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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Leab ocBOEHUS TUCHTUILIHHBI

CocrouTt B GOpMHPOBAHUH Y CTYJICHTOB IIEJIOCTHOTO MPEJACTABICHHS O CHCTEMaX 3alUThI
OKPYXKAIOIICH CPeJibl OT ra30MbLUIEBBIX BEHIOPOCOB TOKCHYHBIX BEIIECTB.

1.2 3apaun JUCHUIIMHBI
. MOKa3aTh HMCTOPUIO  Pa3BUTHUS W KJIACCH(UKAIMIO TEXHUYECKHX  YCTPOWCTB,
MpeIHA3HAYCHHBIX JIJIS 3aIIUTHI YEIOBEKA U OKPYKAIOIICH CPelbl OT ra30MbLUIEBBIX BEIOPOCOB;
. 00ecreunTh YCBOEHHE TEOPETHYECKHMX OCHOB IIPOIECCOB, HMCIOJIB3YEMBIX B OITHX
CHUCTEMAX;
. MPOJICMOHCTPUPOBATh HAWOOJIee THUIMYHBIE KOHCTPYKIIMOHHBIC PEIICHUsI YCTPOMCTB,
anmnapaTroB M YCTAaHOBOK, MPUMEHSEMBIX B OBITY M MPOMBIIUICHHOCTH ISl 3alIUTHI YE€JIOBEKA U
OKPY’KAOIIEH Cpebl OT Ta30MbIIIEBBIX BHIOPOCOB;

M MMpoaHaJInu3upoOBaTb AOCTOMHCTBA KW HCAOCTATKHU CHCTCM 3allUTbl € TOYKH 3PCHUA
pecypcoc6epe>KeHI/I51 U DKOJIOTHYECKOU I_IeJ'IeCOO6pa3HOCTI/I;
® IPUBUTH NEPBHUYHBIC HABBIKM HHXXCHCPHBLIX PACUCTOB W NPOTHO3UPOBAHUA PEC3YyJIbTATOB

paboThl OTIENBHBIX YCTPONCTB M CIOXKHBIX TEXHOJIOTMYECKUX CXEM, MPEAHA3HAUEHHBIX s
MPEI0TBPAIEHUSI BPEIHBIX BEIOPOCOB B aTMOChEpY.

1.3 MecTto aucuMiuinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuumnnuHa «CucTeMbl 3alMThl aTMOC(epbl» OTHOCHTCA K 4YacTH, (OpMUPYEMOit
y4acTHUKaMU 00pa3oBaTeIbHbIX OTHOLIeHHH, brioka 1. JJuctuminnel (Momynu) yueOHOro miiaHa.
B cooTtBercTBUM ¢ pabouuM y4eOHBIM IIJIAaHOM AMCLMIUIMHA WM3y4aeTcs Ha 3 Kypce MO OYHOMU
dbopme oOyueHus. Buj mpoMeKyTOUHON aTTeCcTalliu: IK3aMEH.

N3ydyeHnto AUCUUILIMHBI JOJDKHO MPEAIIECTBOBATh M3YYEHUE TAaKUX JUCUUIUIAH, KaK
«Teopust ropeHuss U B3pbIBa» U «IKOJIOTHYECKUUA MOHUTOPUHT». [IpM ocBoeHMM JaHHOU
JTUCHUTIIMHBI CIYIIATeNId JOJDKHBI UMETh 3HAHUS 1O 0OIel, HeopraHu4ecko M (pU3M4IecKoit
XUMUU. J{UCIUTITMHA SIBISETCS MPEIISCTBYIONICH MPU U3YyUYEeHUN TUCIMIUIAH: « DKOJIOTHUYECKUE
pucku B TexHoc(hepe «YTpaBieHHE LETOCTHOCTbIO TEXHUYECKUX cucTeM», « CHCTEMBI 3aIUThI
rupoc@epsl U TUTOCHEPHI.

1.4 Tlepeyenb MJIaHMPYeMbIX Pe3yJbTATOB O00Y4YE€HHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yyaroImuXcsl CIETYIOUMX KOMIETEHIIHA:

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA JOCTUIKCHUA

Pe3ynbTarhl 00yueHUs 10 AUCIUTIIINHE
KOMIIETEHIIUN

MK-2 CnocofeH oueHMBATH NMPUYMHBI M UCTOYHUKH aBAPUITHBIX BHIOPOCOB M COPOCOB B OKPY:KAIOIILYIO
cpeay; pa3padaTbiBaThb MepPONPHUSITHSI MO 3alMTe 4YeJ0BeKAa M OKpY:Kalieidl cpelbl OT Pa3iUYHbIX
(hakTOpOB ecTECTBEHHOr0, AHTPONOT€HHOI'0 U TEXHOT€HHOT' 0 POUCXOKACHUS

UIIK-2.1. OueHuBaeT NpUYMHbI U UICTOUHUKH 3HaeT NPUYMHBI W TIOCIEICTBUS aBapUIHBIX BHIOPOCOB U

aBapHHHBIX BBIOPOCOB M COPOCOB B cOpOCOB 3arpsA3HSIONIMX BELIECTB B OKPYKAIOUIYIO Cpeny,

OKPYKAIOUIYIO Cpedy COBPEMEHHBIE TEOPUM U TOAXOABl K HCCIEA0BaHMIO
OKpY’KaroIllel cpenbl I BBIABICHUS €€ BO3MOXHOCTEH U
pecypcoB

YMeer BBIABIATE TPUYMHBI W WCTOYHUKH aBapUUHBIX
BBHIODOCOB M COpPOCOB B OKPYXAaIOIIyId  Cpeny,
WHTETPUPOBAaTh TEOPETUYECKUE 3HAHMUS C IPAKTUKOH
o0y4eHus

BnaueeT HaBBIKaMW OLCHKWU TIIPUYUH W HUCTOYHUKOB
aBapUIHBIX BBHIOPOCOB M COPOCOB B OKPYKAIOIIYIO Cpeny,
CIIOCOOHOCTBIO K aHAIM3y [OCTOMHCTB M HEIOCTATKOB
CHCTEM 3alllUThl C TOYKH 3PEHHs pecypcocOepekeHHs U
9KOJIOTHYECKOH 11e1eco00pa3HOCTH




KOZ{ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

P€3yJ'II)TaTI)I o6yquI/m 10 JTUCLHUIITIMHE
KOMIICTCHIIH

WIIK-2.2 PazpabatbiBaeT MeEpOIpHATHS 1O | 3HaeT MEPONPHUATHS MO 3aIIUTE YEeIOBEKa M OKpY Karomeit
3alIUTe YEJIOBEKAa M OKpYXKaIoIIeHl cpempl OT | Cpempl  OT  pasiuyHBIX  (DAaKTOPOB  €CTECTBEHHOTIO,

Pa3JINIHbIX (l)aKTOpOB CCTCCTBCHHOI'O, AHTPOIIOICHHOTO u TCXHOI'CHHOI'O MIPOUCXOKIACHUA,
AHTPONIOT'CHHOTO u TCXHOI'CHHOT'O CyHmIECTBYIOIIUE CUCTEMbBI U MCTO/bL obecreueHus 3alIUThI
MIPOUCXOKACHUSA aTMOC(l)epI)I OT BpPCAHBIX I'a30IbLICBbIX BLI6pOCOB

YMeeT MOATOTaBIMBAThH NMPENI0KEHUS 110 3alIUTE YesIoBeKa
U OKpYXalolled cpeapl OT pa3iu4yHbIX (aKTOpoOB
€CTECTBEHHOI0,  AHTPOIOT€HHOTO M TEXHOT'€HHOIO
MIPOMCXOKACHHS, YMEET IPOBOJIUTH 0a30BbIe MH)KEHEPHBIC
pacdeTsl, IPOTHO3UPOBATh PE3yIbTAThl PAOOTHI OTAEIBHBIX
YCTPOMCTB M CIIOXKHBIX TEXHOJIOTHUECKUX CXEM

Brnameer HaBBIKaMH pa3pabOTKH MEPONPHUATHHA IO 3aIIUTE
YeJIOBEKa M OKPYXKAIOIIEH CPelbl OT Pa3IHdIHBIX (PAKTOPOB
€CTECTBEHHOTO, ~ AHTPOIIOTEHHOTO M  TEXHOTCHHOTO
TIPOHUCXOXKACHUS

Pe3ynbpTarel 00y4eHMs] IO AMCLUMIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBIIEHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSATENIbHOM pabOThl 00yUYaIOIIMXCs B COOTBETCTBUHU C YTBEPKIEHHBIM
y4€OHBIM IIJIAHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLUH  CUMTaloTCs  CPOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHUS.

2. CTpyKTYypa M coiep:KaHHe JUCIUIIIHHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 10 BUIaM padoT.

OOmiast TpyJOEMKOCTh TUCIMILIMHBI cocTaBisieT 5 3au.en. (180 waca), ux pacnpenenenue
110 BUJaM paboT NPEACTaBICHO B TabJIMIIE

Bunst padot Bcero ®Dopma 00yueHHS
4acoB OYHasl
5 cemectp
(gacwl)

KonrakTHasi padoTa, B TOM 4ucJje:
AynuTopHBIe 3aHATHS (BCEro): 84 84
3aHATHA JIEKIIMOHHOTO THIIA 32 32
1a00paTOpHBIC 3aHATHUS 34 34
MIPAKTHICCKHE 3aHATHS 18 18
HNuas koHTaKTHas padoTa:
Kontpons camocrosrensHoi padotsl (KCP) 4 4
[Ipomexxyrounas arrecrarus (UKP) 0,3 0,3
CamocTosiTeTbHasi padoTa, B TOM YHCJIE: 20 20

CamocTosTeNbHOe N3yYeHNEe pa3/iesioB, CAMOIIOITOTOBKA
(mpopaboTka ¥ MOBTOPEHHUE JIEKIIMOHHOTO MaTeprana 1 MaTepuaa

. 10 10
Y4e0HHMKOB M Yy9eOHBIX IOCOOHI, TOATOTOBKA K TaOOpaTOPHBIM,
MIPAKTUYECKUM H T.JI.)
IToaroroBka K TEKyHeMy KOHTPOJIIO 10 10
KoHTpoab:
[Moaroroska k 9K3aMeHy 35,7
O01mast TPy10eMKOCTh yac. 144
B TOM YHCJIe KOHTAKTHasl
88,3
padora
3a4. efl 4

2.2 Copep:xaHue JUCUUIINHBI:
Pacnpenenenue BuioB yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3ienaM AUCHUIINHBI.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4yaeMble B 5 cemecTpe (ouHast popma oOyueHus)



KonuuecTBo yacos
A Breayaut
No HammenoBanwne paznenos (Tem) yauTOpHas opHas
Bcero pabota
paboTa
JI 113 JIP CPC

OCHOBBI TPUMEHECHHUS TEXHUKHU U TEXHOJIOTHHU 3AIIUTHI
1. 8 4 2 - 2

aTMocdepbl
2. ba3oBble cMCTEMBI 00SCTIBLITMBAHHS 14 4 2 6 2
3. Cyxue MbUICYJIOBUTEIN 12 4 2 4 2
4, DOUIBTPHI 12 4 2 4 2
5. MoKpbIe TBIICYJIOBUTEIH 12 4 2 4 2
6. AOGCOpPOITMOHHBIC METOTBI 11 3 2 4 2
7. AJICOpOITMOHHBIC METOTBI 11 3 2 4 2
8. TepMudecKrue METOIBI 11 3 2 4 2
9. KoMOWHUpOBaHHBIC CUCTEMBI IBIIC- U TA3009HCTKH 13 3 2 4 4

HUTOI'O no pasoenam oucyuniurvl 104 | 32 18 34 20

KoHTpoas camocTosrensHol padoTsl (KCP) 4

IIpomexxyTounas arrectanus (MKP) 0,3

IToaroToBKa K 3K3aMeHy 35,7

OO61mas TpyJ0eMKOCTh O JUCIMILTHHE 144

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopaTtopHbie
sansitusi, CPC — camoctositenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCHUTITHHBI
2.3.1 3auaTus JeKIMOHHOr0 THIIA

HammenoBanue pasnena Costepranie pasiena (Temb) ®dopma TeKymero
(Temsr) KOHTPOJISA
1. |OcHOBHI IpHMEHEHUS OCHOBHBIC HCTOYHWKH 3arps3HEHUIA; paccenBaHHEe BpemHBIX|YO
TEXHUKH U TEXHOJIOTUH |BBIOPOCOB B aTMoc(epe - OCHOBBI TCOPHH, METOMIBI pacueTa;
3aIUTHl aTMOCHEPHI CTpaTerusi ¥ TaKTHKa 3alIUThl aTMOC(EphI; MTOCIeI0BATEIBHOCTh
cTajuii pa3pabOTKH CUCTEM 3aIUThI AaTMOC(EpPbI; KiaccupUKanus
9KO3aIIUTHBIX IIPOIIECCOB U OCHOBBI MPUMEHEHUS
9KOOMO3aITUTHON TeXHUKH. HampaBneHus M IIeTH CO3TaHUS
0€30TXOIHBIX ¥ MAJIOOTXOIHBIX IIPOU3BOICTB.
2. |Ba3oBble cuCTEMBI CsolicTBa mbuiel. ba3oBele cuctembl oOecmblIuBanus, MeTosl |KP
o0ecIbUTMBaHUS OIIEHKH OCHOBHBIX TEXHHUYECKHX IOKa3aTeseil MbUICYIOBUTENCH;
00I1as TeopHs IPOIecCcOB 00ECIBUINBAHUS.
3. |Cyxwue meuieynoButenu |TeopeTHdeckne OCHOBBI —«CYXHX» METOAOB yiaBiuBaHUsS|YO
KPYITHOUCTIEPCHBIX u MEJIKOAUCTIEPCHBIX TIBIICH.
[TemeynoBuTeM AN OYHUCTKH  3alBUICHHBIX — BO3AYIIHBIX P3
BBIOPOCOB: CyXH€ TIBIJICOCAIUTENILHbIE KaMephbl, JKaJIO3HHHbIC
KaMepsl ¥ WHEPIHMOHHBIE IIbUICYJIOBHTENH, LEHTPOOSKHBIE

