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1 Heau u 321244 U3y4YeHUs1 AUCHUILINHBI (MOLYJIs1)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Coctout B GOpMUPOBAHUH y CTYJECHTOB LIEJIOCTHOTO MPEACTABICHUS O CUCTEMAaX 3alUThI
OKpY’Karollel CpeJibl OT ra30MbLUIEBbIX BEHIOPOCOB TOKCUYHBIX BEIIECTB.

1.2 3agaun AUCHUILIHHBI

. MOKa3aTh HMCTOPUIO Pa3BUTUSA W KIACCU(PHUKAIIUIO TEXHUYECKHX YCTPOMCTB,
MpeIHA3HAYSHHBIX JIJIS 3aIIUTHI YEIOBEKA U OKPYKAIOIICH CPeJlbl OT ra30MbLUIEBBIX BEIOPOCOB;

. 00€ecIeunTh YCBOCHHE TEOPETUYECKUX OCHOB IMPOIIECCOB, MCIOJIB3yEeMbIX B ITHX
CHCTEMaX;

. MIPOJICMOHCTPUPOBATh ~ HaWOoJiee TUNMUYHBIE KOHCTPYKIIMOHHBIC  PEIICHUS

yCTpOﬁCTB, arraparoB U yCTaHOBOK, INPUMCHACMBIX B 6BITy U ONPOMBINUICHHOCTH IJI 3alllUThI
YCJIOBCKa U Oprn(anmeﬁ Cp€AblI OT ra3oInblLICBbBIX BBI6pOCOB;

. MIPOAHAIM3UPOBATH JTOCTOMHCTBA U HEJOCTATKU CHUCTEM 3alllUThl C TOUKHU 3PEHUs
pecypcocOepexeHus 1 SKOJIOTHYECKOH 11eJ1IeCO00pa3HOCTH;
. MPUBUTH TIEPBUYHBIC HABBIKM HMH)KCHEPHBIX pAaCYETOB U MPOTHO3UPOBAHUSA

pe3yibTaToB  pabOThl  OTHEJNBHBIX YCTPOWCTB M CIOXHBIX TEXHOJOIMYECKHX  CXEM,
npeIHa3HauYeHHBIX IS IPEIOTBPAIEHUS BPEAHBIX BEIOPOCOB B aTMOChEpy.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuumnuaa «Cuctemsl 3aliuThl aTMochepbl» OTHOCUTCS K 4YacTd, (opmupyemoi
y4acTHUKaMU 00pa3oBaTeIbHbIX OTHOIIeHU, biioka 1. Qucuumnunel (Moaynu) yueGHOTro TI1aHa.
B cooTtBeTcTBUM ¢ pabounM y4eOHBIM IJIAHOM AMCLUUILIMHA U3y4aeTcs Ha 3 Kypce MO OYHOH
dbopme oOyueHus. Bua npoMexyTouHOM aTTecTaluu: IK3aMeH.

N3ydyeHuio MUCHUIUIMHBI JOJKHO MPEINIeCTBOBATh M3YUYEHUE TAKUX TUCIHILIUH, Kak
«Teopus ropeHuss U B3pbIBaA» U «IKOJIOTHUECKHM MOHUTOPUHT». Ilpu ocBoeHMHM HaHHOI
JUCHUTUTMHBI CITYIIATENN JOJDKHBI UMETh 3HAHUS 1O OO0IIeH, HEOPraHMYECKOW M (PU3MUECKON
XUMHHU. I[I/ICIII/IHJII/IHa ABJIACTCSA HpeILIHeCTBYIOHICf/i Ipu HU3Y4YCHUU JHUCHUIIINHI ((SaIlII/ITa B
qp€3BLIqafIHLIX CUTYyaluiaXx», «YI'IpaBJ'ICHI/Ie OEJIOCTHOCTBIO TEXHHNUYECCKHUX CUCTEM», «CucreMbl
3aIIUTHI THAPOCHEPHI U TUTOCHEPHI».

1.4 IlepedyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NIPOrPaMMBbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4aroImuxcst CIeyOUMX KOMITETeHIIUMI:

KOI[ 1 HAUMCHOBAHUC MHAUKATOPA JOCTHUIKCHUS

PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIUITIJIMHE
KOMIICTCHIIMHU

MK-2 Cnoco0eH oueHUBATH NMPUYMHBLI U UCTOYHUKU ABAPUITHBLIX BHIOPOCOB M COPOCOB B OKPY:KAKOULYIO
cpeay; pa3padaTbiBaTb MepPONPHUSITHSI MO 3al[UTe 4YeJ0BeKa M OKPYKalolleil cpeabl OT Pa3iM4YHBIX
(akTOpPOB €CTECTBEHHOT0, AHTPONOTr€HHOI'0 U TEXHOT€HHOT0 MPOUCXOKAEHUSI

WIIK-2.1. OnieHnBaeT MPUIHHBI 1 UCTOUHUKH 3HaeT NPUYUHBI M TIOCITEICTBUS aBAPHHHBIX BBIOPOCOB H

aBapUITHBIX BEIOPOCOB U COPOCOB B cOpOCOB 3arps3HSIOIIMX BEIIECTB B OKPYKAIOLIYIO CpEny,

OKpPY>KaIOLIYI0 Cpeny COBPEMEHHBIE TEOPUHM U TOAXOABI K HCCIEI0BaHUIO
OKpY’Karollel cpenbl Ui BBIABICHUS €€ BO3MOXHOCTEH U
pecypcoB

YMeeT BBIABIATH TNPUYUHBI M HCTOYHHKH aBapUHHBIX
BBIODOCOB M COpPOCOB B  OKpYXaloOIIyl0  Ccpeny,
WHTETPUPOBATh TEOPETHYCCKHE 3HAHUSA C MPAKTUKOU
0o0yueHus

Bnameer HaBbIKAMH OICHKH TNPHYHH M HCTOYHHKOB
aBapHUIHBIX BBIOPOCOB M COPOCOB B OKPYXKAIOIIYIO CpENy,
CHOCOOHOCTBIO K aHalu3y JOCTOMHCTB M HEJIOCTAaTKOB
CHUCTEM 3alWThl C TOYKH 3PEHHUS PECYypPCOCOEPEeIKCHHS H
9KOJIOTUYECKOH 11e1eCO00pa3HOCTH




Kon n HanMeHoBaHNe HHIUKATOPA JOCTHKCHHUS

PesynpraTel 00ydeHus 10 TUCTIUIUTHHE
KOMIIETCHIINN

UIIK-2.2 PaspabareiBaeT MeponpusTHs 1O | 3HAeT MEPONPHUATHS MO 3allUTe YeIOBeKa M OKpY’Karomen
3allMTe 4YeJOBeKa U OKpY)Kalolledl cpeabl OT | cpelbl  OT  pasiMuHBIX  (PaKTOPOB  E€CTECTBEHHOIO,

Pa3IMYHBIX (axTopoB €CTECTBEHHOTO, | aHTPONOTEHHOIO0 U  TEXHOTEHHOTO  IPOUCXOXKACHUS,
aHTPOIIOTCHHOTO " TEXHOT€HHOTO | CYIIECTBYIOIINE CHCTEMBI U METOIBI 00ECIIEUECHUS 3aIIUTHI
MIPOUCXOKACHUS aTMoc(epbl OT BPEIHBIX Ta30MBIIEBEIX BEIOPOCOB

YMeeT NOArOTaBIMBATH MPEATIOKEHHS 110 3AIIUTE YETIOBEKa
U OKpYKalomeW Cpeapl OT pasaudHBIX  (PAaKTOpOB
€CTECTBEHHOTO,  aHTPONOI€HHOTO ¥  TEXHOTCHHOTO
MPONCXOXKICHHS, YMEET NPOBOJUTh 0a30BbIE WH)KCHEPHBIE
pacdeTsl, MPOTHO3UPOBATh PE3YIBTAThl PAOOTHI OTACIBHBIX
YCTPONCTB M CJIOKHBIX TEXHOJIOTHUECKUX CXEM

Brnaneer HaBblkamMu pa3pabOTKM MEpONPUATHI 110 3aluTe
YeJoBeKa M OKPYXKaIOIIeH Cpelbl OT Pa3In4HbIX (pakTopoB
€CTECTBEHHOTO,  AHTPOIIOT€HHOTO M TEXHOI'€HHOIO
MIPONCXOKACHUS

Pe3ynpraTel 00y4eHUS MO AMCHUILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUIOB KOHTAaKTHOH M CAMOCTOSTEIIHOM paObOThl 00yUYaIOIIUXCs B COOTBETCTBUH C YTBEPIKICHHBIM
y4eOHBIM IJIAHOM.

Wuaukatopsl  JOCTHKEHHS KOMIIETEHIMH  CUMTAIOTCS  CPOPMHPOBAHHBIMHU  TIPH
JOCTHKCHUH COOTBETCTBYIOIMX MM PE3YJIbTaTOB OOY4YEHHUS.

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 PacnipeaesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT.

OO6mast TpyJ0€MKOCTh TUCHUIUIMHBI cocTaBiseT 4 3.e. (144 yaca), uX pacupeeneHue 1no
BUJaM pabOT NPECTABICHO B TaOIHIIE.

Bret pacot Bcero Dopma o0ydeHust
4acoB OYHas
5 cemectp
(dacer)
KonrakTHas pabora, B TOM 4HcJe:
AyIuTOpHBIE 3aHATHS (BCEro): 84 84
3aHATHSA JIEKIIMOHHOTO THIIA 32 32
a00paTOPHBIC 3aHATHUS 34 34
MIPAKTHICCKHE 3aHATHS 18 18
HNnas koHTaKkTHas padora:
Kontpons camocrosrensHoit pabotsr (KCP) 2 2
IIpomexxyrounas arrecranus (UKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHCJIE: 22 22
CamocTosTeNIbHOe N3yYeHNE Pa3/iesioB, CAMOIIOrOTOBKA
(mpopaboTKa ¥ MOBTOPEHHE JIEKIIMOHHOTO MaTeprala U MaTepHuana 11 11
y4eOHHKOB M y4eOHBIX IOCOOHH, TIOATOTOBKA K JIJAOOPaTOPHBIM,
MIPAKTUYECKUM H T.J.)
IToaroroBka K TEKyHeMy KOHTPOJIIO 11 11
KoHTpoas:
[Moaroroska k 9K3aMeHy 35,7
OO0 ast TPY10eMKOCTh yac. 144 144
B TOM YHCJIe KOHTAKTHasI
G 86,3 86,3
3a4. efl 4 4

2.2 Coaepxxanue JUCUMIIMHBI:
Pacnpenenenne BumoB yaeOHOU pabOTHI M KX TPYJOEMKOCTH TI0 pa3ieaM JUCIUTUTHHBIL.
Paznensl (TeMbl) AMCHUIUIMHBL, H3ydaeMble B 5 cemecTpe (ouHast opma oOydeHus):



KonunuectBo yacos
Baeaynut
No HaunmenoBanue pa3ienos (Tem) Aymuropuas OpH};.ﬂ
Bcero pabora
pabota
JI 113 JIP CPC

1 |OcHOBBHI IPUMEHEHNS TEXHUKH M TEXHOJIOTHH 3aITUTHI aTMOC(hEephI 8 4 2 - 2

2 |bazoBBIe cHCTEMBI 00ECITBUTHBAHUS 14 4 2 6 2

3  |Cyxue mpUIeyJI0OBUTEIN 12 4 2 4 2

4 | OuabTpHI 12 4 2 4 2

5 |Mokpsle BUICYIOBUTEIN 11 3 2 4 2

6 |AOcopOUMOHHBIC METOABI 13 4 2 4 3

7 |AncopOurOHHBIC METOABI 12 3 2 4 3

8  |Tepmmaeckme METOABI 12 3 2 4 3

9 |KoMmOuHHMpOBaHHBIE CHCTEMEBI ITBLIE- U Ta300YHCTKH 12 3 2 4 3
UTOI'O no pazoenam Oucyuniumnbl 106 | 32 18 34 22
Kontpons camocrosarensHoit pabotsr (KCP) 2 - - -
IIpomexxyrounas arrecrarus (MKP) 0,3 - - - -
[MoxroToBKa K IK3aMEHY 35,7 - - - -
OO0m1ast TpPyAOEMKOCTb IO JUCTIHATUINHE 144 - - - -

[Mpumeuanue: JI — nekmum, [13 — mpakTudeckue 3anatus / ceMmuHapsl, JIP — mabopatopHbie
3anatus, CPC — camocrosiTenbHas paboTa CTyIeHTa.

