banakoBCckuii HHKEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — (hritnai GpeaeparbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOI'0 00pPa30BaTeIbHOTO YUPEkKAEHHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT AaTOMHOW DJHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3nka u ecteCTBEeHHOHAYYHbIE JUCIIUILITUHBD»

PABOYAS ITPOT'PAMMA
10 JUCLIUIUINHE
«CoBpeMeHHbIE 0€30TXO0/IHbIE TEXHOJIOTHID)

HanpasieHue noaAroToBKu
18.03.01 «XumMuueckass TEXHOJIOTHUY

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma
«XUMHUYECKasl TEXHOJIOT U HCOPIraHNYCCKHX BCIICCTB»

KBanudukanus BbINyCKHUKA
bakamasp

®opma 00y4eHust
3aouHas

banakoBo



esab 0cBOEHUA THCIHUNINHBI

[lenr mpenopaBaHusi AMCHMIUIMHBI COCTOMT B MOJYYEHUU CTYACHTaAMU 3HAHUH,
HEOOXOIUMBIX JJI pa3pabOTKU TEXHOJIOTMUECKHX MPOIECCOB KOHKYPEHTOCIOCOOHBIX Ha
PBIHKE XHMHYECKHX TEXHOJOTUHM, Il CO3/JaHHUsl COBPEMEHHBIX O€30TXOAHBIX U
MaJIOOTXO/IHBIX TE€XHOJIOTUM.

3agauu U3y4eHUs TUCIUTLINHBI:

- TIO3HAKOMHUTH C OCHOBHBIMH IPHUHITUIIAMHU CO3JaHUS COBPEMEHHBIX 0€30TXOJIHBIX
Y MaJIOOTXOHBIX TE€XHOJIOTHUIA;

- Hay4YUTh CTYJECHTOB MOJIb30BAaThCS HOPMATUBHOW M METOJUYECKON JUTEpaTypoi
Opy aHajiu3e M ONTHUMHU3ALMM TEXHHUYECKUX IIPOLECCOB C YYETOM SKOJOTUYECKHUX
(haxkTopOB;

- chopMHupOBaTh y CTYICHTOB CHCTEMHBIM TOAXOA TIPH MPOCKTUPOBAHUU
AKOJIOTMYECKU 0€30MaCHBIX TEXHOJIOTUYECKUX MPOIIECCOB B XUMUYECKOM OTPaCIu.

N3yuenue JTUCHUTUIAHBI JIOJI’KHO OCHOBBIBATHCS Ha CJIEAYIOIINX
PO EeCCUOHANIBHBIX CTaHIAPTAaX:

- 26.001. Crnemmanuct mo 00eCIeYeHHUI0 KOMIUIEKCHOTO KOHTPOJIS IPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

- 26.004. CnenuanucTt 1Mo MpPOU3BOJCTBY BOJIOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTE€pUaJIOB.

Mecto yueOHOH qucuuILuiuHbI B cTpykrype OOII BO

[IpeameTrom wu3ydeHuss ydeOHOM aucHUIUIMHBL «COBpEeMEHHbIE O€30TXOIHbIE
TEXHOJIOTUUY SIBJISIFOTCS OCHOBHBIE MPUHIIMIBI CO3AaHUsI MAJOOTXOIHBIX U O€30TXOAHBIX
TEXHOJIOTM M MEpONpUATHS, HaNpaBJICHHbIE Ha 3amuTy Ounochepsr (armocdepsr,
ruapocdepsl, TUTOCPHEphI) OT BEIOPOCOB MPOMBINITIECHHBIX MTPEATNPUSTUN.

OcBoeHue BBINIEYKa3aHHBIX 3HAHUN CIOCOOCTBYET KAa4€CTBEHHOM HKCILTyaTaluu
XUMHUKO-TEXHOJIOTHUECKUX MPOLECCOB, KOHCTPYKIMH, MallMH M anmnaparoB KOTOPHIE
HCTIONB3YIOTCS Ha MPOMBIIIUICHHBIX MPEINPUATHUSIIX.

OOyueHue No JaHHOM NUCLUUIUIMHE Oa3upyercs IIaBHBIM O00pa3oM Ha 3HAHUSX,
MOJYYEHHBIX CTYJACHTaMHU B MPOLIECCE U3YUYEHUS KYpPCOB MAaTeMaTUKH, XUMHUH, YKOJIOTUH,
(Y3UKH, OCHOB XUMHUYECKON TEXHOJIOTHH.

[Tocne n3ydeHus: TUCHUTIITUHBI BHITYCKHUKH JIOJKHBI OBITh TOTOBBI K BBITIOJHEHUIO
CJIEIYIOUTUX TPYAOBBIX (PYHKITUH:

- A/06.6. Pa3zpaboTka mpeioKeHU M0 KOMIUIEKCHOMY HWCIIOJIb30BAHUIO CHIPhS U
YTUJIU3AIUU OTXOJI0B ITPOU3BOJICTBA;

- D/01.6. CoBeplieHCTBOBaHHWE TEXHOJIOTHH, MEXaHU3allusg W aBTOMATH3allMs
MIPOU3BOJICTBEHHBIX MPOIIECCOB;

- A/01.6. TlpoBeneHue aHamusa ChIpbs, MOTYy(PaOPUKATOB U TOTOBOM MPOIYKIIUU
MIPOMU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEpPUAJIOB.



Komnerenuuu ody4yaromerocsi, popmupyemsblie B pe3yJabTaTe 0CBOCHHUS IMCUHUILIHHBI

B nporecce ocBoeHMsI TaHHON AUCIUIUIMHBI y CTyAeHTa GOPMUPYIOTCS CIAEAYIOIINE

KOMIICTCHIIUH
— YHHUBCPCAJIBLHBIC!
Kon HanmenoBanue
NHIuKaTOphl AOCTHKEHUSI KOMITETCHIIH
KOMITETCHIIH KOMITCTCHIHH
YK -8 CriocobeH co3naBaTh 1 3-YK-8 3Hath: TpeboBaHM, TPEABIBISEMBIE K

MO/IJICPKUBATH B
MMOBCETHECBHOM KN3HU U B
npodeCcCHOHATbHON
JIeITEIIbHOCTU Oe30IMacHbIE
YCIIOBHS
JKH3HEICATCILHOCTH JJIs
COXpaHEHHUs MPUPOTHOM
cpenbl, o0ecreyeHust
YCTOHYHMBOTO Pa3BUTHUS
oOuiecTBa, B TOM YUCIIE [IPU
yrpo3e U BOSHUKHOBEHUHU
YpE3BBIYANHBIX CUTYALIUN U
BOEHHBIX KOH(QJIMKTOB

0€30MacCHOCTH YCIIOBUH KU3HENEATEIHLHOCTH, B TOM UHCIE
MIPU BO3HUKHOBEHUU YPE3BbIUAWHBIX CUTYALUN U TYTH
obecrieueHuss KOMGOPTHBIX YCIOBHH Tpyaa Ha paboueM
MecTe

Y-VYK-8 YmeTh: obecrieunBath 0€30MacHbIC YCIOBHS
JKU3HEACSITEIIBHOCTH, B TOM YUCIIE TIPU BO3SHUKHOBEHUH
Ype3BBIYANHBIX CUTYallMi U KOM(GOPTHBIE YCIOBUS Tpya
Ha paboyeM MecTe; BBISBISITh U YCTPAHSATh TPOOIIEMBI,
CBSI3aHHBIE C HAPYIICHUSIMU TEXHUKU O€30MaCHOCTH Ha
paboueM Mecte

B-VK-8 Bnaners: HaBbIKaMu MPEI0TBPALLICHUS
BO3HUKHOBEHHUSI YPE3BBIYANHBIX CUTYyAINH (MIPUPOIHOTO U
TEXHOT€HHOT'O MPOUCXOXKJICHHUs) Ha pabodyeM MecTe

— npoeccuOHaIbHBIE:

IIK -2 CnocoOHOCTh
HCIIOJI30BaTh 3HAHUE
CBOMCTB XHUMHYECKUX
3JIEMEHTOB, COeJUHECHUN 1
MaTepHUaAJIOB HA UX OCHOBE
JUISL pelIeHust 3a1a4

3-I1K-2 3Harb: CBOMCTBA XUMHUYECKHUX DJIIEMEHTOB,
COCIMHCHUI M MaTepUaoB Ha UX OCHOBE JIJIsI COOJTIOACHUS
TEXHOJIOTMYECKOTO perilaMeHTa

V-TIK-2 YMeTh: Hcons30BaTh 3HAHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB, COCIMHEHN U MaT€pUAJIOB Ha UX
OCHOBE JIJIs1 PELIEHUS 33]1a4 10 BbINYCKY MPOIYKLIHUHU B

