPBIE 3a/1al0TCS CTYJEHTaM B yCTHOU (hopme.

IlepeyeHnb BOPOCOB BXOJAHOTO KOHTPOJISA

. TepmoanHamMuueckue QyHKIUU.
. DHepreTUYeCcKuii METO/.

. DOHTPONUIHBINA METO/I.

. @aKTOp OKPYKAIOWIEN CPEIBI.
. CpipbeBast 0a3a XUMHYECKOU MTPOMBIIUICHHOCTH.

© 0 N O b WP

. AHanmu3 XUMHUKO — TexHonorudyeckux cuctem (XTC).

. Pecypcoad ek THBHOCTh B KOHTEKCTE IKOJIOTMYECKOM 0e30MmacHOCTH

. DKOHOMHUYECKHE aCTIIEKThI PECYpPCO-IHEPTOCOEPEIKCHHUS.

BHGPFCTI/I‘IGCKI/IG PECYPChI XUMHYECKOM IMPOMBIIIJICHHOCTH.

10.McTOYHUKY SHEPTUHU U PAIMOHATIFHOE WX UCIIOJIb30BAHHUE.

11.Vcnionp30BaHuE BTOPUYHBIX SHEPIETUUECKUX PECYPCOB.

12.TTotpebnenne sHEPTUN B XUMUIECKIX TPOU3BOJICTBAX.

13.MckyccTBeHHBIE («PYKOTBOPHBIE») MaTEPUAIbHBIC PECYPCHI U YCIIYTH.

IIpumepbl KOHTPOJIBLHBIX PadoT

Bapuanm paboma Ne 1

CocTaBUTh ypaBHEHHUE TEIUIOBOTO OanaHca Kanopudepa, OnpenesuTh pacxol mapa,

JAWaMEeTp TMaponpoBOJia, JAUAMETP KOHACHCATO-TIPOBOJA, pa3Mepbl BO3AYXOBOIOB JIO H

nocJse kanopudepa, pacxoj TOIUIMBA U CTOUMOCTh HarpeBaHus Bo3ayxa. PacueTrHas cxema

Kasopudepa npuBeieHa Ha PHC.

nap T Pp=3-10°Ia
i'=27255 kJlx/xr

BO3AYX V2= 10000 m*/y
tBl= 20 OC tnzz 100 OC

KOHOEHCAT i'=561,4 xJlx/kr

Puc. Pacuemnas cxema xanopughepa

Hcxoanbie JaHHBIE:

TeMIIepaTypa Bo3ayxa 10 kamopudepa

ts1 =20 °C;

TeMIIepaTypa Bo3jayxa rnocie Kajopudepa

tsx = 100 °C;

00BEMHBII Pacxoj1 Bo3Iyxa mocie Kajiopudepa

Vo = 10000 m>/u;

JaBJICHHE Tapa B Kanopudepe

P, =3 arm. (3-10° ITa).

Bapuanum paboma Ne 2

CocTaBuTh YpPaBHCHHUC TCIIJIOBOI'O OajnaHca IMOOOIrpeBaTC/IA IICIIOKA U OIIPCACIUTD



TEeMIIepaTypy, 10 KOTOPOW HarpeBaeTcs IIENOK B TEIUIOOOMEHHHUKE, eciin Kod(hdHImeHT
noTepb cocTaBisieT 2 % OT MOCTYNMBIIEH TEIUIOTHI B MOJOrpeBaTeib ¢ mapoM. PaccuuraTth
pacxo/ TOTUIMBA IS HAarpeBaHUS IIEJIOKa U JHAMETPhI ApOMPOBOIA U IICIOKOMPOBOIA.
PacdeTHas cxema mojorpeBaressl menoka MpuBeIeHa Ha puC.

16‘“: 15 7w, tyy = 50 °C
1 p=6-10°a
n
4 Y i'= 27564 Kllackr
TTTRE™ D =2000 krfy
1
EIE ‘anlss D’C

Puc. Pacuemnas cxema noooepesamens weioxa:
1 — 6x00 wenoka, 2 — 6x00 napa,; 3 — KOHOEHCAMOOMBOOUUK, 4 — 8bIXOO HACPemoco

wenoxka
HcxonHbie TaHHbIE:
JlaBneHue rperoiero mnapa P, =6 arm. (6-10° [Ta);
Pacxox mapa D = 2000 xr/4;
Pacxon menoka Gur = 15 1/4;
Temneparypa 1menoka Ha BXOJI€ tw = 50 °C.
Bapuanm paboma Ne 3

OnpenenuTs KOJIUMYECTBO Mapa, BbIPAOATHIBAEMOTO0  KOTJIOM-YTHUIIHU3aTOPOM,
YCTAHOBJICHHBIM 32 MAapTEHOBCKOM MeEYbl0, a TaKXKE PaCCUUTATh T'OJOBYIH) IKOHOMHUIO
ToruMBa (mpupoAHOro rasza). PacueTtHas cxema BOAOTPYOHOTO KOTJa-yTHIM3aTOpa
MIPUBE/ICHA Ha PHUC.

nap Pp=40-10°Ta

tn|3= 105 oC, hn= 250,3 oC
i"= 2800 kIl#/kr

NpOAYKTHI CropaHusa 3
Vr= 12000 m*4

ln=700°C —_— —_— ln=|60°C

Puc. PacueTHas cxema BOIOTpYOHOTO KOTJIa-yTHIM3aTOpa: 1 — BXO/ MPOAYKTOB CrOPAHUS;
2 — KOHBEKTUBHBIH My40K; 3 — BBIXO/J] T'a30B

Hcxoaubie 1aHHBIC:

HayaJbHas TEMIIEpaTypa ra3on ‘ t;1 =700 °C;




KOHEYHas TeMIlepaTypa razoB to =160 °C;
00BEMHBIN PACXO]l Ta30B V, = 12000 m°/q;
JIaBJICHUE TIapa, BBIPAOATHIBAEMOTO KOTJIOM-YTHIU3aTOPOM P, =40-10° Ta (40 atm).

IlepeyeHb TeM Il MOATOTOBKH J0KJIA/1A

1.PecypcorhPpeKTHBHOCTh U yCTOWYMBOE Pa3BUTHE ITUBUITU3AIAH

2.Tlonxonap! (KpUTEpUN) K OTIpeIeTIeHUI0 pecypcodhPEeKTUBHOCTH

3.OCHOBHBIE TTOJIXO/IbI K MHTEPIPETALIMH POJIK PECYPCOB B COIIMAIIBHON IBOJIIOIIUU

4. Pecypcodp(HeKTHBHOCTh B KOHTEKCTE IKOJIOTHUYECKON O€301MacHOCTH

5.IlpaBoBoe obecneuenue (perynupoBaHue) pecypcodpPexTHBHOCTH MPUPOAO- H
HEJIPOIIOJTH30BAHUS

6.01enka 3¢ (HEKTUBHOCTH MCTIOIB30BAHUS YJHEPTETHIECKUX PECYPCOB

7.OcHOBHBIE TIPOOJEMBI U MPENATCTBHS HA IYyTH MOBBIMECHUS 3(P(PEKTUBHOCTH
HCIIOJIb30BaHUS PECYPCOB

8.OTKpBIThIE U 3aMKHYTBIE CXEMbI XUMHUYECKOTO MPOU3BOJICTBA

9.Metoast  aHammza  A(G(PEKTUBHOCTH  DHEProONOTPeOJEHUS B XHUMHUKO-
TEXHOJIOTUYECKUX CUCTEMAX: SHEPTETUUECKUN U SHTPOIUNUHBIA METOBI.

10.9kceprusi. OCHOBHBIE TTOJIOKEHUS.

11.OHeproTexHoJIOrUs HA 0a3e PHEPreTUUECKOTO MpoIiecca

12.PexxuM pecypcosHeprocOepeKeHUS B MPOMBIIIIJICHHOM BOJIOIIOJIH30BAaHHUH.