2.3 Conep:xanue pa3iesoB (TeM) THCHUTLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBanue pasgena Conepranue paszicna (Tembr) ®dopma TeKy1ero
(Temsr) KOHTPOJIA
1 |OcHoBbl mpuMeHeHus  |OCHOBHbIE HCTOYHHUKHM 3arpsA3HEHUil; paccenBaHHEe BpeaHBIX|YO
TEXHHKH U TEXHOJIOTUH [BBIOPOCOB B aTMocdepe - OCHOBBI TEOPHH, METOJIbI pacdera;
3aIIUTHI AaTMOC(EPHI CTpaTeryus ¥ TaKTHKa 3alIUTHl aTMOC(EPHI; TOCIEA0BATEILHOCTD
cTaguii  pa3pabOTKM  CHCTEM  3allUThl  aTMOoC(epsl;
KiIacCU(PUKanusg  SKO3ALIMTHBIX  IPOLECCOB M OCHOBEHI
TIPUMEHEHHS] 3KOON03aNTHON TexHUKn. Hanpasnenns u nenu
co3J1aHus OE30TXOAHBIX ¥ MATOOTXOJHBIX IPOU3BOACTB
2 |ba3oBsle cucTeMBbl CsoiictBa nbuied. ba3zoBeie cucremsl obectbuInBanus, Meto sl | KP
obecIbUINBaHUS OLICHKH OCHOBHBIX TEXHWYECKHUX ITOKa3aTelIeH MbIIeyI0BUTEIICH;
o011as1 TeOpUs MPOLIECCOB 00ECTIFUTMBAHMSI
3 |Cyxwue nbuieynoBurenu |TeopeTndeckre OCHOBBI —«CyXHX» METOZOB yiaBiuBaHus|YO
KPYITHOIHMCIIEPCHBIX " MEJKOAUCTIEPCHBIX TBIICH.
[IpieynoBUTENM A7 OYHCTKH  3albUICHHBIX  BO3TYLIHBIX P3
BBIOPOCOB: CyXH€ MBLICOCATUTEIbHbIE KaMephl, >KalI03UHHBIC
KaMepbl M WHEPLUOHHBIE IBUICYJIOBUTEIH, IEHTPOOEKHBIE
NBUICYJIOBUTENN:  IBUICYJIOBUTEIN  POTAlMOHHOTO  THIIA,
BUXPEBBIE TBICYIOBHUTEIH, IIMKIOHBI
4 | OwibTpHI OuncTKa THUIETa30BBIX cMecell B (mipTpax, MexaHmdeckue| KP
GUIBTPBI; THUNBI  (QUIBTPYIOUIMX MEPETOPOAOK, TKaHEBbIE
GUIBTPBI, MX KiaccuuKanus, pacuér mnapamMeTpoB TKAHEBBIX
(GUIBTPOB, Marepuanbl TKAHEBBIX (HIBTPOB; BOJIOKHHCTHIC
(GUIBTPBL: CyXHWE€ M MOKpBIE; KOHCTPYKIHMH (DMIIBTPOB TOHKOM
OYHUCTKW; 3€pHHUCTHIE (PUIBTPBI: KOHCTPYKLHS, amapaTypHOe
opopmieHHe. DNEeKTPOPHUIBTPHI; TEOPETUYECKHE OCHOBBI
METOJIa: KOPOHHBIM pa3psl, pacy€T YCJIOBHM H3KCILTyaTalluu
INEKTPUUYECKUX (HHITBTPOB U OIICHKA () (HEKTUBHOCTH UX PaOOTEHI.
AmnmaparypHoe odopmieHne, TpeOOBaHNS K KOPOHUPYIOIIUM H
MBIJICOCAAUTENBHBIM  AneKkTpogaM. CriocoObl  pereHepartiu

IEKTPOYUIBTPOB
5 |Mokpsie TyMaHOYJIOBHUTENHM, MOKpPBIE OCAJANTENN a3pO30JIbHBIX yacTuil:|bO
MIBUICYJIOBUTENN IIPOTUBOTOYHBIE CKPYOOEpHl, HacaJ04YHbIE Ta30NpPOMBIBATEIH,

ra3onpoMbIBaATEIN  C HO,Z[BPI)KHOﬁ HaCElZ[KOI\/‘I, Tapejib4aTbIC
ra30IpOMBIBATECI/IN, Ta300POMBIBATC/IN yAApPHO-MHCPIUOHHOI'O




JCUCTBHS, Ta30MPOMBIBATENIM  LIEHTPOOEIKHOTO  JICHCTBHSA:
cKkpy00ep Bentypu. Metoapl moBbimeHus1 X 3G(HEKTUBHOCTH,
ONTUMANFHBIE  YCJIOBUS  (YHKIHOHHUPOBAHMS  MOKPBIX
NIBUICYJIOBUTENIEH

AOGCOpOIOHHEIC
METOIbI

Teopernyeckre OCHOBBI aOCOPOLMOHHBIX METOIOB YHAJICHUS
IbUIeH: (U3UKO-XHUMHYECKas CYLIHOCTH IIPOLIECCOB, YPaBHCHUS
MaccomepeHoca. BwiOop aOGCcopOeHTOB; W3BECTHAKOBBIE W
U3BECTKOBBIE ~ METOIBl  M3BJICYEHHS  KHUCJIBIX  Ta30B;
HEepeKylepalnuoHHbIle METOJbl. PeKynepalroHHbIE METO/bI
OYHMCTKH C pereHepanuei xemMocopOeHTOB. KOHCTpYKTHBHBIE
O0COOCHHOCTH aIaparoB, OCHOBBI MX BBIOOpa W pacuera,
CIIOCOOBI pereHepanuu

YO

AncopOonHbIe
METO/IbI

AncopOIOHHBIE METOJbl. TepMHHBI M OCHOBHBIC ITOHSATHSL.
AZCOpOEHTBI: aKTHBUPOBAHHBIC YIJIHM, CEIHMKOTENH, EOJIUTHI.
Teoperuyeckue 0CHOBHI IpoleccoB ajgcopoimu. ObopynoBanue
W OpraHm3amus  MpPOIECCOB  aacopOmmu:  amcopOeps
NEPUOJUYECKOIO M HENpephlBHOIO  nedcTBusA.  Pacuér
agcopbepoB. Pereneparust ancopOeHTOB

YO

TepMI/I‘IeCKI/Ie METOAbI

Metonpl TEpMHYECKOM HEUTpaau3alud OTXOASIIUX TIa30B:
NpsIMOE CIKUTaHHE, TEPMHYECKOE OKHCIIEHUE, KaTAIMTHYECKas
HedTpanuzauus.  KaranuzaTopbl, CyIIHOCTH  IPOLIECCOB,
KOHCTPYKIIMY anlapaToB, OCHOBBI pacyera, 00JIaCTH U TIPHUMEPBI
npuMeHeHus. Jlezomopanust ra3oBbIX BEIOpOcOB. [lepenBrKHbIC
YCTaHOBKM JJO’KUI'a ra3oB

BO

KomOnHMpoBaHHbIE
CUCTEMBI TbLIe- U
ra3004HCTKH

KoMOMHMpOBaHHBIE CUCTEMBI OYHCTKH OT OCHOBHBIX Iapo- M
ra3oo0pasHbIX BBIOPOCOB; MPAKTHYECKUE OCHOBBI OYHCTKH
BO3/1yXa OT IbUIEH, Ta30B U NapooOpa3HbIX npumeceil. OCHOBBI
BbIOOpA MPOEKTHBIX PEIICHHH CHUCTEM IMbUIEra30yjlaBlUBaHuUs,
THIIOBBIE CXEMBbI

T3

2.3.2 3auarus

CEMHHAPCKOro THNAa (MpaKkTUYeckue / ceMHUHAPCKHE 3aHATHUS/
JabopaTopHblie padoThl)

[IpakTrueckue 3aHATUS

HaunmenoBanue
paszzaena (TeMbl)

Temaruka 3aHsTHII/PabOT

dopma TeKy1ero
KOHTPOJISL

OCHOBBI TPUMEHEHHUS
TEXHHUKH
TEXHOJIOTUH 3aIUThI
aTMocepsl

OCHOBHBIE HCTOUHHUKH 3arpsI3HEHUH; pacCerBaHUE BPEIHBIX
BBIOPOCOB B aTMOc(epe - OCHOBBI TEOPUH, METO/IbI pacyera;
CTpaTerus U TaKTHKA 3alTUThI aTMOC(hepsI;
HOCIIEZI0BATENIBHOCTD CTaUi pa3pabOTKU CUCTEM 3alUThI
aTMoc(epsl; Kaccu(UKanus K03alUTHBIX IPOIIECCOB U
OCHOBBI IPUMEHEHUS SKOOHO03AIUTHON TEXHUKH.
Hanpaienust u nesnm co3anus 6€30TXOIHBIX U
MaJIOOTXOJIHBIX IPOU3BOJCTB

YO

BbazoBrie cuctemMbl
00€eCIbIINBAHMS

CaoiicTBa mbuieil. ba3oBeie cucTeMBI 00€CIBUTMBAHUS, METOIbI
OLIEHKH OCHOBHBIX TEXHHYECKUX ITOKa3aTelIel
MBUIEYJIOBUTENEH; 00111asi TEOpHs MPOLIECCOB 00ECTTHUTBAHMS

KP

Cyxue
MbUICYJIOBUTENN

TeopeTuueckue OCHOBBI «CYXUX» METOJOB YJIaBJIUBAHUS
KPYITHOJUCTIEPCHBIX M MEIKOAMCIEPCHBIX MBIICH.
[TeimeynoBUTENM U1 OYMCTKH 3aMBIICHHBIX BO3YITHBIX
BBEIOPOCOB: CyXH€ MBIIEOCaINTENbHBIC KaMEPHI, )KaTIO3UITHbIC
KaMepbl 1 MHEPIIMOHHBIE MBIJICYTIOBUTEIH, IEHTPOOEKHBIE
NBUICYJIOBUTEIIN: IIBIJIEYJIOBUTEIN POTALIMOHHOIO TUIIA,
BUXPEBBIE NBUICYJIOBUTENN, IUKIOHBI

P3,Y0

OuIbTPHI

O4HCTKA MBUIEra30BbIX cMeceil B (GMIIBTpax, MEXaHUIECKUE
(OUIBTPBL; TAIBL QUIIETPYIOMINX MEPErOPOAOK, TKAHEBEIC
(UIBTPEI, WX KIaccu(UKaIus, pacyéT mapaMeTpOB TKAaHEBBIX
(DUIBTPOB, MaTEPUANTBI TKAHEBBIX (PHIBTPOB; BOIIOKHHUCTHIC
(DUIBTPBL: CyXHE W MOKPBIC; KOHCTPYKIUH (DHIBTPOB TOHKOM
OYHUCTKH; 3ePHHUCTBIC (PUIBTPHI: KOHCTPYKIIKS, allllapaTypHOE
odpopmieHne. IIeKTPOGUIBTPHI; TEOPETHUECKHUE OCHOBBI
METOJ1a: KOPOHHBIN pa3psij], pacu€T yCIOBUM dKCIUTyaTalluN

KP




JNEKTPUUECKHUX (PUIIBTPOB U OLIEHKA (P PEKTUBHOCTH HX
paboTel. AtmaparypHoe odopmMiieHHE, TPeOOBaHUS K
KOPOHHUPYIOIINM U TBUICOCaTUTENBHBIM IIEKTPOIAM.
Crioco0b1 pereHeparyu EKTPOPIIETPOB

5 | Moxkpsie TyMaHOYTOBHTENH, MOKPBIE OCAIUTEIN a3PO30TIbHBIX YacTuIll: | bO
MBUICYJIOBUTEIH MIPOTHBOTOYHEIE CKPYOOEphl, HacaJOYHbIe Ta30IIPOMBIBATEIH,
ra3onpoMBIBATENH C [TOABWKHOM HAacagKoil, Tapeab4aTbie
Ta30TPOMBIBATEIH, TA30IIPOMBIBATENN YIAPHO-HHEPIIIOHHOTO
JIEWCTBHS, Fa30MPOMBIBATEH LEHTPOOEKHOTO ICHCTBHS:
ckpy00ep BenTypu. Mero bl moBbIIeHUS UX 3G (DEKTUBHOCTH,
ONTUMAIIbHBIC YCIOBUS (DYHKIIHOHUPOBAHUSA MOKPBIX
IbLICYJIOBUTEICH
6 | AGcopOOHHBIE Teopernueckue 0CHOBBI a0COPOIIMOHHBIX METOJIOB YAAICHUS YO, P3
METOJIBI nbUIeH: (PU3UKO-XUMHUYECKasi CYLTHOCTh IPOLIECCOB,
ypaBHeHHs Maccorieperoca. Beibop abcopOeHTOB;
M3BECTHIKOBEIC U M3BECTKOBBIC METOBI H3BJICYCHHUS KUCIBIX
ra3oB; HEpeKyIepaHoOHHbIE METOABI. PekynepanroHHbIe
METOZBI OYHCTKH C pereHepanneii XeMocopOeHTOB.
KoHcTpykTHBHBIE OCOOCHHOCTH aImapaToB, OCHOBBI X
BEIOOpA U pacdeTa, CriocoObl pereHepaIiy
7 | AncopOunoHHBIC AncopOrmonHbIe MeTOAbl. TepMHUHBI 1 OCHOBHBIC TIOHSTHSL. YO
METObI AZcCOpOeHTBI: aKTHBUPOBAHHbIE YTIIN, CETMKOT €N, LIEOIUTHI.
TeopeTudeckue OCHOBBI IIPOIIECCOB aCOPOITHH.
O6opynoBaHue U OpraHU3AIMS IPOIECCOB aACOPOLIUU:
azcopOeprl MEPUOTUUECKOTO U HEMTPEPBIBHOTO ACHCTBUSL.
Pacuér ancopbepos. Perenepanius ancopOeHTOB
8 | Tepmuueckue meTonbl | MeTobl TEPMUYECKON HEHTpAM3aLUKl OTXOASIINX Ta30B: BO
IpsMOe CXKUT'aHHUE, TEPMUYIECKOE OKHCIIEHUE, KaTaTuTHYeCKast
HelTpamu3amnus. Katanmn3aTopsl, CyIHOCTh MPOIECCOB,
KOHCTPYKIIMH aIlllapaToB, OCHOBEI pacueTa, 00IacT u
MpUMEPHI IPUMEHEeHHS. J{e3010paliist Ta30BbIX BEIOPOCOB.
[epenBrrKHBIC YCTAHOBKH JIOKUTA Ta30B
9 | KoMOmHUpOBaHHEIC KomOnHMpOBaHHBIE CHCTEMBI OYMCTKHA OT OCHOBHBIX ITapo- 1 T3
CUCTEMBI TIbUIe- ra3000pa3HBIX BEIOPOCOB; MPAKTUIECKAE OCHOBEI OYHACTKH
Ta3004HCTKU BO3/yXa OT TBUICH, ra30B U MapooOpa3HbIX mpuMeceid. OCHOBBI
BbIOOpA MPOEKTHBIX PEIICHUH CHCTEM IMbIIETa30yIaBINBaHUA,
THUIIOBBIE CXEMBI
JlabopaTopHbIie pabOThI
Ne Hanveropanne TemaTuka 3aHATHI/PabOT ®opwma Tekyuiero
paznena (Tembl) KOHTPOJIS
1 | ba3oBble cuUCTEMBI OuncTKa ra3onblIEBON CMECH C HCIIOIh30BAaHHEM JIP
00eCTIbUTHBAHUS NEKTPOHIBTPA.
XapaKkTepUCTUKH MbUTH: TUCTIEPCHOCTD, TEOMETPUIECKHE
mapaMeTphl TOBEPXHOCTH, aOpa3uBHEIC CBOHCTBA
2 | Cyxue Hcnonp3oBaHne TKaHEBBIX (QUIBTPOB B IIPOIIECCE YAaJICHUS JIP
MBUICYJIOBUTEIH KPYITHOJUCIIEPCHBIX YaCTHI]
3 | ®unbTpsl XapaKTepUCTUKU MBUIN: INIOTHOCTh, TUTPOCKONUYHOCTD JIP
4 | Moxkpsie DoTOMETPUUECKOE OMpEIeIEHHEe aMMHUaKa B BO3/IyXe JIP
TBUICYJIOBUTEIH
5 | AbcopOunoHHbBIE VianeHue yriekuciioro ra3a u3 arTMocGepHOro BO3ayxa ¢ JIP
METO/IBI WCTIOJIb30BaHUEM IIETOYHBIX a0COpOESHTOB
6 | AmcopOunoHHBIE MeTtopl OYUCTKH BO3/1yXa OT XJIopa JIP
METOBI
7 | Tepmuueckue MeTOABI | METOIBI OUMCTKH BO3yXa OT YIIIEKUCIIOTO Ta3a JIP
8 | KoMOmHUpOBaHHEIC OuncTKa ra3onblIeBOM CMECH C HCTIOIb30BAaHUEM MOKPBIX JIP
CUCTEMBI IbUIC- U MbUIEYJIOBUTENEH
Ta3004HCTKH

