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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

KOMIICTCHII NN
— YHHUBCPCAJIBLHBIC!
HaumenoBanue
Kox kommerenniu
KOMIIETEHITHH

I/IHI[I/IKaTopBI JOCTHXXCHHUA KOMIICTCHIIMHN

VK-8

CnocoOeH co3aBaTh U
MO/IJICPKUBATH B
IMOBCETHECBHOM KN3HU U B
npodecCHOHATbHON
JIeITEIIbHOCTU OC30IMacHbIE
YCIIOBHS
JKU3HEIESITCIILHOCTH ISt
COXpaHEHHUs MMPUPOTHOM
cpenbl, o0ecreyeHust
YCTOHYHMBOTO Pa3BUTHUSA
oOuiecTBa, B TOM YUCIIE [IPU
yrpo3e U BOSHUKHOBEHUHU
YpE3BBIYANHBIX CUTYALIUN U
BOEHHBIX KOH(JIMKTOB

3-VK-8 3HaTh: TpeboBaHuUsl, IPEIbABISEMBIE K
0€3011aCHOCTH yCJIOBUH JKU3HEESTEIbHOCTH, B
TOM YHCJIE TP BO3SHUKHOBEHUH
Ype3BbIUAHBIX CUTYALMH U IyTH 00eCIeueHUs
KOM(OPTHBIX YCIOBUH TpyAa Ha pabouem
MeECTe

V-YK-8 YMmers: obecnieunBaTh Oe30macHbIe
YCIIOBUS KU3HEACIATEILHOCTH, B TOM YHCIIE
[P BOBHUKHOBEHUU YPE3BbIYAWHBIX CUTYaLIUN
U KoM(OpTHBIE YCIOBUS TpyJa Ha paboueM
MECTE; BBISBIIATh U YCTPAHSTH IPOOJIEMBI,
CBSI3aHHbIC C HAPYLIEHUSAMHU TEXHUKU
Oe3omacHOCTH Ha pabodeM mecTe

B-VK-8 Bnaners: HaBbIKaMU MPEI0TBPAILICHUS
BO3HMKHOBEHHsI UPE3BBIYANHBIX CUTYyALIUI
(IPUPOIHOTO U TEXHOI'€HHOTO
MPOMCXOXKACHNUS) Ha paboyeM MecTe

— ipoeccruoHaIbHBIC:
I[IK-2 CriocoOHOCTE 3-I1K-2 3Harh: cCBOMCTBA XUMHUYECKHUX
HCIOJIL30BATh 3HAHHUE AJIEMEHTOB, COSIMHEHUH U MaTepuajoB Ha UX
CBOMCTB XMMHUYECKHX OCHOBE 711 COOTIIONEHNS TEXHOIOTHYECKOIO
AJIEMEHTOB, COEJIMHEHUN U | perylaMeHTa
MAaTepUaJIoB HA UX OCHOBE V-TIK-2 YMeTh: HCIONIB30BaTh 3HAHUS CBOMCTB
JUTSL pelleHus 3a/1a4 XHUMUYECKUX JJIEMECHTOB, COCIUHCHHN 1
npodeccuoHaNbHOM MaTepUaJIOB HA UX OCHOBE ISl PELICHHUs 3a7a4
JIeATEeIIbHOCTH 10 BBIMMYCKY MPOJYKIIUU B CTPOTOM
COOTBETCTBUH C TEXHUYECKUMHU TPeOOBaAHUSIMU
B-I1K-2 Bnaners: HaBbIKamMu pa3paboTKu
MIPEIOKEHHUS 10 KOMILIEKCHOMY
WCIIOJIb30BAHUIO CHIPhS M YTUIIU3AIMH OTXO/I0B
MIPOU3BOJICTBA
K -7 CnocoOHOCTh MPUHUMATD 3-TIK-7 3HaTh: TEXHOJIOTHH ¥ CUCTEMBI

KOHKPETHBIE TEXHUYECKHUE
pelieHus npu pa3padboTke
TEXHOJIOTUYECKHX
IIPOLIECCOB, BEIOUPATh
TEXHUUYECKUE CPEJCTBA U
TEXHOJIOTHH C YYHETOM
IKOJIOTHUECKUX
MHOCJIENCTBUN UX
IPUMEHEHHUS

JKOJIOTUYECKOIO0 MEHEDKMEHTA IIPU
IIPOBEJCHUH UCIIBITAHUN C UCITOJIb30BAHUEM
TEXHUYECKUX CPEIICTB

V-IIK-7 YMeTb: BBIOTHATH pabOTHI 110 COOPY
¥ HaKOIUICHUIO IaHHBIX MIPU pa3paboTKe
TEXHOJIOTHYECKUX MPOLECCOB

B-T1K-7 Bnanets: HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4E€TOM JKOJIOTUYECKUX MTOCIEICTBUMA UX
IIPUMEHEHHS JUIsl IOATOTOBKY IIPOEKTA IUIaHa
MEPOIIPHUATHUM 110 UCIIOIB30BAHUIO CBIPbS B
JIOTIOJIHUTEIbHBIX TPOU3BOACTBEHHBIX LEISX




3anaqn BOCIIMTAHHUA, PCAJIU3YCMbIC B PaMKaX 0CBOCHUA THCHUIIIMHBI

o Ucnonap3oBanue Bosgiieuenue B
Hampasnenue/ | Co3naHue ycioBHIiA,
BOCIIUTATEILHOIO IIOTEHIIHATIA Pa3HOILTAHOBYIO
e 00eCIIeYnBarOIINX N
y4eOHOM TUCITUILINHBI BHEYUCOHYIO JICATCIIBHOCTh

[Mpodeccuona | - popmupoBanue Hcnons3oBanue 1. Opranuzanus Kpyrioro
JIBHOE U rIyOOKOTo BOCIIUTATEILHOTO MTOTEHIIAAIA CTOJIa HA TEMY
TPYIOBOE [IOHHUMAaHUSA IUACIATUINH «DKOJIOTUYECKUE TPOOIEMBI
BOCIIUTAHUE COILIMAJILHOM POJIH €CTECTBCHHOHAYYHOTO U B XUMHUYECKON

npodeccun, o0menpodecCHoHaTBHOTO MPOMBIIIIIICHHOCTH.

IIO3UTUBHOU U MOJTYJISI 114 2. Y4yacTue B €KEerogHoM

AKTUBHOHM YCTaHOBKHU - opMupoOBaHUS TO3UTHBHOTO | BCEPOCCUHCKOM

Ha [[EHHOCTH OTHOIICHHS K MMPodeccHu SKOJUKTAHTE.

n30paHHOI
CHEIHUAaTbHOCTH,
OTBETCTBCHHOI'O
OTHOILIECHUS K
npodeCcCHOHAILHON
NESITeIbHOCTH, TPYLY
(B14)

WHXeHepa (KOHCTPYKTOpa,
TEXHOJIOra), MOHUMaHUs €€
COLIMAJIbHOW 3HAYUMOCTHU U POJIU
B 00IIIECTBE, CTPEMIICHUS
cle10BaTh HOpMaM
npodeccuoHaNbHON STUKU
IIOCPEACTBOM KOHTEKCTHOTO
00y4deHus, peleHus MPaKTUKO-
OpPUEHTUPOBAHHBIX
CUTYallMOHHBIX 33/1a4;

- (hpopmupoBaHUS yCTOMUNBOTO
uHTEpeca K mpodeccunoHanbHOMI
NESITENILHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIbHO
MBICIIUTh, [IOHUMATh
3HaYUMOCTh TIpodeccuu
[IOCPEACTBOM OCO3HAHHOT'O
BbIOOpa TEMaTUKH MTPOEKTOB,
BBITIOJTHEHUS IPOEKTOB C
nocieayomen myomyHon
MpE3EHTalNEN pe3yIbTaTOB, B
TOM 4Hciie 000CHOBaHMEM MX
COLIMAIbHON U ITPAKTHYECKON
3HAYUMOCTH;

- popMUpOBaHUS HABBIKOB
KOMaHJHOU paboThl, B TOM
YHCIIe PeaTu3allii Pa3InIHbIX
IPOEKTHBIX poJielt (Jmuep,
UCIIOJIHUTEIIb, aHAJIUTUK U TIP.)
[IOCPEACTBOM BBINOJTHEHHUS
COBMECTHBIX ITPOEKTOB.