MBUICYJIOBUTENIN:  TIBUJICYJIOBUTEIH  POTAIMOHHOTO  THIIA,
BHUXPEBbIE TBIJICYIOBUTEIH, ITUKIOHBEI.
4. |®unbTpsl OuncTKa THUIETAa30BBIX cMecel B QuibTpax, Mexanmdeckue| KP

GunbTphl;  THOBL  (QUIBTPYIOIMX IIEPErOPOJIOK, TKAHEBbIE
¢bunpTphl, MX Kinaccupukanus, pacyér MnapameTpoB TKaHEBBIX
(GunbTPOB, MaTepualibl TKAaHEBBIX (UIBTPOB; BOJOKHHCTHIE
(GuUIBTPBI: CyXHMe M MOKpbIE; KOHCTPYKLUUH (UIBTPOB TOHKOMH
OYMCTKH; 3€pHHUCTHIC (UIBTPHI: KOHCTPYKIHMS, anmaparypHoe
odopmirenre.  DNEKTPOQMIBTPBI;  TEOPETHYECKHE  OCHOBBI
METO/la: KOPOHHBIH pa3psja, pacuér YCIOBHH SKCIUTyaTalnuu
JNEKTPUYECKUX (HUIBTPOB U OlleHKa () (PEKTUBHOCTH UX PaOOTEHI.
AnmapatypHoe odopmieHne, TpeOoBaHNS K KOPOHHPYIOIIUM U
MBUICOCAIUTEIBHBIM  2JieKTpogaM.  CriocoObl  pereHepanuu

AIEKTPODHIBTPOB.
5. [Moxkpsie TyMaHOyJIOBUTENN, MOKpBIE OCAIUTENH adpPO30JbHBIX dYacTHull:|bO
MIBIJICYIOBUTEIHN MIPOTHBOTOYHBIC CKpyOOepsl, HacaJo4YHBIC Ta30IPOMBIBATEINH,

ra3onpoMBIBaTENM C TOJBMKHOW HACaJKOW, Tapesbyuarbie




ra3onpoMBbIBaTENd, Ta30MpPOMBIBATENId YAAPHO-UHEPILIHOHHOTO
JIEHCTBUS, Ta30MpOMBIBATEIM  IIEHTPOOEKHOTO  JEUCTBUSA:
ckpy00ep Bentyppu. MeTosl MOBBIIEHUS UX 3PPEKTUBHOCTH,
ONTUMAJILHBIC YCIIOBHS (YHKIIMOHHPOBAHUS MOKPBIX
MIBLICYJIOBUTEIICH.

AOGCOpPOIMOHHEIC
METOJIBI

Teoperndeckue OCHOBBI aOCOPOIMOHHBIX METOJIOB yJIAJICHUS
nbUIei: (U3NKO-XUMHUYECKasi CYIIHOCTh IIPOLECCOB, YPaBHEHUS
MaccomepeHoca. BpiOop abcopOeHTOB; H3BECTHSIKOBBIE U
M3BECTKOBBIC METOJIBI W3BJICYCHUS KHCIIBIX ra3oB;
HEpEeKyIepalnoHHbIE METOAbl. PeKynepannoHHBIE  METOZbBI
OUNCTKH C pereHeparyei xeMmocopOeHToB. KoHCTpyKTHBHBIE
0COOEHHOCTH amIapaToB, OCHOBHI X BBIOOPA M pacdeTa, CIIoCOOBI
pereHepanyy.

YO

AICOpOIOHHEIC
METO/bI

AZcopOLMOHHbIE METOJbl. TepMHHBI M OCHOBHBIE TOHSTHSL.
AZcCOpOEHTBI: aKTUBHPOBAHHBIC YIJIM, CEJMKOTENH, IIECOJHTHL
Teopernueckue OCHOBBI IpoLieccoB aacopounu. O6opyoBaHKE U
OpraHu3aIHsI MPOIIECCOB azcopouu: azcopoepsl
NEPUOAUYECKOrO0 M HENpephlBHOIO  aeWcrBud.  Pacuér
ajscopOepoB. Perenepariiys aicopOeHTOB.

YO

TepMuueckre METO bl

Metonpl TEpMHUYECKOM HEUTpanu3aluu OTXOASIIUX Ta30B:
OpsAMOE CXHTaHHE, TEPMHUYECKOE OKHCICHUHUE, KaTaIUTHYECKas
HelTpanusanus.  KaranusaTopsl,  CyHIHOCTb  IIPOLIECCOB,
KOHCTPYKIIMH allapaToB, OCHOBBI pacyera, 00JacTH U MPUMEPHI
npuMeHeHns. Jlezomopanus ra3oBeIX BeIOpocOB. [lepenBrokHBIC
YCTaHOBKH JIO’KHUTra ra3oB.

BO

KomOnHMpOBaHHbIE
CHCTEMBI ITbLIe- U
ra3004UCTKH

KoMOMHMpOBaHHBIE CHCTEMBl OYHCTKHM OT OCHOBHBIX Mapo- U
ra3o00pa3HbIX BBIOPOCOB; TPAKTHUECKHE OCHOBBI OUYHCTKH
BO3/yXa OT MbUIEH, ra30B U Napoobpa3HbIX npumeceil. OCHOBBI
BBIOOpa IPOEKTHBIX PELICHUI CHCTEM IIbLIEra30yJaBIiBaHuU,
TUIIOBBIE CXEMBI.

T3

2.3.2 3aHATHSA CEMHHAPCKOro THNa (MpaKTH4YecKHe / CeMHHAPCKHe 3aHATHS/
JlabopaTopHble padoThI)

IIpakTHYecKHEe 3aHATHS

(GUITBTPBI; TUIB! QIIIBTPYIOMINX MEPErOpOIOK, TKAHEBBIE
(GUITBTPEI, UX KIacCU(UKAII, PacIET TapaMeTPOB TKAHEBBIX
(UIBTPOB, MaTepHAIIBl TKAHEBHIX (PHITBTPOB; BOJIOKHHUCTHIE
(GUIBTPBL: CyXHe U MOKPBIC; KOHCTPYKIHHU (DHIIBTPOB TOHKOH
OYHCTKH; 36PHUCTBIC PUIBTPHI: KOHCTPYKIMS, amnapaTypHoOe
odopmiieHne. DeKTpopUIBTPEL; TEOPETHYECKHE OCHOBBI

dopma
Ne Hanvenosanne Temaruka 3aHATHI/PabOT TEKYLIETro
pa3zaena (TeMbl)
KOHTPOJIS
1 | OcuoBel npuMeHeHUsT | OCHOBHBIC HCTOYHHUKH 3aTPSA3HEHUI; PacCEMBaHNE BPEIHBIX YO
TEXHHUKU U BEIOPOCOB B aTMOC(Epe - OCHOBBI TEOPUH, METOIBI pacyueTa;
TEXHOJIOTHUH 3aIUThI CTpaTerusi U TAKTHUKa 3aIUThl aTMOC(EPHI;
aTMoc(epsI MOCIIEIOBATENHHOCTh CTaINH pa3pabOTKH CUCTEM 3aIIUThI
aTMochepsr; KiaccupUKaIHsl IKO3AIUTHBIX POIECCOB U
OCHOBBI MPUMEHEHHSI SKOOMO3AINUTHON TEXHUKH.
Hampasnenus u nienu co3ganusi 0€30TXOAHBIX U
MaJIOOTXOAHBIX IPOU3BOJICTB.
2 | Ba3oBble cucTEMBI CsoiictBa mbLIei. ba3oBble cucTeMbl 00eCIIBUIMBAHKS, METOIBI KP
00eCIbUTHBAHUS OIICHKHM OCHOBHBIX TEXHUYECKHX MOKa3aTene
MBUICYJIOBUTENCH; 00IIIast TEOpHS MPOIIECCOB 00SCIBUINBAHUSL.
3 | Cyxue TeopeTndeckre OCHOBBI «CYXHX» METOMOB yJIaBIUBAHUS P3, YO
MbUICYJIOBUTEINN KPYIHOJUCIEPCHBIX U MEJKOAUCIIEPCHBIX MbUICH.
[IbuteynoBUTENN AJI1 OUUCTKU 3aNbUIEHHBIX BO3AYLIHBIX
BEIOPOCOB: CyXH€ MBLICOCAIUTEIFHBIC KAMEPBI, JKATIO3UITHEIC
KaMmepbl 1 HHEPIIMOHHBIE TIBIJICYJIOBUTEIH, IIEHTPOOESIKHBIE
MBUICYJIOBUTEIIN: TIBICYJIOBUTEIN POTAIIMOHHOTO THUTIA,
BHXPEBBIE TBIJICYJIOBUTEIH, IUKIOHBI.
4 | OuIbTpHI Ou4ncTKa MBUIETa30BBIX CMECeH B (QMIIBTPax, MEXaHUUECKUE KP




MeTOoJa: KOPOHHBIN pa3psi, pacyéT yCIOBUM dKCILTyaTalud
NIEKTPUUECKHUX (PHIIBTPOB M OLIEHKA Y PEKTUBHOCTH HX
pabotsl. AnmapatypHoe odpopmileHUe, TpeOOBaHHS K
KOPOHHUPYIOIIMM U IBUICOCaIUTENBHBIM IeKTpoaaM. CriocoOsl
pereHeparyy 3JIeKTpoPUILTPOB.

Mokxpsie TyMaHOyIOBUTENH, MOKPBIE OCAIUTENIU a9PO30JIbHBIX YACTHIL: BO
MBIICYJIOBUTEIH MIPOTUBOTOYHBIE CKPYOOEphI, HACaJOYHBIE ra30POMBIBATEIH,
ra3onpOMBIBATENM € MMOABUKHOM HACcaIKOM, TapeapdyaTbie
ra30MpPOMBIBATEIH, Fa30IIPOMBIBATENN YAAPHO-MHEPIIHOHHOTO
JEHCTBUS, Ta30TIPOMBIBATEINN IICHTPOOCKHOTO NEHCTBHSA:
ckpy00ep BenTyppu. MeToab!l MOBBIIIEHUS X
3¢ ($EeKTHBHOCTH, ONITHMAJIbHEIE YCIOBHS (OYHKIIMOHUPOBAHU
MOKPBIX IBUICYJIOBHTEIEH.
AOGCOpOIOHHEIC Teoperndeckne OCHOBEI a0COPOIIMOHHBIX METO/IOB YAAJICHHUS YO, P3
METOJIbI mbUIeH: QU3NKO-XUMHYECKasi CyIIHOCTh IIPOLECCOB, YPaBHEHUS
MaccorepeHoca. Beioop abcopOeHTOB; H3BECTHIKOBBIC U
H3BECTKOBBIC METO/IbI M3BJICUCHUS KUCIIBIX TA30B,;
HepeKyIepanroHHbIe METOIbl. PexymnepainoHHbIe METOIbI
OYHCTKH C pereHepanueil xeMocopoeHToB. KOHCTpyKTHBHBIE
0COOEHHOCTH anmnapaToB, OCHOBBI X BbIOOpa U pacyera,
CHOCOOBI pereHEPALINH.
AICOpOIMOHHEIC AICOpOIIOHHBIE METOABI. TepPMHUHBI M OCHOBHBIC TIOHTHSL. YO
METOJIBI AZICOpOCHTHI: aKTUBUPOBAHHBIC YTIIH, CEITUKOTEIHN, IEOTUTHI.
TeopeTrndeckne OCHOBHI IIPOIECCOB aICOPOITHHL.
ObopynoBaHre 1 OpraHA3AIHS MIPOLIECCOB aICOPOIINH:
azcopOepsl IEPUOIIMYESCKOTO U HEMIPEPHIBHOTO ACHCTBHSL.
Pacuér ancopbepoB. Perenepaius ajgcopOCHTOB.
Tepmuueckue meTopl | MeTonbl TEpMUUECKON HEUTpanu3auu OTXOAAIIUX [a30B: BO
MIpsIMOE CXXHUTaHHUe, TEPMUYIECKOe OKUCIEHUHE, KaTaTUTHYeCKast
HelfTpanu3zarus. Katann3aTopsl, CyIHOCTh NPOLECCOB,
KOHCTPYKIIMH alapaToB, OCHOBHI pacueTa, 00JIacTH U
HpUMepbl puMeHeHus1. [le3010paliys ra30BbIX BEIOPOCOB.
[lepeaBIKHBIE YCTAHOBKH JI0)KUTA T'a30B.
KombunnpoBaHHsIe KomOuHupoBaHHBIE CHCTEMBI OYHCTKH OT OCHOBHBIX Mapo- U T3
CHCTEMBI TTbIJIC- 1 ra3000pa3HBIX BEIOPOCOB; MPAKTUIECKUE OCHOBBI OUHUCTKH
ra3009UCTKH BO3IyXa OT IbUIEH, Ta30B U MapooOpa3HbIX mpuMeceii. OCHOBBI
BEIOOpA MPOSKTHBIX PEIICHUH CHCTEM ITBLIETa30y IaBIINBAHIS,
THUIIOBBIC CXEMBL.
JlabopaTopHbie padoThl
®opma
HanmenoBanue .
Temaruka 3aHATHI/PabOT TEKYILETro
pa3zaena (TeMbl)

KOHTPOJIS
ba3zoBrsie cuctemsl OuncTka ra3onblIeBOM CMECH C HCIIOJIb30BAaHUEM JIP
00ecbUTHBaHUS 3NEeKTPOPUIBTPa

XapaKTepUCTUKH TBUTH: TUCTIEPCHOCTD, TEOMETPHIECKHE

rapaMeTphl TOBEPXHOCTH, abpa3uBHBIE CBOMCTBA
Cyxue Hcnonb30Banne TKaHEBBIX (UIBTPOB B TpOIlECcCe yaaleHUs JIP
MBIJICYIOBUTEIH KPYTTHOIUCTIEPCHBIX YACTHIL.
OuIbTpHI XapaKTEpUCTUKH NBUIN: INIOTHOCTh, TUTPOCKOIMYHOCTh JIP
Moxpslie DoTOMETPUYECKOE ONPEIEIIEHUE aMMHaKa B BO3/1yXe JIP
MbUICYJIOBUTEININ
AbGcopOLoHHbIE VY naneHue yriekucioro raza u3 arTMoc()epHOro Bo3ayxa ¢ JIP
METOJbI WCIIOJIb30BAHHMEM IIEJIOYHBIX a0COpOEHTOB
AncopOLoHHbIE MeTozabl 0OUUCTKH BO3AyXa OT XJIopa JIP
METOJIBI
Tepmuueckue MmeTopl | MeTozbl 04MCTKY BO3/lyXa OT YIJIEKUCIIOro ra3a JIP
KomOunupoBaHHbIe OuncTKa ra3onblIeBOM CMECH C HCTIONIb30BAaHUEM MOKPBIX JIP

CHCTCMBI IIBLIIC- 1
I'a3004YHUCTKHU

HbIHeyHOBHTeHeﬁ




Yernoiit onpoc (YO), CamocrositensHas padorta (CP), Pemenne 3amgau (P3), bimir-onpoc
(BO). Tropueckoe 3ananue (T3), 3amura 1abopaTopHoii padots (JIP)

[Ipu

H3Yy4YCHUU

JUCHUITIIMHBI MOT'YT IIPUMCHATCA OJICKTPOHHOC O6yLIeHI/IC,

JTUCTAaHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
KypcoBsie paboThl He TPEIyCMOTPEHBI yUeOHBIM IIJIAHOM.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIUXCcs Mo JUCHUILINHE (MOYJII0)

HepequL y‘-IC6HO-M6TOI[I/I‘-IeCKOI‘O obecnieyeHus JUCITUIIIIMHBI 110 BBIIIOJTHCHHIO

Y4eOHUKOB U
y4eOHBIX TOCOOUiA,
MOJATOTOBKA K
mab0paTOPHEIM,
MPAKTHYECKUM
3aHATHSM U T.1.)