IpoeCCHOHATBHON CTPOIrOM COOTBETCTBUHU C TEXHUUECKUMU TPEOOBAHUSIMU
JESATEIIBHOCTH B-I1K-2 BnageTs: HaBbIKaMy pa3pabOTKH MPeIoKEHHS
10 KOMIJIEKCHOMY HMCIIOJIb30BAHUIO ChIPbS U YTUIIN3ALUU
OTXOZI0B IPOU3BOJICTBA
K -7 CnocoOHOCTh MPUHUMATH 3-11K-7 3HaTh: TEXHOJIOTUU U CUCTEMBI 3KOJIOTHYECKOTO

KOHKPETHBIE TEXHUYECKHUE
pelieHus npy pa3padboTke
TEXHOJIOTUYECKHUX
IIPOLIECCOB, BEIOUPATh
TEXHUUYECKUE CPEJCTBA U
TEXHOJIOTHH C YYETOM
DKOJIOTHUECKUX
IIOCJIEICTBUM MX
IIPUMEHEHHUS

MEHEDKMEHTA IIPU MPOBEIECHNUN UCIIBITAHUH C
HCITOJIb30BAHUEM TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb: BBINOIHATE pabOThI IO cOOpy U
HAKOIUICHUIO JaHHBIX MPU pa3padOTKe TEXHOJIOTHUECKUX
IIPOLIECCOB

B-I1K-7 BrnageTs: HaBbIKaMH BbIOOpA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHM C Y4ETOM IKOJIOTUYECKUX
IIOCJIE/ICTBUM MX TPUMEHEHUS JUIsl IOJATOTOBKH MPOEKTA
IJIaHa MEPOIIPUATHH 10 UCIIOJIBb30BAHUIO CHIPbS B
JIOTIOJIHUTEIIbHBIX TPOU3BOACTBEHHBIX LIEISX

3anaqn BOCIIMTAHUA, PCAJIU3YCMbBIC B PaMKaX OCBOCHUA TUCHUIIIMHBI

Co3nanue Bosneuenne B
Hanpagnenue N Hcnonp3oBaHue BOCIIUTATEILHOTO
YCIIOBHH, . Pa3HOILIAHOBYIO
/1ienn MOTEHITHATA YICOHON TUCITUTITMHBI
0o0ecIIeunBaroInX BHEYYEOHYIO JIeATEIbHOCTh
[Tpodeccuon | - bopmupoBanue Hcnonbp3oBaHue BOCIIUTATEILHOTO 1. Opranuzanus Kpyrioro
aJbHOE U IyOOKOTO MOTEHIIHaIa JUCIUILINH CTOJIa HA TEMY
TPyZIOBOE MOHUMAaHUS €CTECTBEHHOHAY4YHOI'O U «DKOIIOTUYECKUE MPOOIEMBI
BOCITUTaHUE COIMAIBHON poJid | 001menpohecCHOHATHLHOTO MOTYJIS B XUMHYECKOH




npodeccun, TUISL: MIPOMBIIIJIEHHOCTH.
MMO3UTUBHOM U - (hopmEpoOBaHUS TOZUTUBHOTO 2. YuacTtue B eXeroJHom
aKTUBHOMN OTHOIICHHUS K Npodeccur HHKEHEepa | BCEPOCCUHUCKOM
YCTaHOBKH Ha (KOHCTpYKTOpa, TEXHOJIOra), OKOJUKTAHTE.

[EHHOCTH HOHUMAaHUS €€ COIIHAJILHON 3. Opranu3zanus u
n30paHHOI 3HAYUMOCTH U POJIH B OOIIECTBE, MIPOBEICHUE KOHKYpCa-
CHEIHAbHOCTH, CTpeMJICHHS CIIeI0BaTh HOpMaM BUKTOPHHBI
OTBETCTBEHHOTO npodeccnoHaTLHOM STUKU npodeccunoHaIEHOTO
OTHOIICHHUS K MOCPEACTBOM KOHTEKCTHOTO MacTepcTBa C COOI0ICHUEM
npodeccnoHabHO | O0y4YeHHUS, pEIICHUS TPAKTHKO- TEXHHUKHU 0€30MacCHOCTH Ha
i IesITeTbHOCTH, OpPUEHTUPOBAHHBIX CUTYAI[MOHHBIX paboueM MecTe Ha TeMy
Tpyay (B14) 3a1ad4; «CoBpeMeHHbIE

- (hopMupoOBaHUS YCTOHYNBOTO
UHTepeca K MpoeccuoHaIbHON
JeSITeTIbHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSTEIIHHO
MBICJIMTh, IOHUMATh 3HAYUMOCTh
npodeccuu mocpecTBOM
OCO3HAHHOTO BBHIOOPA TEMATHUKH
MIPOEKTOB, BBIIOJIHEHHSI TPOSKTOB C
noceayrouen myonuuHoM
MpE3CHTAIEH PEe3yJIbTaTOB, B TOM
yuciie 000CHOBaHUEM HX
COIMAJILHOW U MPAKTHYECKOU
3HAaYMMOCTH;

- (hopMupoOBaHUsI HABBIKOB
KOMaHJTHOW PabOThI, B TOM YHUCIIE
peanu3aiiy pa3iIndHbIX MPOCKTHBIX
pouieii (Tuaep, UCIIOJIHUTEITD,
AQHAJIMTHK U TIP.) TOCPEICTBOM
BBIITOJITHCHHA COBMCCTHBIX ITPOCKTOB.

6630TXO£[HBI€ TECXHOJIOTHH .

CTpyKTypa u coaep:KaHue Y4eOHOM AU CHUIIIMHBI
JucrunmHa mipeniogaercs cryaeHtaM B 10-om cemectpe. OOmas TpyI0eMKOCTh
JTUCITATIJIMHBI COCTABJISICT 2 €AUHUIIBI, 72 aK. Jaca.

Kanenpapubiil niian

No | Ne Haumenosanue paznena Buner yaeGHoii ATtTtecTanus Makcumans
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Pa3zpgen 1 — «OcHOBBI co31aHuA 0€30TXOAHBIX TEXHOJIOT U
OcHOBHbIE HANpPaBIICHUS U
1 CII0COOBI CO3IaHUs
1 a 10 | 2 8 T Nel
0€30TXOIHBIX 30
(MMCHMEHHO)
TEXHOJIOTHYECKUX




MIPOLIECCOB
XuMH4YeCcKoe
2 | mMpou3BOJCTBO M MyTH ero | 12 | 2 2 8
MHTECHCU(UKAITIH
OcHOBHbIE  HampaBJICHUS
TIOBBIIICHUS
a¢ddexTuBHOCTH

3 | UCTIONB30BaHUs CHIPbEBHIX | 12 | 2 2 8
u SHEPreTHUECKUX
pPECypcoB B NPOU3BOJICTBE
MIOJINMEPOB

Pa3zgen 2 - «HpOMbIHI.]'IeHHLIe KOMIIJICKCBID»

Hcnons3zoBanue
4 | BTOPUUHBIX 20 | 2 2 | 16
MaTEepHAILHBIX PECYPCOB T N2
2 Pa3pabotka u co3manue (HHCLM;:HHO) 30
TEPPUTOPUATBHO-

MIPOMBIIIIIICHHBIX 18| 2 2| 14
KOMILJIEKCOB.

Buj npoMe:KyTO4HOI aTTecTannu 72 | 10 8 54 3 40

* - COKpalleHHOE HAaUMEHOBAaHHE (POPMbI KOHTPOJIS
** - cymMMa MakCHUMAaJIbHBIX 0auioB JoikHa ObITh paBHa 100 3a cemecTp, BKIIIOUAs
3aueT U (WIn) HK3aMeH
CoxkparieHHOe HAaUMEHOBaHUe (OPM TEKYIIErOo KOHTPOJIS U aTTECTAIlUU Pa3/IeIiOB:

O0o3HaueHne Ilo1HOE€ HAMMEHOBaHUE
T TectoBoe 3amaHue
3 3auer

ConeprxaHue JIEKIIHOHHOTO Kypca

Beero YuebHo-
Tema jexiun. Bonpocsl, oTpadaTbiBaeMble HA JIEKIHT 4ACOB METOANYECKOe
obecrnevyeHue
1 2 3
Jleknusi 1.0OcHOBHBIE HANIPABJICHUS M CIIOCO0BI CO3TAHUSA 2 1-7

6C3OTXOI[HLIX TEXHOJOTHYECKHUX MMPOUECCOB.
1.0OcHoOBHEIE TCPMHUHBI U ITOHATHA.

2.ITpuHnumns! co3nanust 6€30TXOJHBIX TEXHOIOTHI

3.Kparkas xapakTepucTUKa XUMHUYECKOM MpoMbIlIuIeHHOCTH Poccun 1o
OTpaciisIM XUMHH.
4.TlepcieKTUBHBIE CIOCOOBI CHHKEHHUS OTXOJI0B.

5.BHenpenune sHeprocoeperaonimx TeXHOJIOTHA.