3. Opranu3zauus u
IpOBe/ICHUE KOHKYypca-
BUKTOPHUHBI
npoeCCUOHATHLHOTO
MacTepcTBa ¢ COOJ0IEHUEM
TEXHUKU 0€30MaCHOCTH Ha
paboueM MecTe Ha TeMy
«CoBpeMeHHbBIE
0€30TXOHBIC TEXHOJIOTHI.

CTpyKTypa U cofep:KaHUue Y4eOHOM TMCHUIINHBI
JucnuninmHa mpenojaeTcss cTyaeHTam B §8-oMm cemectpe. OOmas TpyIo0eMKOCTh
JTUCITATIJIMHBI COCTABJISICT 2 €AUHUIIBI, 72 aK. Jaca.
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HaunmenoBanue pasnena
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(dbopma)
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Pa3zgen 1 — «OcHOBBI cO3aHMUA 0€30TXOTHBIX TEXHOJIOTHIT»

OcHOBHBIC  HaIpaBJICHUS
1 | co3manuss  0e30TXOAHBLIX | 8 2 2 4
TEXHOJIOTHH.
Cnoco0n1
0€30TXOIHBIX
TEXHOJIOTMYECKHX
MIPOIIECCOB.
XUMHU4YECKOe

3 | mpous3BOACTBO U MyTH ero | 8 2 2 4 T Nel 30
WHTEHCU(PUKAITUN (MMCHMEHHO)
OcCHOBHBIC  HaIpaBJICHUS
[TOBBIIIICHHS
a¢ddexTuBHOCTH

4 | UCTIONB30BaHUs CHIPHEBBHIX | 8 2 2 4
u AHEPTETHYCCKHUX
PECYpPCOB B TPOU3BOICTBE
MTOJIMMEPOB

pa3paboTku

Pasznen 2 - «HpOMBIIIIJ'IeHHbIe KOMIIJIEKCBD»

Hcnonb3oBanue
5 | BTOPHUYHBIX 10 | 2 2 6
MaTepHUaTbHBIX PECypCOB
Pa3pabotka u co3maHue
TEPPUTOPUATHHO-
MIPOMBIIIITIEHHBIX
KOMILJIEKCOB.
Pazpabotka

7 | TexHoMmoruuecko cxemnl | 10 | 2 2 6
HOBOTO MPOU3BOJICTBA.

10 | 2 2 | 6 T Ne2 30
(MMCHMEHHO)

[IpoexTnpoBanue
3aMKHYTBIX
BOJIOBOJI000OPOTHBIX
CHUCTEM.

10 | 2 2 6

Bua npomMe:KyTO4YHOI aTTecTAlINU 72 | 16 16 | 40 3 40

* - COKpalleHHOE€ HAaMMEHOBaHHE (POPMbI KOHTPOJIS
** - cymMMa MaKCUMAaJIbHBIX OaJlJIoB J0KHA ObITh paBHa 100 3a cemecTp, BKIIIOYas
3auer U (WIn) SK3aMeH



CoxkpallieHHO€ HauMEHOBaHHE (POPM TEKYIIIEr0 KOHTPOJIS U aTTECTAI[H Pa3/IENIOB:

O0o3Hauenue Ilos1HOE HAMMeHOBaHUE
T TecToBoe 3aganue
3 3aueTr

Conep:xaHue JIEKIIMOHHOTO Kypca

Tema nexkuumn. BOI[pOCI)I, OTpaﬁaTbIBaeMbIe Ha JCKIHH

Bcero
JacoB

Yyeono-
MeTOANYeCKOoe
ob0ecneuenmne

1

3

Jlekuust 1. OcHOBHbIe HamnpaBJIeHUs1 CO3JAaHUSA 0€e30TXOAHBIX
TEXHOJIOT Ui,

1. OCHOBHbBIE TEPMHUHBI U TIOHSTHSI.

2. [TpuHIMIBI CO3/1aHNs OE30TXOIHBIX TEXHOJIOTUN

3. Kparkas XxapakTepucThuKa XUMUYECKOW TPOMBIILIIEHHOCTH Poccun 1o
OTpacysiM XUMUHU

1-7

Jleknus 2. Cnoco0bl pa3paboTKu 0€30TXOJAHBIX TEXHOJIOTHYEeCKHX
MPOLECCOB.

1. I[lepcriekTHBHBIE CLIOCOOBI CHUKEHUSI OTXOJIOB.

2. Buenpenue sHeprocOeperaromux TeXHOJOTH.

3. I[ToBTOpHOE UCIIOJIB30BaHUE OTXO/I0B

4. OCHOBHBIE METO/1bl 00€3BPEKUBAHNUS MPOMBIIIICHHBIX OTXO0/10B

5. IlpoGiema paroHaIBHOTO YIIPaBJICHUS IPUPOJIHBIMH PECypCaMu

1-7

Jleknus 3. XuMuueckoe MPOU3BOJACTBO | My TH ero
HHTEeHCH(PUKALMH.

1. XapakTepucTuka XUMHKO-TEXHOJIOTHYECKOTO TIpoliecca.

2. [lytu uHTEHCU(UKALINN XUMUYECKUX IPOU3BOJICTB.

3. MeToaoJ0ruuecKue MPUHIIAITBI PEIICHHS MPOoOJIeM

4. XvMu4ecKkue NpUHIUIBI pelieHus: IpobiieM Ha IPOU3BOICTBAX

5. OobecrieueHne BBICOKOW HAACKHOCTH M CTAaOMIBHOCTH PabOThI
XHMHKO-TGXHOHOFH‘IGCKOﬁ CUCTCMBbI

1-7

Jlekuus 4. OcHOBHBbIC HANPaBJICHUS] MOBBIICHUS d(PPEKTHBHOCTH
HCIO/b30BAHUSA ChIPbEBBIX M JHEPreTHYECKHX PpPecypcoB B
NPOHU3BOACTBE NOJIUMEPOB

1. KomruiekcHOE UCTIOIb30BaHUE ChIPbSI B 0€30TXOAHBIX TEXHOJIOTHSX.
2. CoBeplIeHCTBOBaHUE 000PYAOBAHMS.

3. OCHOBBI PHEPTrOTEXHOJIOTHH.

4. TeXHOT€HHBII KPYTOBOPOT BEIIECTB

1-7

Jlekuus 5. Ucnosib30BaHMe BTOPHYHBIX MATEPHAJIBHBIX pecypcoB
1. IlepepaboTKa 1 yTUIH3ALMS OTXO/IOB.

2. Knaccudukarnust oTxo/10B.

3. OcHoBHBIE 0Os1acTH npuMeHeHust BMP

1-7

Jlekuuss 6. PaspaGorka M co31aHHe  TEPPHUTOPHAJIBLHO-
NPOMBIILIEHHBIX KOMILIEKCOB.

1. KoomnepupoBanue MPEANPUITHI Ppa3IMYHBIX oTpacnei
[IPOMBIIIIICHHOCTH.

2. OCHOBHBIE TePPUTOPHATHLHO-TIPOMBINIJICHHBIE KOMIUIEKCH Poccuu.

3. XuMuYeckre  TpOIecChl M HMHTErpajbHblE  XapaKTEPUCTHUKH
ITPOMBIIIIJIEHHBIX KOMIIJIEKCOB.

Jlekumst 7. Pa3paborka TeXHOJOTrHYeCKOH CcXeMbl HOBOIO
NPOM3BOACTBA.
1. OcHOBHBIE pPEKOMEHJAIMKU 10  DJEeMEHTaM 0e30TXOJIHBIX

1-7




TEXHOJIOTUYECKUX CHUCTEM.
2. CoBpeMeHHBIE pa3pabOTKH B 001acTH O€30TXOJHBIX TEXHOJIOTUH

Jleknmusi 8. IlpoekTHpOBaHHEe 3aMKHYTBIX BOJA0BOI0000POTHBIX 2 1-7
cHCTEM.