13.9koHOMUKA pecypcocOepekeHrs B XUMUYECKON TPOMBITINICHHOCTH.

ATTrecranus pasfena 1Mo JUCIHUIUIMHE MPOBOAMUTCS B ¢GopMe TecTtupoBaHus. Tect
coaepxkut 10 BonmpocoB. Ha BeinmonHeHue 3aganust oTBOAUTCS 20 MUHYT.

Tect — 3T0 (dopma KOHTpOJIA, HaAmpaBieHHAas Ha TMPOBEPKY YPOBHS OCBOCHUS
KOHTPOJIMPYEMOT'O0 TEOPETHYECKOTO M TPAKTHYECKOTO MaTepHayia IO JAUIaKTHICCKUM
eAVHUIIAM JUCIUIUIMHBI (TEPMUHOJIOTHYESCKUH armapaT, OCHOBHBIC METO/IBI).

Tect Ne 1 — paznena «OcHOBHBIE TEXHOJIOTHYECKHE PUHIIANBI CO3IAHNSI JHEPTO- U
pecypcocoeperaommux XuMH4YeCKUX TEXHOIO0THii»
Bapuant Ne 1

1. YUto Ttakoe 3HEprodHGeKTUBHOCTH?

a) CHIDKCHHWE TOTPEOSIEMOM SHEPTHMHM 3a CYET CHIDKCHHSI IMPOW3BOJICTBEHHBIX
MOIIHOCTEM.

0) cHUXKEeHHE MOTPeOIIeMON YPHEPTUU U PECYPCOB 3a CUET UCIOJIH30BaHUSI HOBOTO U
0oJee MPOYKTUBHOTO 000PYI0BAHUS.

B) TIOBBINICHNE YPOBHS SHEPTOOCHAIIICHHOCTH TIPEATPUATHS.

I) CHIDKCHHE pacxoja TOIUIMBHO-IHEPTETUUECKUX PpECypcoB B  MpoIiecce
MIPOU3BOJICTRBA.

2. YUTO OTHOCHUTBCS K HanOOJIee pacIpOCTPAaHCHHBIM UCTOYHUKAM TETIJIOCHA0KEHUS?



a) TUAPOINEKTPUUECKUE CTAHIIUU

0) BETPOYCTaHOBKHU

B) aTOMHbBIE CTAHIIUU

r) TOLl u koTenbHbIE

3. DHepreTU4ecKuii pecypc — 3T1o:

a) HOCHUTENb DSHEPIHM, 3HEPrusi KOTOPOr0 MCHOJB3YETCS WM MOXKET ObITh
WCMOJIb30BaHa MPH OCYIIECTBICHUN XO3SMCTBEHHOM M MHOM JESITEIbHOCTH, & TAKXKE BU/L
SHEpPruu (aToMHas, TEIUIOBas, 3JEKTPUYECKas, AJIEKTPOMAarHUTHAs SHEPrus Wid APyrou
BU/T SHEPTHH)

0) HOCUTEIb DJHEPTUHU, HHEPrus KOTOPOTO MCHOJb3YETCSd WM MOXKET ObITh
UCIOJIb30BaHa MPU OCYIIECTBICHUU XO35UCTBEHHON U MHOU JIEATETbHOCTH

B) BHUJ DHEPruu (aToMHasi, TEIUIOBAs, dJEKTPUUYECKas, JIEKTPOMArHUTHAsT SHEPTHUs
WJIM IPYTOM BUJ SHEPTHUH).

') IEPBUYHOE TOIUIUBO (ra3, HePTh, KAMEHHBIN yTOJIb)

4. Bo300OHOBIIIEMBIN SHEPTETUUECKUN PECYpPC — ATO:

a) SHEPropecypc NPUPOJHOTO MPOUCXOKACHUS

0) osHeprus, oOpasymolascs B pe3yJbTaTe NEpepadOTKU WM NpeoOpa3oBaHMs
Pa3IMYHBIX BUJIOB TOILJINBA

B) pecypc, 3amac KOTOpOTro HEMPEPHIBHO BO30OHOBIIAETCS MPUPOIOI

T) pecypc, oOpasyromuiics 0e3 y4acTus TOIIMBA

5. DHeprocOepexeHue — 3To:

a) peanu3auys OpPraHU3al[MOHHBIX, NPABOBBIX, TEXHUYECKUX, TEXHOJIOTMYECKUX,
HPKOHOMHUYECKUX W HMHBIX MEp, HANPaBJICHHBIX HAa YMEHbIIIEHHE O0BEMa HCIOJb3YyEeMbIX
HHEPreTUUECKUX PECYPCOB MPU COXPAHEHHHM COOTBETCTBYIOLIETO IMOJE3HOTO 3PdeKra OT
WX HCIOJB30BaHUS (B TOM YHUCJIE O0ObEMa MPOU3BENCHHOW MPOIYKIIMHU, BBIMOTHEHHBIX
paboT, OKa3aHHBIX YCIIYT)

0) oTHOIIEHHE T0JIE3HOTO AP (HEeKTa OT UCTIOJIB30BAHUS SHEPTETHUECKUX PECYPCOB K
3aTpaTaM 3HEPreTHYEeCKUX pPEeCypcoB, MPOU3BEACHHBIM B LEIAX MOJYYEHHUS TaKOIro
s dekTa, NPUMEHUTETHHO K MPOAYKIIUN

B) cOop u 0OpaboTka nHbopMaru 00 UCIOIB30BAHUH IHEPTETUIECKUX PECYPCOB B
LEJSIX MOJIy4eHHUs JOCTOBEpHOM MH(popMauu 00 00beMe NCIIOIB3YEMBIX IHEPreTHUECKUX
PECYPCOB, O MOKA3aTENSIX dSHEPTeTUIeCKOor A (HEKTUBHOCTH

I) UCIOJb30BAaHUE BCEX BHUJOB DHEPrUM HKOHOMUYECKH OIpPaBJAaHHBIMU,
MPOTPECCUBHBIMU  CIIOCOOAMHM TIPH  CYIIECTBYIOIIEM YpPOBHE pa3BUTHUS TEXHUKU H
TEXHOJIOTHI U COOJIIOIEHUH 3aKOHOIaTENbCTBA

6. [IpousBoaumeie Ha Tepputropun Poccuiickonn deneparuu, UMIIOPTUPYEMBIE B
Poccuiickyto deneparuto s o6opora Ha Teppuropun Poccuiickoit denepanuu ToBaphI
(B TOM ymCIe U3 YuCiIa OBITOBBIX SHEPTOMOTPEOISIONIMX YCTPONUCTB) TOJKHBI COAEPKATh
“H()OpMAITHIO 0 KJIAaCCe MX dHEPreTUUecKor 3 (PEeKTUBHOCTH B:



a) TEXHUYECKOHN JOKYMEHTALIUH, TPUIIAraéMoi K ’TUM TOBapam

0) B MIX MapKUPOBKE

B) Ha UX 3TUKETKax

') BCEMU YKa3aHHBIMH CTIOCOOAMHU

7. TpeboBanus sHepreTHUecKoi A3pHEKTUBHOCTH HE PACTIPOCTPAHSIOTCS Ha!

a) KyJbTOBBIE 3aHUSI, CTPOCHUS, COOPY>KEHUS

0) BpEMEHHBIE IOCTPOMKHU, CPOK CITY>KObI KOTOPBIX COCTABJISIET MEHEE YEM JIBA I0J1a

B) OTIEJBHO CTOSIIME 3[aHMSI, CTPOCHHUS, COOPY>KEHUs, 00Ias MIoaab KOTOPhIX
COCTaBJISIET MEHEE YEM IIATHJIECAT KBaJPATHBIX METPOB

