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1. Hesn 1 3a1auM U3y4YeHU s JUCUMILIIHHBI

1.1 ean aucuMnIMHbI

Iensto yueOnoit mucummumabl b1.B.10 «TexHuka M TEXHOJOTHs MPEAOTBpAIICHUS Ta-
30IBUIEBBIX BBHIOPOCOBY SBISETCS (DOPMHUPOBAHUE Y CTYJACHTOB IEIOCTHOTO MPEACTABICHUS O
CHCTEMax 3alUThl OKPYKAIOIIEH CPe/Ibl OT ra30IbUICBBIX BEHIOPOCOB TOKCHYHBIX BEIICCTR.

1.2 3agayy JUCHUNIMHBI:

NOKa3aTh UCTOPHUIO Pa3BUTHS U KIAcCU(UKAIMIO TEXHUUYECKHX YCTPOMCTB, MpeaHAa3HAYCHHBIX
JUTSI 3aIIMTHI YEJIOBEKA U OKPYKAIOIIEH Cpeibl OT ra30MbLUIEBbIX BEIOPOCOB;

o0ecreunTh YCBOCHHUE TEOPETUUECKUX OCHOB MPOLECCOB, UCIIOIb3YEMBIX B 3TUX CHUCTEMAX;
MPOJEMOHCTPUPOBATh HauOOJIee TUITHYHbIE KOHCTPYKIIMOHHBIE PEIlIeHUs] YCTPOICTB, annapaTtoB
U YCTaHOBOK, IPUMEHSAEMBIX B ObITY U NMPOMBIIUICHHOCTH JUIsl 3aIUThI YEJIOBEKA U OKpYXkaro-
IeH Cpelibl OT ra30MbLIEBbIX BEIOPOCOB;

[IPOAHAIU3UPOBATh JOCTOMHCTBA U HEJJOCTATKU CHCTEM 3allUThI C TOUKH 3pEHUs pecypcocoepe-
JKEHUS ¥ 9KOJIOTMYECKOH 11e1IeCO00pa3HOCTH;

NPUBUTH NEPBUYHBIC HABBIKM WH)XEHEPHBIX PAacUeTOB M MPOTHO3UPOBAHUS PE3YJIbTATOB PabOTHI
OTJIENIbHBIX YCTPOMCTB U CIIOKHBIX TEXHOJOTMYECKHUX CXEM, ITPEAHA3HAaYEHHBIX IS MpeaoTBpa-
IICHUS! BPEIHBIX BEIOPOCOB B aTMOCheEpYy.

1.3 MecTo qucuuIinHbl (MOAYJisl) B CTPYKType 00pa3oBaTeIbHON NPOrpamMMBbl.

Jucuumuna b1.B.10 «TexHuka 1 TeXHOIOTHUS MPeI0TBPAILEHHs ra30MbUIEBbIX BBIOPO-
COB» OTHOCHUTCS K BapuaTuBHOM yacTu brioka 1 "Iucuumiunel (Moxynn)" yueOHOro miaaHa
HanpasieHus noarotosku 20.03.01 TexnocdepHast 6e3omacHocTh npoduist besonacHOCTh TeX-
HOJIOTUYECKUX MPOLIECCOB U MPOU3BOJICTB. 3yueHne faHHOM NUCHUIUIMHBI ONTUpAaeTcs Ha 3Ha-
HUS, TIOJTYYEHHBIE B XO/I€ OCBOCHHUS TAKUX AUCLUIUIMH, KaK «TeopeTndeckre OCHOBBI 3KO3aIHT-
HBIX TporieccoB» U «Teopus ropeHus U B3pbIBa». JlaHHAs AUCHUITIMHA IPEAIIECTBYET U3y4e-
HUIO TaKUX JUCLMILINH, KaKk «TeXHOIOruu nepepaboTki 0TX0/10B», «CUCTEMBbI 3allIUThHI U pea-
OunuTanuu TuToC(EphD.

1.4 TpeOoBaHusi K yPOBHIO OCBOEHUS 1M CIUTIIMHbBI
[Tpomnecc n3ydeHust TUCIUIUIMHBI « TeXHUKA U TEXHOJIOTHS TIPEIOTBPAIICHHS Ta30TbIIEBBIX

BBIOPOCOB» HampaBjieH Ha (popMHpoBaHHE CIEAYIONINX OOMIEKYJIbTYPHBIX, obmenpodeccuo-
HAJIBHBIX U TTpodeccnoHanbHbIx Komnerennuii: OK-11, OINK-1, ITK-22.



No | Unpekc Coneprxanue B pesynbTaTe nzydeHus yaeOHOW MUCIUILIMHBI 00y4aro-

IL.Il | KOMIIe- KOMIIETEHIIUH HIMecs JOJIKHBI

. TEHIUU (unu e€ yacTH) 3HATh yMeTh BJIaJIeTh

1. | OK-11 | CcrnocoOHOCTBIO K | TEXHUKY KPHUTHU- | UCIIOJb30BaTh | HABbIKAMHU JIOTHUECKO-
a0CTPaKTHOMY M | YECKOTO  MBIIII- | METOJIbI U IO MBIIIUIEHUS U MPO-
KPUTHYECKOMY JEHUS U aHallu- | CPEACTBA T€X- | CTPAHCTBEHHOI'O IPE-
MBILUICHUIO, UC- | 32 TOJYYEHHON | HUYECKOTO CTaBJICHUS, CIIOCOOHO-
CJIEIOBaHUIO uHpopManuy, TBOPUYECTBA, CTBIO a0CTPaKTHO
OKpYyKarolien OCHOBBI Tpadu- | IPOBOIUTH MBICIIUTb, AHATU3UPO-
Cpeabl sl BBISIB- | YECKOTO W Ma- | HaOJrofeHus, | BaTbh M CHHTE3UPOBATh
JICHUSI €€ BO3- TEMaTHUYECKOr0 | HHTEpPIIPETHU- noxydaemyro uHpop-
MOKHOCTEH U pe- | MOJIECIMPOBAHUS | POBATh, AHAIU- | MAlUIO
CYpCOB, CIIOCO0- 3UpOBaTh pe-
HOCTbIO K IPUHS- 3yJlbTaThl, BbI-
THIO HECTaHAAPT- BOJIUTH 3a-
HBIX pelIeHUui 1 KIIFOUEHHUS, J1a-
pa3perieHuto BaTh OLICHKH
IpOOJIEMHBIX CH-
Tyaluu

2. | OIIK-1 | cnocoOHOCTBIO COBpPEMEHHBIE WHTETPUPO- KYJbTYPOIl MBIIILIE-
VUUTBHIBAaTh  CO- | TCOPUU M TOJ- | BaTh TEOPETU- | HHUA, CIOCOOCTBYIO-

BPEMCHHBIC TCH-
JIEHITUN Pa3BUTHUS
TEXHHUKA U TeX-
HOJIOTHA B 00Ja-
CTH oOecIIeueHUs
TeXHOC(epHOI

0€30I1aCHOCTH,

U3MEPUTENHLHON U
BBIYHCIIMTETEHOMN
TE€XHUKH, HHOp-
MAaIlMOHHBIX TEX-
HOJIOTMH B CBOEH

npoQeCCuoHAIIb-
HOU  JesTenbHO-
CTH

X0Ibl K Hccie-
JIOBaHHUIO OKpY-
JKAKOIEH CpeJbl
JUTSL  BBISIBJICHUS
e€  BO3MOXHO-
CTel U pecyp-
COB, IIyTH BEI-
XoJla U TpHHS-
THSl PELICHUN K
pa3peleHuto
POOJIEMHBIX
CUTYyalHi B
npodeccuo-
HaJILHOW cdepe;
CYIIECTBYIOIINE
CHUCTEMBI M Me-
TOIbl OODecrmeye-
HUSI 3allUTHl aT-
Mochepsl oT
BPEIHBIX ra-
30IBUICBBIX  BBI-
OpocoB

YECKUE 3HAHUS
C IIPaKTUKOU
00y4eHus

1IeH MOJIMBAPUATUB-
HOMY TIOBEJICHUIO
JMYHOCTH B HCCIIENIO0-
BaHHUU OKPYKAIOLICH
Cpebl JUIsl IPUHATHS
HECTaHJIapTHBIX pe-
IIEHUI U pa3penie-
HUIO POOJIEMHBIX CHU-
Tyauui




No | Unpekc Coneprxanue B pesynbTaTe nzydeHus yaeOHOW MUCIUILIMHBI 00y4aro-

LI | KOMIIe- KOMITCTCHITHH IFecs TOJKHBI
TeHIMK | (uau e€ 4acTH) 3HATH yMeTh BJIa/1IeTh
3. | [IK-22 | cmocoOGHOCTEIO 3aKOHBI U METO- | UCIIOJIb30BaTh | HaBBIKAMU IIPOBEJIE-

UCTIONIb30BATh 3a- | JIbl MATEMATUKH,
KOHBl M METOJIbI | €CTECTBEHHBIX,
MaTeMaTHKH, I'YMaHUTapHbIX U
€CTEeCTBEHHBIX, HKOHOMHYECKUX
TYMaHUTapHBIX H | HAayK, HEOOXO-
HSKOHOMHYECKUX | JUMBIX JUIS pe-
HayK 0OpU pemre- | meHus mpodec-
HUM TPOQECCHO- | CHOHAIBHBIX 3a-
HaJIbHBIX 33/1a4 naq

3aKOHBI M Me-
TONBI MaTeMa-
THUKH, ecre-
CTBEHHBIX, TY-
MaHHUTapHBIX H
YKOHOMHYE-
CKUX HayK IpH
pelIeHnn
npodeccuo-
HAJTBHBIX 3a/1a4

HUSI MATEMAaTHICCKUX
1 MH)KEHEPHBIX pac-
YETOB MMPH PEIICHUH
npodeccnoHaTbHBIX
3aJa4, TeXHUKO-
IKOHOMHYECKUX
000CHOBaHUI MTPU
pa3paboTke Mepompu-
SITHH 10 obecreue-
HUIO OC30MMACHOCTH

2. CTpyKTypa M coaep:KaHue TUCHUILIMHBI

2.1 Pacnipenesienre TPy10eMKOCTH AUCUMILIMHBI IO BUaM padoT

Bun yuebnoit paboTsl Bcero CemecTtpbl
4acoB (uacel)
5

KonTakTHasi pabora, B TOM 4yHcJI€:
AyauTopHBbIE 3aHATHS (BCEro): 72 72
3aHATHSA JIEKIIUOHHOTO TUIA 36 36
JlaboparopHbIe 3aHATHS 36 36
3aHATUS CEMUHAPCKOTO TUMA (CEMUHAPBI, TPAKTUYE-
CKHE 3aHATHUSA) ) ]
HNnas koHTaKkTHas padoTa:
Kontposs camocrosarensHoil padotsl (KCP) 6 6
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM 4HCIE:
[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepuaia 5 5
[ToaroToBka K 3amure J1abopaTopHBIX padoT 9 9
ITonroToBKa K yCTHBIM OIPOCAM 5 5
[ToaroToBka K TEKynieMy KOHTPOJIO 20 20
KonTpoJis:
IToaroToBka K K3aMeHy 26,7 26,7
O01mas Tpy10eMKOCTh qac. 144 144

B TOM YHCJIe KOHTAKTHAs 783 783

padora

3a4. ef 4 4

2.2 CTpyKTypa M CHHILIHHBI

Pacnpenenenne BuaoB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3jieiaM AUCLHUIUINHBL.
Paznensl qUCHUIUIMHBL, H3y4daeMble B 5 cemectpe (ounas ¢hopma)




KosaecTBo yacoB
No
AyauTopHas Camocros-
pasne HaumenoBanue pasnenos
a Bcero pabora TeabHas paboTa
JI 113 JIP

1 2 3 4 5 6 7
1 OCHOBBI IPUMEHEHUS TEXHUKH U 8 4 i 4

TEXHOJIOTHH 3aIUThI aTMOC(]EpBI
2 ba3oBbie crcTemMbl 00ECTIBUTHBAHMS 12 4 4 4
3 Cyxue nbUIeyJIOBUTEIN 12 4 4 4
4 OuIbTPHI 16 4 8 4
S) Mokpbl€ NbLICYIOBUTENN 12 4 4 4
6 AOGCOpOIIMOHHBIE METOTBI 12 4 4 4
7 AICOpOIIMOHHBIE METOTBI 17 4 8 5
8 Tepmuueckne MeTo bl 9 4 5
9 KoMOMHHpOBaHHBIE CUCTEMBI ITbI- 13 4 4 5

Jie- ¥ Ta3009MCTKU

Hmoeo no oucyuniune: 36 36 39

[Tpumeuanue: JI — nexum, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopaTopHsie 3aHs-
tusi, CPC — camocrosiTenpHas paboTa CTyAeHTa

2.3 Coaep:xanne pa3iejioB IUCHUININHBI
2.3.1 3anaTud JeKIMOHHOI0 THIIA

HanmenoBanue
paszzaena

Conepxanue pasaena

®dopMa Tekyie-
r0 KOHTPOJISI

1 2

3

4

1 | OcHOBBI IpUMEHEHUS
TEXHHUKHU U TEXHOJIO-
I'MH 3alUThI ATMO-

cdepbl

OCHOBHbBIE HCTOYHUKH 3arpsA3HEHM; paccen-
BaHUE BPEIHBIX BBIOPOCOB B aTMocdepe - oc-
HOBBI TEOPHM, METOIBI pacyeTa; CTpaTerus u
TaKTHKA 3alIUThl aTMOC(ephl; MOCIe10BaATENb-
HOCTb CTaJuil pa3pabOTKU CHCTEM 3allUThI aT-
Mocdepbl; K1accuuKaius 3K03alUTHBIX Mpo-
LIECCOB U OCHOBBI NPHUMEHEHUsS] YKOOMO03alUT-
HOU TexHUKHU. HampaBieHus u nenu co3gaHus
0€30TXO/IHBIX ¥ MAJIOOTXOAHBIX IPOU3BOJICTB.