1. [Tyt CHM)KEHUS KOJIMYECTBA CTOYHBIX BOJI.

2. OuncTKa CTOYHBIX BOJ. BBII[GJICHI/IC IIEHHbBIX KOMIIOHCHTOB U3
CTOYHBIX BOJI.

IlepeyeHb 1a00paTOPHBIX PadOT - He MPEeAYCMOTPEHBI Y4eOHBIM IJIAHOM
IlepeyeHb npakTHYecKuX padboT

Tema npakTH4eckoro 3ausitus. Bonpocsl, orpadéaTbiBaeMble Ha Bcero Yueoro-
NPAKTHYECKOM 3aHATHH 4acoB METOIIHECIOe
olecreyeHue
1 2 3
OcCHOBHbIE  TPHUHIMUIBI  pacyeTa  CAHUTAPHO-3AIUUTHONW  30HBI 2 1-7
MPOMBIIIICHHBIX TPEANPUSITHIA
Ompenenenue kareropuu (Kjlacca) OIMACHOCTH — ITPOMBIIIUIEHHOTO 2 1-7
KOMILIEKCA
OreHka BO3JEHCTBUS MPEANPHUATHI HA OKPYKAIOIIYIO CPEIY 2 1-7
DKOHOMHUYECKUH MEXaHU3M OXpaHbl OKPYXKaoLIeil cpelibl 2 1-7
OneHka ypoBHs BBIOPOCOB BPEIHBIX BEIIECTB B aTMOC(epy 2 1-7
WuxenepHas 3anura 6uochepsl 2 1-7
HopmupoBanue 3arps3HsAOIMX BEIECTB B IOYBE 2 1-7
Pacuer xapakTepucTHK cCOPOCOB CTOYHBIX BOJI IPEIIPUSITUI B BOJOEMBI 2 1-7
3aganus 1JI CAMOCTOSAATEJILHOM Pad0ThI CTYJAEHTOB
Beero Yueb6Ho-
Bonpocs! 1J1s1 cCaMOCTOATEIbHOI0 U3y4YeHus (3aaHuA) Yacos MeToAnYecKoe
obecreyeHue
1 2 3
3ajauu 1o peanu3anu 0€30TXOAHBIX TEXHOJIOTUI 4 1-7
OkoxuMuueckue mporecchl. OCHOBHBIE 3arps3HSIONINE KOMIIOHEHTHI, 4 1-7
VCTOYHHUKH UX NOCTYIUIEHUS B OKPYXKAIOIIYIO Cpeay
DHeproTexHooryeckas nepapaboTka TBEpAOTo TOIIMBA 4 1-7
OuncTKa NPOMBIIUIEHHBIX BBIOPOCOB 6 1-7
Opranu3zanus KoMIsiekca 6e30TX0AHOTO MPOU3BO/ICTBA. 6 1-7
Be100op TexHOIO0rHUECKOr0 000pYJ0BaHUS 6 1-7
[Tpobnema OezomacHOM YTHIM3ALMM U PALMOHAIBHOTO HCIHOIb30BAHUS 6 1-7
OTXOJIOB XUMHUYECKHX MPOU3BOJICTB
OcHOBHbIE HamNpaBleHUS HAYYHO TEXHUYECKOIo Iporpecca B 00JacTH 4 1-7
OXpaHbl BOJIHBIX PECYPCOB

OobOpa3oBare/ibHbIE TEXHOJIOTMH
[Ipn peanmuzanuu ydeOHOro wmatepuana kypca «CoBpeMeHHbIe O€30TXOIHbIE
TEXHOJIOTUM UCIOJIb3YIOTCS paznuYHbIe oOpa3zoBaTebHbIC TEXHOJIOTHH,
CIIOCOOCTBYIOIIME CO3JaHUIO aTMOC(epbl CBOOOTHOW W TBOPYECKOW JUCKYCCHHM Kak
MEK]ly MpenojiaBaTeieM U CTYJEHTaMM, Tak U B CTyJeHuYecKou rpymnmne. Llenbto npu 3ToM
SBJISICTCSI  BBIPAOOTKA y CTY/JCHTOB HABBHIKOB UM  KOMICTCHIMH, IMO3BOJISIOIINX
CaMOCTOSTENIbHO BECTU UCCIEI0BATEIbCKYIO0 U HAYYHO-TIEJarOrHYeCKyIo padboTy.



[TpakTHyeckasi MOATOTOBKA MPH peannu3aluy y4eOHOW AUCHUIUIMHBI OpPraHU3yeTCs
IyTeM  [POBEIEHUS  MPAKTUYECKUX  3aHATHH, IPEeAyCMaTPUBAIOIIMUX  y4YacTHe
oOy4aroluxcst B BBIIOJHEHUU OTIEIBbHBIX JJIEMEHTOB pabOT, CBA3aHHBIX C Oyaylel
po(heCCUOHATIBHON JAESITENIHOCTHIO.

[IpakTryeckasl MOArOTOBKA TAK)KE BKIIIOYAET B C€Osl 3aHATHA JIEKIIMOHHOTO THIIA,
KOTOpBIE  MpeaycMaTpuBalOT Tmepenady ydeOHoW uHpopManuu  oOydaromumcs,
HEOOXOMUMOM NIl TOCHEAYIOIIEro BBIMOJHEHUS paboT, CBA3aHHBIX C Oymaymien
po(hecCHOHATBHON NeSTENbHOCTBIO.

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 IIPENOJIAaBATENEH, C OKa3aHHUEM KOHCYJIbTALMI U OMOLIM IPU MOJArOTOBKE
K KOHTPOJIbHBIM pab0TaM, BBIIIOJIHEHUH JTOMAIIHUX 3a/IaHuN

DoH/1 OLIEHOYHBIX CPEACTB

@DOHJT OLEHOYHBIX CPEACTB MO AMCIHUIUIMHE OOECIEYMBAET MPOBEPKY OCBOCHHS
IUTAHUPYEMBIX PE3yJbTaTOB OOYy4YEeHMs (KOMIETEHIMM W UX MHAMKATOPOB) MOCPEACTBOM
MEpPOIPUATHIA TEKYIIETO, PyOSKHOT0 M MPOMEKYTOYHOTO KOHTPOJIS 110 IUCHUILIMHE.

CBsi3p MEXly POPMUPYEMBIMU KOMIIETEHIIUSIMU U (pOpMaMK KOHTPOJISI UX OCBOCHHUS
IIPEJICTaBJIECHA B CIEAYIOLIEN TabnuLe:

HaumenoBanue
No /g | KOHTPOTHPYeMBI Kon u HaumeHnoBaHue HHIMKATOPa HaumenoBanue
X pa3zeiioB JIOCTHOKCHHST KOMIIETEHITUN OIICHOYHOTO CPEJICTBA
(Tembl)
Bxo/1HOW KOHTPOJIb
1 Bxonnoit VK-8 Bomnpocs! BxoaHOT0
KOHTPOJIb KOHTpOJIA (YCTHO)
ATTecTtanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH
2 Paznen 1 - YK-8; I1K-2; I1IK-7 KonrtponsHas pabora —
«OCHOBBI (MMCbMEHHO).
CO3JIaHUS Hoxknan — (ycTHO)
0€30TXO0IHBIX Tect - (MUCbMEHHO)
TEXHOJIOTUI»
Paznen 2 — VYK-8; T1K-2; I[IK-7 KonTponbhas pabota —
«IIpompIuieH- (TMCHMEHHO).
HBIE Hoxnan — (ycTHO)
KOMIUIEKCBI» Tect- (MMCHMEHHO)
ITpomMesxyTouyHas arrecranus
3 | 3auer VK-8; TIK-2; [TK-7 Bompocet  satiety
(ycTHO)

BxoaHo# KOHTpOJIH MpeIHa3HAYEH JIJIs1 BBISBJICHUS ITPOOEIIOB B 3HAHUSX CTYJICHTOB U
FOTOBHOCTM HMX K IMOJYYEHHIO HOBBIX 3HaHUW. OLEHOYHBIE CpEJICTBA MJi1 BXOAHOTO
KOHTPOJIS IPEACTABIISIIOT COO0H BOMPOCHI, KOTOPBIE 3a/1at0TCS CTYJEHTaM B YCTHOM (popme.