Ycerasiit onpoc (YO), camoctoarensHas padorta (CP), pemenue 3amay (P3), 6nui-ompoc
(BO), TBopueckoe 3amxanue (T3), 3amura madopatopHoii padots (JIP).




[Ipu

W3y4YEHUU

JUCIUITIINHBI MOTYT IIPUMCHATCA: QJICKTPOHHOC OGy‘lGHHe,

JMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IIlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboTsl HE IPELyCMOTPEHBI YUEOHBIM IJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eCceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCHUILIMHE (MOTYJII0)

Iepedyens yaeOHO-METOANIECKOTO O0ECIICUeHHUS TUCIIUIDIHHEI IO BHITIOTHEHUIO

YIeOHHUKOB 1
Y9eOHBIX TOCOOHIA,
HOJATOTOBKA K
mab0opaTOPHEIM,
NPaKTUYECKUM
3aHATHSIM | T.JI.)

IToaroroska k
TEKYIIEeMY KOHTPOJIIO

Ne Bug CPC o
CaMOCTOSTETFHON pabOTHI

1 2 3

1 |CamocrosiTenbsHOE Bynpixkmaa T.A. Ilpomeccsl u ammapaTsl 3ammThl ruzapocdepsl [Tekcer]: yuebHOe
W3ydeHHE Pa3leNnoB, |mocobue mist ctyneHToB By30B / T. A. Bynsikuna, C. I'. EMenssHOB. - M.: Axagemus,
CaMOIIOATOTOBKA 2010. - 287 c.
(mpopaboTka u Beromkun, A.I'. IHkeHepHas 3amuTa BOJHOHN cpebl [ DNEeKTpOHHBIN pecypc]: yueo.
MIOBTOPECHUE nocobue — Inektpon. naH. — Cankr-IlerepOypr: Jlanb, 2014. — 416 c. — Pexum
JIEKIIMOHHOTO nocrtyma: https://e.lanbook.com/book/49467.
MaTepHaia u Meroauyeckue yKa3aHus [0 OPraHu3aliy CaMOCTOSTENbHON paboThI.
MaTepHaia Metoandeckue yKa3aHUs K BRIIIOJHEHHUIO 1JaOOPaTOPHBIX padoT.

YTBepxneHs! kKadeapoit pusndeckoit xumuu, mpotokox Ne 17 or 11.05.2017 r.
Mertonuueckne yka3aHHs K BBIIOJHCHHIO JIAOOPAaTOPHBIX PabOT MO AWCHUILIHHE.
YTBepxneHs! Kapeapoi Gpusudeckoit xumun, mpotokon Ne 10 ot 13.03.2018 r.
Mertonnueckne pEeKOMEHJAIMU K OpPraHU3allid ayIUTOPHOH M BHEAyIUTOPHOH
(camocTOsTENBbHON) PAabOTHI CTYINCHTOB: MeToAWdeckue ykasanus / coct. T.IL
Cropoxenko, T.b. [TounHok, A.B., becramos, H.B. Jlo3a. — KpacHomap: Kybanckuit
roc. yu-T, 2018. 89 ¢

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALINU:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J7i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3 OoOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMEHsAeMble NPH OCBOCHUM IMCHUILIHHBI
(Momy.Jist)

B xone

HU3YUCHUA  JUCHUIIIIMHBL

npeaAyCMOTPCHO  HUCIIOJIB30BAHUC  CIICAYIOIIUX

00pa30BaTeNbHbIX TEXHOJOTHH: JEKINH, JaOOpaTOpHbIE U MPAKTHUYECKHE 3aHSATHS, MOJArOTOBKA
NUCbMEHHBIX aHAIUTHYECKUX padoT, caMoCTosITeNbHas paboTa CTYAECHTOB.

KoMmeTeHTHOCTHBIH MOAXOJ B paMKax MpenojaBaHusl AUCHMILIUHBI peau3yeTcsl B
UCITOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOJMK,

MO3rOBOTO IITypMa, pa3dopa KOHKPETHBIX CHUTYyallUi,

dHaJIn3a IneaarortdycCKux 3aaad,

neaarornycCKoro SKCIrepuMeHTa, NMHbIX (I)OpM) B COUCTAaHUHU C BHeay,Z[I/ITopHOI\/'I pa60T0171.

Nudopmanronnsie
UCIIOJIb30BaHUE

MH(POPMALIMOHHBIX

TECXHOJIOTHH, IIPUMCHACMBIC npu

pecypcoB,  JOCTYIOHBIX B

W3YYCHUH  JIUCITUTUTAHBL:
MH(POPMAIOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.



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

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOJIOTUN, TPUMEHSIEMbIC IPU U3YYCHUU TUCITUTLTAHBI
— Uil JIAIl C OTPAaHMYECHHBIMU BO3MOKHOCTSIMU 3I0POBbSI MPEIYCMOTPEHA OpraHU3aIus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4 OueHoOYHbIE CPeICTBA JISl TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH U MPOMEKYTOYHOM
arrecTaumnu

O1eHOYHBIC CpelCTBA MpPEJHA3HAYCHBI JUII KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUH 00YYarOIIMXCsl, OCBOMBIINX MPOrpaMMy y4eOHOH MUCIUTIIHHBI «CHCTEMBI 3aIIUThHI
aTMochepbI».
OrneHOYHBIC CPEICTBA BKIIFOYAET KOHTPOJIbHBIC MaTepUaibl IS TIPOBEACHUS TEKYIIero
KOHTPOJIsE B (popMe TecTOBBIX 3aJaHWH, JOKIaJa-TPE3CHTAIMNA 10 MPOOJIEMHBIM BOIIPOCAM,
pPa3HOYPOBHEBBIX 3aJaHHi, KOHTPOJIBHBIX pabOT, YCTHBIX OMPOCOB W MPOMEKYTOYHOM
aTTecTanuu B (hopMe BOIPOCOB K IK3aAMEHY.

No Kon n HanmeHoBaHue PesystbTats oGydcHus HaHMeHOBaIiHe OIICHOYHOTO CPEJCTBa
i MHIUKaTopa (B (B coorBeTcTBuH ¢ 11, 1.4) Texymmii [TpomexyTounas
COOTBETCTBHH C 1. 1.4) KOHTPOJIb aTTecTanys
HIIK-2.1. OnenuBaetr 3HaeT NPUYMHBI U IOCAEACTBHS Bonpocs! nns Bomnpoc Ha
NPUYUHBI 1 ICTOYHUKHI aBapHHHBIX BEIOPOCOB M COPOCOB YCTHOTO OIpoca sKk3amene 1-6
aBapUitHBIX BEIOPOCOB U 3arpsI3HSIONIMX BEIIECTB B 10 paszeny
1 cOpOCOB B OKpPYIKaIOLIYI0 | OKPYKaloIllylo Cpelly, COBpEMEHHBIC
cpeny TEOPHUH U TOAXO/BI K UCCIIeIOBAHUIO
OKpY’KaroIiel cpesbl I BBISBICHUS
€€ BO3MOKHOCTEH U pECYpCOB
WIIK-2.2 Pa3zpabaTbiBaeT | 3HaeT MEPOIPHATHS 110 3AIIUTE Bonpocs! s Bonpoc Ha
MEpOTNPUATHSA IO 3aIIUTE | yelloBeKa U OKPYXKAIOIEH cpelbl OT | KOHTPOIbHOU sk3amene 30-32
YENIOBEKA M OKPYXKAIOIICH | pa3nuuHbIX (paKTOPOB paboTHI Mo
CPEIbL OT Pa3TMIHbIX €CTECTBEHHOT0, aHTPOTIOTEHHOTO 1 paszeny
(haKTOPOB €CTECTBEHHOTO, | rexHOreHHOTO NPOUCXOKIACHHS,
aHTPOTIOTCHHOTO 1 CYILIECTBYIOIME CUCTEMbI U METOABI
2 | TCXHOTCHHOTO 00ecreveHys 3aIUTh aTMOCEPHI OT
HpOHCXOAACHHA BPEIHBIX I'a30IbIJIEBBIX BEIOPOCOB
‘YMeer noaroraBiuBarh
MIPEUIOKEHHS 10 3aIUTE YeIOBeKa U
OKpYXaIoLIeH cpelibl OT Pa3ITMYHbBIX
(haKTOPOB €CTECTBEHHOTO
HUIIK-2.2 Pa3pabateiBaeT | 3HACT MEPONPHUATHS O 3aIIUTE 3anaumy, Bormpoc Ha
MEpOTIPUATHS 110 3aIIUTE | YeJOBEKa M OKpYXKaromiei cpenst or | Bompocs! s sk3amene 7-10
YeJIOBEKa M OKPYXKAIOMIEH | pa3inudHbBIX (aKTOPOB YCTHOTO OTIpoca
Cpelsl OT pa3IHYHbBIX €CTECTBEHHOT0, aHTPOIIOTEHHOT0 1 O paszeny
(haKTOPOB €CTECTBEHHOTO, | TEXHOTEHHOTO MPOUCXOXKICHHUS,
AQHTPOIIOTEHHOTO U CYIIECTBYIOIINE CUCTEMBI U METOBI
TEXHOT€HHOTO o0ecrieueHnst 3alUThl aTMOC(HEPHI OT
MPOUCXOKIACHHS BPEIHBIX Ia30IbUICBBIX BEIOPOCOB
3 VYMeer NoAroTaBIUBaTh
MPEJIOKEHHS IO 3alUTE YEI0BEKa U
OKpY’Karollel cpebl OT pa3IUYHbIX
(haKTOpOB €CTECTBEHHOTO,
AQHTPOIIOTEHHOTO M TEXHOTCHHOTO
MIPOMCXOXKICHUS, yMEET MPOBOANUTH
6a30BbIe HH)KEHEPHBIEC PACUETHI,
MIPOTHO3MPOBATH PE3yNbTaTHl PAOOTHI
OTJENBHBIX YCTPONUCTB M CIIOKHBIX
TEXHOJIOTHYECKHX CXEM




WIIK-2.1. OuenuBaet
NPUYHMHBI U HCTOYHUKH
aBapUHBIX BEIOPOCOB U
cOpPOCOB B OKPYKAIOIIYIO
cpeny

3HaeT MPUYMHBI M TIOCICACTBUS
aBapUHBIX BBIOPOCOB H CcOpPOCOB
3arpsA3HSIIONINX BEILECTB B
OKPYXKAaIOLIYI0 CpPEly, COBPEMECHHBIE
TEOPUH U MOAXOMABI K UCCIIECAOBAHHIO
OKpY’Karollel cpebl AJsl BBISBICHUS
€€ BO3MOKHOCTEH U PECYpPCOB,

YMeeT  BBIBIATH  NPUYMHBL U
WCTOYHHMKU aBapUHHBIX BBIOPOCOB U
cOpPOCOB B OKpYKaloILIyl0 cpeny,
HUHTETPHUPOBATH TEOPETHIECKUE
3HaHMA C MPAKTHKOI 00ydIeHUs

Brnaneer HaBBIKaMH OLICHKH IPUYUH
Y HCTOYHHKOB aBapHUHHBIX BEIOPOCOB
1 cOPOCOB B OKPY’KAIOIILYIO CPELLY

Bomnpocsr mns
KOHTPOJIbHOU
paboTsI Mo
paszery

Bomnpoc Ha
sk3amene 20-27

WIIK-2.2 Pa3zpabaTsiBaet
MEPONPHUATHS 10 3AIIUTE
YyeJI0BeKa U OKpY’Karomien
CpeAbl OT Pa3InYHbIX
(haKTOpOB €CTECTBEHHOTO,
AQHTPOIIOTEHHOTO 1
TEXHOT'€HHOTO
MPOUCXOXKICHHS