6.IToBTOpHOE UCIIONB30BaHUE OTXOJIOB

7.OcHOBHBIE METOIbI 00€3BPEKMBAHUS TPOMBILIUIEHHBIX OTXO0JI0B
8.I1pobnema parmoHaIBHOTO YIIPaBJICHUS IPHUPOIHBIMU PECYPCAMHU.

Jleknms 2. XuMuuyeckoe NpOU3BOACTBO U IIYTH erOMHTeHCH prKkanmuu. 2 1-7
1. XapakTepucTrka XUMHUKO-TEXHOJIIOTHIECKOTO TIpoIiecca.

2. ITytn nHTeHCHUKAIIH XUMAYECKAX TTPOU3BOJICTB.

3. MeToonornyeckue MPUHIIUITBI PEIICHHS TPOOJIeM




4. XMHAYEeCKUE MPUHITUIIBI PEIICHHS MPo0JIeM Ha MPOU3BOICTBAX
5. OGecrieueHne BBICOKOW HAJACKHOCTH M CTAOMIBHOCTH PabOTHI
XUMHKO-TEXHOJIOTUYECKON CUCTEMBI.

Jlekuusi 3. OCHOBHbIE HANpPaBJIeHUsI NMOBbILIEHUSA 3(P(PEKTUBHOCTH
HCNOJIb30BAHUA ChIPbeBBIX M JHEPreTHYeCKHMX pecypcoB B
NPOU3BO/JCTBE MOJMMEPOB.
1.ConunanbHO-3KOHOMUYECKASIPOIbPOCCUNCKMXXUMUUECKUX
NPEaNPUATHI

2. XapaKTepuCTHKa HKOJIOT0-?)KOHOMHYECKUX CHCTEM

3. AHanu3 MOTOKOB B IKOJIOTO-3KOHOMHUYECKON CHCTEME.

4, TexHOTeHHBIN KPYrOBOPOT BEIIECTB

Jlekuus 4. UcnoJib30BaHHE BTOPUYHBIX MAaTEePUATBbHBIX PECYPCOB.
1. KoMIUIeKCHOE HCTIOIh30BAHKE ChIPhs B 0€30TXOIHBIX TEXHOJIOTHSX.
2. CoBepIIeHCTBOBaHKUE 00OPYI0BAHMUS.

3. OCHOBBI SHEPrOTEXHOJIOTHH.

4. TeXHOTCHHBII KPYrOBOPOT BEIIECTB

1-7

Jlekuus S. PazpadoTka u co3qaHue TeppUTOPUATBHO-
NPOMBIILIEHHBIX KOMILIEKCOB.

1.KoonepupoBanue npeanpusTUi pa3IMuHbIX OTpaciei
MPOMBIIIJICHHOCTH.

2. OCHOBHBIE TEPPUTOPHUATHHO-TIPOMBINUICHHBIE KOMIUIEKCHI Poccuu.
3. XMMHYECKHETIPOLIECCHIMMHTErPATbHBIEXapaKTEPHUCTUKI
MIPOMBIIIIJICHHBIX KOMILJIEKCOB.

4. OCHOBHBIEPEKOMEHIAIIMUIIONTIEMEHTaMOE30TX OTHBIX
TEXHOJIOTUYECKUX CUCTEM.

5.CoBpemeHHbIe pa3paboTKH B 007aCTH O€30TXOAHBIX TEXHOIOTHMA
6. [Tyt CHI>KEHUS KOJIMYECTBA CTOUYHBIX BOJ.

7.04ncTKa CTOYHBIX BOA. BBII[GJIGHHG IOECHHBIX KOMIIOHCHTOB U3
CTOYHBIX BOJ.

1-7

Ilepeyenn 1a00paTOpPHBIX PadOT - HE MPELYCMOTPEHBI Y4eOHbIM IVIAHOM

Ilepedyens npakTuyeckux pador

YuyebHo-
Tema nmpakTH4eckoro 3ausitusi. Bonpocsl, orpadéaTbiBaemMble Ha Bcero
MeTO/InYecKoe
NPAKTHYECKOM 3aHATHH 4acoB
o0ecneyenue
1 2 3
(OCHOBHbBIE PUHIIMIIBI pacyeTa CAaHUTAPHO-3AILUTHON 30HBI 2 1-7
[TPOMBITIICHHBIX TPEANPUSITHIA
Onpenenenue KaTeropuu (Kiaacca) OMaCHOCTH MPOMBIIIJIEHHOTO 2 1-7
KOMILIEKCa
OrieHKa BO3JAEHCTBUS PEANPUATHI HA OKPYKAOIIYIO CPENY 2 1-7
DKOHOMHYECKHI MEXaHU3M OXPaHbl OKPYKAIOIIEH CpeIbl 2 1-7
3aganus I CaMOCTOSITE/IbHOM Pa00ThI CTYACHTOB
Beero YuebHo-
Bonpocs! 1J1s1 caMOCTOATEIbHOT0 U3yYeHUs (3a1aHus) 4ACOB MeTo/In4YecKoe

obecneuenune




1 2 3
3aaun 1o peanu3aryy 0€30TXOIHBIX TEXHOIOTHIA 8 1-7
DKoxuMuueckue mporeccbl. OCHOBHBIE 3arpsA3HAIONIME KOMIIOHEHTHI, 8 1-7
HMCTOYHHMKH UX MOCTYIUICHUSI B OKPYXKAIOIIYIO CpEly
DHeproTexHoJIoryeckas nepapaboTka TBEpIOro TOIUIUBA 6 1-7
Ou4KCTKa TPOMBITTUICHHBIX BEIOPOCOB 8 1-7
Opranu3anus KOMIUIeKca 0€30TX0THOTO IPOU3BOJICTBA. 6 1-7
Br16op TexHosmornueckoro 060py10BaHus 6 1-7
[IpoGnema Ge3omacHON YTUIM3ALUUA U PAlMOHAIBHOTO HCIOIb30BaHUS 6 1-7
OTXOJI0B XUMUYECKUX MIPOU3BOJICTB
OcHoBHbIE HampaBJICHUS HAYYHO TEXHUYECKOTO Mporpecca B 00JaCTH 6 1-7
OXpaHbl BOJIHBIX PECYPCOB

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Ipn peammzamuu ydeOHOTO Matepmana kKypca «CoBpeMeHHBIE O€30TXOIHbBIE
TEXHOJIOTHH UCIIOJIB3YIOTCS pazIu4HbIC o0Opa3oBaTebHbIE TEXHOJIOTHH,
CHOCOOCTBYIOLIME CO3JaHUIO0 aTMOC(Epbl CBOOOJHOW M TBOPYECKON ITUCKYCCHM Kak
MEXy IIPENOJaBaTeNEM U CTYACHTAMH, TaK U B CTyJE€HYECKOM rpymme. Lleapro npu sTom
ABJIIETCA  BBIPAOOTKA y CTYJCHTOB HAaBBIKOB M KOMIETEHLMH, IO3BOJISIFOIIMX
CaMOCTOSTENIbHO BECTU UCCIIEI0BATEIbCKYIO0 U HAYYHO-TIEJarOrHYeCcKyto padboTy.

[IpakTryeckas MOATOTOBKA MPHU pealnu3aluyd y4eOHOW AMCIHUIUIMHBI OPraHU3yeTCs
MyTeM  MPOBEACHUS  MPAKTHUECKUX  3aHATHHA, NpPeIycMaTpHUBAIOIIUMX  ydacThe
oOy4aroluxcsi B BBIIOJHEHUU OTHEIBHBIX AJIEMEHTOB pPabOT, CBSA3aHHBIX C OyAylIeH
po(hecCHOHABHOM e TENbHOCTBIO.

[TpakTHueckasi MOATrOTOBKA TAaK)KE BKIIOYACT B C€0S 3aHATHUS JIEKIIMOHHOTO THUIIA,
KOTOpbIE  TPEAyCMaTpUBAIOT Tepenady y4deOHOM  uHpoOpManuu  OO0y4aroImuMCs,
HEOOXOAMMOW i1 TOCJEAYIOMIEro BBIMOJIHEHUS padoT, CBS3aHHBIX C Oyaymien
PO ECCUOHATIBHOM AESITENbHOCTHIO.