IlepeyeHb BONPOCOB BXOAHOT0 KOHTPOJIS

1. CoipbeBas 60a3a XUMHUYECKON TPOMBIIIIEHHOCTH.

2. Knaccudukanus ceipbs

3. UTo Takoe BTOpUYHbIE MaTEpPHAIbHBIE PECYPChI?

4. C kaKoil LeJIbI0 MPOBOAMUTCS KOMIUIEKCHAs epepadOTKa ChIpbs?

5. OcHOBHBIE MYTH TMOBBIINIEHUS OS()PEKTUBHOCTH HCIONB30BAHUS  CHIPHEBBIX
pecypcoB.

6. Knaccudukanus oTxo10B.

7. Yto Takoe KpyrooOopoT BOAbI B IPUPOJE?

8. OTx0/bI MPOU3BOJICTBA.

9. OTX0abI TOTPEOICHUS.

10. be3oTx0/1HBIE TEXHOJIOTHH.

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIIEMBII MOHHUTOPUHI YPOBHS
YCBOEHUS 3HAHUU U (OPMHUPOBAHUS YMEHHUI M HABBIKOB B TE€UEHHE ceMecTpa. TeKyIiuii
KOHTPOJIb 3HAHUN, YMEHUN WU HABBIKOB CTYJEHTOB OCYLIECTBIISIETCS B XOJ€ Y4EOHBIX
(ayIUTOpPHBIX) 3aHATHUM, MPOBOAUMBIX MO pacmnucaHuio. dopmMamMu TEKYyIIEro KOHTPOJIS
BBICTYIAIOT OMPOCHI HA MPAKTHYECKUX 3aHATUAX, PEIICHHE KOHTPOJIbHBIX padoT, TOKIIA b
U pedeparsl.

IIpuMmepsI 3aga4
Bapuanm 3aoauu Ne 1

B BO3IyXe MMEETCS CMECh BEIIECTB, C KOHIEHTparuei: ammuak — 0,04 mr/m’;
JTAOKCHUJ yTiieposa — 5 mr/m>; Metat — 0,02 mr/m°. COMOCTaBUTD TaHHBIE KOHIICHTPALIUU
Bemects ¢ [1JIK. Onpenenuts BemecTBa, obnanatomme 3hHEKToM CyMMaIiui.

Bapuanm 3aoauu Ne 2

[Ipy aHaym3e BO3AyXa Ha COIEpKAaHME O30HA  HCIOJb30BANACH  PEAKLUS
B3aMMOJICUCTBUSL €r0 C MOHAMHU JBYXBAJICHTHOI'O >Keje3a B KUCIOW cpene. Mccnemyemblii
BO3IYyX AaCHHUpUPOBAICS B TeYeHHE 35 MHUHYT €O CKOpocThio 0,5 11/4. DKBHUBaJICHTHOE
coJiepkaHre 030Ha B Tpode coctaBwio 3,80 MKr. PaccuuTarh KOHIIGHTpAlMIO O30HA B
HCCIIElyEMOM BO31yXe, eciii 0TOop mpoOs! npoBoawmiics npu 19 °C u gasnenun 105,6 kl1a.

Bapuanm 3a0auu Ne 3

HNMeeTcsi HECKOJIBKO pe3yJIbTaTOB, MOJYYEHHBIX AHAJIUTUKOM IPU BBIMNOJIHEHUHU
aHaJIM30B JIOJIOMUTA JUIS OTIPEICIICHHS TIPOIICHTHOTO cojaepkanus 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
CTATUCTUYECKYIO0 00pabOTKY SKCIIEPUMEHTAIIBHBIX JaHHBIX.

IlepeyeHb TeM 1JIA MOATOTOBKH JI0KJIaJa
1. Dxonoruueckue MpoodIEeMbl MPOU3BOICTBA OPTAHUYECKUX YIOOPEHUH.
2. DKOJIOTUYECKUE TIPOOIEMBI B TPOU3BOCTBE CEPHON KUCIOTHI
3. DKkonoruvyeckre mpooIemMbl B MPOU3BOACTBE (HOCHOPHOI KUCIOTHI
4. IToBepXHOCTHO-aKTHBHBIE BEILIECTBA B BOJIE



5. A3oTconepkalie — OpraHMYecKHe  COCOUHEHHs:  (PyHKUMH,  TOJy4YEeHHE,
HKOJIOTUYECKHE MTPOOIIEMBI
6. OCHOBHBIE TEXHOJIOTUHU NIEPEPAOOTKH TPOMBIIINIEHHBIX OTXOI0B
7. OuucTKa U CaMOOYMCTKA BOJIbI
8. [IpoGiema oxpaHbl OKPYKAIOIICH Cpelibl B TEXHOJIOTUU OPTaHUYECKOTO CUHTE3a
9. Pa3paboTka TeXHOJIOTHH BHICOKOW KOHBEPCHH
10. CoBpemeHHBIE KOHIICTITNN 0€30TXOHBIX TEXHOIOTHI B Poccum.
11. ITpuHuMIBL pa3padOTKH MAIIOOTXOAHBIX U O€30TXOIHBIX TEXHOJIOTHA.
12. CniocoObI pa3paboTKu O€30MaCHBIX TEXHOJIOTUH.
13. TexHOonOTrMYECKUE MyTH CHIKEHUSI OTXOJIOB XMMUYECKUX MPOU3BO/ICTB.
14. I1lytn nHTeHCU(UKAITUY XUMUYECKUX TTPOU3BO/ICTB.
15. IIpumepbl 6€30TXOAHBIX MPOU3BOJICTB.
16. Vcnonb3oBaHue U yTUIN3AIUS TIOJTUMEPHBIX MaTEPHUAJIOB.
17. Bropuunbie SHEpPropecypchbl XAMUYIECKUX MPOU3BOICTB U ITyTH MX UCTIOIb30BaHMS.
18. Bogoo60opOoTHBIE 3aMKHYTHIE CHCTEMBI.
19. Pa3paboTka TEXHOJIOTHYECKON CXeMbl O€30TXOAHBIX TEXHOJIOTUH.
20. BpiieneHne HeHHbIX KOMIIOHEHTOB U3 CTOYHBIX BOJ.
Tect Ne 1 pazgesna «OcHOBBI co31aHUsA 0€30TXOAHBIX TEXHOJIOT WD
1. Xumuueckasi MpOMBIIIJIEHHOCTD MTOIYYaeT ChIPhE OT:
a) JIECHOM MPOMBIIIEHHOCTH, MAIIMHOCTPOEHUS, HeTenepepaaboTKu
0) MEeTa/TypIruu, JIECHOU U TEKCTUIILHON MPOMBIIIICHHOCTH
B) JIECHOU U He(dTenepepadaThIBalOMIECH MPOMBILIIEHHOCTA U METAJTyprun
2. CoBpemMeHHasi XuMU4ecKasi IPOMBIIIIEHHOCTb MTPUBS3aHa B OCHOBHOM:
a) K MeCTaM CKOIUICHHUSI HaCeJIeHUs
0) Kk palioHaM J00bIYU U TIepepadoTKu HeTH U ra3a
B) K MaJIOHaCEJICHHbIM MeCTaM
3. XuMu4ecKasi IPOMBIIIJIEHHOCTD:
a) UCIOJIb3YET BCE BUJIBI PECypCOB
0) co3aeT HOBbIE MAaTEepUaIb
B) UCMOJIb3YET CHEUUAIBHO TOJTOTOBIEHHOE ChIPbe
I') BEpHBI BCE YTBEPKICHUS
4. MHOTO BOJIbI, SJIEKTPOIHEPTUHU U ChIPbs TPEOyeTCs 7151 IPOU3BOACTBA:
a) KUCJIOT JIJIsl TPOU3BOACTBA
0) moIMMepoB
B) HICKyCCTBEHHOTO KaydyKa
8. [ToTpebuTensckuii hakTop BayKeH AJIsl MPOU3BOJICTBA:
a) KUCJIOT U TIacTMace
0) KHCTIOT U XUMHUYECKUX BOJIOKOH
B) KUCJIOT U COJEHN