3HaeT MEPONPUSITHUS 10 3aIIUTE
YeJI0BEKa U OKpYKalolled cpebl OT
pa3IUuHbBIX (aKTOPOB
€CTECTBEHHOT'0, aHTPOIIOTEHHOT0 1
TEXHOT'€HHOTO MPOUCXOKACHHS,
CYIIECTBYIOIIHE CUCTEMBI H METO/IBI
o0ecIeueH s 3aUTEl aTMOCHEPHI OT
BPEIHBIX Ta30IMbLUICBBIX BHIOPOCOB

Bonpocs! nns
«OmuII-ompoca
0 pa3aeny

Bompoc Ha
sk3amene 11-16

HIIK-2.1. OnenuBaetr
MPUYHHBI 1 HCTOYHUKH
aBapUitHBIX BEIOPOCOB U
CcOpPOCOB B OKPYKAIOIIYIO
cpeny

YMmeer BBUIBISATH NPUYUHBI U
WCTOYHHMKU aBapUHHBIX BBIOPOCOB U
cOpPOCOB B  OKPYXKAaIOLIYIO Cpexny,
HUHTErpUpPOBaTh TEOpeTHUYECKHE
3HAHUSA C MPAKTUKOM 00yueHus

BHaHeeT HaBbIKaMW OLICHKHU IMPUYUH
Y UCTOYHHKOB aBapUHHBIX BEIOPOCOB
1 cOPOCOB B OKPYKAIOIIYIO CPEY,
CIOCOOHOCTBIO K aHAIN3Y
JIOCTOMHCTB U HEJIOCTATKOB CUCTEM
3aIIUTHI C TOYKU 3PEHHS
pecypcocOepekeHus: u
9KOJIOTUYECKOH 11e1ecO00pa3HOCTH

Bompocsr mst
YCTHOT'O OTpoca
0 pazfieny,
3agaun

Bormpoc Ha
sKk3ameHe 28-29

NIIK-2.2 PazpabatbiBaeT
MEPOTIPUSTHSI 110 3AIIUTE
YeloBeKa U OKpYKaroIei
CpeIBl OT Pa3ITHIHBIX
(hakTOpPOB E€CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOTEHHOTO
MIPOUCXOKICHUS

YMeeT moaAroTaBiInBaTh
MPENJIOKEHUS TI0 3alUTe YEIOBEKa U
OKpY’KaIOMIeH Cpebl OT pa3IHIHBIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPOIIOTEHHOTO M TEXHOTCHHOTO
MIPOUCXOXKICHUS, YMEET MPOBOJAUTH
0a30BbIc HH)KEHEPHBIC PACUYETHI

Bnageer HaBbIKamMu pa3pabOTKU
MEpOMPUATHH MO 3allUTE YeI0BEKA U
OKpY>KarolIel cpesibl OT pa3InYHbIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPOIIOI'CHHOTO U TEXHOTCHHOT'O
IIPOUCXOKIACHUA

Bonpocs! nns
YCTHOTO Ompoca
0 pazzeny

Bompoc Ha
sk3amene 33-37

HIIK-2.1. OuenuBaer
TMPWYIHHBI 1 ICTOYHUKHU
aBapUIHBIX BEIOPOCOB U
CcOpPOCOB B OKPYIKAIOIIYIO
cpeny

3HaeT NpPUYMHBI M TIOCIEICTBUS
aBapUHHBIX BBIOPOCOB M CcOpOCOB
3arpsI3HSIIONINX BEILIECTB B
OKpYXAaIOUIYIO Cpelly, COBPEMEHHbIE
TEOPUHU U MOJXOJbI K UCCIEOBAHUIO

Bormpocsr st
«OnuI-orpocay
0 pazzeny

Bonpoc Ha
sKk3ameHe 38-42
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OKpY’KaIOMIeH Cpelbl sl BBISBICHUS
€€ BO3MOXKHOCTEH U PECYPCOB,

YMmeer BBUIBISATH IPUYUHBI U
WCTOYHHMKH aBAPUHHBIX BBIOPOCOB U
cOpOCOB B OKpPYKAalOLIYI0 Cpeny,
WUHTETPUPOBAThH TEOpeTHYECKUe
3HAHMS C IPAKTHKOW 00y4eHHs

Brnaneer HaBbIKaMH OLICHKH NPUYUH
Y UCTOYHHUKOB aBapUHHBIX BEIOPOCOB
U cOpPOCOB B OKPYXKAIOIIYIO CpeLy,
CHOCOOHOCTBIO K aHATU3Y
JOCTOMHCTB M HEJJOCTAaTKOB CHCTEM
3aIIUTHI C TOYKU 3PSHUS
pecypcocOepekeHus u
9KOJIOTHYECKOI 11e1eCO00pPa3HOCTH

UIIK-2.2 Pa3pabarbiBaeT | YMeeT MOATrOTaBIMBATH TBopueckoe Bomnpoc Ha
MEpONPHUATHA IO 3aIUTE | MPEUI0KEHUS 110 3al[UTe YeJIOBEeKa | 3a/laHue sKk3ameHe 43-45
YeJIoBEeKa M OKpYXKaloLlel | OKPYKarollel cpesibl OT pa3InuHbIX

CpeAbl OT Pa3InYHbIX (haKTOpOB €CTECTBEHHOTO,

(haKTOPOB €CTECTBEHHOTO, | AHTPOIIOI'CHHOI'O U TEXHOTCHHOI'O

AHTPOIIOT€HHOTO U MPONCXOXKICHHS, YMEET IPOBOANUTH

TEXHOT'€HHOTO 6a30BbIC HH)KCHEPHBIE PACUCTEI,

MPOUCXOKICHHS MPOTHO3UPOBATH PE3YJIBTATH PAOOTHI

OTACIIBHBIX YCTpOfICTB " CIIOXXHBIX
TCXHOJIOTHYCCKHUX CXEM

Brnanmeet HaBeIkaMu pa3paboTKH
MEpONPUATHI MO 3alIUTE YEI0BEKA U
OKpY>Karoulei cpelibl OT pa3IuyHbIX
(haKTOpOB €CTECTBEHHOTO,
AHTPONOI'€HHOT'O U TCXHOTCHHOI'O
MIPOUCXOXKACHHUS

WN - A WDNPEF

N -

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEPHAJIbI, HEOOXOAMMBIE VIl OLCHKH

3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIHUX ITANbI

(opMHupoOBaHUSSI KOMIIETEHIIHI1 B IpoLecce OCBOCHHUsI 00Pa30BaTe/IbHON NMPOrpaMMbl
Ilpumepnulii nepeuens 60onpocoé u 3a0anuil

3agaHus K NIPAKTHYECKHM 3aHATHAM
Bonpocsl 115 yecTHOro onpoca no reMe «OCHOBbI IPUMEHEHHUS TEXHUKH U TEXHOJIOTHH
3alUThI aTMOChepb»
Kakve ocHOBHBIE HCTOYHUKHU 3arpsi3sHEHUST aTMOC(epHI BB 3HaeTe?
KakoBel cTaguu pa3paboTKH CUCTEM 3aIIUTHI aTMOChephl?
HpI/IBe)II/ITe Knaccmbnxaumo TUITIOBBIX 3KO3AIMWTHBIX ITPOIECCOB.
Pacckaxxure 0 HanpaBJIeHUSAX U LEJSIX CO3AaHUs 0€30TXOHBIX U MAJIOOTXOJHBIX IIPOU3BO/ICTB.

Bonpocs! 1J1s1 KOHTPOILHOM PpadoThl MO TeMe «ba3oBbie cucTeMbl 00eCIbITUBAHUS)
Kakne 0CHOBHBIE XapaKTEPUCTUKH MBUIEH BbI MOXKETE MEPEUUCITUTH?
HazoBute 6a30Bble cuCTeMbl 00€CTIBIIIMBAHUS.
KaxoBbl OCHOBHBIE MIPUHIUIIBI MaTeMaTHYECKOTO ONMCaHUs IIPOLIECCOB
NIBLJIEra30yJIaBIuBaHuUsA?

Bonpocs! nu1s1 yeTHOro onpoca no teme «Cyxue nblieyJa0BHTEH
Kak knaccudunupyrores cyxue nbliaeyIoBUTENN?
Kakoii npuHIMT M0I0KEH B OCHOBY (DYHKITMOHUPOBAHMS CyXHMX IbLICOCATUTENbHBIX Kamep?
B yewm 3akirogaercs MexaHU3M pabOThl HHEPIIMOHHBIX MbLICYIOBUTENEH?
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4 Kaxkue anmaparbl OTHOCSTCS K KJacCy HEHTPOOESKHBIX MbUICYTOBUTEICH?
5 Kakoe ycTpoiicTBO Ha3bIBalOT IUKJIOHOM? B ueM 3akimrogaeTcst MPUHITUIT €ro paboThI?

3anaun no reme «Cyxue nbljaeyJa0BUTETN»

3amaua 1. ITpu mpon3BoICTBE YYTYHA JOMEHHBIM CIIOCOOOM exXeuacHo obpasyercs 360 M
JTBIMOBOTO ra3a. CKOJIBKO KHJIOTPAMMOB JJOMEHHOTO IITaKa OyJEeT MOCTYNaTh B aTMocdepy mociie
MIPOXO’KJICHUS] MHOTOITOJIOYHOM KaMepbl, coJiepxalieid 4 moJiku, eciid mupuHa kamepsl 0,5 M, eé
JUTMHA — 2,5 M, a pacCcTosiHUE MEXy coceAHUMU Tosikamu — 0,25 M? ConepikaHnue 1uiaka B IbIMe
cocraBiuser 0,1 kr/m®, ero Temmeparypa pasHa 300°C, a dpakimonHsIi coctaB Oso=40%,
d100=50%, d150=10%.

3anava 2. DPpPeKTHBHOCTD yJIaBIMBAHKS NBUIA B €IMHUYHOM IIMKJIOHE cOCTaBisieT 55%.
Ha ckoiibkO M3MEHHUTCS TPOLEHT MbUICYJIABIMBAHUS, €CJIM YBEJIUYUTh YIJIOBYIO CKOPOCTh
JIBUKEHHS Ta3a B CPEIHEM CEUEHUU TOro ke IukioHa Ha 40% mpu HEM3MEHHOCTU OCTAJIbHBIX
napaMmeTpoB Ipotecca’?

Bonpocek! 111 KOHTPOJILHOM padoThI M0 TeMe «DUIBTPLDY
Kak knmaccudunupyrorces MexaHu4eckrue GHIbTPhI U OYUCTKH MBUIETa30BBIX CMeceit?
Kakwue Turbl QuiIbTpyomux neperopoiok CymecTByT?
Kakue marepuaiibl HCIIOJIb3YIOTCA B TKAHEBBIX (PUIBTpax?
Pacckaxxute 0 KOHCTPYKIIUU (GUIBTPOB TOHKOIM OYHCTKHU.
W3 4ero u3roTaBiMBaOTCs 3€pPHUCTBIC (PUIBTPBI AJIST OYMCTKH IBLIIETAa30BBIX CMecen?
Pacckaxute 0 nmpuHLUax padoThl ANEKTPOPUIBTPOB.
Kakue TpeOoBaHus NpeABbABIAIOTCA K KOPOHUPYIOUIUM U MbLIEOCAAUTEIbHBIM 3JIEKTPOJIaM B
anekTpopuiIbTpax?

~NoO ok wWwN -

Bonpocs! 151 «0auu-onpoca» no teme «Mokpble NbLIeYJIOBUTET)

Kakwue TuIibl MOKpBIX MBUICYJIOBUTENEH BbI 3HAETE?
2 B uyeM mNpHUHIMNUAIGHOE OTJIMYHME Ta30NpPOMBIBATENCH YAApHO-WHEPIIOHHOTO JIEUCTBHUS OT
ra30MpOMBIBATENEH [IEHTPOOEKHOTO ISUCTBHUS?
Kakoii npuHuumn paboTsl Hacal0UHbIX ra30MpoOMbIBaTEICH?
Pacckaxxute 00 ycTpoHCTBe TapenbuaThIX ra30poOMbIBaTENEH.
Kaxkoit anmapar Ha3wiBaeTcst ckpyOOepom Bentypu? B uem 3akirodaercss NMpPUHIUI €TO
paboThI?

B~ w

a1

Bonpocsl 111 yCTHOT0 onpoca 1o reMme «A0CopOIHOHHbIE METOIbDY
1 Pacckaxwurte 0 PU3NKO-XUMHUUYECKOH CYITHOCTH MPOIIECCOB a0COPOIIMOHHOTO YAaIeHUS MbUICH.
Kakune aGcopOeHThI MPUMEHSIOTCS JJISI OYUCTKUA OTXOISAIINX ra30B?
3 JHna Kakux Ta30B MOXET TMPUMEHSATHCS UW3BECTHAKOBBIH UM HM3BECTKOBBIM METOJbI
00e3BpeKMBaHUA?
4 B yem paznuyre HepeKyMepalMoHHbIX U PeKYEPalMOHHBIX METOJAO0B OUYHUCTKU Ta30B?

N

IIpumep 3axaun no Teme «AOCOPOLMOHHBIC METOABD)
HazoBute yHuUBepcanbHbII aOCOPOEHT, KOTOPBI MOXHO HCIOJIB30BaTh ISl OYHUCTKHU
ra3oBbix cmeceit or CO2, SOz, N203, NOs, NO, HCI, Clz. O0bsicHute, yeM 00YCIIOBJICHA 3Ta
YHUBEPCATHHOCTb.