I') BCE IEPEYUCIIEHHOE

8. DHeprocOeperaroias HOJIUTHKA — ITO:

a) TpPaBOBOE, OPraHU3alMOHHOE M (DUHAHCOBO-3KOHOMHUYECKOE pEryJIHpOBaHHE
NEeSATEIBHOCTH B 00JIACTH SHEPTOCOEPEIKEHUS

0) peanuzanus JIEMOHCTPAIIMOHHBIX TIPOCKTOB  BBICOKOM  DHEPreTHUECKOM
3 pekTUBHOCTH

B) oOecrieueHne 0€30MacHOr0 COCTOSHUS OKPY KArOIIeH Cpeibl

I') HOBBILIEHUE YPOBHS 00€CIeUeHNs PECITYOJIMKH MECTHBIMH SHEPropecypcaMu

9. K OCHOBHBIM MOKa3aTesIsIM, ONpEAENIIEMbIM Ha y3J€ Y4eTa TEIUIOBOM 3HEpPruu
MCTOYHUKA TETUIOTHI, HE OTHOCSATCS:

a) macca (00beM) TEeIJIOHOCHUTES

0) cpeaHedacoBas U CPEAHECYTOUHAS TEMIIEpATypa TEIIOHOCUTES

B) TEIIOEMKOCTb TEIUIOHOCHUTEIS

I') CpEeIHEYaCOBOE JIaBJICHUE TEIIJIOHOCUTENS

10. 'ogoBoe moTpebaeHre SHEPTUHN NPEMPUSTHEM CKIIAIBIBACTCS U3:

a) pacxo/1a yCJIOBHOTO TOIIMBA HA TEXHOJIOTUYECKUI MpoIiecC

0) pacxo/ia yCJIOBHOIO TOILUIMBA Ha IIPOW3BOJICTBO TEILIOBOM U JIEKTPUUECKON SHEPTUH

B) OTPEOJICHUS DJIEKTPOIHEPTUU U3 SHEPTOCUCTEMBI

I') BCEr0 BBILIECTIEPEYUCICHHOTO

Bapuant Ne 2

1. Kakue snepropecypcsl 06xoastcst fopoxke Bcero (B Poccun)?

a) BOJIOCHAOXKEHHE

0) TeroBast SHEPTUs

B) BUJl SHEPruu (aTOMHas, TEIJIOBasl, dJIEKTPUUECKasl, DIEKTPOMAarHUTHASL YHEPIHs
WM IPYTOW BUJ SHEPTUN).

I') BOJIOOTBE/ICHUE

2. Ins cocraBiieHus OajgaHca YHepronoTpedIeHus NPeANpUsITHs HE paCCUUTHIBAIOT:

a) pacxoj1 AEKTPO- U TEIIOBOM SHEPTruu

0) IpUXOJT AJIEKTPO- U TEINIOBOW SHEPTHU

B) pacXoJ HEPTUH HA TEXHOJIOTUYECKUE HYKIbI



') CTPOUTENbHBIN 00bEeM 3/1aHUH TPEAIPUATHS

3. Ilpu ompeneneHny KOJWYECTBA AJIEKTPOIHEPTHUU HA MPHUBOJA O00OpPYAOBaHUS BaM
HE TIOHAJI00UTCS:

a) HOMUHaJIbHAsI MOIITHOCTb JIBUTATEJISI

0) mosie3HOE BpeMsl pabOThI

B) KO3 (DHUIMEHT UCTIOTB30BAHMS MOIITHOCTH JIEKTPOOOOPYIOBAHUS

T) Ki1acc sHeprodhPpexTuBHOCTH 000PYIOBAHUS

4. K OCHOBHBIM TMyTSM TOBBIIMICHUS JHEProdPpPexTUBHOCTH B  0OJIACTH
TEIJIOCHA0KEHUS HE OTHOCSTCS:

a) KOMIUIEKCHOE TPUMEHEHHE TEIUIOM3ONIAINKN JJIi HAPYKHBIX OTpa)Aaroliux
KOHCTPYKIHMN

0) HUCIONB30BAHUE PAIUATOPOB OTOIUIEHHS C AaBTOMATHYECKOM PEryJsiuell u
CUCTEM BEHTWJISIINH ¢ QYHKIIUU PEeKyIepalny TeIia

B) CHIDKEHHUE TIOTEPh Ha ATare BEIPA0OTKU M TPAHCIIOPTUPOBKH TeTlIa

T') KCIOJIb30BaHNE aBTOHOMHBIX ICTOYHUKOB TEIJIOCHAOKEHHUS

5. OTMeTbTE HEBEPHOE YTBEPKACHHUE.

a) Y CJI0BHOE TOIUIMBO UCHOJB3YETCS JIJIsl CPAaBHEHUS BUAOB TOILIMBA MEXYy COOOM

0) OcHOBHasE XapakTepUCTHKa TOIUIMBA — yJAEJIbHAs TEIJIOTa CrOpaHMs
(TenoTBOpHAsI CHOCOOHOCTb)

B) TernoTBopHas criocoOHOCTh u3Mepsiercs B Jx/(Momb-K)

r) TermnoTBopHasi ClioCOOHOCTh 1 KT KAMEHHOTO YTJIsl OOJIbIIIE, YEM Y OEPE30BbIX IPOB

6. B cui1oBBIX mpolieccax «moje3Hast JHEPTHsh ONpeAesIeTcs Mo:

a) CBETOBOMY MOTOKY JIaMIT

0) KOJIMYECTBY TEIUIOTHI, NOJYYEHHOU MOTPEOUTENAMU WIIH MOJIb30BATEIISIMU

B) paboueMy MOMEHTY Ha Bally JIBUraTelis, pacxojay 3HEpruu, HeoOXOoauMoil B
COOTBETCTBUH C TEOPETUUECKUM PACUETOM MPOBEACHUS 3a/IaHHBIX YCUIH

T) pacxoly SHEepTuu, HEOOXOANMMOH /ISl IPOBEJACHMSI 3aIaHHBIX YCIOBHMA

7. YaenbHOe MOTpeOJEHUE SHEPIHMM B HAIlled CTpaHE B CPEIHEM BbILIE, YEM B
Pa3BUTHIX CTPaHAX:

a) B 3-4 paza

0) B 5-6 pa3

B) B 3-5 pa3

r) B 2 pasza

8. IlpupocT MHUPOBOTO TMOTPEONICHUS, OXKHIAEMOTO B TEUEHHUE CICAYIOIINX
HECKOJIBKUX JCCATHIICTHI, COCTaBHT:

a) 85 %;

0) 90 %;

B) 65 %;

r) 70 %;



9.K akTMBHOW  SKOHOMHUHM  DJHEPIUM  TPUMEHUTENBHO K  JIEHCTBYIOIIUM
AHEPreTUYECKUM U SHEPTOMOTPEOISIONIMM YCTAHOBKAM OTHOCUTCSL:

a) TeIUION3O0JISIIUS,  TEIJIONPOBOAHOCTh,  3allPOTPAaMMHUPOBAHHOE  YIPABJICHUE
OTOIJICHUEM M KOHJAMIIMOHUPOBAHUEM BO3]IyXa, PETYJIMPOBAHUE HATPY3KHU

0) 3amporpaMMUpPOBAHHOE YIPaBJIECHUE OTOIJICHUEM U KOHAUIIMOHUPOBAHUEM
BO3/IyXa, PETYJIMPOBAHHUE HATPY3KU

B) TETUTOM3OJISAIINS, TEIJIOMPOBOTHOCTD, TerIonepeaaya, mobovyHas
TepMoauHamMuueckast 3 (PeKTHBHOCTD

I') TEIJIOU30JIALINS, TEIJIONPOBOIHOCTD, Teruionepeaya, noOo4Has
TepMoaruHaMHuueckast 3 (HEKTUBHOCTh, JHEPrOIKOHOMUYECKOE 3/IaHUE