5. HazHauenwue muiatsl 3a 3arpsi3HEHUE OKPYKAIOLIEH CPelbl — 3TO
a) KoMreHcanus 3a npuunHsemMsiii Bpen OC
0) CTUMYJISILIUS 32 COKpAIllEHHE BEIOPOCOB U 9KOHOMUYECKOE 00ECIIEUeHUE 03/I0POBICHUS
OXpaHbl OKPYKAIOIICH Cpeibl
B) KOMIIGHCAlUS MPUYMHIEMOTO Bpea, CTHUMYJSIUAS COKpAIIeHUS BBIOPOCOB U
sKOHOMHUYECKOe obecriedeHue o3aopoieanst OC

6. 3ajauaMy MOHUTOPUHTA SIBIISFOTCSL:
a) opraHu3aius CUICTeMaTUYECKUX HAaOII0ICHNH 32 U3MEeHEHUuEeM Ouochepbl
0) olleHKa HaOJII0/IaeMbIX U3MEHEHUM
B) BBISIBJICHUE aHTPOTIOTEHHBIX sBJICHUM (9(pheKTOR)
I') BCE MEPEYUCICHHOE

7. Korma Obuto 0OOHapyX€HO TJIO0AJIBbHOE PACHpPOCTPAHEHUE PaAAHMOAKTUBHBIX
BeIIECTB B aTMocdepe?
a) B cepeaune 40-x rr. XX B.
0) B cepeaune 50-x rr. XX B.
B) B cepeanne 60-x rr. XX B.

8. I[Iporpamma EMEII Bkitouaer:
a) oTOOp MPo0, UX aHATIU3 U OMPEICTICHUE XUMUUECKIX XapaKTEPUCTUK
0) cOOp aHHBIX O BBIOPOCAX; U3BMEPEHHUE KOJIMYECTBA 3arps3HSIONIMX BEIIECTB B BO3AYXE U
0CaJIKax, MOJEIMPOBAHME aTMOCHEPHOTO MEPEHOCA U BBINAJCHUHN 3arps3HUTENICH BO3IyXa
B) IOCTPOEHUE MATEMAaTUUYECKUX MOJIETIEH I OEHKH TPAHCTPAHUYHBIX TOTOKOB
I') COMOCTABJICHUE AKCTIEPUMEHTAIBLHBIX U PACUECTHBIX JaHHBIX

9. Kakue mpuopuTeTHBIC 3aTPS3HUTENN ONPENETSIOTCS B OUoTe?
a) CBUHEII
0) KagMuid
B) 3,4 — 6ensnupen, AT
I') BCE MEPEYUCICHHOE

10. U3 kakux craguii COCTOUT aHATMTUYECKUI KOHTPOJIb KAY€CTBA OKPYKAIOILEN CpPeIbI?
a) BEIOOp MecTa 0TOopa mpoOkl, 0TOOP MPOOHI
0) 00paboTKa POOKI, U3MEPEHHE KOHIICHTPAILIUU 3arps3HUTENCH
B) MaTeMaTuyeckasi 00paboTKa JaHHBIX U UX MMPOBEPKA
T') BCE MEPEUUCITIEHHOE

Tect Ne 2 pa3znena «IIpombliieHHbIe KOMILIEKChD)

1. Acuauduxanus — 3T0?
a) TMPUPOIHBIA MPOLIECC MOBBIIEHUS KHUCIOTHOM pEaKIMM KOMIIOHEHTOB OKpYKarouien
Cpelibl;
0) aHTPOIIOT'CHHBIN TPHUPOIHBIN MPOIECC MOBBIIMICHUS KHUCIOTHON PEaKIMU KOMIIOHCHTOB
OKPYXaroUIen Cpebl;
B) aHTPOIIOTE€HHBIN MPUPOJHBIA MPOLIECC TOHUKEHUS KUCIOTHOW PEaKIUU KOMIIOHEHTOB



OKPYXKarOUIEH CPEIbL.
2. K meponpusiTusiM 1O palOHaIbHOMY pPa3MEIIEHUI0 MCTOYHUKOB 3arpsi3HEHUIM
OTHOCSITCS?
a) BBIHECEHHWE MPOMBILIUICHHBIX NPEANPUATUN U3 KPYIHBIX FOPOJIOB B MaJOHACEICHHBIE
parioHBI; pallMOHAIbHAs INIAHUPOBKA TOPOACKON 3aCTPOUKY;
0) onTHUMallbHOE PACIMOJIOKEHNE MPOMBIIIICHHBIX MPEANPUATHN C y4E€TOM TOomorpaduu
MECTHOCTH M PO3bl BETPOB; YCTAHOBJIEHHWE CAHUTAPHO-3AIIUTHBIX 30H BOKpPYT
MIPOMBILIUICHHBIX MPEATPUATHI;
B) 00a BapuaHTa BEPHBI.
3. K MeTo1aM Cyxoil OUMCTKH OT a’3p0O30JI€i OTHOCATCS?
a) AIEKTPOCTATUYECKUE, MEXaHUYECKHUE, 3BYKOBAsI KOATYJISALUS;
0) xemocopO1us, axcopOImsi, abcopOITus;
B) (PUIBTPOBaHUE, TEPMUUYECKHUE, MEXAaHUUECKHUE.
4. Ha yéM oCcHOBaH NpHUHLMI PadOTHI MBUICOCATUTENBLHON KaMephl?
a) OCaXJCHUE B3BEIICHHBIX YACTHUIL IO/ IEUCTBUEM CHIIbI TSHKECTH;
0) oca)kJeHNe B3BELICHHBIX YACTHIL 10/ JCHCTBUEM I'PaBUTALIMOHHOW CUJIBI;
B) OCa)KICHHE B3BEIICHHBIX YaCTHUIL IOl AEMCTBUEM TaHT'€HCAJIbHOW CUJIBI.
5. AxcopOuus ocHOBaHa Ha —
a) Ha MOIJIOIIEHHH BPEIHBIX Ta30B M IMAPOB TBEPAbBIMU a0OCOpOEHTaMH, HUMEIOIIMMU
Pa3BUTYIO MUKPOIIOPUCTYIO YJEIbHYIO TOBEPXHOCTB;
0) Ha MOIJOLIEHWU BPEIHBIX Ta30B W MapoOB TBEPABIMU aJCOPOCHTAMHU, HMEIOUIMMU
Pa3BUTYIO MUKPOIIOPUCTYIO YAEIbHYIO TOBEPXHOCTH;
B) Ha MOTJIOLIEHUU BPEIHBIX Ta30B U MApOB TBEPIbIMH WM KXUAKUMHU aOCOpOEHTaMHu,
MMEOIIHMMH Pa3BUTYI0 MUKPOIIOPUCTYIO YJIEIbHYIO IOBEPXHOCTD.
6. PanqnoakTrBHBIE 3JIEMEHTBI OTHOCATCS K .. ...
a) XUMUYECKHUM 3arpsi3HUTEISIM TUAPOCPEpHI;
0) OMOJIOTMYECKUM 3arpsI3HUTEISAM TUAPOCHEPDI;
B) (PU3UUECKUM 3arps3HUTEINIAM TUAPOChEpHI.
7. UTO HY’KHO YYUTBIBaTh IPHU BHIOOpE MecTa OTOOPOB MPOOHI?
a) reorpaduueckue, TeoJIOrHuecKre U IKOJIOTHYeCKue 0COOEHHOCTH N3Y4aeMOro paiioHa
0) XxapakTep pacupeesIeHUs 3arpsiI3HUTEINS. BO BPEMEHU
B) XapakTep pacrpeaeseHus 3arps3HUTENS B IPOCTPAHCTBE
') BCE MEPEUYUCIIEHHOE.
8. OmunoKu MH0OBIX UBMEPEHUH, B TOM YKCIIE U AHAITUTUYECKHUX, MOTYT OBITh:
a) CUCTEeMaTHYECKUMHU
0) ciy4ailHbIMU
B) TpyOBIMH
I') BCE BBILIEMIEPEUYNCIEHHOE