TToaroroska x
TEKYIEeMY KOHTPOITIO

Ne Bug CPC N
CaMOCTOSITEILHON paOOTHI

1 2 3

1 |CamocrosiTenbHOE Bynpixkuaa T.A. Tlpomeccsl u ammapaTsl 3ammTthl ruapochepsl [Tekcer]: ydueOHOE
W3yUYeHHE Pa3leNioB, |mocobue mist ctyneHToB By30B / T. A. Bynsikuna, C. I'. EMenbsaHOB. - M.: Akagemus,
CaMOIIOATOTOBKA 2010. - 287 c.
(mpopaboTtka u Beromkun, A.I'. mkeHepHast 3a1iTa BOXHON cpebl [ DIeKTPOHHEIH pecypce] : yueo.
MOBTOpPEHHE nocobue — DnekTpoH. naH. — Cankr-IletepOypr : Jlanb, 2014. — 416 c. — Pexum
JIEKIIMOHHOTO nocrtyma: https://e.lanbook.com/book/49467.
MaTepHaia u Metoandeckue yKa3aHUs 10 OPraHU3aluy CaMOCTOSTEIbHON paboThI.
MaTepHaa Metoandeckne yKa3aHus K BRIIIOJHEHHUIO JJaOOPaTOPHBIX padoT.

Yr1BepxneHsl kadeapoit pusznueckoit xumun, mpotokoa Ne 17 ot 11.05.2017 r.
Meroauyecknue yka3zaHMs K BBIIIOJIHEHHUIO JIAOOPATOPHBIX PabOT MO AWCUHUILIUHE.
YTBepxneHs! Kapeapoi pusudeckoit xumun, mpotokon Ne 10 ot 13.03.2018 r.
Mertonnueckne pEeKOMEHJAIMH K OpPraHU3allid ayIUTOPHOH M BHEAyIUTOPHOMH
(camocTOsTENBbHON) pPAabOTHI CTYNEHTOB: MeToAWdeckue ykasanus / coct. T.IL
Cropoxenko, T.b. [TounHok, A.B., becramos, H.B. Jlo3a. — KpacHomap: Kybanckuit
roc. yu-T, 2018. 89 ¢

VY4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOoThl OOydaloIIMXCS M3
YuCiIa MHBAJIUAOB M JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) mpenocTaBisitoTcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

J5ig U1 ¢ HapyIICHUSIMH CTyXa!

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIi1st T ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

3. Oo0pa3oBaTejibHbIE TEXHOJIOTHHM, TPUMEHsieMble TPH OCBOEHHH JAUCHHUIIMHBI
(Mmomyuis)

B xone

HU3YYCHUSA  OUCHUIIIIWHBL

IPEIyCMOTPEHO HCHOJIb30BAaHUE  CIIEAYIOLIUX

06pa3OBaTeJ'IBHBIX TEXHOJIOTHIA: JICKIINH, J'Ia60paT0pHLIC U NPAKTUYCCKUC 3aHATUSA, ITOATOTOBKA
IHUCBbMCHHBIX aHAJIMTHYCCKHUX pa60T, CaMOCTOATCIbHaA pa60Ta CTYACHTOB.

KoMmneTeHTHOCTHBIHM noaxoa B paMKax IMpernoaaBaHUs AJUCHUIIIMHBI PCATIU3YCTCA B
HCIIOJIb30BAHMU HWHTCPAKTUBHBIX TEXHOJIOTHH M aKTHBHBIX METOI0B (HpOCKTHBIX METOJHK,

MO3TOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTYaIHi,

daHaJIn3a NnNcaarorudycCKux 3ajaad,

MeJJarOrHYeCKOTO IKCIIEPUMEHTA, UHBIX (DOPM) B COUETAaHUU C BHEAYAUTOPHOUN pabOTOM.



https://e.lanbook.com/book/49467

Nudopmanmonnbie
UCTIOJIb30BaHNE

TEXHOJIOTUH,
MH(POPMALMOHHBIX

MIPUMEHSIEMbIE
pecypcos,

TEJIEKOMMYHHUKAI[MOHHOM ceTu VIHTepHeT.

AnantuBHble 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYCHUN AUCUIUTUTNHBI
— U1 JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0pOBbsl IpPEIyCMOTpEHA OpraHu3alus
KOHCYJIbTAllil C NCI0JIb30BAHNUEM JIEKTPOHHOM IOYTHI.

npu
JNOCTYIHBIX B

U3y4YEeHUU

JMCIUTUTIHBL:
UH(POPMALIMOHHO-

4. OIIeHO‘{H])Ie CpeacrBa AJid TEKYIIETr0o KOHTPOJIA YCII€BACEMOCTH U HpOMe)KyTO‘lHOﬁ

aTTeCTALMH.

OrneHouHblE cpelcTBa HIpEJHA3HAYeHbl U1 KOHTPOJIE M OLEHKHM 0Opa30BaTeNbHBIX
JOCTHKEHUH 00y4aroLIiXCsi, OCBOMBILIMX MPOTrPaMMy Y4eOHOH TUCHUITUHBI «CHCTEMBI 3alUThI

aTMochepb».

OneHouyHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl ISl IPOBEACHHS TeKyIIero
KOHTPOJISI B (hopMe TeCTOBBIX 3aJaHUM, JOKJIaja-Npe3eHTallUuyd MO NPOOJIEMHBIM BOIIPOCAM,
Pa3HOYpPOBHEBBIX 33JaHUN, KOHTPOJIbHBIX PAOOT M YCTHBIX OINPOCOB U NPOMEKYTOYHOM
aTTecTanuu B GopMe BOIPOCOB K IK3aMEHY.

Kon 1 HanmeHoBaHMe HanMeHoBaHNE OLICHOYHOIO CPECTBA
Ne Pe3ynbraTel 00y4eHus
HHAMKaTopa (B N IIpomesxyTouHas
n/n (B cooTBeTcTBUH C II. 1.4) Texymmii KOHTPOJIb
COOTBETCTBUH C 1I. 1.4) aTTecTalus
UIIK-2.1. OnenuBaet 3HaeT MNpUYMHBI W TOCciencTBUs | Bompocs mms Bomnpoc Ha
MPUYUHBI 1 HICTOYHUKHI aBapHUHBIX BBHIOPOCOB M COPOCOB | YCTHOTO OIpoca 1o | 3k3ameHe 1-6
aBapUHHBIX BEIOPOCOB U 3arpA3HAIOLINX BEIIIECTB B | pa3zmerny
1 cOpOCOB B OKpYIKAIOLIYIO OKPYKaIOIIly 0 cpeny,
cpeny COBPEMEHHBIC TEOPHHU M MTOJXOJBI K
HCCIIEJOBAaHHIO OKpYy>Karolien
cpembl Ul BBISIBICHHA €€
BO3MOXKHOCTEH M PeCypcoB
HUIIK-2.2 PazpabaTsiBacT 3HaeT MEpPONPUATHSI 110 3aLIUTE Bompockr mist Bormpoc Ha
MEPOIIPUATHS 110 3aLINUTE YeJI0BeKa U OKpY>Karolel cpeibl KOHTPOJIbHOM sk3amene 30-32
YeJIOBeKa U OKPY KaroIeH OT pa3JINuHbIX (aKTOPOB paboTHI 10 pazneiy
Cpelsl OT pa3IHYHBIX €CTECTBEHHOT'0, aHTPOIIOTEHHOTO U
(hakTOpPOB €CTECTBEHHOTO, TE€XHOTEHHOTO NMPOUCXOXKICHHUS,
AQHTPOIIOTEHHOTO U CYIIECTBYIOIIHE CUCTEMBI U
TEXHOTE€HHOT O METOABI 00eCIeueHNs 3alUThHI
2 MIPOMCXOXKICHHS aTMocdepsl OT BPEeTHBIX
ra30MbUIEBBIX BHIOPOCOB
YMeeT noAroTaBanBaTh
MIPEUI0KEHUs 110 3alUTe YeI0BeKa
U OKpYJKaroIlleHd cpebl OT
Ppas3MYHbBIX (AKTOPOB
€CTECTBEHHOTO
WIIK-2.2 PazpabaTsiBaeT 3HaeT MEpPOIPHUATHS 10 3aIUTE 3amaun, Bompoc Ha
MEpPOIIPUATHSL 110 3aIIUTE YEJIOBEKA U OKPY>KAIOILIEH Cpe/ibl Bompocsr st sk3amene 7-10
YeNloBeKa U OKpYXKaroreit OT Pa3NIHYHBIX (HaKTOPOB YCTHOTO OTIpOca 10
CpeZsl OT pa3IMIHbBIX €CTECTBEHHOTO, aHTPOTIOTEHHOTO M | pa3zely
(hakTOpPOB €CTECTBEHHOTO, TEXHOTEHHOTO IPOUCXOXKICHNS,
AQHTPOIIOTEHHOTO U CYIIECTBYIOIIHE CUCTEMBI U
TE€XHOT€HHOT'O METO/Ibl 00ECIICYEHNS 3aLUTHI
3 MPOHCXOKIACHHS aTMoc(epsl OT BPeTHBIX
ra30MbUIEBBIX BHIOPOCOB
YMmeeT noAroTaBauBaTh
MIPEUI0KEHUS 110 3alUTe YeI0BeKa
U OKpY>Karollei cpebl OT
pa3IMIHBIX (AaKTOPOB
€CTECTBEHHOTO, aHTPOIIOTEHHOTO U




TE€XHOTE€HHOTO NPOUCXOXKICHNUS,
yMeeT NpOBOAUTH 0a30BbIC
HH)KEHEPHBIE PACUETHI,
IIPOTHO3UPOBATH PE3YJIBTAThI
paboThI OTAENBHBIX YCTPOUCTB U
CJIO’KHBIX TEXHOJIOTHUECKUX CXEM

UIIK-2.1. OnexnuBaer
MPUYUHBI 1 ICTOYHUKI
aBapUHBIX BEIOPOCOB U
cOpPOCOB B OKPY’KAIOMIYIO

cpeny

3HaeT NPUYMHBI W TOCIEACTBHA
aBapuIHBIX BBIOPOCOB W cOpOCOB
3arpsA3HSIONINX BEILECTB B
OKPYKaIOIIy O cpeny,
COBPEMCHHBIC TEOPHHU U MTOJXOJBI K
HCCIIEI0BAaHUIO OKpY’Karolei
cpempl  [IA  BBIABICHHA €€
BO3MOKHOCTEH U PECYPCOB,

YMeeT BBIBIATH IPUYHMHBL U
HCTOYHHKH aBapUITHBIX BEIOPOCOB U
cOpOCOB B OKpY’KarolIylo cpeay,
HHTETPUPOBATh TEOpeTHYECKHE
3HAHMS C IPAKTHKOH 00y9IeHUS

Biiageet HaBBIKaMK OLICHKHU IPHYUH
u HCTOYHHKOB aBapHUIHBIX
BEIOPOCOB u cbpoco B
OKPY’KaIOIIyI0 Cpeay

Bonpocer mis
KOHTPOJIBHOM
paboTHI 1o pazmeny

Bompoc Ha
sk3amene 20-27

WUIIK-2.2 Pa3pabatbiBaet
MEPOIPUATHA 10 3aLIUTE
YyeJI0BeKa U OKpYIKaromien
Cpelbl OT Pa3INYHBIX
(haKTOpOB €CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOTCHHOTO
HPOUCXOKICHUS

3HaeT MEepPONPUATHSI 110 3aIUTE
YyeJI0BEeKa U OKpYKaroUlel cpeabl
OT pa3NIMuHbIX (aKTOPOB
€CTECTBEHHOT'0, aHTPOTIOTEHHOT0 1
TCXHOI'CHHOT'O MPOUCXOKICHU,
CYIIECTBYIOIHE CUCTEMBI U
METOJIbI O0ECIICYCHUS 3aIUTHI
aTMOC(epBI OT BPETHBIX
ra3oIbUICBBIX BEHIOPOCOB