10. icTOYHUKY 3HEPTUU TOHKHBI 0071a7aTh CBOMCTBAMHU:

a) OBITh BO30OHOBIISICMBIMU

0) KOJOTHYECKH YUCTHIMU

B) HE TIPUBOJIUTH K IMMOTEPE TEIUIOBOM SHEPTHH B OKPYKAIOIIYIO CPEITY

') OBITH BO30OHOBJIIEMBIMU U YKOJIOTHYECKH YHUCTHIMU

Tect Ne 2 pa3nena «CucreMHbIi MHOTOKPUTEPHAJIbHBIN aHAIN3 3 PeKTUBHOCTH
(GYHKIIMOHMPOBAHUS XMMHYECKUX MPOU3BOACTB
Bapuant Ne 1

1. ICTOYHMKY SHEPIUU AOJKHBI 00J1a]aTh CBOMCTBAMU:

a) OBITH BO30OHOBJIIEMBIMU

0) KOJOTHYECKH YUCTHIMU

B) HE TIPUBOJIUTH K IMOTEPE TEIUIOBOM SHEPTHH B OKPYKAIOIILYIO CPEIy

) OBITH BO30OHOBJISIEMBIMHU U KOJIOTHUECKH YUCTHIMU

2. K o0miim 3aKkOHOMEPHOCTSIM HEProcOepeKeHUsI OTHOCSATCS:

a) SHEpProcOepekeHne U IKOHOMUYHOCTh MPU CO3JJAHUU CHUCTEM TPAHCIIOPTHPOBKH,
PEMOHTOIIPUTOTHOCTh KOHCTPYKIIUU, TO3BOJISIONIAS OBICTPO OOHAPYKUTh W yCTPAHUTH
HETOJIAJIKK M OTKa3bl B HAJIC)KHOUN paboTe

0) 2 dexTrBHAs TEIUIOU3OJIALMS KaHala, HAJEKHO U JOJITOBEUHO padoTaroias npu
YCIIOBHSIX IKCIUTyaTaIluu

B) MaJlo€ THUIPABIMYECKOE COMPOTUBICHUE KaHalda, MO KOTOPOMY MPOXOIUT
TPAHCIIOPTUPOBKA TETJIOHOCUTETIS, YTO 00ECIICUMBAET MATYIO MOIIHOCTh, 3aTPAYNBAEMYIO
Ha MPOKAYKY TETJIOHOCUTEIS

I') BCE NEPEUUCIIEHHOE

3. C yMeHbIIIeHHeM Harpy3Ky HUKE HOMHHAIBHON TeMITepaTypa yXOASIINX Ta30B:

a) YMEHBIIIaeTCs

0) yBeJIUUYHBaETCS

B) YMEHBIIIAETCSI, a 3aTEM PE3KO YBEIIMUNBACTCS

T') YBEJIMYHUBACTCS, a 3aTEM PE3KO YMEHBIIIACTCS

4. Toproune BOP npezacrasmisior coboi:



a) (PU3MYECKYIO0 TEIJIOTY OCHOBHBIX M MOOOYHBIX MPOIYKTOB, OTXOJSIIMX Ta30B
TEXHOJIOTMYECKHUX arperaToB, a TAK)KEe CUCTEM OXJIAXKIEHUS UX SJIEMEHTOB

0) MOTEHIMANBHYIO SHEPTUIO Ta30B, BRIXOASIIUX U3 TEXHOJOTUYECKUX arperaToB C
U30BITOYHBIM JIABJICHUEM, KOTOPOE MOXKET OBITh HCIOJb30BAHO B YTHJIM3ALMOHHBIX
YCTaHOBKAX JJIS MMOJTYYEHUS APYTUX BHJIOB SHEPTUU

B) MOOOYHBIE Ta3000pa3HbIe MPOIYKTHl TEXHOJOTMUYECKUX IMPOILECCOB, KOTOPHIE
MOTYT OBITh UCIIOJIb30BAaHbI B KAYECTBE YHEPTETHUECKOTO HIIM TEXHOJIOTUYECKOTO TOILUIHBA

I') XUMHYECKYIO TEIJIOTY OCHOBHBIX M MOOOYHBIX MPOAYKTOB, OTXOMASIIUX Ta30B
TEXHOJIOTMYECKHUX arperaToB, a TAKKEe CUCTEM OXJIAKJCHUS UX DJIEMEHTOB

5. Mopenb MUPOBOM SKOHOMUKH SIBJISIETCS] CPEJICTBOM aHaJIM3a:

a) MEepPCIEeKTUB MUPOBON SHEPTETUKH

0) MepCrHeKTUB MHUPOBOM HHEPreTUKH M BIUSHUSA HAa OKPYXKAIOLIYI0 Cpeay
MCIIOJIb30BAHUS SHEPTETUYECKUX PECYPCOB

B) NIEPCIEKTUB MUPOBOM SHEPIE€TUKH, BIUSHUS HAa OKPYKAIOIIYIO CPEy UCTIOJIb30BAHNUS
SHEPreTUUECKUX PECYPCOB U MOIUTHYECKUX MEP WM U3MEHEHHUI TEXHOJIOTUI

I') BJIMSHUSA Ha OKPY)KAIOIIYIO0 CpeAy HCIIOJb30BaHUS YHEPreTUUECKUX PECYPCOB U
MOJIUTUYECKUX MEP WU U3MEHEHHUI TEXHOJIOTHIA

6. DHeprocOepexeHue — 3To:

a) COXpaHEHHE Ha 3a/IaHHOM YPOBHE MOTPEOJIEHUSI SHEPTUU

0) yMeHbIlIEHHE MOTPEOJICHHUs TOIUIMBA, TEIJIOBOM M 3JIEKTPUUYECKOM SHEPTHH 3a
CYeT MX Hauboliee IMOJHOIO0 M palMOHAIBHOIO HCIOJIB30BaHUS BO BceX cdepax
JEeSATENbHOCTH YEJI0BEKa

B) YMEHbILIEHUE MOTPEOJIEHUsI TOIUIMBA, TEIJIOBOW M DJIEKTPUYECKOW SHEPTUu 3a
c4eT MX HauOoJjiee HEMOJHOr0 M HPPalMOHAIBHOTO HCIOJB30BaHUS BO BceX cdepax
NEeSATEIBbHOCTH YEI0BEKa

T') MIOBBIIIICHHE BHIPAOOTKH TETUIOBOM U DJIEKTPUUYECKON IHEPTUU JTIFOOBIMU My TSIMU

7. YaenbHOe MOTpeOJeHUE SHEPrMM B HAIlled CTpaHE B CPEIHEM BbILIE, YEM B
Pa3BUTHIX CTPAHAX:

a) B 3-4 paza

0) B 5-6 pas;

B) B 3-5 pa3

r) B 2 paza

8. DHepreTuyeckas 1ernoyka — 3To:

a) MOTOK SHEPruu OT J00bUM (MIPOU3BOJICTBA) IMEPBUYHOTO JHEpPropecypca o
KOHEYHOT'O MCIOJIb30BAHUS SHEPTUU

0) IBJKEHHE SHEPTOPECYPCOB B DHEProX034iCTBE B HAMPABIEHUH OT UCTOYHUKOB K
MOTPeOIIEMOI SHEPTUH

B) 3ar1ac 3HEPIUH, HEOOXOAUMBIE JUIS peaTU3alui Mep 10 S5KOHOMHHU €TUHHUIIbI SHEPTUU
B 1oJ1 0€3 HeXeNaTeIbHOTO N3MEHEHHS KOJIMYECTBA WM Ka4eCTBA BHIITYCKAEMOM PO TyKITNH



') KOJIMYECTBO YHEPTUH, KOTOpast OblIa mMoTpedieHa Mpu MPOU3BOICTBE MPOIAYKIIUU
WJIH BBIMOJIHEHUH pabOThI