AyIUTOpHBIE 3aHATUS NPOBOMATCA B BHUAE JEKIUM ¢ ucnoib3oBanueM [IK u
KOMITBIOTEPHOTO TPOEKTOpa, MPAKTUUECKUX 3aHIATUW, C wucnoyib3oBanuem I[IK mnpwu
npoBeaeHun  pacuetoB. CamocTosiTenbHas paboTa CTYAEHTOB IMPOBOAMUTCS — TOJ
PYKOBOJICTBOM IIPENOJABATENEH, C OKA3aHUEM KOHCYJIbTALMI U IOMOIIM IPY MOJATOTOBKE
K KOHTPOJIbHBIM paboTaM, BHITIOJIHEHUH TIOMAIITHUX 3aJIaHuN

DoH/I OLICHOYHBIX CPEICTB
@DOHJT OLIEHOYHBIX CPEJCTB MO AMCIMUIUIMHE O0ECIeYMBAET MPOBEPKY OCBOCHHUS
MJIaHUPYEMBIX PE3ybTaTOB 00y4YeHHUs (KOMIIETEHUMHA M UX HUHJUKATOPOB) MOCPEACTBOM
MEPOIPUITHIA TEKYIIETO, PyOSKHOTO M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCUHUIIIMHE.
CBsi3bp MEXTy POPMUPYEMBIMU KOMITETEHIIUSIMU U (JOPMaMU KOHTPOJISI UX OCBOEHUS
IpeJicTaBjlIeHa B cleaytomiei Tabnuie:




HanmenoBanue
No /g | KOHTPOITHPYeMBI Kon u HanmeHoBaHMe HHIMKATOPa HaumenoBanwue
X pazJienoB JIOCTHKEHUS] KOMITETEHIIU I OLICHOYHOT'O CPEJICTBA
(Tembl)
Bxos1HOM KOHTPOJIb
1 Bxonnoit VK-8 Bonpocsl BXogHOT0
KOHTPOJTb KOHTpOJIs (YCTHO)
ATTecTanus pa3JesioB, TEKYIHil KOHTPOJIb YCIIEBAEMOCTH
2 Paznen 1 - VYK-8; T11K-2; I[IK-7 KonrponsHas pabora —
«OCHOBBI (MMCBMEHHO).
CO3JIaHUs Hoxnan — (ycTHO)
0€30TXOIHBIX Tect - (MUCbMEHHO)
TEXHOJIOTHUI»
Pasnen 2 — VYK-8; IIK-2; ITIK-7 KoHntposnbhas pabora —
«IIpompinuieH- (TMCbMEHHO).
HBIC JHoxkinazn — (ycTHO)
KOMIUIEKCHD) TecT- (MUCHbMEHHO)
[TpomexxyTouHas aTTecTanus
3 3auer VK-8; I1K-2; TIK-7 Bonpockr  sadery
(ycTHO)

BXOIIHOﬁ KOHTPOJIb IMIPCAHA3HAYCH IJIS BBIAABIICHHA HpO6CHOB B 3HAHUAX CTYICHTOB U
IOTOBHOCTH HX K INIOJTYYCHHIO HOBBIX 3HAHUU. OI_[CHOLIHLIG CpCaACTBa MJIs1 BXOOAHOI'O

KOHTPOJISI TPEACTABIAIOT COO0I BOMPOCHI, KOTOPHIE 33Jal0TCS CTYJEHTaM B YCTHOU (popme.

IlepeyeHb BONPOCOB BXOJIHOT0 KOHTPOJIA
1. ColpbreBas 60a3a XUMHUYECKON TPOMBIIIEHHOCTH.

2. Knaccudukarnus cpipbs

3. UTo Takoe BTOPUYHBIE MaTEPHAITBHBIC PECYPCHI?

4. C kaKoil 1IeJIbI0 MPOBOAMUTCS KOMIUIEKCHAs TepepadOTKa ChIpbsi?

5. OCHOBHBIC TIyTH TOBBIIICHUS

pPECYpCOB.

6. Kimaccudukanus oTxo10B.

7. UTo Takoe KpyrooOopoT BOJbI B Ipupo/ie?

8. OTXx0aBI TPOU3BOJICTBA.

9. OTx0mbI TOTPEOICHMS.

10. Be3oTX0aHbBIE TEXHOJIOTHH.

2 (PEKTUBHOCTH  HUCIIOIB30BAHUS

CBIPBCBBIX

Tekymmui KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISIEMBIA MOHUTOPHUHI YPOBHS

YCBOCHUS 3HAHWUW W (HOPMHUPOBAHUS YMEHHI W HABBIKOB B TEYCHHE CeMecTpa. TeKyIIuii

KOHTPOJIb 3HaHHfI, YMeHI/Iﬁ N HABBIKOB CTYACHTOB OCYHICCTBJIICTCSA B XOJIC y‘-Ie6HI)IX

(ayIUTOPHBIX) 3aHATUNA, MPOBOJAMMBIX MO pacnucaHuto. dopMaMu TEKYIIEro KOHTPOJIS

BBICTYIIAIOT OIMPOCHI HA MPAKTUYCCKUX 3aHATHUAX, PCIHICHUC KOHTPOJIbHBIX pa60T, JOKJIaabl

U pedeparsl.




IIpuMmepsI 3aaa4
Bapuanm 3aoauu Ne 1
B BO3QyXe MMEETCS CMECh BEIIECTB, C KOHICHTparuei: ammuak — 0,04 wmr/m’;
JIMOKCHJ yriepona — 5 Mr/m>; merat — 0,02 Mr/mM°. COMOCTABHTD JAHHBIC KOHIICHTPALIHH
BemiecTB ¢ [I/IK. Onpenenuts BemecTBa, obnagaronme 3¢hHeKToM CyMMalnu.
Bapuaum 3aoauu Ne 2
[Ipy aHa;mm3e BO3AyXa Ha COIEpKAHME O30HA HCIOJb30BANACh  PEAKLUs
B3aMMOJICHICTBUSL €TO C MOHAMH JIBYXBAJICHTHOI'O JKejie3a B KuUciou cpene. Mccnemyemsrii
BO3MyX acCMHUPHUPOBAJICS B TeueHHe 35 MHHYT cO CKopocThio 0,5 11/4. DKBUBaJIEHTHOE
coziepskaHue o3oHa B mpode cocrtaBwino 3,80 Mkr. PaccuuTarh KOHIIEHTpAllMIO O30HA B
HCCIIeTyeMOM BO3IyXe, eciii 0TO0p mpoOkl ipoBouics rpu 19 °C u nasnenun 105,6 klla.
Bapuaum 3aoauu Ne 3
HNMeercs HECKOJBKO pE3yJbTaTOB, MOJYYEHHBIX AHAJUTUKOM IPH BBITOJIHEHUH
aHAIM30B JOJIOMHTA JIJIsl OTIPEICTICHUS TIPOLIEHTHOTO coaepxkanus B Hem MgO: x; = 29,24;
X, = 29,82; x3 = 28,74; x4 = 29,14; x5 = 28,56; x¢ = 28,24; x; = 29,50. IIpoBectu
CTaTHUCTUYECKYIO 00pabOTKY SKCIIEPUMEHTAIbHBIX TaHHBIX.