YO

2 | BazoBele cucteMsl
00€eCIIbUINBAHUSA

CsolicTBa mbLIeh. ba3oBele cucTeMBl 00€CHEbI-
JIMBaHUS, METOAbI OIICHKH OCHOBHBIX TCXHHYE-
CKHMX TIOKa3aTeJIed TMBUICYJIOBUTENCH; oO0Imas
TEOPHs MPOIECCOB 00ECTILUINBAHMUS.

KP

3 | Cyxwue nmbIIeynoBu-
TeNn

TeopeTuyeckre OCHOBBI «CYXHX» METOJ0B
yIIaBIMBAaHUS KPYINHOIUCIIEPCHBIX WM MEJIKO-
IucriepcHbIX mbuUied. [lputeynoButenu ams
OUYHMCTKHU 3albUICHHBIX BO3/YIITHBIX BBIOPOCOB:
CyXH€ TBUICOCAAUTEIbHBIE KaMEPHhI, KaTIO3UI-
HbIE KAMEPBI U UHEPLUOHHBIE NIbUICYJIOBUTEIIH,
IIEHTPOOEKHBIE THUICYJIOBUTEIIN: THLUICYIOBHU-
TE€JIM POTALMOHHOTO THUIIA, BUXPEBBIC IIbLIEC-
YJIOBUTEIH, IUKJIOHBI.

YO
P3

4 | GunbTphl

OuncTka THUIETa30BBIX CcMeced B (PUIIbTpax,
MEXaHWYeCKHe (QUITBTPBI;, TUIBI (DUIBTPYIOIINX

KP




NIePEropoJIOK, TKaHEBbIE (HIBTPHI, UX KJIACCH-
¢bukamys, pacuéT mapaMeTpoB TKaHEBbIX (PUITb-
TPOB, MaTepUalbl TKAHEBBIX (UIBTPOB; BOJIOK-
HUCTBIE (WIBTPBI: CyXH€ M MOKpBIE;, KOH-
CTPYKLMH (UIBTPOB TOHKOW OYMCTKH; 3€pHU-
CTble (MIBTPBI: KOHCTPYKIHS, aImapaTypHOe
oopmiieHre. DNEKTPOPHIBTPHI; TEOpEeTHYE-
CKHE OCHOBBI METO/Ia: KOPOHHBIN pa3psij, pac-
94ET YCIOBHH OKCIUTyaTallMM 3JICKTPUYECKUX
¢ubTpoB U oreHka 3¢ dekTuBHOCTH UX pado-
THl. AnmaparypHoe odopmiieHHEe, TpeOOBaHUS
K KOPOHHMPYIOUIMM ¥  MBLUICOCAAUTEIEHBIM
aekTpogaM. CrnocoObl pereHepanuu 3IeKTpo-
(GUIBTPOB.

MOKpLIe IbUICYJIOBU-
TCIIN

TyMaHoy0BUTEIN, MOKpPBIE OCAJAUTEIH a’pPo-
30JIbHBIX YaCTHII: TPOTHBOTOYHBIE CKPYOOepHI,
HACaJI04YHbIE Ta30IPOMBIBATEINH, Fa30MPOMbBIBA-
TEJIM C OABUKHOW HACaJKOW, TapesibuaThie ra-
30MIPOMBIBATENM, Ta30MPOMBIBATENIN YAAPHO-
WHEPLHUOHHOTO JIEHCTBUS, Ta30IPOMBIBATENN
LEHTPOOEIKHOTO JIeHCTBUS: CKpyOOep Benrtyp-
pu. Metonbl noBblieHUsT UX 3Q(EKTUBHOCTH,
ONTHUMAJIbHBIE YCIOBUS (DYHKIIMOHHUPOBAHUS
MOKPBIX ITbIICYJIOBUTENEH.

BO

AGCcopOIIOHHBIE Me-
TOJBI

Teopernueckue OCHOBBI aOCOPOLIMOHHBIX Me-
TOJOB YOAJICHUA IBUIEN: (i)I/ISI/IKO-XI/IMI/I‘-IeCKaﬂ
CYIIHOCTb IPOIIECCOB, YPaBHEHUsSI Maccolepe-
Hoca. Beibop aGcopOEHTOB; M3BECTHSKOBBIE U
M3BECTKOBBIE METOJbI M3BJICUCHHS KUCIBIX Ta-
30B; HEpPEKyIepalmoOHHbIe METONbI. Pexyrepa-
LIMOHHBIE METOJABl OYHCTKH C pereHeparuen
xeMocopOeHTOB. KOHCTpYKTHBHBIE OCOOCHHO-
CTH aIllliapaToB, OCHOBBI UX BbIOOpa U pacuera,
CHOoCOOBI pereHepanuu.

YO
P3

AnCcopOIIMOHHBIE Me-
TOJBI

AncopO1oHHbIe METOABI. TepMHHBI U OCHOB-
Hble MOHATHUS. AJCOPOEHTHI: aKTUBHPOBAaHHbBIE
yIJIM, CEJIMKOIeNd, LEONUTHL. Teopernueckue
OCHOBBI TIporieccoB ancopoumu. O6opyaoBaHUE
U OpraHu3alys MPOLECCOB afCOPOIMH: aaCcop-
Oepbl MEPUOIMYECKOTO U HENPEPHIBHOTO JEH-
crBust. Pacuér ancopOepoB. Perenepauus an-
COpOEHTOB.

YO

TepMmuueckue mero-
bl

Metoabl TEPMHUECKOM HEUTpaAIU3alMU OTXO-
JAIIAX Ta30B: MPSMOE CKUTaHUE, TEPMUUYECKOE
OKHCIICHUME, KATAUIUTHYECKAsT HEUTpaIu3alusl.
KartanuzaTopbl, CyInIHOCTHh MpPOLIECCOB, KOH-
CTPYKIIMU amlmnapaToB, OCHOBBI pacueTa, o0Oia-
CTU U mpUMeEphI NpuMeHeHus. [lezonopanus ra-
30BBIX BBIOpOCOB. IlepenBHIKHBIE YCTAaHOBKHU
JIO’KUTa ra30B.

BO




KOM6I/IHI/IpOBaHHBIC KOM6I/IHI/IpOBaHHBIe CUCTEMBI OYHCTKH OT OC-

T3

CHCTEMBI IIbUIE- M Ta- | HOBHBIX Iapo- M Tra3000pa3HBIX BBIOPOCOB;

3004YUCTKH

MPAKTUYECKHE OCHOBBI OYMCTKH BO3AyXa OT
IBLICH, Ta30B U MapooOpa3HbIx mpumeceit. Oc-
HOBBI BBIOOpA MPOEKTHBIX PEHICHUH CHCTEM
MbUIETA30YJIABIMBAHUS, TUTIOBBIE CXEMBI.

Yerusiit onpoc (YO), Bemmonnenue TBopueckoro 3amanue (13), «omui-onpocy (bO), KOHTpob-
Hast pabora (KP), pemenne 3anaq (P3)

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycMoTpeHb! y4eOHBIM IIAHOM.

2.3.3 JlabopaTopHbIe 3aHATHSA

No HaumenoBanue nabopaTtopHbix paboT Popwma TeKy1ie-
IO KOHTPOJISI

1 2 3

1 | OuuncTka ra3omnpUIeBON CMECH C UCTIOJIB30BAHUEM IICKTPOPIIIETPA JIP

2 | XapaKTepUCTHKU MbLIU: TUCIIEPCHOCTh, TEOMETPUYECKHE ITapaMeTphI JIP
IIOBEPXHOCTHU, a0pa3uBHbIE CBONCTBA

3 | Ucnonp3oBaHue TKaHEBBIX (GUIBTPOB B MpoOIlecce yIaleHHs KPYITHO- JIP
JUCIIEPCHBIX YaCTHUIL.

4 | XapaKTepuCTUKU NbUIU: TNIOTHOCTh, THTPOCKOMUYHOCTD JIP

5 | ®oToMeTprUUECKOE OMpeIeTICHUE aMMHUaKa B BO3yXe JIP

6 | YaaneHue yriekucioro raza u3 aTMoc(epHoro Bo3ayxa ¢ UCHOIb30- JIP
BAaHMEM IIEJIOYHBIX A0COPOCHTOB

7 | MeTopl OYMCTKH BO3AYXa OT XJIOpa JIP

8 | MeTozpl OYMCTKH BO3AYyXa OT YITIEKUCIIOTO ra3a JIP

9 | OuncTka ra30mbUICBONM CMECH C UCIIOJIE30BAHUEM MOKPBIX ITBUICYIIO- JIP
BUTEJEN

3amuTa 1aboparopHoit padotsl (JIP)

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboTsl HE TPEeLyCMOTPEHBI YUEOHBIM IJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJIs1 CAMOCTOSTeIbHOH pPadoThI
00y4aroIUXCcH M0 JUCUMUILTIMHE (MOTYJII0)

e Bux CPC [TepedyeHn yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIIUTIIIUHBI 110 BBI-
MIOJTHEHUIO CaMOCTOSITEIbHOM pabOoThI

1 2 3

1 |IloaroroBka k 3a- |MeToaMYECKHE yKa3aHUs 10 OPraHU3alUU CAMOCTOSTEIbHONU PaOOTHI.
ute gaboparop- |Meronnyeckue yka3aHHs K BBIIOJTHEHUIO TaOOPaTOPHBIX padoT.
HBIX paboT YTBepxaeHsl kadenpoil ¢usznyeckoi xumuu, mnporokon Ne 17 or

2 |lIpopaboTka 11.05.2017 r
yde6Horo (Teope- |[MeTonuueckue yka3aHHs K BBINOJHEHUIO JA0OPAaTOPHBIX paloT Mo
THYECKOI0) MaTe- |AMCLUIUINHE. YTBEepXkKAeHbl Kadeapoid (U3N4ecKoil XMMHHU, MPOTOKOI
puana Ne 10 ot 13.03.2018 .

3 |I[ToaroroBka k Mertoanyeckre peKOMEHJAMM K OpraHu3aliyd ayAUTOpPHOW U BHea-
YCTHBIM ONPOCAaM |YAMTOPHOH (CaMOCTOATENBbHON) pabOThl CTYIEHTOB: METOJHYECKHE




4 |IlonroroBka k Te- |yka3anus / coct. T.II. Cropoxenko, T.b. Ilounnok, A.B., becnanos,
kymemy KoHTpo- |H.B. Jlo3a. — Kpacnomap: Kybauckwii roc. yu-T, 2018. 89 ¢

10 benos C. B. be3onacHOCTh XM3HEACATEILHOCTH U 3alllUTa OKPY>Karo-
et cpesl (TexHochepHas 6e30MacHOCTh): YUeOHUK / - 2-€ U3/., UCTIP.
u jor. - M.: FOpaiit, 2011. - 680 c.