Bonpocs! 1U1s1 yCTHOT0 0npoca no teMe «AJ1COpOLMOHHBIE METOAbI»
KakoBbI mpuHIHMITHATEHBIE OCOOCHHOCTH OCYIIECTBICHHS aICOPOIIMOHHBIX METOIOB OUUCTKH?
Kakue azicopOeHThI UCTIONB3YIOTCS ISl OUMCTKH ra30MbUIEBbIX cMeceii?
B ueM 0c00€HHOCTh MUHEPATOB-1IE0JIUTOB?
YeM oTiMyaeTCss MPUHIMI PAOOTHI U KOHCTPYKIUS aJICOPOLIMOHHBIX YCTAHOBOK MOPLIMOHHOTO
JIEMCTBHSI OT YCTAHOBOK HEMPEPBIBHOTO ACHCTBUA?
5 Kak npoBoautcs perenepanus aacopoeHToB?

W DN B

Bonpocsl quis «0auu-onpoca» no reme « Tepmuyeckue MeToabI»
1 Kakue MeToIbl TePMHUUECKON HEUTpaIU3aIiy OTXOASIIUX ra30B B 3HAaeTE?
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N

OxapakTepu3yiTe METO1 TEPMHUUECKOTO OKUCIECHU. B Kakux ciydasx ero MO>KHO MPUMEHSITH?

Kakue xarann3atopsl HCHOJIB3YIOTCS ISl TEPMUUYECKOW HEUTpaTU3aIluy OTXOISIIHNX ra30B?

4 Kakue TOCTOMHCTBA U HEJIOCTATKH TEPMUUECKUX METOJ0B 00E3BPEKMUBAHUS Ta30B Bbl MOXKETE
Ha3BaTh?

5 PacckaxuTe 0 MeToAax €30 J0pUPOBAHUS ra30IbUIEBBIX CMECEH.

w

IIpumep TBOpUYecKkoro 3agaHus no reMe «KoMmOMHNPOBaHHBIE CHCTEMBI NbLIE- U
ra3o04ncTKN

Pa3paboraTh TEXHOJIOTHYECKYIO CXEMY OYHMCTKH OTXOJSIIMX Ta30B I Pa3IUYHBIX
MIPOU3BOJICTB:

1. JemvoBele rassl TOC, 06véM — 913000 m%/uac, Temmeparypa — 150-170° C,
cozepxanue meimi — 35 /M (60% - (10-20)10° M, 25% - (5-10)10° m u 10% - (20-40)10° m),
SOz — 2500 mr/m>,

2. OTXozsIIue ra3pl MPOU3BOJCTBA KePaM3HTa, cozepxkanye: msum — 10 r/m° (65% - (20-
44)10° M, 20% - (10-20)10° M u 10% - (5-10)10° m), SO, — 200 mr/m3, yraesogoponos — 70
Mr/™M® (B T.4. mMKIHdeckux coemuHennii —10 mr/m®), Temmeparypa - 250°C, o6méM — 850
ThIC.M>/4acC.

Bonpocsl k 3amuTe 1adopaTopHbIX pador
«OuncTKa ra3onblIeBoil cMecH ¢ UCMOJIb30BaAHHEM YJIeKTPOQUIBLTPA
1. [TosicauTe MOCIIeIOBATENHLHOCTD MPOBEICHUS U3MEPECHHUS.
2. Kak crerneHb OYMCTKU 3aBHCHUT OT MPUJIOKEHHOTO HANpPSKEHUS, CKOPOCTU MOTOKA, JJIMHBI
ANIEKTPOPUIbTPA U TAPAMETPOB YACTHILL?
3. Kakue uacTuiipl ynaBinBaroTCs B IEPBYIO OUepe/ib: KPYIHbIE HIIA MEKUE?

«XapaKTepuCTHKH NbLUIN: JUCIEPCHOCTH, FeOMeTpHUYecKHe apaMeTpPbl IOBEPXHOCTH,
a0pa3uBHbIE CBOWCTBA)
Kaxue BuibI nbUIM BaM U3BECTHBI?
Kakue ycTpoiicTBa [ IbUICYJIABINBAHNS BaM U3BECTHBI?
UTto Takoe TUCTIepCHOCTH?
Kaxue metozs! onpeneneHus AUCIepCHOro COCTaBa MbUIM BaM U3BECTHBI?
Uro Ttakoe (akTop koppekuuu?
Uro Oyner ocaxkaaTbesi ObICTpee B OCATUTEIbHON Kamepe: cepuyueckas 4acTHIA WIH
YacTHUIa TPOU3BOJILHON (HOPMBI?
7. Yro Takoe abpa3uBHOCTH?
8. [IpuBeaute npumepsl abpa3MBHON IBLIH.

oukrwdE

«Hcnonb30BaHue TKAHEBBIX (PUJIBTPOB B Npouecce YAATeHUs] KPYNHOAUCIEPCHbBIX
YaCTHI»
. OxapakTepu3yiTe HCTOUYHUKHU 3arpsi3HEHUS] aTMOCPEPHOT0 BO3AyXa.
. Uro Takoe a3po3zonu? Ilepeuncaure BUABI a3p0O30JI€i.
. Knnaccudukanus cymiecTByromux METO10B OUMCTKY T'a30B OT a3po30Jieii.
. OT yero 3aBUCUT BBIOOP METOA OUUCTKHU?
. Knnaccudukanus ¢punbTpoB u GUIbTPOBaTBHBIX IEPETOPOIOK.
. UTo Takoe OYMCTKA MbLIETa30BbIX BEIOPOCOB U KaK OINPEJENAETCs €€ CTEeNEHb?

OO WN -

«XapaKTepUCTHKH NbLIH: IVIOTHOCTh, THTPOCKONMUYHOCTH)
. Kakue BuibI IbUIM BaM U3BECTHBI?
. Kakne ycTpoiicTBa /il bLICyIaBINBAHUS BaM U3BECTHBI?
. Urto Takoe moTHOCTh yacTul? Kakue BUbI IJIOTHOCTH BbI 3HaeTe?
. Kakue MeToibl onpeiesieHyst JI0THOCTH BbI 3HAeTe?
. UTo Takoe TMrPOCKONMYHOCTh U CMaYMBAEMOCTh?
. Kakue MeToibl onpeiesieHnsi CMauylBaeMOCTH Bbl 3HaeTe?

OO, WN -
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7. OT yero 3aBUCUT CTENEHb TUTPOCKOMMYHOCTH 4acTUIL?
8. Kakoil cnoco0 mnbUIeylaBIMBAHUSA NPEANOYTUTENBHEE HCIOIb30BAaTh IS M3Y4YEHHBIX
00pa31oB?

«®oTomMeTpuUeCcKoe onpeeleHHEe AMMUAKA B BO3yXe»
1. Kakue nopmsl [TIK 3arps3Hsionmx BEeCTB BO3AYIIHON Cpeibl Bbl 3HaeTe?
2. Kakue nopwmsl [1/IK ycTanoBieHBI 11 aMmMuaka B atMocepHoM Bo3yxe?
3. ObnacTtu NpUMEHEHUsI aMMHUAKa B IIPOMBIIUIEHHOCTH.
4, KakoBbl MEXaHU3MBbI a0COPOITMU U XeMOCOPOIIMH ra30B?
5. Kakue xeMocopOeHTHI 111 aMMHUaKka Bbl 3HaeTe?
6. B ueM pa3Huma mexay abcopbeHtoM, abcopOoTHBOM U abcopdaTom?
7. KakoBa KOHIIEHTpaIlMsl aMMHUaKa B aTMoc(hepHOM Bo3ryxe?
8. Kakue MeToib! orpeiesieHus coAepKaHHsl aMMUaKa B BO3JlyXe Bbl 3HaeTe?
9. HanmmmTe ypaBHEHHE pEaKIMH, COOTBETCTBYIOIEE METOAY CIEKTPO(POTOMETPUUECKOTO
orpeziesieHUs] aMMHaKa B BO3yXe.

«YaajneHue yriieKucJaoro ra3a u3 aTMmoc(epHoro Bo3ayxa ¢ MCIoJb30BaHUEM HIEJT0YHbIX
a0copOeHTOB»
1. B uem pazuuia Mexay abcopoeHrom, abcopoTuBoM u abcopdaTom?
2. KakoBbl MeXaHH3MBI a0COPOIIMHU M XeMOCOPOITUHU Ta30B?
3. Chopmynupyiite 3akonbl ['eHpu u Payns, oObsicHUTE GU3NYSCKUI CMBICT BXOJSIINX B HUX
BEJIMYKH.
4. B yeM CXOACTBO M pa3iu4Me ypaBHEHUN MaccoOTHauM JUIsl (U3NYECKOW UM XMUMHYECKOM
abcopOIumu.
5. Ilepeunciure ciocoObl HHTEHCU(DHUKAIIH TTpoliecca abCOpOIH ra3oB.
. Kakue daxTopsl BIustoT Ha aOCOpOINIO YIIIEKUCIIOTo raza?
. Kak ocymiecTBisiroT pereaepanuio abcopoeHToB?
. Kakoe o0opynoBanue UCoab3yrOT IS MPOBEACHHUS IPOLIeccoB abcopOIuu?

oo N o

«MeToAbI 0YHCTKH BO31yXa OT XJI0Pa»
. Kakue Hopmsl [1/IK 3arpsa3HsIOIMX BEECTB BO3AYIIHOM cpe/ibl BbI 3HaeTe?
. Kakue nopmsl [1JIK ycTanoBiensl yist xjaopa B aTMochepHOM Bo3ayxe?
. O6nactu npuMeHeHus XJopa.
. KakoBbI MexaHu3MBbI a/IcOpPOIIUU U XEMOCOPOIIUH ra30B?
. B ueMm pasHuna mexay agcopOeHToM, aiIcopOTUBOM U agcopOaToM?
. Kakue xemocopOeHThI AJ1s1 XJI0pa Bbl 3HaeTe?
. 3akoH byrepa — Jlambepra — bepa.
. Uto Takoe KO3 PHUIIMEHT IKCTUHKINN?
. Hanmnmure ypaBHeHHE peakllnu, COOTBETCTBYIOIIEE METOAY (POTOMETPUUYECKOTO OINpeIeIeHUS
XJIOpa B BO3yXe€.

O©CoOoONO OIS, WN B

«MeToAbI 0YHCTKH BO31yXa OT YIJIEKHCJI0I0 ra3ay
. Kakue Hopms! I1JIK 3arps3Hsromuyx BemecTs BO3AYIIHONW Cpeibl Bbl 3HaeTE?
. Kakune nopmsl [1JIK ycTaHOBIEHBI /TSI YTIIEKUCIIOTO ra3a B aTMocepHOM BO3ayXxe?
. OGnactu NpUMEHEHUs YIIEKUCIIOro rasa.
. KaxoBbI MexaHH3MBbI aICOPOIIMH B XEMOCOPOITUHU Ta30B?
. B ueMm pasHuna Mexay agcopOeHToM, aicopOTUBOM U aacopOaTomM?
. Kakue xemocopOeHThI AJis yTIIEKUCIIOTo ra3a Bbl 3HaeTe?
. KakoBa konnentpanus CO2 B atmochepHOM BO3Tyxe?
. Kakue MeToib1 onpenienenust coep kanust yriaeKrUciaoro ra3a B BO3AyXe Bbl 3HaeTe?
. Hannmmre ypaBHEHUE peakiuu, COOTBETCTBYIOIEE METOlY TUTPUMETPHUUECKOTO OIIPEIEIECHUS
YIJIEKUCIIOTo ra3a B BO3AYXE.

O©ooONO UL~ WN B
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«OuncTKa ra3onbLIeBOI CMeCH € UCMOJIb30BAHHEM MOKPBIX NbLIEYJI0BUTEIeiD)
1. Kakue MeTo/1bl NbUIEra30y/IaBINBAHNS BaM U3BECTHbI?
2. Kakue ycTpoiicTBa JUIsl MbUIEra30yIaBInBaHUS BaM U3BECTHBI?
3. B uem pasnuia mexay abcopoeHToM, abcopOTHBOM U abcopbaTom?
4. B yeM CXOJCTBO M pa3jMyhe YpaBHEHHH MacCOOTAA4YH Uil (U3NYECKOW M XUMHUYECKOU
abcopOIuu.
5. Ilepeunciure cniocoObl HHTEHCU(DUKAIIH TTpoliecca a0COpOIH ra3oB.
6. Kakue akTopbl BIUSAIOT Ha aOCOPOIMIO YTIIEKUCIIOro ra3a?
7. Kak oCyIIecTBISIFOT pereHepanuio abcopoeHToB?
8. Kakoe o0opynoBaHue UCIIONIB3YIOT JJIsl POBEACHUS ITPOLIECCOB abcopOnuu?

33‘16THO-3K33M6H3HI/IOHHLI€ MaTepHuaJibl 1Jisd l'lpOMe)KyT()‘{H()ﬁ arrecranuun (3K3aMeH)

1. OCHOBHbBIE UICTOUHUKH 3arpsI3HEHUsI aTMOC(EPBI.

2. Crparterust ¥ TaKTHKA 3aIIUTH aTMOC(EPHI.

3. bezorxomubie 1 pecypcocbeperaroinue TeXHOIOTHH.

4. Baxuelime TUMOBBIE 3KO3alIMTHBIE mpouecchl. [locinepoBaTenbHOCTh — cTaaui
pa3paboTKu ImpoIiecca OYUCTKY Ta30IbUIEBBIX CMECEH.

S. OCHOBHbBIE XapaKTEPUCTUKU IIbLICH.

6. OCHOBHbIE IPUHIIMITBI MATEMATUUYECKOT0 OMMCAHUS MPOLIECCOB MbIIETa30yJ1aBINBaHUS.
7. Cyxoii cioco0 ynaBiauBaHus nbuiei. [IpuieocaguTenbHble KaMepsl.