IlepeyeHb TeM It MOATOTOBKH J0KJIA/1A

1. Dxonoruueckue MpoodIEeMbl MPOU3BOICTBA OPTAHUUECKUX YIOOPEHUH.

2. DKxonorudeckue mpoOaemMbl B TPOU3BOJCTBE CEPHOU KHCIOTHI

3. DKonorudeckre mpooIeMbl B MPOU3BOACTBE (HOCHOPHONM KUCIOTHI

4. TToBepXHOCTHO-aKTUBHBIE BEIIECTBA B BOJIE

5. A3oTconepkaliie  OpraHMYecKHe  COCOUHEHMs:  (PyHKUMH,  TOJy4YEeHHE,
HKOJIOTUYECKUE TTPOOTIEMBI

6. OCHOBHBIE TEXHOJIOTUHU NIEPEPAOOTKH TPOMBIIIUICHHBIX OTXO0/I0B

7. OuncTKa 1 CAMOOYUCTKA BObI

8. [IpoGiema oxpaHbl OKpYKAIOIIEH CPelbl B TEXHOJIOTUU OPTAaHUIECKOTO CUHTE3a

9. Pa3paboTka TeXHOJIOTHH BHICOKOW KOHBEPCHH

10. CoBpeMeHHBIE KOHIIENIINN 0€30TXOAHBIX TeXHOJIoTHil B Poccumu.

11. TlpunIMIBL pa3pabOTKH MAJIOOTXOAHBIX M 0€30TXOHBIX TEXHOJIOTHM.

12. CrnocoObI pa3paboTKu O€30MaCHBIX TEXHOJIOTHUH.

13. TexHONMOTHYECKHE TYTH CHIKEHUS OTXOJI0B XMMHUECKUX MPOU3BOICTB.

14. Tlytu nHTeHCU(PUKAIIUYA XUMUYECKUX POU3BO/ICTB.

15. IIpumepbl 6€30TXOAHBIX MPOU3BOJICTB.

16. Vcnonb30BaHue M yTUIN3ALUS TOTUMEPHBIX MaTEPUAJIOB.

17. BropuuHbie SHepPropecypchbl XMMHUYIECKUX MPOU3BOICTB U ITYTH HX UCTIOIB30BaHMSI.

18. Bo1oo6opoTHBIE 3aMKHYTHIE CUCTEMBI.

19. PazpaboTka TEXHOJIOTHYECKON CXeMbI O€30TXOIHBIX TEXHOJIOTHUH.

20. Brijienienre eHHbBIX KOMIIOHEHTOB U3 CTOYHBIX BOJI.



Tect Ne 1 paznena «OcHOBBI cO31aHUS 0€30TX0IHBIX TEXHOJIOT i1
1. XuMuueckasi IpOMBIILIEHHOCTh MOIY4YaeT ChIpbe OT:
a) JIECHOM MPOMBIILIIEHHOCTH, MAIIMHOCTPOEHUS, HeTenepepaaboTKu
0) MeTaJUTypIruu, JECHOM U TEeKCTHJILHON MTPOMBIIIUIEHHOCTH
B) JIECHOM 1 HedTenepepadbaThIBAIONICH MPOMBIIITIEHHOCTH U METAJUTYPTUU
2. CoBpeMeHHAsi XUMHYECKas TIPOMBIIIICHHOCTh TIPUBSI3aHa B OCHOBHOM:
a) K MeCTaM CKOIUICHHUS HaCeJICHUS
0) k paifoHaMm 100BIYM U TIepepabOTKH He()TH U raza
B) K MaJIOHACEJIEHHbIM MECTaM
3. XuMHuecKasi IpOMBIIIIICHHOCTb:
a) UCTOJB3YET BCE BUJIBI PECYPCOB
0) co3maeT HOBbIE MaTEpUaIbI
B) HCTIOJIB3YET CIEIUATBHO TOJTOTOBICHHOE ChIPhE
I') BEpHBI BCE YTBEPKICHUS
4. MHOTO BOJIBI, 3JICKTPOIHEPTHH U CBHIPhS TPEOYETCS I MPOU3BOCTBA!
a) KUCJIOT JUIsl IPOU3BOJICTBA
0) moMMepoB
B) UCKYCCTBEHHOT'O Kay4yyKa
8. IToTpeduTtensckuii (hakTop BayKeH AJI MPOU3BOJCTBA:
a) KUCJIOT M TIacTMace
0) KHCJIOT U XUMHUYECKHUX BOJIOKOH
B) KUCJIOT U COJIeH
5. Ha3naueHue naTel 3a 3arps3HEHUE OKPYKAKOLIEH Cpeabl — 3TO
a) KOMITeHcalus 3a npuanHsieMbii Bpen OC
0) CTUMYJISIINS 32 COKpAIICHHE BHIOPOCOB U AIKOHOMHUYECKOE 00ecredeHre 030POBICHHUS
OXpaHbl OKPYKAIOIICH CPeIbI
B) KOMIIGHCAIUS TPUYMHIECMOTO BpEIa, CTUMYJSAIHS COKpAIIeHUS BBIOPOCOB W
SKOHOMMUECKOe obecrieueHue o3a0poieHust OC
6. 3agayaMy MOHUTOPHUHTA SIBJIIFOTCSA
a) OpraHMU3aIus CUCTEMAaTUYECKUX HAOJI0ICHHH 3a M3MEHEeHHEeM Ouochepsl
0) olleHKa Ha0JII0/1aeMbIX U3MEHEHUM
B) BBISIBJICHHE aHTPONIOTCHHBIX sBJICHUH (3P(HEKTOB)
I') BCE MEPEUUCITICHHOE
7. Korma Obulo OOHapykeHO TJ00abHOE pPACHpPOCTPAHEHHE PATUOAKTUBHBIX
BeIIeCTB B aTMocdepe?
a) B cepenune 40-x rr. XX B.
0) B cepeaune 50-x rT. XX B.
B) B cepenune 60-x rr. XX B.
8. I[Iporpamma EMEII Bkitouaer:



a) oTOOp Mpo0, X aHAU3 U ONpPEACTICHUE XUMUYECKIX XapaKTEPUCTUK
0) cOop AaHHBIX O BHIOPOCAX; M3MEPEHUE KOJMUYECTBA 3arpsI3HSIONIMX BEILECTB B BO3IyXE U
0CaJIKax, MOJICIMPOBAHUE aTMOC(HEPHOTO MEPEHOCA U BHIMAJCHUH 3arps3HUTENICH BO3IyXa
B) IOCTPOCHUE MAaTEMaTUUYECKUX MOJIEJCH JIJIsl OLIEHKU TPAHCTPAHUYHBIX TOTOKOB
I') CONOCTABJICHHE SKCIIEPUMEHTAIBHBIX U PACYETHBIX JAHHBIX

9. Kakue nmpuopuTETHBIE 3arPA3HUTENN ONPENETAI0TCS B OnoTe?
a) CBUHEII
0) KagMuid
B) 3,4 — 6enznupeH, AT
I') BCE MEPEUUCICHHOE

10. 13 kakux cTajinii COCTOUT aHATMTUYECKHIIA KOHTPOJIb KAUeCTBA OKPYKAIOIIEH cpejibl?
a) BBIOOp MecTa 0TOOpa mpoObI, 0TOOP MPOOHI
0) o6paboTka mpoObl, U3MEPEHUE KOHIICHTPAIIMH 3arpsi3HUTEICH
B) MaTeMaThyeckast 00pabOTKa JaHHBIX U UX MIPOBEPKA
I') BCE MEPEYUCIECHHOE

Tect Ne 2 paznena «IIpombliieHHbIe KOMILIEKCHD)

1. Acuaudukaiuys — 3To?
a) IPUPOJHBIA MPOIECC MOBBIIIEHHUS] KUCIOTHOM pPEaKIMM KOMIIOHEHTOB OKpYXarolen
Cpelibl;
0) aHTPONOTE€HHBIA MPUPOIHBIN MPOIECC MOBBIMIEHUS KUCIOTHOW PEaKMU KOMIIOHEHTOB
OKpYXaroUIen Cpebl;
B) aHTPONOrEHHBIM MPUPOIHBIN MPOLIECC MOHUKEHUS KUCIOTHON peakluuyd KOMIIOHEHTOB
OKPY’KarOIIEH CPEIbI.

2. K MepornpusatusM Mo parioOHAIIBHOMY Pa3MELICHUI0 WCTOYHHMKOB 3arps3HEHUN
OTHOCATCSA?
a) BBIHECEHHE NPOMBIIUICHHBIX NPEANPUATHNA U3 KPYNHBIX FOPOJOB B MaJIOHACEIICHHBIE
parioHBbI; pallMOHaIbHAs IUNIAHUPOBKA TOPOACKON 3aCTPOUKH;
0) ONTHMaJIbHOE PACIOJIOKEHHUE MPOMBIIIIEHHBIX MNPEANPUITHI C y4eToM Tomorpapuu
MECTHOCTH M PO3bl BETPOB; YCTAHOBJIEHHME CAHUTAPHO-3AIIMTHBIX 30H BOKPYT
IIPOMBILUICHHBIX PEAITPUATHIH;
B) 00a BapruaHTa BEpPHHBI.

3. K MeTrogam cyXxoi OYMCTKH OT a3p030Ji€il OTHOCATCS?
a) 2JEKTPOCTATHYECKUE, MEXaHWYECKHE, 3ByKOBasl KOAryJIsiLus;
0) xemocopOIus, aacopOuus, abcopOous;
B) (bUIbTpOBaHUE, TEPMUUYECKHUE, MEXAaHUYECKHE.

4. Ha yéM ocHOBaH NpUHLIMI PaOOTHI MbLUICOCAAUTENHLHON KaMephl?
a) OCaXJCHUE B3BEIICHHBIX YAaCTHUIL ITOJ IEHCTBUEM CHIIbI TSKECTH;
0) ocaxk7eHHe B3BEUICHHBIX YACTHII MTOJ1 JCHCTBUEM IPaBUTALIMOHHON CHUIIBI;
B) OCQXJICHHE B3BELIEHHBIX YaCTHI] O] ACHCTBUEM TAHI€HCAIBHON CHUJIBI.