Bonpocsr qis
«OIUIT-0TIpocay 1Mo
pazneny

Bompoc Ha
sx3amene 11-16

HIIK-2.1. OnenuBaer
TIPWIHHBI 1 ICTOYHUKHI
aBapUIHBIX BEIOPOCOB U
cOpPOCOB B OKPYKAIOIIYIO
cpeny

YMeeT BBIBIATH NPUYMHBL |
HCTOYHWKH aBapUITHBIX BEIOPOCOB U
cOpPOCOB B OKpY’Karollylo cpeay,
HMHTETpUPOBaTh TEOpeTHYECKNE
3HaHUS C IPAaKTUKOH 00yUueHHS

Bnaneer HaBbIKamMu OILIEHKU
MPpUYUH U HICTOUYHUKOB aBapHﬁHBIX
BBIOPOCOB U COPOCOB B
OKPYXKAIOIILY0 Cpejy,
CHOCOOHOCTBIO K aHAIHA3Y
JIOCTOWHCTB U HEJIOCTATKOB CUCTEM
3aIIUTHI C TOYKH 3PCHHS
pecypcocOepexeHus u
9KOJIOTHYECKOH 11e1eco00pa3HOCTH

Bompockr mist
YCTHOTO OTIpOCa 10
paszeny,

3agaun

Bormpoc Ha
sK3aMeHe 28-29

WIIK-2.2 PazpabarsiBaet
MEPOIPUATHSA 110 3aLIUTE
YEJIOBEKA U OKpYXKarolleH
Cpeibl OT Pa3JInYHbIX
(hakTOpPOB €CTECTBEHHOTO,
AHTPOIIOICHHOTO U
TCXHOI'CHHOI'O
MPOUCXOKACHHS

YMmeeT noAroTaBauBaTh
MIPEUTOXKEHUS 110 3aIUTEe YeTI0BEKa
U OKpY>Karollei cpesbl oT
pa3IMYHBIX (aKTOPOB
€CTECTBEHHOT0, aHTPOIIOTEHHOTO U
TEXHOTEHHOTO NPOUCXOXKICHHUS,
YMEET MPOBOJUTH 0a30BbIe
HH)KEHEPHBIE PaCyEThI

Bnaneer HaBbIKamMu pa3pabOTKH
MEPONPUSATHIA IO 3aIIHUTE YSIOBEKA
U OKPYIKAFOIIEH Cpelbl OT
pa3IMIHBIX (aKTOPOB

Bompocsr mist
YCTHOTO OTIPOCca 10
paszzaeny

Bonpoc Ha
sk3amene 33-37
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€CTCCTBCHHOI'0, aHTPOIIOTCHHOI'O U
TCXHOICHHOT'O HNPOUCXOKICHUS

HIIK-2.1. OueHuBaet 3HaeT mNpUYMHBI W TociencTBus | Bompocsr ams Bomnpoc Ha
MPUYUHBI U HICTOUHUKHI aBapUUHBIX BBIOPOCOB M cOpOCOB | «OmuI-ompocay» Mo | sk3ameHe 38-42
aBapUHHBIX BEIOPOCOB U 3arps3HSIONINX BEIIIECTB B | pa3zmeny
cOpOCOB B OKpYIKaOLIyIO OKPY’KaIOIIyI0 cpeny,
cpeny COBPEMEHHBIC TEOPHHU U MOJXO0JIBI K

HCCIIEI0BAaHUIO OKpY’Karoei

cpempl  MIA  BBIIBICHHA €€
BO3MOYHOCTEHN U PECYPCOB,

YMeeT BBIBIATH NPUYUHBL |
HCTOYHWKH aBapUITHBIX BEIOPOCOB U
cOpOCOB B OKpYXaIoIIyl0 Cpexy,
HUHTErpUPOBaTh TEOpeTHYECKUE
3HAHMS C IPAKTHKOH 00y4eHUs

Bnaneer HaBbIKaMU OLIEHKH
MIPUYUH U UCTOYHUKOB aBapUHHBIX
BEIOPOCOB U cOPOCOB B
OKPYXKAIOIIYIO Cpejy,
CIIOCOOHOCTBIO K aHAIIU3Y
JIOCTOMHCTB U HEIOCTATKOB CUCTEM
3aMIUTHI C TOYKU 3PEHHUS
pecypcocOepexeHus 1
9KOJIOTHYECKOH 11e1eco00pa3HOCTH

WIIK-2.2 Pa3pabaTbiBact YMeeT noaroTaBiuBaTh TBopueckoe Bomnpoc Ha
MEpPOMPHUATHA IO 3aIUTE MIPEUIOKEHHS 10 3alfUTe YelIOoBeKa | 3a/aHue sKk3ameHe 43-45
4eJI0BEKA U OKPY KaroLen U OKpPY KaroIlleH cpesbl OT

Cpelbl OT pa3InYHbBIX pa3uyuHbBIX (aKTOPOB

(hakTOpPOB €CTECTBEHHOTO, €CTECTBEHHOT'0, aHTPOIIOTEHHOTO U
AHTPOIIOT€HHOTO U TEXHOT€HHOTO MPOUCXOK/ICHHS,
TEXHOT'€HHOTO yMeeT NpOBOAUTE 0a30BbIC
MPOUCXOKACHHS WH)KCHEPHBIE pacyeThl,
MIPOTHO3UPOBATH PE3YJILTATHI
pabOTHI OTAENIBHBIX YCTPOHUCTB U
CJIOXKHBIX TEXHOJOTHUECKHX CXEM

BrnaneeTr HaBBIKaMH pa3paboOTKH
MEPOIPUITHH 110 3aILUTE YETIOBEKA
U OKpY’Karolleil cpeibl OT
pas3nuHbIX (aKTOPOB
€CTECTBEHHOI'0, aHTPOIIOT€HHOI' 0 U
TE€XHOTE€HHOT'O MPOUCXOXKICHUS

TunoBbie KOHTPO/IbHBbIC 32JaHUS] MM HHbIE MaTepPHAJIbl, HCOOX0AMMBIE VIl OLCHKH

3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapaKTepPU3yOLIHX 3TAlbI
(opMupoBaHusI KOMIIETEHIIHII B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbl
Ilpumepnbwiii nepeuens 60npoco6 u 3a0aHuUlL

3aaHus K NPAKTHYECKUM 3aHATHAM
Bonpochl nus1 ycTHOro ompoca mno teme «OCHOBbI NPHMMEHEHHUS! TEXHUKH W TEXHOJIOTHH
3alUThl aTMOChepbD»
1. Kakue ocHOBHbIE HICTOUHUKH 3arpsi3HEHUs aTMOC(EPHI BbI 3HaeTe?
2. KakoBbl cTajiy pa3pabOoTKU CHCTEM 3alllUThl aTMOChephl?
3. IlpuBeanTe KIaccUpUKAIIIO TUTIOBBIX AKO3AIMUTHBIX MPOIECCOB.
4. PacckakuTe O HaIllPaBICHHSIX U LEJAX CO3/1aHUs OE30TXOAHBIX U MATOOTXOAHBIX POU3BOCTB.

Bomnpoce! 111 KOHTPOJILHOM padoThl 0 TeMe «ba3oBble cucTEeMBbI 00eCIBIINBAHUS»
1. Kakue 0CHOBHbIE XapaKTEPUCTUKHU IbLIEH Bbl MOKETE IIEPEUUCIUTD?
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2. Ha3oBure 0a30BbIe CUCTEMBI 00ECIIEUINBAHMN.
3. Kakossl OCHOBHBIE IIPUHIIAITBI MATEMATHUYECKOTO OIUCAHUS IIPOIIECCOB
HbIHeFaBOy.HaBJII/IBaHI/ISI?

Bonpocs! 1J1s1 ycTHOT0 onpoca no teMe «Cyxue nbljieyJ10BHTeIN»

1. Kak xnmaccupuuupyrorcsi Cyxue nbUIeyJIOBUTETH?

2. Kakoii mpUHIUI [10JIOKEH B OCHOBY (DYHKIIMOHUPOBAHUS CYXHX IbLICOCATUTEIbHBIX KaMep?
3. B ueM 3akirodaeTcst MEXaHU3M padOThl MHEPIIUOHHBIX MBLUICYIOBUTEICH?

4. Kakue annaparbl OTHOCSTCS K KJacCy LEHTPOOEKHBIX IbLICYJIOBUTENEH?

5. Kakoe ycTpoiicTBO Ha3bIBAIOT IUKJIOHOM? B uem 3akiitoyaeTcst MpUHIIMII €ro paboTsl?

3anauu no teme «Cyxue nbu1eyJI0BHTETH)

3agaua 1. [Ipu npouM3BOACTBE YyTryHA JIOMEHHBIM CIIOCOOOM ekedacHo obpasyercs 360 m
IBIMOBOTO ra3za. CKOJIbKO KMJIOTPaMMOB JJOMEHHOTO [IU1aka OyJIeT MOCTYIaTh B aTMoc(epy mociie
IIPOXOXACHUSI MHOT'OIIOJIOYHOM KaMephl, cojeprkalleii 4 noiaku, ecinu mupuHa kamepsl 0,5 M, eé
JUIMHA — 2,5 M, a paccTosiHue MexXay coceqHuMu nosikamu — 0,25 m? Coneprxkanue 1iaka B 1bIMe
cocraBnser 0,1 xr/m®, ero temmeparypa pasHa 300° C, a ¢paxrmonHsii cocta Os0=40%,
0100=50%, d150=10%.

3agauya 2. Dp(heKTUBHOCTD YJIABIMBAHUS MMBUTH B SIUHUYHOM IUKIIOHE cocTaBiseT 55%. Ha
CKOJIbKO U3MEHHTCS MPOLIEHT MbLICYJIaBIUBAHUS, €CIIH YBEIUUUTH YIIIOBYIO CKOPOCTh JIBUKEHUS
ra3a B CpeJHEM CEYEHMHM TOro k€ LMKJIOHA Ha 40% npu HEM3MEHHOCTU OCTAJIbHBIX MApaMETPOB
npouecca?

Bonpoch! 1J151 KOHTPOJILHOI padoThl M0 TeMe «PUIbTPBI»

1. Kak xnaccupuuupyrorcss MexaHudeckue (PUIbTphbl ISl OUUCTKHU MbUIEra30BbIX cMecei?

2. Kakwue tumbl QrIbTPYONUX MEPErOPOIOK CYIIECTBYIOT?

3. Kakue marepuaibl UCIIOJIB3YIOTCS B TKAHEBBIX (pruiabTpax?

4. PacckaxuTe 0 KOHCTPYKIUU (QHIBTPOB TOHKOM OYMCTKH.

5. W3 yero U3roTaBIMBarOTCs 3€pHUCTBIE QHIIBTPHI I OUUCTKH IbLIETra30BbIX cMecei?

6. Pacckaxute o mpuHIMTIAX paObOTHI IEKTPOPUIETPOB.

7. Kakue TpeGoBaHUs NMPENbIABIAIOTCA K KOPOHUPYIOIUM U MBUICOCAAUTEIBHBIM AJIEKTPOAaM B
eKTpoPrIbTpax?

Bonpocs! pis1 «0Jmn-onpoca» no teme «MoKpbie IbLICYJIOBHTEIN»

1. Kakue Tunbl MOKpPBIX NbUICYJIOBUTENEN BbI 3HaeTe?

2. B uyeM mnpuHIMNUAIbHOE OTJIMYME TIa30NpOMbIBATENeH YAapHO-WHEPLHMOHHOTO JEUCTBHS OT
ra30MpoMbIBaTeIeN LIEHTPOOEKHOTO IEUCTBHUS?

Kakoii npuHIun paboTsl HacaJOYHbBIX Ta30IpOMbIBaTENEH?

Pacckaxxute 06 ycTpoiicTBe TapenbuaThIX Ta30IPOMbIBATENEH.

Kakoii ammapar Ha3biBaeTcsi ckpyOOepoMm Bentypu? B uem 3akimioyaercss NPUHLMI €rO
paboThI?

o w

Bomnpocskl 1J11 yCTHOT0 0npoca mno reme «A0CopOIHOHHbIE METOIbD)
1. Pacckaxute 0 GU3NKO-XUMUYIECKOHN CYIITHOCTH ITPOIIECCOB aOCOPOITMOHHOTO yIaIeHUS TTBLICH.
2. Kakue aOcopOEeHTHI MPUMEHSIOTCS JJI1 OUUCTKH OTXOMASIIUX ra30B?
3. s KakuX Ta30B MOXET TIPUMEHSATHCS W3BECTHAKOBBIH W HM3BECTKOBBIA METOJIbBI
o0e3BpexuBaHus?

4. B 4em paznuuue HePeKyNeparMOHHBIX U PEKYTepalliOHHBIX METOJOB OUYMCTKH ra30B?
IIpumep 3anaun o Teme «AOCOPOLMOHHBIE METOABI»

HazoBute yHUBEpCcanbHBIM aOCOPOSHT, KOTOPHIN MOXKHO MCITOJIH30BATh JIJIsi OYMCTKH Ta30BBIX
cmeceir or COz, SOz, N203, NOs, NO, HCI, Cl,. OObsicute, 4Yem O0O0yCIIOBJICHA 3Ta
YHUBEPCAIHHOCTb.

Bomnpocsl 1J11 yCTHOT0 0npoca mno reMme «AACOpOIIHOHHbIE METOIbD)
1. KakoBbI MpUHIMNHAATIBHBIE 0COOEHHOCTH OCYIIECTBICHUS aJICOPOIIMOHHBIX METOI0B OYHCTKU?
2. Kakwue ancopOeHTHI HCTIONB3YIOTCS ISl OYMCTKH ra30MbIIEBBIX cCMeceii?
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3. B uem 0c0OOEHHOCTh MUHEPATIOB-TICOTUTOB?

4. YeM OTIUYAETCS MPUHIIMI PAOOTHI U KOHCTPYKITUS aICOPOITMOHHBIX YCTAHOBOK TTOPITUOHHOTO
JICUCTBHUS OT YCTAHOBOK HEMPEPBHIBHOIO JIEUCTBUS?