8. Cyxoii cnoco0 ynasnuBanus npuieil. XKanto3uiinele npuieyaoBUTeH. LIUKIOHBL.

9. Cyxoii cioco0 ynaBnuBaHus nblieil. [IbuieynoBuTen poTaMOHHOIO THIIA.

10.  Cyxotii cioco0 ynaBnuBaHusI MbUICH. BUXpeBbie MbUICYTOBUTEIH.

11.  IlpuHumn AelcTBUS MOKPBIX MBLICYIOBUTEICH.

12. AmnmaparypHoe ohopMIIeHHE «MOKPOT0» METO/1a IIbLICYJIaBIHBAHUS.

13.  Oumuctka oT nbuUIei B MOKPBIX IbLICYJIOBUTENSAX. [0oMble ra30npoMbIBaTEINH.

14.  Oumuctka OT nbUIEH B MOKpPBIX IbLICYJIOBUTENSAX. HacagouHble ra3onpoMbIBaTeINH.

15. Ouguctka OT mBUICH B MOKpBIX MBUICYIOBUTENAX. [ a30mpOMBIBATENM C TOJBMKHOM
HacaIKou.

16. Oumcrtka OT mWBUIEH B MOKpBIX NBUICYIOBHTEISX. TapeinpdaThie Ta30IpOMBIBATEIN
(OapOoTakHbIE, IEHHBIE).

17.  TazompombIBaTeiM yIapHO-MHEPLUOHHOTO JEHCTBUS.

18.  T'azompomebIBaTeIy HEHTPOOSKHOTO JICHCTBHS.

19.  CkopoctHble ra3onpomsiBaTenu (Ckpyo0Oeps! Bentypn).

20.  Ounctka nbuIera3oBbIx cMecell B puibTpax. TeopeTnueckne OCHOBBI METOIA.

21. Knaccudukanms mexannueckux QuibTpoB.

22.  Tunbl QUIABTPYIOLIMX 3JIEMEHTOB B IIPOLIECCAX MbUICYIaBINBaHUS.

23. Tkanesble punbTpbl. Tunsl puiabTpoB. JlOCTOMHCTBA U HETOCTATKH.

24.  Txanesble puabTphl. [IpUHIUIBI HHKEHEPHBIX PACUETOB.

25.  IIpombliieHHbIE BOJIOKHUCTbIE (DPUIBTPHI.

26.  3epHHCTBIC GUIBTPHI.

27.  DAeKTpoUIBTPHI.

28.  Teoperudeckre OCHOBHI a0COPOIIMOHHBIX METOJIOB OUYHCTKH.

29.  AOcopOeHTHI, pUMEHSIEMbIE IS OYUCTKH OTXOISIIAX Ta30B.

30.  ba3oBble ciocoObl OUMUCTKH KHCIIBIX Ia30B (Ha MpUMEpe AUOKCHIA CEPBI).

31.  /3BecTHSKOBBIE M U3BECTKOBBIE METOIBI 00€3BPEKUBAHUS KUCIBIX TA30B.

32.  PekynepalnMoHHBIE METO/IbI OUYHCTKH I'a30B C pereHepanueil xeMocopOeHTOB.

33.  IIpuHnunuasbHbIE OCOOEHHOCTH OCYLIECTBICHHS aCOPOIIMOHHBIX METOJJOB OUUCTKH.
34. Tunsl acOpOEHTOB; UX MPEUMYILIECTBA U HETOCTATKH.

35.  OcCHOBHBIE IPUHIUIIBI TEOPETHUECKOTO OMMCAHUS MPOLIECcca aICOPOIIHH.

36.  AncopOIMOHHBIE YCTAHOBKH TOPITMOHHOTO JICHCTBUS.

37.  AncopOIMOHHBIE YCTAHOBKH HETIPEPHIBHOTO JICHCTBHSI.

38.  Metoapl TepMUUYECKON HEUTpaTU3aK OTXOAAIMX ra3oB. [IpsMoe cxxuranue.

39.  Meroapl TepMHYECKOH HEUTPATH3AIMH OTXOSIINX Ta30B. TepMuuecKoe OKMCICHHE.
40.  Metoapl TEpMHUECKOW HEHTpanu3aluu OTXOASIIMX Tra3oB. KaranuTuueckuil MeTon.
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[TpuHIMIIUATBPHBIE OCOOCHHOCTH MeToaa. Karanm3aTophl, MCHOIB3YeMBbIC I TEPMHUYECKOM
HEUTpamn3aIuu OTXOISIINX Ta30B.

41. MeTopl TEPMUYECKOW HEHTpaM3alii OTXOMSAIIMX Ta30B. KaTanuTHYecKue yCTaHOBKH
(Ha mpuMepe 00Ee3BPEKUBAHUS OTXOAOB JIAKOKPACOYHBIX IPOU3BOJICTB M BOCCTAHOBJICHHUS
OKCHJIOB a30Ta).

42.  Metoabl TepMUUYECKON HEUTPATU3ALMK OTXOSAIIUX Ia30B C IPUMEHEHUEM LIEOJIUTOB.
43.  Metoabl 1€3010pUPOBAHHSI Fa30TBUIEBBIX CMECEH.

44,  KoMOMHUpPOBaHHbIE CUCTEMbI OUUCTKU OT OCHOBHBIX IapO- M ra3000pa3HbIX BHIOPOCOB.
45. OcHOBBI BEIOOpa IPOEKTHBIX PEILIEHUI CUCTEM IIbIIEra30yJ1aBIMBaHuUs, TUIIOBBIE CXEMBI.

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHUs

OueHka Kpurepuu onieHuBaHus 10 3K3aMEHy
OLIEHKY «OTJIMYHO» 3aCIIyKUBAET CTY/IE€HT, OCBOMBLINI 3HAHUS, YMEHMUSI,
Bricoknii KOMITIETEHIIMH U TEOPETUYECKUI MaTepuall 6e3 mpoOesioB; BHIIOTHUBIIHIMA
YPOBEHB «5» BCE 3aJaHMsl, IPELyCMOTPEHHblE Y4YEeOHBIM IIJJAHOM Ha BBICOKOM
(oTHMuHO) KaueCTBEHHOM YPOBHE; MPAKTUYECKHUE HABBIKM MPO(EecCHOHATBEHOTO

IIPUMEHEHHSI OCBOCHHBIX 3HAHUN C(hOPMHUPOBAHbI
OLICHKY «XOPOLI0» 3aCIly’)KMBA€T CTYIEHT, INPAKTHYECKU ITOJHOCTBIO

yp%iii?iz» OCBOMBILUHI 3HAHUS, YMEHUs, KOMIIETEHIIMH U TEOPETUUECKUI MaTepual,

(xopouIo) y4eOHbIE 3a/JlaHUsl HE OICHEHBl MAKCHMAaJbHBIM YHCIOM OaijioB, B
OCHOBHOM c(hOpMHPOBaJl MPAKTUYECKHE HABBIKH

Toporosbii OLEHKY «YJ0BJIETBOPUTENLHO» 3aCIyKHBACT CTYICHT, HacCTHYHO ©

YPOBEHb 3% npobenamu (OCBOMBIIMH  3HAHMA,  YMEHMA,  KOMICTCHLMH 1

(yA0BICTBOPHTE TEOPETUUECKHUM MaTepuai, MHOTHE yuyeOHbIe 3a/1aHus JINOO HE BBIMOIHUII,

15HO) aM00 OHM OIIEHEHBl YHUCIOM OaioB OJU3KUM K MHUHHMMAaJIbHOMY,

HEKOTOPbIE MPAKTUYECKIE HABBIKA HE ChOPMUPOBAHBI
MuHUMaIIBHBIN | OLICHKY  «HEYJOBJETBOPHTEJIbHO»  3aCiy)KMBa€T  CTYIEHT, HE

YPOBEHB «2» OCBOMBILINH 3HAHUS, YMEHHSI, KOMIIETEHIIMH ¥ TEOPETHUECKUI MaTepHall,
(HeylOBNIETBOPH | ydeOHBbIE 3aJaHUsl HE BBINOJHWI, MPAKTUYECKUE HAaBBIKK He
TEJIbHO) c(OpMUPOBAHBI

Kpurepun onenuBanus pedeparos

OneHka «OTJIMYHO)» — BBIIOJIHEHBI Bce TpeOOBaHMS K HAIMCAHUIO U 3amuTe pedeparta:
o0o3HaueHa npobsieMa U 00OCHOBaHA €€ AaKTYaJbHOCTb, C/AETIAaH KPAaTKUIl aHaIM3 pa3IUYHBIX
TOUYEK 3PEHHs Ha PAacCMaTPHUBAEMYIO MPOOJIEMY U JIOTUYHO M3JI0’)KE€HA COOCTBEHHAasl MO3MLUS,
chopMyIHpPOBaHbl BBIBOJBI, TEMa pPACKpBITA IOJHOCTHIO, BBIIEpXKaH OO0bEM, COONIO/IEHBI
TpeOOBaHUS K BHEUIHEMY OQOpPMIIEHMIO, JAaHbl IpPaBWIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIE
BOIIPOCBI.

OneHka «Xopomuo» — OCHOBHbIE TpeOOBaHMsI K pedepaTy U €ro 3alluTe BHINOIHEHbI, HO
IIPY ATOM JIOIYUIEHBI HEOYETHl. B 4acTHOCTH, IMEIOTCS HETOYHOCTH B M3JI0KEHUU MaTepHala;
OTCYTCTBYET JIOTUYECKasl TMOCJIEeI0BaTEIbHOCTh B CYKICHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCA YIYIEHHUs B 0)OPMIIEHUH; Ha JIOTIOJIHUTEIbHBIE BOIPOCHI MPH 3aIIUTE TaHbI HETTOJTHbIE
OTBETHI.

O1ieHKa «y10BJ1€TBOPHUTEIbHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUM
K pedepupoBaHHio. B dacTHOCTH, TemMa OCBelIeHA JUIIb YAaCTHMYHO; JOMYLIEHbI (haKTUYECKue
OLIMOKH B coJiepaHUU pedepara MU MPU OTBETE€ Ha JIOMOJHUTENBHBIE BOIPOCHI; BO BpeMs
3alIUThl OTCYTCTBYET BBIBO/I.

O1eHKka «HeyI0BJIETBOPUTEIBHO» — TeMa pedepaTa HE pacKkpbiTa, OOHAPYKHUBaETCS
CYIIECTBEHHOE HETOHUMAaHUE MPOOIJIEMBI.
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Kputepun nnppepennupoBannoii oneHku pedepara

Kpurepuu onenku MaxkcuMaibHas OlleHKa B Oajuiax
JIOrMYHOCTH U3JI0KEHUS 3
PackpeiTue Temsl 3
Vcnonp30Banue MUpoKor HHPOPMALMOHHON Oa3bl 3
Hanuuue coOCTBEHHBIX BBIBOAOB, 0000IICHHMI, 3

KPUTHYCCKOI'O aHajin3a

ColnroieHue IpaBul IUTUPOBAHUS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Uroro: 15

13-15 0anaoB — OTIIMYHO;

10-12 6annoB — xoporio;

8-9 6aiIoB - yIOBICTBOPUTEIIBLHO;
0 0ayTOB — HEYIOBJIETBOPHUTEIBHO.

Kpurepun oneHuBanus pe3yibTaTOB YCTHOIO OIIpOca

OneHka «xopouio» CTaBUTCS, €CIU CTYIACHT JAeT OTBET, YJOBJICTBOPSIOIIMNA TeM e
TpeOOBaHUSAM, UYTO M JJS OLEHKH «OTJIMYHO», HO AONycKaeT 1-2 omuOKH, KOTOpHIE caM K€
UCIIpaBIISET, U 1—2 HepoueTa B OCIEI0BATEIbHOCTH U I3bIKOBOM O0(OPMIICHUH U3JIaraeMoro.

OneHka «yoognemeopumenvrHo» CTABUTCS, €CIM CTYJCHT OOHApy)KMBaeT 3HAHHUE U
IOHUMaHHE OCHOBHBIX IOJ0KEHUN TaHHON TeMbI, HOT M3JIaraeT MaTepyuail HEMOJIHO U JIOIyCKAeT
HETOYHOCTH B ONPEACIICHUN MOHIATUH WK (HOPMYTUPOBKE MPABUI; HE YMEET TOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO O0OCHOBATh CBOM CYXJIEHHUS W MPHUBECTH CBOM NMPHUMEPHI; U3JIaraeT MaTepHuai
HEIOCJIE0BATENIbHO U JIOIYCKAEeT OIIUOKH B A3bIKOBOM O()OPMIIEHUHU M3J1araeMoro.

OueHka «HeyooenemeopumenbHo») CTABUTCS, €CIIU CTYJEHT OOHAapYyXHBaeT HE3HAHUE
OonblIeld YacTHM COOTBETCTBYIOLIETO BOIpOCa, JONycKaeT OMmMOKM B (OPMYJIHPOBKE
ONpeNieIeHuH W MpPaBUJI, MCKAKAIOIIME MX CMBICH, OECIOpSJOYHO U HEYBEPEHHO H3JIaraet
matepuan. OneHka «2» OTMEYaeT TaKUe HEJOCTaTKU B IOATOTOBKE, KOTOPBIE SBIISIFOTCS
CEPbE3HBIM NPEMATCTBUEM K YCIIEIIHOMY OBJIAJIEHHUIO NIOCIEAYIOIIMM MAaTEPHAIIOM.

Kpurtepun oneHuBanusi TBOpueckux pador

O1eHKa «omauuHo» BHICTABISETCS CTYIEHTY, €CIIM B TBOpUYECKOH padoTe mpecTaBiieHa
coOCTBEHHass TOYKa 3peHHUs (MO3ULMsA, OTHOIIEHUE, CBOsA uies); MpoliemMa pacKpbITa
UHTEPECHBIM, HEOOBIYHBIM CHOCOOOM, NMPHU 3TOM CTYAEHT MOXET TEOPETHYECKH OOOCHOBATh
CBSI3M, IBJICHUS, apTYMEHTUPOBATh CBOE MHEHHUE C OMOPOI Ha (PAKTHI WIIM JTUYHBIA OMBIT.