9. OnuH U3 crmoco00B CO3aHUS MAJTOOTXOTHBIX TEXHOJIOTHH:
a) 3aMKHYTbIE ITUKJIBI
0) YMeHbllleHre 00beMa BBIITYCKaeMOU MPOTyKIIUU
B) YBeJIMUCHHE SHEPTOEMKOCTH MPEANPUITHI
r) Her npaBunbsHOro oTBeTa
10. IIpu oGopoTHOM BOIOCHAOXKEHUH BOJA. ..
a) Mcnonb3yercs 1uist 000rpeBa xKUiblX 30aHUI
0) [ToBTOpHO MCTIONIB3YETCS B MPOU3BOJICTBE
B) CiiBaeTcs B CHelMalbHble OTCTOMHUKHI
Kpurtepumu onieHKkH TeCTOBBIX 3aaHMIA:
1. [TomHOTA 3HAHUH TEOPETUYECKOTO0 KOHTPOJIUPYEMOTO MaTepurara.
2. KonnuecTBO NpaBUIIBbHBIX OTBETOB.
[IpomexyTouHas aTTecTalus OCYIIECTBIAECTCS B (popMe 3ayeTa.
Bonpocsl BLIXOAHOT0 KOHTPOJIA (3a4eT)
1. IIpuHIMIIBI CO3AaHUsT O€30TXOAHBIX TEXHOJIOTUN
2. OCHOBHBIE TEPMUHBI U TIOHATHS.
3. CriocoOsI pa3padoTku 6€30TXOIHBIX TEXHOJOTHUECKUX MIPOIIECCOB.
4, XapaKTepUCTHUKAa XUMHKO-TEXHOJIOIMYECKOT0 Mpoliecca.
5. XuMu4decKkoe MpOU3BOCTBO U IyTH TO WHTECHCU(UKAITUN

6. OcHOBHBIC  HampaBlICHUs  MOBBIMICHUS  A(PQPEKTUBHOCTH  HCIIOJIH30BAHUS

CBIPBEBBIX PECYPCOB.

7. OCHOBHbIE  HaINpaBJ€HUs  MOBbIIEHUS A(PPEKTUBHOCTH  HCIOIH30BAHUSA

HYHEPreTUYECKHUX PECYPCOB
8. KoMIuiekcHoe ncnosib30BaHue ChIPhsl B 0€30TXOHBIX TEXHOJIOTHUSX.
9. Ucnonb30BaHre BTOPUYHBIX MATEPHAIIBHBIX PECYPCOB.
10. TlepepaboTka 1 yTUIN3ALUS OTXOIOB.
11. Pa3zpaboTKa 1 cO3/1aHU€ TEPPUTOPUATBHO-ITPOMBIIUIEHHBIX KOMILIEKCOB.
12. KoonepupoBaHue mpeanpusITHA pa3IndHbIX OTpaciield IPOMBIIIJICHHOCTH.
13. Pa3paboTka TEXHOJOTUIECKON CXEMBbI HOBOTO TIPOM3BOICTBA.
14. Co3nanue BOJ0OOOPOTHBIX CUCTEM.
15. TlyTu cHMXKEHUs KOJTMYECTBA CTOYHBIX BOJI.
16. Briaenenue 1eHHBIX KOMIIOHEHTOB U3 CTOYHBIX BO/I.
17. Ucnionb30BaHus OTXO/I0B IPOU3BOACTBA MUHEPAIBHBIX y100pEHUIA.

IIkaJbl oLeHKH 00pa30BaTeJIbHBIX 10CTHKEHU I

banabl
(uToroBoit OcBoenue
PEUTHHTOBOM | KOMIETEeHIHH

OLIEHKH)

TpeboBaHusi K 3HAHUAM




100-85 [IponBunyThIii | OTBETHI HA TIOCTaBJICHHBIE BOMPOCHI  IOJHBIC, UYETKUE W

YpOBEHb pa3BepHyThle. PelmieHus 3amay  JIOTMYHBI, JIOKa3aTelbHBI U
JEMOHCTPUPYIOT aHaJUTHUYECKUE M TBOPYECKHUE CIIOCOOHOCTHU

CTYyJICHTA.
84-70 Cpennuii JlaroTcst moJsiHble OTBETHI HA MOCTaBIIEHHbIE BOIpOCHl. [lokazano
YpOBEHb YMEHUE BBIJIETATh NIPUUMHHO-CIEACTBEHHBIE CBsA3U. [Ipu pemenun

3aja4 JIONMYyIICHBl HE3HAYUTEIbHBbIC OIIUOKH, HWCIPABICHHBIC C
MTOMOIIIBIO «HABOJISIIINUX» BOITPOCOB MPEIOIaBaTEIsl.

69-60 bazoBsrit OTBeTbl Ha BONPOCHI M  PEIICHHWs IOCTaBJICHHBIX  3ajad
YPOBEHb HEJOCTATOYHO TOJHBIC. JIoTHKa ¥ MOCIeA0BaTEIHbHOCTh B PEIICHUT
3aj]]a4 IMEIOT HapyleHus. B oTBeTax OTCYTCTBYIOT BBIBOJIBI.

HUtoroBasi oOlleHKAa BBICTABISAETCS IyTeM MepeBoja HaOpaHHBIX OaioB B

COOTBETCTBHH CO CICAYIONMEH TaOIHUIICH:

O1eHKa 110 5-0aIbHOM MIKAJIE LR DO S PSR L Onenka ECTS
AK3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D
33— «wo » 65-69
(VOOBIEMBOPUMENLHO 60-64 E
2 — «Hey0081emeopUMeENbHOY Menee 60 F

Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE o0ecliedyeHue y4eOHOH IUCIUIIIHHBI
OcHoBHas nuTeparypa:
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oe3omnacHoctu: y4. nmocobue / A.B. XapnamoBa, A.M. Ca3zonoBa, O.U. KonsiTeHkosa. -
Cankt-Ilerepoypr: III'YIIC - Y. 1 - 2019. - 52 c¢. Pexum pgocryna:
https://e.lanbook.com/reader/book/153625/#3

2. I'ycetixanoB M.K., MaromenoBa ¥Y.I'. CoBpemeHHbIE TTPOOIEMBI €CTECTBEHHBIX
HayK: y4. mocobue. — 6 m3a.-e. / ML.K. I'yceitxanos, Y.I'. Maromenosa. - CII6.: U3a-Bo
Jlanb, 2018. — 276 c. Pexxum gocryma: https://e.lanbook.com/reader/book/103902/#2

3. [HenucoB B.B., JlemncoBa W.A. OCHOBBI TPHUPOIONOIL30BAHUS H
sHepropecypcocOepexenus: yu. mocodbue / B.B. Jlenncos, U.A. Jlenncosa — 2-¢ u3n. —
CIIo.: N3na-Bo Jlanb, 2019. — 408 C. Pexum JOCTyma:
https://e.lanbook.com/reader/book/113632/#2

4. IlIupokos F0.A. Dxomornueckas 0€30MaCHOCTh Ha MPEANPHUATHH: Y4. mocooue /
IO.A. IupoxoB. — 2-e u3n. — CII6.: U3n-Bo Jlans, 2018. — 360 c. Pexxum nocryna:
https://e.lanbook.com/reader/book/107969/#2
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6. Kpusomeun J[[.A., Imutpenko B.Il. OcHOBBI 3KO0JIOrHYECKOW OE30MaCHOCTH
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npon3BoACTB: yu. mocooue / J[.A. Kpusomenn, B.I1. Imutpenko. — CII0.: U3n-Bo Jlanp,
2015. — 336 c. Pexxum nocrtyna: https://e.lanbook.com/reader/book/60654/#4

7. Beromkun A.I'. MHkeHepHas 3amiydTa BOJHOM cpeabl: yd. mocobue / A.T.
Beromkun. - CII6.: Ws3n-Bo Jlawp, 2014 — 416 c¢. Pexum jgocryna:
https://e.lanbook.com/reader/book/49467/#2

IIporpammHoe o0ecnieueHue u MHTEepHET-pecypcehl:

- IPOIIECC  pealu3aluk  O0pa30BaTENbHOW  MPOTpaMMBl 1O  JUCITUTUIMHE
«CoBpeMeHHbIe 6€30TXO0/IHbIE TEXHOJIOTHM» B COOTBETCTBUU ¢ TpeboBanusimu OC HUAY
MU®DOU obecneyeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOrPaMMHOIO
oOecIieueHus;

- TIepeYeHb PECypcoB MH(GOPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHOU ceTu «HTepHeT»
HEOOXOJIUMBIX ISl OCBOCHUS TUCIUILINHBI:

1. Equnoe okHO JoCTyma K oOpa3oBaTesbHBIM pecypcaM (paszaen «MareMatuka u
€CTECTBEHHOHAYYHOE 00pa30BaHUE», MOAPaA3Aes «IKOJIOTHUs») [DNEKTPOHHBIN pecypc]| —
Pexxum noctyna: http://window.edu.ru/;

IMepuognueckue U3TaHUS:

1. «Okosoruss NpPOU3BOACTBA»: HAYYHO-NPAKTUUECKUM KypHAI [DIEKTPOHHBIN

pecypc] — Pexxum nocryna: https://www.ecoindustry.ru/

2. «OKOJOorus ¥ MPOMBINIIEHHOCTh Poccrny»: 0OIIeCTBEHHBIN HayYHO-TEXHUYECKUI

KypHaJ [ DNeKTpoHHEIH pecype| — Pesxxum noctyna: https://www.ecology-kalvis.ru/jour
MarepuajibHO-TEXHHYECKOe o0ecreyeHre y4eOHOM IM CIUIIIMHbI

JlekimoHHBIE  3aHATUA NOPOBOJATCS B  CHEUHAIU3UPOBAHHBIX  AyJAUTOPHUSX,
OCHALECHHBIX MYJIbTUMEIUNHBIM 000PYIOBAHUEM.

MynbTUMeTUIHBIN KypC JEKIHH, BUACO(DUIbMBI, MAKEThI U TJIAKATHI.

Y4eOHOo-MeTOAUYECKHE PEKOMEHIALMH VISl CTYACHTOB

1. Yka3zanus 1151 mpoCiIyIIMBaHUS JIEKIIHMA

Ilepen HavasoM 3aHATHI BHUMATEIBHO O3HAKOMUTHCS C Y4YEOHBIM IUIAHOM
ITPOBEJCHHUSI JIEKIMW U CIIMCKOM PEKOMEHJOBAHHOMW JIUTEPATYPHI.

[lepen nmocemeHnemM O4epeTHON JIEKIUN OCBEKUTD B MTAMSITH OCHOBHBIE KOHIEIIIUN
NpoHJeHHOro paHee Marepuana. IloAroroBuTh mpu HEOOXOJUMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThbcesi, 4TO BOIPOCHI MOTYT OBITh TPOCTHIMH.

Ha iekuuu OCHOBHOE BHHMaHHE CJeayeT yAensaTh He QopmyraMm u
MAaTeMaTUYECKUM BBIKJIAAKAM, & CONEPKAHUIO M3Y4acMbIX BOIIPOCOB, OIPEHECICHUSM U
ITIOCTaHOBKAaM 3aJad.

B nporecce u3ydenus JIEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTo
BO3BpAILATECS K OCHOBHBIM TOHSTHSIM W METOJAaM pElIeHHs] 3ajad (31eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYICHTOB).

JKemarenbHO MCIONB30BATH KOHCIIEKTBI JIEKIIMM, B KOTOPBIX HCIIOJIb3YETCA
NPUHATAS MpernoaBaTesieM CUCTeMa 0003HaYEHUIA.
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Jlnst Gonee moapoOHOTO M3YyUEHHs Kypcea ciaeayeT paboTaTh ¢ peKOMEHIOBAHHBIMU
JIUTEPATyPHBIMU UCTOYHUKAMU ¥ BHOBb MOSIBIISIFOIIIMMUCS UCTOYHUKAMM.

2. YKa3zaHud IJ14 y4acTUsl B IPaKTUYECKUX 3aHATUSIX

Ilepen moceinieHueM MPAKTUYECKOIO 3aHATHUS YSICHUTh TEMY U CaMOCTOSTEILHO
W3YYUTh CBSI3AHHBIC C HEW MOHITUSA U METOJbI PELICHUS 3a/1a4.

Ilepen peinienneM 3a7ay aKTUBHO Y4acCTBOBATh B OOCYKJAEHUU C IMPENOJABATEIEM
OCHOBHBIX IMOHSITHM, CBSI3aHHBLIX C TEMOM 3aHSATHUSL.

B npouecce pemieHns 3a1a4 BECTH TUCKYCCHUIO C TIPEMOJABATENIEM O MPABWIBHOCTH
MIPUMEHEHHS METOJIOB X PEIICHUS.

ITo BO3MOXKHOCTH CaMOCTOSITEJIBHO JIOBOJIMThH PEIICHUE MpeaaraeMbiX 3aaad 10
OKOHYATEJILHOTO UTOTA.

B xon11e mpakTruecKkoro 3aHITHs PU HEOOXOIMMOCTH BBISICHUTH y TIPETIOaBaTEeIs
HESICHBIE BOMPOCHI.

OcHOBHBIE pe3yJIbTAThl BHIOJHEHUS pa00OThl HEOOXOAUMO pacreyaraTh.

3.YkazaHus JJ1s BBITIOJTHEHHUS CAMOCTOSTEIbHON paOOThI

[TonyunTs y mpenogaBaTelisi 3aJaHUE M CIIMCOK PEKOMEHJIOBAHHOW JIUTEPATYPHI.
N3yuyeHue TEOpETHYECKHX  BOMPOCOB  CIEAYET MPOBOJUTH MO  BO3MOMXKHOCTH
CaMOCTOSITEJIbHO, HO MPH 3aTPYTHCHUSAX 00paliaThcs K MPErnoaaBaTeto.

[ToaroToBUTH MUCHMEHHBIN OTUET O MIPOJICTIAHHON padoTe.

[Ipu BbINOTHEHUU (PPOHTANIBHBIX 33JIaHUI MO YCMOTPEHUIO TIpernoaaBaresis padoTa
MOXET OBITh OIlEHEHAa 0€3 MUCHMEHHOI0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJBLHBIC
BOIIPOCHI, PU YCIIOBUH aKTUBHOM CAaMOCTOSTEIBHOU paOOTHI.

[ToATOTOBUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

MeTtoanyeckue peKOMEHAAUN [JIsl IIpenojaaBaTeaen

1. Ykazanus 115 npoBeAeHUs JEKIUH

Ha nepBoit BBOAHOM JIEKIIMH cAeiaTh 00U 0030p coaep KaHus Kypca U OTMETHTh
HOBBIE METOJbI U MOAXOJbl K PEIICHUIO 33J]a4, pACCMATPUBAEMBIX B KypCe€, JOBECTH 10
CTYJIEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH HA BOMPOCHI.

[Ipy moAroTOBKE K JIEKIIMOHHBIM 3aHSTUSM HEOOXOAUMO MpOJaymMaTh IJIaH €ro
MPOBEJICHUS, COAEPKAHNUE BCTYMUTEIBHOW, OCHOBHOM M 3aKJIFOUUTEIIHON YacTH JICKLIUH,
03HAKOMHUTHCSI ¢ HOBUHKAMH YYCOHOM M METOIWYECKOM JUTEpaTypbl, MyOJUKAIUSIMH
MEPUOJNYECKON TE€YaTH MO TEeME JIEKIMOHHOIO 3aHATHA. llepen M3JI0)KEHHEM TEKYIIEro
JEKIIMOHHOTO MaTepuajia HAlMOMHUThL OO0 OCHOBHBIX HWTOTaX, JOCTUTHYTHIX Ha
npenpiaymmx Jgeknusax. C 3Tol 1enblo 3aJaTh HECKOJBKO BOMPOCOB ayAUTOPUU U
OCYILIECTBUTH BHIOOPOUYHBIN KOHTPOJIH 3HAHUS CTYICHTOB.