5. AncopOitust OCHOBaHa Ha —
a) Ha TIOTJVIONIEHWH BPEIHBIX Ta30B W IMAPOB TBEPABIMH aOCOpOSHTaAMH, WUMEIOIIMMHU
Pa3BUTYIO0 MUKPOIIOPUCTYIO YACIBbHYIO TOBEPXHOCTD;
0) Ha TOTJIOUICHUHM BPEAHBIX Ta30B U TApPOB TBEPABIMU aJCOPOCHTAMH, HUMEIOITIMHU
Pa3BUTYIO0 MUKPOIIOPUCTYIO YIECIbHYIO TOBEPXHOCTb;
B) Ha TIOTJIONIEHWW BPEIHBIX Ta30B W MAPOB TBEPIABIMH WM KUAKAMU aOCOpOCHTaMH,
MMEIOLTUMH PA3BUTYIO MUKPOTIOPHUCTYIO YIETbHYIO TOBEPXHOCTb.
6. PagnoakTuBHbBIE JIEMEHTHI OTHOCSTCA K . ....
a) XUMUYECKHUM 3arpsi3HUTEISIM TUAPOCPEPHI;
0) OMOJIOTUYECKUM 3arPS3HUTEIISIM TUIPOChEPHI;
B) (OU3UYECKUM 3aTrPS3HUTEISM THIPOCHEpHI.
7. YTo HY>KHO YYUTBIBATh IPHU BHIOOPE MecTa 0TOOPOB MPOOHI?
a) reorpaduuecKkue, TeoJIOTMUYECKUE U IKOJIOTMYECKUE 0COOEHHOCTH M3y4aeMoro paifona
0) xapakTep pacrpeeeHus 3arpsiI3HUTEIISI BO BPEMEHU
B) XapakTep paclpeiesieHus 3arpsi3HUTENS B TPOCTPAHCTBE
I') BCE IEPEUUCIICHHOE.
8. OmmoKy TH0O0BIX U3MEPEHUMN, B TOM YHCIIE U AHAITUTUYECKHUX, MOTYT OBITh:
a) CUCTEeMaTH4YEeCKUMU
0) ciy4ailHbIMU
B) IpyOBIMH
T') BCE BBIIIEMIEPEUNCIICHHOE

9. OauH 13 crocoO6OB CO3/IaHUSI MAIIOOTXOJHBIX TEXHOJOTHH:
a) 3aMKHYTbIE [IUKJIbI
0) YMeHnbilieHre 00beMa BBIITYCKaeMOW MPOTYKIIUU
B) YBeJIUYEHUE SHEPrOEMKOCTH MPEITPUITUIA
r) Her npaBunbsHOrO 0TBETA
10. ITpu 060pOTHOM BOJIOCHAOKEHUH BOJA. . .
a) Mcnonb3yercs 1uist 000rpeBa xUiblX 30aHUI
0) [ToBTOpHO UCTIONIB3YETCS B MPOU3BOJICTBE
B) CnuBaeTcs B cielMaibHble OTCTOMHUKHU

Kpurepuu olleHKH TeCTOBBIX 3aJaHUM:
1. ITonHOTa 3HAHU TEOPETUYECKOTO KOHTPOJIUPYEMOTO MaTepHUaa.
2. KonnuecTBO NpaBUIbHBIX OTBETOB.
[IpomexyTouHas arTecTalus OCyIIECTBIsAECTCS B popMe 3auera.

Bonpocbl BLIXOAHOT0 KOHTPOJIs (3a4€T)
1. ITpuHIMIBI cO3AaHUS O€30TXOHBIX TEXHOJIOTHI



2. OCHOBHbBIE TEPMUHBI U TTOHSTHS.

3. CriocoObI pa3paboTku 6€30TXOJHBIX TEXHOJOTUUECKUX MPOIIECCOB.

4. XapaKTepI/ICTI/IKa XUMHKO-TCXHOJIOTHUYICCKOI'O ITPOLICCCa.

5. XumMuueckoe IMPOU3BOACTBO U IIYTU T'O I/IHTGHCI/I(bI/IKaHI/II/I

6. OcHOBHEBIE

CBIPBEBBIX PECYPCOB.

7. OCHOBHBIE

DYHEPreTUYECKUX PECYPCOB

HaNpaBJICHUS

HaNpaBJICHUS

NOBBIIICHUST  3(PPEKTUBHOCTU

NOBBIIICHUST  3(PPEKTUBHOCTU

8. KoMIniekcHOE HCITOJIb30BaHKE CBbIPbA B 6630TXOI[HBIX TCXHOJIOTHAX.

9. Ucnonb3oBaHME BTOPUYHBIX MaTEpUATIbHBIX PECYPCOB.

10. ITepepaboTka 1 yTHIM3ALKSA OTXOOB.

11. Pa3zpaboTKa 1 cO3/1aHU€ TEPPUTOPHUATBHO-ITPOMBIIUIEHHBIX KOMIUIEKCOB.

12. KoonepupoBaHue IpeanpusITHiA Pa3IMIHbIX OTpacieil MPOMBIIUIEHHOCTH.

13. Pa3paboTka TEXHOJOTHIECKON CXEMBbI HOBOTO IIPOU3BOICTBA.

14. Coznanue BOJOOOOPOTHBIX CUCTEM.

15. HYTI/I CHMIKCHHA KOJINYCCTBA CTOYHBIX BOJ.

16. BBIIIGJIGHI/IC OCHHBIX KOMIIOHCHTOB U3 CTOYHBLIX BOJI.

17. Vicrionp30BaHus OTXOJI0B IMPOU3BOICTBA MUHEPAIBHBIX yI0OPEHUH.

HIxanbl OLICHKH Oﬁpa3OBaTeJIl)H]>IX IIOCTI/DKCHI/Iﬁ

Bbanabl
(uToroBoi OcBoenne
N N . TpeOoBaHusi K 3HAHUAM
PEUTHHIOBOM | KOMIIeTeHU Ui
OLIEHKH)
100-85 [IponBunyThii | OTBETHI HA TIOCTaBJICHHBIE BOMPOCHI TOJHBIC, UYETKUE U
YPOBEHb pasBepHyTble. PemeHus 3amad  JOTMYHBIL, JOKa3aTeNbHbl U
JNEMOHCTPUPYIOT ~aHAJUTUYECKHE ¢ TBOPYECKHE CIIOCOOHOCTH
CTY/ICHTA.
84-70 Cpennnii JlaroTcst mosiHBIE OTBETHI HAa IOCTABJIEHHBIE BOINpOChL. [lokazaHo
YPOBEHb YMEHHUE BbIIENATh NPUUYMHHO-CIIEACTBEHHBIE CBsA3U. [Ipu perieHun
3a7ad JIOMYyIICHBl HEe3HAYUTENbHBbIE OIMUOKH, HWCIPABICHHBIE C
MOMOIIBIO «HABOJISAIIMX» BOIPOCOB NMPENOAABATEINSL.
69-60 basosbiit OTBeTel Ha BONPOCH U  pPEIICHHs IIOCTaBJIECHHBIX  3ajay
YpPOBEHb HEIOCTaTOYHO TMoHbIe. JIorHKa U MoceI0BaTeIbHOCTh B PEIICHHN
3aJ]ay UIMEIOT HapyleHus. B oTBeTax oTCyTCTBYIOT BBIBOIBI.

Wtoroass oOlleHKAa BBICTABIACTCS IIyTeM TMepeBoja HaOpaHHBIX OasioB B

COOTBETCTBHH CO CIICAYIOIIEH TaOIUIICH:

HUCIIOJIb30BaHUA

HCIIOJIb30BaHUA

OreHKa 110 5-0aJUIEHOHN IIKaJIe Cynima Ganmio sa/ paseisl u Onenka ECTS
JK3aMeH
5 — «omauunor 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D




65-69
60-64 E

3 — «yooeremeopumenbHo»

2 — «Hey0081emeopUmMebHO» Menee 60 F

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE o0ecliedyeHue y4eOHOH IUCIUIIIHHBI
OcHoBHas TuTEpaTypa:

1. XapnamoBa A.B. Tokcukonornueckue acrekTbl TEXHOCPEPHOI M IKOIOTUYECKOM
6e3omacHocTH: y4. mocooue / A.B. Xapnamosa, A.M. Ca3zonoBa, O.. KoneiTenkona. -
Cankr-IletepOypr: III'YIIC - Y. 1 - 2019. — 52 «c¢. Pexum pocryna:
https://e.lanbook.com/reader/book/153625/#3

2. I'ycetixanoB M.K., MaromenoBa Y.I'. CoBpeMeHHbIE TTPOOIEMBbI €CTECTBEHHBIX
HayK: y4. mocobue. — 6 u3a.-e. / M.K. I'yceiixanos, Y.I'. Maromenosa. - CII6.: M3a-Bo
Jlans, 2018. — 276 c. Pexxum moctymna: https://e.lanbook.com/reader/book/103902/#2

3. HenucoB B.B., J[lenucoa WM.A. OcHOBB TOpPHUPOJIOMNOIH30BAHUS H
sHepropecypcocOepexenus: yu. mocobue / B.B. Jlenucos, U.A. Jlenncosa — 2-¢ u3n. —
CIIo.: N3n-Bo Jlanp, 2019. — 408 C. Pexum JIOCTyIIA:
https://e.lanbook.com/reader/book/113632/#2

4. Hupoxor F0.A. Dkonornyeckast 6€30MaCHOCTh Ha MPEANPHUATHHN: Yd. mocooue /
HO.A. upokoB. — 2-¢ u3n. — CII6.: Uza-Bo Jlanb, 2018. — 360 c. Pexum nocrymna:
https://e.lanbook.com/reader/book/107969/#2