5. Kak npoBoautcs perenepanus aacopOeHTOB?

Bomnpoce! pi1s «0aui-onpoca» nmo reme « TepmMudeckue MeToabn)

1. Kakue MeTo1bl TEpMUUECKON HENTpanU3alii OTXOASIINX ra30B Bbl 3HaeTe?

2. Oxapakrepu3yiTe METO/I TEPMUUECKOIO OKHCIEHUS. B KakuX cilydasx ero MOHO PUMEHSTH?

3. Kakue xaTanu3aTopsl HCIIOIB3YIOTCS U1 TEPMUYECKON HEHTpaIU3alui OTXOISAIINX Ta30B?

4. Kakue 10CTOMHCTBA M HEJOCTATKH TEPMHUUECKUX METOA0B 00€3BPEKUBAHUS Fa30B Bbl MOXKETE
Ha3BaTh?

5. Pacckaxute 0o MeToAax Je30/I0pUPOBAHUSI Fa30MbLIEBBIX CMECEH.

IIpumep TBoOpueckoro 3agaHuss mno Teme «KoMOMHMpOBaHHbIE CHCTeMbl I@bLIe- U

ra3o04ncCTKI

Pa3paboTarh TEXHOIOTHYECKYIO CXEMY OYMCTKH OTXOASAIINX Ta30B IS PA3TUYHBIX POU3BOICTB:

1. JIevoseie ta3sl TOC, 06béM — 913000 m%/gac, Temmeparypa — 150-170° C, coneprxanue

e — 35 /M (60% - (10-20)10° M, 25% - (5-10)10° m 1 10% - (20-40)10°° M), SO, — 2500

MT/M°.

2. OTXozsIIMe ra3sl IPOM3BOJCTBA KepaM3HTa, copeprkaniue: st — 10 r/m° (65% - (20-44)107°

M, 20% - (10-20)10° m 1 10% - (5-10)10° M), SOz — 200 mr/m3, yrnesogopomos — 70 mr/m° (B

T.4. MUKITMY9ECKHX coenuHenuii —10 mr/m®), Temnepartypa - 250°C, 0668m — 850 Thic.M>/uac.

Bonpocs! k 3auuTe J1abopaTopHbIX padoT
«O4YHCTKA ra3onbliIeBOil CMECH ¢ UCMOJIb30BAHHEM YIEKTPOPUIbTPA»

1. [TosicuuTe nocnea0BaTeabHOCTh IPOBEACHUS U3MEPEHUS.

2. Kak creneHp OUMCTKN 3aBUCUT OT IPUIIOKEHHOTO HAIIPSKEHMSI, CKOPOCTH ITOTOKa,
JUITMHBI 3JIEKTPO(UIBTPa U TapaMeTpOB YacThll?

3. Kakue yacTuibl yJIaBIMBalOTCs B IIEPBYIO OYEPEIb: KPYIIHBIE WIIA MEJIKHUE?

«XapaKTepUCTUKH  NBLUIM:  AMCIEPCHOCTb, TIeOMETPHMYeCKHe  IapaMeTpsl
NMOBEPXHOCTH, a0pa3uBHbIE CBOICTBA»
1. Kaxkue BUIbI BTN BaM U3BECTHBI?

2 Kakwue ycTpoiicTBa aiisi IbUICYIaBIMBAaHUS BAM W3BECTHBI?

3 Yro Takoe JUCTIEPCHOCTh?

4. Kakwne MeTobl onpeieNieHust JUCTIEPCHOTO COCTaBa MBUIA BaM M3BECTHHI?

5 Yro Ttakoe hakTop KOppeKuun?

6. Uto Oyner ocaxxaaThcs ObICTpee B OCAIUTEIBLHON Kamepe: cepuueckast 4yacTuila
WM YaCTHIIA TPOU3BOJILHON (OpMBI?

7. UYrto Takoe abpa3uBHOCTDH?

8. [TpuBenuTe mpuMepsl abpa3UBHON TBLITH.

«Hcnosb30BaHue TKaHeBbIX (UIBTPOB B Npouecce yAaJeHUsi KPYNHOAUCIEPCHbBIX
YacTHID
OxapakTepu3yiTe HCTOUHUKH 3arpsi3HEHUS aTMOC(EPHOro BO3AyXa.
Urto takoe aspo3onu? [lepeuncnure BUIbI a3PO30JIEH.
Knaccugukaius cyimecTByOIMX METOI0B OYMCTKH I'a30B OT a3pO30JIeH.
OT 4dero 3aBUCHUT BHIOOP METO/1a OUNUCTKU?
Knaccugukarus GuiabTpoB U GUIBTPOBAIBHBIX IEPETOPOJIOK.
YTo Takoe 0YMCTKA MbUIEra30BbIX BHIOPOCOB U KaK OIMPENETSAETCS €€ CTENEeHb?

ogakrwdE

«XapaKTepUCTUKH NbLIU: IVIOTHOCTb, THTPOCKOMUYHOCTD)
1. Kaxue Buap! nbUIH BaM U3BECTHBI?
2. Kaxkwue ycrpoiicTBa 115 IbUICYIaBIMBAHUS BaM U3BECTHBI?
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Yt0 Takoe mIOTHOCTE YacTull? Kakue BUABI IJIOTHOCTH BEI 3HaeTe?

KaKI/Ie METOAbI OHpeHeHeHI/ISI IINIOTHOCTH BbI 3HaeTe?

YTo Takoe TUrpPOCKOMUYHOCTh M CMAaYUBACMOCTh?

Kakue MeToasl onpeiesieHusi CMaYuBaeMOCTH Bbl 3HAaeTE?

OT 4ero 3aBUCHUT CTETNICHb TUTPOCKOTTMYHOCTH YaCTHI?

KaKOf/'I CHOC06 HBIJIGYHEIBJII/IBaHI/IH Hpe,Z[HO‘ITI/ITCJIbHee HUCIIOJIB30BATh I
H3Y4YEHHBIX 00pa3ioB?

NG~ W

«@oToMeTpUUeCKoOe oNpeaeIeHe AaMMHAKA B BO31yXe»

Kaxue nopmsl [1/IK 3arps3Hstomuyx BeecTB BO3YIIHONU Cpe/ibl BbI 3HaeTe?
Kaxue nopmsl I1/IK ycTanoBieHs! 11t ammuaka B atMmocepHOM Bo3ayxe?
O6nacTy NPUMEHEHHUS] aMMHUAaKa B MPOMBIIIJIEHHOCTH.

KakoBbl MexaHu3Mbl a0COpOIMH B XeMOCOPOITUHY Ta30B?

Kakue xeMmocopOeHTHI [U1si aMMHUaKa Bbl 3HaeTe?

B yem paznuna mexy abcopoeHToM, abcopOTUBOM U abcopdbaTom?

KakoBa koHIIeHTpaIusi aMMUaka B aTMOC(EPHOM BO3ayxe?

Kakue MeTob! onpeneneHus coaepKaHusl aMMHaKa B BO3/1yX€ BbI 3HaeTe?
Hamummre ypaBHEHUE peakiuu, COOTBETCTBYIOIIIEE METOY
CHEKTPO()OTOMETPUUECKOTO ONPEACTICHUSI aMMHaKa B BO3AyXe€.

CoNoR~LNE

«YnajeHue YIJeKHCJIOr0 ra3a u3 arMocdepHOro BO3IyXa ¢ HCIOJIb30BAHHEM
1IeJIOYHBIX a0COpOEeHTOB)

1. B yem paznuna mexy abcopoeHToM, abcopOTUBOM U abcopbaTom?

2. KakoBbl MexaHU3MBI a0COPOITUU ¥ XEMOCOPOITUHU ra30B?

3. Chopmynupyiite 3akonbl ['enpu u Paynsa, oObscHuTe (U3MUECKUN CMBICI
BXOJISAINX B HUX BEITUUHH.

4. B yem cxoicTBO M paziaMuue ypaBHEHHH MaccooTnaud i (U3NYecKod H
XUMUYECKON abcopOIuu.

S. [Tepeuncnure cnocoObl HHTEHCU(PHUKAIMK Tpoliecca abcopOILUH ra3oB.

6 Kakue gaxTops! BIustoT Ha a0COPOIMIO YIIIEKUCIIOro raza?

7. Kak ocy1iecTBist0T perenepanno abcopoeHToB?

8 Kaxoe o6opyaoBaHue UCTIONB3YIOT IS IPOBEACHUS TIPOIIECCOB abcopOIuu?

«MeToabI 0YHCTKH BO31yXa OT XJI0Pa»

Kakue Hopms! ITJIK 3arps3Hsromux BemecTs BO3AYIIHOW cpenibl Bbl 3HaeTe?
Kaxue nopmsl [1/IK ycTanoBieHs 1 Xjiopa B atMochepHOM BO3ayXxe?
Ob6nacTu npuMEeHEeHHUs XJIopa.

KakoBbl MeXxaHU3MBI aICOPOIIMH B XEMOCOPOITUHY Ta30B?

B yem pazuuia Mexay ancopOoeHToM, aicopOTUBOM U ajgcopdbarom?

Kaxkune xemocopOeHTHI /y1s1 XJ10pa B 3HaeTe?

3akoH byrepa — Jlamb6epta — bepa.

Yro Takoe K03 (HULIUEHT SKCTUHKIIH?

Hanumure ypaBHEeHHME peakIMH, COOTBETCTBYIOILIEE METOAY (POTOMETPUUYECKOTrO
oTpezieNieHus XJIopa B BO3AyXeE.

wCoNoOR~wWNE

«MeToabl 0YHCTKHU BO3yXa OT YIJIEKUCJIOI0 ra3a»

Kaxue nopmsl [1/IK 3arpsi3Hstomunx BenecTB BO3AYIIHON Cpe/Ibl BbI 3HaeTe?
Kaxwne nopmbl [1[IK ycTaHOBIICHBI U151 YTJIEKUCIIOTO Ta3a B aTMOC(HEPHOM BO3TyXe?
OO6nacTi mpUMEHEHUs YTJIEKHUCIIOTO ra3a.

KakoBbl MexaHU3MBI aICOPOIIMH ¥ XeMOCOPOIIUU Ta30B?

B yem pazuuna Mexay aacopOeHTOM, aicOpOTUBOM U ajacopdbaTom?

Kakune xeMocopOeHTBI [J1s1 YTJIEKUCIIOTO ra3a Bl 3HAeTe?

oakrwdE
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7. Kaxosa konnentparus CO2 B armochepHom Bozmyxe?

8. Kakue MeTo/1p1 onpeiesieHust CoAep KaHus yIIIEKUCIIOro ra3a B BO3yXe Bbl 3HaeTe?

9. Hanummre ypaBHEHHE peakiui, COOTBETCTBYIOIIEE METOy TUTPUMETPUIECKOTO
OTIpeIeJIeHUs! YTJIEKUCIIOTO ra3a B BO3yXe.

«OuHcTKA ra3onbLIeBOH CMeCH ¢ HCIOJIb30BaHHEM MOKPBIX HblﬂeyﬂOBHTeHeﬁ))

1. Kakue meTobl nbliera3oyiaBiiBaHUs BaM U3BECTHBI?

2. Kakwue ycTpoiicTBa 1y mblIera3oyiaBIuBaHUS BaM H3BECTHBI?

3. B ueMm paznuia mexay abcopberToM, abcopOTUBOM U abcopdaTom?

4. B uem cxoAacTBO M pasznuuue YpaBHEHHUH MAaccoOTAauyd uis (pu3nyeckod u
XUMHYECKOH abCcopOIuu.

5. [Tepeuncnure criocoObl HHTEHCH(DHUKAIIY ITpoiiecca abCcopOIUH Ta30B.

6 Kaxkue hakTopbl BIHAIOT Ha aOCOPOIUIO YIIIEKUCIIOro ra3a?

1. Kak ocymiecTBisitoT pereHepanuio abcopoeHTOB?

8 Kakoe o0opynoBaHre UCHOIB3YIOT AJIsl IPOBEACHHS MPOIeccoB abcopOrmu?

3ayeTHO-IK3aMeHAIMOHHBIE MATEPHAJIBI /I MPOMEKYTOYHON aTTeCTALHH
(3x3ameH)

1. OCHOBHBIE UICTOUHUKH 3aTrPsI3HEHUST aTMOC(EPHI.

2. Crparerus u TakTHKa 3allUThl aTMOC(EPBI.

3. bezoTxomHbIe U pecypcocOeperaromme TeXHOIOTHH.

4. Baxmuelimue TunoBble 3KoO3alIUTHBIE INpouecchl. llocnenoBaTenbHOCTh cTanui
pa3paboTKu mpoIecca OYUCTKY Ta30IbUIEBBIX CMECEH.