O1eHKa «xopouto» BBICTABISIETCS CTYIEHTY, €CIM B TBOPUECKOM paboTe mpencTaBlieHa
coOCTBEHHass ToYka 3peHus (MO3MLMs, OTHOIIEHWE, CBOS HJes); MpodiemMa JOCTaTOYHO
MHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, HO TMpPU 3TOM CTYAEHT HE B IOJHOM Mepe MOMKET
TEOpPETUYECKH 0OOCHOBATh CBSI3H, SIBJICHUS, apIYMEHTHPOBATh CBOE MHEHHE C OMOPOH Ha (PaKkThI
WJIM JIMYHBII ONBIT.

O1eHka «yooenemeopumenbHo) BBHICTABISETCA CTYIEHTY, €CIM B TBOpPYECKOH (opme
IpeJICTaBIeHa TOYKAa 3peHusi (IMO3MIMS, OTHOILEHUE, HAes) KaKkoro-inbo y4eHOro, MpakKTHKa;
CTYACHT JieJaeT IMOMBITKY TEOPETUYECKH OOOCHOBATH CBS3HU, SIBIECHHS, apryMEHTHPOBATH CBOE
MHEHHE C OMOPO Ha (aKThl WU JIMYHBIN OIBIT

O1eHka «HeyoosnemeopumenbHo) BBHICTABISAETCS CTYIEHTY, €Clii padoTa BBHIMOJIHEHA
¢dbopMabHO, OOJIBIIIAs YACTh BHITIOJIHEHA HE 110 TeME, He IIPE/ICTaBIeHa COOCTBEHHAs TOUKA 3PEHUS
(TTO3UIMsL, OTHOIIEHHUE) IPH PACKPBITHH MPOOJIEMBI; apIyMEHTAIUs CBOETO MHEHHUS Cl1abo CBsA3aHa
C PacKpBITHEM MPOOJIEMBI WIIH paboTa HE CllaHa.
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Kputepun oneHuBanus pe3y/ibTaToB OBICTPOI0 MHCHMEHHOI0 ONPOca («OJHI-0IIPOC»):

Kaxxmomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIM, Y3KO C(OPMYIMPOBAHHBIA BOIPOC.
OTBeT JOJDKCH OBITH YETKUM H KpaTKuM, COACpKAIIHUM BCC OCHOBHBIC XapaKTCPHUCTHUKU
OTMKCHIBAEMOT0 MOHSATHUS, HHCTUTYTA, KATETOPHH.

IIxaja oueHUBAHUSA:

«OTAUYHO» - BOIPOC PACKPHIT MOJIHOCTHIO, TOYHO O0O3HAUYEHBI OCHOBHBIE MOHATHS U
XapaKTEPUCTHKU 110 TEME.

«Xopomo» - BONPOC PACKPHIT, OAHAKO HET MOJHOTO OINHCAaHUS BCEX HEOOXOAMMBIX
AJIEMEHTOB.

«Y10BJIETBOPHUTEJIBHO» - BOIIPOC PACKPHIT HE IMOJIHO, IPUCYTCTBYIOT IpyObIe OMIUOKH,
OJIHAaKO €CTb HEKOTOPOE IIOHUMAHHUE PACKPBIBAEMBbIX ITOHSITHM.

«HeyoB/1eTBOPHUTEJIBLHO» - OTBET HAa BOIPOC OTCYTCTBYET WJIM B LIEJIOM HE BEPEH.

Kputepun ouennBanus JadopaTopHbIX padoT

«5» (OTIIMYHO, 3aU4TEHO): BBITIOJHEHBI BCE 33/1aHUS 1a00paTOPHOM pabOThL, CTY/IEHT YETKO
u 0e3 omuOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (XOopolo, 3a4T€HO): BBIIOJHEHBI BCE 3a/JaHus J1a0OpaTOPHOU pPabOTHI; CTYAEHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEUAHUSIMHU.

«3» (YHAOBIETBOPUTENBHO, 3aYTEHO): BBIIIOJIHEHBI BCE 3aJaHUs TaOOpaTopHOU pabOTHI C
3aMEUYaHUsIMU; CTYJEHT OTBETHJI HAa BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TEHO0): CTYAEHT HE BBIIOJHWI WIM BBIIOJHWI HENPAaBHIBHO 3a/laHus
71a00paTOPHOI pabOTHI; CTYICHT OTBETHII Ha KOHTPOJIBbHBIE BOIIPOCHI C ONTMOKAMH MIIH HE OTBETHI
Ha KOHTPOJIbHBIE BOITPOCHI.

5. [lepeveHb y4eOHOI JUTEPATYPhl, HHPOPMALNHOHHBIX PECYPCOB U TEXHOJIOTHI
5.1 YueGnas aureparypa

1 benos C. B. bezonacHOCTh XKU3HEACSITEIBHOCTH U 3alllUTa OKPYXKAIOIIEH cpeibl
(TexHocepHas 6€30MacHOCTD): yUeOHHUK / - 2-€ U31l., uctp. u joi. - M.: FOpaiit, 2011. - 680 c.
2 AxunanH H. W. TlpoMsbiieHHast SKOJIOTHS: TIPUHIIMITBI, TMOIXOMIbI, TEXHUYECKHE

peueHus: yyeOHoe mocoOue it CTyAeHTOB By30B / - W31, 2-e, ucnp. u pom. - JloaronpyaHblii:
Wuremrekr, 2011. - 311 c.

3 CemenoBa M.B. IlpomsblienHas skojorus: yuyeOHoe mocoOue Ui CTYACHTOB
BY30B. - M.: Akanemus, 2009. - 520 c.

43urannmH, M.I'. IIpoexkTupoBaHMe ammapaToB NbIIETA300YUCTKU [DJIEKTPOHHBIN
pecypc]: yueb. mocobue / M.I'. 3uranmun, A.A. Konecank, A.M. 3uradimmH. — DJIEKTPOH. JIaH.
—  Cankr-Iletepbypr:  Jlawp, 2014, — 544 c. —  Pexum  jgocryna:
https://e.lanbook.com/book/53696.

STIucemenckas H./l., 'ansry B.B., Hukonenko B.B. MeTo/ib1 3amuThl cpeibl OOUTaHUS B
texHocdepe: yuebHoe nocodue. Kpacunomgap: Kybanckuii roc. ya-t, 2007. 140 c.

6XBan T.A. Ilpombinennas skonorust /Cepust “YueOHuKH, ydeOHble mocobus”. —
Pocros—n//1; “®enuxc”, 2003. — 320 c.

7Bapaxkcu, A.JO. CTOIKHOBEHUS B OTOKAX ra3a ¢ TBEPAbIMU YaCTUIIAMH [ DNIEKTPOHHBIH
pecypc] : yaebroe mocodue / A.FO. Bapakcun. — DnekTpoH. gaH. — Mocka: ®uzmatiut, 2008.
— 312 ¢. — Pexum noctyna: https://e.lanbook.com/book/59509.

8Crypman, B.1. Orenka Bo3IeHCTBUS Ha OKPYXKAMOIIYIO cpeny [DIeKTpOHHBIH pecypc]:
yuebHoe nocobue / B.M. Ctypman. — DnektpoH. nan. — Cankrt-IlerepOypr : JIanp, 2015. — 352
c. — Pesxxum nocryma: https://e.lanbook.com/book/67472.

9Tapacosa, H.I1. Onienka Bo3ieiiCTBHS POMBIIIICHHBIX MPEANPUATHI HA OKPYKAIOILYIO
cpeny [DnextpoHHBIM pecypc]: ydaeOHoe mocobue / H.II. TapacoBa, b.B. Epmonenko, B.A.
3aiineB, C.B. MakapoB. — DnekTpoH. 1aH. — MockBa : U3narensctBo "JlabopaTopus 3HaHuit",
2015. — 233 ¢. — Pexum mocryma: https://e.lanbook.com/book/84119.
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5.2 llepnoauyeckue JuTepaTypa
ba3el nagueix kommanuu «Mct Brroy http://dlib.eastview.com
OnexrponHas 6ubarmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBpeMeHHbIe NpodeccHuoHAIbHbIe 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):

1. DBC «FOPAMT» https:/urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4, O3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JTAHHBIX:

1 Scopus http://www.scopus.com/

2 ScienceDirect https://www.sciencedirect.com/

3 Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snekrponnas oudnuorexa (HOB) http://www.elibrary.ru/

5 [ToTHOTEKCTOBBIC AQPXUBBI ~ BEAYNIMX  3allafHBIX HAyYHBIX OJKYpHAJOB Ha
Poccwuiickoii matpopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru

6 HanmonanpHast srekTpoHHas OMOIHOTEKa (IOCTYI K DIEKTPOHHON Ombimoreke
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/

7 [pesunentckas 6udmmoreka um. b.H. Enbuumna https://www.prlib.ru/

8 baza manneix CSD KeMOpwKCKOro IeHTpa KpHUCTALIOrpadUyecKUX JIaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

9 Springer Journals: https://link.springer.com/

10 Springer Journals Archive: https://link.springer.com/

11 Nature Journals: https://www.nature.com/

12 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13 Springer Materials: http://materials.springer.com/

14 Nano Database: https://nano.nature.com/

15 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16 "Jlektopuym TB" http://www.lektorium.tv/

17 YuuBepcuterckas nHpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru

HNudpopmManMoHHbIE CIPABOYHbIE CHCTEMBbI:
Koncynprant Ilmroc - cnpaBodHas mpaBoBasi cHCTeMa (JIOCTYI IO JIOKAIbHOW CETH C
KOMITbIOTEpOB OuOmMoTexkn) Pexxum nocryna: http://consultant.ru/

Pecypcbl cBoOOAHOTO 1OCTYMHA:

1 KubepJlenunka http://cyberleninka.ru/;

2 AMepuKaHCKas TaTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/

3 MuHnuctepcTBO Hayku M BbIciiero oOpasoBaHusi Poccuiickoit ®eneparuu
https://www.minobrnauki.gov.ru/;

4 denepanbublii mopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5 Wudopmarmonnas cucrema "ExamHoe oOKkHO jgocTyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas komnekuuss 1uQpoBbIX 00pa3zoBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

7 Cayx0a TeMaTHYECKHX TOJKOBBIX cioBapeit http://www.glossary.ru/;

8 CnoBapu u sanmkioneaunu http://dic.academic.ru/;

9 O6pasoBarenbHblil mopran "Yue6a" http://www.ucheba.com/;
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10 3akonomnpoekT "O6 obpazoBanuu B Poccuiickoii @eneparun'. Borpocs! U 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE 3JIEKTPOHHBIE OOpa3oBaTe/ibHble W HMH(OPMAIMOHHBIE PeCypPChI

KyoI'y:

1 DIIeKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH KyoI'y
http://megapro.kubsu.ru/MegaPro/\Web

2 DNIeKTpOHHAs OoubImoTeKa TPYZIOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MOAYJIBHOTO AMHAMHUYECKOT0 00y4ueHus http://moodle.kubsu.ru

4 baza y4eOHBIX TUTAaHOB, Y4€OHO-METOJAMYECKUX KOMILUIEKCOB, MyONUKAUNA U
koH(pepenmmii http://infoneeds.kubsu.ru/

5 bubmuoreka wHpOpMANIMOHHBIX  pecypcoB  Kadeapbl  HMHGOPMAIMOHHBIX
oOpa3oBaTelIbHbIX TexHOOTHi http://mschool.kubsu.ru;

6 DnekTpoHHsIid apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

7 DJIEKTPOHHBIE 00pa3oBaTeIbHBIE PeCypchl Kapeapbl HHHOPMAIIMOHHBIX CHCTEM U

TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metogudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 Metoguyeckue ykazaHusi i1 00y4aOIIMXCS 110 OCBOCHUIO JTMCIUIIIUHBI (MOLYJIs1)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TMPEANOJIaraeT akTHUBHOE, TBOPYECKOE Y4acTHe
CTY/ICHTA ITyTEeM IUIAHOMEPHOH, TOBCETHEBHON pabOTHI.

Texymuil KOHTPOJIb 3HaHUM OCYIIECTBIIAETCS HA Ka)KJIOM JIEKIIMOHHOM, MPAKTUYECKOM U
nabopaTopHOM 3aHATUH. VITOroBast (hopma KOHTPOJIS — SK3aMEH.

O01mme pekoMeHIAUM

N3ydyeHne QUCHMILTUHBI CIIEyeT HAYMHATH C MPOpaboTKH padodel mporpaMMebl, 0codoe
BHUMAaHUE, yAeIss LeJsIM U 3a/1a4aM, CTPYKTYpE U COIAEPKaHUIO Kypca.

Nmeercs anekTpoHHas Bepcus JEKIMM 110 JaHHOW TUCIUILINHE.

OcHoBHOI (opMmoii 00y4yeHMsI CTYIEHTOB SBISIETCS CaMOCTOsITeNIbHass paboTa Haj
yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIIMHBI COCTOUT U3 CIAEAYIOUINX ITAlOB:

1. TIpopaGoTka TeOpeTHYECKOro Marepuana [0 pPEKOMEHIOBaHHBIM Yy4YeOHUKaM U
KOHCIIEKTaM JIEKIIMH, TPEeIOCTaBIEHHBIX MIPENOAaBaTEIEM B 3JIEKTPOHHOM BH/IE.

2. BeinonHeHue caMoCTOATENbHBIX PadoT.

3. Cnauu 5K3aMeHa B YCTHOW WJIM TUCbMEHHOU (hopMe (TI0 yCMOTPEHHUIO MPenojaBaTeis).

CamocrosTenbHble paObOThl BBIMOIHSAIOTCS KaX/IbIM CTYJE€HTOM Ha OTAEIbHBIX JIUCTKAX.
He nomyckaercss ucnosnb3oBaHUE JIOOBIX CpPEACTB KOMMYHHUKalUUU (HOYTOYKH, MOOWJIbHBIE
Tesie(hOHBI C BBIXOJIOM B MHTEPHET U TIp.).