JlononHuTeNbHASA IUTEPATYPA:

5. Tonanosa O.B. Xumus okpyxarotieit cpeasl: yu. nocooue / O.B. Tonanosa, JL.A.
[TumueBa. - 3-e uzn., crep. u3a. — CII6.: U3n-Bo Jlans, 2017. — 160 c. Pexxum mocryma:
https://e.lanbook.com/reader/book/90852/#1

6. Kpusomeun [[.A., Imutpenko B.Il. OcHOBBI 3KOJOTHYECKON O€30MaCHOCTH
npou3BoicTB: y4. mocoodue / J[.A. Kpusomeun, B.I1. JImurpenko. — CII6.: U3a-Bo Jlausp,
2015. — 336 c. Pexxum nocrtyna: https://e.lanbook.com/reader/book/60654/#4

7. Beromkun A.I'. MHeHepHas 3amuMTa BOJHOM cpeibl: yd. mocobue / A.Tl.
Beromkun. - CII6.: Ws3n-Bo Jlaws, 2014 — 416 <c¢. Pexum pgocryna:
https://e.lanbook.com/reader/book/49467/#2

IIporpammHuoe o0ecnieduenue u MHTepHET-pecypcehI:

- IPOIIECC ~ pealu3alvi  00pa3oBaTENbHOW  MPOTrpaMMbl MO  JUCIHUIUIMHE
«CoBpemMeHHbIE OE30TXOJHbIE TEXHOJOTUN» B COOTBETCTBUU ¢ TpeboBanusimu OC HUAY
MUDU obecrieueH HEOOXOAUMBIM  KOMILJIEKTOM  JIMIIEH3MOHHOTO MPOrPaMMHOIO
oOecrcUeHMS,

- TIepeYeHb PECypcoB MH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHOU ceTn «HTepHeT»
HEOOXOAMMBIX JJI1 OCBOCHUS JUCITUTUTHHBIL:
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1. Enunoe okHO noctyma Kk oOpa3oBaTelbHBIM pecypcam (pazaen «Martematuka u
€CTECTBEHHOHAYyYHOE 00pa3oBaHME», MOJApa3esl «DKOJIOrus») [DNeKTpOoHHbINH pecypc]| —
Pexxum moctyna: http://window.edu.ru/;

Ilepuonnueckune n3gaHus:
1. «Dxonoruss MpPOU3BOACTBA»: HAYYHO-IPAKTUYECKUN JKypHAI [DIEKTPOHHBIN
pecypc] — Pexxum moctyma: https://www.ecoindustry.ru/
2. «OKOJO0rus ¥ MPOMBIIIIEHHOCTh Poccum»: 00IIeCTBEHHBI HAyYHO-TEXHUYECKUI
KypHaJ [ DNeKTpoHHBIH pecype] — Pesxxum noctyna: https://www.ecology-kalvis.ru/jour

MarepuajibHO-TeXHHYeCKOe o0ecnedeHne y4eOHoi 1M CUMIIHHbI
JlekimoHHBIE  3aHATUA NOPOBOMATCS B  CHEUHUAIM3UPOBAHHBIX  AyJAUTOPUSX,
OCHAILIEHHBIX MYJIbTUMEIUNHBIM 000PYIOBAHUEM.
MynbTUMETUIHBINA KypC JEKIHI, BUACO(DUIbMBI, MAKEThI U IJIAKATHI.

Y4eOHOo-MeTOAMYECKHE PEKOMEHIALMH VISl CTYACHTOB

1. YkazaHus U1 NpOCITyIIMBaHUS JICKIIUMA

[lepen HayasoMm 3aHATHI BHUMATEbHO O3HAKOMUTHCA C YYE€OHBIM IJITAHOM
MIPOBEICHMSI JIEKIIUI U CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

Ilepen nocemieHreM OYEPETHOM JEKIUNA OCBEKUTh B TAMATH OCHOBHBIE KOHUEMIUN
MPOWMJIEHHOTO paHee Marepuana. [loAroToBUTH TMpU  HEOOXOIMMOCTH  BOMIPOCHI
npenojasarento. He Hago onacatbes, 4TO BOIPOCH! MOTYT OBITh IPOCTHIMHU.

Ha sekuuu OCHOBHOE BHHMMaHME ClEIyeT yaelasaTh He GopMmynaMm U
MaTE€MaTUYECKUM BBIKJIAQJKaM, a COJEPKAHUIO M3Y4aeMbIX BOIIPOCOB, ONPEACIICHUSIM U
ITOCTAaHOBKAaM 3a/1a4.

B mpouecce u3yueHust JIEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH 4acTO
BO3BpAILATECSA K OCHOBHBIM TOHSTHSIM M METOAAaM pEIIeHHs 3a1ad (37eCh BO3MOKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

XKenaTenbHO MCHOAB30BATh KOHCIEKTBI JIEKIIMH, B KOTOPBIX HCHOJIb3YETCS
NPUHATAs [IpernojaBaTesieM CUcTeMa 0003HauYEHU.

Jiia 6onee nmoApoOHOTO U3yUeHUsl Kypca cienyeT paboTaTh ¢ PEKOMEHI0BaHHBIMU
JUTEPATYPHBIMA HCTOYHUKAMH U BHOBb IOSIBIISFOIIMMUCS UICTOYHUKAMM.

2. YKazaHus IS y4acTus B IPAKTHYECKHUX 3aHATHUAX

[lepen mocelieHreM MNPAKTUYECKOTO 3aHSTHUS YSICHUTH TEMY U CaMOCTOSITEIBHO
M3YYUTh CBSA3aHHBIEC C HEW MOHSATHUS U METO/IbI PEILICHHUS 3a/1a4.

[lepen pemienrieM 3aady aKTUBHO y4acTBOBATh B OOCYXKIEHUHU C IpernojiaBareseM
OCHOBHBIX IOHATHUH, CBA3aHHBIX C TEMOM 3aHATHS.

B npouecce pemreHns 3a1a4 BECTH AUCKYCCHIO C MTPENOIAaBATENIEM O IPABUIBHOCTH
IIPUMEHEHUS METO/IOB UX PEILEHUS.


http://window.edu.ru/

IIo BO3MOKHOCTH CaMOCTOSITENBHO JOBOJAUTH PEUIEHUE MpEAJIaraéMbIX 3a1ad 0
OKOHYATEJILHOTO UTOTa.

B KkoHIle NpaKTUYECKOT0 3aHATUS PU HEOOXOJUMOCTHU BBIICHUTH y TPENOAaBaTeNs
HESICHBIE BOIPOCHI.

OcHOBHBIE pe3ybTaThl BHITOJIHEHUS pa0OTH HEOOXOAMMO pacrevyarars.

3.YkazaHus 7151 BBIIOJHEHUS CAaMOCTOSITEIbHON PabOTHhI

[lonyunts y mpenonaBaTens 3aJaHHE€ W CIIHUCOK PEKOMEHAOBAHHOM JIMTEPATYPHI.
N3ydyeHne TEOpPETUYECKHX  BONPOCOB  CIEAYET MPOBOJWTH IO  BO3MOXXHOCTH
CaMOCTOSITENIHO, HO NPH 3aTPYAHEHUAX 00paIaThCs K IPENoaaBaTellto.

[ToAroTOBUTE NMCHbMEHHBIN OTYET O MPOEIaHHON padoTe.

[Ipu BbINOSHEHUHN (PPOHTAIBHBIX 3aJaHUM 110 YCMOTPEHUIO IperoaaBaresns padora
MOXET OBITh OIleHEHa 0O€3 MUChMEHHOIO0 OTYETa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE
BOIIPOCHI, PU YCIIOBUH aKTUBHOM CAaMOCTOSITEIBHON padOTHI.

[1oArOoTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

MeTtoauyeckue peKOMEHAALMH ISl IpenogaBareien

1. Ykazanus 115 IpoBeACHUS JICKIIMI

Ha nepBoit BBOAHOM JIEKIIMH ceiaTh 00U 0030p coaepkaHus Kypca U OTMETHTh
HOBBIE METOJBI U MOAXOJbl K PEIICHUIO 33J]a4, pACCMATPUBAEMBIX B Kypce, JOBECTH 10
CTyJIEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy moAroTOBKE K JIEKIIMOHHBIM 3aHATHSAM HEOOXOAUMO MpOJayMaTh IUJIaH €ro
MPOBEICHUS, CONECP/KAHUE BCTYIIUTEIBHOM, OCHOBHOM M 3aKJIFOYMTEIIbHON YaCTH JICKIIWH,
03HAKOMHUTBHCSI ¢ HOBMHKaMHM YYCOHOM M METOIMYECKOW JUTEepaTyphl, MyOIUKAIIUSIMU
MEPUOJNYECKON TE€YaTH 10 TeME JIEKIMOHHOIO 3aHATHA. llepen M3JI0KEeHHEM TEKYILETO
JEKIIMOHHOTO MaTepuajla HalOMHUTh 00 OCHOBHBIX HTOraX, JOCTUTHYTBIX Ha
npeapiaynmx Jgekuusax. C 2ToM 1enblo 3aJaTh HECKOJBKO BOMPOCOB ayJAUTOPUU U
OCYILIECTBUTH BHIOOPOUHBIN KOHTPOJIh 3HAHUS CTYICHTOB.