AxunuH H. W. IIpoMblineHHast 3Koa0rusi: NPUHLMIBI, TOAXOAbI, TEX-
HUYECKHE pelIeHus: yueOHoe mocobue Jisi CTyJIeHTOB By30B / - U3x. 2-
e, uctp. u goi. - lonronpyassiii: Uaremnexr, 2011. - 311 c.

CemenoBa U.B. IIpomeblnuieHHas SKOJI0THs: yueOHOE TTOCOOUe IS CTY-
JIEHTOB BY30B. - M.: Axanemus, 2009. - 520 c

Y4eOHO-MeTOUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YHUCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALINU:

Jlyist i1 ¢ HapyIIeHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

J5ig U1 ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIeHUsSIMH OTTIOPHO-/IBUTATEILHOTO anmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBI TepedeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
YaKOMIUXCA.

3 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns popmupoBaHus NpoQecCHOHATIBHBIX KOMIIETEHIMM B IpoIlecce OCBOGHMS Kypca
HCIIOJIb3YETCSI TEXHOJIOTHS MPOQEeCCHOHATbHO-PA3BUBAIOLIET0 00yUeHHUs, NpeaycMaTprBaroIas
HE TOJBKO Iepefady TEOpPEeTUYECKOro Marepuala, HO W CTUMYJIMPOBAaHHUE M Ppa3BUTHE
INPOJYKTUBHBIX MMO3HABATEIbHBIX JEUCTBUN CTYJEHTOB (HAa OCHOBE ICHXOJIOTO-TI€1arorn4ecKon
TEOPUM MO3TANHOro (OPMHUPOBAHUS YMCTBEHHBIX JeHCTBMIA). B mpomecce camocToATenbHOM
JESTENIbHOCTH CTYAEHTHl OCBAaMBAlOT W AHAIM3UPYIOT MEPEOBONM IEJaroruuyeckuil OIBIT,
UCTIOJIB3Ys UMEIOLYIOCS JIUTEPATYpy U HH(POPMAIIMOHHBIE TEXHOJIOTHH.

21.]'[51 HWHBAJIWJOB MW JIMI C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBBIA PCATU3YHOTCA
WHIUBUIYAJIbHBIC 06pa3OBaTCJ'IBHBIC TCXHOJIOTHUH, KOTOPBIC ITO3BOJIAOT IIOJIHOCTBIO
HHIAUBUAYAIU3UPOBATEL COACPKAHUEC, MCETOAblI W TCEMIIbL y‘IC6HOI>’I JCATCIIbPHOCTH HHBAJIHAA,
BHOCHUTBL BOBpPCMHA HCOGXO)II/IMLIC KOpPpCKOHUHN KaK B ACATCIIBHOCTL CTYACHTA-UHBAJINJ4, TaK U B
ACATCIIBHOCTD ITpeTIoaaBaTeIIA.

4 OueHoOYHbIE CPeACTBA A/l TEKYIIero KOHTPOJs yCIeBaeMOCTH M NMPOMeKYTOYHOM
arrecTauuu
4.1 ®oH OLIEHOYHBIX CPEACTB ISl IPOBEACHUS TeKYLIeH aTTecCTAalNu

Bonpocs! Aj1s1 yeTHOro onpoca no treme «OCHOBbI MPUMEHEHUs] TEXHUKH M TEXHOJIOTHU 3a-

IUTHI aTMOC(hepbI»

1.  Kakue ocHOBHBIE HCTOYHHKH 3arpsi3HEHUs aTMOC(eph! BBl 3HaeTe?

2 KakoBrsl cTaguu pa3paboTKH CUCTEM 3aIUTHI aTMOC(ephI?

3. IIpuBeanTe KIaccupUKAUIO TUTIOBBIX SKO3ALIUTHBIX MTPOIIECCOB.

4.  PacckaXuTe O HANpaBJICHUSAX M LENAX CO3JaHUs OE30TXOIHBIX U MAJTOOTXOHBIX MPOU3-
BOJICTB.



Ilepeuens komnemenyuii, nposepsaemvlx oyeHounvim cpeocmeom: OK-11, IN1K-22

BonpochI /151 KOHTPOJIbHOI PadoThl 10 TeMe «ba3oBbie cHCTEMBI 00€CTBITUBAHMS

1. Kakue ocHOBHBIE XapaKTEPUCTUKH MBUICH BbI MOXKETE TIEPEUNUCTUTH?

2. HazoBure 6a30BbIE CUCTEMBI OOECIIBUIMBAHU.

3. KakoBbl OCHOBHBIC MTPUHIIMITBI MATEMATUYECKOTO OMUCAHUS MPOIECCOB MBLIETa30yIIaBIIH-
BaHUs?

BOl'lpOCbI AJIA YCTHOI'O OoImpoca 110 TeMe «nyne bLICYJOBUTECIN>

1.  Kak xiaccuuuupyroTcs Cyxue MbUIeyJIOBUTEIN?
2.  Kakoli mpyHIIHII TTOJIOKEH B OCHOBY (DYHKIIMOHUPOBAHUS CyXUX MBUICOCAIUTEIBHBIX Ka-
Mmep?

3. B uewm 3akimouaercst MexaHUu3M pabOThl MHEPIIMOHHBIX MBUICYIOBUTENCH?
4.  Kakue anmaparbl OTHOCATCS K KJIacCy HEHTPOOESKHBIX MbUICYIOBUTENEH?
5. Kaxkoe ycTpoiicTBO Ha3bIBAIOT HUKJIOHOM? B yeM 3akirtouaercst IpUHIIHII €ro paboThI?

Ilepeuensy Komnemenyuil, npogepaemuvix oyeHoYHbvim cpeocmeom: OK-11, OIIK-1

3agauu no TeMe «Cyxue NbLIEYJTOBUTETN»

3agaua 1. [Ipu mpousBoAcCTBe YyryHa JOMEHHBIM CIOCOOOM exedacHo oOpasyetcs 360 Mo
JTBIMOBOTO ra3za. CKOJBKO KHJIOTPaMMOB JIOMEHHOT'O IUTaka OyJeT MOCTymarhk B atMocdepy mo-
CJIe TIPOXO’KJIEHNSI MHOTOITIOJIOYHON KaMephl, cojiepkaield 4 MOJIKH, eclii mupuHa kamepsl 0,5
M, e€ JMHa — 2,5 M, a pacCTosIHIE MeXay coceHuMH nosikamu — 0,25 m? Copeprxanue 1iaka B
meiMe coctasiser 0,1 kr/m®, ero Temmepatypa pasaa 300° C, a ¢paximonnslii coctas ds0=40%,
d100=50%, d150=10%.

3agaya 2. Dh(HeKTUBHOCTh yIaBIMBaHUS MBUIM B €IUHUYHOM LIUKIIOHE cocTaBisieT 55%. Ha
CKOJIBKO M3MEHHTCS MTPOIICHT MBLICYIaBINBAHUS, €CIIH YBEIIMUUTE YTIIOBYIO CKOPOCTH JIBHYKEHUS
ra3a B CpeJHEM CEYEHHMH TOro ke IuKiIoHa Ha 40% Mpu HEU3MEHHOCTH OCTAIbHBIX MapaMeTpOB
nporiecca?

Ilepeuens komnemenyuil, npogepaemuix oyeHouHbIM cpedcmeom: IIK-22

Bonpocs! 1J1s1 KOHTPOJIbHOI padoThl M0 TeMe «PUIBTPHI»
1. Kak knaccuuuupyrorcs MexaHu4eckrue GUIbTPhI U1 OYUCTKH IbIIEra30BbIX cMecei?
2. Kaxwue Tumsl GUIBTPYIOIIUX MEPETOPOJIOK CYIIECTBYIOT?
3. Kakue maTepuaibl HCMOIb3YIOTCS B TKAHEBBIX (QMIIBTPAX?
4. Pacckaxure 0 KOHCTPYKLIHHU (PUIBTPOB TOHKON OYMCTKHU.
5. U3 4ero u3roTaBIuBarOTCs 3€pHUCTHIE (DMIIBTPHI ISl OUUCTKH MBUIETa30BbIX cMecei?
6. Pacckaxwure o mpuHIHIAX pabOTHI IEKTPOPHUITBTPOB.
7. Kakue TpeOoBaHUS MPEABABISAIOTCS K KOPOHUPYIOIIUM M MBUICOCAAUTENBHBIM 3JIEKTPO-
JlaM B DJIEKTPOPMIbTpax?

Bonpocs! 1is1 «0Jamnn-onpoca» mo teme «Mokpble NbLIEYJI0OBUTETH
Kakune TUIbl MOKpBIX MBUICYJIOBUTENEHN BBl 3HAeTE?
2. B ueM npuHIMNUAIbHOE OTJIMYME Ta30MpOMbIBAaTENIEH yIapHO-MHEPLMOHHOTO AEHCTBUS OT
ra30MpPOMBIBATEIIEH IEHTPOOSIKHOTO JICHCTBHSI?
Kakoii npuHIun paboTsl HacaJO0YHBIX Ia30IPOMBbIBATENECH?
Pacckaxute 06 ycTpoiicTBe TapenbyaThiX ra30lpoMbIBaTeNei.
5. Kakoit anmapar Ha3biBaeTcs ckpyoOepom Bentypu? B uem 3akirodaeTcs MpUHLIUI €ro
paboThI?

~ow

BonpochI /151 yCTHOTO Onpoca no TeMe «A0COpOLMOHHBIE METOAbD)
1. Pacckaxure 0 U3HKO-XUMHYECKOW CYIIHOCTH IMPOIECCOB aOCOPOIIMOHHOTO YIAICHHS
MBIICH.
2. Kakue abcopOCHTBI MPUMEHSIOTCS A1 OYUCTKUA OTXOSAIINX ra30B?
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3. Jlns Kakux ra3oB MOXKET INPUMEHSATHCS M3BECTHSKOBBIM M HM3BECTKOBBIM METONbI 00e3-
BpPEKHUBAHUA?
4. B deM paznuuue HepeKyINepaluoOHHBIX U PEKYIEPAMOHHBIX METO/I0B OYUCTKHU ra30B?
Ilepeuens komnemenyuii, npogepaemvix oyenounvim cpeocmeom: OK-11, OIIK-1

Ipumep 3axaun no Teme «AOGCOPOLMOHHBIE METOAbI»

HazoBuTe yHuBepcanbHbli aOCOPOEHT, KOTOPBI MOKHO HCIIOJIb30BATh JUIsl OYUCTKHU Ta3o-
BbIx cMmeceit ot CO2, SO2, N203, NOs, NO, HCl, Clo. O6bsicauTe, ueM 00yciI0BICHA 3Ta YHUBEP-
CaJIbHOCT.

Ilepeuens komnemenyuil, npogepsaemuvix oyeHouYHbIM cpeocmeom: ITK-22

Bomnpoce! 111 yCTHOT0 onpoca 1mno tremMe «AJacopOuMOHHbIE METOAbD)
1. KakoBbl mpUHIMIIHATIEHBIE OCOOCHHOCTH OCYIIECTBIICHUS a/ICOPOIIMOHHBIX METOIOB
OYUCTKU?

2. Kakwue agcopOeHThI HCTIONB3YIOTCS IJIsl OYUCTKU Ta30IBUIEBBIX cMecei?
3. B uem 0cobeHHOCTh MHUHEPATIOB-LIEOIUTOB?
4. Yem orTnmyaeTcs NpUHIUI pabOThl U KOHCTPYKILHUS aICOPOLIMOHHBIX YCTAHOBOK ITOPIIHU-

OHHOT'O JICHICTBUS OT YCTAaHOBOK HETIPEPHIBHOTO IEHCTBHS?
5. Kaxk npoBoautcs perenepaius aacopoeHToB?