Opranu3zaiys caMoCTOSITENbHOM pabOThl CTYIEHTOB MPEAINOIaraeT:

- o0s3arenbHOE BBINOJHEHHWE pPa3pabOTaHHBIX MPENojaBaTeNieM HWHIUBUAYAIbHBIX
3aJaHUI;

- KOHCYJIbTAlluU IPENOAABaTEN;

- paboTa c JOMOIHUTEIBHON JIUTEPaTypOi;

- TOJTrOTOBKY JOKJIag0B U pedeparoB, JUIs BBICTYIUIEHHS HAa CEMHHApax, HayYHBIX
KOH(EepeHIINii, yyacTHe B KOHKYpcax CTYJeHUYEeCKOro oOIIecTBa;

- BBINOJIHEHUE TEKYIIUX JOMAIIHUX padoT.

C uenbio KOHTPOJIS U MOJATOTOBKHU CTYACHTOB K M3YYEHHMIO HOBOM TeMbI BHaYalle KaXJ10ro
NPaKTUYECKOTO MM JTAOOpaTOPHOIO 3aHATHSI IMPErojaBaTesieM MPOBOAMUTCS HHIUBUAYaTbHBIN
WM (PPOHTATIBHBIA YCTHBIM ONPOC MO BBIMOJIHEHHBIM 33IaHUSM Ipenbiayiei Temsl. Kpurepuu
OLICHKH: — IPaBWJIBHOCTB OTBETA M0 COACPKAHUIO 3a1aHNA (YUUTHIBAETCS KOJIMUECTBO U XapaKTep
OIIMOOK MpH OTBETE);

— NOJTHOTAa M TIyOMHa oOTBeTa (YYMTHIBA€TCS KOJIMYECTBO YCBOCHHBIX (DAKTOB,
MOHITHH U T.11.);

— CO3HATEJIBHOCTh OTBETA (YYUTHIBACTCS IOHUMaHKE U3J1araeMoro MaTepuana);
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— JIOTMKA W3JIOKEHUs MaTepuana (y4YUTHIBAETCSI YMEHUE CTPOMTH IIEJIOCTHBIMH,
MOCJIeIOBATEIBHBIN paccka3, TPaMOTHO TOJ30BAThCS CIEIUATBLHON TEPMUHOJIOTHER);

— PaLMOHATIBHOCTD MCIIOJIB30BAaHHBIX TPUEMOB U CIIOCOOOB pEIIeHUs OCTaBICHHON
y4eOHOI 3a1auK (YUUTBIBAETCsl yMEHHE HCII0JIb30BaTh HanboJiee porpeccuBHble U 3(hPeKTUBHBIE
CIIOCOOBI TOCTHXKEHHUS LIENH);

- CBOEBPEMEHHOCTh U AI(PPEKTUBHOCTh MCIOJIb30BAHUS HAIJSAHBIX HOCOOMH U
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO U C IIOJIb30M IPUMEHSTH HAIJIAIHOCTD
U JIEMOHCTPALMOHHBIN OIBIT IIPU YCTHOM OTBETE);

— UCIIOJIb30BaHUE JIOTIOJIHUTEIHLHOTO MaTepuaia (00s3aTebHOE YCIOBUE);

- PAaLlMOHATIBHOCTh HUCIIOJb30BAHUS BPEMEHM, OTBEJIEHHOIO Ha 3ajaHue (He
0J100psieTCsl 3aTAHYTOCTH BBIMOJHEHMS 33/JaHUS, YCTHOIO OTBETa BO BPEMEHH, C Yy4YETOM
UH/IUBUYaJIbHBIX OCOOCHHOCTEN CTY/IEHTOB).

Pa3zBepHyTBIIi OTBET CTyIEHTa MIOJDKEH IPEACTaBIATh COOOH CBSI3aHHOE, JIOTUYECKU
[I0CJIEI0BATEIbHOE COOOLIEHHE Ha 3aJlaHHYI0 TEeMy, II0OKa3blBaThb €ro yMEHUE IPUMEHATh
oIpezeNieHus, IpaBuja B KOHKPETHBIX CIIydasix.

IIpu omeHke peweHHs 3ajlad aHAIM3UPYETCS IOHMMAHUE CTYJIEHTOM KOHKPETHOMH
CUTYalluH, TPaBWIBHOCTh MPUMEHEHHs HOPM CEMEWHOTro IpaBa, CIOCOOHOCTH O0OOCHOBaHHS
BbIOPAHHOW TOYKH 3peHUs], [NyOuHa MpopabOTKHU IPaBONPUMEHUTEIBHOIO MaTepuala.

Pedepar u npeseHTanms Ha 3aJaHHYIO T€MY BHINOJIHsAETCS B mporpamMe Power Point.
[IpeseHTanust JOKHA COCTOSATH M3 5-8 cCialiloB M colep)KaTb OCHOBHBIE ONPEACICHMUS,
(dakTHYeCKUI WITIOCTPUPOBAHHBIN MaTepuall, BEIBObI U CIIMCOK MCIIOJIb30BAHHBIX HCTOUYHUKOB.

Marepuan s pedepata HEOOXOAMMO MCKaTb B KHUIAxX, >KypHaJlax U HHTEpHET-
MCTOYHUKAX, OMYOJIMKOBAHHBIX B MTOCIEAHHE 3 roja.

Pedepar, conpoBoxaronuii Mpe3eHTalHI0, JOJDKEH 3aHUMaTh 7-10 MUHYT.

JlaGoparopHasi paboTa BBINOJHIETCS CTYJEHTOM B COCTaB€ TPYIIIbI, NOATPYMIbl WX
UHAUBUYalIbHO. Bce BbIUMCIEHMS, BKJIIOYas OLEHKY TOYHOCTH SKCIIEPUMEHTA, >KeJIaTelbHO
IIPOBOAMTH BO BpeMsl 3aHATHS. [Ipy HEAOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBIIOJIHATh
B 4Yachl CaMOCTOSITENBbHOW paboTbl C 00s3aTeldbHBIM IPEACTABICHUEM  Ppe3yJbTaToOB
IpenoAaBaTesio Ha MOCIeAYIOIINX 3aHATUAX WM KOHCY/IbTALIUSX.

OdopmiieHre 0TYETOB JOIHKHO MPOBOJUTHCS MOCTE OKOHYAHUS paboThl B 1a00OpaToOpuu.
J171sl OATOTOBKY K 3allIUTE OTYETAa CIIEYET MPOaHaIN3UpOBaTh IKCIIEPUMEHTAIIbHBIE PE3YNbTATHI,
COIOCTaBUTh UX C U3BECTHBIMH TEOPETUYECKUMU IOJIOKEHUSMHU MM CIPABOYHBIMHU JaHHBIMU,
00001IUTh pe3yabTaThl UCCIEIOBAaHUI B BHJE BBIBOAOB IO pabOTe, MOArOTOBUTH OTBETHI Ha
BOIIPOCHI, TPUBOJUMBIE B METOAMUYECKUX YKA3aHUAX K BBIITOJHEHUIO JJAOOpaTopHBIX paboT. [Tocie
3aBEepLICHUS BBIIOJIHEHUS J1a00paTOPHBIX padOT MPOU3BOAUTCS UX 3alUTA.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WunuBuayanbHble KOHCYJIbTAIMM IO TNPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXJIy IpernojaBaTesieM W O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7 MaTepuajibHO-TeXHHYECKOe o0ecneyeHune 1o JUCHUIINHE (MOYJII0)
Hepequb JIMOEH3UOHHOI'O

HaumenoBanue CIICIIUAJIbHBIX

o OcCHaIIEeHHOCTD CIIENNATBHBIX TTOMEIEHHUIH MPOrPaMMHOTO
MOMEIIEHH
obecrieueHus
Y4eOHbIe ayUTOPUN s | MeOenb: yueOHas meOeb Microsoft Windows
MPOBEJEHUS 3aHATHH JIEKIIMOHHOTO | TeXHMYECKHE CPENCTBA O0yUEHHUS: Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMIIBIOTEP Professional Plus

(ayn. 422, r. KpacHomap, yiI.
CraBpomnosbckas, 149)

VueOHbIe ayIUTOPUH IS TPYIITOBEIX | Mebeis: yueOHas Mebeb Microsoft Windows
W WHIMBHAYAILHBIX KOHCYNbTaluib, | TeXHMIeCKHe CPEACTBA OOyIEHHS:
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TEKYIIEro KOHTPOJIS U | 9KpaH, IPOEKTOpP, KOMIBIOTEP
MIPOMEXKYTOYHOH aTTeCTaIn
(ayn.328c, 101a, r. KpacHomap, ym.
CraBpomnonbckas, 149)
VueGHble ayIUTOPHA st | Mebens: yueGHas MeGerth Microsoft Office
MpOBeIeHUsT  TabopaTopHbIX pabot. | TexHUIecKHe cpeacTBa OOyUeHHS: Professional Plus
VYuebHas sabopaTopusi KOJUIOMIHOW | SKpaH, IPOEKTOp, KOMIBIOTEP
XAMHAA O6opynoBaHme:  BBEITSDKHas ~ CHCTEMa
(aym.334c, r. KpacHomap, yiI. | BEeHTHJISIHS, MEJIOBask OCKA, CPCACTBAMHU
CraBpomnoibckas, 149) MOXKApHOW 0E30MAaCHOCTH M OKa3aHUs
epBoi MEJIUIIMHCKOM TMOMOIIH,
TepmocrtaT; BoAsHas OaHs; HOHOMEpBI;
BOJOCTPYHHBIN BAaKYyMHBIH Hacoc;
TEXHUYECKUE BECHI; aHAIMTUYECKHE BECHI;
KOHIYKTOMETPHYIECKHE  SYEHKH IS
U3MEPEHUS 3JIEKTPONPOBOJHOCTH
pacTBOpoB; m3MepuTenn ummurtanca E7-21
VueGHble ayIUTOPHA st | Mebens: yueGHas MeGerth Microsoft Windows
MPOBEJCHUSI 3aHATUH ceMHHApCcKoro | TexHu4Yeckue cpeacTBa 00yUeHUs: Microsoft Office
THIIA, TPYIIIOBBIX U HHIUBHUYAIBHBIX | 3KpaH, IPOEKTOP, KOMIIBIOTEP Professional Plus
KOHCYJIbTAINH, TEKyIeTo KoHTpossi 1 | O6opynoBaHHe: MeIoBast JOCKa
MPOMEXKYTOYHOM aTTecTallu
(ayn. 332c r. Kpacmomap, ym.
CraBpomnoJsbckas, 149)
HJ'ISI CaMOCTOSITeILHOMI pa6OTBI o6yqa}omnxc;1 MMpEeayCMOTPCHBI IIOMCIICHUA,

YKOMILJIEKTOBAHHBIE CTICIIUATN3UPOBAHHON MEOEbI0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BATEIBHYIO CPEly YHHBEPCUTETA.
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OcHaIleHHOCTb MOMEIIEHUN I

HepequL JIMIICH3UOHHOTI'O

pabotel oOywarommxcsi aya. 401c,
400c, 329c, 431c)
ynuma CraBponoibckas, 149

KommiekT cnenmanu3upoBaHHON mebemnu:
KOMIBIOTEPHBIEC CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA C
MOJNKIIOYEHUEM K HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHOHN cetn «/HTEepHET» U
JIOCTYIIOM B JNIEKTPOHHYIO
WH(POPMAIMOHHO-00Pa30BaTEIEHYIO CPENy
o0pa3oBaTeNbHON  OpraHW3alyu, BeO-
KaMephl, KOMMYHHKAIIHOHHOE
obopymoBaHue, oOecreduBaroniee J0CTYI
K CeTH MHTEpHET (IIPOBOJHOE COCIAMHEHHUE
u  OecrnpoBOAHOE  COEIUHEHHE  TI0
texuonorun Wi-Fi)

CaMOCTOSTEIbHOM PaboThI CaMOCTOSTENbHOM pabOThI 00YIAIOIIUXCS MPOTrPaMMHOTO
00yYaroIUXCs oOecreyeHus
[Momernienne Al caMOCTOSTEIbHOM | Mebenb: yueOHas MeOenb WinSvrDCCore ALNG
paboTel obOyuaromuxcs (uutansHbiii | Komrext cnenmanusuposannoit mebenu: | LiICSAPk MVL 2Lic Corelic
3an HayuHoit OnbmmoTexn) KOMIIBIOTEPHBIE CTOJIbI EES
O6opymoBanue: KOMIbIOTEpHas TexHuka ¢ | Microsoft Office
nogKimoueHHeM K uHpopMmanuonHo- | Professional Plus
KOMMYHHKannoHHOM cetn «MHTepneT» u | Koncymprantllmtoc
JOCTYIIOM B INEKTPOHHYIO
nH(pOPMAIMOHHO-00PA30BATENBLHYIO CPELY
00pa3oBaTenbHOW  OpraHu3aiu, BeO-
Kamephl, KOMMYHHUKAIIMOHHOE
obopymoBaHue, obecreunuBaroiiee JOCTYII
K CETH WHTEpHET (IPOBOJHOE COCJAHHEHUE
U OecrpoBOJHOE  COEAMHEHHE  TI0
texuonorun Wi-Fi)
IMomereHne st caMOCTOATENbHOM | Mebenb: yueOHas Mebeb Microsoft Office

Professional Plus

Microsoft Windows
CrienManu3upoBaHHOE
porpamMMHOe o0ecrieueHne
cepun «9OKOJIOT» (YIIP3A

«9KOJIO, I1/1B-
OKOJIOT,
NUHBEHTAPU3ALINA,
MATUCTPAJIb-TOPOJ,
ATII-OKOJIOT, HIC-
OKOJIOT)

Fenix Server Academy
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