5. OCHOBHBIE XapaKTEPUCTHUKH ITBLICH.

6. OcHOBHBIE HPUHIUIIBL MaTeMaTH4eCKOro OIUCaHUS IIPOLIECCOB
IBIJIETa30yIaBIMBAHHS.

7. Cyxoii crioco0 ynaBnuBaHus nbuiel. [IbuieocaautenbHble KaMepsl.

8. Cyxoii crioco6 ynaBiauBaHus nbuieil. XKanto3uiHble MbIIeyI0BUTENH. [[UKITOHBI.

9. Cyxoii crioco0 ynaBiuBaHus mbuiei. [y I0BUTENN pOTAIMOHHOTO THIIA.

10.  Cyxoii cnoco0 ynaBnuBaHus nbuieil. BuxpeBblie NbLIeyI0BUTEIH.

11.  TlpuHuun nefcTBUS MOKPBIX MbUICYJIOBUTENIEH.

12. AnmaparypHoe opopMIIeHHE KMOKPOT0» METO/A IblIeyIaBIMBaHHUS.

13.  Ouuctka OT nbuUIeil B MOKPBIX IbLICYIOBUTENAX. [10oMbIe ra30mpoMbIBaTENH.

14.  Oumuctka OT nbUIEH B MOKPBIX IbLIEYJOBUTENAX. HacagouHble ra30poMbIBaTENH.

15.  OuucTtka OT nbuUIeil B MOKPBIX MBIICYIOBUTENAX. | 'a301pOMbIBATEIH € TIOBHXKHOM
HACaJIKOH.

16.  OuucTka OT MbUIEH B MOKPBIX IBUICYJIOBUTENSAX. Tapenpyarbie ra30mpOMbBIBaTEIH
(GapOoTakHbIe, IEHHBIE).

17.  Ta3ompomsbIBaTeny yJapHO-UHEPLHMOHHOTO JIEUCTBUS.

18.  T'azompompbIBaTenIH LEHTPOOSKHOTO AEHCTBHUS.

19.  CkopoctHble ra3onpomsiBaTenu (ckpyooeps Bentypn).

20.  OumcTka MBUTETa30BBIX cMecel B puibTpax. TeopeTndeckne OCHOBBI METOIa.

21.  Knaccugukanus MEXaHUYeCKHX (HIBTPOB.

22.  Tumbl QUIBTPYIOIIUX JIIEMEHTOB B IMPOIIECCAX MBUICYJIABIMBAHUS.

23. TxaneBble punbTpsl. Tumnsl GuibTpoB. JloCTOMHCTBA U HEAOCTATKHU.

24.  TxaneBble pUIbTPHL. [IpUHIUIIBI HHKEHEPHBIX PACUETOB.

25.  [IpomblluIeHHBIE BOJIOKHUCTHIE (DUIBTPHI.

26.  3epHHCTBIE QUIBTPHI.

27.  DAeKTpOoPUILTPHI.

28.  Teopermveckne OCHOBHI a0COPOIIMOHHBIX METOJIOB OYHCTKH.

29. AOGCOpOEHTHI, MPUMEHSEMBIE JIsi OUUCTKU OTXOSAIINX T'a30B.

30.  ba3oBbie cIOCOOBI OYMCTKU KHUCIIBIX TA30B (HA IPUMEPE TUOKCHIA CEPHI).

31.  M3BecTHSKOBBIC U U3BECTKOBBIE METO]IbI 00€3BPEKUBAHUS KUCIIBIX Ta30B.

32.  PexkynepalMOHHBIE METObI OUMCTKH Ia30B C pereHepanueii XeMocopOeHTOB.
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33. [IpuHIIMTIIATBEHBIE OCOOCHHOCTH OCYIIECTBJICHHS aJCOPOIIMOHHBIX METOJIOB
OYMCTKH.

34. Turbl ancopOEHTOB; MX MPEUMYIIIECTBA U HETOCTATKH.

35.  OcHOBHbIE IPUHIUIIBI TEOPETHUECKOTO ONMHUCAHUS IIPOLecca aJCOPOIIHH.

36.  AzncopOIHMOHHBIC YCTAHOBKHM MOPLUOHHOTO JEHCTBUSI.

37.  AzncopOIHMOHHBIE YCTAHOBKM HETIPEPBIBHOTO JICHCTBUSI.

38.  Meroabl TepMUYECKOM HEUTpaTU3aluK OTXOAUINX ra30B. [IpsmMoe cxxuranue.

39. Metonbl TEPMUYECKOW HEUTpaIu3alMyd OTXOMAIIUX Ta30B. TepMHUUECKOe
OKHCJICHHUE.

40. Metoabl TepMHYECKOM HEWTpadu3alMu OTXOJAIIUX Ta30B. Karamurudeckuii

meton. IlpuHnunuanbHele ocoOeHHocTH MeToja. Karammsaropbl, HCIONb3yeMble  JUIS
TEPMHUUYECKON HEUTpAIHU3ALMK OTXOASIIUX ra30B.

41. Meroapsl TEpPMHMYECKOM HEWUTpalIM3alMU OTXOAAIIMX ras3oB. Karamutuueckue
YCTaHOBKM (Ha TpuMepe OOE3BPEKMBAHUS OTXOJOB JIAKOKPACOYHBIX IPOHU3BOJCTB H
BOCCTaHOBJIEHUSI OKCHJIOB a30Ta).

42. Meroapl TEPMUYECKOM HEUTpAIM3alMU OTXOMAIIMX TIa30B C IPUMEHEHHEM
LI€OJIUTOB.

43.  Metozpl 1€3010pUPOBaHUs ra30MbUIEBBIX CMECEH.

44,  KoMOMHMpOBaHHBIE CHCTEMbl OYMCTKM OT OCHOBHBIX I[apo- U TIa3000pa3HbIX
BBIOPOCOB.

45.  OcHoBbI BbIOOpa NMPOEKTHBIX PEUIEHUH CUCTEM IbUIEra30yjaBIUBAHUS, TUIIOBBIE
CXEMBI.

Kpurtepuu onieHuBaHus pe3yabTATOB 00y4eHuUs!

Onenka Kputepuu onieHHBaHUS M0 SK3aMEHY
Bhicokuit OLCHKY «OTINYHO) 3ACIYKUBACT CTyJCHT, OCBOMBIIIUH 3HAHUS, yMeHH,
yPOBCHD «5» KOMIIETEHIIMH ¥ TEOPETUYECKUI MaTepuan 6e3 mpoOesioB; BHITOTHUBIIHIA
(oTmuno) BCE 3aJaHus, MPEIyCMOTPEHHBbIE YyYeOHBIM IIJJAHOM Ha BBICOKOM
KaueCTBEHHOM YPOBHE; MPAaKTHUYECKHE HAaBBIKK MPO(HECCHOHATHLHOTO
MIPUMEHEHHS OCBOCHHBIX 3HaHUH COPMHUPOBAHEI.
Cpennnii OIICHKY «XOpOIIO» 3acTy>KWBaeT CTYACHT, MPAaKTHUYECKHU MOIHOCTHIO
YPOBEHB «4» OCBOMBIITUH 3HAHUS, YMEHHSI, KOMIIETCHIINHA U TEOPETHUECKUI MaTepural,
(xoport110) y4ueOHBIE 3a/laHdsl HE OIICHEHbl MaKCHUMAJIbHBIM YHCIOM OajioB, B
OCHOBHOM C()OPMHUPOBAJT MPAKTUIECKHUE HABBIKHU.
[Toporossirii OIICHKY «YyJOBJIETBOPUTEIHHO» 3aCly’KUBA€T CTYACHT, YacTHUYHO C
YPOBEHB «3%» npoOenaMyd  OCBOMBIIMN  3HAHUS, yMEHHS, KOMIIETEHIIUH U
(YIOBNETBOPUTE | TEOPETUYECKUN MaTepuall, MHOTHe YyueOHble 3aJaHus Jubo He
JILHO) BBITIOJIHWII, JIMOO OHU OIICHEHBI YHUCIOM OaioB OJM3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaNBHBIA | OIICHKY «HEYOBJICTBOPUTEIHLHOY 3aCITYKHUBAET CTYACHT, HE OCBOUBIIUI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETECHIINN U TEOPETUYECKUI Marepual, ydeOHbIe
(HEYTOBIETBOPH | 3a/laHUsI HE BBITOJIHWII, TPAKTUYECKHE HABBIKK HE CHOPMHUPOBAHEI.
TEJILHO)

Kpurepun ouennBanus pegeparon

OneHka «OTJHYHO» — BBINOJHEHBl BCce TpeOOBaHMA K HANMCAHUIO W 3amuTe pedepara:
o0o3HayeHa npobiemMa U 00OCHOBaHA €€ aKTyaJbHOCThb, CAETaH KPaTKUM aHaliu3 pa3iHyuHBIX
TOYEK 3pPEHHs Ha pacCMaTpUBAEMYIO MPOOJEMY U JIOTUYHO M3JI0K€Ha COOCTBEHHAs MO3MIIMA,
c(OpPMYJIHPOBAaHBl BBIBOJBI, T€Ma pPACKpBITA IOJHOCTHIO, BBIIEPKAH OOBEM, COOIFOIECHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIICHHIO, JaHbl TPAaBWIbHBIE OTBETHl Ha JOIOJIHUTEIbHBIC
BOIIPOCHI.

OneHka «X0pouo» — OCHOBHBIE TPeOOBaHU K pedepaTy U €ro 3alIUTe BHIIOIHEHBI, HO IIPU 3TOM
JIOMYyIIEHbl HeloYeThl. B YacTHOCTHM, HMMEIOTCS HETOYHOCTH B M3JIOKEHHM MaTepuana;
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OTCYTCTBYET JIOTHYECKasl MOCIIEA0BAaTENbHOCTh B CYX/IEHUSAX; HE BblIEpkaH o0beM pedepara;
UMEIOTCA YIyIIeHHs B 0)OPMIICHUH; Ha IOTIOIHUTENbHBIE BOIIPOCHI MIPH 3aLIUTE 1aHbl HETIOJIHBIC
OTBETHI.

OuneHka «ya0BJIETBOPUTEILHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuo. B uyacTHOCTH, Tema OCBELEHA JHIIb YACTUYHO; JOMYIIEHBbl (DaKTHUUYECKHe
OMOKH B coJiepaHuu pedepara WM MPU OTBETE HA JIOTMOJHUTEIBHBIE BOIPOCHI; BO BpEMs
3aIUTBI OTCYTCTBYET BBIBO.

OuneHka «Hey/10BJIEeTBOPUTEILHO» — TeMa pedepaTa He pacKpbITa, OOHAPYKUBACTCS
CYLIECTBEHHOE HETIOHMMAaHUE NMPOOIJIEMBI.

Kpurepun tudpepennupoBannoi oneHku pedepara

Kputepuu onieHku MaxkcuManbHasi OlleHKa B 6ayuax
JIOrM4HOCTH U3JIOKEHHUS 3
PackpeiTrie TemMbl 3
Hcnonp3oBanue MUPOKOH HHPOPMAIIMOHHON 0a3bl 3
Hannuue coOCTBEHHEBIX BRIBOAOB, 0000IICHMIA, 3

KPUTHYCCKOI'O aHaJIn3a

Co0nroieHre TpaBUJI IUTHPOBAHUS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Hroro: 15

13-15 6a110B — OTIAUYHO
10-12 6aymoB — XOpoIIo
8-9 GamnoB - yJIOBJIETBOPUTEIHHO
0 6ayuT0B — HEYOBIETBOPUTEIEHO

Kpurtepun oneHuBanus pe3yibTaToB YCTHOIO OIIpOCa.

OneHka «xopouwto» CTaBUTCS, €CIU CTYNEHT JAeT OTBET, YNOBJIETBOPSIOLIUI TEM K€
Tp€6OBaHI/I$[M, 4TO U IJid OOCHKH «OTJIWYHO», HO OOIYCKAacT 1-2 0HII/I6KI/I, KOTOPBIC CaM K€
UCTIpaBIISET, U 1—2 HejoueTa B MOCIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHHH U3JIaraeMoro.

OneHka «yooeemeopumenbHo» CTABUTCS, €CIM CTYJIEHT OOHApyKMBaeT 3HAHHUE U
IIOHMMAHNE OCHOBHBIX IIOJIOKEHUI JaHHOW TEMBI, HOT U3JIaracT MaTepuaJl HETIOJIHO U 10Ty CKaeT
HETOYHOCTU B ONpPENEICHUU MOHATHH Win (HOpMyIMpPOBKE IMpaBUI, HE YMEET JOCTaTOYHO
riIyOOKO M J0Ka3aTelbHO OOOCHOBATH CBOM CYXKICHHS M MPUBECTH CBOM MPHUMEpHI; U3JIaraeT
MaTepHall HeMOCIe10BaTeIbHO U JOMyCKAaeT OIIMOKH B SI3bIKOBOM O()OPMIIEHUU U3J1araeMoro.

O1neHka «HeyooenemeopumensbHo») CTaBUTCS, €CIIU CTYJICHT OOHapy>KMBaeT HE3HaHUE
OosbIIel YacTH COOTBETCTBYIOUIETO BOIpPOCA, JOMyCKaeT OMMUOKM B  (QOpPMYIUpPOBKE
OTIpeNielIeHNH M TpaBHUJI, WCKAXKAIOIIME MX CMBICH, OECHOpSIOYHO M HEYBEPEHHO H3Jaraet
matepuain. OleHka «2)» OTMeYaeT TaKhe HEJOCTaTKU B IOATOTOBKE, KOTOPBIE SBIISIOTCS
CEPbE3HBIM NPEMATCTBUEM K YCIEIIHOMY OBJIAJEHHUIO NIOCIEAYIOLUUM MaTEpUAIIOM.

Kpurtepun oneHuBannst TBOpYeCKHX padoT.

OneHka «omauyHo» BBICTABIISETCS CTYJEHTY, €CIIM B TBOPUECKON paboTe mpeacTaBiIeHa
COOCTBEHHAasi TOuYKa 3peHHs (TMO3WIMs, OTHOLICHHWE, CBOS MJes); MNpobiemMa pacKphiTa
UHTEPECHBIM, HEOOBIUHBIM CIIOCOOOM, MPHU STOM CTYJIEHT MOXET TEOPETUYECKH OOOCHOBATh
CBSI3H, SIBJIGHUS, apT'yMEHTHPOBATh CBOE MHEHHE C ONOPOi Ha (DaKThl WIIM JIMYHBII OMBIT.

O1eHKa «xopouto» BBICTABISIETCS CTYJCHTY, €CJIM B TBOPUECKOM paboTe mpejacTaBieHa
coOCTBEHHasi TOoYKa 3peHus (MO3MILMs, OTHOIIEHHE, CBOS HJes); MpobdiemMa JOCTaTOYHO
UHTEPECHBIM, HEOOBIYHBIM CIIOCOOOM, HO MHpPHU 3TOM CTYACHT HE B TOJHOH Mepe MOXKeT
TEOPETUYECKH 0OOCHOBATh CBSI3H, SIBJICHUS, apIYMEHTHPOBATh CBOE MHEHHE C OMOPOM Ha (aKThl
WY JIMYHBIA OIIBIT.