B Xone JNEKIMOHHOTO 3aHATHS MpenojaBaTelb JOJDKEH Ha3BaTh TeMy, y4eOHbIC
BOINPOCHI, 03HAKOMHTH CTYJIEHTOB C IIEPEYHEM OCHOBHOU U JOTOJHUTEIBHOW JIUTEPATYPhI
o TeMe 3aHATHs. PackpbiBas coqepikanne y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATH BHUMAHUE
CTYJICHTOB Ha OCHOBHBIX KATETOPHSX, SBIEHUAX U TMPOIECCaX, OCOOEHHOCTSIX HUX



poTeKkaHus. PacKpbIBaTh CyIIHOCTh M COEPKAHUE PAZIMUHBIX TOUEK 3PEHUS U HAYUHBIX
MOJIXOJI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUM U MPOILIECCOB.

Cnegyer apryMeHTUPOBAaHO OOOCHOBaTh COOCTBEHHYIO MO3UIMIO MO CIOPHBIM
TEOpEeTHYECKUM BorpocaM. IlpuBonuTh mnpumepsl. 3anaBaTb MO XOJY H3JIOKEHUS
JEKIIMOHHOTO MaTepraja pUTOPUYECKHE BOIIPOCHl U CaMOMY JaBaTh Ha HUX OTBET. DTO
CIOCOOCTBYET AaKTHBU3ALIMH MBICIUTEIBHON NESITEIIbHOCTU CTYIEHTOB, MOBBIIIEHUIO HX
BHHMaHHS M HMHTEpeEca K MaTepualy JEeKLHH, ee cojepxkanuto. [IpernogaBaTens T0JKEH
PYKOBOJIHUTH pPabOTON CTYAEHTOB IO KOHCHEKTUPOBAHUIO JIEKIMOHHOIO Marepuala,
NOIYEPKUBATh HEOOXOJUMOCTh OTPAXKEHUS B KOHCIEKTaX OCHOBHBIX IOJIOKEHUHN
U3y4aeMoi TeMbl, 0CO00 BBIJENSS, KaTeropruaabHbIi anmapar. B 3akiIounTeIbHOM YacTu
JEKIMH Heooxoaumo chopmynupoBaTh OOIIME BBIBOJBI IO TEME, PACKPHIBAIOIINE
COJIep’)KaHHEe BCEX BOIIPOCOB, IMOCTABJIECHHBIX B JEKIUU. OOBSIBUTH IUJIAH OUYEPEIHOTO
MPAaKTUYECKOIO 3aHSITHS, aThb KPAaTKUE PEKOMEHJALMHU IO TMOJITOTOBKE CTYIEHTOB K
cienyromerd jekuuu Omnpenenutb MECTO W BpeMs KOHCYJbTallMM  CTYJEHTaM,
MO>KEJIaBIIUM BBICTYIIUTH C IOKJIaaMu U pedepaTamu.

Ha nocnenneit nexkuuu yaenuTs BpeMs A 0030pa HanOoJiee BaKHbBIX MOJIOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus sl IPOBEJAEHUSI CEMUHAPCKUX MPAKTUYECKUX 3aHATHM.

[Ipy MOATOTOBKE K IMPAaKTHUECKOMY 3aHSTUIO NPENOAaBaTeN0 HEOOXOAUMO YTOUHUTH
IUIAH €ro MpOBENEHUs, MPOAyMaTh (POPMYIMPOBKM U COAEPKAHWE YYEOHBIX BOMPOCOB,
BBIHOCHUMBIX Ha 00CY>KJIEHUE, 03HAKOMUTHCS C HOBBIMH ITyOJIMKAIMAMU 10 TEME NPAKTUIECKOTO
3aHsATHSI. MOXKHO 3aBeCTH padOuyl0 TeTpajib, B KOTOPOM YUUTHIBATh IMOCEIIAEMOCTh 3aHSATHMA
CTYJIEHTaMH 1 OLICHUBATh UX BBICTYIUICHHUS B COOTBETCTBYIOLIMX Oaiax.

Oxas3plBaTh METOAMYECKYIO IIOMOIIb CTYAEHTaM B TOATOTOBKE JOKJIAN0B H
pedepaToB MO aKTyaJbHBIM BOINpOcaM o0OCyXJIaeMoil TeMbl. B Xone mpakTHuecKoro
3aHATHS. BO BCTYIMUTEJIBHOM CIIOBE PACKPBITh TEOPETUYECKYHD M IPAKTUYECKYIO
3HAYUMOCTb TEMBbI 3aHATHSI, ONPEACIIUTD MOPSAOK €ro MPOBEICHHUS, BpeMsl Ha 00CyKIeHHE
KaXJI0T0 y4eOHOro BOMpoca.

J1aTh BO3MOKHOCTB BBICTYIIUThH BCEM JKEJIAIOIINM, a TAKXKE MPEJIOKUTh BBICTYITUTh
TE€M CTYJIE€HTaM, KOTOPbIE IO TEM WJIM MHBIM IPUYMHAM MPOITYCTUIIN JEKIIMOHHOE 3aHITUE
WIM TPOSIBISIOT MAacCUBHOCTh. LlenecooOpa3zHo B xoae oOCykaeHUs! y4eOHBIX BOIIPOCOB
3a/1aBaTh BBICTYNAIOIIMM WU ayJAWUTOPUU AOMOJHUTEIbHbBIE M YTOUHSIOIIME BOIPOCHI C
LENbI0 BBIACHEHUS HMX TMO3MIMHA MO CYyIIECTBY 00cyxknaeMbix mpodsem. I[loompsTs
BBICTYIUICHUSI C MeCTa B BHJE€ KpaTKUX JOIMOJHEHWM U TOCTAaHOBKHA BOIPOCOB
BBICTYMAIONIMM M TpernojiaBarento. B 3aKkiIouuTeNIbHOM 4YacTh MPAKTUYECKOTO 3aHSATHUS
ClelyeT TMOJIBECTM €ro MTOTH: JaThb OOBEKTUBHYIO OIEHKY BBICTYIUICHUN KaxKJI0TO
CTYJCHTA U y4eOHOU IpyMIibl B 11eJIOM. PacKpbITh MOT0KHUTENbHBIE CTOPOHBI M HEIOCTATKH
IIPOBEIEHHOI0 NPAKTUYECKOTO 3aHATHA. OTBETUTh HAa BONPOCHI CTyIeHTOB. Ha3zBate Temy
OUYEPETHOIO 3aHATHS.



3.YKka3aHus 10 KOHTPOJIKO CAMOCTOSTENIbHON paOOThI CTYIEHTOB

[To ycMoTpeHuro mpemnojaBaTelsis 3aJaHUE Ha CaMOCTOSITENIbHYIO pabOTy MOXKET
OBITh MHIMBUTyaJIbHBIM U (PPOHTAJIBHBIM.

[Ipy wuCHONB30BaHMM WHAUMBUIYAJIBHBIX 3aJaHUNA  TpebOOBaThb OT CTyJEHTa
MUCHbMEHHBIN OTYET O MPOJICIAHHON padoTe.

[Tpu nmpumeHeHuu (PPOHTANBHBIX 3alaHUN BECTHU KOJJICKTUBHBIE OOCYXICHHS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJIOKECHHI.

C wenpr0 KOHTPOJII KAa4eCTBA BBIIIOJIHEHHSI CaMOCTOSITEIbBHOM padOThl TpeOOBaTh
UH/IMBUIyaJIbHbIE OTYETHl (JOMYCTUMO BMECTO IHCbMEHHOTO OTYeTa IPUMEHSTH
VH/IMBUlyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u
y4eOHBIM TIJIAaHOM OCHOBHOM 00pa30BaTelIbHON MPOrPaMMBbI IO HAIIPABJIECHUIO MTOATOTOBKHU
18.03.01 «XuMuueckass TEXHOIOTHUSD.

PaGouyto nmporpammy coctaBui : joteHt, ['epacumona B.M.

Penenzent: nouent, 3yoora H.I'.

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

[Ipencenarens yueOHO-MeTOMUecKo komuccun Yepnora H.M.