Bonpocs! qus1 «0amnn-onpoca» no teme «Tepmuueckne meroabn

1. Kaxue metoasl TepMUYECKON HEUTpAIU3alUU OTXOAIINX I'a30B Bbl 3HAETE?

2. OxapakTepu3yiTe METOJl TEPMUUECKOr0 OKUCIIEHUS. B KakuxX ciryyasx ero Mo>XHO MpH-
MEHSATH?

3. Kakwue karanuszatopsl HCHOIB3YIOTCS sl TEPMUUYECKON HEUTPATIU3AMK OTXOSIIUX T'a-
30B?

4. Kaxue JOCTOMHCTBA U HEIOCTATKU TEPMHUECKUX METO/I0B 00€3BPEKUBAHUS I'a30B BbI
MOYKETE Ha3BaTh?

5. Pacckaxure 0 MeTOaxX J1€30/10pUPOBAHUS ra30MbUIEBBIX CMECEil.

HpnMep TBOPYECKOro 3ajaHus Mo TeMe «KOMﬁHH]’IpOBaHHI)Ie CHUCTEMbI IIbLJI€- H Ta30-
OYUCTKMN»

P33pa6OTaTB TEXHOJIOTHYCCKYIO CXEMY OYHCTKH OTXOAANIUMX Tas30oB I Pas3IMYHBIX ITPOU3-
BOJCTB:

1. TemvoBsie Tasel TAC, 06B6éM — 913000 m%/uac, Temmeparypa — 150-170° C, conepxanmue
b — 35 /3 (60% - (10-20)10° M, 25% - (5-10)10° M 1 10% - (20-40)10°® m), SOz — 2500
MI/ME.

2. Otxopsmue ra3sl MPOU3BOICTBA KEpaM3HTa, coepkaiiue: msti — 10 /M (65% - (20-44)10
6, 20% - (10-20)10° m 1 10% - (5-10)10° m), SOz — 200 mr/m3, yrnesogoponos — 70 mMr/m°® (B
T.4. MUKITMYIECKHX coemnHenuii —10 mr/m®), Temmepartypa - 250°C, 0668M — 850 Thic.M>/gac.
Ilepeuens kKomnemenyuii, npogepaemuix oyenounvim cpeocmeom: OK-11, OIIK-1, ITK-22

Kpurepun oueHnBanus pe3yibTaToB YCTHOIO ONPoOca.

OneHKa «omauuH0» CTaBUTCA, €CIIM CTYACHT TOJIHO M3JIaraeT Marepuan (OTBe4aeT Ha
BOMPOC), JaeT MPaBUIHHOE OMpEACICHUE OCHOBHBIX MOHATUN; OOHAPYKUBAET MOHUMAHUE Ma-
Tepuanga, MOXET 000OCHOBATh CBOM CYXXICHUS, TPUMEHUTh 3HAHHS HA MPAKTHKE, TPUBECTU HE-
00X0TMMBIC TIPUMEPHI HE TOJILKO U3 YUCOHHKA, HO ¥ CAMOCTOSITEILHO COCTaBJICHHBIE; U3JIaraet
MaTepuall MOCIe0BATEIbHO U MPABUIIBHO C TOYKU 3PEHUS HOPM JIUTEPATYPHOTO SA3bIKA.

OLeHKa «xopouto» CTaBUTCSI, €CIIA CTYACHT JAaeT OTBET, YAOBJIETBOPSAIOIINI TEM Ke Tpe-
OOBaHUSM, YTO U JJIA OLICHKH «OTJIMYHO», HO JOIMYyCKaeT 1—2 OmMOKH, KOTOPBIE CaM K€ HC-
mpaBIisieT, U 1—2 HepoYeTa B MOCIEA0BATEIHHOCTH U SI3IKOBOM O(OPMIICHHH HU3JIaraeMoro.
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OueHka «yoosnemeopumenvHo) CTaBUTCS, €CIIM CTYACHT OOHApPYKMBAeT 3HAHHE W TO-
HUMAaHHE€ OCHOBHBIX MOJIOKECHUN TaHHOW TEMBbI, HOT M3JIaraeT MaTepuasl HEMOJIHO H JOIMYCKaeT
HETOYHOCTU B ONPEEICHUN MOHATUN UK (GOPMYIHPOBKE MPABUII; HE YMEET AOCTATOYHO TITy-
O0KO U JI0Ka3aTeJIbHO 00OCHOBATH CBOM CY)KJCHHS U NMPUBECTU CBOM NMPHUMEPHI; U3JIaraeT mMare-
pHaJl HEMOCIEA0BaTENbHO U IOMYCKAET OLINOKU B SI3IKOBOM O()OPMIICHUH U3J1araeMoro.

OrneHka «Hey0os1emeopumenbHo) CTABUTCS, €CIU CTYACHT OOHapy)XHWBaeT HE3HAHHE
00JIbIIIeH YaCTH COOTBETCTBYIOIIETO BOMPOCA, TOMYCKaeT OMIMOKH B (POPMYIHPOBKE OIpeese-
HUI U MpaBWJI, UCKAXKAIOIIUE MX CMBICH, OECHOPSA0YHO M HEYBEPEHHO H3JIaracT MaTepHhall.
Onenka «2» oTMe4aeT Takue HEJOCTaTKU B MOJTOTOBKE, KOTOPbIE SBJISIOTCS CEPbE3HBIM IIpe-
ISATCTBUEM K YCIIEHTHOMY OBJIa/IEHUIO MTOCIEAYIOIIUM MaTEPHUAJIOM.

Kpurepun oneHuBaHus pPe3yJIbTATOB NPAKTHYECKOI0 3AHATHS C pellIeHHeM 3a1ay.

OneHka «omauuHo» BBICTABISETCS, €CIU CTYJEHT UMEET IIyOOKHe 3HaHHUS y4eOHOro
MaTepuaia 1mo TeMe MPaKTHYECKOH paboThl, TTOKA3bIBACT YCBOCHUE B3aUMOCBSI3H OCHOBHBIX T10-
HSTUH, UCTIOJIB3YEMbIX B paboTe, CMOT OTBETUTh HA BCE YTOUHSIOIIME U JOMOJIHUTEIbHBIE BO-
npochl. CTyJIEHT JEMOHCTPUPYET 3HAHUS TEOPETUUECKOr0 M MPAKTUYECKOr0 MaTepuasa 1o TeMe
MPAKTUYECKON paboThI, OMpe/iesieT B3aUMOCBA3H MEXIy MOKa3aTeIsIMH 3a/1aui, JaéT MpaBUIlb-
HBIM aJITOPUTM PELICHUS, ONPEACIISIET MEKIUCLIMIUTMHAPHBIE CBSI3U 110 YCIOBHUIO 33/IaHUS.

OrneHka «xopouio» BBICTABISETCS, €CIIM CTYJIEHT MMOKa3aJl 3HaHWEe y4eOHOro marepuana,
YCBOWJI OCHOBHYIO JIMTEPATYpPy, CMOT OTBETUTH ITOYTH MOJIHO HA BCE 3aJaHHBIE JOTIOJIHUTEIbHbIE
U YyTOUHsIOImME BONPOChl. CTYAEHT JEMOHCTPUPYET 3HAHMS TEOPETUUYECKOrO0 M MPAKTUYECKOIO
MaTepuaia mo TeMe MPAKTUIECKON padOThI, JOMyCKasi He3HAYNTEIIbHBIE HETOUHOCTH TIPU perie-
HUH 33724, UMes HETIOJHOE TTIOHUMaHNEe MEKIUCIUTIIMHAPHBIX CBS3€H MPHU MPaBUILHOM BBIOOpE
aJropyuTMa peIICHUS 3aJaHus.

OueHka «yooe1emeopumenbHo» BbICTABISIETCS, €CIU CTYAEHT B LIEJIOM OCBOWJI MaTepu-
aJl MPaKTUYECKOM pabOThl, OTBETHJI HE HAa BCE YTOUYHSIOIINE U JIOMOJHUTEIbHBIE BONPOChl. CTy-
JICHT 3aTPYAHSAETCS C MPaBUIbHOW OLIEHKOW ITPEUIOKEHHOM 3a/1aun, JAET HEMOJIHbIA OTBET, TPe-
OYIOIIMI HABOJAIIMX BOIPOCOB MPEINOAABATENsI, BHIOOp aJITOpUTMa PEIICHUS 3a7a4i BO3MOKEH
IIPY HABOJISIIIUX BOIPOCAX MPEIOJABATEINS.

OnieHKa «Hey006/1emeopumebHO» BBHICTABIAECTCS CTYNIEHTY, €CIIM OH UMEET CYIIECTBEHHBIC
po0OeIbl B 3HAHUSIX OCHOBHOTO Y4eOHOTO MaTepualia MpakTUYeCcKol padoThl, KOTOPBIH MOIHO-
CTBIO HE PACKPBUI COJIEPKAHUE BOMPOCOB, HE CMOI OTBETUTh HA YTOUHSIOUIUE U JTOMOJIHUTEIb-
HbIe BOMPOChl. CTyIEHT Ja€T HEBEPHYIO OIIEHKY CUTYaIluu, HETIPaBUJIBHO BBIOMPAET alTOPUTM
JIEUCTBUIL.

Kpurtepun oneHuBanus pe3yabTaToB ObICTPOI0 MHCHMEHHOIO ONIPOca («OJHI-0ITPOC»):
Kaxxnmomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIN, Y3KO CHOPMYIUPOBAHHBIM BOMPOC.

OTBeT A0KEeH ObITh YETKMM M KPaTKHM, COJIEpPIKAIIM BCE OCHOBHBIE XapaKTEPUCTUKU OIHCHI-
BAaE€MOr0 MOHATHUS, HHCTUTYTA, KATETOPHUH.
IIxana oneHUBaHUA:
«OTIUYHO» - BOMPOC PACKPBIT MOJHOCTHIO, TOUHO 0003HAYEHBI OCHOBHBIE MOHATHS U XapaKTe-
PHUCTHKH 10 TEME.
«XO0poUIo» - BOIPOC PACKPHIT, OJTHAKO HET MOJIHOTO OMUCAHUS BCEX HEOOXOIUMBIX 3JIEMEHTOB.
«Y IOBJIETBOPUTEIIBHO» - BOIPOC PACKPHIT HE IMOJHO, MPUCYTCTBYIOT I'pyOble OMIMOKU, OJHAKO
€CTh HEKOTOPOE MOHUMAaHUE PACKPhIBAEMBbIX MOHSITHIA.
«HeynoBneTBOpUTENBHO» - OTBET HA BOIPOC OTCYTCTBYET MJIH B LIEJIOM HE BEPEH.

Kpurepun oneHuBaHus pe3yibTaTOB TBOPYECKHX padoT.

OneHka «omiuuno» BHICTABISETCS CTYNIEHTY, €ClIM B TBOPUYECKOI paboTe mpecTaBieHa
cOOCTBEHHAs! TOYKa 3peHUs (IIO3MIIMsS, OTHOLICHHUE, CBOS MJes); MpolieMa pacKpbiTa HHTEpeC-
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HBIM, HEOOBIYHBIM CIIOCOOOM, ITPU 3TOM CTYAECHT MOKET TEOPETUUECKH 0OOCHOBATH CBA3H, SABJIC-
HUS, apT'yMEHTHPOBATh CBOE MHEHHUE C OTIOPOI Ha (haKThl WIIN JINYHBII OTIBIT.

O1eHKa «xopouto» BBICTABISIETCS CTYJEHTY, €CIM B TBOPYECKOM paboTe mpejacraBieHa
coOCTBEHHAas TOUKA 3peHHUs (I103ULUs, OTHOLIEHHE, CBOS UAes); Ipo0iIemMa 10CTaTOYHO UHTEpEC-
HbIM, HEOOBIYHBIM CIIOCOOOM, HO MPHU 3TOM CTYJEHT HE B IOJHOM Mepe MOXKET TEOPEeTHUECKU
000CHOBAThH CBSI3H, SIBICHUS, apryMEHTHPOBATh CBOE MHEHHUE C OMOPOIl HA (PaKTHl MU JTUYHBINA
OIIBIT.

O1neHka «yooenemeopumensbHo» BBHICTABISETCS CTYIEHTY, €CIIM B TBOpYeckod (opme
IpeCTaBiIeHa TOYKa 3peHHsl (MO3ULMs, OTHOILIEHHWE, WJes) KaKoro-mubo yuyeHOro, IpaKkTUKa;
CTYACHT JIeaeT MOMBITKY TEOPETUYECKH OOOCHOBATh CBS3M, SIBICHUS, apryMEHTHPOBATh CBOE
MHEHHE C OIIOPOM Ha (PAKThl WIIM JTUYHBIN OIBIT

OueHka «Heyooe1emeopumerbHo» BBICTABISETCS CTYIEHTY, €Clii paboTa BBHIIOIHEHA
(dopmanbHO, 60JIbILAS YACTh BHIIOJIHEHA HE [0 TeMe, He IpeCcTaBiIeHa COOCTBEHHAs TOYKa 3pe-
HUs (IO3ULMS, OTHOIIEHNE) MIPU PACKPBITUM MPOOJIEMBbI; apryMEHTalUsl CBOEr0 MHEHHUS cl1abo
CBsI3aHa C PACKPBITUEM ITPOOJIEMBI WK paboTa He cllaHa.