9. [loBbImIeHKE TEXHUKO-?KOHOMHYECKHUX nokasatesen u pa3BUTHS
TEIJIOPHEPTETUKU MTPOUCXOAUT TPH:

a) sHEprocOepeKEHUU CUCTEM MTPOU3BOJICTBA

0) ONTUMU3ALMH CUCTEM ITPOU3BOJCTBA

B) SHEProcOEpPEKEHUH U ONITUMU3AIUU

T) 3ppexTuBHOCTH PAOOTHI OOOPYAOBAHHS

10. K B0300HOBIsIEMBIM SHEPIETUYECKUM pecypcaM OTHOCAT?

11. KoagpuuueHT UCHoJib30BaHUSI  BTOPUYHBIX  MaT€pUAJBHBIX  PECYpPCOB
OTpeeNsieTcs Kak:

a) OTHOIIIEHHE 00BeMa MOTPEOIIIEMbIX BTOPHYHBIX PECYPCOB K 00IIEMY UX KOJIHMUYECTBY

0) oTHOIIEHHE 00BEMA MOTPEOIIIEMBIX BTOPUUHBIX PECYPCOB K MAaTEPUAIBHBIM peCypcaM

B) OTHOIIEHHE O0BbEMA MAaTEpUAIBHBIX PECYpCOB K 00beMy MOTPEOIIsIEMbIX
BTOPUYHBIX PECYPCOB

I') HET MPaBUJIBHOIO OTBETA

Bapuant Ne 2

1.YnenbHas MaTeprUaIoeMKOCTh ONPEAETAETCS KakK:

a) OTHOIIEHHE pacxoja OCHOBHBIX BHUJOB MaTepUANOB (CBHIPhS) HA EIUHUILY
TEXHUUECKON XapaKTePUCTUKU WU3ICITHS

0) OTHOILIEHWE EAMHMIIBI TEXHUYECKON XapaKTePUCTHKU W3JEIUs Ha pPacxon
OCHOBHBIX BHIOB MaTEPHAaJIOB

B) HET MPaBUJILHOTO OTBETA

') BO3MOKHBI 00a BapuaHTa.

2. CpIpbeM HaA3BIBAIOTCS:

a) MPeMETHI MOTPEOIECHUS TPYIOCTIOCOOHOTO HACEICHHUS

0) mnpeaMeTsl TpyJa, Ha TMOJy4YEHHE KOTOPBIX 3aTpauyeH Tpya pPaOOTHUKOB
JO0OBIBAIOIIUX OTPACIICH U CEJIbCKOTO XO3sCTBa

B) CpE/CTBA TPyAa A0OBIBAIOIICH MPOMBIIIICHHOCTH

I') HET MPaBUJIBHOIO OTBETA

3. O6m1as MaTepUaIOEMKOCTh OTIPEIEISETCS KaK:

a) OTHOIIIEHHE PAcXoJa OCHOBHBIX BHJIOB MAaTepHajioB (ChIpbsi) HA (PU3UUYECKYIO
€IMHHUILY TOTOBOM MPOYKIUU

0) CTOMMOCTh BCEX NOTPEOJICHHBIX MaTEPHAIbHBIX PECYPCOB, pa3lielieHHas Ha
CTOMMOCTH TOBAPHOH MPOAYKIINU

B) OTHOIICHHWE EJAMHMIBI TEXHUYECKON XapaKTePUCTHKU W3JACTHS Ha pacxo
OCHOBHBIX BHIOB MaTE€pHUaJIOB

I') HET MPaBUJIBHOIO OTBETA

4. Ha ckoJIbKO TPYIII U Kakue Aenarcs pakTopsl mpoliecca pecypcocoepexeHus?



a) 2 TpyMMbl: CHEIUATLHOTO U KOCBEHHOT'O BO3EHCTBUS

0) 2 rpymnmnbl: IPSIMOTO U KOCBEHHOTO BO3JIEHCTBHUS

B) 2 TPYIIIBL: IPSIMOTO U CIEIU(PUIECKOTO BO3/IEHCTBUS

r) 3 rpynmbl: IPSIMOTO, KOCBEHHOT'0, CIEU(UUECKOr0 BO3ACUCTBUS

5. BaxkHeWImM WHCTPYMEHTOM HW3BICKaHUS BHYTPHUIIPOM3BOJCTBEHHBIX PE3EPBOB
HSKOHOMUH M PAIMOHATHHOTO MCTIOIB30BAHMS MaTEPUAIIBHBIX PECYPCOB SBIISACTCS

a) PKOHOMUYECKUN aHaIu3

0) puHAHCOBBIN OTYET

B) OIICHKA MOTPEOHOCTH MPEANPUITHI B MaTEPUAIBHBIX pecypcax

I') KOJIMYECTBEHHOE U3MEPEHUE

6. O0uIMii pacxo1 MaTepuaibHBIX PECYPCOB - 3TO

a) noTpeOeHrEe OTACIbHBIX BUJOB MaTEPUATBHBIX PECYPCOB

0) pecypchl, MPOU3BEJCHHBIE 32 OTYETHBIN TOJT

B) OTO TOTpPeOJCHHE OTACITBHBIX BHIOB WM BMECTE B3STBHIX MaTEPHATBHBIX
PECYpPCOB Ha BHITIOJHEHNE BCEH MPOM3BOACTBEHHOMN MPOTPaMMBI B OTYETHOM TIEPHO/IE

I') HET MPaBUJIBLHOTO OTBETA

7. UckyccTBO yrpaBiieHHs 3aMlacaMy 3aKII0YaeTCs B:

a) ONTUMU3AIMH OOIIETo pa3Mepa U CTPYKTYphI 3anacoB TMI]

0) MUHUMHU3AIUU 3aTpaT MO UX 0OCITYKUBAHUIO

B). obecnieueHur 3(HPEKTUBHOTO KOHTPOJIS 32 UX JBUKCHUEM

') BCE OTBETHI BEPHHBI.

8 .Uto Oosee BayXHO 3HATH JJI OPTAaHU3AIMN, B KOTOPOI MPOBOIATCS MEPOIIPUATHS
M0 CHIDKEHUIO DHEprocOepekeHus ?

a) 9ppekTUBHOCTD

0) sxkoHoMu4ecKkuii 3 PexT

B) COOCTBEHHBIN KaIlUTAaJl

r) 1 3 (PEKTUBHOCTD, 1 IKOHOMHUYECKHUI 3PPeKT

9. Kakoii u3 cmocoOoB peiieHus MpoOJeMbl HCTOIICHHUS PEeCcCypcoB Hauboiiee
palMoOHaIbHbINA?

a) TIOMCK HOBBIX HCTOYHHUKOB TPAJAMUIIMOHHBIX PECYpCOB M BOBJICUEHHUE HX B
X03IUCTBEHHBIH 000POT

0) Ilepexom Ha HOBBIE BHUJBI PECYPCOB, CIIOCOOHBIE 3aMEHHUTH TPAIUIIMOHHBIC
pecypcbl

B) MPUMEHEHUE pecypcocOeperaronmx TeXHOJOTHM, 00eceUrBaIOIUX CHIDKEHHE
MOTPEOHOCTH B pecypcax

I') IOUCK HOBBIX MOCTABIIUKOB, CIIOCOOHBIX 00ECIEUNUTh MOCTABKU

10. Kakoro tuma Meroia ympaBieHHUS pecypcocOepekeHHEM Ha MPEINPUSTAN HE
CYILIECTBYET?

a) MH)KCHEPHO-TEXHOJIOTHYECKUE



0) PKOHOMHYECKHUE

B) COIMAJIbHO-TICUXOJIOTHYCCKHUEC
F) ABTOMAaTHU4YCCKH

KpuTtepun oieHKH TeCTOBBIX 32 JaHMIA:

1. ITonHOTa 3HAHUI TEOPETUUECKOTO KOHTPOJIUPYEMOTO MaTEPHUAIA.

2. KonnuecTBO NpaBUIIbHBIX OTBETOB.

[IpomerxyTouHas aTTecTalys OCyIIECTBIAETCS B OpMe IK3aMeHa.