B Xxone NEKUMOHHOrO 3aHATHS MpenojaBaTeNb JOJDKEH Ha3BaTh TeMy, y4ueOHbIE
BOIMPOCHI, 03HAKOMHTH CTYJICHTOB C MEPEYHEM OCHOBHOU M JOTOJHUTEIBHOUN JTUTEPATYPHI
110 TeMe 3aHATus. PackpbiBas cojeprkaHue yueOHBIX BOIIPOCOB, aKIICHTUPOBATh BHUMAaHUE
CTYyJICHTOB Ha OCHOBHBIX KaTEropusX, SBJICHHUSAX M TIpoleccax, OCOOCHHOCTAX UX
NpoTeKaHusi. PaCKpbIBaTh CYIIHOCTh U COJICPKAHUE PAJIUYHBIX TOUEK 3PEHUS U HAYYHBIX
ITOJX0JI0B K OOBSICHCHUIO TEX WM UHBIX SIBJICHUH M IPOIIECCOB.

Crnemyer apryMEeHTHPOBAaHO OOOCHOBaTh COOCTBEHHYIO IO3HUIIMIO MO CIOPHBIM
TeopeTudeckuM BompocaMm. [lpuBoauth mnpumepsl. 3aaaBaTh IO XOAY H3JIOKECHUS
JIEKIMOHHOTO Marepuaja pUTOPUYECKUE BOMPOCHI U CAMOMY JaBaTh HA HUX OTBET. DTO
CIIOCOOCTBYET aKTHBU3AIMM MBICITUTEIHHON JESITEIBHOCTH CTYICHTOB, MOBBIIICHUIO HX
BHUMAHUS U MHTEpPECA K MaTepUally JEKUUH, €€ conaepkanuto. [IpenonaBarens nomkeH
PYKOBOIUTH pPabOTON CTYACHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuala,



MOAYEPKUBATh HEOOXOJMMOCTh OTPAKEHUSI B KOHCIEKTaX OCHOBHBIX IMOJIOKEHUHN
U3y4aeMoil TeMbl, 0cO00 BBIJENSS, KaTeropualibHbIN annapar. B 3akitountensHol yactu
JEKIMH HeooXxoaumo chopmMynupoBaTh OOIIME BBIBOJBI IO TEME, PACKPHIBAIOIINE
coJiepKaHUE BCEX BOMPOCOB, MOCTABIECHHBIX B JIeKIUU. OOBSBUTH IJIaH OYEPEIHOTO
MPAKTUYECKOTO 3aHATHS, JaTh KpPAaTKUE PEKOMEHJAIMU MO TMOATOTOBKE CTYJIEHTOB K
cnenyromed sekuuu Omnpenenutb MECTO U BpeMs KOHCYJbTallMM  CTYJIEHTaM,
MO>KEJIaBIIIUM BBICTYIIUTH C IOKJIaTaMHu U pedepaTamm.

Ha nocnenneit nekuuu yneautsh Bpems i1 0030pa Hanbosee BaXKHbBIX MOJ0KEHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus sl IPOBEJCHUSI CEMUHAPCKUX MPAKTUYECKUX 3aHATHIA.

[Ipy MOATrOTOBKE K MPAKTHUECKOMY 3aHSTHIO MPENOAaBaTeIi0 HEOOXOAUMO YTOUHUTH
IUVIAH €r0 TMPOBEICHUS, MPOayMaTh (POPMYTHPOBKU U COMACP)KAHHWE Y4YEOHBIX BOIPOCOB,
BBIHOCHMBIX Ha 00CY>KIECHUE, 03HAKOMUTHCSI C HOBBIMU ITyOIMKALIASIMU 10 TEME MPAKTUIECKOTO
3aHsATHSI. MOXKHO 3aBeCTH pabouylo TeTpajib, B KOTOPOM YUUTHIBATH IMOCEIIAEMOCTh 3aHSATHIMA
CTY/ICHTaMH U OLICHUBATh MX BBICTYIUICHHS B COOTBETCTBYIOIIMX Oaliax.

Oxka3plBaTh METOJMYECKYIO0 IIOMOIIb CTYyJI€HTaM B IIOATOTOBKE JIOKJIAJIOB U
pedepaToB MO aKTyallbHBIM BOIpOcaM OOCyXJaaeMoil Tembl. B Xxoje mpakTudeckoro
3aHSATAS BO BCTYIIUTEIIBHOM CIIOBE PACKPBITh TEOPETHYECKYID M MPAKTUYECKYIO
3HAYUMOCTh TE€MBbI 3aHSTHUSI, ONIPEICTUTD MOPSIOK €r0 MIPOBEJACHHUS, BpeMsl Ha 00CYXIeHUE
KaKJI0TO y4eOHOro BOMpoca.

J1aTh BO3BMOKHOCTH BBICTYIUTH BCEM JKEJIAIOIIUM, a TAKXKE MPEAJIOKUTh BHICTYTUTh
TE€M CTYyJI€HTaM, KOTOPhIE IO TEM WJIM UHBIM MPUYMHAM MPOITYCTUIU JIEKIIMOHHOE 3aHITHE
WIM TPOSIBISIIOT MACCUBHOCTH. LlenecooOpa3Ho B Xxone 0OCYX)AeHHsI y4eOHBIX BOIPOCOB
3a/1aBaTh BBICTYNAIOIIMM WU ayJAWUTOPUU AOMOJHUTEIbHbIE M YTOUHSIOIIME BOIPOCHI C
[[EJbI0 BBISICHEHUS WX TMO3UIMH MO CYyIIeCTBY o0Ocyxkaaembix mpobiem. Iloompsars
BBICTYIUIEHHSI C MeECTa B BHJAE KpaTKUX JIONOJHEHUH U TIOCTAHOBKM BOIIPOCOB
BBICTYIAIOIIMM M TPENojiaBaTeNio. B 3aKIIOUUTENIbHOM YacTh MPaKTHUUECKOTO 3aHSITHUS
CleAyeT TMOJIBECTH €ro HTOTU: JaTh OOBEKTHUBHYIO OLIEHKY BBICTYIUICHUN KaXKJ0ro
CTyJICHTa U y4eOHOMU I'PYIIbI B 11€JIOM. PaCKPBITh OJI0KUTEIbHBIE CTOPOHBI U HEJIOCTATKU
MPOBEJCHHOI0 MPAKTHYECKOTO 3aHATHsI. OTBETUTHh HA BONIPOCHI CTYJEHTOB. Ha3Bath TeMy
OYEPETHOIO 3aHATHS.

3.Yka3aHus 1o KOHTPOJIO CAMOCTOSITEIbHON paOOThI CTY/ICHTOB

[To ycmoTpenuto mpemojaBaresisi 3alaHHE€ Ha CaMOCTOATEIBHYIO pabOTy MOXKET
OBITh UHANBUIYATbHBIM WIH (PPOHTATBHBIM.

[Ipy uWCHONB30BaHWM WHIMBUAYAIbHBIX 3aJaHUN TpeOoOBaTh OT CTyJACHTa
MMUCHbMEHHBIN OTYET O MPOJICIAHHON padoTe.

[Ipn nmpumenenun GPOHTATBHBIX 3aJaHUN BECTH KOJUJICKTUBHBIE OOCYXKIEHUS CO
CTyJI€HTaMU OCHOBHBIX TEOPETHUYECKUX MOJIOKEHUM.

C menbr0 KOHTPOJISI KA4eCTBA BBITIOJTHEHHSI CAMOCTOSITEIbHONW paboThl TpeOOBAThH



HHIANBUAYAJIbHBIC OTYCThI (I[OHYCTI/IMO BMCCTO TIIMCBMCHHOI'O OT4YCTAa IMPHUMCHATH
MHAWBUAYaJIbHbBIC KOHTPOJbHEIC BOHpOCBI).

[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u
y4eOHBIM TIJITAaHOM OCHOBHOM 00pa3oBaTebHOM MPOTrPaMMBI 110 HAIIPABJICHUIO MTOATOTOBKA
18.03.01 «XuMuueckasi TEXHOIOTHUSD.

Pabouyro mporpamMmy cocraBwit: noneHt, ['epacumoBa B.M.

Penenzent: noueHt, 3yoora H.I'.

[Iporpamma ono6pena Ha 3aceganun YMKH 18.03.01 «Xumudeckass TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMUecKo komuccun Yepnora H.M.