Kpurtepunu oneHnBaHus pe3yJbTaTOB KOHTPOJIBHBIX PadoT.

KonTtponsHast paboTa mpoBOAUTCS B MUCBEMEHHOH (Gopme.

O1neHKka «OTJIIMYHO» BBICTABISETCS, €CIU CTYAEHT BBINOJHWI paboTy 0e3 ommboK u
HEJIOYETOB, JIOMYCTHII HEe O0JIee OJJHOTO HEeI0UYeTa.

O1eHKa «XOpOILO», €CIU CTYAEHT BBIITOJIHUI paboTy NOJIHOCTHIO, HO AOIYCTHJI B HEll He
Oosee ogHOM HETpyOOii OMIMOKH U OJTHOTO HEJ0UeTa, MU He 0oJiee IBYX HEJOUETOB.

O1eHKa «yOBJIETBOPUTEIBHOY, €CIU CTYJEHT MPAaBUIIBHO BBINOJIHWI HE MEHee IO0JIO0BU-
HBI pa0OTHI WJIM JIOMYCTUI HE OoJiee ABYX TPyOBIX OMIMOOK, WK He Oosiee OJHOU TpyOoil U OJI-
HOW Herpy0oil omMOKM M OJJHOTO HejloueTa, WK He OoJiee IBYX-TpeX HerpyObIX OLIMOOK, UITH
OJTHOW HEerpyOO# OIMOKH M TpeX HEIO0YETOB, WIH MPH OTCYTCTBHH OIIMOOK, HO TMPH HATMYUU
YeThIPeX-TISITH HEJI0UETOB, TNI0OXO0 3HAET TEKCT MPOU3BE/ICHHs, JOMYCKaeT UCKaKeHHE (PaKTOB.

OreHKa «HEyJOBIETBOPUTEIBHOY, €CIIH CTYACHT JOIYCTHII YHCIIO OMMOOK ¥ HEA0YETOB
IPEBOCXOJIAIIEe HOPMY, NPU KOTOPOH MOKET OBITh BBICTaBJIEHA OLEHKA «3», MM €CIM Ipa-
BUJIBHO BBITIOJTHHJI MEHEE ITOJIOBHHBI paOOTHI.

Kputepun oneHuBaHus pe3yabTaTOB Ja00pPaTOPHBIX PadoT.

«5» (OTJIIMYHO): BBITIOJHEHBI BCE 3aJaHMsl JTa0OpaTOPHOM pabOThI, CTYACHT YETKO U 0e3
oIrOOK OTBETHII HA BCE KOHTPOJIbHBIC BOITPOCHI.

«4» (XOpoI1110): BEITIOTHEHBI BCE 3ajaHUS JIa0opaTOpHOU pabOTHI; CTYJEHT OTBETHII HA BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (YIOBIETBOPUTEIHHO): BBITIOJHEHBI BCE 3aaHUs 1a00paTOpHOM pabOThI ¢ 3aMeYaHU-
SIMU;, CTYJICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHHUSIMHU.

«2» (HE 3a4TEHO): CTYJCHT He BBITOJIHIII WM BBITOJIHIII HENPAaBUIBHO 3a7aHus Tabopa-
TOPHOH pabOThI; CTYAEHT OTBETUJ Ha KOHTPOJbHBIE BOMPOCH! C OLIMOKAMH MM HE OTBETHJ Ha
KOHTPOJIBHBIC BOITPOCHI.

4.2 ®oH/ OLIEHOYHBIX CPEACTB ISl IPOBEACHHUS MPOMEKYTOYHOM ATTECTALUN

Bonpocsl k 3k3ameny:
Ilepeyenb KoMmeTeHUMHA (YACTH KOMIIETEHIIUM), MPOBEPSAEMbIX OIEHOYHBLIM Cpel-
crBom: OK-11, ITIK-22
1. OcHOBHBIC HCTOYHUKH 3arps3HEHUST aTMOCQEPHI.
2. Crparerus u TaKTHKa 3alIUThI aTMOC(HEpBI.
3. be3orxoansie U pecypcocdeperaroniue TeXHOIOTHH.
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5.
6.

Baxkneiiimue TUoBble 3KO3alIUTHBIE Mpolecchl. [locnenoBaTenbHOCTh CTaquil pa3paboOTKu
IIpoLIecca OYMCTKH ra30IbIIEBbIX CMECEH.

OCHOBHBIE XapaKTEPUCTUKH TbLIEH.

OcHOBHbIE MPUHLUITEI MATEMATHUYECKOTO OMHUCAHUS TPOLIECCOB MbUIETa30yIaBIMBAHHUSL.
Ilepeuenb koMIeTeHHMH (YACTH KOMIIETEHIIUM), NMPOBePSieMbIX OIEHOYHBLIM Cpel-

creom: OK-11, OIIK-1, IIK-22

7.
8.
9.
10

11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28
29

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

Cyxoii cioco0 ynaBiauBaHus nbUIeH. [IbuieocaquTebHbIE KaMepHI.
Cyxoii crioco6 ymaBnuBaHus MMbUIeH. JKamto3uiiHbIe MbIICYI0BUTETH. [[UKITIOHBI.
Cyxoii cnioco0 ynaBnuBaHus nbuieil. [1plieynoBUTEN pOTAIMOHHOTO THIIA.
. Cyxoii crioco6 ynaBiavBaHuUs MMbIICH. BUXpeBbie MbUICYITOBUTEIIH.
Ilepeyenb koOMIeTeHHHUI (YACTH KOMIIETEHIIMH), NMPOBEpPsAeMbIX OLEHOYHBLIM Cpel-
creoM: OK-11, OIIK-1
[IpuHUuMI neHCTBUSL MOKPBIX MbLICYIOBUTENEH.
AnmnapaTtypHoe opopMIIEeHHE «MOKPOT0» METO[a MbLICYTaBINBAHHUS.
OuncTka OT nblIeH B MOKPBIX IbUIeYI0BUTENAX. [1oble ra3onpomMbIBaTeNy.
OuucTka OT nbUIEH B MOKPBIX NbUICYIOBUTENSIX. HacagouHble ra3onpomMbIiBaTesy.
OuuncrTka OT NMbUIEH B MOKpPBIX IBUICYJIOBUTENSAX. ['a30pOMBIBaTENN C MOABMKHOW Hacal-
KOH.
OuncTKa OT MbUIEH B MOKPBIX NMBUICYIOBUTENSIX. Tapenpuarsie razonpomsiBarenu (0apoo-
Ta)XHbIC, TICHHBIE).
l"azonpombiBaTenyu y1apHO-MHEPLUOHHOTO ACHCTBUS.
["a3onpombiBaTeNN HEHTPOOEIKHOTO IEHCTBUS.
CkopoctHble razonpombiBarenu (Ckpyooepsl Bentypu).
OuncTka mpuIera3oBbeix cMeceil B punbTpax. TeopeTnueckue OCHOBBI METOIA.
Knaccudukanys MexaHnueckux GuiIbTpPoB.
Tunsl pUABTPYIOLIMX 3JIEMEHTOB B IIpOLeccax IMbLUICYIaBIUBAHMS.
Tkanesbie punbTpsl. Tumnsl puabTpoB. JlOCTONHCTBA U HETOCTATKH.
TxaneBble GpuabTphl. [IpUHIMIIBI HHKEHEPHBIX PACUETOB.
ITpomblIITICHHBIE BOJIOKHUCTbIE (PUITBTPHI.
3epHuUcThIE (PUITBTPBHI.
OneKTpoPUILTPHI.
Ilepeyenb kommeTeHHMid (YacTH KOMIIETEHLMH), NPOBepsieMbIX OLEHOYHBIM cCpej-
creom: OK-11, OIIK-1, IIK-22
. Teopernueckre OCHOBBI aOCOPOIIMOHHBIX METOJIOB OUMCTKH.
. AGCOpOEHTHI, TPUMEHSIEMbIE JIJIS1 OUMCTKU OTXOJSIINX T'a30B.
ITepeyens kommereHHMH (YacTH KOMIIETEHLIHH), NPOBepsieMbIX OLCHOYHBIM Cpel-
creom: OK-11, OIIK-1
bazoBbie criocoObl OYMCTKH KUCIBIX Ia30B (Ha MpUMeEpe AUOKCHA CEepBI).
N3BecTHSIKOBBIE U N3BECTKOBbBIE METO/IbI 00€3BPEKUBAHMS KUCIIBIX [a30B.
PekynepannoHHbIe METOIbI OUYHCTKH I'a30B C pereHepanueii XxeMocopOeHTOB.
[IpuHIMIHMATBEHBIE 0COOEHHOCTH OCYILECTBICHUS aJICOPOIIMOHHBIX METOJIOB OUUCTKH.
Tunsl acOpOEHTOB; UX MIPEUMYILIECTBA U HETOCTATKH.
OCHOBHbBIE PUHIIMITBI TEOPETUYECKOTO OMMCaHMS Ipoliecca acopOLUH.
AncopOIIMOHHBIE YCTAHOBKH TTOPITMOHHOTO JCHCTBUSI.
ANCOpOIIMOHHBIE YCTAHOBKU HEMPEPHIBHOTO IEHCTBHSL.
MeTopl TEpMUUYECKON HEUTpanu3aluy OTXOAIUX ra3oB. [IpsMoe cxxuranue.
Metoasl TEpMUYECKON HEUTpATN3AIMU OTXOASIINX T'a30B. TepMHUUECKOe OKUCIIEHNE.
MeToapl TEpMUUECKON HEWTpalIn3aluK OTXOoAsmuX razoB. Katanutuueckuit meroa. Ilpun-
LUIUanbHble 0coOeHHOCTH MeTona. KaTamusatopbl, HCMoNb3yeMble IS TePMUYECKON
HEUTpaIU3alNuN OTXOJAIIUX ra30B.
MeToapl TEpMUUYECKON HENTpaIu3aluy OTXOASIUX ra3oB. Karanutuueckue ycTaHOBKHU (Ha
npuMepe 00e3BPEKUBAHUSI OTXOJIOB JIAKOKPACOYHBIX MPOU3BOJCTB M BOCCTAHOBJIEHUS OK-
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CHUJIOB a30Ta).

42. MeToapl TEPMUUYECKON HEUTpaTU3aIH OTXO/SAIIMX Ia30B C IPUMEHEHUEM LIEOJTUTOB.
Ilepeyenb koOMIeTeHHUI (YACTH KOMIIETEHIIMH), NMPOBEpPsAeMbIX OLEHOYHBLIM Cpel-
creom: OK-11, OIIK-1, IIK-22

43. MeTtoapl 1€3010pUPOBaHMs ra30IbUIEBBIX CMECEH.

44, KoMOMHUPOBaHHBIE CUCTEMbBI OYUCTKU OT OCHOBHBIX IIApO- U ra3000pa3HbIX BHIOPOCOB.

45. OCHOBBI BBIOOpA MPOEKTHBIX PELICHUH CHCTEM MbLIETra30yJIaBIMBaHUs, TUIIOBBIE CXEMBI.

[Tpumep sK3aMeHAIMOHHOTO OMIIeTa:
DenepajibHOE TOCYAAPCTBEHHOE 00pa3oBaTe/ibHOE YUpesKIeHue BbICIIero 00pa3oBaHus
«Ky0aHnckuii rocy1apcTBeHHbI YHHBEPCHTET)
Hamnpasnenue noarotosku 20.03.01 TexnocdepHas 6€301macHOCTh
Kadenpa pusndeckoii xumun
Jucuumimna « TeXxHnKa U TeXHOJIOTHA NPeJ0TBPAlIeHUs ra30nbljieBbIX BLIOPOCOB)
JK3aMeHallMOHHBbIH Omitetr Ne 2

1. Crparerus u TaKTHUKa 3alIUTHI aTMOC]EPHI.

ArnmapaTypHoe opopMIIEHHE «MOKPOT0» METO/Ia MbUICYyJIaBINBaHUSI.