Bonpocsl BIXOAHOT0 KOHTPOJIAA (3K3aMeH)

1. Duepro-ceipbeBas 6a3za Poccuiickoit @enepanuu.
2. DKOHOMHYECKHUE aCIEKThI PECYPCOIHEPTOCOEPEIKEHHUS.
3. PecypcoaphekTHBHOCTh B KOHTEKCTE AKOJOTHUECKOM O€30MaCHOCTH.

4. DHepreTuyecKuii MeTol. DHTPONUUHBIA METO/I.

5. Amamuz  xumuko  —  TexHosormyeckux — cucteM  (XTC).  Ilpuemsr

pecypcoaneprocoepexenus B XTC

6. Okceprus tema. [lorepu sxcepruu. PacyetHsie (hopMyIIbl 17151 TOTOKOB SKCEPTHH.

7. CoipbeBast 6a3a XUMHUECKOM MPOMBIIIIICHHOCTH.
8. DHepreTuyeckue pecypchl XUMUUECKOU MTPOMBIIIUIEHHOCTH.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.

W cTOYHMKYN SHEPTUH U PALIMOHAIBHOE UX UCIIOJIb30BaHUE.

Hcnonb30BaHHe BTOPUYHBIX SHEPTETUUECKUX PECYPCOB.

[ToTpebieHue sHEPTUHN B XUMUYECKUX MMPOU3BOICTBAX.

[TpuHIMIIBI KUCTIOJIB30BAHUSI BTOPUYHBIX SHEPTOMATEPUATBHBIX PECYPCOB.
OcCHOBHBIE PUHIIUITBI YHEPTOPECYPCOCOEPEKEHUS MMPU BOJIOMOIH30BAHUH.
VYpasuenue I 'ton-Cto105b1.

Pacuér skceprum u €€ coCTaBIAIOLINX.

Ananu3 3 PeKTUBHOCTH UCIIOIH30BAHUS SHEPTUU TIPU CMEIICHUH TOTOKOB.
Pexynepanus Temiia B CIIOAKHBIX SHEPTOTEXHOJIOTMUYECKUX CXEMaX.
TexHuueckne CpeacTBa yTUIN3AMU TEIIa.

M cTOYHMKM SHEPrUU U pAlIMOHATIBHOE UX HUCIIOJIb30BAHHUE.
DHEProTeXHOJIOTMUYECKUE CUCTEMBI MCITOJIB30BAHMSI TEIJIOTH XUMUYECKUX PEAKIIUH.
ATOMHBIE SHEPTrOTEXHOJIOTHYECKNE YCTAHOBKHU.

O6mas oreHka pecypcodhPeKTUBHOCTH.

[Toaxoap! (KpuTEpHH) K OMPEACIICHUIO pecypcodPPeKTUBHOCTH.
Axcuomnorus pecypcoddHeKTHBHOCTH.

®opmanmonnsiil noaxoxa K. Mapkca.

Kynberyponornuecknit nonxon O. llInenrnepa.

HuBunmzanuonuei moaxon A. ToitHOwH.

OtHorenetnueckuil noaxon JI. I'ymuiena.

['moGanbHBII pecypcoIKOIOTHUECKHiA Kpr3uc. KOHIIEus yCTOMYMBOTO Pa3BUTHSI.
['maBHBIE pecypchl, 0OecTieunBaroIIie KU3Hb Ha 3eMIIe.



31. PerynupoBaHue mpUpoI0NOIb30BAHUS U HEAPOIIOJIH30BaHUSI.

32. HopMaTHBHO-TIPaBOBOE PETyIMPOBAHNE PA3BUTHSI BO3OOHOBIISIEMON SHEPTCTHUKH.

33. UHCTpyMEHTHI J171s1 TTOBBITIIEHUS 3P (HEKTUBHOCTH HCTIOJIH30BAHUS PECYPCOB.
IIkaJabl OLeHKH 00pa30BaATEeJIbHBIX J10CTHKEHU I

banisl
(uroroBoi OcBoenne
N N . TpeGoBanus Kk 3HAHUAM
pPEUTUHIOBOM | KOMMETEeHI Uit
OIICHKH)
100-85 [IponBunyThiii | OTBETHI Ha MOCTABJICHHBIE BOMPOCHI TIOJIHBIE, YETKHE W
YpOBEHb pa3BepHyThle. PemieHuss 3amau  JOTWYHBI, JOKa3aTEJNbHBI U
JIEMOHCTPUPYIOT aHATUTHYECKHE W TBOPYECKHE CHOCOOHOCTH
CTYJCHTA.
84-70 Cpennuii JlaroTcs MmoaHBIE OTBETHI HA IIOCTaBIEHHBbIE BONIpOCHL. [Ioka3zaHo
YpOBEHb YMEHHE BBIJCNATh MIPUYUHHO-CIIEACTBEHHbIE CBs3U. [Ipu perennn
3aJa4 JONYIICHbl HE3HAYUTENIbHbIE OINMOKH, HCIPABICHHBIE C
TIOMOIIBIO «HABOJSIINX» BOIIPOCOB MPEIoiaBaTesl.
69-60 bazoBsrit OTBeTbl Ha BOMPOCHI M pEIICHHWs IOCTABJICHHBIX 3a7ad
yYpOBEHB HeZoCTaTOYyHO TmoiHble. Jlormka W MOCHeAoBaTelNbHOCTh B
pelIeHrH 3aJa4 WMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

HUtoroBasi oOlleHKAa BBICTABIACTCS IIyTeM TMepeBoja HaOpaHHbIX OalioB B
COOTBETCTBHH CO CIICTYIOIIEH TaOIUIICH:

Omenka 1o 5-6ayTbHOM mIKae Cymma GaIIOB 32 Pa3Aeil B Omnenka ECTS
JK3aMEH

5 — «omauuHoy 90-100 A
85-89 B

4 — «xopouto» 75-84 C
70-74 D

3 — «yoosremsopumenbHo» 65-69
60-64 E

2 — «HEey0061emBoOPUMENLHON Memnee 60 F

Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00ecneYeHne
Y4eOHOM QU CHMIIIMHBI
OcHoBHas nuTeparypa:

1. 3axapoB M. K. DHeprocbeperatomas pexrudukaius: yaeoHoe nocodbue / M. K.
3axapoB. — Cankrt-lletepOypr: Jlans, 2021. — 252 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/169047

2. baiitacop P.P. OcHoBBI 3HeprocOepexeHus: yd. mocooue misi By3oB / P.P.
baitracoB. — Cankr-IletepOypr: Jlawp, 2020. — 188 c¢. Pexum pocryna:
https://e.lanbook.com/reader/book/147311/#2

3. CanmoBa T.HO. Tepmuueckue METONbI MEPEPaAOOTKH OPTaHMUYECKHX OTXOOB.
Hcrounnku Bo3oOHOBIsIeMoii sHeprun: MmoHorpadus / T.}O. Canora, H.}O. I'pomoga, E.A.



https://e.lanbook.com/reader/book/147311/#2

I'pomoBa. — Cankt-Ilerepoypr: CIIOI'AY, 2016. — 182 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/162794

4. lenucoB B.B. OcHOBBI MNpUpOMONONIB30BAHUS U IHEPropecypcocOEpesKeHHUs:
yue0. nmocooue / nox pea. B.B. Jlenncora. — 2 u3n., crep. — CII6: U3a-Bo Jlans, 2019. -
408 c. Pexxum moctyma: https://e.lanbook.com/reader/book/113632/#2

JlononHuTeNnbHASA IUTEPATYPA:

5. Ky3znenoa W.M., Xapmamnugu X.O. OOm@as XuMHUYECKass TEXHOJIOTHS.
OCHOBHBIC KOHIIEHITUU TMPOCKTUPOBAHMS XUMHKO-TEXHOJIOTHYCCKUX cUcTeM. — CaHKT-
[TerepOypr: Jlanp, 2014. — 384 C. Pexum JOCTyTa:
https://e.lanbook.com/reader/book/45973/#2