OreHKa «yooenemeopumenvHo» BBICTABISIETCA CTYJIEHTY, €CIM B TBOPYECKOH (opme
IpeCTaBiIeHa TOYKa 3peHHs (MO3UIMS, OTHOILEHHE, WIes) KaKOro-Inbo y4eHOro, MpaKTUKa;
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CTYACHT J€JNaeT MONBITKY TEOPETUYECKH OOOCHOBATh CBS3H, SIBICHHS, apryMEHTHPOBATh CBOE
MHEHHE C OIIOPOM Ha (HaKThI WM JIUYHBIN OTIBIT
OueHka «HeyooenemeopumenbHo» BBICTABISACTCS CTYIEHTY, €ciii paboTa BbINOJHEHA
¢dopmanbHO, GonblIast 4yacThb BBHIMOJHEHA HE MO TeMe, HE IMpelCcTaBlieHa COOCTBEHHAs TOUYKa
3peHus (03K, OTHOLICHHE) IIPU PACKPBITUU IIPOOJIEMBbI; apIyMEHTaLUs CBOEI0 MHEHUS c1a00
CBsI3aHA C PACKPBITHEM NIPOOJIEMbI WK paboTa HE CaHa.

Kpurtepun oneHuBanus pe3y/ibTaTOB ObICTPOro NHCHMEHHOI0 ONPOca («OJHMI-0IIPOC»):
Kaxnomy cTyaeHTy BbliaeTcsi cBOM COOCTBEHHBIH, Y3KO C(HOPMYIMPOBAHHBIA BOMPOC.

OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJCpXKAllMM BCE OCHOBHBIE XapaKTEPHUCTUKU
OINMCHIBAEMOT0 ITOHATHS, HHCTUTYTA, KATETOPHUH.
IIkajia OeHUBAHUA:
«OTIMYHO» - BOMNPOC PACKPHIT IOJHOCTbIO, TOYHO OOO3HAUYEHbl OCHOBHBIE TOHATHS U
XapaKTEPUCTHKU 110 TEME.
«X0poI1110» - BOIPOC PACKPHIT, OJHAKO HET IMOJHOr0 OMMCAHUS BCEX HEOOXOAMMBIX 3JIEMEHTOB.
«Y 10BIIETBOPUTEIBLHO» - BOIPOC PACKPHIT HE MOJHO, MPUCYTCTBYIOT IrpyOble OMIMOKH, OAHAKO
€CTb HEKOTOPOE IIOHUMAaHUE PACKPBIBAEMBIX TOHATH.
«HeynoBneTBOpUTENBbHO» - OTBET HAa BOIPOC OTCYTCTBYET UJIU B LIEJIOM HE BEPEH.

Kputepun ouennBanus Ja6opaTopHbIX padoT.

«5» (OTIUYHO, 3a4TEHO): BHIMOJIHEHBI BCE 3a/1aHUs JTa0OpATOPHOM paboThl, CTYACHT YETKO
u 0e3 ommOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (XopoIIo, 3a4TeHO): BBHIMIOJHEHBI BCE 3a/aHus JIabopaTOpHOW pabOThI; CTYAEHT
OTBETHUJI HA BCE KOHTPOJIBHBIE BOMPOCHI C 3aMEYAHUSIMHU.

«3» (yAOBIETBOPUTENILHO, 3aYTE€HO): BBIIIOJIHEHBI BCE 33/JaHUs TabOpaTopHON paboTHI €
3aMEYaHUSIMU; CTYJICHT OTBETUJI HA BCE KOHTPOJIbHBIE BOMIPOCHI C 3aMEYaHHUSIMH.

«2» (He 3auTeHO0): CTYAEHT HE BBIMOJIHHWI WM BBHIMOTHWI HEMPAaBUIBHO 3aJaHUS
n1abopaTopHOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMHM HJIM HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

5. Ilepedyennb y4eOHOM JIuTEpaTyphbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH
5.1. YueOHasi auteparypa

1. benos C. B. be3omacHOCTh KU3HEACATEIHLHOCTA M 3aIMTa OKPYKAIOMIEH Cpeabl
(TexHOocpepHast 6€30MaCHOCTb): YUeOHUK / - 2-€ u3., ucnp. u gon. - M.: FOpaiir, 2011. - 680
c.

2. Axuana H. W. TlpowmbinuieHHass SKOJOTHS: MPUHITUIBI, TOIXOAbI, TEXHUYECKHE
penieHus: yueoHoe mocodue yisi CTyACHTOB BY30B / - 3. 2-e, ucnp. u nom. - JloaronpyiHbIi:
Huremnekr, 2011. - 311 c.

3. CemenoBa U.B. [IpomblnuienHas 3kojorusi: yuyeOHoe mocoOue s CTYAEHTOB
By30B. - M.: Akagemus, 2009. - 520 c.

4, 3uranmun, M.I'. T[IpoekTupoBanue anmapaToB MbUIETA3009UCTKU [DJIECKTPOHHBIN
pecypc]: yue6. mocobue / M.I'. 3uranmmn, A.A. Konecuuk, A.M. 3uranmmd. — DIIEKTPOH.
nan. —  Caskr-IlerepOypr: Jlans, 2014. — 544 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/53696.

5. ITucemenckas H.J., I'anpiu B.B., Huxonenko B.B. Metoabl 3amuthl cpeabl
obutanus B TexHocdepe: yueoHoe mocodbue. Kpacnonap: Kybanckuii roc. yH-T, 2007. 140 c.

6. XBaH T.A. [IpomsbinienHas skosorus /Cepus “YueOHUKH, yueOHbIE TOCOOUS”. —
Pocros—n//1: “Denukc”, 2003. — 320 c.

7. Bapakcun, A.FO. CToikHOBEHMST B MOTOKax Tra3a C TBEpPIAbIMH YaCTHULAMH

[DnexTpoHHBIH pecypc] : yuebHoe mocodue / A.1O. Bapakcun. — DnekTpoH. 1aH. — MockBa
: ®usmariur, 2008. — 312 ¢. — Pexkum pocryma: https://e.lanbook.com/book/59509.
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8. Crypman, B.M. Ouenka BO3AEHCTBUSI Ha OKPYKAIOIIYIO Cpely [DIEKTPOHHBIN
pecypc] : yae6HOe mocobue / B.M. Ctypman. — Dnektpon. gan. — Cankt-IletepOypr : Jlanb,
2015. — 352 ¢. — Pexum mocryma: https://e.lanbook.com/book/67472.

9. TapacoBa, H.II. Onenka BO3IEHCTBUS NPOMBILUIEHHBIX IPEANPUATUN Ha
OKPYXKaWIIyl0 cpeay [DnexkTpoHHbId pecypc] : yueObnoe mocobue / H.II. Tapacosa, b.B.
Epmonenko, B.A. 3aitnies, C.B. MakapoB. — DnekTpoH. gaH. — Mocksa : M3narensctBo

"JlaGopaTopus 3HaAHUK", 2015. — 233 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/84119.

5.3. Ilepuoanyeckne JuTepaTypa
1. Baszel nannbix komnaauu «ct Beroy http://dlib.eastview.com
Onekrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJEe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMa].[I/IOHHbIe CIIPpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0UbM0TeuHbIe cucTeMbl (IBC):

1. DBC «}OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uzparensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aIIaJHBIX Hay4YHBIX )KypHaJIOB Ha Poccuiickoit
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru
7. HammonanbHast 2JIEKTpOHHas OuOIMOTEKa (JOCTYNm K DJIEKTPOHHOW OUOIHOTEKE
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/
8. IlIpesuaenrtckas 6ubanoreka um. b.H. Enbriaa https://www.prlib.ru/
9. DOmnekrponHas koutekuus Oxcdoprackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.htmi
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: _https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. VYuuBepcuterckas nHpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru
19. baza OTKpBITBIX JaHHBIX MUHHCTEpPCTBA TpyJda U COLMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata
20. Baza nmaHHbBIX MpodecCHOHANBHBIX CTaHAApTOB MUHMCTEpCTBA TPyAa M COLUAIBHOM

ok wnhE

3aIATHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
21. Bazmr JTaHHBIX MunucrepcTBa 3KOHOMHUYECKOTO pa3BUTHS P®

http://www.economy.gov.ru
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22. OdunuanpHblil callT deaepaqTbHOT0 areHTCTBA MO0 TEXHUYECKOMY PEryJIUPOBAHUIO H
metpostorun http://protect.gost.ru/
23. Enunas 6a3a rocros PO - http://gostexpert.ru/
24. Pecypcwl mo TepmoauHamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html
25. MudopmarmonHo-npaBoBas cucrema «['apant» [DnekrponHslii pecypc] — Pexum
nocryma: http://garant.ru/
26. DnexkTpoHHO-OMOIHMOTEuHas cucrema «KoHcynbrant cryneHtay Www.studmedlib.ru
27. Tlopran OTKpBITHIX daHHBIX Poccuiickoit @enepanuu https://data.gov.ru
28. baza nmanHbIX Bcepoccuilckoro WHCTUTYyTa HAy4YHOM M TEXHHYECKOH HH(opMaruu
(BUHUTU) PAH http://www2.viniti.ru/
29. ba3bl naHHBIX B c(hepe MHTEIUICKTyaIbHOW COOCTBEHHOCTH, BKJIFOYAs TTATEHTHBIE Oa3bl
JaHHBIX WWW.IuSnano.com
30. HNudopmannonno-ananurudeckuii xxypuan « MEMBPAHBI»
http://www.chemnet.ru/rus/journals/membranes.
31. HayuHo-uH(pOpMaIMOHHBIM MOpTal MeMOpaHbl M MeMOpaHHbIE TEXHOJOTUU
www.memtech.ru.

NudopMmanmoHHbIe CIPABOYHBIEC CHCTEMBbI:
1. Koncyabtant [lntoc - cripaBouHas mpaBoBasi CUCTEMa (JJOCTYII 1O JIOKAJIbHOM CETH ¢
KOMITbIOTEpPOB OnOInoreku) Pexxum poctyma: http://consultant.ru/

Pecypcsbl cB0GOIHOTO JOCTYHA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX Nttp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4., MUHUCTEpCTBO HayKu M Bblcmiero oOpa3oBanusi Poccuiickoit  ®exnepauun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil mopTan "Poccuiickoe odpazosanue” hitp://www.edu.ru/;

6. Wudopmanmonnas cucrema "EnuHoe OokHO nocTyma K oOpa3oBaTelIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komtekuus 1upoBeIX  00pa3oBaTeNnbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

8. ®denepanbHbIN LIEHTP MH(GOPMaIllMOHHO-00Pa30BaTEIbHBIX pecypcos
(http://fcior.edu.ru/);

9. IIpoextr I'ocynmapcTBeHHOro HMHCTHTyTa pycckoro s3pika uMmeHu A.C. Ilymkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaInoHHBIH mopTan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONexuu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3axonompoekt "OO6 obpa3zoBanuu B Poccuiickoit ®denepanun". Bonpocsl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/bHbIe H MH(POPMAaLMOHHBIE pecypchl

KyoI'Y:

1. Cpena moaynbHOrO AMHaAMU4eckoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUTAHOB, Y4YEOHO-METOAUYECKUX KOMIUIEKCOB, IyONHKAlUA W
koHpepenmmii http://mschool.kubsu.ru/

3. bubnmorexka  WH(POPMALMOHHBIX  pecypcoB  Kadeapsl  HMH(DOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/
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5. DnekTpoHHBIE 00pa3oBaTelNbHBIE pecypchl Kadenpbl MHPOPMAIMOHHBIX CHCTEM W
TexHosoruii B oopazosanuu Kyol'Y u nayuno-meroguueckoro xyprana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeToguueckue yKazaHus 1Jisi 00y4arOMUXCS M0 0CBOEHUIO TUCUUIJIMHBI (MO1YJIA)
VYcnemHoe OCBOGHHME AWUCLUIUIMHBI IPEANOJaraeT akTHUBHOE, TBOPUECKOE YydacTUe
CTYZEHTA IyTeM IUIaHOMEPHOM, TOBCETHEBHOM pabOTBHI.
Texyui KOHTPOJIb 3HAHUM OCYIECTBIIACTCS Ha KaXI0M JIEKLIHOHHOM, IIPAKTUYECKOM U
nabopaTopHoM 3aHATuU. VTorosas (hoopma KOHTPOJIS — SIK3aMEH.

OO0mue pekoMmeHaaIUN

N3yuenne AMCLHUILUIMHBI CIelyeT HauuHaTh C IPOpabdOTKU paboyeil nmporpaMmsl, 0coboe
BHUMAaHue, yAelss LesIM U 3aJla4aM, CTPYKTYpe U COJAEPKaHUIO Kypca.

HmeeTcst 21eKTpOHHAs BEPCHs JIEKINN 110 JaHHOU AMCLIUAIIIIMHE.

OcHoBHOII (hopMoii 00ydYeHHsI CTYICHTOB SBIIACTCS CaMOCTOsITeNbHas paboTa Hax
yueOHbIM MaTepuasioM. [Iporecc n3yueHust JUCUUIUIMHBI COCTOUT U3 CIIEAYIOIINX 3TarOB:

1. IlpopaboTka TEOpPETHUYECKOTO MaTepuajga IO PEKOMEHJOBAaHHBIM y4eOHHUKaM H
KOHCIIEKTaM JIEKLIMH, IPEIOCTABICHHBIX IIPENOAABATEIEM B 2JIEKTPOHHOM BHJIE.

2. BolnosiHeHHE caMOCTOATEIbHBIX PadoT.

3. Cnaum 5K3aMeHa B yCTHOM WM NUCbMEHHOU (opMe (110 YCMOTPEHHUIO IIPEnoiaBaTess).

CamocTosTenbHble padOThl BBIOJHAIOTCS KaXbIM CTYAEHTOM Ha OTJENbHBIX JINCTKAX.
He nomyckaercs HCHOib30BaHUE JIIOOBIX CPEICTB KOMMYHHMKAlMU (HOYTOYKH, MOOHJIBHBIE
TeNe(OHBI C BBIXOJOM B HHTEPHET U TIp.).