3. Meroasl TepMHYECKONW HEWUTpalu3allUud OTXOASIIMUX Tra3oB. KaranuTtuyeckuit MeTO..
[TpunuunuanbHble 0coOeHHOCTH MeToja. KaranuzaTopsl, HCHOIB3yeMbIE I TEPMUYECKOU
HEUTpaNnu3aluy OTXOISAIINX ra30B.

3aBenyromuii kadeapoit

I.X.H., ipodeccop B.W. 3a6omnorkuii

N

OreHOuUHBIE CpesICTBa AJIsl HHBAIWIOB M JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSMU 3]10PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.
— NpU HEOOXOJUMOCTH WHBAIWJAM W JIMLAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3]I0POBbS
NIPEOCTABIISETCS TOTIOJHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;
— TpU TPOBEIEHUH MPOLEYphl OLICHUBAHUS PE3yJIbTaTOB 00y4eHHs] MHBAIMJIOB M JIMI C Orpa-
HUYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbsI TIPEIYCMAaTPHBACTCS HCIIONB30BAHUE TEXHHUECKUX
CpeACTB, HEOOXOAUMBIX UM B CBS3U C UX MHAMBUAYAIBHBIMU OCOOEHHOCTSAMU; — IPU HEOOXO01U-
MOCTH JJIsi 00yYarOMIUXCsl C OTPAaHHYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBBSI M1 MHBAIUIIOB IPOIIE-
Jypa OLICHWBAHUS pE3yJbTaTOB OOYYEHMs MO JUCLHUIUIMHE MOXKET HMPOBOJUTHCS B HECKOJIBKO
ATAIoB.
[Tponienypa onieHUBaHUS pe3yabTaTOB 0O0yUEHHs] MHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXK-
HOCTSIMH 37I0OPOBBS 10 JUCIUILTHHE (MOJIYJTIO) TIPEAYCMAaTPUBAET MpeIoCcTaBlieHIe HH()OpMaIim
B hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIIH:
JUist U1 ¢ HapyIIEHUSIMHA 3pSHHS:
— B I1e4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,
— B popMe PIIEKTPOHHOTO IOKYMEHTA.
JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:
— B IIeYaTHOU opme,
— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.
JUJist U1 ¢ HapyIIEHUSIMEA OTIOPHO-/IBUTATEIBHOTO ammapara:
— B 1e4atHoi opme,
— B popMe PIIEKTPOHHOTO IOKYMEHTA.
JlaHHBIN TepedeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa OOyd4aro-
IIUXCSL.

KpuTtepuu onieHKH 1o NpOMe:KyTOYHOI aTTecTanu B opMe IK3aMeHa !

IIpy oneHke yYUTHIBAIOTCA CJEAYIOLINE KaYeCTBeHHbIe 0KA3aTeJIl 0TBETOB:

- ryOnHa (COOTBETCTBUE M3YYCHHBIM TEOPETHUCCKUM 000O0IICHHIM); IIIHPOTA;
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- OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IMPOrpaMMe YMEHHSM IMPUMEHSTH MOJy4SCHHYIO
UHPOPMALIUIO);

- IOJIHOTA (COOTBETCTBUE 00BEMY ITPOTPAMMBI);

- YUCJIO ¥ XapaKTep OIIHUOOK.

OI[€HKA «OTJIUYHO»: NTyOOKHE MCUEPIBIBAIOIINE 3HAHUSI BCETO MPOTPAMMHOIO MaTepH-
aja, JOTMYeCKH IOCIIeI0BaTeNIbHbIC, ITOJIHBIC, [PAMMATHYECKU MTPABHUIIBHBIC M KOHKPETHBIC OTBE-
Thl Ha BOIPOCHI SK3aMEHAIIMOHHOTO OWJIeTa M JOIOJHUTEIbHBIC BOMPOCH YWICHOB KOMHCCHU;
UCIIOJIb30BaHNE B HEOOXOIMMOM Mepe B OTBETaX SA3bIKOBOTO MaTepualia, MPEICTaBICHHOTO B pe-
KOMEHYEMBIX Y4COHBIX MOCOOUIX U JOIOJHUTEIIBHOM JIUTEPaType;

OIleHKA «XOPOII0»: TBEPBIC U JOCTATOYHO IOJHBIC 3HAHKS BCErO MPOrPAMMHOIO MaTe-
pI/Iaﬂa, II0CJICAOBATCIIbHBIC, HpaBI/IHBHBIe, KOHerTHLIe OTBCTHI HA ITOCTABJICHHBIC BOHpOCBI HpI/I
CBOOOHOM PEarupoOBaHUU HA 3aMEUaHUs 110 OTICIbHBIM BOIIPOCAM;

OI[€eHKA «y/0BJIETBOPHUTEIbLHO»: 3HAHUEC U MMOHMMAHHE OCHOBHBIX BOIPOCOB IPOTpaM-
MBI, HaJM4YUE CYNICCTBCHHBIX OIIMOOK, WJIM OTBET HEMOJHBIN, HECBS3HBIN, HE MPOSBISIFOTCS
YMEHUS MIPUMEHATh TEOPETUYECKHUE 3HAHUS MPH PEIICHUH MPAKTUYECKUX MpoOiIeM; 3a 3HaHHE
npeMera ¢ 3aMETHBIMH MPOOeiaMK, HETOYHOCTSIMUA, HO TAaKUMH, KOTOPBIC HE CIyXaT IMPErsT-
CTBUEM IS JaJbHEHIIEro oOy4YeHus, HaJIMUMEe OIpeAesieHHOro koiudectBa (He Oosiee 50%)
OIIMOOK B OCBEIICHUH OT/ICIbHBIX BOIIPOCOB OHIIETA;

OI[€eHKA «HEY/I0BJEeTBOPUTEIbHO»: HCIOHMMAHHUE CYIIHOCTH H3JIATAeMBIX BOIIPOCOB,
rpyObIe OIMOKU B OTBETE, HCYBEPEHHBIC U HETOYHBIC OTBETHI HA JIOTIOJIHUTEIBHBIC BOIPOCHI JK-
3aMEHATOPOB, HE3HAHUE OCHOBHOT'O COJIEPKaHUs y4eOHOTO MaTepuraa.

S IlepeyeHb OCHOBHOM M JONMOJHHUTEIbHON Y4eOHOU JTUTEPATYPHI, HEOOXOAUMOM /I OCBO-
C€HH Sl JUCHUIIMHBI (MOIYJISA)

5.1 OcHoBHas iMTEpPaTYypa:

1. benor C. B. be3onacHOCTb XU3HEAEATEIHLHOCTH U 3aIllUTa OKpYXKarolieh cpebl (TexHochep-
Hast 0€30MacHOCTh): yueOHHUK / - 2-¢ u3 1., ucnp. u aoim. - M.: FOpaiit, 2011. - 680 c.

2. Axkuana H. W. TlpombllmeHHass SKOJOTHS: MPHHIUIBL, MOIXOAbI, TEXHHUECKUE DPEIICHUS:
yuebHoe nocoOue A CTyJeHTOB By30B / - M3a. 2-e, ucnp. u jom. - Jonronpyausiii: UuTen-
mekt, 2011.-311 c.

3. CemenoBa W.B. I[IpombinuieHHast 3KoJ0THs: yyeOHOe mocoOue Ui CTYyJE€HTOB BY30B. - M.:
Axanemus, 2009. - 520 c.

4. 3uranmmus, M.I'. [IpoekTrpoBaHue anmnapaToB MbUIETa3004UCTKH [ DJIEKTPOHHBIN pecypc]:
yae0. mocodue / M.I'. 3uranmun, A.A. Konecauk, A.M. 3uranimmH. — DJIEKTPOH. TaH. —
Canxkr-IlerepOypr: Jlanp, 2014. — 544 c. — Pexxum nocryma:
https://e.lanbook.com/book/53696.

5.2 lonmosiHuTEIbHAS JINTEpATypa:

1. Iucemenckas H.JI., 'ansra B.B., Hukonenko B.B. Metozp! 3amuThl cpeibl OOUTaHUS B TEX-
Hocdepe: yueoHoe mocodue. Kpacromap: Kybanckuii roc. ya-1, 2007. 140 c.

2. XBan T.A. IIpomsinuienHast sxosorust /Cepust “YueOHukH, yueOHbIE ocobus”. — PocTos—
H/[1: “®enukc”, 2003. — 320 c.

3. Bapakcun, A.}O. CTonKkHOBEHHUS B IOTOKAxX ras3a ¢ TBEPJbIMU YacTULIAMH [ DJIEKTPOHHBIN pe-
cypce] : yae6noe mocodbue / A.}O. Bapakcun. — DnekTpoH. naH. — MockBa : OU3MaTIIuT,
2008. — 312 c. — Pexum mocryma: https://e.lanbook.com/book/59509.

4.Ctypman, B.HM. OueHka BO3ACHCTBUS Ha OKPYKAIOIIYIO Cpey [DIEKTPOHHBIN pecypc] : yued-
Hoe nocobue / B.U. Ctypman. — Dnektpon. nan. — Cankr-IlerepOypr : Jlanb, 2015. — 352
c. — Pesxxum mocryma: https://e.lanbook.com/book/67472.
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https://e.lanbook.com/book/53696
https://e.lanbook.com/book/59509
https://e.lanbook.com/book/67472

5.Tapacosa, H.I1. Onienka Bo31eiCTBHS MTPOMBIIUICHHBIX MPEANPUITHI HA OKPYKAIOIIYIO CPEy
[DnexTpoHHBIH pecypce] : yuebHoe ocodbue / H.I1. Tapacosa, b.B. Epmonenko, B.A. 3aiines,
C.B. MakapoB. — DnektpoH. n1adH. — MockBsa : M3gatenbctBo "Jlabopatopus 3Hanuit", 2015.
— 233 ¢. — Pexum noctymna: https://e.lanbook.com/book/84119.

5.3 llepuoauyeckne U3TaHUA:

1. XKypnan «MemOpaHbl 1 MEMOPAHHBIC TEXHOJIOTHI.
2. XKypnan «Separation and Purification Technologiesy.
3. Kypnan «Green Chemistry».

6. Ilepeyenb pecypcoB MHGPOPMALMOHHO-TEIEKOMMYHUKAUMOHHOU ceTn «MHTepHeT», B
TOM 4HcJie COBpeMeHHbIe NpodeccuoHa/IbHbIe 0a3bl JAaHHBIX U HH(OPMALMOHHBbIE CIIPa-
BOYHbIE CHCTeMbl, HCOOXO0AUMbIe [IJIf OCBOCHH S JUCHUILIMHBI (MOAYJISA).
1. CnpaBouHo-nipaBoBas cucrema «Koucynerant [Lmrocy (http://www.consultant.ru)
2. IMTopran oTKpeITHIX AaHHBIX Poccuiickoit @eneparuu https://data.gov.ru
3. baza  OTKpBITBIX JaHHBIX MwuHHCTEpCTBA Tpyda MW CONMalNbHOH 3amutel P®D
https://rosmintrud.ru/opendata
ba3za nannbix Hay4noii anextponnsiii oudimnorexku eLIBRARY.RU https://elibrary.ru/
baza pannbpix Bcepoccuiickoro HHCTUTYTa HAydyHOW U TEXHHUYECKOW uWHGOpMaluu
(BUHUTU) PAH http://wwwz2.viniti.ru/
6. ba3bl gaHHBIX B chepe MHTEIICKTyalIbHOW COOCTBEHHOCTH, BKJIIOYAs MaTeHTHbIE 0a3bl JaH-
HBIX WWW.rusnano.com
7. ba3bl JaHHBIX U aHATUTUYECKUE MyOIMKauU «YHUBEPCUTETCKAas UH(POpPMALIMOHHAs cCUCTeMa
POCCUSI» https://uisrussia.msu.ru/
8. ®enepanbHas rocynapcTBeHHass MH(opMmanuoHHas cucreMa «HanuoHanbHast SIEKTpOHHAs
6ubamoreka» https://H306.pd
9. baza ganHbIX MpodeccCHOHANBHBIX CTaHAAPTOB MUHUCTEPCTBA TPYAA U COIMAIBHOMN 3allUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/
10. Ba3sbl naHHBIX MUHHCTEpCTBA SKOHOMHYECKOTO pa3Butus PD http://www.economy.gov.ru
11. OdunmaneHelii caiit denepanbHOTO areHTCTBA MO TEXHHUYECKOMY PETyIUPOBAaHUIO U MET-
ponoruu http://protect.gost.ru/
12. Enunas 6a3a roctos P® - http://gostexpert.ru/
13. Pecypcei mo Tepmoaunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html
14. NndopmanmonHo-mpaBoBas cuctema «['apanT» [DnekTpoHHBINH pecypce]| — Pexxum moctyna:
http://garant.ru/
15. DnexTpoHHO-OMOMMOTEYHAs cucTeMa «KoHcyapTaHT cTyaeHTay Www.studmedlib.ru

>

o

7 MeToanyecKne yKa3aHUud U MAaTepHAaJIbl 110 BUIAM 3aHATHI

YcnemHoe OCBOEHHE AWUCIUILTAHBI IPEAIojaracT aKTHBHOE, TBOPUYECKOE YYaCTHE
CTY/ICHTA ITyTeM IUIaHOMEPHOH, MOBCETHEBHOM pabOTHI.