IIporpammHoe o0ecnieyenue U UHTepHer-pecypcesl:

- IpOIIeCC peann3aunu o0pa3oBaTeNbHON MPOrpaMMbl MO AUCHUILIMHE «Pecypco- u
HHEProcOepe’KeHNE B TEXHOJOTMH HEOPTaHUYECKUX BEHIECTB» B COOTBETCTBUH C
tpedboBanusimu  OC  HUAY MUODU obecrieueH HEOOXOIWMBIM  KOMILIEKTOM
JUIEH3UOHHOTO MPOTPaMMHOTr0 00€CIICUeHMS;

- IEpeYeHb PeCypcoB MH(OPMALMOHHO-TEIIEKOMMYHUKAIMOHHOMN ceTn «IHTepHET»
HEOOXOUMBIX JIJIsl OCBOEHUS TUCLUILINHBIL:

- DNeKTpoHHass OMOIMOTEKa O00pPa30BATENbHBIX U TPOCBETUTEIBCKUX U3JIAHUI
[DnexTponHbIii pecypc]. — Pexum moctyma: http://window.edu.ru/resource/652/49652,
CBOOOTHBIM.

MarepuanbHO-TeXHHYECKOE o0ecneuyeHue y4eOHOM U CHUIIIMHbI
JIeKUMOHHBIE W TIPAKTUYECKUE 3aHATUS MPOBOAATCA B CHELUAIA3UPOBAHHBIX
ayJIUTOPHSIX, OCHAIIEHHBIX MYJIbTUMEIUNHBIM 000pyJ0BaHUEM. MyIbTUMEIUIUHBIA KypC
JIEKIIHH, BUI€O(UITBEMBI, MAKETHI U IJIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHAALUY JJIsl CTY/ICHTOB

1. Ykazanus 015 npocayuueanus 1eKyuil

[lepen HayamoMm 3aHATHII BHUMATENIbHO O3HAKOMUTHCA C Y4YE€OHBIM IJIAHOM
IIPOBE/ICHMS JIEKIIUI U CIIMCKOM PEKOMEHI0BAHHOM JIMTEPATYPHI.

Ilepen nocemeHneM OYEPETHOM JEKIIUA OCBEKUTH B ITAMATH OCHOBHBIE KOHLIECIILIUA
NpoiJeHHOro paHee Marepuana. [loAroroBuTh MpH  HEOOXOJUMOCTH  BOIPOCHI
npenojasaresnto. He Hago onacatbes, 4TO BOMPOCH! MOTYT ObITh IPOCTHIMHU.

Ha gnexkuuu OCHOBHOE BHUMaHUE CJIEAyeT yAeNATb He QopMmylaMm u
MaTE€MaTUYECKUM BBIKJIAJKaM, a COJAEPNKAHUI0 M3Y4aeMbIX BOIIPOCOB, ONPEACICHUSIM U
ITOCTAaHOBKaM 3a/1a4.

B mpouecce u3yueHust JIEKIMOHHOTO Kypca HEOOXOAWMO 1O BO3MOKHOCTH 4acTo
BO3BPAILATHECA K OCHOBHBIM NOHSATHSIM W METOJAaM pelIeHus 3aaad (3eCb BO3MOXKEH


https://e.lanbook.com/reader/book/45973/#2
http://window.edu.ru/resource/652/49652

BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

KenarenbHO UCHONB30BATH KOHCIEKTHI JIEKIHMM, B KOTOPBIX HCIIOIb3YyETCA
NpUHSTAs MpernoaBaTeieM cucteMa 0003HauYeHU .

Jliist Gosee moapoOHOTO M3YyUEHHs Kypcea ciaeayeT paboTaTh ¢ peKOMEHI0BAHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSBJISAIOIIMMUCS HCTOYHUKAMU.

2. Vkazanusa onsa yuacmus 6 npakmuyeckux 3aHamusx

Ilepen mocemeHUEM IMPAKTUYECKOTO 3aHATUSA YSICHUTH TEMY M CaMOCTOSITEIBHO
W3Y4YUThH CBS3AHHBIE C HEU ITOHATHS U METOBI PELICHU 3a1a4.

[lepen pemienrieM 3a/1ad aKTUBHO Y4acTBOBATh B OOCYKJEHUHU C IpENoJiaBaTesieM
OCHOBHBIX MOHSTUH, CBA3aHHBIX C TEMOM 3aHSITHS.

B npouecce pemienus 3aay BECTU AUCKYCCHIO C MIPENOAABATENIEM O MPABUIBHOCTH
IIPUMEHEHUS METOJIOB UX PEIICHHUS.

[Io BO3MOYKHOCTH CaMOCTOSITEJIBHO JTOBOJAWTH PEIICHUE MPEIJaracéMbIX 3a1ad [0
OKOHYATEIBHOTO UTOTA.

B xoHIIe MpakTHUeCKOro 3aHATHS TPU HEOOXOIUMOCTH BBIACHUTH y TIPENOaBaATENs
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3ybTAThI BHIIIOJIHEHUS PA0OTHI HEOOXOAMMO pacreyararhb.

3. Vkazanusa ons evinonnenuss camocmosmenvHou pabomol

[lonyunts y mpenonmaBaTens 3aJaHWE€ U CIHCOK PEKOMEHIOBAHHOW JMUTEPATYpPHI.
N3ydyeHne TEOPETHUUECKHX  BOMNPOCOB  CIEAYET MPOBOJUTH MO  BO3MOXXHOCTH
CaMOCTOSATENIbHO, HO IIPU 3aTPYJHEHUAX 00pallaThCs K MPenogaBaTelio.

[ToaroToBUTH MUCHMEHHBIN OTUET O MIPOJICTIAHHON padoTe.

[Ipu BeIMOMHEHUU (GPOHTAIBHBIX 3aJaHUI MO YCMOTPEHUIO MpernoaaBaTess padora
MOXET OBbITh OllEHeHa 0e3 MUCHbMEHHOrO0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CaMOCTOSITEILHOM paOOTHI.

IToaroToBUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

MeToanyeckue peKOMeHAAIUN JIs penoaaBaTeaei

1. Vxazanus ons npogedenus nexyuti

Ha nepBoii BBOJIHOM JIEKIIMH CAeNaTh O0IIHi 0030p cofepKaHus Kypca U OTMETHUTD
HOBBIE METOJBI M TMOAXO/bl K PEUICHUIO 3a]lad, pacCMaTPUBAEMBIX B Kypce, JOBECTH O
CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTH HA BOMPOCHI.

[Ipy moATOTOBKE K JIGKITMOHHBIM 3aHATHSIM HEOOXOAMMO MPOAyMaTh IUIAH €ro
MIPOBE/ICHHMS, COJCP)KaHUE BCTYITUTEILHOM, OCHOBHOM M 3aKIIFOUNTEILHON YacTH JICKIIUH,
03HAKOMHUTHCSI C HOBHUHKAMH YyYE€OHOW W METOIWYECKOW JIUTEpaTyphl, MyOJUKAIUIMU
MEPUOINYECKON TICYaTH MO0 TEeME JICKIIMOHHOTO 3aHATHA. [lepen M3I0KEHHEM TEKYIEero
JEKIIMOHHOTO MaTepuajia HAlMOMHUThL OO0 OCHOBHBIX HWTOTaX, JOCTUTHYTHIX Ha
npeapiaymux Jeknusx. C 3Tod Tenbio 3a7aTh HECKOJIBKO BOIMPOCOB ayJIUTOPHH U
OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.