Opranu3anus caMoCTOSTeIbHON pabOThl CTYAECHTOB MIPEIOIAaraeT:

- 00s13aTesIbHOE BBINOJIHEHUE Pa3padOTaHHbIX IPENoAaBaTeeM UHANBUIyalIbHbIX 3aJaHul;

- KOHCYJIbTallUU IPEOJaBaTes;

- paboTa c JONOIHUTEIBHON JIUTEPATYPOK;

- TOATrOTOBKY JOKJaJ0oB U pedeparoB, Ul BBICTYIUIGHHUS Ha CEMHHapax, Hay4HBIX
KOH(EpeHIIMii, yuacTHe B KOHKYpcaxX CTYJIEHYECKOro 00IeCTBa;

- BBINOJIHEHHE TEKYIIUX JOMAIIHUX padoT.

C uenbio KOHTPOJIS U MOATOTOBKHU CTYJEHTOB K U3YyUEHHIO HOBOM TEMbI BHAUaJIE KaX /100
NPAaKTUYECKOr0 WM JIAOOPAaTOPHOIO 3aHATHS INPErojaBaTesieM MPOBOAUTCS WHIAWBUAYAJIbHBINA
WM (PPOHTATIBHBIA YCTHBIM ONPOC MO BBIMOJIHEHHBIM 33IaHUSM Ipenbiayiei temsl. Kpurepuu
OLIEHKHU: — IPaBUIILHOCTH OTBETA IO CO/IEPKAHUIO 3a/1aHUs (YUUTHIBAETCS KOJIUYECTBO U XapaKTep
OIIMOOK MpHU OTBETE);

— IMIOJIHOTA M ITyOuHa OTBeTa (YUUTHIBAETCS KOJMUECTBO YCBOCHHBIX (PaKTOB, OHATHH U T.I1.);
— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHMMaHUE U3J1araéMoro Marepmaa);

— JIOTMKa  W3JI0XKEeHHUs  Marepuana  (y4duThIBa€TCs  yMEHUE  CTPOMTH  IIEJIOCTHBIH,
nocJieI0BaTeNbHBIN paccKa3, PaMOTHO MOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN);

— PpalMOHAIBLHOCTh MCHOJb30BAHHBIX MPUEMOB M CHOCOOOB PEILICHHUs MOCTABICHHOHN yueOHOM
3aJaud  (y4UTBHIBAaeTCS YMEHHE HCIOJb30BaTh Hambosee mnporpeccuBHble U 3¢ (deKTUBHBIE
CHOCOOBI JOCTHXKEHHS LIENHN);

— CBOEBPEMEHHOCTh U 3()(PEKTUBHOCTH HCIIOJIB30BAHUS HATJISIIHBIX MOCOOMI M TEXHUYECKHX
CpeACTB NpHU OTBeTe (YUUTHIBACTCA TPAMOTHO M C IOJB30M MPUMEHSATh HArMSAHOCTh U
JIEMOHCTPALIMOHHBIN OMBIT MIPU YCTHOM OTBETE);

— HCHOJIBb30BAaHUE JIOMOJIHUTENIBHOTO MaTepuaa (00s3aTebHOe YCIOBHE);

— PpalMOHANIBHOCTh MCIOJNb30BaHUSI BPEMEHM, OTBEICHHOIO Ha 3ajaHue (He opo0psercs
3aTSIHYTOCTb BBINOJIHEHUS 3aJjaHMsl, YCTHOTO OTBETa BO BPEMEHH, C YYETOM WHIMBHyaIbHBIX
0COOEHHOCTEH CTYIEHTOB).

Pa3BepHyThIi OTBET CTyJIEHTa JIOJDKEH IPENICTaBIATh COOOH CBSI3aHHOE, JIOTWUYECKH
II0CJIEI0BATEIbHOE COOOLIEHHE Ha 3aJlaHHYI0 TeMy, IOKa3blBaThb €ro yMEHHE IPHUMEHATh
OIpezeNeHus, IpaBruja B KOHKPETHBIX CIIydasx.
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[Ipn oueHke pemieHust 3a7ad aHAIU3UPYETCS] TOHMMAHUE CTYJIEHTOM KOHKpPETHOM
CUTYyallM, NPaBWIBHOCTh MPUMEHEHHS HOPM CEMEHHOro IpaBa, CHOCOOHOCTh OOOCHOBAHUS
BbIOpaHHOW TOYKU 3peHUs, IITyOrHa MPOpabOTKU MPABONPUMEHUTEIFHOTO MaTepHaia.

Pedepar u mpesenTanms Ha 3aJaHHYIO TeMy BBINOJHSAETCS B mporpamme Power Point.
[IpeseHTanust OJKHA COCTOATH W3 5-8 cialijloB U Ccolep)KaTh OCHOBHBIE OMPEICIICHUS,
(aKTHUECKUI MIUTIOCTPUPOBAHHBIN MaTepua, BEIBOABI M CIUCOK UCTIOIb30BAHHBIX HCTOYHHUKOB.

Matepuan mia pedepata HeoOXOIUMO HCKAaTh B KHHMrax, >KypHajaX M HHTEPHET-
HCTOYHHUKAX, OIyOJMKOBAHHBIX B MOCIEAHUE 3 TONA.

Pedepar, conpoBoxaaroniuii mpe3eHTalNIO, T0/DKeH 3aHUMaTh 7-10 MUHYT.

JIaGoparopHasi paboTa BBINOJIHSAETCS CTYACHTOM B COCTaBE TPYIIBI, MOATPYMIIBI WK
WHAMBUAyaIbHO. Bce BBIUUCIEHHA, BKIIOYAsi OLIGHKY TOYHOCTHU SKCIEPHUMEHTA, KeJIaTeIbHO
IIPOBOAMTH BO BpeMsl 3aHATHS. [Ipy HEAOCTaTOYHOM KOJIMUYECTBE BPEMEHHM UX MOYKHO BBIIIOJIHATH
B 4achl CaMOCTOSATENBHOM paboThl ¢ 00s3aTeNbHBIM MPEICTABICHUEM PE3yJIbTaTOB
[IPEnoAaBaTeso Ha MOCIEAYIOUINX 3aHATUAX WM KOHCYJIbTalUsIX.

OdopmiieHre 0TYETOB JOIDKHO MPOBOIUTHCS MOCIE OKOHYAHUS paboThl B 1a00OpaTopuu.
J1J1sl OArOTOBKY K 3allIUTE OTYETA CIIEYET MpOaHaIn3UpOBaTh IKCIIEPUMEHTAIbHBIE PE3YJIbTATHI,
COTOCTaBUTh UX C M3BECTHBIMH TEOPETUUYECKUMU TMOJIOKEHUSIMU WU CIPABOYHBIMU JaHHBIMHU,
0000MIUTh Pe3yJbTAaThl MCCIEAOBAaHUI B BUJIE BBIBOJOB 1O paboTe, MOATOTOBUTH OTBETHI HA
BOIPOCHI, TPUBOIUMBIE B METOIMYECKUX YKa3aHUAX K BBITIOJIHEHUIO TabopaTopHbIX padort. [Tocne
3aBEpPLICHUS BBIIIOJIHEHUS J1a00paTOPHBIX Pa0OT MPOU3BOAUTCS UX 3alLUTA.

B ocBoeHuH NUCHUIUIMHBI UHBAUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJIbTALUH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WunuBuayanbHble KOHCYJIbTALlMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DPakTOpOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allii O0yYEHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W OO0y4arolmMMCs HWHBAJIWJIOM WIM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepunajibHO-TeXHHYeCKoe o0ecriedeHue Mo AUCHMILIUHE (MOLYJII0)

HanmeHoBaHue criennaIbHBIX OCHAIIEHHOCTD CIIENUATBHBIX TIOMEIeHUH | [lepeueHb TUIEH3HOHHOTO
TOMEIEHUN IIPOrPaMMHOTO
obecrnieueHus
VueGHbie ayAUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows
MPOBEICHUS 3aHATHI JIEKIIMOHHOTO | TeXHUUECKHe CpeacTBa O0yUSHHUS: Microsoft Office
THIA 9KpaH, IPOEKTOP, KOMITbIOTED Professional Plus

(aym. 422, r. KpacHomap, yi.
CraBpomnonbckas, 149)

Y4eOHbIe ayTUTOpHU it | MeOenb: yueOHast meOelb Microsoft Windows
TPYIIOBBIX W HMHAWBHAYaJbHbIX | TeXHHYECKHE CpencTBa OOYUCHUS:
KOHCYJIBTAIIM, TEKYILEro KOHTPOJISL | 9KpaH, MPOEKTOP, KOMITBIOTEP

U MIPOMEKYTOYHOM aTTecTalliu O6opynoBanue:

(ayn.328c, 101a, r. Kpacnonap, yi.
CraBpomnosbckas, 149)

VYuebOHbie ayJJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Office
MpOBe/IeHusI TabopaTtopHbix paboT. | TexHUUecKnue CpecTBa 00y UeHNUS: Professional Plus
YueOHas mabopaTtopusi KOJJIOUIHOHN | 3KpaH, MPOEKTOP, KOMITBIOTED
XUMUHU O6opynoBaHue: BBITSDKHAs ~ CHUCTEMa
(ayn.334c, 1. KpacuHomap, yi. | BEHTHILIIMS, MEJIOBas JOCKa, CPEIACTBAMHU
CraBpomnonbckas, 149) MMOKapHOW OE30MACHOCTH H  OKa3aHHs
nepBoii MEIUIIMHCKOM TIOMONIH,
TepmocraT; BoasHast OaHs; HOHOMEPHI,
BOAOCTPYHHBIN BaKyyMHBII Hacoc;

TEXHUYECKHUE BECHI; aHAJTUTUYECKUE BECHI;
KOHIYKTOMETpPUYECKUE  SYeMKH It
HM3MEpEHUs ANEKTPONPOBOI-HOCTH
pacTBOPOB; M3MepHTenn UMMHuTaHca E7-21
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YueOHbIe ayTUTOpHUU it | MeOenb: yucOHast meOeIb Microsoft Windows
MPOBEICHUSI 3aHATHI | TexHHYecKue CpencTBa O0yUCHuUS: Microsoft Office
CEeMHMHApCKOI'0 THIA, TPYIIIOBBIX M | AKpaH, IPOEKTOP, KOMIIBIOTED Professional Plus
WHJMBUIYAIbHBIX ~ KOHCYymbTauuit, | O6opyaoBaHue: MEIOBas TOCKa
TEKYILEro KOHTPOJIS u
MPOMEKYTOYHOM aTTeCTalnuH
(aym. 332c 1. KpacHomap, yu.
CraBpomnoibckas, 149)

JUis  caMOCTOSATEIbHOW  pabOThl  OOYYarONIMXCsA  MPEAYCMOTPEHBI  ITOMEIICHHUS,

YKOMITJIEKTOBAaHHBIE CIICIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH €
BO3MOXHOCTBIO MOJKIIOUEHUS K cetu «MHTepHeT» M obecredeHneM JOCTyIa B 3JIEKTPOHHYIO
UH()OPMALIMOHHO-00Pa30BaTENIBHYIO CPE/ly YHUBEPCUTETA.

HaunmeHoBaHue TOMENIEHUN 119

OcHaIEHHOCTh MOMEIIEHUN I

HepequL JIJMIICH3UOHHOT O

paboTel oOywaronmmxcs aya. 40lc,
400c, 329c, 431c)
ymuna CraBpomnonbekas, 149

CaMOCTOSTEIbHOM PaboThI CaMOCTOSTENbHOM PabOTHI 00YUAIOIINXCS MPOTrPaMMHOTO
oOyJarommxcs obecrnieueHus
[Momemnienne ms caMocToATEeNbHON | Mebenb: yaeOHas Mebenb WinSvrDCCore ALNG
pabotsl ob0y4vatoruxcs (uutansHpiil | Komrutekt cnenmanusuposannoit mebenu: | LicSAPk MVL 2Lic CoreLic
3an HayuHol OOIHOTEKN) KOMIBIOTEPHEIE CTOJIBI EES
Ob6opynoBaHue: KOMIbIOTEpHast TexHuka ¢ | Microsoft Office
noakaodeHneM kK uH(bopmamnmonHo- | Professional Plus
KOMMYHUKaIoHHoi cetn «MHtepHer» u | Koncynsrantllmtoc
JOCTYIIOM B INEKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BATEIEHYO CPEIy
0o0pa3oBaTeNbHONM  OpraHu3aliu, BeO-
Kamephl, KOMMYHHUKAIIMOHHOE
obopyoBanue, obecreyuBaroiiee J0CTYII
K CeTH MHTEPHET (IPOBOJHOE COCAMHEHHUE
u  OecrpoBOAHOE  COCMUHEHHE  TI0
texHosoruu Wi-Fi)
IMomerenue i caMoCTOsATeNbHOM | Mebenb: yueOHas Mmeberb Microsoft Office

KoMmmiiekT crienuanu3upoBaHHON MeOemH:
KOMITIBIOTCPHBIC CTOJIbL

O6opyoBaHue: KOMIBIOTEPHASI TEXHUKA C
IOIKJIFOYEHUEM K WH(POPMAIIMOHHO-
KOMMYHMKAIIMOHHON ceTn «MHTepHET» U
JOCTYIIOM B AIEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BaATEILHYIO CPEILy
o0pa3oBaTeNbHONH  OpraHW3aliy, BeO-
KaMephl, KOMMYHHKAIIHOHHOE
o0opyIoBaHHE, O0ECIeUYNBAIONICe TOCTYII
K CeTH WHTEpHET (MPOBOJHOE COCTMHECHUE
n  OeclpoBOAHOE  COEIUHEHHE  TI0
texuonorun Wi-Fi)

Professional Plus

Microsoft Windows
CrenManu3upoBaHHOE
IIporpaMMHOE oOecIieueHue
cepun «9KOJIOI» (YIIP3A

«3KOJIO», I11B-
3KOJIOT,
NHBEHTAPU3AILNS,
MATUCTPAJIL-TOPO/],
ATII-DKOJIOT, HJIC-
BKOJIOT)

Fenix Server Academy
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