Obwue pexomenoayuu

W3yueHne AMCHUIUIMHBI CIEAyeT HauuHATh ¢ MPOpadOTKU pabodel mporpaMmsl, ocoboe
BHUMAaHHE YIEIsis IeIsIM | 33]1adaM, CTPYKTYPE U COJIEPKAHUIO Kypca.

OcHoBHOU (opmoii 00yueHHUs CTYIEHTOB SBISETCS CaMOCTOsATEIbHAas pabdoTa Haj
y4eOHbIM ~ MaTepuasioM. [lporecc wW3ydeHuss AUCHUIUIMHBI «TeXHMKa W TEXHOJOTHS
NPEOTBPALICHUS T'a30IbIJIEBBIX BEHIOPOCOBY COCTOUT U3 CIETYIOLIUX ITAIOB:

1. TIpopaGoTka TEOPETHYECKOTO MaTepuana IO PEKOMEHIOBAHHOMY YYCOHHKY H
KOHCIIEKTaM JICKI[MH, TpPEeJIOCTaBICHHBIX IpenojaBareieM B 3JEKTPOHHOM Buzae. B ciydae
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HEIOCTYIIHOCTH JJaHHOT'O IocoOus HeoOXOAMMO OOpaTUTbci K CIMCKY JIMTEpaTyphl,
NPUBEJCHHOTO B paboueil mporpamme JUCHUTUIMHBI « TeXHUKa U TEXHOJOTHS MPeI0TBPaICHHS
ra30IblUIEBBIX BHIOPOCOBY.

2. Pemienue 3a/1a4 ¥ BHIIOJTHEHUE TBOPUECKOTO 3aJaHMUS.

3. BrinosniHeHKe U 3a1uTa 1a00paTOPHBIX padoT.

4. Cnada 5K3aMeHa B yCTHOW WJIM TMCbMEHHOM (opme (10 YCMOTPEHHUIO IPenogaBaTess).

Ilpu pemenun 3agad JOMYyCKAeTCsl MCIOJIBb30BaHUE pabouux TeTpajei, B KOTOPBIX
3aKOHCIEKTHPOBAaHbl Hauboyiee BaKHBIE C TOYKH 3PEHHUS KaXKJOTO U3 CTYACHTOB MOMEHTHI,
BBIJICJIEHHBIE IPU CAMOCTOSITEIBHON NPOPadOTKe KaXA0H U3 TeM.

C 1enbro KOHTPOJIS U MOATOTOBKH CTYAEHTOB K U3YYCHHIO HOBOM TeMbI BHaYalle KaxX 101
IPAaKTUYECKOI'0 3aHATHs MPErnoAaBaTesieM NPOBOAUTCS WHAMBUIYalIbHBIM WM (POHTAIbHBIN
YCTHBIH ONPOC 10 BBINOJHEHHBIM 33JaHUAM Ipeapiayniell TeMmsl. Kputepun onenku: — mpa-
BIWJIBHOCTb OTBETa IO COAEP)KAHUIO 3a/aHUs (YUUTHIBAECTCS KOJMUYECTBO M XapakTep OIINOOK
IIPU OTBETE);

— IOJIHOTA U TNTyOMHA OTBeTa (YUYUTBIBAETCSI KOJIMYECTBO YCBOCHHBIX (DAKTOB, MOHATUN U
T.1L.);

— CO3HATEJILHOCTh OTBETA (YUUTHIBAETCS IOHUMAHUE M3JIaraéMoro MaTepuaa);

— JIOTUKA W3JIOKEHHsI MaTepuana (y4UThIBAaeTCS YMEHHUE CTPOMTH LEIOCTHBIH, MOCIIeN0-
BaTeNIbHBIN paccka3, IPaMOTHO 0JIb30BAThCs CIIELUAIbHON TEPMUHOJIOTHEH);

— PalMOHAJIBHOCTh HCIIOJIb30BAaHHBIX TPUEMOB M CIIOCOOOB pEIICHHs] MOCTaBICHHOU
yueOHOIl 3a7jaun (YUUTHIBA€TCS YMEHHME MCIIOJb30BaTh Hanbosee nporpeccuBHble U 3¢ (HeKTUB-
HBIE CTIIOCOOBI JOCTHXKECHHUS 1IEJIH );

— CBOEBPEMEHHOCTh U 3((EeKTUBHOCTh UCIIOIb30BAHUS HATJIAIHBIX OCOOUI U TeXHHUYe-
CKUX CPEJICTB MpH OTBeTe (YUUTHIBACTCS TPAMOTHO M C TOJIB30M MPUMEHSTh HATJISITHOCTD | JIe-
MOHCTPAIIMOHHBIN OIBIT IPU YCTHOM OTBETE);

— UCTOJIb30BaHUE JOTOIHUTEIBHOTO MaTepuaia (00s3aTeIbHOe YCIOBUE);

— palMOHANBHOCTh MCHOJIb30BAHUS BPEMEHH, OTBEIEHHOIO Ha 3a7aHue (He onolpsercs
3aTSHYTOCTh BBITIOJIHEHUS 33/IaHUS, YCTHOTO OTBETa BO BPEMEHH, C yYETOM HHIUBUAYATBHBIX
0COOEHHOCTEH CTYJIeHTOB).

Pa3BepHyTHIIf OTBET CTYIEHTa JOJDKEH MPEACTABIATH COO0M CBSI3aHHOE, JIOTHYECKHU T10-
CJIeZIoBaTeNIbHOE COOOIIEHNE Ha 3a/laHHYI0 TeMY, MIOKa3bIBaTh €r0 yMEHUE MPUMEHSATh Olpeie-
JICHUS, TIPABUJIa B KOHKPETHBIX CITydasx.

BhICTpBIil MHCBEMEHHBIHN ONMPOC «OJIUI-0IPOC» CIIOCOOCTBYET PA3BUTHIO MBICIUTEIBEHOTO
nporecca, pPa3BUTHIO CHOCOOHOCTM K CHCTEMHOMY MBIIIICHHIO W aHAIM3y, a TakKke
3aKpEIUICHUI0 3HAaHUN y BCEX CTYAEHTOB OJIHOBPEMEHHO.

IIpu moaroroBke K «OIUI-ONpPOCY» MpenojaBareib JOJDKEH 3apaHee MPUTOTOBUTH
CIHCOK CTYIEHTOB M HAIKCaTh CaMble Ba)KHBIC, HO TPH ITOM Y3KHE W JIOTHUECKH CBS3aHHBIC
BOIIPOCHI [0 COOTBETCTBYIOIIEH TEME.

Kaxxmomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIHN, y3KO C(HOPMYIHMPOBAHHBIN BOIPOC.
OTBeT f0KEeH ObITh YETKMM M KPaTKHM, COAEPKAIllMM BCE OCHOBHBIC XapaKTEPUCTHKH OIHCHI-
BaeMOTO TIOHSITHSL.

IIpu moAroTroBKke K KOHTPOJIbHOM padoTe M HTOrOBOMY TECTUPOBAHHIO HEOOXOIUMO
BHUMATEJIHHO TPOYUTATh COCTABJICHHBIE paHEe KOHCIEKTHI JIEKIUH, MPOCMOTPETh MOPSIOK
BBITOJIHEHUS JTaOOPAaTOPHBIX PAabOT M OCHOBHBIC IOJyYE€HHBIE B XOJI€ JIAOOPAaTOPHBIX padoT
BBIBOZBI. OTBETUTh Ha KOHTPOJIbHBIE BOMPOCH. CBEPHTH CIHCOK BOMPOCOB C HMEIOIICHCS
uHpopmanueii. Hemoctaromyro uHdopManuio HE0OOX0OUMO HalTH B ydeOHUKax (y4eOHBIX
MOCOOMSX ) WIIM B IPYTUX UCTOYHUKAX WH(POpMAITUH.

KonrtponbHast paboTa mpoBOAUTCS B MUCbMEHHOH (Gopme.

KoHTponbHble pabOThl OOBIYHO COAEPKAT HECKOIBKO BONPOCOB U MMEIOT HECKOJIBKO
BapuanToB. CTyneHT nu0OO caM BBIOMpAeT OAWH M3 TPEAJIOKCHHBIX BapUaHTOB, JHOO
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IpEernoiaBaTesb 3aKpeIUisieT 3a KaXK/IbIM CTY/I€HTOM OIpEIeIeHHbIN BapUaHT.

[Tpu mOATOTOBKE K BBHINOJHEHUIO TBOPYECKUX 3a/laHMiil cieayeT oOpaTUTh BHUMAaHUE Ha
YCIIOBHS, CIIOCOOCTBYIOIINE IPOSIBIEHUIO TBOPYECKOTO MBIIIUICHUS !

1. OpUrnHaJIBHOCTh U HEOOBIYHOCTH BBICKA3aHHBIX UAEH, CTPEMJICHUE K MHTEIICKTYyallb-
HOI HOBM3HE. CTpeMJieHHe HalTH CBOE COOCTBEHHOE pEIlICHUE.

2. CeMaHTHUECKsl THOKOCTh — CIIOCOOHOCTH BUJIETh OOBEKT MOJ HOBBIM YIJIOM 3pEHUS,
CHOCOOHOCTh OOHAPYKUTh BO3MOKHOCTh HOBOT'O HCIIOJIb30BAHUS JAaHHOI'O OOBEKTA.

3. Obpa3nas ajmanTuBHas TMOKOCTb, T.. CIIOCOOHOCTh M3MEHHUTH BOCHPHUSATHE OOBEKTa
TaKuM 00pa3oM, 4YTOObI BUJIETh €r0 HOBBIE, CKPBITHIE CTOPOHBI.

4. CriocoOHOCTh MPOAYLUPOBATh Pa3HOOOpa3HbIE UEH B HEONPEIEICHHON CUTYyalllH, B
YACTHOCTH B TaKOH, KOTOpast HE COAEPXKUT MPEANOCHUIOK K (POPMUPOBAHUIO HOBBIX UIEH.

[lepen HauaOM BBITIOJIHEHHS KaXI0W J1a00paTOpPHON pabOThl ydanuecs MmoJiy4aroT BCE
HeoOxonuMoe Metoauueckoe obecrieuenue. Ilepex mocemeHneM nabopaTopuu HEOOXOIUMO
U3YYUTHh TEOPHIO BOIMPOCA, IPEATIOIAraeMOro K UCCIEJOBAHUIO, 03HAKOMHUTHCS C PYKOBOJCTBOM
10 COOTBETCTBYIOLIEH paboTe U MOATOTOBUTH MPOTOKOJ MPOBEACHUS pabOThl, B KOTOPBIH 3aHO-
CATCSL:

e  Ha3BaHHe palOTHI,

®  3arOTOBKM TaOJUIL IS 3alI0JHEHUS SKCIIEPUMEHTAIbHBIMU JAHHBIMU HaOII01eHUIH;

® ypaBHEHUS XMMHUYECKHUX PEAKIMHA HpeBpallleHUH, KOTOpble OYyAyT OCYIIECTBICHBI
IPY BBIIOJIHEHUH YKCIIEPUMEHTA;

e  pacueTHble (YOPMYIIBI.