B xome neKIMOHHOTO 3aHATHS TMPENOJaBaTeNb JIOJDKCH Ha3BaTh TEMY, y4eOHBIE
BOIPOCHI, 03HAKOMUTbH CTYJIEHTOB C MEPEYHEM OCHOBHOM M JIOMOJHUTEIBLHOUN JTUTEPATypPhI
1o Teme 3aHsATHs. PackpbiBas cojep:kaHue y4eOHbIX BOIPOCOB, aKIICHTUPOBATh BHUMAHUE
CTYJICHTOB HAa OCHOBHBIX KaTEeTOpHsX, SBIECHUAX M TMpPOIEccaX, OCOOEHHOCTSIX HX
npoTekanusi. PackpbIBaTh CYIIHOCTh U COACPKAHUE PA3IMUYHBIX TOYEK 3PCHUS U HAYUHBIX
MO/IXO/I0B K OOBSICHEHUIO TE€X WJIM WHBIX SBICHUHA U MPOIIECCOB.

Crnenyer apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3UIMIO IO CHOPHBIM
TeopeTuyeckuM BompocaMm. IlpuBoauTh mnpuMepbl. 3adaBaTh IO XOAY H3JIOXKEHUS
JIEKIIMOHHOTO MaTepuaja pUTOPUYECKHE BOMPOCHl U CaMOMYy JaBaTh Ha HUX OTBET. DTO
CIIOCOOCTBYET aKTHBHU3AIMM MBICIUTEIBHON JESITENIBHOCTU CTYACHTOB, MOBBIIICHUIO HX
BHUMAaHMsI U MHTEpeca K Marepuaiy JIeKLUU, ee coaepkanuio. [IpenomaBaTens noiKeH
PYKOBOAUTH pPabOTON CTYACHTOB IO KOHCIEKTHPOBAHHUIO JIEKIIMOHHOTO MaTepuana,
MOAYEPKUBATh HEOOXOJMMOCTh OTPAKEHUSI B KOHCIEKTaX OCHOBHBIX IOJIOKCHUHN
M3y4aeMoil TeMbl, 0CO0O0 BBIJIENSSA, KATETOPUAJIbHBIN annapar. B 3akitounTensHOl yactu
JEKIMH HeoO0XoauMo c(opMysHpoBaTh OOLIME BBIBOABI MO TEME, PACKPBIBAIOLIUE
coJiepKaHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIeKIUU. OOBSBUTH IJIAH OYEPEIHOTO
MPAKTUYECKOIO 3aHATHS, JaTh KPAaTKUE PEKOMEHJIALMU IO MOATOTOBKE CTYJIEHTOB K
cieayromenn jekuuu OmnpenenuT MECTO U BpeMsl KOHCYJbTallMM — CTYACHTaM,
MOKEIaBIIMM BBICTYIHUTH C AOKJIaJaMu U pedepaTaMi.

Ha nocnenneit nekuuu yneautsh Bpems g 0030pa Hanbosee BaXKHbBIX MOJ0XKCHUH,
PacCMOTPEHHBIX B Kypce.

2. Vkaszanus ona npogeodenus npakmudeckux 3aHsamuil.

[Ipy MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO TMPENOJIaBaTeNI0 HEOOXOIUMO
YTOUHUTH TUTAH €ro MPOBEACHHS, MPOoayMaTh (OPMYIHPOBKH U COJEpKAHUE YUCOHBIX
BOIIPOCOB, BBHIHOCHMBIX Ha OOCYXXJ€HHE, O3HAKOMHUTHCS C HOBBIMHU MYOJIMKALUSIMH T10
TeM€ MPaKTUYECKOTO 3aHATHs. MOXHO 3aBECTH pabOuyr0 TeTpajb, B KOTOPOU yUYUTHIBATH
MOCENIAEMOCTh 3aHSATUN CTYJAECHTAMU U OIICHUBATh UX BBICTYIJICHHUS B COOTBETCTBYIOIIMX
Oayax.

Oxa3pIBaTh METOAMYECKYIO IIOMOILb CTYJAEHTaM B TOJATOTOBKE JOKJIAJ0B H
pedepaToB MO aKTyalbHBIM BOMNpOCaM O0OCyX)aaeMoil Tembl. B Xxo/e MpakTU4ecKoro
3aHSATAS BO BCTYIUTEIBHOM CIIOBE PACKPBITh TEOPETHYECKYID) M MNPAKTUYECKYIO
3HAYUMOCTBH TE€MBI 3aHSATHSI, ONIPEACIUTD MOPSIIOK €r0 MIPOBEICHUS, BpeMsl Ha 00CYyKIeHHE
Ka)K70ro yueOHOTro BOIpoca.

JlaTh BO3BMOKHOCTH BBICTYIIUTh BCEM KEJIAIOIIUM, a TAK)Ke MPEUIOKUTh BHICTYITUTh
TEM CTYyJIEHTaM, KOTOPBIE IO TEM WJIM UHBIM TPUYMHAM MPOITYCTUIIU JIEKIITUOHHOE 3aHITHE
WU TPOSIBJISIOT MAacCUBHOCTD. LlenecooOpa3sHo B xoje 0OCYXIE€HHUS Y4eOHBIX BOIPOCOB
3a/1aBaTh BBICTYNAIOIIMM WU ayJAWUTOPUU AOMOJHUTEIbHbIE M YTOUHSIOIIME BOIPOCHI C
IEJBI0 BBISICHEHUS WX TO3WIUMH TO CYyIIeCTBY oOcyxmaembix mpooOnem. [loompsts
BBICTYIUIEHHSI C MeECTa B BHJAE KpaTKUX JIONOJHEHUH U TIOCTAaHOBKH BOIPOCOB



BBICTYMAIOIIMM M IPENoJaBarento. B 3aKiIIOUMTENIbHONM 4YacTh MPAKTUYECKOTO 3aHATHUS
ClleqyeT NOJBECTU €ro MTOTM: JaTh OOBEKTHBHYIO OLIEHKY BBICTYIJICHUH KaKJI0ro
CTYJECHTA U y4eOHOMU IpyMIIbl B 1EJIOM. PacKpbITh MONI0KUTENbHBIE CTOPOHBI M HEIOCTATKU
IIPOBEICHHOIO MPAKTUYECKOro 3aHATUA. OTBETUTHh Ha BOIIPOCHI CTYAEHTOB. Ha3BaTe Temy
OUYEPETHOTO 3aHATHS.

3. Ykazanua no konmponio camocmosamenvHou pabomel CmyoeHmos

[To ycMmoTpeHuto mpemnojaBaTesnsi 3ajaHUE HA CAMOCTOSITENIbHYIO paboTy MOKET
OBITh MHIUBUTyaJIbHBIM UITH (PPOHTAIBHBIM.

[Ipy wuCnoNB30BaHMM HHJIMBUIYAJBHBIX 33JaHUA TpebdoBaTb OT CTYyJEHTa
NUCbMEHHBIN OTYET O MPOJIETIaHHON padoTe.

[Tpu npuMeHeHUU (PPOHTANBHBIX 3aJlaHUN BECTU KOJUIEKTUBHBIE OOCYXIECHMS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJIOKECHHI.

C 1enpl0 KOHTPOJISi KA4eCTBA BBIIIOJIHEHHS] CaMOCTOATENbHON paboThl TpeOOBATh
WHJUBUyAJIbHBIE OTYETHl (JIOMYCTUMO BMECTO MHCBMEHHOTO OTYEeTa MPUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJBHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u
y4€OHBIM IIJIAaHOM OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI IO HAMIPABJIEHUIO MOJITOTOBKH
18.03.01 «Xumuueckass TEXHOJIOTHSD.

Pabouyro mporpammy coctaBui: noleHt, ['epacumora B.M.

Penenzent: nouent, 3yoora H.I'.

[Iporpamma ono6pena Ha 3aceqanun YMKH 18.03.01 «Xumudeckast TEXHOJIOTH.

[Ipencenarens yueOHO-MeTOMUecKo Komuccun Yepnosa H.M.