JIaGoparopHasi paboTa BBIIIOJHSAETCS CTYACHTOM B COCTaBE T'PYIIBI, MOATPYIIIBI MK
UHIUBUYallbHO. Bce BbIUMCIEHMS, BKJIIOYas OLIEHKY TOYHOCTH 3KCIIEPUMEHTa, KeJaTelbHO
IIPOBOJUTH BO BpeMsi 3aHATHs. [Ipyr HETOCTaTOYHOM KOJMYECTBE BPEMEHH UX MOYKHO BBITIOJHSTH
B Yachl CaMOCTOSITEIbHOW pabOThl ¢ 00s3aTelIbHBIM IMPEACTABICHUEM  pEe3yJIbTaToOB
MPETOo/IaBaTeI0 Ha MOCIEeIYIONINX 3aHATHSIX WM KOHCYIbTAIHSAX.

OdopmiieHre 0TYETOB JOIDKHO MPOBOJIUTHCS MOCIE OKOHYAHUS paboThl B TAOOPAaTOPHH.
JUIs  TOATOTOBKM K 3alIMTe OTYeTa CIEAYyeT MPOaHAIU3UPOBATh AKCIEPUMEHTAIBHbIC
pe3yibTaThl, COMMOCTAaBUTh X C U3BECTHBIMU TEOPETUUECKUMHU MOJI0KEHUSMH MU CIIPABOYHBIMU
JTAHHBIMH, OOOOIIUTH PE3yNIbTaThl MCCIEJOBAHWN B BUAE BBIBOAOB 1O paboTe, MOATOTOBUTH
OTBeTHI Ha Bompockl. [locie 3aBepiieHns BBINMOJIHEHUS JTa00paTOPHBIX PabOT MPOU3BOIUTCS UX
3aluTa.

B ocBOeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMLIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSMHU
30pOBbsi OOJIBIIIOE 3HAYCHUE WMEET WHAWBHUyajbHas ydeOHas pabora (KOHCYJbTAI[MH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuara.

WupuBuayanbHble  KOHCYJNBTAIlMM IO TPEIMETY SBISIOTCS BaKHBIM  (haKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3aLUU OOYUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy TMperojaBaTelieM W OOyJaroImUMCs HWHBAIUAOM WU JIMIIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. IlepeyeHbr WHGPOPMALMOHHBIX TEXHOJOIHWH, HCIOJB3YEeMBbIX IPH OCYLIECTBJICHHHU
00pa3oBaTe/ILHOIO MPoUecca MO0 AUCHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

8.1 Ilepevyenb MHGPOPMALMOHHBIX TEXHOJIOTHH.

1. Mcnonb3oBaHue cnanI-Mpe3eHTalni Ipy NIPOBEACHUHN JEKIIMOHHBIX 3aHITHH.

2. Opranu3zanusi B3aMMOJEHCTBHS C 00YYAIOMIMMUCS MOCPEICTBOM 3JICKTPOHHON MOYTHI (IIpo-
BEpKa JJOMAIIIHUX 3aJlaHUi U KOHCYJIbTUPOBAHUE TOCPEACTBOM IEKTPOHHON MOYTHI).

8.2 IlepeueHb HEOOXOAMMOTO JHIIEH3NOHHOTO MPOTPAMMHOI0 00eceyeHust
1. Microsoft Windows
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2. Microsoft Office
3. IIporpamMmMHoe obecrieueHue s CIIA0OBHISAIITNX

9. MaTrepuajibHO-TeXHUYeCKas 6a3a, He0OXoAUMAs /IJIsl OCYIIeCTBJIEHUsI 00Pa30BaTEJIbLHOI0
Mpouecca no JUCHUIVIuHEe (MO1YJII0)

Ne

Bun pabor

MarepHraibHO-TEXHUYECKOE 00SCIIeYCHHUE TUCIIUILINHBI
(MoyJsl) M OCHAIIEHHOCTD

JIeK1IMOHHEIE 3aHATHSA

VYyebHast aynuTopus AJi1 IPOBEICHUS 3aHATUN JIEKIIMOHHOIO
TUIIAa, CEMMHAPCKOTO THIIA, JTAOOPaTOPHOTO THUIIA, OCHAIIEH-
Hasi KOMIUIEKTOM Y4eOHOW MeOenn, MHTEPAaKTHBHON JTOCKOU
SMART Board ¢ kopoTkOo()OKYCHBIM HHTEPAKTHBHBIM IPOEK-
TOPOM, HOYTOYKOM M COOTBETCTBYIOUIUM MPOTPAMMHBIM
oOecrieyeHrneM JyIsl IEMOHCTPALMU IPE3EH TN,

(ayn. 422c, r. Kpacnonap, yi. CtaBpononbckas, 149)

JIaGopaTopHbIe

THA

3aHs-

Yuebnas naboparopust GU3NIECKOH XUMHUHU, YKOMILJICKTOBAH-
Hasl CIEMUANTU3UPOBAHHONW MeOeNblo, BBITSDKHOM CHCTEMOM
BEHTHJISIIIAK, MEJIOBOM JOCKOW, CPEICTBAMHU TMOKapHOU 0e3-
OMACHOCTH M OKa3aHHs MEepBON MEIUIIMHCKON MOMOIIH, Tepe-
HOCHBIM MYJbTUMEAHIHBIM 000pYAOBaHUEM M HEOOXOIMMBIM
1ab0paTOPHBIM 000PYIOBAHUEM:

Tepmocrar; BoasiHast OaHs; HOHOMEPHI; BOJOCTPYHHBIN BakKy-
YMHBIH HAcoC; TEXHHUYECKHE BEChl; aHAJTUTHUYECKUE BECHI,
KOHJIYKTOMETPUYECKHE SUCHKU T M3MEPEHUsS IEKTPOIPO-
BOJHOCTH PACTBOPOB; U3MepHUTeNu uMmutanca E7-21.

(ayn. 334c, r. Kpacuonap, yi. CtaBponoiibckas, 149)

VYueOHast mabopaTopusi KOJJTOUIHON XUMHUHU, YKOMIUIEKTOBAaH-
Has CIELUAIN3UPOBAaHHONW MeOesblo, BBITSDKHOM CHCTEMOM
BEHTWIALIMM, MEIIOBOM JOCKOM, CpeICTBaMH TMOXKapHOW 0e3-
OIMaCHOCTH M OKa3aHUs MEepBOW MEAMLMHCKONW MOMOIIH, J1abo-
paTopHBIM 000PYIOBaHUEM:!

Ckanupyromuii cnekrpoporomerp Leki SS2109UV; Cnek-
tpodotomerp Leki SS2107; Muxpockon ontudeckuii Altami;
Kongykromerp  «Oxkenepr-002»; Becsl  aHanuTHueckue
«Adventures Pro»; Typouaumerp Hanna; Bucko3umerp
Brookfield; Buckosumerp kanwmuisipusiii BIDK-2; Becw na-
O6opatopHbie; Becbl TopcruoHHBIE; Memanka ¢ MOJ0TPEBOM
«Ika C-MAB HS7»; lleiikep nad6oparopusiii LS110; pH-metp
Hanna Hi221; Mynstumetp; McTouHHK nUTaHUS MOCTOSHHO-
ro Toka crabunusupoBanHbiii b5-49; Kongykromerp mopra-
tuBHbIM Hanna HI 9033; Hacoc nmepuctanbTHYECKUH MHOTO-
KaHaJIbHBIN; Hacoc mepucranpTUdecKuil OJHOKaHAIBHBIN LS
301; Mynwsturect UIIIT-101-1; TIK.

(ayn.328c, r. KpacHonap, yn. CtaBpomonbckas)

I'pynmoBsie  (MHIUBH-
NyallbHbIE) KOHCYJIbTa-

LA

VYueOHast ayTuTOpus AJ1sl IPOBEACHUSI TPYIIOBBIX U WHINBU-
JyalbHBIX KOHCYJbTAIMH, OCHAIIIEHHAs! KOMITJICKTOM Y4eOHOM
MeOenr, TOCKOH-IKpaHOM YHUBEPCAIbHOMU, IEPEHOCHBIM ITPO-
eKTOPOM, HOYTOYKOM M COOTBETCTBYIOLIMM IPOTPAMMHBIM
obecrieyeHrneM JIsl IEMOHCTpAIK Mpe3eHTaIui.
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(ayn. 328c, 334c, 422¢, r. KpacHogap, yi. CtaBpormosibckas,

149)
4. Texymuii  KOHTpOJIb, | YueOHas ayIuTOpUs Ul IPOBEICHUS TEKYILIEro KOHTPOJIA U
IIPOMEXKYTOUHAsA aTTe- | IPOMEXYTOUYHOM aTTeCTallii, OCHAILEHHAsl KOMIIJIEKTOM
cTanus yueOHOM Mebenn, JTOCKOM-2KpaHOM YHUBEpCAIbHOM, mepe-

HOCHBIM IPOEKTOPOM, HOYTOYKOM M COOTBETCTBYIOIIUM IPO-
IrPaMMHBIM 00€CIICUCHHUEM JUISl ICMOHCTPAIIUHU TIPEe3eHTAIUH.
(ayn. 328c, 334c, 422c, r. Kpacuonap, yn. CraBpomnoJsbckas,

149)
S. CamocrositenbHas pa- | [lomemenuss s caMOCTOSITENBbHON pabOThl  CTY/AEHTOB,
6ota OCHAIIIEHHBIC Y4eOHOH MeOenbi0 U KOMIBIOTEPHOH TEXHUKOM

C BO3MOKHOCTBIO MOJKIIOUeHUs1 K ceTu "MHtepuer" u obec-
MeYeHUEM JOCTyla B JJIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

(ayn. 329c, 401c, r. Kpacuonap, yn. CtaBponosibckas, 149)

JIaGopatopusi >1€KTpOMEMOpPaHHBIX SIBICHUM IpeJHa3HauyeHa B TOM YHUCIEe M Ui
IpOBeJEHUS J1a0OpaTOpHBIX paboT 1o yueOHOM nucuuIuiMHE «TeXHHKa M TEXHOJOTus
IPEJOTBPALIEHNS a30MbUIEBbIX BHIOpOcoBy. OHa CHAaOXeHa PYKOBOJCTBAMM JUISl BBIITOJHEHUS
nabopaTopHBIX paboT, yaeOHO-Tab0pPaTOPHBEIM 000PYIOBAaHUEM, PEAKTHUBAMH ISl XUMUYIECKOTO
JKCHEPUMEHTA.

B pacnopskenun 1abopatopuy UMEIOTCS JIaDOpaTOpHbIE YCTAaHOBKU JUIsl MCCIIEA0BAaHUS
OCHOBHBIX XapaKTepUCTUK MeMOpaHHbIX mporueccoB. Mmeercs psn 1abopaTOpHBIX SYEEK,
OCHAILIEHHBIX MHOToKaHanbHbIMU Hacocamu Heidolph Pumpdrive 5001 u cMoHTHpOBaHHOMN
THJIPABINYECKON OOBS3KOH. [lis1 KOHTpONsT M MOAJEpX,aHMUS TeMIepaTypbl MOXET ObITh
UCTIONIb30BaH  psAx  TepMoctaTtoB  mpoumsBojctBa  Heidolph.  [Ins  uccnemoBaHust
3JIEKTPOMEMOPAHHBIX CBOMCTB MPUMEHSIOTCS MYJIBTHUMETPhl U MCTOYHHUKHM TOKA MPOU3BOICTBA
Keithley. Jlna omnpenenenus 3arps3HSIOIIMX BEIIECTB HCHOJB3YIOTCS KOHAYKTOMETpbl M pH
meTpsl npousBojcTBa Mettler Toledo, a Takke maTeHTOBaHHBIE NMporpaMMHblE MakeTsl. Jlis
MPOBEJCHUS  BCIIOMOTATENIbHBIX ~ OINEpaluii HUMEIOTCS  J103aTOpbl  Mpou3BojAcTBa  Biohit,
aHanmuTHueckue Beckl Ohaus, aHanmu3aTop Biarocoaep:kanust Ohaus, Melanku U BCTPSAXUBATEIH
Juist mpoOupok npoussoacTea JIOUII u Dxonpudop.

Jns  mpoBeneHUs JIeKUUH HEOOXOAMM HOYTOyK M MyJbTUMEIUiiHas CUCTeMa,
BKJIIOYAIOIAsl CTAllMOHAPHBIN WJIM MOOUJIBHBIA SKpaH, HU(PPOBOM MPOEKTOP, MOAKIIOYAEMBIN K
KOMIIBIOTEPY, U JIA3EPHYIO YKa3Ky.
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